ABSTRACT
MOORE, TAYLOR SAVANNAH JONES. Analyzing Pathways for Increased Landowner
Participation in FloodWise Nature-Based Solutions. (Under the direction of Drs. Robert Bardon
and Frederick Cubbage).

As increased flooding has led to disrupted landscapes and diminished water quality for
rural communities, more frequent major storm events present an increasing threat to landowners.
Nature-based solutions (NBS) determined by prior FloodWise research offer viable approaches
to enhancing flood resilience for farm and forest owners in North Carolina. Financial incentive
programs can be utilized to offset the cost of implementing NBS, yet literature demonstrates that
participation in financial incentive programs is subpar. This study employs a grounded theory lite
approach to qualitative research to analyze pathways for increased landowner participation in
conservation and disaster resilience programs. Through focus groups with landowners in North
Carolina’s inner coastal plain to assess landowner values and perceptions, this research identifies
key barriers to participation as well as potential solutions for improvement. Findings reveal
landowner perceptions of cost-share programs to be more negative than positive with barriers
such as daily constraints, program complexity, and discouraging technical assistance as drivers
for landowner frustrations. Nevertheless, landowners demonstrated strong conservation values
and a desire to manage their land accordingly, with NBS an appropriate application for disaster
resilience. Additionally, focus groups revealed potential solutions such as a cost-share navigation
tool, opportunities for landowner engagement, and improved support for the technical assistance
administering programs. Based on these findings, this study offers recommendations for
FloodWise NBS enhancement, opportunities for outreach and extension support, and analyses of

related policies and programs to provide pathways for improvement.
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INTRODUCTION

As major storm events become more frequent and the magnitude of excess water
quantities increase with climate change, diminished water quality and disrupted landscapes in
rural communities from flooding are of growing concern. Research at NC State University
(NCSU) and various partners, coined “FloodWise,” aims to improve disaster resilience by
empowering farm and forest landowners to improve their landscapes for the stopping and storing
of excess water. This will minimize the rising health, safety, and financial concerns associated
with flooding in rural communities. Prior FloodWise research identified 10 best flood mitigation
and reduction nature-based solutions (NBS), determined the breakeven costs of implementing
said solutions using cost-share programs, and evaluated landowner opinions on these findings.
Landowners were found to be interested in implementing NBS using cost-share programs but
indicated confusion and hesitation regarding the steps needed to enroll and who can assist them
in doing so. Further analysis is needed to determine the steps a landowner can take to implement
these NBS using cost-share programs to offset the cost. The goal of this research project is to
assess landowner management goals, values, challenges, and perceptions via focus groups and
analyze policies and programs relevant to the implementation of the NBS to offer
recommendations to improve FloodWise NBS for increased participation and to determine
opportunities for outreach and extension support. This information can serve as a guide for
technical service or assistance providers (TSPs) for enhanced delivery of NBS for flood

mitigation and disaster resiliency.



Background

Rising global temperatures have led to increased heavy rainfall events causing increased
flooding which is expected to become more frequent and intense as temperatures continue to
rise. North Carolina is predicted to see extreme rises in annual rainfall, mostly in the coastal
plain and mountain regions (Kennedy 2014). Flooding brings many implications including
annual damages that are expected to increase by $750 million by 2100 for the United States.
(Wobus et al. 2013). Flooding significantly disrupts an ecosystem as it increases erosion and
sedimentation, carries contaminants and diseases, and destroys habitats (National Geographic
Society 2023). The movement of sediments, contaminants, and diseases greatly degrade water
quality. The altering of landscapes due to erosion, disease movements, and habitat disruption has
lasting impacts on natural areas. These are examples of the many issues presented by increased
flooding for landowners.

The goal of FloodWise is to outline nature-based solutions (NBS) for flooding that rural
landowners in North Carolina can implement using conservation payments. NBS are the
intermediary between grey or traditional infrastructure such as concrete sea walls and natural
systems such as naturally occurring sand dunes or marshes (Naylor et al. 2017). Thus, a NBS can
involve many levels of incorporation of green or natural elements. NBS for flooding are “the
alteration, restoration, or use of landscape features to reduce flood risk” by encouraging the
stopping and storing of water by landowners to reduce flooding locally and in downstream
communities (Hovis et al. 2021). NCSU research identified 10 existing and potential NBS for the
NC coastal plain (Table 1.1). These include cover crops and no-till, hardpan breakup, forests and
tree planting (for bottomland hardwood and pine species), agroforestry for agricultural methods,

wetland restoration and natural stream channel restoration for wetland and stream methods, and



lastly, water farming and land drainage features for structural methods. The potential for flood
reduction, time requirement, complexity, cost, compatibility, and co-benefits for each practice
was compared to act as a guide for landowners to implement this program (Hovis et al. 2021).

These practices and their accompanying information can be effective in preventing exacerbated

damages from flooding downstream.

Table 1.1: Preferred flood mitigation practices for the Coastal Plain of North Carolina.

Categories

Best Practices and Descriptions

Agricultural

Cover crops and no-till

(1) Including legume and non-legume cover crops on
fields during winter

Hardpan breakup

(2) Breaking up compacted hardpan layers to allow for
soil water infiltration

Forests and Tree Planting

Planting (3) bottomland hardwood or (4) pine forest
species

Agroforestry

(5) Combining mixed pine trees and pasture fields

Wetland and Stream

Wetland restoration

Restoring natural wetlands in or along waterways with
(6) the use of grasses, sedges, and water control
structures, or (7) bottomland hardwood wetland banks

Natural stream channel
restoration

(8) Restoring previously straightened streams to a
natural configuration

Structural

Dry dams and
berms (water farming)

(9) Constructing dams and berms to retain and store
runoff during extreme storm events

Land drainage features

Source: Hovis et al. 2021

(10) Installing land drainage controls to manage runoff

This FloodWise research also determined the potential cost of each nature-based tool so
that farmers can fund their practice using government programs and minimize financial burdens.
Considering conventional farming at the “business as usual” benchmark, each selected NBS was

analyzed. Loblolly pine planting, agroforestry, and no-till farming exceeded the 6% discount rate



that was used, meaning they would not require conservation or FloodWise payments to break
even, depending on various cropping scenarios. Hardpan breakup, cool-season agroforestry, and
bottomland hardwood planting would require “total payments of up to $600/acre to break even at
6% (Hovis et al. 2022). Modifications of existing conservation practices, such as cover crops,
stream buffers, silvopasture, and minimal drainage features had moderate total costs of up to
$1,512 per acre. The most expensive NBS were those that required substantial earthmoving and
flood control structures such as water farming with berms, forest wetland banks, and major flood
control wetland restoration (Hovis et al. 2022). Revenues for agricultural methods were highest
with profits from various crops and timber rotations. Wetland and stream restoration methods
saw revenues mostly from timber rotation and hunting leases. Structural methods revenues were
low due to decreased agricultural land. For each NBS, spreadsheets were made depicting various
scenarios to determine what cost-share payments were needed to cover establishment and
maintenance (Hovis et al. 2022).

Further, researchers conducted a survey on landowners' willingness to participate in the
program. Landowners in Robeson County, North Carolina were surveyed as a representation of
landowners in the NC Coastal Plain. It was found that most landowners would be willing to
accept a payment to adopt NBS farm and structural practices. However, it appeared that a fair
amount of technical assistance and institutional support or development is needed for landowners
to take action. Not only would payments be needed to help offset costs, but landowners also
desired payment for the time and effort included in adopting such practices (Hovis et al., 2023).
This prior FloodWise research is the framework from which the research objectives of this study

were developed.



Literature Review

Disaster resilience is growing in importance as disasters continue to increase in
magnitude and frequency due to climate change, increased human infrastructure, and denser
populations (Malalgoda et al. 2014). Disaster resilience is defined as “the ability of individuals,
communities, organizations, and states to adapt to and recover from hazards, shocks, or stresses
[from natural disasters] without compromising long-term prospects of development” (DFID
2011). Natural disasters include earthquakes, hurricanes, tornados, droughts, wildfires, storms,
flooding, and other events not caused by humans that create considerable damage. These
disasters have cost an average of $177.94 billion, caused an average of 25,147 deaths, and led to
hundreds of thousands of injuries over the last five years worldwide (EM-DAT 2023). Their
economic impact has largely grown from prior decades as human infrastructure has increased
and disasters worsen (Figure 1.1). While injuries and deaths due to natural disasters have
declined from prior decades, mostly due to higher living standards and advancements in
medicine, populations in poverty with low Human Development Indexes are far more vulnerable
to the consequences of natural disasters (IHME and GBD 2019). With the growing cost and
frequency of these disasters, we must improve our disaster resilience to decrease their impact on

human and environmental health.



Figure 1.1: Global economic damage by natural disasters, by disaster type.

Economic damage by natural disaster type, 1900 to 2023
Global economic damage from natural disasters, differentiated by disaster category and measured in US$ per year.
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Source: EM-DAT, CRED / UCLouvain - processed by Our World in Data. 2023

FloodWise focuses on building resilience in rural communities specific to flooding.
Flooding, defined as “a general term for the overflow of water from a stream channel onto
normally dry land in the floodplain (riverine flooding), higher-than-normal levels along the coast
and in lakes or reservoirs (coastal flooding) as well as ponding of water at or near the point
where the rain fell (flash flooding),” has historically been one of the most expensive natural
disasters with an average global damage cost of $45.88 billion over the last five years (Figure
1.1) (EM-DAT 2023). With the rising global temperatures as a result of climate change that leads

to increased flooding events, flooding can be expected to wreak further environmental havoc



including the altering of landscapes due to erosion, spread of disease, degradation of water
quality, habitat disruption, and human injury or death (National Geographic Society 2023).
Disaster resilience is crucial as adjusting landscapes to be equipped to stop or store excess water
can prevent flood water from reaching the greater community and diminish its consequences.

Hernantes et al. (2017) sum up FloodWise’s goal of empowering farm and forest
landowners in their statement, “Communication among the stakeholders and sharing information
with the citizens of the community are also essential to improve the resilience level of the
communities.” Involving the community can allow resilience to go “well beyond mitigation to
embrace adaption, change, and transformation,” something that researchers consider key for
communities to thrive despite the extreme expected rise in natural disasters and the growth of
populations (Parker 2020). Resiliency beyond mitigation emphasizes the idea that these changes
should not just reduce risk, but also improve overall well-being. This sentiment is reflected in the
numerous government programs available to landowners to help them strengthen their land for
resiliency, as described below.

There are many avenues a landowner can take to decrease or cover the cost of their NBS
project. For example, cost-share programs such as the Environmental Quality Incentives
Program (EQIP), FEMA’s Building Resilient Infrastructure and Communities (BRIC), NC
Agricultural Cost-Share Program (ACSP), and Agricultural Water Resources Program
(AgWrap), are where a portion of the cost of the conservation project is paid by the funding
agency. Another example is easement programs such as the NC Agricultural Development and
Farmland Preservation Trust Fund (NC ADFP) and the Conservation Reserve Enhancement
Program (CREP) where landowners are paid for permanent contracts on their land that limit its

use for preservation or conservation (Bishop 2022). There are also several grants and disaster



assistance programs available such as those through the Farm Service Agency. These programs
are available through various agencies at the federal, state, and local level (Figure 1.2).

Research has found that government incentives are effective in implementing
conservation practices such as best management practices (BMPs) or NBS that would otherwise
not be implemented without monetary assistance (Sawadgo and Plastina 2021). We can see this
in the rise of BMPs such as cover crops and no-till after U.S. agricultural policy placed more
focus on conservation in the late 1900s (i.e. Farm Bill 1985 and after) with the increased creation
of conservation incentive programs such as the Conservation Reserve Program (CRP),
Conservation Compliance, EQIP, Wildlife Habitat Incentives Program (WHIP), and later the

Conservation Security Program (CSP) (Claassen et al. 2008, Cain and Lovejoy 2004).



Figure 1.2: Flow map of government farm financial assistance agencies in North Carolina.
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Current policy varies for the general areas of FloodWise NBS which are agriculture and
forestry (agroforestry), wetlands, and streams. Agricultural policy is mostly governed by the
Farm Bill which is updated approximately every five years. Under the current 2018 Farm Bill
(Agricultural Improvement Act of 2018), conservation efforts (CRP, CSP, EQIP) made up 6.8%
or $60 billion of its provisions which was increased by about $17 billion in the 2022 Inflation
Reduction Act in 2023 (Farm Bill 2018, CRS 2023). In 2023, experts expected this funding to
increase in the coming years, as seen in Figure 1.3, but it is currently uncertain how funding will
be impacted by current and incoming federal developments in 2025 (CRS 2023). The Farm Bill
also informs most state and local policy (Figure 1.2). However, the 2018 Farm Bill once
extended through fiscal year 2024, has been extended an additional year under the American
Relief Act of 2025 and is set to expire on September 30, 2025 (The Latest Updates 2024, Farm
Bill Home [date unknown]). Uncertainty following this overdue legislation is expected to impact
relevant programs to the FloodWise assessment. Additionally, current debates surrounding the
Trump Administration funding freezes, including programs funded by the Inflation Reduction
Act (e.g. EQIP) are in flux, adding to the uncertainty for how to proceed (Allen 2025, What
Trump has done since taking power 2025).

The Farm Bill also impacts much of forest policy. In 2023, President Biden enacted an
executive order on Strengthening the Nation’s Forests, Communities, and Local Economies that
increased reforestation targets, brought more focus to climate resilience, and showed his support
for “collaborative, locally-led conservation solutions” (Biden-Harris Administration Announces
2023, Executive Order on Strengthening 2022). Previous policies like these saw changes in
forest management guidelines and demonstrated more support for programs improving forest

practices and climate resiliency. Another large policy change affecting FloodWise is the recently
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revised definition of ‘Waters of the United States’ in the “Conforming Rule” which reduces the
definition of a wetland to cause the loss of protection of at least 16.3 million acres of wetlands in
the U.S. (Sullivan 2023). Regarding FloodWise, this may limit the recommended flood
mitigation practice of wetland and stream restoration because previously recognized wetlands are
no longer protected nor applicable for wetland conservation payment programs. On the other
hand, the reduced area due to a more restricted wetland definition might also make the work of
FloodWise-type disaster resilience efforts easier as fewer farm permits will be needed to install
water storage practices. The new wetlands definition may also raise confusion regarding

enrollment, qualification, and requirements of conservation incentive programs.
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Figure 1.3: Projected farm bill conservation program spending in upcoming years.

Outlays in billions of dollars (actuals adjusted for inflation through FY2022)
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Despite many programs like the NC Forest Service’s Forest Development Program (FDP)
being in high demand with lottery funding fully depleted each year, literature reflects a lack of
participation and difficulty in enrolling a representative population of landowners in conservation
incentive programs which aligns with the ever-changing policies and support regarding these

programs (NC Forest Service 2023, Watson et al. 2013, Brooks 1985, Chizmar et al. 2021).
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Researchers attribute low enrollment rates to lack of awareness, difficulty enrolling, complexity
of the system, distrust in government, ownership preferences, and risk aversion (Brooks 1985,
Sun et al. 2009, Watson et al. 2013, Kreye et al. 2018, Reimer and Prokopy 2013). Despite the
enrollment shortfalls of these programs, Vercammen (2019) found that larger payments for and
thus enrollment in cost-share programs are shown to reduce the long- and short-run adverse
environmental impact of production in agriculture. Nevertheless, Claassen (2008) found that
while, historically, environmental gains are seen by conservation programs, the programs often
fall short of their intended goal. This suggests that more direct, clear information regarding
incentive program enrollment and requirements could increase program participation and
environmental gain. Thus, FloodWise may see more participation in NBS implementation by

taking into account landowner perceptions of current programs and adjusting accordingly.

Objectives

Previous FloodWise research encourages the use of cost-share programs to offset the cost
of implementing nature-based solutions for flood resiliency. This study aims to build on the
previous research by assessing the feasibility of cost-share programs for the management of land
from the point of view of landowners. This includes a qualitative evaluation of the relevant
policies and programs, financial incentives, and organizational assistance needed for farm and
forest landowners in North Carolina to implement FloodWise nature-based solutions. This
information can serve as a guide for technical service or assistance providers (TSPs) for the
enhanced delivery of NBS for flood mitigation and disaster resiliency. The objectives of this

study are as follows:



1)

2)

3)

4)

5)
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Assess landowner goals, values, challenges, and perceptions surrounding the
management of their land.

Determine government and nongovernment policy opportunities and constraints that may
affect implementation.

Determine opportunities for outreach and extension assistance for landowner
participation.

Determine additional opportunities for farm and forest landowners to mitigate flooding
and increase disaster resilience.

[llustrate paths of how FloodWise NBS might be improved for greater farm and forest

landowner participation in North Carolina.
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METHODS

A qualitative research approach, rooted in the grounded theory lite methodology, was
used to address objective 1, to assess the goals, values, challenges, and perceptions of
landowners surrounding the use of government financial incentives to manage their land. The
findings of the focus groups also informed objectives 2 through 5. For example, for objective 2,
to determine government and nongovernment policy opportunities and constraints that may
affect implementation, the findings of the focus groups revealed key organizations, programs,
and policies that study participants have experience with, and highlighted their benefits and
challenges. The participants’ perceptions in combination with supporting literature point to the
policies’ opportunities and constraints to develop recommendations for improvement. Similarly,
for objective 3, to determine opportunities for outreach and extension assistance for landowner
participation, the study participants’ identified problems and desires for improvement, pointed to
avenues for outreach entities to shape their efforts to improve community perceptions and
participation in programs. Likewise, to address objective 4, to determine additional opportunities
for farm and forest landowners to mitigate flooding and increase disaster resilience, as
participants reveal their perceptions surrounding land management using financial incentive
programs and their desired improvements, related findings were applied to the FloodWise
program to include revealed potential additional opportunities and desires. Last, to address
objective 5, to illustrate paths of how FloodWise NBS might be improved for greater farm and
forest landowner participation in NC, the focus group findings informed the development of an
NBS roadmap tool that defines the planning, implementation, and monitoring steps needed for

the landowner to apply their selected NBS on their land.
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Focus Groups

Focus groups were the selected data source because they provide an opportunity to gain a
deeper understanding of landowner perceptions as rich interactions and discussions develop
between participants throughout the questioning (Creswell & Poth 2025). Participants are
typically not pre-selected by researchers but are rather volunteers (i.e. self-selected) unknown to
researchers who are interested in sharing their thoughts on the focus group topic. Because of this,
focus groups can contain a variety of participants who are strangers and acquaintances to one
another, highly knowledgeable and unknowing participants, and in-group and out-group
participants (Walden 2012). This heterogeneity can allow for insightful conversations and
findings but can present challenges if focus group facilitators do not moderate discussion that
may be dominated by specific players. Ground rules promoting respect, active listening, the use
of “I” statements, one speaker at a time, and other best practices set the stage for a productive
discussion. While participants can decide to pass any question they do not wish to answer,
facilitators should ensure each participant has had the opportunity to share their thoughts before
moving to the next area of discussion (Walden 2012).

Similarly, a common challenge of focus groups where the goal is to understand
participants’ experiences and perceptions is negativity bias where participants are “more readily
recalling what was bad about an experience (particularly if it was not a great one)” (Fessenden
2022). Loranger (2016) states that it is common for participants to not discuss when an
experience met their expectations but rather feel compelled to highlight what did not match their
expectations. The tendency to discuss the deficits rather than the benefits is a common pattern in
focus groups, however, facilitators must create a balance that allows conversations to emerge

naturally and avoid censoring participants’ thoughts, especially when new insight is being
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presented (Walden 2012). When conversations are expected to naturally skew in one direction,
the facilitator should carefully ask open-ended questions that can be probed positively and
negatively as a follow-up to provide participants an opportunity to discuss sentiments in the
opposite light (Fessenden 2022).

This potential skew was an expectation of this study given the wealth of literature citing
negative outcomes such as lack of awareness, difficulty enrolling, complexity of the system,
distrust in government, ownership preferences, risk aversion, and other hindrances for landowner
enrollment in conservation incentive programs that may be repeated in this study (Watson et al.
2013, Brooks 1985, Chizmar et al. 2021, Sun et al. 2009, Kreye et al. 2018, Reimer and Prokopy
2013). As with any qualitative study, recognizing the researcher’s potential bias (practicing
reflexivity), employing methods such as memoing (note-taking throughout data collection and
analysis), member checking (asking participants to confirm their sentiment), and triangulation
(using multiple sources and perspectives to support a finding) during analysis, and ensuring
examples are quoted verbatim to avoid the researcher’s misinterpretation are key to upholding
the validity of the study (Walden 2012).

For this study, two focus groups were conducted following these best practices. A total of
11 landowners participated, with seven landowners in one group and four landowners in the
second group. This conformed with best practices of focus group enrollment. Typically, 4-8
participants, with 10-12 being the maximum, are best for focus groups that encourage
considerable discussion (Spencer et al. 2003). The landowners were from various counties within
the inner coastal plain of North Carolina. A set of 10 interview questions and the focus group
protocol (Appendix A) were drafted in accordance with NC State University Institutional Review

Board (IRB) guidelines. Informed and broad consent was collected (Appendix B) and the study’s
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objective as well as best practice ground rules were presented before conducting focus group
questioning (Appendix A). Focus groups were semi-structured, meaning the 10 interview
questions were a guideline for discussion but as other relevant topics or questions were revealed,
the conversation was allowed to flow naturally. The in-person focus groups were recorded via
Zoom, using a Meeting Owl all-in-one 360 web camera, microphone, and speaker, and a backup
camcorder. Zoom was utilized to record the focus groups because of its ability to automatically
generate transcripts. The generated transcripts were redacted of identifying information and
cleaned for comprehension. Once transcription was completed, all audio and video recordings
were deleted following IRB guidelines. Transcriptions were analyzed following the iterative

grounded theory lite approach for qualitative research (Figure 2.1).

Figure 2.1: Flowchart of focus group methods.

Interview

Protocol \
| s — [

Recruitment

-

Memoing

Focus Group Goals

The purpose of the focus groups was to (1) determine landowner goals for their land and
their level of eagerness to manage their land for conservation; (2) determine their current
position as landowners (e.g. what programs and organizations they are currently involved in,

how familiar they are with available programs, and what level of openness towards government
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programs and administration support do they demonstrate); (3) determine their perceived

constraints and opportunities for land management; and (4) reveal opportunities for

improvement. Questioning, focused on these four goals, will inform the feasibility of landowners

implementing nature-based solutions for flood resiliency and the feasibility of them enrolling in

cost-share programs to do so. It also informs how administrative and outreach support can be

improved to increase implementation. While the areas of questioning have different conceptual

goals, all the questions inform one another. Interview questions in one section may provide

insights for another section. Table 2.1 illustrates how each interview question falls into the

conceptual framework.

Table 2.1: Conceptual framework of focus group questioning.

NBS

Area of questioning

Interview question

application

1) Landowner

IfNBS are eagerness/goals/ Q1 - What land management efforts have you used
applicable reasons for on your land?

conservation
What NBS are | 2) Current position of | Q1 - What land management efforts have you used
applicable landowners on your land?

Q2 - What land management efforts have you
considered using on your land but haven’t?

Q3 - What private or governmental technical
assistance have you used for the management of
your land?

Q4 - What specific organizations have you worked
with for the management of your land?

Q5 - How familiar are you with the government
incentives for land management such as
cost-share programs, conservation payments, land
easements, etc?

New Q - How do you stay in the loop?

Q6 - If you have previously enrolled in government
financial programs for the management of your
land, what programs and what was your
experience?




Table 2.1 (continued).

NBS

Area of questioning
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Interview question

application

Q7 - If you have previously considered enrolling in
government financial programs for the
management of your land and didn’t, what
programs and what was your experience?

Q9 - What other considerations do you have when
considering a land management or land use
change decision?

What needs to
improve

3) Perceived
constraints and
opportunities for land
management

Q2 - What land management efforts have you
considered using on your land but haven't?

Q6 - If you have previously enrolled in government
financial programs for the management of your
land, what programs and what was your
experience?

Q7 - If you have previously considered enrolling in
government financial programs for the
management of your land and didn’t, what
programs and what was your experience?

Q9 - What other considerations do you have when
considering a land management or land use
change decision?

How to
improve

4) Revealed
opportunities for
improvement

Q5 - How familiar are you with the government
incentives for land management such as
cost-share programs, conservation payments, land
easements, etc?

Q8 - If you have used or considered using
government programs, were they knowledgeable
and effective in administering the program?

Q10 - What improvements might help you
participate in government programs?

The first goal’s questions are focused on determining how eager a landowner is to

manage their land and their goals or reasons for land management. This helps determine a

baseline for the level of involvement a landowner is willing to commit to in the management of

their land. This can reveal if nature-based solutions (NBS) for flood resilience are applicable to

said landowner. For example, if a landowner has multiple conservation goals for their land and

demonstrates an interest, passion, or value for land management, they are likely to implement
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NBS and enroll in cost-share programs to offset the cost of implementation. A landowner who
does not demonstrate eagerness or has minimal involvement with their land is less likely to seek
out these NBS. The problem is that FloodWise aims to be accessible for all landowners so it is
important to understand from their perspective how a program can be improved to increase their
participation.

