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PREFACE

In November, 1978, following recommendations from the Lake Erie Waste-

water Management Study, the U. S. Army Corps of Engineers, Buffalo District,
contracted with the Honey Creek Joint Board of Supervisors (Crawford, Huron
and Seneca Soil and Water Conservation Districts, Ohio) to carry out a three
year pilot program to demonstrate an administrative approach for the imple-
mentation of agricultural best management practices (BMP's) to control non-
point sources of pollution. This report summarizes results of the pilot
program performed within the Honey Creek watershed, North Central Ohio. The
evaluation serves as written documentation that the Corps of Engineers may

use in preparing recommendations to the U, S. Congress on an overall stra-

tegy to "restore and rehabilitate' Lake Erie. The evaluation specifically
provides information on ways to carry out programs and implement practices
designed to reduce c¢rosion and the loss of sediment bound nutrients, speci-
fically phosphorus. to streams. A second purpose of the report is to pro-
vide insight gained from Honey Creek experience that would be useful to
others planning similar efforts. Thus, this evaluation includes considera-

tions of: (1) project accomplishment by contract tasks and (2) method of

accomplishment.
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"There is as yet no ethic dealing with man's relation

to land and to the animals and plants which grow upon it .

. « The land-relation is still strictly ecomomic, en-

tailing privileges but not obligations . . . . Obligations

have no meaning without conscience, and the problem we

face is the extension of the so. .al conseience from people
to land.

No important change in ethics was ever accomplished
without an internal change in owr intellectual emphasis,
loyalties, affections, and convictions. The proof that
eongervation has not yet touched these foundations of con-
duct lies 1in the fact that philosophy and religion have
not yet heard of it. In our attempt to make conservation
easy, we have made i1t trivial."”

From: VA Sand County Almanac"
Aldo Leopold




1
o
i

.

l I. SUMMARY AND CONCLUSIONS
The Honey Creek approach, emphasizing one-on-one technical assistance

to farmers, supported by information-education and incentive payment pro-

grams, has been successful in accelerating acceptance and application of
3 best management practices (BMP's), particularly conservation tillage, in
the Honey Creek watershed. Key factors contributing to success were:

- Farmer and agency involvement in the prior plamming of demonstration
programs similar to the Honey Creek effort. These commitments
helped insure initial acceptance of Project purpose.

- Additional funds for accomplishment of work goals. Funds helped
establish work priorities and enabled extra staffing.

- Local farmer leadership, Honey Creek Joint Board, ASCS County Com-

Bl

3 mittees.

- Cooperative agency support and guidance in terms of both dollars and

time. Key support came from SCS, ASCS, and CES.

- County task forces. Organized to help guide and perform Project
work, task forces gave the Project credibility and made it work.
Farmer membership on the task forces was of paramount importance.

- Agribusiness involvement. Custom applicators and equipment dealers, r
because of their knowledge about the Project, made special efforts
to help demonstrate BMP's and to hold educational workshops.

- An information-education program targeted to farmers yet comprehen-

sive enough to include others directly (agribusiness) or indirectly
(vo-ag students, general public) involved in the Project. i

- A sound technical basis for Project work. Inputs from SCS, CES,

state experiment stations and other sources of scientific expertise

were solicited.

- Demonstration of successful BMP's. Seeing results on the ground
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inspired Board members, agency representatives and farmers. All
involved could share credit for success,

Willingness of farmers to try conservation tillage on portions of
their farm in need of treatment.

Farmer interest in long~term implications of Project results.
Demonstrating BMP's with interested and reputable landowners first.
Successes here paved the way for greater subsequent BMP implementa-
tion.

Availability of special ACP cost share funds. These additional
monies complemented Joint Board incentive payments limited to demon-
stration BMP's only and as a result greatly accelerated practice
application, especially no-till and grassed waterways.

Positive and enthusiastic attitude of Project staff. A positive ap-
proach insured efficient execution of tasks and instilled confidence
in others.

Close liaison between the Corps of Engineers and the Joint Board.
Such working relationships bridged the gap between expectation and
reality and made the interests of both work toward achieving a com-
mon goal.

Program inclusion of grassed waterways, erosion control structures
and animal waste treatment systems as BMP's. It was often through
these more familiar practices that farmers decided to try conserva-

tion tillage.

As part of the Honey Creek Project, an inventory of the 11,000 acre
Upper Honey Creek (UHC) watershed was conducted to collect field reliable
Universal Soil Loss Equation data for validation of similar data within the
Land Resources Information System (LRIS), a computerized data system devel-

oped by tt Corps of .ngineers for use in the Lake Erie Wastewater Management

4




Study,

Validation of LRIS files. containing data gathered or estimated

from existing records or maps, was necessary to insure that predictions or

calculations made using LRIS were reliable. Key conclusions were:

Manual calculations comparing most of the UHC field inventory data
with LRIS data showed that for the watershed as a whole, erosion
predictions using either data base were similar. However, for spe-
cific soil types, UHC data tended to over—-estimate soil losses on
flatter soils and under-estimate soil losses on steeper soils.
Because of typically greater UHC cropping-management ("C") factors,
application of conservation tillage practices will have a greater
impact on soil loss than would be expected using LRIS data base "C"
factors. Thus, programs designed to accelerate implementation of
conservation tillage may potentially have a far greater impact on

reducing erosion (improving water quality) than originally thought.

Farmer interest in conservation tillage was strong and lncreased sub-

stantially each year of the Project.

Within the Prcject area, total acres of conservation tillage for
1979, 1980 anc 1981 were 1183, 2669 and 8350, respectively. This
amounted to a second year increase of more than 2 times and a third
year increase of about 3 times. In 1981 conservation tillage was

applied to about 9% of all cropland in the watershed.

