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Previous Presentations on
This Research Project

> "Farmers as Producers of Clean Water”,
presented at St. Louis, MO, February 9, 2009

> ‘Farmers as Producers of Clean Water: Getting
Incentive Payments Right”, presented at Sparks,
NV, February 5, 2008.

> "Farmers as Producers of Clean Water:
Providing Economic Incentives for Reducing
Agricultural Non-Point Source Pollution®,
presented at Savannah, GA, January 30, 2007.



Study Area

*Cullers Run watershed

*A stream tributary of the
Lost River in the eastern
panhandle region of West
Virginia.

 \Water quality sampling
since 1995

*Highest nitrate-N tributary
In the Lost River watershed

— Cacapon Institute, 2007
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Study Area

*Contains 2,978 hectares
iIn West Virginia’'s largest
poultry production county.

*Sixteen percent of the
watershed Is devoted to
agriculture, with cropland

concentrated at lower end.

*Distinct nitrate gradient
related to land use from
upper to lower watershed.

— Cacapon Institute, 2007
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Study Area

*The rest of the watershed
IS forest.

*There are approximately
twelve poultry houses

conducting intensive ;
poultry productioninthe  _ .. - -~ ==
watershed. o

P

use In the watershed Is
provided by poultry litter.

Cacapon Institute, 2007
v
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Research Overview

> This presentation will describe the final
outcome of a three year field experiment
Involving performance-based economic
Incentives for control of agricultural non-
point pollution.

> Our experiment was unigue In the sense
that both the economic incentives and the
decision making were made on a group
pasis within a watershed.



Research Overview

> Incentive payments were based on the
guality of water leaving the study
watershed, rather than payments for
Specific actions by the farmers.

> Water quality changes were measured by
determining nitrate-N (n-N) load relative to
a reference watershed.



Research Overview

> Farmers were responsible for formation of
a group and deciding what to do with the
Incentive payments.

> They decided to reserve 90% of monthly
payments as cost-share for projects to
Improve water quality.
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Research Overview

During our experiment, a guestion
arose among farmers in the
watershed about nitrates in the
Stream:

Our outcome and this presentation
addresses this very guestion.
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Research Overview

> Early on, farmers requested a series of
watershed wide samplings to detect areas
within the watershed that were contributing
elevated levels of n-N.

> As a result of these samplings, a
subsurface flow path of concentrated n-N
was pinpointed in August 2008.
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This resulted
IN conversion
of a non-point
problem into a
point source
problem.

Photo shows Water quality.
sampling for nitrate-N in mg/l on
August 19; 2008.
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Now the Fun Begins!



What Needs to be Done?

> |ldentify the possible source (S) of nitrates.

> Come up with an action plan to prevent nitrates
from entering the stream.

> Implement and then assess this action plan.

> In this situation, all of these steps need to occur by
working in conjunction with a landowner who Is not
among the participants in the field experiment.
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Source ldentification

> Landowner permission was received to
iInstall groundwater monitoring wells in the
fileld adjacent to the nitrate discharge.

> NRCS assessed the solls and assisted In

drilling the wel

> Groundwater

S In January 2009.
uality sampling was

conducted in February and March 2009.

16



Source ldentification

> While somewhat equivocal, n-N results from
the well closest to the stream and measured
groundwater inflow to the stream supported
the existence of a subsurface flow path.

> Later sampling suggested that, during wet
periods, this subsurface path occurred as
sheet flow along the valley's longitudinal
axis, rather than a confined “stream”.
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Action Plan

> Shrub plantings along subsurface pathways
were discussed to address nitrates.
Ultimately, our focus shifted to a wetland
treatment system which could potentially
take care of the problem within a shorter
timeframe while taking a minimal area out of
production (less than ¥4 of an acre).

> Canaan Valley Institute (CVI) was hired In
July 2009 to design a wetland treatment
system.
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Action Plan

> The CVI engineer came up with an initial
design which was modified based on
discussions with and concerns of the

landowner.

> This design called for a 0.2 acre wetland
consisting of a lined, horizontal trench to be

constructed

> This wetlanc
subsurface f

narallel to the stream.
IS designed to capture

ow and funnel it through an

anaerobic, carbon rich environment In order
to denitrify the groundwater.
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Results

> The farmer group agreed to pursue a
treatment wetland system as a solution to
subsurface nitrate flows in August 2009.

> After more than two months of
negotiations and refining a one page Into a
three page agreement, the landowner
agreed to allow construction of the wetland
In October 2009.
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Results

> Farmer participants were instrumental in

convincing the landowner to participate by
noth meeting with him and sending him
etters.

> Final compensation to the landowner for
ost production was agreed to be $2,000.
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Results

> Construction and material bids were put
out in October 2009.

> Two bids were recelved and farmer group
selected the lowest bid.

> Construction of the treatment system
occurred in November 20009.
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Results

nttp://WwWWw.cacaponinstitute.org/Wwyvunri.ntm
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Treatment System Cost

> DESIGN

> CVI OVERSIGHT

> NON BID MATERIALS
> COMPENSATION

> INSTALLATION

> TOTAL

$ 5,129
$ 7,743
$ 3,450
$ 2,000
$11,140
$29,462
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Farmer Group Contribution

Of the over $29,000 spent on the treatment
system, the farmer group contributed 2/3
of their remaining funds (about $6,200) to
pay for the treatment system. The rest
came from unallocated group funds In the
research grant.
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What We LLearned:

> Farmers were of great assistance In
identification of problem areas within the
watershed.

> Farmers were willing to involve other
farmers outside the group in water quality
problem solving.

> Farmers needed assistance In information
gathering and technical solutions.
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What We LLearned:

> Farmers can make water guality decisions
and take action to problem solve when
provided with technical assistance and
appropriate data.

> Working as a group, farmers can put forth
solutions that would have required
regulatory enforcement to solve under a
command and control framework.
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What We LLearned:

> Water quality experts and farmers can
efficiently problem solve together.

> In this case study, cash incentives based

on water quality turnec

this Information

Into a tool farmers cou

d use to make

additional money, rather than a threat to

their livelihood. It was

this dynamic — an

alignment of interests - that motivated
participating farmers to cooperate with

water quality experts.
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\What do we still need to
KNnow?

> Will this treatment system work?
> Will water guality in Cullers Run be improved?

> What is the system’s cost per pound of n-N
reduced?

> How prevalent are confined subsurface flow
paths as contributors of nitrates to surface water
guality problems? Are these contributions
amenable to wetland treatment systems?
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Assessment Plans

> Groundwater wells have been installed In
the wetland to monitor groundwater and
nitrate levels.

> Above and below wetland stream
sampling for nitrates is planned over the
next year to track any changes in water
guality.
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QUESTIONS OR
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