The questions for the second goal, to assess the current position of landowners, focus on
revealing what programs and organizations landowners are currently involved in, how familiar
they are with the available programs, and what level of openness towards government programs
and administrative support they demonstrate. This can reveal what nature-based solutions (NBS)
for flood resilience are applicable to said landowner. For example, suppose a landowner’s goal
for their forestland is hunting and aesthetics, they express that they do not currently implement
management practices (e.g. prescribed fire, pre-commercial thinning, etc), and that they do not
participate in financial incentives. In that case, they are likely to choose an NBS that is
minimally time- and effort-intensive (e.g. hardpan breakup) versus a landowner who actively
manages their land and is involved in financial programs, and is more likely to choose an NBS
that is more time- and effort-intensive (e.g. installation of dry dams or berms).

The questions for the third goal focus on determining the landowners’ perceived
constraints and opportunities for land management. These are challenges landowners face when
managing their land and navigating cost-share programs. Landowners may also reveal new
opportunities such as additional financial incentives, helpful organizations and resources, and
potential alternative management strategies. These insights will help identify the obstacles that

hinder a landowner from implementing NBS. They will also reveal additional opportunities for
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farm and forest landowners to consider to mitigate flooding and increase disaster resilience. This
answers what needs to be improved to increase implementation.

The final area of questioning addresses goal 4 and goes beyond understanding the
problem to identifying solutions to improve the perceived challenges of landowners. These
interview questions are focused on answering sow to improve the programs and administrative
support to increase participation. This is a valuable area of questioning where landowners can
provide direct suggestions on how administrative support can be improved from their unique
perspective. Altogether, these questions will reveal landowner goals, values, challenges, and
perceptions surrounding the management of their land; government and nongovernment policy
opportunities and constraints that may affect the implementation of NBS; suggestions to improve
outreach and administrative assistance for greater landowner participation; additional
opportunities for farm and forest landowners to mitigate flooding and increase disaster resilience;
and inform pathways of how FloodWise NBS might be improved for greater farm and forest
landowner participation in NC. The landowner themself or administrative support can use this
information as a guide to illustrate clearer paths of how to use cost-share programs to adopt
NBS.

Notice that FloodWise-specific and flood-specific questions are not included in this
study’s interview questions. Previous FloodWise studies determined that flooding is a significant
concern for landowners with 55% of survey respondents concerned about future flooding on
their properties, 64% worried that future flooding will harm their crop, tree, or livestock yields,
and 68% concerned that flooding may harm their local water quality (Hovis et al. 2023). This
study also revealed that incentive payments probably would be needed for landowners to be

willing to implement NBS on their land. These payments would probably be needed to cover
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greater NBS establishment and maintenance expenses and compensate for temporary or
permanent loss of flooded land (Hovis et al. 2023). Knowing that flooding is a concern for
landowners in the NC Coastal Plain and that landowners desire payments for the implementation
of FloodWise NBS, this qualitative study goes beyond questioning the willingness of landowners
to implement NBS using financial incentives, to illustrate the perceived constraints and
opportunities of landowners using financial incentives for land management to then develop

recommendations for increasing pathways for participation in NBS by landowners.

Grounded Theory Lite

Grounded theory is a widely used method of qualitative research. In grounded theory, the
goal is to generate a theory or explanation of a process that is grounded in the data collected
during the research study. The theory is generated from the experiences of a large number of
participants (i.e. extensive data). This is different from most other qualitative research
methodologies that are based on external theoretical frameworks or seek to prove or disprove a
hypothesis with their data (Creswell & Poth 2025). The grounded theory process is iterative
where data collection, analysis, and interpretation occur repeatedly until theoretical saturation is
reached. The full grounded theory process will result in the development of a formal theory. This
process is very time-consuming and is not practical for smaller research studies. Because of this,
a more realistic version of grounded theory is commonly used, called grounded theory lite
(Pidgeon & Henwood 1997). The steps in both approaches are the same, yet the lite version aims
to generate an understanding or preliminary explanation of a topic by discovering key themes

through coding a smaller sample of data rather than reaching theoretical saturation. It is
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considered to be less rigorous and appropriate for smaller research projects in a shorter period of
time (Ho & Limpaecher 2021).
The steps of grounded theory lite are as follows (Ho & Limpaecher 2021):
1. Determine initial research questions

2. Recruit and collect data

[98)

. Open coding

4. Axial coding

9]

. Repeat coding until no new codes emerge

6. Selective coding

7. Narrate your theory or explanation

Step one sets up the research study. This is the determination of initial research and

interview questions based on the process or action in question. Because grounded theory is an
iterative process, these questions may evolve as more data is collected (Ho & Limpaecher 2021).
Step two is the recruitment of participants and collection of data. Grounded theory uses
theoretical sampling where the first groups of participants are recruited and analyzed based on
initial questions (Glaser & Strauss 1967). Later, another round is done with slightly evolved
questions after the first transcripts are coded and categorized. This would be repeated until
theoretical saturation is reached (i.e. when no new insight can be found with additional data). In
grounded theory lite, there are fewer rounds of sampling (Ho & Limpaecher 2021). Throughout
the entire process, memoing, or reflections of your train of thought, should be recorded. This
captures emerging themes or impressions that are developing from the data, helps record when

themes began to emerge, and promotes reflexivity to acknowledge where personal experiences
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may be influencing analysis (Corbin & Strauss 1990). When data collection begins, so does data
analysis with memoing because of the cyclical nature of the methodology.

Step three is the beginning of more traditional analysis methods. Open coding begins
with the comparison of excerpts of data to find differences, similarities, key phrases, interesting
thoughts, and any noteworthy sentiments. The excerpts or quotes are tagged or labeled with short
codes that represent the noteworthy sentiment (Corbin & Strauss 1990). Codebooks are used to
keep track of the many codes that will be developed. Memoing should continue to be done
throughout the open coding process. Next, in step four, these open codes are grouped into like
categories using axial coding. In this step, the researcher is looking for the axes or relationships
that connect codes together. This can begin to reveal the themes that are emerging from the data
(Corbin & Strauss 1990). Steps two through four are repeated which allows the research to
evolve with time and as new areas of questioning emerge. The data itself informs the entire
process of grounded theory, allowing a meaningful interpretation to develop that is backed by the
data and less susceptible to researcher bias (Ho & Limpaecher 2021). Once no additional insight
can be found, either with additional rounds of data collection or data analysis, step six uses
selective coding to “define the core category” (Corbin & Strauss 1990). This is a core category
that connects all categories and serves as the basis of the grounded theory or explanation. Finally,
using the codes, categories, memos, and direct quotes, an explanation of the process in question
can be described that is rooted in data (Ho & Limpaecher 2021).

The grounded theory lite methodology is appropriate for the assessment of landowner
perceptions of land management avenues because it allows the exploration of a large group of
people’s experiences to be applied to a quantitative-in-nature study (i.e. FloodWise) without

confirmation bias from qualitative narratives. Hecker and Kalpokas [date unknown] consider
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grounded theory useful where the aim of the study “is to identify key issues, explore them in
detail, and construct a model or theory that can be used to understand the phenomenon” and
when the goal is to “learn about people’s experiences, their perceptions of these experiences, and
the actions they take as a result.” This quote excellently represents the goals of this study; which
are to understand landowners’ experiences, perceptions, and actions as a result in order to
identify key issues in the use of financial incentives for land management, explore these issues in
detail, and construct an explanation of these issues to provide information and recommendations
to alleviate these issues. The cyclical nature of this methodology also allows the conceptual

framework to adjust as information is revealed.

Spatial Reference

FloodWise research is based on the North Carolina Coastal Plain, an area prone to
riverine flooding due to hurricanes, insufficient mitigation infrastructure, flat topography, and
slow-moving rivers. It is representative of the Coastal Plains in the U.S. South, which
encompasses 188 million acres “from the Virginia coast southward through the Florida
peninsula, then along the Gulf coast to Texas” (Hovis et al. 2021). For the purpose of this study,
focus groups were open to any landowner of the inner coastal plain of North Carolina (Figure
2.2). The inner coastal plain is the region that falls between the Tidewater and Piedmont regions
with a landscape characterized by a low, rolling landscape (yet higher than the outer coastal
plain), with sandy soils conducive for agriculture (NC Office of State Archacology 2022).
Participation was limited to the 21 counties (Figure 2.2) of the inner coastal plain due to its
similar inland rural landscape and vegetation. The 21 counties consist of 18 rural counties and 3

suburban counties (“County Data” [date unknown]). The 8,155,162 acres of this region are made
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up of 4,528,715 acres (55.53%) of timberland and 3,022,697 acres (37.06%) of agricultural land

(Bardon 2025, “County Summary” 2024). Common forest types of the inner coastal plain
include hardwood swamp forests, mixed hardwood forests, and loblolly and longleaf plantations
(Horton 2012). Common crops include corn, cotton, soybeans, and sweet potatoes as well as

livestock such as cattle, hogs, chickens, and turkeys (“County Summary” 2024).

Figure 2.2: Map of the inner coastal plain of North Carolina

l

Source: NC Office of State Archaeology 2022

Recruitment & Participation

Any landowner in the inner coastal plain was allowed to participate in this study.
Landowners were recruited via email, flyers placed in county agricultural centers, social media,
and word of mouth. N.C. Cooperative Extension, the Sustainable Forestry and Land Retention
Project (SFLRP), North Carolina Foundation for Soil and Water Conservation (NCFSWC),
ForestHer NC, North Carolina Forestry Association (NCFA), North Carolina Society of
American Foresters (NCSAF), local Prescribed Burn Associations (PBAs), and various other
landowner organizations shared enrollment information for potential participants. Using data and
expertise from the previously listed organizations, a time slot around lunch during the work week

was selected as the desired timeframe for focus groups. Focus groups were one and a half hours
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long with lunch provided given the timeframe. No incentive was provided for landowner
participation. Two in-person focus groups were held on Tuesday, August 6th and 13th, 2024 in
Wayne and Halifax counties, respectively. A third focus group originally scheduled for Thursday,
August 8th, 2024 in Columbus County was canceled due to inclement weather caused by
Hurricane Debby and low enrollment. These three counties were selected to host focus groups in
order to evenly spread meeting locations across the inner coastal plain for ease of participation.
Eleven landowners participated in total with seven participants in Wayne County and four

participants in Halifax County.

Qualitative Data Analysis

Following the focus groups, transcripts were redacted and polished for analysis. In
accordance with the grounded theory lite approach, memoing was done throughout the entire
analysis process to record emerging patterns and thoughts. Each transcript was open-coded using
the open-source qualitative research tool, Taguette (Rampin et al. 2021). Deductive and inductive
approaches to open coding were used. In the first round of open coding, an inductive approach
was used where notable phrases, patterns, thoughts, and meanings were tagged. Mentions of
organizations, programs, and activities were also noted. Then a deductive approach was used to
make meaning of each comment tagged. The nearly 100 codes that emerged from open coding
were then grouped into like categories using axial coding. Open coding was done a second and
third time to reveal any missed sentiments or new patterns not noticed initially. These new codes
were then added to or grouped into new categories. A final full read of the transcripts was
completed with no additional insights found. These categories were then subjected to selective

coding to reveal an overarching theme of the goals, values, challenges, and perceptions of the
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participating landowners. The full codebook can be found in Appendix C. Each mention of an
organization or program that landowners mentioned whether as an institution they’ve worked
with or are aware of, was noted and determined to be positive, negative, or neutral to gauge

overall opinions or experiences of these organizations and programs.
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RESULTS

The findings of the focus groups can be described by four selective codes or themes that
reveal the perceptions and values of landowners surrounding the management of their land; the
government and nongovernment policy opportunities and constraints that may affect
implementation; and opportunities for increased landowner participation. The four selective
codes are (1) the current position of landowners, (2) an organization and program directory, (3)
the challenges of financial incentive programs, and (4) the benefits of financial incentive

programs.

Current position of landowners

The first theme, the current position of landowners, can be broken down into three axial
codes or categories of open codes which are (1) land-use type, (2) landowner values, and (3)
flood discussion. The land-use type category summarizes the stated land uses of participating
landowners. The landowner values category describes the stated or revealed values of
participants related to their land management. Lastly, the flood discussion code summarizes all

mentions of flood or water management discussions by study participants.

Land-use type

Land-use type for landowners was varied (Figure 3.1). All 11 participants were forest
landowners. Forest types varied with longleaf pine forests mentioned by six landowners, mixed
hardwood forests mentioned by four landowners, loblolly pine forests mentioned by two
landowners, and mixed pine forests mentioned by one landowner. Of these forest landowners,

four mentioned having multiple forest types. Typically, a landowner with multiple forest types
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held different management goals for each forest. Two landowners did not specify their forest
type. Further, six participants stated they have crop or pasture land of some variety in addition to
forestland. Two participants explicitly mentioned their land was also used as a home site but it is

expected that more than two of these landowners use their land as home sites.

Figure 3.1: The percentage of focus group participants by land-use type that they indicated owning in the

North Carolina Inner Coastal Plain.
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Landowner values

Values for land use were primarily conservation and family-oriented with wildlife habitat,
recreation, sustainability, and financial productivity noted as management goals. Management
activities that were discussed also support the conservation orientation of focus group

participants. Mentioned management activities in order of most mentioned to least mentioned
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include: prescribed fire, wildlife, pollinators, cover crops, carbon sequestration, agritourism,
flooding, land conversion to forest, invasive species, hunting, thinning, erosion control, and
beaver management. For example, this landowner’s conservation goals were stated,
My husband and I have 75 acres in Halifax County, and 25 of it is in a planted loblolly
pine farm that is under a CRP. We have 3 to 4 acres of ponds and wetlands that we want
to be able to maintain in a healthy way, and enhance its health for wildlife benefits, and
also look at putting that piece of the property into a permanent conservation, so that
nobody can ever put a trophy house on there, because we lived in areas where people
were putting trophy houses all over the place, and it's not a good use of resources. And
we have 7 horses, so about 3 acres of pasture. And then the rest is mixed hardwoods and
some pines and vernal pools, and we want to manage it primarily for wildlife, habitat,
everything, from the deer and bigger animals down to all the little noobs and fireflies and
all of that.
Similarly, discussions of the family value of one’s land were strongly felt multiple times with
quotes similar to
It's just 12 acres of oak and poplar that I primarily use for hunting and recreation with the
kids.
Or this example from a discussion of the longevity of various cost-share programs where this
landowner felt a long-term contract made sense for their circumstances.
In fact, it shows I'm gonna get a $136 an acre rental for 12 acres, and it's going to be— and
I signed a 15-year contract. Sure. My kids can come play with it.
Flood discussion
In these focus groups, 3 instances of flood-related discussions came up in different
manners, demonstrating the prevalence of water management for landowners. For example, one
light-hearted discussion between two landowners about the upcoming hurricane reveals concern

over flood water disrupting erosion control efforts on their land.

Person 1: And I work pretty closely with soil conservation for erosion control.
Person 2: You won't have a whole lot of work after next week.
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Another lengthy conversation was had about beaver management and difficulties with managing
water and watersheds when dealing with beavers and multiple landowners on a stream.

Person 1: And the beaver management. I have had a little bit of dealings with that. And
those guy’s hands are so tied of adjoining landowners. At one time it was, [ had beaver
dams and beaver water on my land that [ wanted to get eradicated, and our adjoining land
owner on either side, because we were in a stream or some other that they didn't want on
theirs then they won't do it. So you're you know you're—

Person 2: All the landowners in the area have to want it.

Person 1: That's exactly right, and whenever they don't, when everybody's not on the
same page, then you're wasting your time trying to get somebody out there to do it.
Person 2: Yes

Person 1: A bandaid on a broke leg.

Person 7: Yeah, that's beaver management, it is the watershed management issue, not a
private one tract. All you do is, move them downstream or upstream, and they'll come
right back. So yeah.

Person 1: I just can't get everybody on the same page to, for lack of a better word,
eradicate them at a good distance. Like he said, they'll come back, but you can do
something with them. I had them not blow a dam for me, because they said there was so
much water holding back that they were scared. It was going to take out a bridge on the
public road. For some reason or another. I thought that was pushing my leg.

Person 2: I actually believe that. One my sons has told me he's been trying to do beaver,
working on the beavers, and you know he says we tear it down, and it's back next day.
But too much water. Yes, now, but some of them will wash away in the next 24 hours.
Person 1: Yeah but they’ll be right back. You hit one on the highway then you’ll have to
take it to the body shop.

Person 7: There’s this thing called beaver relievers that put in, installed properly in a
dam, they can't stop it up and it'll drain the pond, and then you can blow the dam, remove
it. But—

Person 1: It's like putting a piece of pipe, laying it across the dam on both sides, where
there's hypothetically 10 foot on each side. Well, the beavers, it takes them a long time to
ever figure out how to stop that up, but eventually, they'll stop that up. I could not believe
they figured it out. But they did.

Lastly, a casual discussion of a desire to have a management plan of some sort regarding the
streams or water channels on their land was brought up by one landowner when listing their
goals for their land that they have yet to complete.

We have 3 to 4 acres of ponds and wetlands that we want to be able to maintain in a

healthy way... So we also have some water channel areas outside of the ponds and creek
that we need to figure out what to do.
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Water management discussions ranged from dread of flooding caused by hurricanes and what
effects it would have on current erosion control efforts, flooding caused by beavers and
navigating beaver dam management with multiple adjoining landowners, to the desire to manage

wetlands and water bodies on one’s land in a healthy way.

Organization and program directory

This theme is a directory of all of the organizations and programs that were mentioned by
landowners during focus groups. This theme addresses the objective of determining the
government and nongovernment policy opportunities and constraints that may affect
implementation by revealing the programs and organizations that landowners engage with, which

ones are most commonly engaged with, and the landowners’ overall opinion of these institutions.

Organizations

Eighteen organizations and entities were mentioned 80 times by focus group participants
(Table 3.1). In order of most mentioned to least mentioned, these organizations were, the NC
Forest Service (NCFS), Natural Resources Conservation Service (NRCS), Farm Service Agency
(FSA), NC Wildlife Resource Commission (NCWRC), NC Tree Farm Program, International
Paper (IP), private timber companies, U.S. Department of Agriculture (USDA), Natural Capital
Exchange (NCX), ForestHer NC, NC Forestry Association (NCFA), Longleaf Alliance,
American Forest Management, Sustainable Forest and Land Retention Project (SFLRP),
Whitakers Small Farm Group, National Wildlife Federation, NC Audubon, and NC Department
of Agriculture (NCDA). Of these organizations, the three that were mentioned most often were

the NCFS, NRCS, and FSA. Of note are the separate listings of the NRCS, FSA, and USDA.
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While the NRCS and FSA are both federal agencies within the USDA, mentions categorized

under the USDA organization refer to discussions outside of the NRCS and FSA contexts.

Despite frequent use, opinions of agencies were quite variable (Table 3.1).

Table 3.1: The overall percentage and number of positive, neutral, negative, and total mentions of

organizations and entities by focused group participants.

Frequenc Positive Neutral Negative Total
q y Mentions Mentions Mentions Mentions

ggNFi(‘;’;eSt 22.50% 5 6 7 18
Natural
Resources 18.75% 6 3 6 15
Conservation
Service
Egg:c‘;’erv'ce 12.50% 6 2 2 10
NC Wildlife
Resources 6.25% 2 3 0 5
Commission
NC Tree Farm 5.00% 1 3 0 4
:;‘;ig‘rat'ona' 5.00% 2 2 0 4
Private Timber 375% 5 1 0 3
Consultants
US Department 5 750, 0 2 1 3
of Agriculture
ForestHer NC 3.75% 2 1 0 3
Natural Capital 3.75% 1 1 1 3
Exchange
NC Foresiry 2.50% 1 1 0 2
Association
Longleaf 2.50% 0 2 0 2
Alliance
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Table 3.1 (continued).

Frequenc Positive Neutral Negative Total
q y Mentions Mentions Mentions Mentions

Sustainable
Forestry and 0
Land Retention . 1 1 0 2
Project
Whitakers
Small Farm 2.50% 2 0 0 2
Group
American

1.25% 1 0 0 1
Forest
NC
Department of 1.25% 0 1 0 1
Agriculture
NC Audubon 1.25% 0 1 0 1
Wildlife o
Federation 1252 . ¢ 2 L
Total 100.00% 33 30 17 80

Each mention was ranked as positive, negative, or neutral (Table 3.1). Neutral mentions
are mentions of an organization with no further details or connotations of positive or negative
opinions. For example, several neutral mentions of multiple organizations can be seen by this
landowner who lists the many organizations they’ve worked with saying,

Well, I guess I've covered the gamut. USDA, North Carolina Forest Service. North

Carolina Department of Ag, NC Wildlife.

Of the 18 organizations mentioned, 14 had positive connotations, 15 had neutral connotations,
and 5 had negative connotations. The 5 organizations with negative connotations are the three
most mentioned organizations (NCFS, NRCS, FSA), the USDA, and the private organization,
NCX. All organizations had positive mentions except for the NCDA which had 1 neutral

mention, the USDA which had 2 neutral mentions and 1 negative mention, the NC Audubon
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which had 1 neutral mention, and the Longleaf Alliance which had 1 neutral mention. Of the 80
mentions of organizations, 41% were positive, 37% were neutral, and 22% were negative.

For the most mentioned organization, the NCFS, conversations were almost evenly
distributed with 5 positive mentions, 7 negative mentions, and 6 neutral mentions. Negative
mentions were mostly centered around employee turnover, difficulty getting help from county
foresters, the feeling that the NCFS is overwhelmed with their responsibilities, landowners
turned down for the Forest Development Program, a lack of outreach to landowners about their
programs, and frustrating rules and timelines for their programs. The largest complaint with the
NC Forest Service is summarized well by these landowners,

The problem that I've had with the Forest Service has sort of been enumerated. They're

kind of overwhelmed, and you can't ever get into the line to get burned, and generally

you can't get any seeding help or plant help, because there's just so many people. The
amount of money they get, apparently is just a little dabble because there's never enough
to go around, and I don't know how you get to the head of the line with them.

Person 3: They're definitely understaffed.

A situation I found with the Forest Service as good as they are, and they do like to burn,

[but] the Forest Service gives them such a small window to do that burning in, and a lot

of times when you want to do your burning they’re out [in] the Midwest with wildfire.
However, when asked to rank their experiences with the NCFS, several landowners stated that
their experiences were good or “pretty darn good.” An example of a positive experience with the
NC Forest Service can be found in this landowner’s discussion of the programs they’ve enrolled
in,

...North Carolina Forest Service their FDP program, Forest Development Program, I

applied for planting longleaf. I applied through the FDP for prescribed burning cost

share. That’s two that come to mind right off the bat. That program's very
straightforward. They’re simple to apply, and it goes until they run out of money. And
pretty much, over time, they've changed around. So it's almost a lottery at this point. Not
the lottery, but it is a lottery to draw names out of the hat until such time as they've used

all their money for whatever program you're applying for. The prescribed burning
program is very straightforward. You burn it, go and burn it yourself. They come out and



38

measure what you burn. And if you pre-applied, it pays you based on what you, whether
you burned it or you had somebody else burn. And that's pretty much a quick turnaround.

Similarly, the NRCS was evenly split between positive and negative conversations with 6
positive, 6 negative, and 3 neutral. Negative conversations ranged from difficulty enrolling in
programs, awaiting renewal of programs, employee turnover, lack of help from employees, and
confusing priorities and rules. For example, these landowners listed their frustrations with the
NRCS saying,

I've applied through NRCS for EQIP and CSP. I think you've heard some of the issues
that we've had as landowners. It's complicated. It takes a long time. Everybody, several
around the table here, waiting to find out if you've got money before you can go start to
do anything. One of the rules on both FDP and, excuse me, the North Carolina Forest
Service programs and the NRCS programs is that you can't start it until you're funded.
And that causes a lot of heartache. If you're trying to get something replanted or burned,
and you've got good good, perfect weather and somebody's waiting on you to call and get
your funding.

So, and in NRCS's defense, I would say sometimes it's not that they are trying to be slack,
but there's so many programs that they have to administer that they can't stay up on all of
them. And then you also have the fact that some government employees are in their chair
to collect a paycheck, and are not as outgoing like down there because I've kept
[employee name] on mine and you go into some offices. I know of a couple of offices
you can go in, because I've got some neighbors that are trying to participate in the CSP,
and they've gone in and tried to file an application. And they said, there's really no need
to file an application. And that kind of fires me up a bit.

On the other hand, some landowners had positive interactions with their local NRCS offices
saying they feel that their county office is quite proactive and helpful while some landowners had
more mixed opinions saying,
I have one through the Wildlife Federation and NRCS for longleaf. And that was a real
good program in the end, but it took its dear, sweet time to ever get it done.

While mentioned often, the FSA was discussed in a more positive light with 6 positive, 2

negative, and 2 neutral mentions. The two negative mentions both centered around the confusing
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and time-consuming nature of filling out applications. Positive comments largely included praise
for their helpfulness which is discussed by these landowners saying,

FSA, for sure, and I'm not sure how we were linked up with that, you know, because of

the existing CRP. Somebody put that little wheel in motion, and then the FSA person was

just hugely helpful in getting all of the paperwork done. I know that she's not with the
office here in Halifax County anymore. Think she retired.

I have found in Duplin that both the FSA, Farm Service Agency, and NRCS are very

proactive about calling you and saying we've got, you know, you need to be checking on.

And so we're gonna have some money to do this or that or the other.

Overall, conversations were positive or indifferent regarding specific organizations that
landowners have worked with. A repeated negative experience among landowners was the
feeling that multiple of these organizations were understaftfed or too overwhelmed with
competing responsibilities to proactively assist landowners in land management decisions or
cost-share applications. Experiences with technical assistance from these organizations appeared

to differ depending on the county with some landowners stating that certain local offices were

currently closed or unstaffed and others mentioning that their county offices were very helpful.