Spin-off benefits, those acres done outside the Honey Creek watershed

but within the three counties sponsoring the Project, were great.
These added acres of conservation tillage for 1979, 1980 and 1981
were 1184, 3422 and 7820, respectively, acre accomplishments almost
identical to those within the watershed.

About two-thirds of all conservation tillage was no-till, the re-

mainder some form of reduced tillage.
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While initial farmer incentive payment rates for conservation tillage
were high (as great as $125 per acre for a 10-15 acre no-till demonstra-
tion), average rates decreased substantially as acres of spin-off accom-
plishment spread. As a result, in the first year alone, 1979, incentive
payment rates for conservation tillage practices, no-till and reduced til-
lage, averaged only $21 per acre. In 1980 and 1981, rates dropped even
further, $10 and $6 per acre, respectively.

Total conservation tillage program costs, technical assistance plus
incentive payment and information-education programs, for the 3 year Honey
Creek Project were $392,000. In terms of estimated erosion and phosphorus
reductions, conservation tillage program costs averaged $4 per ton of soil
and $89 per kilogram of phosphorus. Assuming that similar levels (acres)
of conservation tillage adoption continue for 20 years as a result of Pro-
ject effort, unit costs would be reduced further, $.32 per ton of soil and
$6.77 per kilogram phosphorus.

Tillage demonstrations tended to confirm research data. No-till and
reduced tillage practices can be used profitably on North Central Ohio
soils if proper management is employed. In terms of crop yield and net

return per acre, 3 year averages showed:

Corn Soybeans

Yield Net return Yield Net return

bu/ac $/ac bu/ac $/ac
Conventional 127.4 57 45.1 151
Reduced tillage 124.0 38 41.8 127
No-till 114.3 24 46.6 170
No-till, excluding Urea-N

and cover crop plots 121.4 46

Production costs for all tillage systems averaged $250 per acre for

corn and $150 per acre for soybeans. Material costs (herbicides, fertili-
zers, etc.) for no-till crops were more than offset by reduced machinery

costs (plowing, planting, etc.) when compared to conventional systems.

Optimal production cost savings occurred in reduced tillage systems where




both material and machinery costs tended to be lower.

An important program alteration was a decision early in the Project i
to hire a full-time person to assist with implementation of conservation
tillage BMP's., After only several months of operation, task force and
Joint Board members realized that the Project had created sufficient
quantities of new wcrk that could not be done with existing manpower, pro-
ject manager and agency representatives. While there was concern that
creation of a Project staff could detract from the concept of work perfor-
mance by existing agencies, the Joint Board-Corps of Engineers contract
was modified and a project conservationist hired.

Significant impressions and observations experienced by the Joint
Board during the Prcject were:

- Programs for implementing BMP's can probably be run most effective-
ly if administered within a single county. Multi-county arrange-
ments were possible but led to inefficiencies and caused problems
with supervision of technical staff serving both counties. Single

county progrars can readily utilize existing organizational ar-

rangements to include lines of communication and lines of authority.

- Minimal amounts of paperwork and reporting required by the Corps of f
Engineers pernitted freedom in Joint Board administration of the

Project and enabled staff to spend a majority of their time on

o

actual task work.
- In an area where reduced tillage and no-till practices were uncom-
mon, one-on-one contacts between farmers and a tillage technician

were the best way to begin implementation of these practices.

- Prior to receipt of contract funds, "up-front" monies were needed to
initiate certain Project work. Counties lacking these funds would

be handicappec in hiring personnel or making available no-till




planters, thus reducing chances of a successful start.

Initiating a county program to accelerate adoption of conservation
tillage BMP's using the Honey Creek approach would require a minimum
of 20-30 thousand dollars per year if reasonable success is expected.
While cover crops like rye had several advantages, they also had
certain disadvantages which decreased chances of a positive no-till
experience, particularly for corn. Green growing cover crops at-
tracted armyworms, necessitating spraying, and in a wet spring, large
cover crop growth delayed soil warming and drying. This latter in-
fluence, in fields of less than ideal drainage, slowed germination
and early plant growth and caused greater opportunity for loss of

nitrogen fertilizers.
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II. RECOMMENDATIONS

All similar BMP implementation efforts should include local leader-
ship.

A full-time person should be available to work with farmers on con-
servation tillage BMP implementation. Demonstrations should be an impor-
tant part of early implementation.

Local BMP implementation programs should be supported by USDA agencies
with major responsibilities as follows:

1. SCS - technical support: soils information, engineering and

conservation tillage BMP's.

2. CES ~ technical support: information-education, training of

tillage technician, conservation tillage BMP's,

3. ASCS - cost share incentives: 2-3 year duration of no-till

practice, engineering practices.

Programs should include farmer involvement, particularly when plan-
ning work within the county, watershed or program area.

Programs should include agri-business involvement as well, especi-
ally when their business function is required to successfully implement
BMP's.

Funds should be made available to encourage program implementation
and to enable program continuance once started. Sufficient funds should
be appropriated to cover basic costs of:

1. Administration - operation

2. Land rent incentives for conservation tillage demonstrations

3. Salary for full-time conservation tillage technician.

4, Special information-education activities such as signs, bro-

chures, and workshops.

e sl e it il ol




III. PROJECT BACKGROUND

Based on Section 108d of PL 92-500, the U. S. Congress charged the
U. S. Army Corps of Engineers with developing "a recommended wastewater
management program to restore and rehabilitate Lake Erie."” The resulting
Lake Erie Wastewater Management Study determined that:

1. Phosphorus was the key nutrient element contributing to Lake Erie
eutrophication or over-enrichment.

2. More than 40% of the phosphorus entering the lake came from dif-
fuse or nonpoint sources.

3. Runoff from agricultural land was the most significant nonpoint
phosphorus source, particularly from land draining into western Lake Erie.

