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The central theme throughout my four portfolio pieces is: approaches and tools that can be used to
address complex problems involving private land conservation. I consider the broader human and
environmental community health to be factors in successful private land conservation. The first portfolio
piece examines a number of studies of conservation easements implemented to improve water quality,
as well as their utility in avoiding land use conflict. My second portfolio piece is a reflective paper on my
experience conducting a stakeholder assessment for the organization OneMontana. The assessment
focused on creating a shared understanding of the issues related to land ownership and business
transitions on agricultural land in Montana. Appended to this piece is the final report I co-authored for
OneMontana on my research. My Third portfolio piece is a final report on a situation assessment I
conducted for The Nature Conservancy. The assessment examined a successful floodplain restoration
program in Washington State, and through stakeholder interviews created an understanding of local
needs to determine feasibility of an analogous program in Montana. My final portfolio piece is a
reflective essay comparing my experiences and the different contexts of my work with OneMontana and
The Nature Conservancy.
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Portfolio Introduction

I applied to the Environmental Studies program at a transitional time in my life’s journey. I had spent the

majority of my adulthood as an outdoor educator, stoking curiosity and environmental awareness in the

minds of students. I also happened to be coming of age during an era of American Life marked by

increasingly widespread political combativeness, while at the same time a growing acceptance that the

increasing frequency of large-scale ecological disasters was related to climate change. I spent much of

this time interacting with a range of different people and places, and developing a desire to see

community members come together in addressing their shared issues, be it environmental or social.

After a chance meeting with a student in the program while working in Washington State, I eventually

came to the University of Montana with the goal of transitioning into a career in environmental policy

and facilitation. However, more than any distinct future career I hoped to expand my knowledge of

environmental policy, conflict mediation, and community activism to grow as a citizen and an agent of

change.

We currently face a range of problems that challenge the prosperity of local communities. In Montana,

climate change continues to raise average temperatures, leading to an increased risk of severe flooding

while at the same time contributing to prolonged drought conditions and aridification (Martin et al.,

2020). Montana has seen a sharp increase in populations over the past decade, leading to an increase in

development and resource use. Many agricultural operations throughout the state are experiencing a

generational transition in ownership, often without concrete plans. Meanwhile, the complexity of

addressing these challenges is compounded by a politics that often pits ecological conservation against

resource use. While public land conservation utilizes a range of tools to preserve ecological function,

landowner rights and attitudes create an additional challenge to the conservation of privately owned

lands. Given that private land accounts for 62 percent of the state of Montana, and 60 percent of all land
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nationally, their continued health has far-reaching impacts on the broader environment (Wild Montana,

2023). These problems are nuanced and require solutions that benefit the multiplicity of groups that live

and rely on the landscape. There is a need to take the health of our environment into account as we

think of solutions to these issues, while at the same time considering the health and resilience of local

communities and economies.

To design solutions that can benefit a multitude of groups within an area, it is necessary to understand

their individual needs. Through developing an understanding of these needs, solutions can be designed

that benefit the environment and improve the resiliency of communities. This portfolio demonstrates my

competencies in information gathering and analysis to identify gaps in knowledge, and understand the

context, needs, and priorities of the many groups that rely on the landscape. These competencies are

exemplified through two approaches I have utilized to understand complex issues: situation assessments,

and stakeholder assessments. Situation assessments and stakeholder assessments are both evaluations

of a conflict or situation that is based off of stakeholder interviews (McKinney, 2015). Their objective is

“to develop a common understanding of the substance of the problem, the needs and interests of the

parties, and the risks associated with different procedures for resolving the issues” (McKinney, p. 2,

2015). Stakeholder assessments are a component of situation assessments which focus specifically on

the needs and interests of the parties involved. My portfolio highlights both situation and stakeholder

assessments that I have conducted around generational transitions on Montana ranches, and floodplain

management in Missoula County, as well as a reflective essay on those two experiences. Additionally,

this portfolio examines a number of conservation tools which have been used throughout the country to

balance landowner needs with the ecological health of the surrounding landscape.
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The first component of my portfolio is a literature review titled: The Impact of Conservation Easements

on Local Water Quality. This literature review was written as the final project for the Environmental

Studies Program course Scientific Approaches to Environmental Problems and then revised in Spring

2023. The objective of that assessment is to provide examples from communities around the country of

several tools that balance landowner needs and conservation actions to preserve or improve water

quality. The review focuses on three case studies observed in the Prairie Pothole Region of the Upper

Midwest, Chesapeake Bay Watershed, and the State of Vermont. In each of these places, decreasing

water quality or increasing flood risk led to the implementation of conservation easements. These

easements were designed to reduce runoff, improve water quality and groundwater recharge, and

reduce flooding and related damages while at the same time addressing the needs of landowners and

agricultural operations. A significant amount of the literature reviewed for this paper focuses on the

implementation of conservation easements on working lands. These tools acknowledge the needs of

agricultural operations while maintaining the goal of conserving water quality and improving

groundwater recharge. This academic paper relates closely to both work experiences included in the

portfolio by discussing strategies for land conservation and restoration that benefit both landowners,

their communities, and the ecosystems which they rely on.