Programs

Five programs were mentioned by landowners as financial incentive or cost-share
programs they have participated in or are familiar with (Table 3.2). In order of most mentioned to
least mentioned, these programs were the Conservation Stewardship Program (CSP),
Environmental Quality Incentives Program (EQIP), Conservation Reserve Program (CRP), NC
Forest Development Program (FDP), and the Present-Use Valuation Program (PUV). The three
most significantly discussed programs were the federally funded CSP administered through the

NRCS, EQIP administered through the NRCS, and CRP administered through the FSA. State
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programs were discussed often as well with the FDP and PUV programs, administered through

the NC Forest Service and county tax assessors, respectively, as topics of discussion.

Table 3.2: The overall percentage and number of positive, neutral, negative, and total mentions of

financial incentive and cost-share programs by focused group participants.

Positive Neutral Negative Total

Program Frequency

Mentions Mentions Mentions Mentions

Conservation
Stewardship 43.48% 6 6 8 20
Program

Environmental
Quality
Incentives
Program

28.26% 1 4 8 13

Conservation
Reserve 17.39% 1 6 1 8
Program

NC Forest
Development 8.70% 2 0 2 4
Program

Present-Use
Valuation 217% 0 0 1 1
Program

Total 100.00% 10 16 20 46

Of these 5 programs discussed by landowners, 4 had positive connotations, 3 had neutral
connotations, and 5 had negative connotations (Table 3.2). Of the 46 mentions of programs 22%
were positive, 35% were neutral, and 43% were negative. The programs with the most negative
connotations were EQIP with 8 negative mentions out of 13 total mentions (62%), and CSP with

8 negative mentions out of 20 total mentions (40%).



41

Dissatisfaction with EQIP was largely attributed to the citings of confusing rules,
changed program priorities, confusing enrollment, rejected applications, and unrealistic
timelines. A couple of landowners describe the issue of changing and unclear program priorities
as well as frustration with the single-year timeline saying,

Well, and that was one of the things. When you talk about your EQIP where it took you
several years. I had a portion of timberland that I was trying to get reforested. And we put
in applications every year, because each year, when they do the prioritization like they're
talking about, they won't tell you exactly what their priorities are for you to try to point
that thing up. And then, when you have to apply for the next year what I've asked them
about doing is well, give us some points for applying for the previous year that we didn't
get involved in, so that maybe that will help the prioritization for the following year.
Whether that's being considered I don't know, but at least they listen.

Person 12: EQIP’s kind of tough, because they'll change the priorities in it.

Person 4:Yeah, yeah

Person 12: Like, one year, invasive species will be scoring extremely high, and the next
year it doesn't bring you hardly anything. It's always a moving target.

Person 4: Yeah exactly. Yeah it is.

Person 12: You kind of got to wait for the year that the stuff you want to do scores high.
And then you get in.

Another landowner discusses frustration with their EQIP application being rejected which led to
their negative disposition regarding the program and NRCS.
And I had a bad experience early on with trying to get EQIP. I was turned down, and they
never bothered to tell me until I eventually called and said, Are y’all ever going to tell me
whether I got in or not? And I didn't realize it was a competitive program when I applied.
I applied, and they never said that I might get turned down.
However, one positive discussion about EQIP did form when landowners who were less
informed about potential opportunities from niche priorities within EQIP were motivated to learn

more about the program and check if certain opportunities were applicable to them. Often,

conversations about EQIP were tied into discussions about CSP. For example, two landowners
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from separate focus groups spoke of similar experiences awaiting EQIP funding for 2-3 years
before getting funding from CSP on the first try.

I'm— just like I shared with just forestland I had applied for EQIP for like 2 or 3 years,
and did not rank high enough to get funding for that. But when CSP came along I got
funded the 1st year with that. So it's just a matter of finding the right program.

I was frustrated. I had an EQIP application in for like 3 years, and never got to the
head of the line. But CSP came around.
Person 5: CSP is crazy money compared to EQIP.

These discussions show that landowners may regard CSP higher than EQIP with positive
experiences with the amount of funding and quick acceptance. However, similar to EQIP,
negative conversations included awaiting renewal, confusing applications, and confusing rules
once enrolled. Many conversations were held between landowners discussing the CSP
enhancements, accommodations, and amendments. For example, these four landowners
discussed enhancements demonstrating the various levels of understanding landowners have
about these programs and the level of involvement some landowners have to be more informed.

Person 4: CSP. It could be. It can be 50 enhancements.

Person 3: Oof

Person 4: It could be soil samples. You’ve got controlled burning, you could do soil
samples, you could do pollinator, you could do a species plot.

Person 5: Soil samples. I did. What was that I think $50 an acre? Yeah. So I sent them the
soil samples. And they came back and said, Well, we got them. I said, well, what's it tell
you? I don't know. We just got them. I said well send me the money that’s great. Snags is
one that pays like 56 bucks. You know what a snag is?

Person 3: So you create your own snags?

Person 5: No I thought you were gonna have to create. I had the guys from Raleigh. He
was out there looking at, he said, you see that tree up there? I said, yeah, so the top
doesn't look exactly right. Well, like the top was broken. That's a snag. Yeah.

Person 3: I created my own snag with a machete and roundup,

Person 6: and I said, you don't have to. They're already here.

Person 3: That’s a wildlife enhancement, that’s why I did it.

Person 5: So there’s give me's in that thing too
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Conversations that included CRP were mostly neutral (6 neutral mentions, 75% neutral)
with CRP simply cited as a program they’ve enrolled in. One conversation displays how many
landowners are enrolled in multiple cost-share programs and how the balancing of these
programs can lead to further complexities and confusion.

I do the conservation reserve program, CRP, and I'm a participant for 15 years and I'm
waiting to find out if I'm getting CSP approval, and that's for a burn, prescribed burn
application for the mature woods. Not for the longleaf, because you can't concurrently
have a CSP and a CRP on the same land. It has to be two separate pieces of land. So I've
got CRP for the longleaf, and I've got CSP hopefully for the mature forest.

Person 5: But can you have CSP on your CRP land as long as it's a different
enhancement? I believe you can.

A similar sentiment is seen with this landowner who applied for both EQIP and FDP but
ultimately received no financial assistance.

So all of these cost-share programs for better or for worse have time seasons, if you will,
or periods of time in which an activity could be done, and it would be funded. So to make
a very long story short, when I planted longleaf, harvested a small lot of loblolly and
planted longleaf back. I applied for FDP from the Forest Development Program to plant
longleaf, and I applied through EQIP to plant longleaf. I had two cost-share programs
going looking at the odds and the for whatever the reason EQIP didn't fund it. So I said,
Okay, I've got funding through FDP I'll just go ahead with that. When it finally got done.
All of the things having it. I planted. I wound up planting longleaf in mid-April and
because it had been sprayed late. Contractor didn't come through in time. I could burn.
I've got just enough for the roundup to where it would burn a little bit. That was late. But
it money was out there for herbicide and burning. And I was gonna plant those trees. So |
did.

Person 6: And we’re not getting any younger.

Person 7: So I planted and got good survival. It wasn't a problem, but it was outside of
the timeframe that the FDP program allowed, and they would not fund it regardless
whether survival was good or not. So I come up with two cost-share programs. 0
[dollars]. But I got some longleaf, so far.

The FDP was mentioned less but was evenly split between positive and negative connotations
with positive topics on the straightforward application while negative connotations were on

difficulty acquiring funding with NC Forest Service rules on reforestation and timeframes. The
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last program, the PUV program did not have as in-depth conversations that would lead to a rich
understanding of landowner perceptions. The PUV program had one negative mention that
described the time and complexity involved in “figuring out present use value” on the property
they bought.

Overall, negative discussions regarding cost-share programs outnumbered positive
discussions, with EQIP and CSP being the most discussed programs. The confusing and complex
nature of these programs when enrolling and navigating the program once accepted appears to be
the largest area of dissatisfaction. Some landowners feel the current standards and timelines
within these programs are unrealistic or unclear which contributes to conversations of confusion
and dissatisfaction. However, despite the negative conversations, several landowners appeared to
remain optimistic or newly interested in these programs when learning more about the
complexities from other landowners. Positive conversations emerged with satisfaction regarding
the amount of money landowners received for practices that aligned with their goals or current

management operations.

Challenges of financial incentive programs

The challenges and difficulties that come with financial incentive programs were a large
driver of conversation in both focus groups. The categories of these challenges or difficulties
were industry concerns, landowner constraints, familiarity with the programs, difficulty
enrolling, difficulties within programs, and technical assistance. The industry concerns and
landowner constraints categories describe obstacles that impede a landowner from implementing

a financial program at the landowner level. At the program level, the familiarity, difficulty
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enrolling, difficulties with programs, and technical assistance categories describe impediments

that lead to a negative experience with the programs or avoidance of implementation.

Industry concerns

Outside of the challenges that arise within financial incentive programs, landowners
discussed their concerns regarding emerging challenges within the land management industry.
These challenges can be described in two categories: land fragmentation and market concerns.
First, discussions of land fragmentation arose with concern over the fragmentation of ownership
and the fragmentation of land acreage with trophy houses, subdivisions, and solar farms
mentioned as troublesome topics. For example, these landowners discuss the danger of land
fragmentation for wildlife and conservation goals due to solar farms saying,

One thing I really worry about in this area, and I'm sure they'll see it all over is from a
perspective of maintaining the forest and maintaining wildlife and conservation. I'm
really worried about what these huge solar farms are doing as far as fragmenting the
movement of the wildlife. I mean, you're talking hundreds of acres that are just suddenly
locked off. There's a huge project that was just approved, very near where my land is off
[redacted] and I mean 600 acres just—

Person 2: Oh, I've been approached. Sounded good, but

Person 3: Oh, yeah, | mean I was, I was approached. And you know, if I didn't want the
land for the reasons why I want it, I would have said, Yeah, because there's a lot of
money, there's a lot more money

Person 1: What are they gonna do with the stuff after the lease runs out? Cause they’ll
buy—

Person 2: That was the only reason I actually talked to them that they claimed after 25
years of use they would remove it.

Person 1: Yes but if they’re bankrupt.

Person 2: Yes they will be bankrupt. They will not, they will not do it, and the next
generation is stuck with that.

Person 1: That's right. That's what I was all worried about.

In this conversation, multiple landowners stated that they have been approached by developers to

sell their land for solar farms but the landowners declined due to their conservation or family
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values and concern that the solar industry will not sustain and provide promised removal of
equipment. This reveals the distrust some landowners have for the solar and development
industries. Similarly, landowners casually discussed the disruption of forested or farmed land for
housing several times throughout the focus groups. In Wayne County, one landowner stated, “In
this county, all they want to do is put a house on it” when discussing the value of forestland
outside of timber. Another landowner shared their distaste for the increased development of
housing in Halifax County when discussing their management goals saying,

... look at putting that piece of property into a permanent conservation, so that nobody
can ever put a trophy house on there, because we lived in areas where people were
putting trophy houses all over the place, and it’s not a good use of resources.

These discussions show that landowners desire to protect their land from fragmentation and
development. This sentiment is further supported as landowners discussed the fragmentation of
ownership as land is passed down through generations.

One other thing to kind of rattle through my brain is another issue that might be out there
for us is, and everybody's aware of it, I just don't think we've mentioned. It is
fragmentation of ownership. The typical landowner in North Carolina. We're, my wife
and I, are it. You know 60 plus, 50 acres. Give or take a little bit 78 years old. Hmm! Let
me think about 5 kids.

Person 3: Well, I inherited this land, and it was me, my brother, and my sister, and so I
bought them out. Well, I didn't have to buy them out, because there were several other
plot tracts. And so they actually paid me, because the tract I took was less valuable than
the combination of them. But yeah, I mean, as you pass down the land.

Person 2: Yeah, yeah. I know I'm here because of my brother and sisters, but I'm the one
that's here. I'm the one that stayed. So guess what means you do it.

Person 1: The family farm has been broken up, broken up, broken up for so many
different generations away. And so I don't know what the average acreage is in North
Carolina, but I can't help but think it'd probably be around 20. You know.

Person 2: I think it's less than 50.

Person 7: The average forest landowner. The last statistics I saw owned see 40, 60, 65
acres, is it? Something like that. I wish I had better memory.
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This conversation displays many notable concerns regarding land ownership today. These
landowners have experienced family land being broken up throughout generations and express
worry about the continued fragmentation of their land as they pass their ownership to their
children. Discussion over the size of farms and forests shows landowners are aware of
decreasing acreages of land and worried about the future of their land and surrounding
environment.

A second industry concern regarding market problems was a significant topic of
discussion. Timber market disruptions, forest product mill closures, and carbon market failures
were raised as limitations for profitability. For example, these landowners discuss the loss of
timber and stumpage markets and the inability of the public to recognize the value of forests
outside of direct payments as an area of serious concern for landowners.

Markets to me is another issue. Probably, notwithstanding markets are not real good

down our way.

Person 3: Do you mean like the timber market to sell your timber?

Person 7: Timber market, yeah, yeah and somewhat of a failure of the public to recognize

that values other than timber are out there in the woods. And so we've not quite figured

out how to get reimbursed for maintaining those facts and cost-share programs and things
like coming down through CSP, and so forth, or starting that the public itself doesn't
really recognize at all.

Person 2: Well, they don't recognize farmers either, as being important.

Person 1: And then so many markets we've lost against, none of them coming back. Just a

drop in the bucket. The stump market. You know. We had that at one time it was grocery

money, and it was utilizing something on their land. They are not doing that anymore. So

I don't know that that's anything.

With three unique conservations, landowners also brought up the recent closures of
Weyerhaeuser’s New Bern sawmill and International Paper’s Riegelwood paper mill as concrete

examples of the struggling market forest owners are facing.

I read a couple of days ago that we, as a nation, are doing such a good job recycling our
plastics now, our polyethylene, that we have greatly diminished the need for paper
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products for paper packaging. And if you take that one step further, that means we don't
need to pulpwood anymore.

Person 1: That was the reason Riegelwood went down because of that. What they made
that brown paper. Yeah, it was the stuff that would be threw in trash can as soon as it
came? But it still had a purpose.

Person 8: But we don't we? We got too much of it now. Too much, too much of the
papers, and it's kind of scary to think down the road, because we're doing a better job
every year with our trees, we're producing more. What would you say? More fiber per
acre? Is that the right way to say it? We're producing more fiber per acre per year. And
the market is getting flooded.

Person 1: Too efficient.

The International mill at New Bern. The old Weyerhaeuser mill they're not— they don't
recognize it near as much as Riegelwood does, for some reason. I don't know what that is,
I guess individual mill managers or whatever. But it's funny that they're not as “hot to
trot” for lack of a better word as Riegelwood is coming back to the world market.

Person 7: The sawmill there at New Bern just announced they're closing. Disposal, which
you're still aware of.

Person 1: and that’ll be market-driven more than likely to everybody.

But you know this goes back to. No markets for the timber, because we're using recycled
paper products, and we've got the solar that can be the higher. Then it goes back to the
well. There are other values to a forest than timber. Yes, and the public doesn't recognize
the carbon sequestration, the flood reduction. You know the lower temperatures because
of the and how to...
Searching for another profitable avenue for their forestland, some landowners discussed carbon
markets and difficulties finding sustainable programs. Two landowners discussed having carbon
sequestration funding for one year through NCX, followed by the loss of the program and no
further funding.
Well, I can't. I did the one year, and they paid me the money, and then they said, well, no
more.
Person 7: Their business model did not work apparently

These discussions of market failures framed cost-share programs as a supplement to the lack of

markets for forest owners as a necessity for landowners. This can be seen in this conversation
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with landowners where the forest owner received more profit from the CSP activity of thinning
than the market return from their timber.

For the thinning, I got more money out of the CSP for the thinning than I did for the

actual thinning.

Person 2: Now that I believe.
Landowner constraints

Landowner constraints that disrupt a landowner’s ability to manage their land or navigate
cost-share programs were identified within these focus groups. Landowners cite being too busy
to manage programs, not having the “time and money” needed to appropriately manage their
land, having difficulty staying organized, and various challenges specific to managing forest or
cropland. One landowner candidly states that work is their priority, placing navigation of
government assistance on the back burner,

Again, working, working when you should be politicking or doing whatever you need.

You put yourself on the back burner of trying to do something like it.
This statement alludes to a common phrase repeated in both focus groups, “time and money.”
This phrase describes a phenomenon common to landowners where they feel that they do not
have the time nor the funding needed to implement desired management activities or occupy
themselves with navigating financial or technical assistance programs. The following examples
demonstrate the phenomenon well.

I want to explore some EQIP possibilities. But just haven't had the time yet to do it. I'm
sure there are others but it's the time involved. That is the challenge. A lot of times. Yeah.

I signed a contract a 15-year continuous conservation reserve program to plant the native
species for the songbirds. Why haven't I done it? Time and money.
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Another quote describes the “time and money” involved with nurturing relationships with
technical assistance providers.
It takes a lot of effort and time and driving down here when I might not otherwise. But
you need those face-to-face relationships to really make people think of you like you
were just referencing.
Another landowner discusses the “time and money” constraint they face implementing desired
management activities but expresses relief that cost-share programs are available to offset the
cost.
For us too clearing fire breaks, thinning the forest, enhancing wildlife habitat. And it
takes a lot of time and money to do all of that, you know. Especially the time it's really
really nice to know that there are cost-share programs out there that can help at least with
some of it. But just the time.
This displays an interesting contrast where some landowners view cost-share programs as a
time-consuming task while others see it as an offset to the financial burden of managing their
land. Some landowners feel that their circumstances are not worth the bother to apply. This is
seen in this example from a landowner who does not desire financial assistance for their

management activities due to their small amount of wooded acreage.

My acreage is so small. I don’t really bother to apply for any cost-shares in the front.

Similarly, some landowners discussed the clerical burden of working with cost-share
programs. This landowner discusses this burden joking,

I just need a filing cabinet to organize everything. I’d get farther ahead if I had some way
to.
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While citing this lightheartedly, this sentiment displays the added difficulty of the amount of
paperwork and educational documents that cost-share programs require. Other landowners
discuss how they synthesize CSP enhancements saying,

That's one thing I've done, on the, especially with the CSP. On the NRCS website, I've

gone in and I've saved what the enhancements are. And then I've saved the document

also, which tells you what those enhancements pay. So I go back and forth when I start. |
just go down the payment when I see one that looks like it's attractive, like a thousand
dollars or more, then I go back and see what the enhancement is.

Person 2: Start with the right column and work back to the left.

Person 6: I did that same thing. I would [save] those and then put them in a folder on my

computer cause I don’t want to have to open up, get online.

Person 3: But you’ve got to actively manage that. You've got to be someone who's willing

to do it.

This conversation shows the active management and organization needed to have a firm
understanding of what enhancements are available, what they pay, and what the enhancement
entails. The conversation also reveals how different landowners are proactively seeking
information online and adjusting their clerical practices accordingly, rather than seeking
information via TSPs.

Lastly, landowners candidly discussed the diverse problems they face day-to-day while
managing their land. Landowner problems varied from beginner-stage landowner concerns such
as defining property lines or finding cost-efficient equipment to more individualized concerns
such as beaver management. A good example of these landowner problems is the repeatedly
mentioned obstacle of invasive species and the struggle involved with removing or controlling
them. Invasive species control demonstrates a fundamental, yet growing management activity
that can be quite costly and time-consuming.

Well, that's another— I'm sorry I'm digressing, but I'm having to spend tons of money this

year. I'm spraying because I've had huge dog fennel issues, then sicklepod, now Morning
Glory. So everything I put out there I put out there all these native plants in the utility
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easement. Now they're all dead because he had to spray the herbicide to kill the other
stuff.

My biggest problem with my property is invasive species control,

Person 11: Oh I hear ya. Mhmm

Person 12: And I've done some spraying. I've done a little burning, just something. I'll

never complete cause it never stops.
Familiarity

Obstacles that impede landowners when implementing cost-share programs begin with

their familiarity with the programs themselves. Most participants (8 persons or 72% of
participants) considered themselves to be not familiar in some form with cost-share programs. In
this case, ‘not familiar’ held multiple meanings. ‘Not familiar’ could mean that the participant
didn’t know about cost-share programs in general, that they existed, or what they were for.
However, none of the participants of these focus groups could be ranked in this categorization of
the term. Despite considering themselves to be less familiar, all participants were clearly familiar
with what cost-share programs were and had some level of experience with a cost-share
program. A second, more common meaning was that participants knew about cost-share
programs but were not aware of the variety of programs available and that they were applicable
to them and their land. This was the case for a few of the participants in the focus groups. For
example, when asked to rank their familiarity with government incentive programs, one
landowner stated,

I’m not as up to par as I need to be on the different ones. I’ve heard some things, that

there's pretty good programs out there.
However, most participants fall into the category of considering themselves to be less familiar
where participants may be very familiar with the variety of programs that exist and may be

enrolled in multiple programs but still do not consider themselves familiar with the rules,
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priorities, and application or implementation processes that come with them. For example, these
landowners said,

Moderately familiar cause there are so many programs out there and some of them are

competitive based. You, I mean, you kind of put your name in, you know a hat and others

or stuff that you can just get. And yeah, I am learning a little more.

Person 11: Same here moderately familiar. There's, I feel that there are lots of resources

available, but figuring out what it is and how it fits, and if it can be a resource for me or

not, and all of that.

Three landowners considered themselves to be very familiar with cost-share programs
(27% of participants). Through conversations, these three landowners revealed that they are
either retired or currently employed in a related field that complements their knowledge. For
example, one landowner who appeared to be very informed about the various financial incentives
discussed said,

So I guess I'm probably as familiar as anybody having been a consultant forester and my

own property with various cost-share programs. And you know they're out there

navigating the process with, especially with the USDA programs, are tough to do.

During these discussions of familiarity, an added discussion arose regarding how these

landowners become familiar with these programs which began with one landowner saying,

The only reason I am [familiar] is cause they call.

This means that the reason this landowner is familiar with the programs available to them is
because of their relationships with administrators in their county NRCS office who call the
landowner when a new program or application season is available. In response to this, one
landowner says, “Well, give them my name next time they call you,” expressing their frustration

with their county office that does not make them aware of the programs available. Other
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landowners attribute their familiarity with cost-share programs to the rumor mill or
word-of-mouth. For example,

Just what I hear from the rumor mill. Right? Oh, there's cost-share for this, or there might
be EQIP money or whatever the government programs are at the time is said just, I'm not
part of newsletters or anything like that too or else they get shuffled to the bottom of the
pile for more important things.

Others use online tools such as the NCX eligibility map tool to find programs (NCX Eligibility
Map 2025).

I found out about the CSP through NCX. They essentially had kind of an incentive
program finder tool. And so I entered my data in there. And CSP was one of the things
that came up. And it essentially said, contact your NRCS, was it NRCS or USDA? I can't.
I can't remember. Contact your NRCS office to check it out. And so that was through
NCX, a private company that steered me that way.

Lastly, many landowners are aware of programs because of local workshops or landowner
associations they are a part of.

But how am I familiar? I've been to a lot of programs where there's been presentations
talking about various cost-share and how to get grants and gotta have your farm number.

Various organizations, everything from the North Carolina Forestry Association to Tree
Farm publicizes a lot of that information on what's available. Workshops that’re
presented. Various some sundry landowner meetings where you can have landowners
come together and share information like this, so to speak. It’s where you get a lot of it,
and a good consulting forester would give you a lot as well.

Most landowners cited a combination of efforts to become familiar with programs. For example,
this landowner cites discussions with peers, organizations, and social media that made it easy for
them to find resources, saying,
I went to an agritourism workshop and [redacted] were there and they told us about the
Whitaker, Whitaker Small Farm Group and so we've been able to learn just a wealth of
information through the small business office. Sometimes social media like Facebook.

Can't remember where I learned about the North Carolina Tree Farm program. We're
going to get enrolled in that also. So it to me, it's really easy to find resources.
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Overall, it can be concluded that while a typical landowner may have an adequate
understanding of what cost-share and financial incentive programs are, most do not convey
confidence or proficiency in navigating the programs. Most say they are not as familiar as they
would like to be with these programs which motivates many landowners to seek further
information via workshops, discussions with peers, or online tools. While one landowner cited
productive relationships with TSPs as their source of information, most landowners did not share

this experience, causing them to research independently or not at all.

Difficulty enrolling

Once familiar with a cost-share program, many landowners discussed the travails of
enrolling in said program. Twenty-five codes were found within focus groups regarding the
difficulty with enrolling in financial incentive programs. Conversations included difficulty
finding a program to meet their needs, programs being terminated, rejection from programs,
changed program priorities, and challenging application processes.

Some landowners discussed interest in additional financial incentive programs but were
not able to find a program that met their needs, region, or circumstances. For example, two
discussions from landowners arose including,

We've considered carbon sequestration. Haven't been successful in finding a program that
will take us for one and fits our situation.

Oh, maybe. I've heard of programs, but I've heard they're not available around here like
grassland programs. And I've heard they're just not available in this part of the country.
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Landowners also discussed the feeling that there is not enough funding for everyone. One
landowner shared that keeping up with emerging financial incentives can be disheartening when
the funding runs out quickly.

And if there is a good one that comes out, you could be sure it will be scooped up in no
time flat.

On the other side of the coin, one landowner discussed once being enrolled in quality programs
that were later terminated. This was seen with the termination of NCX’s carbon program.

Person 3: I was able to get a carbon sequestration program for one year, and then the
program wasn't offered again.

Person 7 to Person 3: National capital?

Person 3 to Person 7: NCX. Yeah. Natural Capital Exchange. If you're familiar with
them.

Person 6 to Person 3: Are you still using that?