4. Suspended sediments, especially fine clays, are the most active
phosphorus transport agents.

5. Conservation tillage (reduced tillage or no-till) can be effect-
ively used on many Lake Erie basin soils to reduce erosion and phosphorus
loss.

6. That economic returns resulting from the application of conser-
vation tillage can be positive.

Because of the importance and need to include controls for nonpoint
phosphorus sources 'n the overall strategy to improve lake water quality,
the U. S. Army Corp: felt it best to test or demonstrate a program that
would accelerate the implementation of practices (best management prac-
tices or BMP's), especially conservation tillage, which improve the qual-
ity of runoff from farm land. As a result the Lake Erie Wastewater Man-
agement Study Metho:dology Report recommended that: '". . . . a demonstra-
tion program be implemented in a specific watershed and the results as-
sessed with regard to applicability to other areas in the drainage basin

in terms of reducing pollutant loading to the lake. Since economic

10
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incentives exist to adopt land management practices which improve water
quality, an accelerated education and technical assistance program should

be undertaken."

At the same time the Corps of Engineers was developing
strategies to improve the lake, landowner and conservation agency efforts
were underway to secure funds for a model demonstration project within
the Honey Creek watershed. The three phase 9 million dellar project
would last 9 years, attempt full-scale implementation over the 150 square
mile agricultural watershed and comprehensively evaluate and assess pro-
gram effectiveness, both administratively and from the standpoint of
BMP's. When it was learned that funding for a project of this magnitude
was scarce, local agencies modified the proposal and applied for imple-
mentation monies through the Model Implementation Program of USDA/USEPA.
While neither proposal was ever selected for funding, local people and
agencies were prepared when the Corps of Engineers expressed interest in

using the Honey Creek watershed to test their demonstration program.

Thus, in November of 1978, the Honey Creek Joint Board of Soil and

Water Conservation District Supervisors (Huron, Crawford, Seneca counties),
formed to coordinate and administer previous demonstration proposals,
signed a contract with the Buffalo District of the U, S. Army Corps of
Engineers to carry out a 3 year program to demonstration an approach to
successfully implement BMP's. (See Appendix A, Description of Contract

f. Tasks.) The approach, to be developed by the Joint Board, was to include

, information-education activities, technical assistance to landowners and

! the demonstration of BMP's. Work was to be accomplished in two phases:

j (I) 1979, Upper Honey Creek watershed, Crawford County, 11,000 acres and

i (II) 1980-1981, entire Honey Creek watershed, Crawford, Huron and Seneca

Counties, 120,000 acres (Figure 1).
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Figure 1. Honey C-eek watershed as located in Seneca, Crawford, and i
Huron Counties in the State of Ohio.
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IV. PURPOSE OF PROGRAM EVALUATION

Purpose of this evaluation is to produce written documentation to
assist the U. S. Army Corps of Engineers in developing the nonpoint source
component of the overall strategy to rehabilitate Lake Erie waters. A sec-
ondary purpose is to provide thoughts or ideas gained from Honey Creek
experience that would be useful to others planning similar efforts. Thus,
the evaluation includes considerations of (1) project accomplishment by
contract tasks and (2) method of accomplishment. (See Appendix B, Project

Accomplishment and Method of Accomplishment.)
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V. APPROACH TO PROJECT ACCOMPLISHMENT

The approach used to demonstrate implementation of BMP's within the
Honey Creek watershed did not materialize magically. Participants in
early negotiations between the Corps and Joint Board, assisted by USDA
representatives, made certain basic assumptions prior to finalizing a
contract designed to yield successful results. These assumptions were:

1. Local government with support from USDA can work to improve the
quality of runoff from agricultural land.

2. Those involved in the project should understand the project and,
where appropriate, share in its development.

3. The program set forth should be technically sound, both from the
standpoint of technical services and more general technical information.

4. Portions of the watershed in critical need of treatment could

be identified.

5. One-to-one contacts with farmers would be an important part of

successful BMP implementation.

6. Monetary incentives would be an important part of project
start-~up.

7. Working with reputable, progressive farmers having fields in
need of treatment would help insure continued future implementation.

With these assumptions in mind, organizers conceived a basic, admin-
istrative/management framework to perform tasks. Included in the frame-
work were the Army Corps, Joint Board, a state-level Interagency Advisory
Group and at the working level, county task forces.

Role of the Corps of Engineers was to finalize a contract as nego-

tiated, provide basc funding to initiate the Project and provide techni-
cal information or resource data where appropriate, to aid Project work.

For example, information on phosphorus loading to Lake Erie from both
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point and nonpoint sources was useful in helping local persons understand
how and why the Project was a part of the Lake Erie Study. Similarly,
soil management group data from the Land Resources Information System
(LRIS) system enabled early determination of those soils where conserva-
tion tillage would work well in reducing erosion and providing positive
economic returns to farmers,

The Joint Board, on the other hand, was to provide local leadership
and direction to insure contract completion. They were to also administer
contract funds, assess Project operations and progress plus provide per-
sonnel to conduct the Upper Honey Creek field inventory. A project man-
ager was hired to help perform these jobs and was headquartered at the

Scneca County Agriculture Center, Tiffin, Ohio.

An Interagency Advisory Group, including state-level representatives

from the Ohio Department of Natural Resources, Division of Soil and Water
Districts (ODNR), Ohio Department of Agriculture (ODA), Ohio Environmental
Protection Agency (OEPA), U. S. Soil Conservation Service (SCS), U. S.
Agricultural Stabilization and Conservation Service (ASCS) and the Ohio
Cooperative Extension Service (CES) was formed to provide the Joint Board
with direction and guidance from a state and federal perspective. In
particular, Interagency members assisted the Joint Board in review of work
progress and suggested ways, based on existing agency roles, policies and
procedures, to efficiently accomplish contract tasks. These same Inter-
agency representatives in turn gave their respective counterparts at area
and local levels guidance as to how and when to assist Joint Board work.