The second component of this portfolio is a summary of my work promoting succession planning in local

agriculture with the organization One Montana. From May 2022 through January 2023 I was a member

of a research team hired by OneMontana to conduct a stakeholder assessment in support of a new

online tool they are designing. As a part of their Landowners Education and Resource Network,

OneMontana sought to further research the potential of an online tool that could help landowners

interested in planning for the succession of their land and business. As a member of this research team, I

designed interview questions for several different stakeholder groups to answer key questions related to
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the program's goals. Most notably, we sought to clarify whether an online platform would be utilized by

farmers and ranchers, or if they would prefer in-person consultation with professional legal and financial

planners. Additionally, we sought to determine what resources an online platform would direct

landowners to, and what organization should manage such a platform to reach the largest audience.

Appended to this component is the completed OneMontana report, which was published by the

organization in March 2023.

The third component of my portfolio is a report on research I conducted into local needs and potential

tools for Floodplain Management in Montana for The Nature Conservancy. In the Spring of 2022, I was

selected by The University of Montana’s Baucus Institute to be a Baucus Climate Scholar, a fellowship

position with the goal of adding capacity to partnering organizations around environmental policy and

climate issues. As a Climate Scholar, I was assigned to work with The Nature Conservancy, who sought to

clarify the potential of implementing a program in Missoula County analogous to Washington State’s

Floodplains by Design (FPbD) program. Initially a salmon habitat restoration program, by the time I

began research for The Nature Conservancy, Floodplains by Design had transformed into a regional

floodplain restoration program, with the objectives of reducing flooding and flood related damage to

infrastructure, as well as improving water quality and habitat for wildlife across the state of Washington.

As a Baucus Climate Scholar, The Nature Conservancy enlisted my help in conducting a situation

assessment that could help them better understand Washington’s FPbD program, identify stakeholder

needs, and assess the benefits of a FPbD program for Missoula County. This component of my portfolio

consists of the final report of my research given to The Nature Conservancy, which contains: a

description of the context and need for an assessment, a description of the methodology of my research

and analysis, a discussion of my key findings and unanswered questions, and recommendations for The

Nature Conservancy going forward.
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The fourth Component of my portfolio is a reflective essay I wrote comparing my experiences conducting

research for the organizations OneMontana and The Nature Conservancy. For each organization I

completed an assessment of particular issues they sought to understand more thoroughly. While the

subject of each project was different, the process of information gathering and analysis was similar. As a

component of my practicum in collaborative conservation for the Natural Resource Conflict Resolution

Certificate Program, I wrote a reflective paper examining the similarities and differences between

working with the two organizations, and the process involved in completing each assessment.

Additionally, I reflect upon the challenges, successes and incites I identified throughout each process.
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Abstract

Conservation easements are a commonly used tool to improve water quality, particularly in areas that

have large amounts of nonpoint source pollutants from agricultural activity. The purpose of this paper is

to highlight what factors contributed to, or limited, the improvement of water quality and water system

function on easement areas, to inform the best practices for land managers. Water system for the

purpose of this paper is broadly defined as the normal functioning of hydrologic and hydrogeologic

systems that support wildlife habitat and biodiversity, groundwater recharge, floodwater storage and

regulation, and water filtration. This review examines studies of conservation easements implemented in

a variety of locations throughout the US, to consider what factors contributed to improvement of local

water quality, and system function. I reviewed studies on the impacts of wetland conservation

easements in the Prairie Pothole Region of Minnesota, South and North Dakota, forest buffer zone

easements in the Chesapeake Bay Watershed, and channel migration zone easements in Vermont and

Montana. The review concludes that factors including easement age, underlying hydrogeology, and

appropriate vegetation significantly influence the degree of success in restoration projects on easement

land. Additionally, there is a clear lack of data on the beneficial impacts of channel migration zone

easements which may limit their adoption as a conservation tool. The review concludes with a set of

recommendations for land managers that address these factors to increase the efficacy of conservation

easements in the future.