Person 3 to Person 6: Well, I can't. I did the one year, and they paid me the money, and
then they said, well, no more.

Person 7: Their business model did not work apparently.

Another discouraging experience of rejection from programs after working to submit an
application was a recurring topic. Five landowners discussed being turned down by a program or
multiple programs at some point. Four landowners cited rejection from EQIP, two from FDP, and
one from an unspecified carbon sequestration program. This frustration can be felt in this
example from a landowner,

If you say, if you hypothetically cut in spring and you go back to the fall and bring forest
folks out there, or whoever to go look and they're well— I've been turned down twice
because I had too much regeneration. You know, in just that period of time they were
seeing pine trees come out here and would, you know, wouldn't give me cost share on it,
and just the fact of the matter. So I said, Okay, I'll let it grow 30 years.

Researcher: What program is that?

Person 1: It wasn't well, I was trying to get cost share for reforestation through the Forest
Service, but I had too much regeneration coming up out there, so they just say out they
wouldn't cost share me. And then the pines came up and they were dog hair thick. It's 30
years now, and they're finally dying out enough to where I can thin what little bit is left,
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but it's one of those deals losing out all the way around as a private landowner. If

would’ve gone on and footed of the bill myself I would be way more ahead.

Person 2: I’ve had that happen.

This landowner summarizes the pitfall that can come with rejection from a cost-share program.
Landowners must take the time to fill out applications, provide the needed information or
documentation, and meet with administrators to apply to the program. They often must wait a
varied amount of time to hear if they were accepted or rejected before they can take any
management steps to implement their desired plan. When they are rejected, they may feel it was
a waste of time and effort to wait when, ultimately, they will continue with their management
activity but later than desired and without technical and financial assistance. While there are
cases of rejection that are not as disheartening as this landowner’s experience, it is clear that
rejection from programs has tainted some landowners' opinions of cost-share programs.

This rejection pitfall highlights another point of contention for some landowners— the
constant changing of program priorities that are not explicit to landowners when applying for
cost-share funding. Multiple landowners discuss their unknowing of what management activities
are prioritized by programs as the cause of their rejection from the program. This was mostly
discussed regarding EQIP’s funding. For example,

EQIP’s kind of tough, because they'll change the priorities in it.

Person 4: Yeah, yeah

Person 12: Like, one year. Invasive species will scoring extremely high, and the next year

it doesn't bring you hardly anything. It's always a moving target.

Person 4: Yeah exactly. Yeah it is.

Person 12: You kind of got to wait for the year that the stuff you want to do scores high.

And then you get in.

The more programs you participate in the higher the priority you are.

Person 1: And we didn't know that at that time, you know, we were just filing, filling an
application out, and that didn't go anywhere.
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Once we found out what some of the criteria was and all it was was, we're going to burn

20 acres of it this year, we're going to put in a couple of food plots. One of them was

going to put in a butterfly plot. Right to the top of the list we went and got it done that

year.

When you talk about your EQIP where it took you several years. I had a portion of

timberland that I was trying to get reforested. And we put in applications every year,

because each year, when they do the prioritization like they're talking about, they won't
tell you exactly what their priorities are for you to try to point that thing up. And then,
when you have to apply for the next year what I've asked them about doing is well, give
us some points for applying for the previous year that we didn't get involved in, so that
maybe that will help the prioritization for the following year. Whether that's being
considered I don't know, but at least they listen.
These four examples demonstrate key frustrations with EQIP’s changing priorities. Landowners
move up the acceptance list of EQIP depending on a point system that ranks certain priorities
higher than others. So, as one landowner stated, the more programs a landowner can participate
in that are ranked as a high priority, the higher the landowner is ranked as an applicant. However,
landowners express a dislike for NRCS’ lack of clarity on what enhancements are considered
high priority. These landowners cite being rejected from EQIP, sometimes multiple times, until
they were able to participate in high-ranking enhancements. In addition to the uncertainty,
landowners term EQIP as a moving target because the rankings of these enhancements change.
This can be seen as a confusing procedure from NRCS, resulting in the landowners’
dissatisfaction.

Last, landowners expressed the difficulty involved with filling out an application to enroll
in cost-share programs in general. This is seen as a time-consuming process due to the in-depth
application and required documentation. One participant describes this process as a new
landowner saying,

Tell me what I needed to tell the FSA. To make an application in. Okay, we're doing this

conservation thing. But I gotta go to the FSA over here and fill out that big application
there and then. Of course, you have to have a farm number and everything.
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Difficulties within programs

Another key topic of conversation within the focus groups was the difficulties that
emerged while participating in cost-share programs. Twenty-three instances related to this code
were found between focus groups. Discussions of these difficulties include difficult required
timelines, unspoken accommodations, awaiting renewal of enrollment, and complex and nuanced
rules.

Landowners introduced unrealistic timelines as an obstacle within financial incentive
programs. Examples of landowners missing windows for controlled burning or planting due to
weather conditions or a lack of technical assistance were discussed as a constraint to the
restrictive timeframe for many of the incentive programs. This landowner shared their frustration
when they lost the cost-share funding they expected because of unforeseen weather conditions
that inhibited their operation within the cost-share’s required timeline.

I would say that some of the problems that you've had is like the cost-share for the

longleaf, it had to be done, but the weather didn't allow it to be done in the window they

said it needed to be done, and so we didn't get it.
Similarly, landowners discussed working within the government’s fiscal year to complete
management activities. In one circumstance, a landowner cites an accommodation made to
provide flexibility to these restrictive timeframes that other landowners were not aware of.

Now, when you mentioned that about the timeframes. I just saw for the first time this

week under the CSP that somebody was applying for. And they wanted to put in pines,

the longleaf, this winter. And of course, they don't start prioritizing them until after the

Government's fiscal year, which is October 1. They actually signed a waiver so that they

could go ahead and do that. I had never seen that.
Person 7: I had never seen that either.
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While this appears to be a helpful accommodation, other participants were frustrated that they
had never heard of the accommodation from their local administrative support or had been
offered a similar opportunity.

Person 7: That’s an accommodation that I haven't heard of.

Person 5 to Person 7: Well, they did it for me, and I don't have any particular clout that

you don’t have that I know

Likewise, other landowners discussed frustration while awaiting the renewal of their
applications with difficult timelines. Six discussions arose with landowners citing being unsure
of their current enrollment status with programs like CSP while waiting to hear if their renewal
contract had been accepted. Sharp remarks from landowners displayed their discontent as days
pass the expected decision timeframe grew,

Well, that's still for next year, because the CSP you’re applying for it doesn't start till

October 1 right? And they probably won't even notify you until at best November.

Person 3: Well, in the CSP, they said they'd notify us in August. The round we're doing

now. Yeah.

And I haven’t gotten any word yet about getting funded this year.

Person 7: Welcome to the club.

One of the most recurring sentiments regarding the challenges of financial incentive
programs is that they are confusing. Nineteen instances of confusion surrounding cost-share
programs were heard from landowners. Instances of confusion varied from confusion over the
name of a program to confusion over what enhancements are and how prioritization is ranked
within programs. One new landowner expresses their confusion and stress surrounding the rules
of PUV,

Of course, understanding all the rules is another thing. Oh, you need 10 acres to get

present use value. Okay? And 20 if it's timberland. And of course, I was freaking out

when I bought my 29 acres, because at 14 in crop, 15 timber, and I'm hearing, oh, you
gotta have a timber management plan. And then finally the tax assessor said, well, no,
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that you're 14 acres of field piggyback— The timber will piggyback onto that. I won't need

a timber management plan.
In this instance, the landowner was confused about specific rules and when they do and do not
apply which can be stress-inducing to navigate, especially when working within a tight timeline.
Another type of confusion that was seen was confusion on why some rules exist. One landowner
discussed their confusion over the written rules of CSP regarding prescribed fire, saying the rules
do not make sense or seem realistic to the landowner. Despite the circumstance or the
administrator’s agreement with the landowner, they must follow the written rules.
Well, under the CSP. The last one that was under sequential pass burner, which is every 3
years. And that was a new program from my amended CSP. That said, that has to be
interval burning every 2 years, and I was down to talk to them from the standpoint. Well,
that seems to be backwards. And they kind of agree with me. But then they say, Well, that
this is the way it's written, and this is what we’ll have to go with.
Another example where a landowner is questioning the process of applying for a management
activity before knowing it is needed demonstrates this theme of confusion over nuanced rules.
Well see, that's the thing I talked to— who was it?, somebody— and said, yeah, I called the
NRCS. And I said, Is there any help with weed control with herbicide? And she said,
Yeah, but again. You have to get approved before you can spray. And how do you know
that you're gonna have to spray until it happens?
Regardless of where the confusion or the difficulty arises, the challenges that landowners
identify and express in the focus groups made it clear that most considered these programs to be

burdensome. Some landowners put it plainly, saying,

And you know they're out there navigating the process with, especially with the USDA
programs, are tough to do.
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Technical assistance

The difficulties with technical assistance trend within the challenges of financial
incentive programs has been alluded to in many of the previous categories. A feeling of
pessimism from landowners was recurrent throughout the focus groups when discussions of
discouraging experiences with technical service or assistance providers (TSPs) arose with 17
discussions focusing on this category. Several examples of this sentiment can be seen with
landowners saying,

It doesn’t seem like any of them are willing to give you a lot of information.

Well, you don't think you don't really participate too much if they've already told you

there's no money. Why am I doing the paperwork?

Person 1: What about next year?

I've got some neighbors that are trying to participate in the CSP. And they've gone in and

tried to file an application. And they [the administrator] said, There's really no need to

file an application. And that kind of fires me up a bit.

Person 1: That would make you feel good when they tell you there’s no need, wouldn’t

it?

The word I got was, don't bother you know, that was kind of unofficially so. So I've

stayed there. But it was. It was the understanding I got.
These are a few examples where landowners felt discouraged by TSPs in varying offices to either
not participate in the financial incentives moving forward or to not count on TSPs with future
questions. Some of these examples demonstrate the issues these landowners feel when
experiencing discouraging technical support. Some show the landowners’ doubt of the TSPs’
desire to support in general.

Citings of varying advice from administrative support were also mentioned multiple

times throughout the focus group discussions. Some landowners appeared to have an
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understanding that what one administrator says might not be accurate or what other
administrators say. For example,

And they're telling me that I can do the longleaf. It just has to be more dense. And then
they basically said that, Well, after the 5 year period, if it's too dense, you can just go in
there and cut them out yourself, cause you're not in the program. And by that time they'll
be out of the rocket stage and should be fairly easy to cut. So that's what they're telling
me and depending on what technician that you talk to, they have different interpretations.
So I've tried to explore some relationships with the folks in their state office to make sure
that they can tell us something that will be across the board.

But they— and there again it could be just the guy that I was dealing with, that he knew
enough about it, and we made some requests, because even when they tell you
something, I will always ask them, I said, well, you know there's always an exception to
it, and if they tell you no, then I said, well, let's talk to your district office, or let's talk to
your state office and see if there's an exception that could be accepted.

In these conversations, landowners appear to not have confidence in some TSPs' abilities to
guide them. One landowner advises other landowners to question TSPs further and potentially
get a more satisfactory and accommodating result from higher-ranking TSPs. These experiences
display some landowners’ feelings that local TSPs are not reliable.

Doubt about the government and TSPs is seen in these interactions. For example, this
discussion between landowners shows their belief that the ‘system’ creates the problems these
landowners experience and leads to uninformed and unmotivated employees who interact with
landowners.

I can contest that nobody knows all the government rules. I watch my wife work for the
government and they will send out a program with no training. It's been announced.
Everybody knows about it because farmers have the gossip network that's faster than the
Internet. And if a program’s announced, farmers know about it within 24 hours. But
there's no software. It doesn't come. The software doesn't come out for 6 months to
initiate the program. And then you say, you have phone calls. What do I hear about
there's a new EQIP program, or there's a new you know, cost-sharing something? Well,
we don't have software yet. They said they've appropriated the money, but we can't fund.
We don't have the ability to fund it yet.

Person 5: And one thing Washington also likes to do. They'll come up with a program,
and they may put a $100,000 in it for the nation, but then they send it out to everybody
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and say, y'all got this opportunity right here. See if you can get the applications in. And of
course, then a lot of people in the local office say, well why in the heck do we need to do
that when we know we're not gonna be getting funded? But then they'll tell you, Well,
you cannot take an application, because as long as we have a dollar in the pot you got to
take the application right, you know. So it's some vicious circle that you can get caught
up in.

In this discussion, landowners discern that the reason some TSP offices are not reliable is that the
programs are poorly deployed leaving local offices uninformed or unequipped to assist
landowners. This cycle landowners perceive also led to their discussion of employee turnover.
Multiple conversations were had regarding local offices’ inability to remain staffed with
administrators. Landowners said,

Yeah, there's not in this county, Wayne, NCRS. It's not staffed at present time. Yeah,
they're or they're trying to hire people

Person 1: Whenever they hire somebody to get gone.

Person 2: They’re gone very quickly.

Well, personnel came up within the agencies. A lot of turnover. North Carolina Forest
Service has somewhere around 100-120 positions short of their staffing level, mostly in
the lower levels, the entry-level jobs. The USDA personnel it's like stepping in an anthill
they're in, and then they're gone, you know so it's hard to keep individuals there that you
can build a—

Person 2: A lot of turnover and all that. A lot have taken retirement.

Yeah, high turnover rate, you know, it takes, you know, takes these employees at least a
year or more to get their feet on the ground, and unfortunately, as [Person 5] said. You
know some of them use it as a training ground. They'll get their experience and get their
knowledge, and then they're going someplace else. And so the high turnover rate
certainly is an impairment, I think, for delivering landowner programs.

Person 2: Only work those jobs for the insurance.

I think you know the challenge across the board for everybody is that it seems like most
of the offices are understaffed. And people are just working, really, really, really hard
across a really big geographic area.

Oh, more people, right? More people. More pay. Yeah, both. To put it in perspective,
when I graduated with my degree, there was 24 of us that graduated that year, and the
Facebook post I saw from last year they graduated 6.

Person 11: Wow!
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Person 12: So you don't have people that are going into the natural resource field
anymore. Whether that be, they're just not interested in it, or it's kind of it has been
considered a low-paying field for a long time. And yeah.
Person 11: It was a low, low-paying field back when I was a kid.
As seen with these conversations, landowners see turnover rates at local offices as a major driver
for their difficulties with local technical support. They see a lack of experienced support because
they feel it takes several years for an administrator to be adequately trained and knowledgeable,
and these TSPs are not remaining in positions long enough to gain essential experience. Others

discuss how the pay and problems within the field make these local positions undesirable which

leads to their turnover.

Benefits of financial incentive programs

While the challenges of financial incentive programs were a driver of conversation for
these focus groups, the benefits of incentive programs were not lost to many landowners.
Landowners highlighted the advantages of cost-share programs for their management goals and
the advantages that come from technical assistance. A powerful finding generated from the focus
group discussions was the landowners’ desire for improved assistance and opportunities for
engagement with their peers and local TSPs. Landowners provided explicit suggestions for

resources and opportunities to alleviate their perceived management barriers.

Benefits
Programs for farm and forest management received landowner compliments as well. For
example, three mentions of the successes or advantages of enrolling in financial incentives were

found in focus group discussions. Some landowners discussed the successes they have had when
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using cost-share programs to offset the cost of their management practices. For example, one
landowner stated,
But I got cost-share on some longleaf a couple of years ago and that worked out very
well.
Other landowners discussed the advantages of using cost-share. Landowners highlighted the
ability of these incentive programs to minimize the financial burden of managing their land
saying,
There's where the cost-share program is available to help alleviate that problem.
For us too, clearing fire breaks, thinning the forest, enhancing wildlife habitat. And it
takes a lot of time and money to do all of that, you know. Especially the time it's really
really nice to know that there are cost-share programs out there that can help at least with
some of it. But just the time.
While there are fewer examples of landowners acknowledging the benefits of cost-share projects
than their discussions of the deficits, these discussions are a reminder of why landowners value
cost-share programs— lifting the financial burden for management activities they either would not
be able to implement without financial assistance or would not consider implementing without
the additional monetary incentive. Despite many concerns with these programs, some
landowners encourage others to be more understanding or realistic with local assistance
providers saying,
I think the people providing the programs do an excellent job considering especially the
time limitations they have and such, you know. And I could see how a person might
answer that, you know. Well, I just bought this property, and I want this and this and this
and this, and they're telling me it's going to be 3 weeks before I get this plan. And you
know, but it's like, be real.
I've seen people that when you know when the tree planter was done they were just mad

as fire, because they thought they were getting like the landscape trees that you got at
Lowe's that are 5 or 6 feet tall, you know. They thought that they were getting that done
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for a hundred dollars an acre. Why would that happen if it's $20 a tree? But you, it,

people's expectations versus reality is sometimes a little tough to navigate, yeah.
Many participants expressed the desire to participate in a program in the future. For
example, stemming from a discussion on signing up for EQIP and CSP, one landowner said,

Okay, I need to walk next door [to the NRCS office] before I leave.

This comment shows that the landowner was motivated by the discussion on the various
enhancements and payments received from EQIP which led to their desire to learn more from
NRCS immediately following the focus group.

Similarly, landowners discussed the benefits of technical assistance for managing their
land via 13 conversations rooted in these benefits. Whether for the expertise provided by TSPs,
the ability to carry out actions that landowners cannot, or the TSPs’ physical assistance on their
land, landowners recognized the necessity of technical assistance. Starting with technical
assistance provided by forest managers and timber companies, landowners cited the forest
managers’ ability to leverage cheaper prices for chemicals or controlled burns, their expertise on
the market, and timber companies’ participation in forest certification.

Yeah, they know what's out there, and I feel like they charged me a reasonable price and
when we go to spray or burn then the coin turns my way. In other words, the burner, for
instance, will give them a better price than he will give me. So it’s in the final analysis to
me. [ wouldn't think about trying to do this on my own. Because I can't get like I say, I
can't get the selling price that he can get, and I can't get the purchasing price that he can
get either. Cause he's talking, you know. He goes to him, and he talks about well I need to
burn 5,000 acres this year. You know, he's gonna get a different price than somebody
who's needing to burn 50...Yeah, it's a cooperative thing. And I'm happy with it. It works
good. Yeah, I have to pay him but I also feel like he knows the market better than I do.

I mean there's something to think about that it is advantageous for landowners, or if it
ever comes around to where these mills are living on nothing but certified wood, and the
process of getting your land certified is a fairly expensive process. And we're doing it
through IP, and we're there. We're doing it for nothing to the landowner. And of course,
there is a little bit of incentive to them on problems for International. So if you ever had
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to do it out of your own pocket, it would turn a whole lot of landowners off, and they
wouldn't have, probably, the timber value or close to it to get the certification.

When discussing the value of NCFS county agents, local organizations, and local NRCS and
FSA practitioners, landowners cited positive experiences due to their informative outreach,
ability to translate legal or technical jargon for the landowner, and ability to show the landowner
the potential of their land.
My personal opinion is North Carolina Forest Services is pretty darn good.
Person 6: Yeah. So I think, are the people that we've dealt with EQIP and CSP have been
really quite informed, and if they don't know it, they'll go back and try to wait. I can't
read that kind of writing.
But then working with the North Carolina Forest Service, the SFLRP organization.
Everybody's just been so informative, so willing to share information...so really, really
not only, for me anyway, not only positive interactions, but really energizing and
inspiring interactions.
I knew I had lots of diversity. But our visit a couple of weeks ago. It's just like I'm like a
kid in a candy store. Believe this is better. It is. It's mind-bogglingly amazing.
One landowner summarizes the advantage of employing technical assistance by saying,
That lesson has stayed with me so well, like selling timber and getting burners, and
people stay with what you know. I don't know that business. but the man with American
Forest knows that business. So I sometimes I get a little careless and I'll start to slip off,
and then I realize, stay with what you know.
This landowner’s advice is to allow TSPs to assist because they have expertise and industry
connections that the average landowner does not have, so it is to the landowner’s benefit to “stay
with what you know” and accept assistance.
These conversations point to another significant pattern that emerged from focus groups—

that relationships with TSPs are key. Multiple landowners emphasize the value of cultivating a

relationship with a TSP at their local NRCS, FSA, and NCFS offices who will notify the
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landowner of potential opportunities, walk them through the application and implementation
process, and point them to other helpful resources. For example,

So that's what they're telling me and depending on what technician that you talk to, they
have different interpretations. So I've tried to explore some relationships with the folks in

their state office to make sure that they can tell us something that will be across the
board.

I found also that it kind of pays to cultivate one person in there rather than trying to be
friends with everybody. You know. It's better to get to be friends with Nellie Jones or
John Smith. Kind of on a first-name basis. But that's true everywhere. Business, you
know if you can. That way. It always helps. You know. I'm gonna call somebody. If I've
got some money to give way first, I'm gonna call up old Henry Smith that I know. So I
think that is, has been a good experience, particularly for me to to try to reach out to at
least one person in that office, and it doesn't have to be the boss just somebody
explaining, outgoing.

But I tried to make sure to nurture a relationship with a person there, and specifically, I've
gotten to know the burn boss for the Forest Service and developing those face-to-face
relationships are really important. It takes a lot of effort and time and driving down here
when I might not otherwise. But you need those face-to-face relationships to really make
people think of you like you were just referencing.
And that's one of those you just have to talk to the people and find out what's available. I
think that's the biggest thing I’ve drawn out of it. If I'm interested, I just walk into the
office and ask or sit down on the keyboard. But a lot of times it's more fun just to walk
into the office.

These conversations reveal that the landowners who have been able to nurture a productive

relationship with local support have a positive outlook on their experiences with TSPs and

conservation agencies.

Landowners desire assistance
Landowners explicitly identified resources related to the cost-share program discussions
that they feel would resolve many of their frustrations regarding navigating these programs for

land management. One landowner asked for a government assistance program finder tool that
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would allow the landowner to list their specific characteristics; perhaps such as their location,
current management activities, management goals, etc; and the tool would list the programs that
the landowner is eligible for and the steps for enrollment.

I surely wish there was. You're young, so maybe you could implement some kind of a
government assistance program finder tool through the government that you could enter a
bunch of parameters. And it would say, these are the various programs in your county
that you may be eligible for. And these are the paths that you need to take to get more
information.

Similarly, landowners asked for a cheat sheet for each program that clearly defines which
organization and TSP to contact and the various rules of the program in an easy-to-understand
manner.

To have a good cheat sheet is a good resource to point you to the right person. Of course,
understanding all the rules is another thing. Oh, you need 10 acres to get present use
value. Okay? And 20 if it's timberland. And of course, I was freaking out when I bought
my 29 acres, because at 14 in crop, 15 timber, and I'm hearing, oh, you gotta have a
timber management plan. And then finally a tax assessor said, well, no, that you're 14
acres of field piggyback— The timber will piggyback onto that. I won't need a timber
management plan. But yeah, a good cheat sheet.

Researcher: So something on the rules, programs—

Person 11: I agree, yeah

Additionally, landowners asked for clarity from the organizations to aid in the landowners’
understanding of the programs, their rules, and their application processes. This landowner asked
for a tool that shows where each tree farm parcel is and walks the landowner through the

application process of becoming certified or using financial incentives to conserve the forest.

I would have thought there would have been something from the Forest Service that
shows where the tree farms are if they're entered or not. You know and do you want to

apply?
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Landowners also requested more technical assistance opportunities to aid in their management
planning. One landowner asks for a TSP who can act as a “crusader” to lead the landowners
through the application processes and ensure each step continues efficiently.

Yeah, another thing we hear a lot about is talking about these programs are so
cumbersome that you almost need a crusader on your side to help you walk you through
the process. You know. Most of these landowners may do it, you know, once or twice in
their lifetime, but they don't know all the ins and outs. But if you had an advocate for you
to represent you with the paperwork, to make sure it doesn't sit on somebody's desk for 6
months.

Additionally, landowners requested more opportunities to engage with their peers, similar
to the engagement they enjoyed during the focus groups. Namely, landowners felt motivated by
their discussions with one another during the focus groups saying the discussions have been

educational. For example, three landowners said,

I'm thinking that groups like this getting together and talking sounds like they could be
helpful.

I mean the stuff I've learned today. This is just great.

This has been very educational.

Additionally, landowners recalled landowner association-type meetings that allowed for
peer-to-peer discussions and were an opportunity to hear from experts about relevant topics,
including financial incentive programs.

Person 8: Several years ago, there was a practice of having landowner meetings for lack
of a better word in the county agent's office about 4 times a year, and they were very
informative. They would get somebody from higher up the chain with NRCS or FSA. To
come talk to landowners.

Person 3: That would be great! I would love that.

Person 8: But they stopped doing that

Person 2: Because COVID

Person 8: or the North Carolina Fire [Forest] Service, but it just kind of died on the vine.
But those were very informative, because they always brought a decision-maker to
conduct a meeting, and they just kind of went,
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Person 7: I think. Yeah, yeah, I think they died of Covid.
Person 8: Okay yeah they stopped around the COVID time.

Person 7: I think there's attempts to bring a lot of that back, but not necessarily through
the Farm Services Agency or NRCS, but different organizations trying to put it together.
Tree Farms is one. It has regional meetings. ForestHer has regional meetings.

Person 1: Northampton County has one over in Northampton all the time. Yeah.

Person 7: So there. There's been efforts to form multiple, say, 3 or 4 county-sized
Forestry Clubs. Sometimes it works. Sometimes it doesn't usually depends on how good
the County Forest Service Rangers.

Person 8: Yeah, about promoting it

Person 7: Yeah promoting it and organizing.