Finally, County Task Forces were formed in each county to advise the

project manager on how to best perform on the ground or day to day work.
Task force members, including USDA agency representatives (ASCS, SCS, CES),

the project manager, 2 or 3 farmers from the watershed and a local Soil and

15
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Water Conservation District (SWCD) representative were also to assist
task work.
Task force representatives were selected for the specific contribu-
tion each could make:
1. ScCSs -
a. Technical assistance in the design and implementation of en-
gineering BMP's, plus assistance in selection of soils suitable
for conservation tillage BMP's.
b. Technical guidance to project manager on proper field inven-
tory procedures relating to Universal Soil Loss Equation and
practice needs.
c. Technical assistance on the determination of priority treat-
ment areas based on soil types and erosion rates.
2, CES -
a. Technical assistance for the proper implementation of conser-
vation tillage BMP's.
b. Technical information to support an information-education
program.
3. ASCS -
a. Provide lists of potential cooperators and assist in informa-
tion mailings to landowners.
b. Direct county Agricultural Conservation Program (ACP) to com-
plement efforts of Joint Board by encouraging cost share for BMP's.
4. SWCD -
a. Assist in the survey, design and construction of engineering BMP's.

b. Keep necessary financial and adminstrative records to insure

proper project operation.




.

c. Encourage agri-business involvement in support of project
activities.
5. Farmers -
a. Feedback to insure workability of specific project activities.
} b. Input to aid practical application of BMP's, especially con-
| servation tillage methods and procedures.
One task force also had as a member the County Engineer who helped
complete roadside stabilization work, and mow sod berms along field ditches.
Somewhat outside this basic administrative framework but instrumental
to its function, was the USDA-Corps liaison. While his primary job was to
interject USDA perspective and technical knowledge into the Lake Erie

Wastewater Management Study, he initially worked closely with the Joint

Board, project manager and task forces to help organize and direct efforts

to complete contract tasks. During the three year Project, he continued

P T v e

to advise the manager or Board where appropriate; viz., key decisions

affecting Project operation and planning of area or basin-wide informa-

o

tion-education activities.
3 Participants in early project planning also evolved a budget which
they felt would be sufficient to complete task work. Again the budget

assumed program support in terms of manpower from existing USDA agencies.

Initial 1979 budget was set st $70,000 to cover project coordination and
field inventory work by the project manager plus special costs for in-
formation-education materials, project signs for demonstration practices
and payments to farmers participating in demonstration practices. While
subsequent budgets for 1980 and 1981 were to be formulated by the Joint
Board and supporting agencies, it was estimated that they would range

from $80,000 to $100,000 per year.
Early during 1979 the budget situation was changed significantly

17
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when local county ASCS committees applied for and received an additional
$70,000 of special ACP cost share funds to be used for BMP's within the
Honey Creek watershed. Similar funding was subsequently approved for both
1980 and 1981. These extra monies resulted in changes of the project ad-
ministrative framework as well, requiring even closer coordination between
the Joint Board and respective ASCS county committees. Figure 2 depicts

organizational structure which existed throughout most of the Project.

Figure 2. Honey Creek Watershed Project Organization Framework
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VI. CONSERVATION TILLAGE AS A BMP

First, what is conservation tillage? The Soil Conservation Service
in Ohio defines contervation tillage as a "method of working the land
leaving crop residue¢ on the surface to protect the soil from the erosive
forces of wind and rain." For the Honey Creek Project, conservation
tillage has been defined as any tillage system that leaves a minimum of
1000 pounds of previous crop residue on the soil surface at planting.
The ultimate conservation tillage system is"no-till" where virtually all
previous crop residue remains on the surface at planting, normally 4000
to 6000 pounds expressed as corn residue equivalent. Tillage systems in-
corporating a portion of previous crop residue but having more than 1000
pounds on the surface at planting time are described as "reduced" tillage
systems. Table 1 gives a comparison of tillage systems based on the
amount of previous crop residue left on the soil surface at planting,

showing tillage operations that might typically occur in each.

A. Acre accomplishment. i
Strategies being considered by the U. S. Army Corps of Engineers 4

to reduce agricultural nonpoint source phosphorus loading to :

Lake Erie rely heavily on the ability of farmers to successful-

ly apply conservation tillage practices to significant portions

of the Lake Erie basin. Results from the Honey Creek Watershed
Project, where a combination of technical assistance plus infor-
mation-educationp and cost-share programs were employed to speed
implementation of reduced and no-tillage practices indicate that
farmers are willing to try practices and that interest both
within and outside (surrounding 3 counties, see Figure 2, page 18)
the project area seems to expand with time. More specifically,

Table 2 shows that:

19




Table 1. Comparison of Tillage Systems by Amounts of Previous Crop
Residue on Soil Surface at Planting and by Mechanical Op-
erations That Might Typically Occur in Each.

Conservation Tillage

Conventional Tillage Reduced Tillage No-till

Spring fertilize Spring fertilize Spring fertilize
Plow Chigel plow Plant

Disk - 1 Disk Spray - 1

Disk - 2 Plant Spray - 2

Level Spray Combine

Plant Combine

Spray

Cultivate - 1
Cultivate - 2

Combine
0 to 1000 pounds 1000 pounds plus
residue at planting residue at planting

s . — .
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1. Of the total acres treated in 1979, 1184 acres or 50% were
done outside the project area; in 1980, 3422 acres or 56%;
and in 1981, 7820 acres or 48% outside the project area,

g 2. Of the total acres treated in 1979, an estimated 1320 acres or
567 were done without the benefit of monetary incentives: in
1980, 4200 acres or 69%; and in 1981, 12900 acres or 80% with-
out incentives.