12



Table of Contents

Introduction 14

The Use of Conservation Easements In Water Resource Conservation 16

Review of Conservation Easement Impacts 18

Wetland Conservation Easements and their Impact on Agricultural Lands in Upper Midwest and Florida19

Forest Buffer Zones & the Chesapeake Bay Watershed 24

Channel Migration Easements & the Vermont State River Management Program 28

Discussion 34

References/Bibliography 40

13

https://docs.google.com/document/d/1gbqYJL5s4iHYKpPN-5RLdCrjTqufTGh9mROBI2qnjAU/edit#heading=h.9sueivadh058
https://docs.google.com/document/d/1gbqYJL5s4iHYKpPN-5RLdCrjTqufTGh9mROBI2qnjAU/edit#heading=h.7d8jl0dn4wkf
https://docs.google.com/document/d/1gbqYJL5s4iHYKpPN-5RLdCrjTqufTGh9mROBI2qnjAU/edit#heading=h.tb0zg86s20o3
https://docs.google.com/document/d/1gbqYJL5s4iHYKpPN-5RLdCrjTqufTGh9mROBI2qnjAU/edit#heading=h.w4ogd9xjn2bg
https://docs.google.com/document/d/1gbqYJL5s4iHYKpPN-5RLdCrjTqufTGh9mROBI2qnjAU/edit#heading=h.73ium8jfxonr
https://docs.google.com/document/d/1gbqYJL5s4iHYKpPN-5RLdCrjTqufTGh9mROBI2qnjAU/edit#heading=h.yymybsvtf0b0
https://docs.google.com/document/d/1gbqYJL5s4iHYKpPN-5RLdCrjTqufTGh9mROBI2qnjAU/edit#heading=h.mn61qors2io8
https://docs.google.com/document/d/1gbqYJL5s4iHYKpPN-5RLdCrjTqufTGh9mROBI2qnjAU/edit#heading=h.ap91ps5cd94n


Introduction

Conservation easements are a commonly used tool to protect species and ecosystems on private

property in the United States. Over the past 40 years, they have gained prominence among government

and conservation groups as a mechanism to protect and improve water quality. Though there are many

ways that conservation easements can benefit water quality, this review focuses on the following three

forms of conservation easements: wetland conservation easements, forest buffer zone easements, and

channel migration zone easements. The primary focus of this review is to assess their benefit on local

water quality and the improvement of water system function. Water system for the purpose of this

paper is broadly defined as the normal functioning of hydrologic and hydrogeologic systems that support

wildlife habitat and biodiversity, groundwater recharge, floodwater storage and regulation, and water

filtration. Throughout this research and discussion, my goal is to highlight the benefits of easements in

conservation and offer recommendations for land managers to design easements that benefit

landowners while achieving conservation goals.

Within the contemporary American conservation movement, the conservation easement is one

of the most commonly used tools to protect or improve the character of privately owned property.

According to the National Conservation Easement Database, there were 24.7 million acres of land under

conservation easement in the US as of 2017 (NCED, 2017). Easements are a voluntary legal agreement

between private landowners and a government or certified land trust that typically are designed to limit

the use of the land to protect its ecological and conservation value. Another critical aspect of the

conservation easement is that it often has associated financial benefits. The conservation easement

came into its current form in 1980 when Congress made the Conservation Easement Deduction Provision

a permanent part of the Internal Revenue Code (Cheever & McLaughlin, 2015). This provision stated that

a landowner "donating a qualifying perpetual conservation easement to a government entity or
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charitable organization is eligible for a federal charitable income tax deduction generally equal to the

easement's value" (Cheever & McLaughlin, 2015, P #121).

As mentioned above, one of the appeals of conservation easements to private landowners is the

financial benefits related to property valuation, providing that development remains limited. This

incentive translates to an annual property tax reduction for owners and reduced estate taxes during the

transfer of land ownership, so long as the development rights under easement were donated. In other

cases, due to the interest of certified land trusts and governments in land and resource conservation,

landowners may receive payments outright for their agreement to an easement. These contracted

agreements give landowners one-time payments for their easement. However, this does not meet the

donation requirement stipulated under the Internal Revenue Code needed for tax benefits. In each case,

the net result is that an easement agreement offers landowners compensation or tax benefits for the

development rights they have given up.

In addition to the financial benefits of conservation easements to landowners, conservation

easements have gained popularity with land managers as a tool in resolving multi-party land use

disputes. Easements are private agreements often specific to each property, allowing for a range of

different actions to be stipulated. Since conservation easements are voluntary agreements that fall

outside of most governmental regulatory processes, they remain a versatile means of fostering

landowner cooperation to achieve conservation goals.