This discussion highlights that events like landowner associations and forestry clubs are a direct
desire of landowners and a deficit they feel since their absence following the COVID-19
pandemic in 2020. They also mention that they feel that the meetings that are available are not
promoted or organized effectively in order to inform landowners of their existence or meet their
voiced needs.

The desire to have more opportunities to learn from their peers is tangible following
multiple examples of landowners offering their lessons learned and providing advice to other
landowners during focus group discussions.

I think it'll, you mentioned it earlier, is the Inflation Reduction Act.

Person 2: They've given out a lot of money.

Person 5: That's why you need to do it this year, because that farm bill is every 5 years,
Person 7: and it's going to go away.

Person 5: Exactly. You need to do it now.

Person 8 to Person 5: Before I leave, I want to thank you because you said something
today that made my meeting worthwhile when you said, you know, go into all these
programs and talking to people. And they say, well, we can't do that. Say, well, why can't
we do that? Or let's ask your boss man why I can't get an extension. But you made my
meeting today worth coming. I had never thought about that before. But if the clerk in the
office says, Well, you missed the deadline, then, I say, well, why don't we ask for an
extension or a waiver, or call your boss in Raleigh and explain the circumstances? Well, I
never thought about doing that.
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In these conversations, landowners are directly offering advice and gratitude in return for helpful
hints related to cost-share programming and land management. These types of conversations
demonstrate how rewarding creating a space for landowners to learn from one another can be.
This is seen with the new opportunities that landowners brought to light for other landowners to
take part in. For example,

One of those cost-share things that is available that a lot of folks aren't aware of is, it's a
U.S. government one called the Stevens Act, Stevens Amendment, or something like that,
that basically, if you're within, I think it's either 3 miles or it's 10 miles of a military or
National Forest, National Park. They will pay for your burning. So you know you got to
find a contractor to burn it for you and that sort of thing.

There are cost-share programs out there. That a lot of folks aren't aware that some of the
national organizations, like Ducks Unlimited and Quail Unlimited and various others like
Wild Turkey Federation do something knowledgeable in and have some monies available
that come through them. To encourage people to manage for whatever species.

The Southern Pine Beetle prevention program would have pre-commercially been that for
you. Well, check out, you know, 3, 4, 5 feet tall. We used to use a drone chopper.

Person 1: I didn't know. I mean, I knew that that was available now, but I didn't know it
was available at that time, or nobody presented it to me that that would be an option.

Another example of landowners helping landowners is prescribed burn associations (PBAs). In

this example, one landowner explains why PBAs are advantageous for those interested in

controlled burning.
The Prescribed Burn Association that you say you're with and [Person 7], he just needs to
do his burn under a burn boss. It's a great resource. His consulting business focused on
burning 20-30 years ago, and such and it was rare, and all of that. And then, when we
started burning our own property. It was sometimes hard to find people that could help
us, because I'm no help. Just I have yeah bad knees and stuff like that. But the Burn
Association, it gives you an instant handful of a half dozen people who could have burn
experience, and enjoy doing that and see the benefits of it for everybody.

This PBA discussion grew into other landowners' curiosity about what local PBA they might be

able to participate in to seek out these benefits themselves.
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In these focus groups, landowners outlined multiple solutions to the problems they
encountered. Clear, informative, and easy-to-use tools (i.e. online or paper copies) that make
awareness, understanding, and enrollment in financial incentives or management programs
accessible, were highly desired by landowners. Landowners also desired TSPs whose focus is
helping a landowner navigate these programs and ensuring the applications are completed and
reviewed efficiently. This would include translating the rules of the programs and outlining the
unspoken or unclear accommodations or priorities landowners find frustrating. Further,
landowners asked for more opportunities, similar to the focus groups, to meet with fellow local
landowners and TSPs to learn from their peers and stay up-to-date with happenings. Landowners
asked for the resurgence of local landowner association-type meetings in which
landowner-landowner relationships and landowner-TSP relationships can grow and relevant

opportunities and helpful resources can be shared.

Summary of findings

Participants of the focus groups revealed their perceived impediments when working with
financial incentive programs and managing their land within the inner coastal plain of North
Carolina. Discussions also revealed potential solutions to many of these problems from the
landowners’ perspectives. Some solutions were explicitly stated as desired resolutions while
others were less explicit or alluded to via landowners discussions. Table 3.3 summarizes these

identified problems and their corresponding desired solutions offered by landowners.



Table 3.3: Identified problems and solutions of landowners regarding land management and financial

incentive programs.

Problem Identified

Beaver management
Land fragmentation
(ownership & acreage)

Market instability

Too busy to manage
programs

Not enough "time and
money"

Difficulty staying organized
Daily landowner challenges
(e.g. invasive species mgmt)
Not aware of available

programs

Not proficient in various
program rules

Not confident in ability to
navigate programs

Difficulty finding program to
meet their needs

Quality programs terminated
Changing, inexplicit program

priorities

Challenging application
process

Unrealistic required timelines

Flood-specific

Industry Concerns
Industry Concerns

Landowner
Constraints

Landowner
Constraints

Landowner
Constraints

Landowner
Constraints

Familiarity with
Programs

Familiarity with
Programs

Familiarity with
Programs

Difficulty Enrolling
Difficulty Enrolling

Difficulty Enrolling

Difficulty Enrolling

Difficulties within
Programs

Solution Identified
-Beaver Relievers
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-Incentive to keep land for more than its

financial worth

-Incentive to keep land for more than its

financial worth

-Clear & direct cost-share resource
-Landowner engagement
-Landowner-TSP relationships

-Clear & direct cost-share resource

-Clear & direct cost-share resource
-Landowner engagement
-Landowner-TSP relationships
-Landowner engagement
-Landowner-TSP relationships
-Clear & direct cost-share resource
-Landowner engagement
-Landowner-TSP relationships
-Clear & direct cost-share resource
-Landowner engagement
-Landowner-TSP relationships
-Clear & direct cost-share resource
-Landowner engagement
-Landowner-TSP relationships
-Clear & direct cost-share resource
-Landowner engagement
-Landowner-TSP relationships
-Improved business model

-Clear & direct cost-share resource
-Landowner engagement
-Landowner-TSP relationships
-Clear & direct cost-share resource
-Landowner engagement
-Landowner-TSP relationships
-Clear & direct cost-share resource
-Landowner engagement
-Landowner-TSP relationships




Table 3.3 (continued).

Problem Identified

Unspoken accommodations

Long awaiting for renewal

Complex rules

Burdensome to manage

Unrealistic expectations

Various organization
frustrations

Unable to find helpful TSPs
Uninformed, inexperienced,
unmotivated TSPs

Organizational turnover

Poorly organized program
roll-outs

(0£:1{-Ts [o]3%

Difficulties within
Programs

Difficulties within
Programs

Difficulties within
Programs

Difficulties within
Programs

Difficulties within
Programs

Technical
Assistance

Technical
Assistance

Technical
Assistance
Technical
Assistance
Technical
Assistance

Solution Identified

-Clear & direct cost-share resource
-Landowner engagement
-Landowner-TSP relationships
-Landowner engagement
-Landowner-TSP relationships
-Clear & direct cost-share resource
-Landowner engagement
-Landowner-TSP relationships
-Clear & direct cost-share resource
-Landowner engagement
-Landowner-TSP relationships
-Clear & direct cost-share resource
-Landowner engagement
-Landowner-TSP relationships
-Clear & direct cost-share resource
-Landowner-TSP relationships
-Increase TSP pay

-Landowner engagement
-Landowner-TSP relationships

-Increase TSP pay
-Increase TSP pay

-Increase TSP pay
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DISCUSSION

Analysis and interpretation

The results of this study provide insight or potential answers to the questions posed by
the defined goals of the focus groups (Table 2.1): if nature-based solutions are applicable, what
nature-based solutions are applicable, what needs to be improved for implementation, and how
these solutions can be implemented. Insights into the revelations for each of the four selective

themes are found below.

Current position of landowners

The three categories found related to the current position of landowners were (1) land-use
type, (2) landowner values, and (3) flood discussion. Understanding the land-use type of focus
group participants reveals the applicability of NBS due to the type of forest, crop, water body, or
infrastructure on their land. The landowner values category describes the stated or revealed
values of participating landowners to better understand whether NBS make sense for their land
and may reveal what nature-based solutions best suit their values, goals, and circumstances. Last,
the flood discussion code is a compelling finding from focus groups that reveals the level of
concern landowners have regarding flooding on their land. An organic admission of concern or
interest in flood management supports if NBS are applicable to a landowner, but also supports
the value of the FloodWise program as a tool to improve the stopping and storage of water on
private land by a landowner. With flooding highlighted as a concern, high percentages of
forested and farmed land use, and conservation and family values evident, the first conceptual
area of questioning for focus groups can be answered as, yes NBS are applicable. Landowners

can benefit from introducing one or more NBS to address their water management concerns. The
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second conceptual question on what NBS are applicable varies for each landowner. However,
with 100% of study participants owning forestland, 45% owning cropland, and 9% owning
pastureland, one can expect the agricultural NBS (NBS 1-5) to be most applicable to these
landowners. However, landowners who stated they have streams, wetlands, and other water
bodies may choose to implement NBS 6-8, before considering NBS 1-5. NBS 9-10 may be most
applicable to landowners with extreme flood concerns, which were not represented in these focus
groups. Understanding typical landscapes, land use, and landowner preferences and concerns can

assist in identifying the most appropriate NBS.

Organization and program directory

This theme is a directory of all of the organizations and programs that were mentioned by
landowners during focus groups. This theme addresses the objective of determining the
government and nongovernment policy opportunities and constraints that may affect
implementation by revealing the programs and organizations that landowners engage with, which
ones are most commonly engaged with, and the landowners’ overall opinion of these institutions.
These results provide insight into what programs spur discourse and what can be improved to
encourage increased satisfaction and participation, addressing NBS application 3 of the
conceptual framework.

For the 18 organizations and entities mentioned by participants, the results were mostly
positive or indifferent with the NCFS and NRCS spurring the most discourse. Positive responses
surrounded the helpfulness of the offices and content with successful experiences. Discourse
focused on the understaffed and overwhelmed nature of these organizations which caused some

landowners to feel inadequately supported by these organizations. Perhaps, improving staffing
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and responsibilities within these organizations can improve these sentiments. However, for the 5
financial incentive programs mentioned, the results were mostly negative with CSP and EQIP
spurring the most dissatisfaction. Areas of improvement largely centered around the confusing
and complex character of these programs as well as the unrealistic or unclear timelines and
standards. Positive discussions centered on the ability of programs to alleviate landowners’
financial hindrances in implementing management goals, providing empirical evidence of these

landowners’ desire to participate in programs in order to achieve their goals.

Challenges of financial incentive programs

The participants’ land management industry concerns of land fragmentation and failing
markets reveal key insights into what perceived constraints landowners experience that are due
to the general economy and business environment. This provides valuable information to
multiple pieces of the conceptual framework of this study. For each landowner, their land
management concerns reveal if and what NBS are applicable to their circumstances and display
areas of concern that FloodWise can address to increase participation. For example, using
FloodWise as an incentive to keep land to reduce fragmentation is a potential additional benefit
of increasing resiliency and leveraging cost-share programs. Similarly, the multiple landowner
constraints and management concerns discussed by participants are a pertinent reminder of the
daily tasks landowners endure in addition to their personal and professional lives. When aiming
to analyze landowner perceptions of cost-share payment programs and potential implementation
of FloodWise nature-based solutions, it is important to remember that landowners may face

obstacles at the larger forest and agriculture industry or daily management level that impede
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them from desiring further assistance or from carrying through with cost-share program
application and implementation.

This context reveals a landowner’s current position and can point to what nature-based
solutions may apply to their land or create synergy with current concerns to produce a better
outcome. Additionally, the lack of familiarity with financial incentive programs that participants
demonstrated reveals insight into areas of improvement for FloodWise implementation and
cost-share programs (i.e. increase landowner familiarity) as well as potential solutions for
increased participation such as increased online presence, additional workshops, or improved
landowner engagement by TSPs.

Direct reports of challenges with program enrollment were a large driver of conversations
for study participants. Frustrations with finding programs, rejection, unclear priorities, and filling
out applications created a commonality among landowners regarding the difficult enrollment
process of cost-share programs. While not all financial incentive programs’ enrollment
procedures are equal, this outlined a clear area of improvement for increased satisfaction and
participation in financial incentive programs. Additionally, the difficulties within programs
category provided further direct examples of potential barriers to accessible financial incentive
programs for all landowners. Last, lack of technical support, perhaps stemming from turnover
and program roll-out mishaps, is an additional area of improvement for these programs that was
uncovered by the focus groups. Discussions reveal that landowners are aware of some of the
complexities within the natural resource and political space that influence local interactions in
the cost-share space. Improvements at the development and deployment stage of programs and
improvements at the employment recruitment stage provide potential solutions for higher

program participation.
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Benefits of financial incentive programs

The perceived benefits and suggestions by study participants provide answers to what is
working for financial incentive programs, nature-based solutions, and land management and how
to improve on what is not working. For example, conversations on the benefits of financial
incentive programs reveal that the landowners who have been able to nourish a productive
relationship with local support have a positive outlook on their experiences with TSPs. These
relationships point to a potential component of how to improve landowner perceptions of these
programs by nurturing landowner-TSP relationships. Participants also provided requests for
online tools or cheat sheets that provide clear and direct guidance. This shows an obvious gap in
resources available to landowners that would ease dissatisfaction and increase participation.
Participants also displayed a sense of motivation due to the advice and lessons learned from one
another during focus group discussions. These participants requested more opportunities to
engage with local peers, similar to what they enjoyed during focus groups, providing another

answer on how to improve landowner perceptions.

Solutions

As outlined by Table 3.3, the problems identified by focus groups fell within seven
categories, (1) flood-specific, (2) industry concerns, (3) landowner constraints, (4) familiarity
with programs, (5) difficulty enrolling, (6) difficulties with programs, and (7) technical
assistance. Solutions spanned across various categories, often resolving multiple issues.

Descriptions for these solutions are as follows:
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Beaver Relievers - Reference made by a landowner as a solution for flooding caused by
beaver dams. Beaver relievers (also known as beaver deceivers) refer to a device that
consistently drains water above a certain level, prohibiting beavers from creating ponds
with dam construction (“Beaver Damage Prevention” [date unknown]).

Incentive to keep land for more than its financial worth - This solution is an ideal that
already exists for some landowners. However, landowners call for recognition from other
landowners of the many benefits of forested and farmed land beyond its appraised value.
This can include environmental benefits; additional financial benefits via leases,
profitable products, agritourism, etc; aesthetic and personal value; and more. This
solution seeks increased incentivization and awareness of these additional benefits for
other landowners.

Clear & direct cost-share resource - This desire of landowners is a resource that lists all
available cost-share and financial incentive programs, the prerequisites and requirements
of the programs, how to enroll in the program, and who to contact with questions in
easy-to-understand terms. This resource could be an online tool for finding applicable
programs and navigating programs or a physical factsheet or booklet updated each fiscal
year.

Landowner engagement - This solution is the increased opportunity for landowners to
meet to share wisdom and learn from each other, organized and implemented by local
organizations such as N.C. Cooperative Extension. This is also an opportunity for TSPs
to answer questions from landowners, gauge community needs, and build relationships

with landowners.
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Landowner-TSP relationships - Landowners expressed more positive results working
with organizations when they had productive relationships with TSPs. This solution
offers opportunities for landowners to engage and cultivate relationships with local TSPs
to reach out to with questions. This could also encompass the landowners’ request for a
TSP whose sole job is to guide landowners through program applications and
management. This also allows TSPs to learn from local landowners and reach out to
landowners with important information or updates.
Improved business model - This offered solution was in reference to failed carbon
programs for forest owners. While details of how to improve the business model of
carbon programs were not offered, landowners called for a more sustainable model. This
is an insightful solution in that landowners desire quality programs but recognize that not
all of them have sustainable lifespans and can be improved upon.
Increase TSP pay - This solution calls for increased pay for local technical support
providers in organizations such as the N.C. Forest Service due to their highly valued jobs
and intense responsibilities.
Descriptions for the relationships between each problem and solution are as follows:
1) Flood-Specific
Specifically related to flooding, one problem emerged that is not currently addressed by
FloodWise nature-based solutions. Landowners discussed the issue of beaver management on
their land with the difficulty involved in the requirement to find agreement with adjoining
landowners of the affected body of water and in the management of beavers which are
notoriously resilient when it comes to rebuilding dams. One landowner provided the beaver

reliever method as a solution for permanently prohibiting beaver dams from pooling water and
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disrupting water flow. Further, to apply this solution to the FloodWise project, the stream
restoration solution (NBS 8) could include an additional consideration for landowners to scan
their land for beaver dams to consider for relief and implement tools such as the beaver reliever.
2) Industry Concerns

Two problems, land fragmentation and market instability, were identified by landowners
as land management industry concerns. Landowners offered the solution to incentivize land so
that landowners might wish to keep their land for benefits beyond the land’s financial worth.
This is a clear solution to avoid the land’s fragmentation of ownership and acreage if the
incentive to keep their land is higher than the financial incentive to sell the land. This solution
also includes new markets such as carbon sequestration or cap-and-trades as additional financial
benefits that may relieve the uncertainty landowners feel with unstable agricultural and timber
markets. While creating new incentives for keeping the land is a component of this solution,
perhaps more importantly, this solution calls for increased awareness of the additional benefits of
one’s land. TSPs can aid in this solution by educating landowners on the topic.
3) Landowner Constraints

Focus group participants identified four constraints; (1) being too busy to manage
programs, (2) not having enough “time and money”, (3) difficulty of staying organized, and (4)
daily landowner challenges. The depiction of being too busy to manage programs and not having
enough “time and money” demonstrates that landowners feel they have other priorities and
responsibilities, such as families and jobs, that are more important than navigating cost-share
programs. They also feel they do not have the time to apply the programs on their land or the
money to implement management practices upfront. Focus group participants suggest these two

problems can be resolved by using: (1) a clear and direct cost-share navigation resource to
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streamline the process of finding a program, applying to it, and implementing the practices; (2)
participating in landowner engagement opportunities to learn from one another as obstacles
present themselves; and (3) building landowner-TSP relationships to find assistance and
resources when needed. Additionally, focus group participants cited having difficulty staying
organized with the paperwork and information needed to participate in cost-share programs. The
clear cost-share navigation resource can minimize the paperwork landowners have for each
additional program, by having all of the necessary information in one place. Last, focus group
participants cited multiple daily landowner challenges such as invasive species management and
defining property boundaries. Creating spaces for landowners to learn from each other and local
TSPs via landowner engagement and landowner-TSP relationship building may reveal additional
solutions landowners were not aware of and ease the burden of finding solutions independently.
4) Familiarity with Programs

Not aware of available programs, not proficient in various program rules, and not
confident in their ability to navigate programs were all aspects of the problem identified related
to the landowners’ lack of familiarity with programs. Most focus group participants considered
themselves to be unfamiliar with cost-share programs, whether that meant being completely
unaware of the programs that are available, lacking proficiency in understanding the rules of the
programs, or lacking confidence in their ability to implement the programs. No matter how
familiar a landowner may consider themselves, the three solutions of a cost-share navigation
resource, landowner engagement opportunities, and increased landowner-TSP relationships can
help landowners increase their familiarity with financial incentive programs.

5) Difficulty Enrolling
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Four problems revolving around the difficulty of enrolling in cost-share programs
included the difficulty in finding programs to meet their needs, quality programs being
terminated, changing and inexplicit program priorities, and challenging application processes.
All of the problems except the termination of quality programs problem can be alleviated with
the three solutions of the cost-share navigation resource, landowner engagement opportunities,
and increased landowner-TSP relationships. These solutions can relieve difficulties in finding
programs, understanding confusing program priorities, and burdening application processes by
providing direct and easy-to-understand steps for finding and applying to programs and
understanding their various priorities and enhancements as well as creating a support group of
peers and TSPs who can provide further assistance as difficulties arise. The termination of
quality programs problem cannot easily be resolved from an outreach or landowner perspective
but rather with an improved business model which was suggested by landowners.

6) Difficulties within Programs

The descriptions of unrealistic timelines, unspoken accommodations, long wait times for
renewal, complex rules, burdensome to manage, and unrealistic expectations were problems
identified by landowners regarding difficulties once enrolled and implementing a cost-share
program. All seven of these problems can be reduced with the landowner engagement and
landowner-TSP relationship solutions. These two solutions allow the landowners to learn from
knowledgeable peers and administrative experts to streamline timelines, talk through confusing
rules and accommodations, set expectations, and lift the burden some landowners feel while
navigating programs by creating a support network. All of these problems, except the long wait
for renewal, can also be addressed with the clear and direct cost-share navigation resource. This

tool would essentially alleviate confusion by outlining the time restraints, accommodations, and
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rules in an easy-to-understand manner, thus reducing the burden felt by landowners and
managing expectations.
7) Technical Assistance

Various organization relations; inability to find helpful TSPs; uninformed, inexperienced,
unmotivated TSPs; organizational turnover; and poorly organized program roll-outs all
summarize the frustrations landowners expressed regarding their experiences with technical
service or assistance providers. Landowners summarized dissatisfaction with multiple
organizations such as the NRCS and NCFS on topics such as overwhelmed offices with no time
to help landowners, vacant positions, and confusing regulations. While each organization and its
problems are different, the solutions of the cost-share navigation tool and opportunities for
landowner-TSP relationships can clearly define each step for implementation for landowners
when organizations do not have the capacity to help and alleviate frustrations landowners have of
TSPs by building productive, reciprocal relationships. Similarly, landowners struggling to find
helpful TSPs may find help through peers and opportunities to meet TSPs at engagement events.
At the root of the problems, landowners suggest that increasing TSP pay can improve
competency, turnover, and poorly organized program roll-outs to encourage motivated, fruitful,

and long-lasting TSPs.

Summary

In conclusion, using the grounded theory lite methodology to analyze landowners'
perceptions of using financial incentive programs to implement land management practices
revealed compelling patterns and insights into ways conservation programs can be improved to

increase landowner participation. This study identified four themes; the current position of



88

landowners, organization and program directory, challenges of financial incentive programs, and
benefits of financial incentive programs.

The current position of landowners revealed that 100% of study participants own
forestland, 54% own crop or pasture land, and at least 18% manage their land as a homesite
(Figure 3.1). Landowner values were found to be primarily conservation and family-oriented
with wildlife habitat, recreation, sustainability, and financial productivity noted as management
goals, and flooding highlighted as a concern. Discussions with study participants mentioned 18
organizations, 5 of which had negative connotations (e.g. NCFS, NRCS, FSA, USDA, NCX), 14
had positive connotations, and 15 had neutral connotations (Table 3.1). Mentions regarding the 5
discussed programs were more negative than positive with discussions being 43% negative, 35%
neutral, and 22% positive (Table 3.2).

Reflecting these metrics, conversations with landowners were largely centered around the
challenges of financial incentives with problems (Table 3.3) within the industry concerns,
landowner constraints, lack of familiarity with programs, difficulty enrolling in programs,
difficulties implementing and managing programs, and discouraging technical assistance
categories. These challenges discussed by landowners align with some of the challenges
reflected in the literature. The benefits of financial incentive programs were also discussed with
examples of the successes of programs mentioned and recognition of the value of these programs
as opportunities to alleviate financial challenges for managing land for conservation. Patterns of
motivation were an outcome of the focus groups with multiple landowners motivated to learn
more about programs following discussions and advice from fellow participants, and requests for
more opportunities to gather with fellow landowners seen in response. Landowners also offered

direct solutions (Table 3.3) for many problems disclosed by participants such as a clear and



89

direct cost-share navigation tool, opportunities to build landowner-landowner and
landowner-TSP relationships, education on the additional incentives for keeping land, increased
TSP pay, and other fruitful examples.

Together, these findings inform the conceptual questions of whether nature-based
solutions are applicable, what nature-based solutions are most applicable, what needs to be
improved for implementation, and how these improvements can be executed, which inform the
illustration of pathways of how FloodWise might be improved for greater farm and forest
landowners participation in NC. These findings also revealed opportunities for outreach and
extension assistance to sustain potential solutions as well as additional potential for farm and
forest landowners to mitigate flooding and increase disaster resilience with flood concern and
NBS applicability evident within focus groups. The findings also, in combination with a review
of literature, inform the government and nongovernment political constraints that may affect

implementation.

Limitations

This study was limited to two focus groups comprised of landowners largely located in
the counties surrounding Wayne and Halifax counties. The study was purposefully limited to
landowners within the NC inner coastal plain to align with prior FloodWise research’s spatial
scope. However, future studies could be expanded to include more landowners within the inner
coastal plain, outer coastal plain, and NC as a whole to gain deeper insight from a larger study
pool. Demographics were not collected as part of this study, but future expanded research could

ensure findings are most representative of the population of the entire state of North Carolina.
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RECOMMENDATIONS

The literature reflects a lack of representative participation of landowners in conservation
incentive programs, despite many programs being fully enrolled. Researchers attribute low
representative enrollment to ever-changing political climates, a lack of awareness, difficulty
enrolling, complexity of the system, distrust in government, ownership preferences, and risk
aversion (Watson et al. 2013, Brooks 1985, Chizmar et al. 2021, Sun et al. 2009, Kreye et al.
2018, Reimer and Prokopy 2013). The results of this study are supported by this literature, with
key challenges found within a lack of familiarity, difficulty enrolling, difficulties within
programs due to their complex nature, and distrust in TSPs and government. Literature also
suggests that while, historically, environmental gains are seen by conservation programs, the
programs often fall short of their intended goal (Claassen et al. 2008). Programs like FloodWise
in which nature-based solutions (NBS) for the stopping and storage of excess water on one’s land
are encouraged to be implemented with pre-existing federal and state cost-share programs to
offset the cost of implementation, are likely to experience a similar trend in participation without
improvements to landowner perceptions.