3. Within the project area, total acres treated for 1979, 1980,

and 1981 were 1183, 2669, and 8350, respectively. This amounts

1 to a second year increase of more than 2 times and a third year
' increase of about 3 times.
E 4, For the summary effort (project area plus surrounding 3 counties),

total acres treated for 1979, 1980, and 1981 were 2367, 6091, and

16170, respectively. This amounts to a second year increase of g
about 2.5 times and third year increase of almost 3 times. i
As a result, in 1981, after 3 years of effort, no-till and reduced i
tillage were applied to 8350 acres of the Honey Creek watershed - 77 of :
the total watershed or almost 97 of all cropland within the watershed.
In addition, 6500 acres were treated outside the project area.
B. Economics of program implementation.

How much does it cost to accomplish change to conservation til-

e by e b el & = ¢

lage systems? Table 2, showing monetary or cost-share incentives
paid to cooperators both within the project area and within the

’; 3 counties supporting the Honey Creek effort, provides a partial

answer to this question.
In 1979, the first year of conservation tillage demonstra-

tions, Joint Board payment rates for 10-20 acre demonstration

plots were set to call farmer attention to the project and to




i

' insure him against, at that time, suspected crop failures. Thus,
for limited acreage, landowner payment rates through the Joint

I Board were quite high, $125 per acre for 140 acres of no-till and
$86 per acre for 116 acres of reduced tillage. Cost-share pay-

| ment rates through the special and regular Agricultural Conser-
vation Programs (ACP) were $28-29 per acre for both no~till and
reduced tillage practices. The summary effort, to include esti-
mated acreage done without the benefit of incentive payments, re-
duced average rates much below the $125 per acre maximum to $23
per acre for no-till and $17 per acre for reduced tillage. In
total, $49787 were paid for 2367 acres of conservation tillage,
a rate equal to $21 per acre.

In 1980, Joint Board and ACP payment rates dropped to $80
and $25 per acre, respectively. Even with these drops, farmer
interest in conservation tillage grew and an estimated 4200 acres
were done without payments. As a result, the summary effort
brought average rates to $12 per acre for no-till and $3 per acre
for reduced tillage. In total, $60567 were paid for 6091 acres
of conservation tillage, a rate equal to $10 per acre and a rate
decrease of 2 times over 1979.

In the last project year, 1981, Joint Board and ACP rates

remained the same as in 1980 except ACP payments for reduced til-

l lage were climinated, hoping to give greater emphasis to the !
erosion benefit of no-till. As in 1980, farmer interest con-

' tinued to ¢xpand with an estimated 12900 acres done without ben-

l efit of payment assistance. This response brought summary effort
rates to new lows of $8 per acre for no-till and $1 per acre for

' reduced tillage. In total, $101000 were paid for 16170 acres of

| 23
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conservation tillage, a rate equal to $6 per acre and a rate de-
crease of 3.5 times over 1979.

Costs other than landowner payment incentives are, however,
required to accomplish change to conservation tillage systems.
Costs for information-education programs and technical assistance
staffing need be included. These three costs can then be bal-
anced at levels necessary to implement tillage change for a given
area within a specific time frame. For Honey Creek and in addi-
tion to payment incentives, annual expenditures of about $25000
and $35000 were made for information-education and technical as-
sistance, respectively. An unknown question, though, has always
been: will the implementation program planned be cost effective
in terms of soil and phosphorus loss reductions?

In order to establish cost effectiveness, effectiveness of
no-till and reduced tillage practices in reducing soill or phos-
phorus losses must first be established or estimated, Table 3.
For 10-20 acre demonstration plots in the Honey Creek watershed,
on those soils having pofential yield responses to no-till equal
to or greater than conventional tillage either naturally or with
artificial drainage, soil loss estimates using the Universal
Soil Loss Equation showed that reduced tillage systems decreased
erosion rates from 6-7 tons per acre per year (T/Ac/Yr) to 4-5
T/Ac/Yr or by about 30%Z over the conventional plow systems. On
the same solls, but often different fields, no-till decreased
erosion rates from 6-7 T/Ac/Yr to 1-2 T/Ac/Yr or about 75%.

With respect to phosphorus yield reductions, the Lake Frie
Wastewater Study Methodology Report assumes that application of con-

gservation tillage practices will be from 60-90 per cent effective

24
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Table 3. Average effectiveness of conservation tillage systems in reducing
erosion, T/Ac/Yr, and phosphorus transport, Kg/Ha/Yr, for demon-
stration plots within the Honey Creek Watershed Project.

EROSION REDUCTION

Conventicnal Conservation Tillage
Plot Reduced Tillggea‘ No-till
T Ac/Yr__ _T/Ac/¥r % Reduced T/Ac/Yr % Reduced

1979 7.1 4.3 40

6.9 1.4 76
1980 6.8 5.3 22

6.1 1.6 74
1981 6.1 4.6 24

5.9 1.2 80

b‘

PHORP HORUS REDUCTION

Kg/Ha/Y Kg/Hr/Yr % Reduced Kg/Ha/Yr % Reduced

0.84 0.63 26 0.30 64

a. Chisel plow, disk, field cultivate, etc.
b. At relative effectiveness of 85%, reduced tillage erosion
reduction of 307 and no-till erosion reduction of 75%.
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in reducing total particulate phosphorus transport relative to

reduction of erosion. In his study,'The Effects of Reduced Til-
lage on Phosphate Transport from Agricultural Land,'Logan re-
ported an effectiveness ratio of 89%. These ranges of possible
reductions are based on the fact that most phosphorus moves
attached to the clay fraction of river sediment loads, and
that while reduced tillage practices may increase the proportion
of clay sized particles in runoff, significant reductions in
phosphorus transport can still occur.

For a relative effectiveness than of 85%, reduced tillage
systems in the Honey Creek watershed would potentially decrease
phosphorus transport from a present watershed condition of 0.84
kilograms per hectare per year (Kg/Ha/Yr) to 0.63 Kg/Ha/Yr or
by 267%. No-till would decrease phosphorus transport from 0.84
to 0.30 Kg/Ha/Yr or by 64%.