Results from focus groups conducted with 11 landowners of the NC inner coastal plain
provide clear areas of improvement and potential components of solutions to increase landowner
participation in financial incentive and land management programs. These point to
recommendations for FloodWise NBS enhancement and applicability, recommendations for
outreach and extension resource creation and technical support, as well as evaluation of related

policies and programs.
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FloodWise Enhancement

The goal of FloodWise is to outline NBS for flood resiliency that rural landowners in
North Carolina can implement using conservation payments to offset the cost of implementation
to landowners. Prior research identified 10 NBS for the NC coastal plain (Table 1.1). These
include cover crops and no-till, hardpan breakup, forests and tree planting (for bottomland
hardwood and pine species), agroforestry for agricultural methods, wetland restoration and
natural stream channel restoration for wetland and stream methods, and lastly, water farming and
land drainage features for structural methods (Hovis et al. 2021). A prior qualitative FloodWise
study revealed that flooding is a significant concern for landowners with 55% of survey
respondents concerned about future flooding on their properties, 64% worried that future
flooding will harm their crop, tree, or livestock yields, and 68% concerned that flooding may
harm their local water quality (Hovis et al. 2023).

In this study, to avoid overlap with previous FloodWise research, interview questions for
focus groups did not explicitly address flooding. However, flood-related discussions organically
arose during focus groups which is a compelling result that supports the genuine concern
landowners hold regarding flood resiliency on their land. In these focus groups, three instances
of flood-related discussions occurred without probing from the researcher. Two were casual
remarks regarding the expected hurricane and the landowner’s water control efforts. The third
discussion was regarding flooding due to beaver dams. This flood management consideration of
beaver management is not currently considered within one of the 10 FloodWise nature-based
solutions. Perhaps, the stream restoration solution (NBS 8) could include an additional

consideration to scan their land for beaver dams to consider for relief. As one landowner
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suggests, methods and tools like beaver relievers can be implemented to solve the problem of
beaver management.

Landowners also specifically asked for a clear and direct cost-share navigation resource
or tool that provides directions for each step of enrolling and implementing a program. Applying
landowner suggestions to the FloodWise project, a clear and direct NBS navigation resource
could improve landowner participation. Thus, I developed a detailed draft NBS Management
Roadmap (Appendix D) that can be used as a document or adapted for a publication to outline
the landowner operations and the administrative steps required to perform each of the FloodWise
practices. This could be adjusted further according to the study participants’ perceptions. This
Roadmap aims to help a landowner determine which NBS are best for their land and outline the
planning, implementation, and monitoring steps required for each solution. The Roadmap also
incorporates a broad NBS decision tree (Figure 4.1) to help landowners determine which NBS
are most appropriate for their land. This provides a planning and discussion tool that spans all of

the identified FloodWise possibilities.
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Figure 4.1: Decision tree for determining applicable nature-based solutions.
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Once a landowner has determined which NBS they are interested in, they can use the
Roadmap to view the detailed management steps and accompanying capital budgeting results to
determine if the solution can work for them as well as what equipment, supplies, technical
assistance, permits, and investments are required. For example, the Roadmap’s management
steps for NBS 1 to implement cover cropping and no-till practice are shown below. The
remaining NBS Management Roadmap steps can be found in Appendix D.

Cover cropping (NBS 1) is a common agricultural practice where a crop is planted in the

off-season to avoid bare cropland. Cover crops can be a variety of crops including
legumes and non-legumes such as grasses, radishes, clover, etc. No-till is an agricultural
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practice where no tillage, or the up-turn of soil, is used between crops. These practices
can be used in tandem with one another and many other conventional agricultural
practices. These practices reduce erosion, increase soil productivity, increase water
infiltration, and have many other beneficial ecosystem services.

Management steps:

1. Select the cover crop: Select the cover crop that is best suited for your
planned cash crop. Consider your goals and plan accordingly.

a. Key organizations: Work with local N.C. Cooperative Extension,
Farm Service Agency, Natural Resources Conservation Service,
Division of Soil and Water Conservation, etc.

2. Prepare resources: Purchase desired cover crop seeds. Service equipment.
Make fertilizer and pesticide plans if needed (Cover Crop Best
Management Practices 2020).

a. Key organizations: Local Nutrien Ag Solutions, Helena
Agri-Enterprises, Ag warehouses, etc.

3. Soil preparation: Prepare soil if necessary. If using no-till, no tillage or
plowing needed.

4. Planting: Choose planting window according to planting season of cash
crop. Plant soon after harvest of previous crop and 2-3 weeks before rain.
Choose planting technique (drilling, no-drill, broadcast) that is best for
your seed and needs (Conservation Tillage Systems 2020).

Monitor: Monitor for pests, diseases, etc. Respond accordingly.
6. Termination: Best cover crop termination times depend on the following
cash crop and management systems in a farm. Typically terminate at least

2 weeks before the planting date of the following crop. The terminator

type will also depend on the type of cover crop. A glyphosate application

is common (Steps to Success 2021).

9]

Previous FloodWise researchers have conducted potential cost-benefit analyses for cover
cropping with no-till in the NC coastal plain. The costs were estimated for two scenarios:
scenario A, soybeans and winter wheat cover crop and no-till, and scenario B, corn and
cool-season pasture cover crop and no-till (Table 4.1). Revenues were estimated for
soybean, winter wheat, corn, and pasture harvest for 2020 (Table 4.2).

Last, researchers used capital budgeting tools to determine NPVs at a 6% discount rate
for the cropping scenarios (Table 4.3). Due to the yearly revenue from the commodities,
projected NPVs per acre were high, being the highest of any NBS (Hovis et al. 2022).
Cover cropping with no-till can be a profitable management practice for mitigating
flooding on agricultural land without the need for government financial assistance.
However, its potential for the stopping or storing of excess water is less than the more
land-altering practices like water farming, wetland and stream restoration, and land
drainage features.



Table 4.1: Cost inputs for cover crops & no-till scenarios.
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Activity $/Acre
Soybean (SB) and winter wheat (WW) cover crop & no-till scenario A
Establishment $434.97
Seed (SB) $44.00
Fertilizer — Nitrogen (SB) $18.09
Fertilizer — Potash (SB) $22.26
Lime (SB) $16.83
Hauling (SB) $10.40
Machinery (SB) $80.80
Labor (SB) $22.26
Seed (WW) $45.00
Fertilizer — N, Ph, Potash (WW) $56.55
Lime (WW) $11.41
Hauling (WW) $14.00
Machinery (WW) $23.13
Labor (WW) $19.81
Planning $50.00
Periodic Maintenance Treatments $63.18
Herbicide (SB) $31.59
Herbicide (WW) $31.59
Corn (C) and cool-season pasture (P) cover Crop & no-till scenario B
Establishment $518.65
Seed (C) $79.68
Lime (C) $16.83
Fertilizer — Nitrogen (C) $43.40
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Table 4.1 (continued).

Activity $/Acre
Fertilizer — Potash (C) $13.80
Hauling (C) $70.00
Machinery (C) $80.80
Labor (C) $22.26
Scout (C) $12.00
Fertilizer — N, Ph, Potash (P) $11.41
Lime (P) $56.55
Other Soil Amendments (P) $14.00
Seed (P) $23.13
Herbicide (P) $19.81
Machine, Labor, Storage, Inspection $54.98
Periodic Maintenance Treatments $98.97
Herbicide, Equipment, & Labor $32.72
Lime $10.50
Fertilizer - N,P,K $50.28
Drying, Irrigation, & Energy $5.47

Source: Hovis et al. 2022

Table 4.2: Revenues from the cover crop & no-till scenarios, 2020.

Scenario Source of Revenue/acre | Year of Revenue
Income ($/year)

Scenario A: SB/WW | Soybean $338.20 Every year from Year 0 to Year 30
Winter wheat $296.80 Every year from Year 0 to Year 30

Scenario B: C/P Corn $493.95 Every year from Year 0 to Year 30
Pasture/hay $282.76 Every year from Year 0 to Year 30
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Source: Hovis et al. 2022

Table 4.3: Capital budgeting results for cover crops & no-till, 2020 — net present value (NPV), land

expectation value (LEV), annual equivalent income (AEI) — at 6% discount rate.

Scenario NPV ($/acre) LEV ($/acre) AEI ($/acre)
Scenario A: SB/WW [ $2,799 $3,389 $203
Scenario B: C/P $3,569 $4,321 $259

Source: Hovis et al. 2022

This NBS Management Roadmap is generalized to a spatial scope of the NC coastal plain
but can likely be expanded to other regions. Nevertheless, each county or municipality has
varying considerations, organizations, and practices that landowners should be aware of. This
tool can be expanded to include which financial incentive programs can be used for each NBS to
offset the cost for landowners, and perhaps, point to a future cost-share navigation resource

created according to the suggestions of this study’s participants.

Outreach Opportunities

Opportunities for outreach and extension assistance were revealed within landowner
discussions on land management. Specific requests included education opportunities on the value
of land beyond its selling potential, engagement opportunities for peer-to-peer discussions (i.e.
landowner associations or clubs) and landowner-TSP relationship building, and the creation of
the clear cost-share navigation resource. These requests can be fulfilled by many outreach
organizations such as N.C. Cooperative Extension (NCCE), and may require collaboration

between outreach organizations to realize their potential.
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Landowners expressed concerns about the future of their land with decreasing markets
for timber and increasing markets for land a topic of conversation. With the conservation and
family values of landowners evident, many landowners expressed their desire to keep their land
for its diverse worth despite attractive offers from developers. Landowners also desired financial
opportunities outside of timber for their land. Outreach efforts can highlight the many values of
land due to its personal, environmental, recreational, and generational benefits and highlight
additional financial opportunities such as carbon markets and other profitable forest and
agriculture products to larger audiences of landowners. Communications and events can
prioritize demonstrating these values, especially when recognizing the topic as a growing need
within their community.

In focus groups, where the main goal is to create a space for landowners to reveal their
perceptions regarding land management, landowners offered advice and gratitude toward one
another as they learned from their peers. Landowners also offered direct solutions to the
problems they identified and voiced their desires for improvement. These interactions with peers
and opportunities to voice their opinions were motivating to landowners, causing them to request
more space to do so. Some recalled the existence of landowner associations or agriculture and
forestry clubs where these interactions were common, but many landowners were not aware of
available meetings near them. This is an obvious opportunity for local organizations to host these
events and meet the felt needs of their constituents. It also is an opportunity for these
organizations to build rapport with local landowners and create valuable landowner-TSP
relationships that appear to lead to more positive outcomes for both landowners and TSPs
navigating programs. Just as landowners feel satisfaction in voicing their concerns, TSPs can feel

satisfaction in learning from their target community and shaping their efforts accordingly.
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When asked the final question, “What improvements might help you participate in
government programs,” landowners repeatedly asked for a resource like an online tool or cheat
sheet that lists the available programs in their region, the steps for enrolling in a selected
program, the rules and requirements of the program, who to contact for assistance, and how to
troubleshoot common obstacles they may face. This resource would be a large undertaking as
available programs and local TSPs differ per region, each program has a wealth of information
and rules to decode, and further research would be required to determine additional potential
obstacles and accommodations. Additionally, the hurdle of consistently changing government
policy which affects program regulations, funding, and agencies, would require the resource to
be regularly updated. Regardless of the complexities of creating and maintaining this resource,
three direct requests with support from most participants make it clear that this is a gap in
resources beneficial to landowners that outreach organizations can fill.

Also of note, NCCE was not mentioned during the two focus groups. This suggests that
landowners are more likely to reach out to organizations, such as the NC Forest Service, that
administer financial incentive programs. It was expected that NCCE would be mentioned by
study participants due to the recruitment assistance from various county extension agents and the
location of the focus groups within the county extension centers. While other outreach and
engagement organizations were mentioned like ForestHerNC and landowner associations, it is
possible this sample population was too small to catch NCCE as an organization landowners
participate with. It is also possible that due to the researcher’s position within NCCE,
participants thought mentioning extension as a resource to be moot. However, as an outreach
entity within every 100 counties in North Carolina, this demonstrates a potential for growth for

NCCE. Building on the suggestions from this study can increase their visibility to landowners by
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conducting relevant workshops, organizing landowners associations, participating in

landowner-TSP relationship building, and creating a cost-share navigation resource.

Analysis of Policies and Programs

In general, this study demonstrated a central problem of difficult and burdensome
management of conservation programs with an underlying problem of weak technical assistance
and poor organizational support which ultimately stems from inefficient policy. As a result, some
focus group participants demonstrated concerns related to working with the government. For
example, while numerous landowner examples were offered regarding discouraging experiences
with technical assistance and organizational resources, some discerned the shortcomings of
structure and direction provided by top-down policies as the true reason for disappointing
experiences at the local level. Landowners discussed poor program roll-outs and business
models, insufficient pay for TSPs, and overwhelmed TSPs as a symptom of their perceived
political issues. Many programs like FDP, EQIP, and CSP have high levels of enrollment and
usually use all or most of their available funding each year (NC Forest Service 2023). However,
other literature and the results from this study can help identify enhancements that can be
considered to overcome program enrollment obstacles, improve landowner satisfaction, and
broaden representative enrollment from the community.

Landowners made more negative (20 mentions) than positive (10 mentions) comments
about conservation programs (Table 3.2), with the EQIP, CSP, and FDP programs having the
most adverse comments—40%, 40%, and 10% respectively. Difficulties understanding, enrolling
in, and navigating these programs were the main issues discussed. Conversations about the

organizations were more positive (33 mentions) than negative (17 mentions) (Table 3.1), with the
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NCFS, NRCS, and FSA receiving the most positive mentions, 5, 6, and 6 respectively.

Conversely, they are also the three organizations that received the most negative mentions, with
NCFS, NRCS, and FSA each receiving 7, 6, and 2 negative mentions respectively. These
organizations are the administrators for FDP, EQIP, CSP, and CRP.

Frustrations with these administrative organizations centered around understaffed offices,
overwhelmed responsibilities, and unhelpful TSPs for aiding in landowner decisions. It can be
concluded that these frustrations are related to turnover within these organizations. While not
every landowner cited poor experiences with TSPs, these concerns should be addressed. Further
research could be done to determine the drivers of turnover and lack of employment in these
organizations but discussions with landowners point to unattractive pay and administrative
obstacles as potential causes. Additionally, some counties were recognized as having more
positive and productive local TSPs, indicating a potential opportunity for further research on the
implementation differences between NC counties.

In general, landowners called for an increase in TSP pay in these organizations as a
solution to the unproductive and inexperienced TSPs they’ve worked with and for the unstaffed
yet crucial positions needed for maintaining landowner participation in programs. The solution
of increased pay is easier said than done with federal and state budget constraints and prioritizing
competing agency responsibilities. However, competitive pay would increase the attractiveness
of positions to reduce understaffed offices, increase employee satisfaction to encourage
employees to stay in the position longer, and increase employee motivation by reflecting their
pay to their valuable contributions to the community. Improved employee satisfaction,
motivation, and productivity could diminish organizational deficits that affect landowners,

including the disorganized program roll-outs.
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Improvements at the development and deployment stage of programs such as better
training for TSPs on programs, enhanced descriptions for requirements, better clarity about
prioritization and accommodations, and increased accessibility for the landowner, are another
potential for improved public perceptions and, thus, increased participation. Well-paid and
well-informed administrators are essential for seeing these streamlined program creations and
deliveries.

Last, an added obstacle and feeling of apprehension comes from the current unstable
political climate. Changes are expected to be seen to the large federal funding packages, such as
the 2018 Farm Bill, which has been extended twice and is set to expire on September 30th, 2025,
and the 2022 Inflation Reduction Act that, as of February 10th, 2025, President Trump aims to
repeal (Farm Bill Home [date unknown], Quinn 2025). Debates over President Trump’s
executive orders add uncertainty for program funding and directives. Regardless, the
recommendations derived from landowner focus groups for clearer conservation policy that is
more supportive of the technical and administrative support providing outreach to landowners
and for improved delivery of these programs remain pertinent for increased landowner

participation and program success.
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CONCLUSION

This research provides recommendations for acting on identified landowner problems
when working with cost-share programs for land management, utilizing landowner-identified
solutions. Through focus group insights and accompanying policy and program analysis, these
findings provide potential pathways for improving landowner perceptions to increase landowner
participation in conservation, land management, and disaster resilience programs.

Findings illustrate landowner values in conservation, daily farm and forest management
and industry/market concerns, as well as the challenges and opportunities they experience when
utilizing cost-share programs to meet their land management goals. Discussions of difficulties
outweighed discussions on the benefits of working with these programs. Key challenges included
enrollment obstacles, complexity and uncertainty within programs, and discouraging technical
assistance. One potential solution includes a comprehensive cost-share navigation tool to make
finding, enrolling, and managing programs more accessible for landowners; I developed a
preliminary effort specific to FloodWise NBS as one response. Agency responses could include
improving technical assistance through better compensation and training, as well as fostering
stronger landowner-to-landowner and landowner-administrator relationships.

FloodWise nature-based solutions can benefit from these recommendations to improve
the program for ease of implementation and continued management. As literature and analysis of
policies, programs, and organizations reveal, landowner satisfaction with government programs
is low. To reduce landowner reservations by recognizing their values, perceptions, and
suggestions as a tool for improving and shaping programs is an essential component in
increasing participation. Similarly, opportunities for outreach and extension support are evident

with direct requests from landowners for educational and engagement opportunities that shape
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their communities. By bridging the gap between landowners and conservation programs, we can
strengthen sustainable land management and improve landowner resilience in rural North

Carolina communities.
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Appendix A: Focus Group Protocol

Objective

The objective of our meeting is to get your perspectives on managing your land in order
to assess how landowner pathways can be improved in the future.

Consent Document

e Pass out consent documents (exemption consent & broad consent) and ask participants
to read it

e Summarize the main points

e Ask them to sign if they agree

Ground Rules

1. Confidentiality
e We cannot guarantee anonymity.
e Maintain confidentiality. What is shared within the group stays within the
group.
e Avoid disclosing personal information shared by fellow participants
outside of the session.
2. Respect and Active Listening
e Respect the opinions and experiences of others.
e Practice active listening, allowing each participant to express their
thoughts without interruption.
3. One Speaker at a Time
e Allow one person to speak at a time to ensure everyone's voice is heard.
e Avoid side conversations during the discussion.
4. Use “I” Statements
e Express personal opinions using
perspectives.
e Avoid making assumptions about others' experiences or feelings.
5. No Judgment
e Suspend judgment about others' viewpoints, experiences, or opinions.
e Recognize that diversity of thought is valuable for a comprehensive
discussion.
6. Stay on Topic
e Keep the discussion focused on the designated topics and objectives of
the interview.
e If new, relevant topics arise, the facilitator can decide whether to explore
them or save them for future discussions.
7. Cell Phones and Distractions

statements to emphasize individual
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e Silence cell phones or keep them on vibrate to minimize distractions.

e Refrain from engaging in activities that might divert attention from the
discussion.

8. Participate Actively, But Pass If You'd Like

e Actively participate in the discussion by sharing thoughts and
experiences.

e If you feel uncomfortable answering a specific question, you have the
option to pass.

e Facilitators will not pressure participants to share if they are not
comfortable doing so.

Interview Questions

1. What land management efforts have you used on your land?

2. What land management efforts have you considered using on your land but
haven't?

3. What private or government technical assistance have you used for the
management of your land?

4. What specific organizations have you worked with for the management of your
land?

5. How familiar are you with government incentives for land management such as
cost-share programs, conservation payments, land easements, etc?

6. If you have previously enrolled in government financial programs for the
management of your land, what programs and what was your experience?

7. If you have previously considered enrolling in government financial programs for
the management of your land and didn’t, what programs and was your
experience?

8. If you have used or considered using government programs, were they
knowledgeable and effective in administering the program?

9. What other considerations do you have when considering a land management or
land use change decision?

10. What improvements might help you participate in government programs?
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Appendix B: Consent Forms

NC STATE UNIVERSITY

Exempt Consent Form
Interviews, Focus Groups, and Benign Behavioral Interventions

Title of Study: Implementing “FloodWise” Disaster Resilience Flood Mitigation
Programs: An Assessment for Landowners

IRB Protocol: 26992

Principal Investigator(s): Savannah Jones Moore, tsjones7@ncsu.edu, [redacted]
Funding Source: NC State University

NC State Faculty Point of Contact: Dr. Robert Bardon, rebardon@ncsu.edu,
919-515-5575; Dr. Frederick Cubbage, cubbage@ncsu.edu, 919-513-2511
Collaborating Researchers: Dr. Megan Lupek, NC State University,
mlupek@ncsu.edu, 919-515-5455

You are being asked to participate in a research study about land management
decisions and cost-share payment use. Participation is strictly voluntary. You must be 18
years of age or older, reside in the United States, and be a landowner in North Carolina
to participate in this study.

If you participate in this study, you will engage in discussion regarding your experience
or willingness within land management decisions and the use of government incentives
for cost savings. This focus group will take place in person and audio and video will be
recorded via Zoom and voice recorder. Recording is not optional. Therefore, you should
not participate if they feel uncomfortable with being recorded.

You can choose to not participate in the study or stop participating at any time by
leaving the focus group discussion or contacting Savannah Jones Moore after the
discussion has concluded. If you feel uncomfortable answering a specific question, you
have the option to pass.

While we ask everyone in the focus group to keep what’s said during our discussion
private, we cannot guarantee confidentiality of your responses. Please only share what
you’re comfortable with others knowing.

Participants will be audio and video recorded via a Meeting Owl 360 camera and Zoom
during the research activities. If you do not want this information collected, you cannot
participate in this research. We would like to use these recordings for transcription only.
We will keep these recordings for 3 years or after not applicable for further reference.
No identifying information of participants will be published at any time.
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There are minimal risks associated with your participation in this research. There are no
direct benefits to you from participating in this research.

You will not receive any payment for participating in this research.

If you have any questions about the research or how it is implemented, please contact
the student researcher, Savannah Jones Moore, at tsjones7@ncsu.edu and [redacted].
You can also contact the faculty advisors for this research, Dr. Robert Bardon, at
rebardon@ncsu.edu and 919-515-5575, or Dr. Frederick Cubbage, at
cubbage@ncsu.edu and 919-515-7789. Please reference study number 26992 when
contacting anyone about this project.

If you have questions about your rights as a participant or are concerned with your
treatment throughout the research process, please contact the NC State University IRB
Director at IRB-Director@ncsu.edu, 919-515-8754, or fill out a confidential form online
at
https://research.ncsu.edu/administration/compliance/research-compliance/irb/irb-forms-
and-templates/participant-concern-and-complaint-form/

If you consent to participate in this research study, please print and sign your name
below:

Signature: Date:

Print Name:



mailto:IRB-Director@ncsu.edu
https://research.ncsu.edu/administration/compliance/research-compliance/irb/irb-forms-and-templates/participant-concern-and-complaint-form/
https://research.ncsu.edu/administration/compliance/research-compliance/irb/irb-forms-and-templates/participant-concern-and-complaint-form/
https://research.ncsu.edu/administration/compliance/research-compliance/irb/irb-forms-and-templates/participant-concern-and-complaint-form/
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NC STATE UNIVERSITY

Participant Broad Consent Form

Title of Study: Implementing “FloodWise” Disaster Resilience Flood Mitigation
Programs: An Assessment for Landowners

IRB Protocol: 26992

Principal Investigator(s): Savannah Jones Moore, tsjones7@ncsu.edu, [redacted]
Funding Source: NC State University

NC State Faculty Point of Contact: Dr. Robert Bardon, rebardon@ncsu.edu,
919-515-5575; Dr. Frederick Cubbage, cubbage@ncsu.edu, 919-513-2511
Collaborating Researchers: Dr. Megan Lupek, NC State University,
mlupek@ncsu.edu, 919-515-5455

In this study, we are collecting data that is considered identifiable and private. Your data
are identifiable because they contain your personal experiences. Your data are
considered identifiable even though we are removing your name and other direct
identifiers. We are unable to remove every piece of information that would allow your
identity to be figured out.

We would like to keep, use, and share this identifiable, private data for future
unspecified research. The specific research is currently unknown and could be
unrelated to the purposes of the current study. This is why we need to ask you for
additional consent, called “broad consent.”

Please know that you do not have to provide broad consent in order to be in the original
study. Your decision will not affect your participation or compensation in the current
study. It is not a condition of your enroliment or employment at any institution. Providing
broad consent is completely optional and there is no personal benefit for you. You may
indirectly benefit as your data will be used for research that can support or improve
many areas of life.

If rovi r nsent:
We will do the following with your identifiable, private data:
e Store and maintain your data (for an indefinite period of time)
e Use your data for future research purposes (for an indefinite period of time)
e Share your data with other researchers or entities for their research use. The
other entities may include research, academic, and medical institutions, Drug and
device companies, Biotechnology companies, and others

Your data will be used for medical, scientific, and other research. However, you will not
be told the purposes, results, or any other details of the specific research studies that
will use your data. You will also not be asked for consent each time your data is used or
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shared. This means your data could be used for studies that you may not have
consented to if you were asked.

Your data may also be used to create products or to deliver services. These products or
services may be sold and/or make money for others. If this happens, there are no plans
to tell you, pay you, or give any compensation to you or your family.

The main risks in providing broad consent are that in the future, you may not agree with
how your data will be used, your identity could be figured out, and your data could be
accessed by unintended parties. We will manage who can access your data and store it
using regularly updated security plans. However, we will be unable to control what
happens to the data after we share it with others.

If n’t provi r nsent or compl his form:

We will not store, use, or share the identifiable, private data collected from you beyond
the purposes stated in the previous consent form that you agreed to and signed for the
Implementing “FloodWise” Disaster Resilience Flood Mitigation Programs: An
Assessment for Landowners study. If you do not complete this form, we will assume you
are not providing broad consent.

If you want to withdraw your broad consent
Please contact the researcher, Savannah Jones Moore, at tsjones7@ncsu,edu and

[redacted]. You can also contact the faculty advisor for this research, Dr. Robert
Bardon, at rebardon@ncsu.edu and 919-515-5575, or Dr. Frederick Cubbage, at
cubbage@ncsu.edu and 919-515-7789.

If you want to withdraw your broad consent and have your permission revoked for the
use of your data for unspecified future research, we will delete your data from our
records so that we can no longer use your data for future research. However, if your
data have been shared with others for other research studies, we may not be able to
affect how others use your data.

If you have questions:

Please ask the research team to explain anything in this form that you do not clearly
understand. Please think about this broad consent, ask questions, and/or discuss it with
family or friends before making the decision to say “Yes” or “No” to broad consent.

If you want to discuss your rights as a person who has agreed to, refused, or declined to
respond to an offer of broad consent or believe that your rights were violated as a result
of your agreeing to this broad consent, please contact the NC State IRB Director at
IRB-Director@ncsu.edu, 919-515-8754, or fill out a confidential form online at
https://research.ncsu.edu/administration/participant-concern-and-complaint-form/.

Pi | n ion and provi r name an


mailto:IRB-Director@ncsu.edu
https://research.ncsu.edu/administration/compliance/research-compliance/irb/irb-for-participants/#what-if-i-have-a-concern-or-complaint-about-the-research-i-participated-in
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Yes, | would like to provide broad consent. My identifiable, private information can be kept
and used for future research studies. | acknowledge that | have read this form and any
questions have been answered. | have been informed that | can withdraw my consent at any
time without any penalty or loss of benefits to which | am otherwise entitled.

No, | do *not* want to provide broad consent. | do not give permission for my identifiable,
private data to be kept or used for other research studies. | acknowledge that | have read this
form and any questions have been answered. | know | can still participate in this research
if | say No.

Name

Today’s Date



Appendix C: Codebook

Full codebook from focus group analysis.
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Category: Benefits

Benefits of cost-share
Benefits of technical assistance

Category: Difficulties with Programs

Difficulty enrolling: Waiting renewal
Difficulty: Confusing rules

Difficulty: Confusing
Difficulty: Unrealistic timeline
Category: Difficulty Enrolling

Difficulty enrolling: Turned down
Difficulty enrolling: Can't find program
Difficulty enrolling: Program terminated
Difficulty: Changed program priorities
Difficulty: Not enough funding

Difficulty enrolling

Category: Familiarity

Not familiar with all programs
Unaware of programs
Word of Mouth

Category: Industry Concerns

Market problems
Organization/program problems

Change in funding

Solar Farms
Land fragmentation

Category: Land Use Type

Land use type: timber
Land use type: farming
Land use type: Home
Land use: Pasture

Category: Landowner Constraints

Number of Highlights
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Code

Too busy to manage programs
Landowner problems

Staying organized

"Time and money"

Don't need cost-share
Unrealistic expectations

Category: Landowner Participation
Relationships with tech support are key
Involved in outreach

Employment in forestry field
Category: Landowner Values

Value: Conservation
Value: Family

Category: Landowners Desire Assistance

Desire for assistance
Motivated from discussion
Need for more outreach/discussions

Category: Management Activities

Activity: erosion control
Activity: Rx Fire

Activity: Conversion

Activity: Cover crop

Activity: Carbon Sequestration
Activity: Pollinators

Activity: Invasive Species
Activity: Beaver management
Activity: Wildlife

Activity: Hunting

Activity: Thinning

Activity: Agritourism

Flood Discussion

New opportunities

Category: Mentioned Additional Opportunities

Number of Highlights
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Number of Highlights
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Category: Mentioned Organizations

Organization:
Organization:
Organization:
Organization:
Organization:
Organization:

Organization:

Organization:
Organization:
Organization:
Organization:

Organization:

Organization:
Organization:
Organization:
Organization:

Organization:

NCX

Timber Consultant
NCFS

NC Dept of Ag
USDA

NCFA

NC Wildlife

NC Audubon
NCRS

ForestHer NC
Longleaf Alliance

American Forest

IP

FSA

Wildlife Federation
SFLRP

Whitakers Small Farm Group

Category: Mentioned Programs

Program: EQIP

Program: CSP

Program: CRP

Program: NC Tree Farm
Program: Forest Certification
Program: FDP

Program: PUV

Category: Technical Assistance

Difficulty: Discouraged by technical support

Difficulty: Varying word from tech support
Employee turnover
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Appendix D: NBS Management Roadmap

To help landowners determine which of these practices is best for their land, a draft
decision tree (Figure 1) was created according to the analysis below. This chart can help a
landowner essentially troubleshoot the flooding on their land. If they find that the solution they
implemented is not mitigating the flooding, they can continue through the decision tree to find
the next compatible solution. After selecting which solution works best for their land, they can
consider the capital budgeting results and management steps below to determine if this solution
can work for them and be better prepared for applying the NBS. Something that a landowner
should keep in mind is that many of these NBS are compatible with each other and they may

need to implement more than one solution to best reach their needs. This management analysis

is a valuable tool for the study of the applicability of these NBS.

Figure 1: Decision tree for determining applicable nature-based solutions (NBS).

Is this land crop-
or pastureland?

Are trees on this

l [ land?
( YES NO
NO
Do you have YES
hardpan layers? Do you want/ l
have livestock on
this land?
-
YES NO Do you use
cover crops and
no-till on Are there
cropland? degraced
NO waterways
Implement UES contributing to
hardpan breakup NO _J_ YES flooding?
NBS 2
Implement Implement
agroforestry afforestation
Implement cover LEEY DESHIESE
crop_aping an‘d no- YES NO
till practice
NBS 1
Were there
once wetlands
on this land? Have you
installed land
features to
ES 1 manage

NO :
Is a stream flooding?
on this land
degraded or
Implement straightened? VES | -

wetland
YES —L NO

restoration

NBS6 &7

Implement natural
stream channel
restoration

Implement water Implement land
farming drainage features

NEBS 9 NBS 10
NBS 8
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Management Options

For this condensed management plan, the spatial scope will be the coastal plain of North
Carolina. Each county or municipality has varying considerations, organizations, practices, etc.
The steps for the implementation of each nature-based solution (NBS) will be general in nature
so they can be applied to a landowner’s unique circumstances. Previous FloodWise research
determined breakeven prices, input costs, revenues, and net present values (NPVs) for each
practice. These numbers were used to determine what government financial assistance would
be needed to implement these practices for little to no net cost to landowners (Hovis et al.
2022). Applying for government financial assistance is an added area of consideration for
landowners that should be discussed before implementing the NBS. Organizations that can
assist with enrollment are the Farm Service Agency (FSA) and the Natural Resources
Conservation Service (NRCS) at the federal level, the Division of Soil and Water Conservation
(DSWC) at the NC Department of Agriculture (NCDA) at the state level, and county Soil and
Water Conservation Districts (SWCDs) and county tax departments at the local level.

Cover crops and no-till

Cover cropping (NBS 1) is a common agricultural practice where a crop is planted in the
off-season to avoid bare cropland. Cover crops can be a variety of crops including legumes and
non-legumes such as grasses, radishes, clover, etc. No-till is an agricultural practice where no
tillage, or the up-turn of soil, is used between crops. These practices can be used in tandem
with one another and many other conventional agricultural practices. These practices reduce
erosion, increase soil productivity, increase water infiltration, and have many other beneficial
ecosystem services.

Management steps:

7. Select the cover crop: Select the cover crop that is best suited for your planned
cash crop. Consider your goals and plan accordingly.

a. Key organizations: Work with local N.C. Cooperative Extension, Farm
Service Agency, Natural Resources Conservation Service, Division of Soil
and Water Conservation, etc.

8. Prepare resources: Purchase desired cover crop seeds. Service equipment.
Make fertilizer and pesticide plans if needed (Cover Crop Best Management
Practices 2020).

a. Key organizations: Local Nutrien Ag Solutions, Helena Agri-Enterprises,
Ag warehouses, etc.

9. Soil preparation: Prepare soil if necessary. If using no-till, no tillage or plowing
needed.

10. Planting: Choose planting window according to planting season of cash crop.
Plant soon after harvest of previous crop and 2-3 weeks before rain. Choose
planting technique (drilling, no-drill, broadcast) that is best for your seed and
needs (Conservation Tillage Systems 2020).

11. Monitor: Monitor for pests, diseases, etc. Respond accordingly.

12. Termination: Best cover crop termination times depend on the following cash crop
and management systems in a farm. Typically terminate at least 2 weeks before
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the planting date of the following crop. The terminator type will also depend on

the type of cover crop. A glyphosate application is common (Steps to Success

2021).

Previous FloodWise researchers have conducted potential cost-benefit analyses for

cover cropping with no-till in the NC coastal plain. The costs were estimated for two scenarios:

scenario A, soybeans and winter wheat cover crop and no-till, and scenario B, corn and
cool-season pasture cover crop and no-till (Table 2). Revenues were estimated for soybean,

winter wheat, corn, and pasture harvest for 2020 (Table 3).

Last, researchers used capital budgeting tools to determine NPVs at a 6% discount rate
for the cropping scenarios (Table 4). Due to the yearly revenue from the commodities, projected
NPVs per acre were high, being the highest of any NBS (Hovis et al. 2022). Cover cropping with

no-till can be a profitable management practice for mitigating flooding on agricultural land

without the need for government financial assistance. However, its potential for the stopping or
storing of excess water is less than the more land-altering practices like water farming, wetland

and stream restoration, and land drainage features.

Table 2: Cost Inputs for cover crops & no-till scenarios.

Activity $/Acre
Soybean (SB) and winter wheat (WW) cover crop & no-till scenario A.

Establishment $434.97
Seed (SB) $44.00
Fertilizer — Nitrogen (SB) $18.09
Fertilizer — Potash (SB) $22.26
Lime (SB) $16.83
Hauling (SB) $10.40
Machinery (SB) $80.80
Labor (SB) $22.26
Seed (WW) $45.00
Fertilizer — N, Ph, Potash (WW) $56.55
Lime (WW) $11.41
Hauling (WW) $14.00
Machinery (WW) $23.13
Labor (WW) $19.81
Planning $50.00
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Periodic Maintenance Treatments $63.18
Herbicide (SB) $31.59
Herbicide (WW) $31.59
Corn (C) and cool-season pasture (P) cover Crop & no-till scenario B

Establishment $518.65
Seed (C) $79.68
Lime (C) $16.83
Fertilizer — Nitrogen (C) $43.40
Fertilizer — Potash (C) $13.80
Hauling (C) $70.00
Machinery (C) $80.80
Labor (C) $22.26
Scout (C) $12.00
Fertilizer — N, Ph, Potash (P) $11.41
Lime (P) $56.55
Other Soil Amendments (P) $14.00
Seed (P) $23.13
Herbicide (P) $19.81
Machine, Labor, Storage, Inspection $54.98
Periodic Maintenance Treatments $98.97
Herbicide, Equipment, & Labor $32.72
Lime $10.50
Fertilizer - N,P,K $50.28
Drying, Irrigation, & Energy $5.47

Source: Hovis et al. 2022

Table 3: Revenues from the cover crop & no-till scenarios, 2020.

Scenario Source of Income Revenue/acre ($/year) Year of Revenue
Scenario A: SB/WW Soybean $338.20 Every year from Year 0 to
Year 30
Winter wheat $296.80 Every year from Year 0 to
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Year 30

Scenario B: C/P Corn $493.95 Every year from Year 0 to
Year 30

Pasture/hay $282.76 Every year from Year 0 to
Year 30

Source: Hovis et al. 2022

Table 4: Capital budgeting results for cover crops & no-till, 2020 — net present value (NPV), land
expectation value (LEV), annual equivalent income (AEI) — at 6% discount rate.

Scenario NPV ($/acre) LEV ($/acre) AEI ($/acre)
Scenario A: SB/WW $2,799 $3,389 $203
Scenario B: C/P $3,569 $4,321 $259

Source: Hovis et al. 2022

Hardpan breakup

Hardpan breakup (NBS 2) is the practice of busting compacted hardpan, or impervious,
layers to allow for soil water infiltration (Hovis et al. 2021). Underlying soil can become
compacted from repeated driving over soil, tillage, or plowing. Compaction reduces soll
aeration, soil infiltration, soil microbes, and root growth. Once hardpan layers are broken, the
permeability of the land will increase which will reduce runoff and the pooling of water. Hardpan
layers can be avoided with no-till and the practice is compatible with several other NBS,
especially cover cropping.

Management steps:

1. Planning: Rent or prepare heavy equipment. A small tractor is needed to pull a
chisel plow (subsoiler) attachment. Backhoes can also be used to break the
hardpan layer.

a. Key organizations: Local equipment rental companies.

2. Execution: Chisel plow the impacted land once. Depending on the severity,
consider running the plow again or cultivating the land for its next use. It is best to
not leave the land bare after running the plow to avoid erosion. Typically, the land
will be prepared for a crop to be planted within a few weeks (Brandolino [date
unknownl]).

3. Maintenance: Proper nutrients and organic matter are needed for soil health.
Consider soil tests to determine deficits and apply supplements as needed.
Consider using no-till practices and limiting traffic over this land (“Compacted
Zone in Soil” [date unknown]).

a. Key organizations: NCDA&CS Soil Testing Laboratory, local Nutrien Ag
Solutions, Helena Agri-Enterprises, Ag warehouses, etc.
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Previous FloodWise cost-benefit analyses for hardpan breakup in the NC coastal plain
reveal that this NBS is the least costly practice for mitigation flooding (Table 5). There are no
direct revenues from this practice. This is the least expensive practice but would require a small
government financial incentive to offset the cost of implementation. Depending on the severity of
the hardpan layer, the potential for flood reduction can differ. However, when compared to other
practices, its potential is smaller (Hovis et al. 2022). This is a practice that can be used in
association with many other practices and can be a lower-cost first step for flood mitigation
efforts.

Table 5: Cost inputs for hardpan breakup.

Activity $/Acre
Hardpan Breakup

Establishment $153.06
Machinery $80.80
Labor $22.26
Planning $50.00
Periodic Maintenance Treatments $25.28
Heavy Duty Ripper/Subsoiler $11.50
200 HP Tractor $10.94
Labor $2.84

Source: Hovis et al. 2022

Table 6: Capital budgeting results for the heartbreak breakup scenario, 2020 — net present value
(NPV), land expectation value (LEV), annual equivalent income (AEIl) — at 6% discount rate.

Scenario NPV ($/acre) LEV ($/acre) AEI ($/acre)

Heardpan Breakup -$215 -$260 -$16

Source: Hovis et al. 2022

Table 7: Establishment payments and annual payments for ten years required to achieve a 6%
yearly rate of return, equal to a zero NPV at that discount rate, 2020.

Scenario

Establishment Payment
at 100% of Initial Costs
($/acre)

Annual Payment for 10
years Required to
Achieve a 6% IRR
($/acre)

Total Payments per
Practice ($/acre)

Heardpan Breakup

$153.06

$8.39

$236.96

Source: Hovis et al. 2022
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Forests and tree planting: afforestation
Nature-based solutions 3 and 4 specifically include the 3) planting of bottomland

hardwood or 4) the planting of pine forest species on land that was previously not occupied by
forests, also known as afforestation. This is typically seen in converting croplands to forestlands
because forests tend to have higher infiltration rates and less runoff than croplands (Abt 2000).
Trees reduce flooding by slowing rainfall and runoff with their leaf canopies. They also absorb a
great deal of water from the soil, decreasing soil saturation and increasing soil infiltration rates.
Their roots also benefit soil aeration, contributing to higher soil water infiltration rates (Othman

2018).

Management steps: (“Creating a Forest” [date unknown])

1.
2.

Planning: Determine your goals, timeline, and budget.

Site evaluation: Determining the soils, climate, current vegetation, topography,
and other considerations is key to selecting the correct trees and planting plan.
This site evaluation can be done by the landowner using management guides or
a professional.

a. Key organizations: Local agents from NC Cooperative Extension, NC
Forest Service, or private forest or timber contractors. The NC Forest
Service has a list of Private Forestry Service Providers for each region to
consider contacting:
https://www.ncforestservice.gov/managing_your_forest/contract_services.
htm

Planting design: Determine tree spacing or the number of trees per acre
according to the site evaluation and tree species. Work with a certified contractor
to create a written plan and map with the planting design and outline for planting.

a. Key organizations: The NC Forest Service has a list of Private Forestry
Service Providers for each region to consider contacting.

Select seedings: Select and obtain your seedlings for planting from a local plant
nursery. Depending on the tree planting service provider you select, they may
select the seedling stock for you.

Site preparation: You may need chemical treatments to release herbicides to
reduce weed populations to prepare for planting. You may also need mechanical
treatments to plow, subsoil, mow, or move land to improve layout and prepare for
planting. A prescribed burn can also help remove vegetation and prepare the
land for planting.

a. Key organizations: Local Nutrien Ag Solutions, Helena Agri-Enterprises,
Ag warehouses, equipment rental companies, prescribed burn
associations, etc. The NC Forest Service has a list of Private Forestry
Service Providers for each region to consider contacting:
https://www.ncforestservice.gov/managing_your_forest/contract_services.
htm

Plant trees: If using a tree planting service, they will hire crews to hand plant or
bring planting machines. If planting personally, you can rent a planting machine
or hand-plant. The depth for planting and spacing between seedlings depends on
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134

the species selected. When planting ensure roots are not bent, the root collar is
no more than half an inch below the soil, and the soil is firmly packed around the
seedling. Consider planting with rain expected in the coming weeks for better
seedling survival.

7. Maintenance: Within 5-10 years, the forest will be well-established. You may
need to control competing vegetation and animal, insect, and disease damage.

The costs for afforestation were determined for two scenarios, bottomland hardwood
afforestation, scenario A, to represent hardwood planting and loblolly pine afforestation,
scenario B, to represent pine forest planting (Table 8). Costs were relatively low for both
scenarios. Afforestation can also see revenues from tree harvests for various wood products.
However, for hardwood, revenues aren’t possible until at least year 30. For pine species,
revenues can be seen in year 12 (Table 9). Pine forest planting can be profitable due to more
frequent harvesting and higher timber product market values (Table 10). Hardwood planting is
not predicted to be profitable, requiring government financial assistance to offset the costs
(Table 11). Planting trees has many additional ecosystem benefits. While this NBS requires
long-term commitment and patience for additional revenues, its potential for flood reduction is
higher than any other agricultural NBS (Hovis et al. 2022). This could be a practical solution for
landowners whose cropland is frequently flooded but would prefer returns on their investment.

Table 8: Cost inputs for bottomland hardwood afforestation scenarios.

Activity $/Acre
Cost inputs for bottomland hardwood afforestation scenario A.

Site Preparation $195.00
Chemical Release $95.00
General Site Preparation, Plowing, Layout $100.00
Planting $400.00
Seedlings $240.00
Planting $160.00
Periodic Stand Treatments $155.00
Herbicide and Cleaning (per application) $65.00
Fertilizer (mid-rotation) $90.00
Management $12.00
Disease Control & Prevention, Roads, Fire Control $12.00
Cost inputs for loblolly pine afforestation scenario B.

Site Preparation $180.00
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Chemical & Control $80.00
Mechanical Site Preparation, Plowing, Layout $100.00
Stand Establishment $100.00
Loblolly Hand Planting $100.00
Management $10.00
Disease Control & Prevention, Roads, Fire Control $10.00

Source: Hovis et al. 2022

Table 9: Revenues from the afforestation scenarios, 2020.

Scenario

Source of Income

Revenue/acre ($/year)

Year of Revenue

Scenario A: Bottomland
Hardwood

Pulpwood

$126.21, $583.28

Year 30, Year 45

Oak saw timber $296.80 Year 60

Scenario B: Loblolly Pine | Pulpwood $260.00 Year 12, Year 18, Year 25
Chip-n-saw $399.00 Year 18
Sawtimber $2219.77 Year 25

Source: Hovis et al. 2022

Table 10: Capital budgeting results for afforestation scenarios, 2020 — net present value (NPV),
land expectation value (LEV), annual equivalent income (AEI) — at 6% discount rate — and
internal rate of return (IRR).

Scenario NPV ($/acre) LEV ($/acre) AEI ($/acre) IRR (%)
Scenario A: -$749 -$772 -$46 1.87%
Bottomland

Hardwood Forest

Scenario B: $368 $480 $29 9.66%
Loblolly Pine Forest

Source: Hovis et al. 2022

Table 11: Establishment payments and annual payments for ten years required to achieve a 6%
yearly rate of return, equal to a zero NPV at that discount rate, 2020.

Scenario

Establishment Payment
at 100% of Initial Costs
($/acre)

Annual Payment for 10
years Required to
Achieve a 6% IRR
($/acre)

Total Payments per
Practice ($/acre)

Afforestation Scenario
A: Bottomland Hardwoods

$595.00

$20.86

$803.60

Source: Hovis et al. 2022
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This NBS 5 is the combination of mixed pine trees and pasture fields. It integrates
agriculture and silviculture by growing trees and crops or livestock on the same land. Because
this solution incorporates forestry, it sees better water infiltration rates and lower runoff than
traditional croplands or pastures. The croplands and livestock benefit from the trees due to their
many ecosystem benefits (Hovis et al. 2021).

Management steps:

The management steps for planting trees will be the same as those in the

afforestation section above. Below are the steps for establishing and maintaining pastureland.

1.

Planning: Make a plan according to your goals, budget, and timeline. Following a
timeline that aligns with your goals will ensure the best outcomes for your
pasture. Rent or prepare equipment for preparation, planting, and maintenance.

a. Key organizations: Local equipment rental companies.
Selecting forage: Select a forage option that is best for your soil, climate, and
goals. You can choose to select a seed to broadcast or select a sprig variety to
be planted (Mayo, 2020).

a. Key organizations: Local NC Cooperative Extension, NC Soil and Water,

Nutrien Ag Solutions, seedling distributor, etc.

Soil preparation: Spray herbicide or mechanically remove competitive vegetation
before planting.
Planting: Ensure that you plant your forage according to its recommended
planting dates for your region and at its recommended rate. Either broadcast the
seed with a spreader or use a sprigger machine to plant the sprigs.
Fertilize: After your forage has been established, take a soil or tissue sample to
determine what nutrients are needed for growth and fertilize accordingly.

a. Key organizations: NCDA&CS Soil Testing Laboratory, local Nutrien Ag

Solutions, Helena Agri-Enterprises, Ag warehouses, etc.

Grazing: If not cutting the forage for hay, grazing can happen year-round. Do not
allow grazing before the forage is established which is usually 6-12 inches.
Ensure to not allow overgrazing by rotating livestock throughout the pasture to
allow for regeneration. If cutting pasture for hay, stop grazing at the end of winter
before ‘green up’ to allow forage to grow (Mayo, 2020).
Hay: At 12-18 inches in spring, cut hay using a hay cutter, tedder it with a hay
tedder to dry, rake into windrows using a hay rake, and bale it using a hay baler
(square or round). You can typically cut forage for hay at least three times a year.
Fertilize after each cutting.

Previous FloodWise research determined costs (Table 12), revenues (Table 13), profits
(Table 14), and potential need for cost-share payments (Table 15) to offset costs using six
different potential agroforestry scenarios including loblolly pine forest only, Scenario A; loblolly
pine forest with 20% Trees, Scenario B; cool-season pasture only, Scenario C; warm-season
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pasture only, Scenario D; 70% cool-season pasture with 20% trees, Scenario E; and 70%
warm-season pasture with 20% trees, Scenario F. The forest scenarios saw slightly lower costs
than pasture scenarios and revenues in years 12, 18, and 25 depending on the timber product.
Revenues for pastureland are seen every year with revenues for warm-season pasture higher
than cool-season. Warm-season pastureland only saw the highest profits in direct contrast with
cool-season pastureland which would require a conservation payment to offset costs. All other
scenarios create profits (Hovis et al. 2022). This NBS is compatible with most other practices
and creates many additional ecosystem benefits. It is on the costly side of the agricultural NBS
but can be a profitable FloodWise solution for a landowner with livestock.

Table 12: Cost inputs for agroforestry scenarios.

Activity $/Acre

Loblolly Pine Forest Only Scenario A.

Site Preparation $180.00
Chemical & Control $80.00
Mechanical Site Preparation, Plowing, Layout $100.00
Stand Establishment $100.00
Loblolly Hand Planting $100.00
Management $10.00
Disease Control & Prevention, Roads, Fire Control $10.00

Loblolly Pine Forest, 20% Trees Scenario B.

Site Preparation $36.00
Chemical & Control $16.00
Mechanical Preparation, Plowing, Ripping $20.00
Stand Establishment $50.00
Loblolly Hand Planting $50.00

Cool-Season Pasture Only Scenario C,
Warm-Season Pasture Only Scenario D,

70% Cool-Season Pasture & 20% Trees Scenario E,
70% Warm-Season Pasture & 20% Trees Scenario F.