By combining these estimates of practice effectiveness with
acre accomplishment data of Table 2, total erosion and phosphorus
reductions can be calculated for each of the 3 program years.
Then by knowing annual program costs for each year, estimates of
program effectiveness can be made in terms of dollars per ton
($/T) of soil or dollars per kilogram of phosphorus ($/KgP) kept
on the land or out of Honey Creek, Table 4. Scrutiny of the table
shows that unit costs were greatest during 1979, $10/T and
$270/KgP. Unit costs were lowest in the final project year, 1981,
$3/T and $56/KgP. Average unit costs for the 3 year period were
$4/T of soil and $89/Kg of phosphorus.

Realistically, these investment costs would be less since, as

a result of the special effort, farmers should continue conserva-
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Table 4. Conservation tillage program costs in relationship to erosion

and phosphorus reductions.

Total Prggram Total Erosion

Total Phosphorus

Program Costs

Costs _ Reduction, Tons2: _Reduction, Kg2* §$/Ton $/Kg
1979 $110000 10504 407 10 270
1980 121000 22711 1107 5 109
1981 161000 61507 2896 3 56
Program
Totals  $392000 94722 4410 4 89

1. Annual costs include: $25000 information-education, $35000 technical
assistance plus landowner payment amounts from the Honey Creek Joint

Board, Special ACP, Regular ACP.

2, Reductions from both no-till and reduced tillage practices.
bines acre dat: of Table 3 with erosion and phosphorus reduction of

Table 2.

Com-
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tion tillage farming to some degree even after project discontinu-
ation. To obtain an idea of exactly how much less costs would be,
several scenarios can be developed to portray the extent of con-
servation tillage continuation for some fixed period, say 20 years
after project conclusion. These scenarios may then be used to

revise downward unit investment costs of the 3 year implementation

effort:

Scenario 1. Application will remain constant.

Over the next 20 years, acres treated with conservation

til-

lage (no-till and reduced tillage) will remain at a level to main-

tain the soil and phosphorus loss reductions for project year

1981: 61507 tons and 2896 kilograms, Table 4.

Scenario 2. Application will decrease by half.

Over the next 20 years, acres treated with conservation

til-

lage will decrease to a level to reduce by one-half the soil and

phosphorus loss reductions for project year 1981.

Scenario 3. Application will double.

Over the next 20 years, acres treated with conservation
lage will expand to a level to increase by 2 times the soil
phosphorus loss reductions for project year 1981.

Scenario 4. Application will expand five-fold.

Over the next 20 years, acres treated with conservation
lage will expand to a level to increase by 5 times the soil
phosphorus loss reductions for the project year 1981.

Assuming, then, these benefits to be largely a function

Honey Creek demonstration effort alone, unit costs over the

year period would change as shown in Table 5.

til-

and

til-

and

of the
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l Table 5. Program cost effectiveness in terms of erosion ($/T)of soil
and phosphorus (%/KgP) reductions for 4 scenarios portray-
ing various levels of continued conservation tillage imple-

I mentation over the 20 years following project completion.

Program Cost Effectiveness

$/T $/KgP
Scenario
1. Implementation remains constant 0.32 6.77
2. Implementation decreases by half 0.64 13.54
: 3. Implementation doubles 0.16 3.38
] 4. Implementation increases five-fold 0.06 1.35

Thus, under the most optimistic scenario, program cost effective~
F ness could be as low as $.06/T of soil or $1.35/KgP kept on the land
and out of the water. The least optimistic scenario would still mea-

surably increase program cost effectiveness, reducing costs to $.64/T

of soil and $13.54/KgP.
C. Economics for the farmer.

Through hisitory tillage practices and more specifically plowing

have been an integral step in the production of field crops. While

in recent years farmers have begun to employ reduced tillage methods

(chisel plow, off-set disc, field cultivate) to replace traditional
plowing, change in this direction has been slow, particularly from
; the standpoint of reducing tillage enough to retain sufficient quan- i
S tities >f crop residue for erosion control. Thus, farmer acceptance

of conservation tillage, a variety of relatively new and unproven

f? l practices which leave all or major portions of previous crop residues
% l on the soil surface at planting, cannot be expected to be rapid or i
% complete within a short period of time. Will and Ariel Durant in ‘
l their book, The Lessons of History, make this point quite clear:
"Out of every hundred new ideas ninety-nine or more will
!
: ‘ 29
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probably be inferior to the trad :“onal responses
wntch they propose to replace. . one man, however
brilliant or well-informed, can come in one life-
t'me to such fullness of understanding as to safely
Jiidge and dismiss the customs or institutions of
h's socicty, Jor these are the wisdom of generations
a'ter centurics of cxperiment in the laboratory of
history."

The fact is, changes in tillage systems tamper with the economic
livelihood of farmers, and in return with the economic strength of ag-
| riculture. As a result, "new" conservation tillage systems must be
proven or demonstrated if they are to become effective agents of ero-
sion control and related water quality enhancement.

A major purpose of the Honey Creek project was to work closely with
farmers in demonstrating practical, workable conservation tillage prac-
tices, ones that would provide water quality benefits yet enable main-

tenance of farm incomes. A key indicator of success of these best man-

agement practices is, of course, crop yield, or how well did the 'new"
method compare with'the old?