Establishment $198.63
Fertilizer — N, P, K $37.90
Other Soil Amendments $63.00
Seed $33.00
Herbicide $9.75
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Machine, Labor, Storage, Inspection $54.98
Annual or Periodic Treatments $127.04
Lime and Other Amendments $10.50
Fertilizer — N, P, K $50.28
Drying, Irrigation, & Energy $5.47
Machine, Labor, Storage, Inspection $60.79
Management $84.13
Other $84.13

Source: Hovis et al. 2022

Table 13: Revenues from the agroforestry scenarios, 2020.

Scenario

Source of Income

Revenue/acre ($/year)

Year of Revenue

Scenario A: Forest Only

Timber harvest (pulpwood,
chip-n-saw, saw timber)

$260.00, $399.00,
$2,219.77

Year 12, Year 18, Year 25

Scenario B: Forest Only,

Timber harvest (pulpwood,

$52.00, $80.00, $443.95

Year 12, Year 18, Year 25

Season Pasture, 20%
Trees

20% Trees chip-n-saw, saw timber)

Scenario C: Cool- Grass/hay harvest $286.20 Every year from Year 1 to
Season Pasture Year 25

Scenario D: Warm- Grass/hay harvest $340.00 Every year from Year 1 to
Season Pasture Year 25

Scenario E: 70% Cool- Grass/hay harvest $200.34 Every year from Year 1 to

Year 25

Timber harvest (pulpwood,
chip-n-saw, saw timber)

$52.00, $80.00, $443.95

Year 12, Year 18, Year 25

Scenario F: 70%
Warm-Season Pasture,
20% Trees

Grass/hay harvest

$267.75

Every year from Year 1 to
Year 25

Timber harvest (pulpwood,
chip-n-saw, saw timber)

$52.00, $80.00, $443.95

Year 12, Year 18, Year 25

Source: Hovis et al. 2022

Table 14: Capital budgeting results for agroforestry scenarios, 2020 — net present value (NPV),
land expectation value (LEV), annual equivalent income (AEI) — at 6% discount rate — and
internal rate of return (IRR).

Scenario

NPV ($/acre)

LEV ($/acre)

AEI ($/acre)

IRR (%)

Scenario A: Forest
Only

$368

$480

$29

9.66%




139

Scenario B: Forest, | $71

20% Trees

$93

$6

9.05%

Scenario C: $676
Cool-Season

Pasture Only

$881

$53

26.46%

Scenario D:
Warm-Season
Pasture Only

$1,364

$1,779

$107

45.56%

Scenario E: 70%
Cool-Season
Pasture & 20%
Trees

-$350

-$456

-$27

-0.61%

Scenario F: 70%
Warm-Season
Pasture & 20%
Trees

$512

$667

$40

16.06%

Source: Hovis et al. 2022

Table 15: Establishment payments and annual payments for ten years required to achieve a 6%
yearly rate of return, equal to a zero NPV at that discount rate, 2020.

Scenario

Establishment Payment
at 100% of Initial Costs
($/acre)

Annual Payment for 10
years Required to
Achieve a 6% IRR
($/acre)

Total Payments per
Practice ($/acre)

Agroforestry Scenario
E: Cool-Season Forage
and Trees

$86.00

$35.86

$444.60

Source: Hovis et al. 2022

Wetland restoration

Nature-based solutions 6 and 7 are the restoration of 6) natural wetlands in or along
waterways with the use of grasses, sedges, and water control or 7) bottomland hardwood
wetland banks (Hovis et al. 2021). Restoring a wetland from a currently converted or degraded
state to its original condition increases its ability to act as a natural sponge to soak and store
flood waters (“Wetlands” 2006). Additionally, restoring vegetation in a wetland can decrease
stream velocity and increase water infiltration with their roots (USDA 2011).

Management steps: These steps will largely depend on the state of the wetland and the

type of restoration that is

needed.

1. Planning: Before determining the type of wetland restoration needed, determine
your goals, budget, and tentative timeline.

2. Apply for permit: Any disturbance of a wetland (including restoration) requires a
permit by federal law. Before any effort is made, it is important to determine
which type of permit is needed. You should also familiarize yourself with the
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standards for wetland management. To determine the permit needed, its
requirements, and how to get started work with one of the key organizations
below to create a plan that applies to your unique circumstances (‘I Have a
Wetland” 2018).

a. Key organizations: NC Division of Mitigation Services, United States Army
Corps of Engineers, NC DEQ Division of Water Resources, and NC
Division of Coastal Management. NC Wetlands has a list of land
conservation groups and organizations responsible:
https://www.ncwetlands.org/laws/property-owners-2

Site evaluation: Determining the current state of the wetlands’ degradation, soils,
current vegetation, topography, and other considerations is required before
making management decisions. Note: This may be needed before submitting a
permit application.

a. Key organizations: NC Division of Mitigation Services, Natural Resources
Conservation Service, Carolina Wetlands Association, North Carolina
Wetlands, The North Carolina Wetlands Restoration Program, etc. NC
Wetlands has a list of land conservation groups and organizations
responsible: https://www.ncwetlands.org/laws/property-owners-2

Resources: Depending on the restoration determined, you may need heavy
equipment; various establishment instruments like matting, dams, stone, pumps,
etc; seeding; planting; etc. Contracting a land conservation group or contractor
may be best for large restoration projects.

a. Key organizations: NC Wetlands has a list of land conservation groups
and organizations responsible:
https://www.ncwetlands.org/laws/property-owners-2

Earthwork: Various earthwork may be necessary including the construction of
backfill ditches and berms; bank enhancement or smoothing; excavation to
restore natural topography; reconnection of stream, channel, and floodplain;
placement of new soil; etc. This will require heavy equipment such as a backhoe
or excavator (Lev 2009).

Water control: Structures to restore the wetland's hydrology may include the
construction of risers, spillways, or other necessary structures and/or the repair
or removal of culverts or drainage tile. This will also require heavy equipment
(Lev 2009).

Vegetation: Control weeds, remove invasive plants, and plant native herbaceous
vegetation. You can do this manually with physical labor, mechanically with heavy
equipment, or chemically with herbicides (Lev 2009).

Maintenance: Many contractors will monitor the wetland for a period after
restoration is complete. It is important to monitor and maintain the wetland after
restoration to ensure the minimization of complications. Maintenance after this
may include removal of invasive vegetation, mowing, replanting, etc (Hogan
2018).



https://www.ncwetlands.org/laws/property-owners-2
https://www.ncwetlands.org/laws/property-owners-2
https://www.ncwetlands.org/laws/property-owners-2
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Previous FloodWise researchers conducted a cost-benefit analysis for wetland
restoration under two scenarios - a flood control wetland with grasses and sedges, scenario A
(NBS 6), and a forested bank on prior converted farmland wetland, scenario B (NBS 7). Costs
for scenario A were the highest of all NBS and nearly eight times higher than scenario B which
was the second highest costing NBS (Table 16). NBS 6 involves a large amount of earthwork for
the development of berms and retention basins to collect and store water. The only potential
revenue from wetlands would be annual hunting leases (Table 17) so capital budgeting revealed
the lowest NPVs of all practices for these solutions (Table 18). These scenarios would need the
largest government payment (Table 19) (Hovis et al. 2022). While the costs, complexity, and
time required are high for wetland restoration, the flood reduction potential is very high (Hovis et
al. 2021). This would be a solution for landowners experiencing major flooding due to

deteriorated or converted wetlands.

Table 16: Cost inputs for flood control wetland creation.

Activity $/Acre
Flood Control Wetland with Grasses & Sedges Scenario A

Establishment $87,454.29
Earthwork $73,384.62
Matting $794.36
Silt Fence $221.54
Check Dams $132.78
Seeding $132.46
Planting $4,840.00
Rip Rap/Stone $1,884.62
Outlet $272.53
Pump $527.47
Survey $1,124 .54
Mobilization $4,139.37
Periodic Maintenance Treatments $200.00
Sediment/Debris Cleaning & Ditch Maintenance $200.00
Annual Management $20.00
Property Taxes & Administration & Overhead $20.00
Forested Wetland Bank (on Prior Converted Cropland) Wetland Restoration Scenario B

Establishment (Years 0-2) $10,700.00
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Site Evaluation $200.00
Draft Bank Instrument $2,100.00
Final Banking Instrument $300.00
Section 404 Permitting $200.00
Record Restrictive Covenant $200.00
Construction, Sire Grading, & Tree Planting $7,500.00
Report with GPS Survey & Local Credit Schedule $200.00
Annual Management (Years 0-10) $400.00
Monitoring of Bank & Reference Sites $400.00

Source: Hovis et al. 2022

Table 17: Revenues from the wetland restoration scenarios, 2020.

Hardwood Forest Bank

Scenario Source of Income Revenue/acre ($/year) Year of Revenue
Scenario A: Flood Hunting Leases $13.00 Every year from Year 0 to
Control Wetland Year 30

Scenario B: Bottomland Hunting Leases $13.00 Every year from Year 0 to

Year 30

Source: Hovis et al. 2022

Table 18: Capital budgeting results for Wetland Restoration scenarios, 2020 — net present value
(NPV), land expectation value (LEV), annual equivalent income (AEIl) — at 6% discount rate.

Bank with Bottomland
Hardwoods

Scenario NPV ($/acre) LEV ($/acre) AEI ($/acre)
Scenario A: Flood Control | -$88,026 -$106,583 -$6,394
Wetland with Grasses and

Sedges

Scenario B: Forested -$11,738 -$63,043 -$3,783

Source: Hovis et al. 2022

Table 19: Establishment payments and annual payments for ten years required to achieve a 6%
yearly rate of return, equal to a zero NPV at that discount rate, 2020.

Scenario

Establishment Payment
at 100% of Initial Costs
($/acre)

Annual Payment for 10
years Required to
Achieve a 6% IRR
($/acre)

Total Payments per
Practice ($/acre)

Wetland Restoration
Scenario A: Flood
Control Wetland

$87,467.29

$77.68

$88,244.09
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Wetland Scenario B: $10,700.00 $25.52 $13,252
Bottomland Hardwood
Forested Bank

Source: Hovis et al. 2022

Natural stream channel restoration

Natural stream channel restoration (NBS 8) is the restoration of previously straightened
streams to a natural configuration (Hovis et al. 2021). Streams naturally have a meandering
pattern which slows water velocity. So, straightened streams are a large contributor to rapid
flooding downstream (Doll et al. 2003). The stream restoration approach highlighted in NBS 8 is
the natural channel design (NCD), where the stream is reshaped, reconnected to its floodplain,
and improved with the installation of riffles, pools, vegetative, and various structures (Doll et al.
2003). A damaged stream can be a major factor in consistent worsening flooding of land areas
downstream.

Management steps: These steps will largely depend on the state of the stream and the
type of restoration that is needed.

1. Planning: Before determining the details of your stream restoration, determine
your goals, budget, and tentative timeline.

2. Apply for permit: Any disturbance of a stream (including restoration) requires a
permit or exemption by federal law. Before any effort is made, it is important to
determine which type of permit is needed. You should also familiarize yourself
with the standards for water management. To determine the permit needed, its
requirements, and how to get started work with one of the key organizations
below to create a plan that applies to your unique circumstances (“I Have a
Wetland” 2018).

a. Key organizations: NC Division of Mitigation Services, United States Army
Corps of Engineers, NC DEQ Division of Water Resources, and NC
Division of Coastal Management. NC Wetlands has a list of land
conservation groups and organizations responsible:
https://www.ncwetlands.org/laws/property-owners-2

3. Site evaluation: A survey of current conditions is an important preliminary step.
Included in this survey should be a watershed drainage area measurement,
land-use survey, backfill identification, pattern measurement, channel
dimensions, longitudinal profile, and more. Part of this survey can be done
independently but expert assistance is likely required for more in-depth
measurement. This will help classify your stream and restoration types needed
(Doll et al. 2003).

a. Key organizations: Local land surveyor or environmental service
organization. This guide from NC State University is a helpful tool:
https://www.bae.ncsu.edu/wp-content/uploads/2017/07/sr_guidebook.pdf

4. Design: A well-designed stream plan before construction is key. Using data from
the site evaluation, dimensions, patterns, and profiles will be designed (Doll et al.



https://www.ncwetlands.org/laws/property-owners-2
https://www.bae.ncsu.edu/wp-content/uploads/2017/07/sr_guidebook.pdf
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2003). This involves in-depth calculations and is often designed by an
environmental contractor.
a. Key organizations: Local environmental service organizations.

5. Preparation: Initial construction will include clearing of current vegetation and
sediment deposits. Grading is used to create the new meandering pattern,
adding slopes, riffles, and pools. This will require heavy equipment such as
bulldozers or graders (Hovis et al. 2022). Contractors can be hired to complete
this stage of the project.

6. Diversion: After the clearing and grading needed to reshape the stream, diversion
of the water to follow the new pattern is needed. This will likely include pumping
the water to its final destination to allow for the new pattern to be developed.

7. Structures: Needed in-stream structures will vary depending on the level and type
of restoration at hand. This will often include rocks, logs, and brush to help
ensure stable width and depths, channel capacity, fish passage, etc (Doll et al.
2003). Other structures may include culverts and fencing.

8. Vegetation: Vegetation is key for healthy streams. Restoration will include
invasive species control and the planting and seeding of riparian buffers and
in-stream vegetation (Hovis et al. 2022).

9. Maintenance: Monitoring and maintenance is needed to ensure the stream is
properly responding to the restoration. Reseeding or weed control are common
maintenance steps seen in years 0-7 (Hovis et al. 2022).

Stream restoration is a timely and costly solution to flooding. Previous FloodWise
researchers determined the costs of stream restoration per linear foot (Table 20) which were
some of the highest costs of all NBS. There are no revenues associated with stream restoration
so capital budgeting results (Table 21) show a negative NPV that would need government
incentives to offset (Table 22) (Hovis et al. 2022). For the high costs of this solution, the potential
for flood reduction is moderate (Hovis et al. 2021). However, if a stream is a clear contributor to
flooding, it is an obvious solution to consider.

Table 20: Cost inputs for stream restoration.

Activity $/Linear Foot

Stream Restoration

Establishment $119.54
Clearing & Grubbing $0.79
Grading $39.06
Planting & Seeding $16.68
Invasive Species Control $0.54

Rock Structures $10.31
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Log & Brush Structures $12.58
Erosion Control $9.95
Pumping & Diversion $3.99
Staging & Haul Roads $5.42
Miscellaneous Infrastructures (E.g., culverts, fencing) $7.34
Wetland BMP $0.27
Mobilization $7.15
Survey & Boundary Marking $5.46
Annual Management (Years 0-7) $166.00
Site Assessment, Monitoring, and Maintenance $166.00

Source: Hovis et al. 2022

Table 21: Capital budgeting results for stream restoration scenario, 2020 — net present value
(NPV), land expectation value (LEV), annual equivalent income (AEI) — at 6% discount rate.

Scenario NPV ($/acre)

LEV ($/acre)

AEI ($/acre)

Stream Restoration -$1,341

-$1,624.08

-$97

Source: Hovis et al. 2022

Table 22: Establishment payments and annual payments for ten years required to achieve a 6%
yearly rate of return, equal to a zero NPV at that discount rate, 2020.

Scenario
at 100% of Initial Costs
($/linear ft)

Establishment Payment

Annual Payment for 10
years Required to
Achieve a 6% IRR
($/linear ft)

Total Payments per
Practice ($/linear ft)

Stream Restoration $119.54

$125.91

$1,387.64

Source: Hovis et al. 2022

Dry dams and berms

Also known as water farming, this NBS (NBS 9) is the construction of dams and berms
to retain and store runoff during extreme storm events (Figure 2). Berms are raised barriers of
soil to divert and store water. Dry dams hold water during flooding, or long high rain events, and
slowly allow the water to drain in a controlled manner. If the dry dams and berms are
implemented correctly to catch and store large amounts of runoff and are properly maintained to
remove sediments that tend to build it, they can greatly reduce the amount of water and velocity
of water that floods downstream areas (Hovis et al. 2021).

Figure 2: Rendering of water farming.
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EARTHEN BERM

Source: NCSU Coastal Dynamics Design Lab 2020.

Management steps:

1.

Planning: It is important to align the construction of berms and dry dams to your
goals, budget, and timeline. This should be the first step of any flood mitigation
practice.
Site evaluation: Before designing your water farm, consider the topography, soil,
vegetation, and other features of your land. Water farms should not be built on
steep slopes. In sandy soils, berms may need to be thicker. These site
evaluations can be done individually following simple outlines for water farming
(Castaldo [date unknown]).
Calculating size: Determine the ideal size of the basin and use those dimensions
to calculate the water-holding capacity of the feature. It is suggested to make the
base of the berm about four times as thick as the height of the berm (measured
from the bottom of the basin to top of the berm) (Castaldo [date unknown]).
Building: Use heavy machinery such as bulldozers or backhoes to pile up soil to
the dimensions decided in the calculation step. You may need to rent or service
this machinery before using.

a. Key organizations: Local equipment rental companies.
Compaction: Berms should be compacted to stop water while the basins should
remain porous to allow water to infiltrate and seep through the soil. Rocks can
help slow water to avoid channels developing and damaging berms (Castaldo
[date unknown]).
Spillways: Spillways are low points in the berm to direct extreme excess water in
a controlled manner. These should be indented about one-third from the top of
the berm and twice as wide as the height of the berm. Point these spillways to
locations that can withstand excess water. These can be stabilized with rock and
vegetation (Castaldo [date unknown]).
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Vegetation: Plant native grasses or herbaceous vegetation to reduce erosion of
the earthwork. Riparian buffers can also be planted above the water farm.
Maintenance: Remove sedimentation that tends to build up in heavy precipitation,
reinforce spillways, reseed vegetation, rebuild any berms that are damaged, and
continue to monitor the water farm after each heavy rain event.

Water farming is the third costliest NBS analyzed by previous FloodWise researchers.
Input costs (Table 23) were high due to the earthwork and structure involved with the installation
of dams and berms. No revenues are generated with this NBS so capital budgeting results
(Table 24) revealed relatively large deficits and high establishment payments needed from
government financial assistance programs (Table 25) (Hovis et al. 2022). While inputs are high
for this NBS, the potential for flood reduction is also high (Hovis et al 2021). This solution is an
effective tool for mitigating severe flooding.

Table 23: Cost inputs for water farming (dry dams and berms).

Activity $/Acre
Water Farming

Establishment $3,242.27
Earthwork $1,121.29
Rock Structures $190.89
Erosion Control $286.12
Infrastructure $218.16
Mobilization $98.74
Survey $158.42
Site ID $59.25
Property $161.00
Design $355.48
Contingency $177.74
Assurances $59.25
Markup/Profit $355.48
Periodic Maintenance Treatments $200.00
Sediment/Debris Cleaning & Ditch Maintenance $200.00
Annual Management $20.00
Property Taxes & Administration & Overhead $20.00

Source: Hovis

et al. 2022
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Table 24: Capital budgeting results for water farming scenario, 2020 — net present value (NPV),
land expectation value (LEV), annual equivalent income (AEI) — at 6% discount rate.

Scenario NPV ($/acre) LEV ($/acre) AEI ($/acre)

Water Farming -$4,025 -$4,874 -$292
Source: Hovis et al. 2022

Table 25: Establishment payments and annual payments for ten years required to achieve a 6%
yearly rate of return, equal to a zero NPV at that discount rate, 2020.

Scenario Establishment Annual Payment for 10 Total Payments per
Payment at 100% of years Required to Practice ($/acre)
Initial Costs ($/acre) Achieve a 6% IRR
($/acre)
Water Farming Scenario A | $3,241.82 $106.48 $4,306.62

Source: Hovis et al. 2022

Land drainage features

The last NBS, land drainage features (NBS 10) involves the installation of land drainage
controls to manage runoff (Figure 3). Surface and subsurface drainage can be used with tiling
and terraces for controlled water retention. These installations remove or divert the excess
water from the soil’s surface to a waterway or built terrace (Hovis et al. 2021). This drainage
moves water to a more suitable location and increases water infiltration rates by reducing the
amount of water held currently by the soil. These drainage features are commonly used in
agriculture, making them typically more understood by landowners. They are also considered
less complicated and expensive (Ghane 2018).

Figure 3: Rendering of tile outlets and terraces for land drainage systems.
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Source: Transforming Drainage 2015.

Management steps: These steps are specific to tiling.

1. Planning: Not all locations are suitable for tiling systems. It is important to
determine the budget, timeline, and goals associated with this management and
if it is suitable for your land.

2. Site evaluation: The type of tiling, depth, spacing, outlet, pipe size, and other
factors are dependent on the soil type, crop type, and slope of your land. It is
important to accurately determine the features of your land to choose the best
tools for your installation (Panuska [date unknown]). This can be done
independently or a contractor.

a. Key organizations: Local environmental services organizations, NCDA
Agronomic Services, Transforming Drainage

3. Design: Determine the suitable depth, spacing, laterals, outlet, pipe size, etc
according to findings in your site evaluation. There are many tools available for
farmers to help a landowner determine what'’s best for their circumstances
(Panuska [date unknown]).

a. Key organizations: Transforming Drainage, Natural Resources
Conservation Service

4. Equipment: Rent or service necessary equipment which typically includes a
backhoe, tile plow, and trencher.

a. Key organizations: Local equipment rental companies.

5. Survey: It is typically recommended to hire a contractor to place the drainage
systems. If doing this independently, flag or map out on the land the dimensions
determined above before doing any earthwork to minimize mistakes.

6. Installation: If doing without a contractor, dig trenches to place the tiling in,
properly connect tiles, and ready terrace for water storage. If using more
advanced pumps or tools, install them as well (Panuska [date unknown]).

7. Maintenance: Tiles can “blow” or get clogged. Monitor for sinkholes, wet spots, or
slowed water output. Can unclog manually or with chemicals. If tiles are cracked,
it is important to replace them in a timely manner (Panuska [date unknown]).

Previous FloodWise researchers determined the costs of simple drainage features,
specifically tiling systems. The costs (Table 26) are less expensive than other types of earthwork



150

but are more costly than the agricultural NBS. There are no revenues associated with this NBS
so the capital budgeting analysis (Table 27) revealed that government assistance programs
would be required to offset the costs (Table 28) (Hovis et al. 2022). The costs are the lowest of
the restoration or structural practices but the potential for flood reduction is similar to that of
stream restoration (Hovis et al. 2021). This is an effective solution, especially for farmers, that
moves water to a more suitable storage location.

Table 26: Cost inputs for land drainage features.

Activity $/Acre
Land drainage features (tiling)

Establishment $1,495.53
Tractor Backhoe Rental $3.68

Tile Plow Rental $2.78
Trencher Rental $4.02
Labor $1.53
Control Box 6’ $66.56
Perforate Pipe (Polyethylene) with Cloth Filter $1,366.56
Animal Guard Flap Gate $0.40
Elevation Survey $20.00
Design Survey $10.00
Flagging/Stakeout $20.00
Periodic Maintenance Treatments $5.00
Remove Sediment & Debris Cleaning $5.00

Source: Hovis et al. 2022

Table 27: Capital budgeting results for land drainage features scenario, 2020 — net present
value (NPV), land expectation value (LEV), annual equivalent income (AEI) — at 6% discount
rate.

Scenario NPV ($/acre) LEV ($/acre) AEI ($/acre)

Land Drainage Features | -$1,508 -$1,826 -$110

Source: Hovis et al. 2022

Table 28: Establishment payments and annual payments for ten years required to achieve a 6%
yearly rate of return, equal to a zero NPV at that discount rate, 2020.

Scenario Establishment Payment | Annual Payment for 10 Total Payments per
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at 100% of Initial Costs
($/acre)

years Required to
Achieve a 6% IRR
($/acre)

Practice ($/acre)

Land Drainage Scenario:
Tiling Scenario A

$1,495.53

$1.66

$1,512.12

Source: Hovis et al. 2022

Discussion

Previous FloodWise research revealed that the agricultural nature-based solutions
(NBS) were the most profitable practices with revenues from commodities and lower
implementation costs (Table 29). However, these practices have a lower potential for flood
reduction. The practices with the highest potential for flood reduction were wetland restoration
and water farming (dry dams and berms). Yet, these practices were also the most costly. Most of
these practices are compatible with the others and offer additional benefits for an ecosystem
besides flood mitigation (Hovis et al. 2021). A landowner must examine their goals, budget,

timeline, and available opportunities to determine which solution might be best for their
circumstances. A landowner having trouble determining how best to increase their flood
resiliency can refer to the FloodWise decision tree (Figure 1) to find the NBS most applicable to
them and use this analysis of management steps as a guide for implementation.

Table 29: Overview and comparison of 10 preferred natural-based solutions.

Potential for Flood

Time

Compatibility

Practices . . Complexi Cost with Other Co-Benefits
Reduction Required plexity .
Practices
+ (Minimal) + + (Moderate) + + + (Substantial)
Agricultural
Cover crops and no-till + ++ + ++ T4+ T4+
Hardpan breakup + + + + +++ +
Forestry—pine /hardwood ++ + + + ++
Agroforestry + - + ++ +++ +++
Wetland and Stream
Wetland restoration +++ +++ +++ +++ +++ +++
Forest wetland bank ++ ++ ++ ++ + ++
Restore natural
++ +++ +++ +++ +++ +++
stream channels
Structural
Dry dams and berms +++ +++ +++ +++ ++ ++
Simple drainage features ++ ++ ++ ++ ++ ++

Source: Hovis et al. 2021
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