Table 6, presenting average corn and soybean yields from Honey
Creek tillage demonstration plots, provides a partial answer to this
question. For corn, during 1979-1981, plow system yields averaged

3.4 bu/ac above reduced tillage yields and 13.1 bu/ac above no-till

T AT T TE T O EOETAEEEY TR o u e R v, 3

yields in field sized demonstration plots. For no-till, yields seemed
L to vary significantly with rotation. For example, no-till corn after f
i alfalfa consistently outyielded most cther rotations while corn after
i corn, corn after soybeans and corn after wheat (except for 1981) pro-
f duced no-till yields comparable to those of plow yields. The surface

application of urea as the sole nitrogen source in 3 plots in 1979 and

the introduction of rye cover crops into corn after corn and corn after
|
|

soybeans clearly reduced yields. When plots employing these practices




|
\] l Table 6. Average corn and soybean yields by tillage system and by
‘i rotation for no-till demonstrations, 1979-1981, Honey
g Creek Watershed Management Project
b
' CORN
’ Tillage system Yield, bu/ac (no. of plots) 3 year*
! and rotation 1979 1980 1981 Average
No-till corn after:
| Corn 135.3 (5) 120.3 (9) 113.4 (9) 120.9
' Corn, cover crop -~ - 96.2 (4) 96.2
Soybeans 117.1 (1) 118.9 (4) 118.0 (2) 118.4
Soybeans, cover crop - 107.9 (9) 92.9 (7) 101.3
Wheat, clover sod 123.3 (9) 127.8 (4) 93.7 (4) 117.4
Alfalfa 117.7 (1) 143.7 (1) 136.3 (1) 132.6
Rye crop - - 103.7 (1) 103.7
No-till, all rotations 126.3(16) 118.0(27) 103.8(28) 114.3
No~till, excluding Urea-N .
and cover crop plots 134.1(13) 123.0(18) 110.1(17) 121.4
Reduced 140.8 (9) 118.0 (7) 114.8(12) 124.0
Plow 137.8 (2) 135.6(13) 116.9(12) 127.4
No-till success ratiol”
all comparison plots - 58% 56% 57%
SOYBEANS
Tillage system Yield, bu/ac (no. of plots) _ 3 year*
. and rotation 1979 1980 1981 Average
E No-till soybeans after:
Corn 49.1 (1) 50.9 (6) 41.3 (4) 47.2
* Corn, cover crop - - 47.2 (3) 47.2
Soybeans 42.1 (1)  48.2 (2) 38.9 (1) 44.4
No-till, all rotations 45.6 (2) 50.2 (8) 43.2 (8) 46.6
A Reduced 39.9 (3) 40.8 (1) 45.2 (2) 41.8
' Plow 41.0 (1) 48.2 (5) 43.2 (6) 45.1
‘ No-till success ratio 2°
all comparison plots - 100% 80% 90%

1. No-till yield equal to comparison plow yield + 10 bu/ac.
2. No-till yield equal to comparison plow yield * 4 bu/ac.

*During the project growing season rainfall was above average in
each of the 3 years: 1979: +6.0 inches; 1980: +1.8 inches;
1981: +9.3 inches.
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were excluded, no-till yields averaged only 6 bu/ac less than plow sys-
tem yields. However, for side by side comparison plots, no-till yields
were within 10 bushels (plus or minus) of conventional plow yields more
than half (57%) of the time.

Yield variations from plow averages were in large part due to a
combination of drainage plus the type and amount of crop residue on the
soil surface at planting. Under cool, wet conditions, in fields of less
than ideal drainage, excessive amounts of crop residues (previous crop
mulch plus cover crop, unbaled wheat, straw, etc.) caused surface soil
to remain cooler and wetter than in conventional comparisons, resulting
in reduced emergence and greater losses of nitrogen applied. Under warm,
dry conditions, excessive amounts of crop residues prohibited surface
applied nitrogen forms, particularly urea and liquid urea-ammonium ni-

trate, from contacting the soil, thus permitting nitrogen losses through

volatilization. Plots having reduced amounts of crop residue through
either tillage or residue management (bale straw, plant no cover crop,
etc.) and plots having known nitrogen reserves from previous crops (e.g.,
alfalfa) almost consistently produced corn yields approximating those of
conventional plow yields. Apparently, under these conditions, reduced
amounts of residue maintained conservation tillage yields due to improved
conditions for soil warming and drying during spring and greater opportu-
nity for surface applied nitrogen to contact and be held by the soil.

For soybeans, 1979-1981, no-till yields averaged 4.8 bu/ac above re-
duced tillage yields and 1.5 bu/ac above conventional plow yields. In
no-till rotations, beans after corn produce . yields typically higher than
beans after beans. In 1981, no-till beans into a rye cover crop after
corn increased yield over beans after corn alone. Rye residue on the

soil surface during a dry August appeared to reduce moisture stress on
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plants and, as a result, improved crop maturation. For side by side

comparison plots, no-till yields were within 4 bushels (plus or minus)

stance did plow yield exceed no-till by more than 4 bu/ac.

Avoidance of problems relating to drainage was a key factor in

the success of no-till soybeans. Beans, normally planted later than

|

i

l of conventional plow yields almost all the time (90%). In only one in-
|

| corn, were not subject to the stress of cool, wet seedbeds, nor, like
l nitrogen for corn, were beans subject to loss of a critical plant nu-
trient. As well, moisure conservation resulting from the presence of
crop residues in late summer may have helped improve no-till yields
over conventional.

f The ultimate indicator of success of a new tillage system is net
| return, or how do costs of one system vary with another? Table 7

shows that for corn, 1979-1981, net return per acre for conventional,

reduced and no-tillage systems averaged $57, $38 and $24, respectively,

for demonstration plots within the Honey Creek watershed. While pro-

duction costs ran from $239 per acre for reduced tillage, to $247 per

acre for no-till to $255 per acre for conventional, crop value ranged
from $271 per acre for no-till, to $277 per acre for reduced tillage
to $312 per acre for conventional. Low production costs for reduced

tillage crops coupled with high crop values for conventional crops

combined to give the average 3 year economic advantage to convention-
al corn, $19 per acre over reduced tillage, $33 per acre over no-till.
As before, when urea and rye cover crop plots were excluded from

analysis, no-till economics improved significantly. Crop value in-

creased by $18 to $289 per acre, while average production cost de-

creased by $4 to $243 per acre. As a result, net return increased by

$22 to S46per acre, a return only $11 per acre less than that from
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conventional corn.

Negative net returns for corn during 1981 were not a function of
tillage, but rather a function of low market prices, low yields due to
excessively wet weather plus late planting and increased costs of dry-
ing high moisture grain. Even with these conditions, relative net
return by tillage system remained about the same.

Table 8 shows that for soybeans, 1979-1981, net return per acre
for conventional, reduced and no-tillage systems averaged $151, $127
and $170, respectively. While production costs varied from $141 per
acre for reduced tillage, to $148 per acre for no-till to $155 per
acre for conventional, crop value ranged from $268 per acre for re-
duced tillage, to $306 per acre for conventional to $318 per acre for
no-till. Relatively low production costs and high crop value combined
to give the average 3 year economic advantage to :o-till soybeans, $12
per acre over conventional, $50 per acre over reduced tillage beans.

Regardless of final farmer successes, certain production costs
were required to help insure achievement cf yield goals and related
profits. Table 9 shows that for both corn and soybeans, material and
machinery costs varied considerably with tillage system. For corn,
material costs were about $16 per acre greater for no-till than for
reduced tillage or conventional. In most cases, this added cost was
due to recommended use of a contact herbicide* plus the use of an in-
secticide (usually Toxaphene) for armyworm control in plots with rye
cover crops. On the other hand, machinery costs for no-till were $10

per acre less than for reduced tillage and $22 per acre less than for

* Contact herbicides such as Paraquat or Roundup, much like plowing, pro-
vide initial control of existing vegetation. Residual herbicides, ap-
plied in all tillage systems, subsequently provide control of all new or
sprouting weeds.
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conventional. These cost differences were a direct function of the

X type and intensity of tillage performed. For soybeans, material costs
were about $11 per acre greater for no-till than for reduced tillage
or conventional. This added cost was almost always due to the recom-
mended use of a contact herbicide. Machinery costs for no-till soy-
beans were $5 per acre less than for reduced tillage and $18 per acre
less than for conventional. Again, differences were a function of
degree of tillage. In summary, increased material costs for no-till
crops were more than offset by reduced machinery costs when compared
to conventional tillage systems. Optimal savings occurred in reduced
tillage systems where both material and machinery costs tended to be
lower.

Thus, tillage demonstrations within the Honey Creek watershed

. have shown that a change to conservation tillage need not necessarily

harm farm income. Average net returns from no-till soybeans even ex-

ceeded those of conventional soybeans, and returns from no-till corn

approximated those of‘conventional where poor drainage and/or exces-

sive amounts of crop residues did not combine to reduce yields.

Drainage of wet fields, selection of drier fields for no-till corn

and management of residues to minimize excesses are steps that would

lead to consistently improved no-till corn yields in the future.

"So the conservative who resists change is as valuable as
the radical who proposes it--perhaps as much more valu-
able as roots are more vital than grafts. It is good

: that new ideas should be heard, for the sake of the few
i that can be used; but it ie also good that new ideas
should be compelled to go through the mill of object-
ion, opposition, and contumely; this is the trial heat
which innovations must survive before being allowed to
enter the human race."

From: "The Lessons of History"
4 Will and Ariel Durant
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VII. PROGRAM EVALUATION - KEY MANAGEMENT DECISIONS
Four methods or techniques were used during the 3 year project to eva-
luate performance for the purpose of improving effectiveness. These were:

1. On going evaluation. Essentially self-explanatory, this evaluation

was done by the Joint Board and staff, the Interagency Advisory Group

and county task force members as the Project proceeded. Situations re-

quiring resolution in order to continue work efforts were ultimately

! reviewed by the Joint Board. Based upon inputs from parties involved, *

a decision was then made by the Board.

2. Program evaluation survey. Upon completion of work the first vear,

1979, a program evaluation form was designed and mailed to all persons
having significant project involvement, specifically Interagency Advi-
sory Group members, task force representatives and farmer cooperators.
Individuals were able to evaluate accomplishments in key project areas
such as coordination, information-education, financial incentives,
demonstrations and technical assistance by checking any one of five
different responses for the key area: outstanding, very good, good,
fair, and weak. Of 64 forms mailed, 26 were returned. Results were
tabulated to help the Joint Board make plans for years 2 and 3 of the
contract.

3. Program development., Based on experience gained the first year,

the Joint Board was to prepare a program of work for years 2 and 3.
This contract task necessitated combining the collective wisdom of all
Interagency and task force members in order to evaluate the initial

contract or approach for BMP implementation and to recommend a two-

task force members were required to successfully complete the work-

plan. Once completed, however, participants were aware of future
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v l year workplan. A series of meetings with agency representatives and
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Project direction and their role in achieving accomplishment of tasks

planned.

4. Farmer Survey - Upper Honey Creek. As a result of the previous

1 exercise, it was recommended to the Joint Board that a survey of Upper
b Honey Creek farmers be made during 1980 to help interpret field inven-
tory data collected and to assess farmer understanding and acceptance
of conservation tillage BMP's. Thus, with the assistance of CES and
0SU, a survey questionnaire was designed and mailed to about 90 land-
owners and operators within the 11,000 acre Upper Honey Creek water-

F shed. Just over 30 responses covering about one-third of the water-
] .

shed area were received by the Board. Results, summarized in a paper

g by Ray Schindler and Walter Schmidt of CES, were used by the Board to

refine and improve efforts aimed at conservation tillage BMP implemen-

tation.

Numerous policy decisions or program changes resulted from these four
methods of evaluation. Perhaps the most significant program modification,
based on initial assumptions about Project organization and operation, was
the decision during early 1979 to hire a full-time person to ass