In the following sections I will review studies that explore the effect of conservation easements

in the Prairie Pothole Region of Minnesota, and the Dakotas, forest buffer zone easements in the

Chesapeake Bay Watershed, and channel migration zone easements in the states of Vermont and

Montana. I also discuss key themes, common issues, and factors that contributed to their success. I

conclude this paper by offering a number of suggestions for land managers going forward that will

improve their implementation and maintenance of conservation easements.
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The sources utilized for this paper include scientific research conducted by the USGS on

conservation easements in agricultural lands in the prairie pothole region, PhD research, academic

literature reviews, NGO reports on forest buffer zones, and case studies published by the state of

Vermont and water conservation groups on channel migration zone easements. In reviewing these

sources, I identified recurring factors found on conservation easements or their related restoration

projects, as well as factors which the literature identified as significant in their effect on water quality

and systems.

The Use of Conservation Easements in Water Resource Conservation

Research attributes agricultural activity as a source of environmental degradation and water

system pollution in the US. Since the Clean Water Act in 1972, water quality has improved as states and

tribes must meet minimum water quality standards. Toxic and organic chemicals released from a single

identifiable source, also known as a point source, have been mainly reduced from pre-1972 levels

(United States Environmental Protection Agency, 2022). Though there has been a reduction in

point-source pollution, runoff from agricultural and urban areas that do not have a single traceable

source is often not subject to regulation under the Clean Water Act. As a result, urban and agricultural

runoff negatively impacts our environment, notably our water systems. Since the 1940s, agriculture in

the US has witnessed a significant increase in fertilizer and pesticide use due to the advent of synthetic

nitrogen and phosphorus fertilizers, pesticides and herbicides, and more intensive agriculture (Water

Resources, 2019).

Over the past several decades, the US government has experienced a shift in attitudes regarding

the benefits and utility of wetlands, from incentivizing filling and draining them for agricultural use to

encouraging their restoration and conservation to improve water quality. As a result, the Federal

Government funds several effective programs to enhance wetland function and water quality through

various actions, including conservation easements. The National Resource Conservation Service (NRCS)
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has several programs focused on using conservation easements to restore or protect critical wetlands,

most notably the Wetland Reserve Easement (WRE) program and the Conservation Reserve

Enhancement (CREP) program. The WRP was a provision of the Food, Agriculture, Agriculture, and Trade

Act of 1990 until 2014 when the program was repealed and absorbed into the current Agricultural

Conservation Easement Program, which the NRCS administers.

The purpose of WRE is to preserve existing wetlands, restore degraded or lost wetlands, and

mitigate the current loss of wetlands. To enhance wetland ecosystems, WRE seeks to improve habitat for

wetland-dependent species, water quality, groundwater recharge, floodplains, water flows to reduce

flooding, aesthetics of open spaces and native flora and fauna, and education and scientific scholarship

(Hanson et al., 2015). It achieves these goals by providing technical and financial support to both public

and private landowners, as well as through land use restrictions stipulated through each easement. As of

2015, the federal government has spent more than $4.2 billion on WRE, and as of 2012, it held

approximately 2.6 million acres of land under easement through WRE (Hanson et al., 2015). The US Farm

Services Agency administers the Conservation Enhancement Reserve Program (CREP). The CREP has a

more broadly defined goal of assisting agricultural producers in protecting environmentally sensitive

land, wildlife habitat, and safeguarding ground and surface water. While its main focus is not water

conservation specifically, the Conservation Reserve Enhancement program has also contributed to large

areas of conserved wetlands. As of 2012, 2.29 million acres of privately owned wetlands were under

easement through the program (Hanson et al., 2015). In both cases, the administering agency

determines eligibility to enter into a conservation easement. However, landowners whose property

contains functioning or degraded wetlands are eligible to apply for the program. The administering

agency determines eligibility based on each easement's potential for protecting and enhancing wildlife

habitat, as well as the probability of successful and cost-effective restoration in the case of degraded

wetlands (Hanson et al., 2015).
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In addition to large federal programs which aim to conserve wetlands and enhance water quality,

there are large numbers of water management programs administered through government and

non-government organizations on the state and regional levels. These programs focus on improving

water quality by reducing non-point source pollution, increasing groundwater recharge, and improving

flood management. Many of these programs focus on balancing water conservation in the face of

increasing populations and urban expansion. Non-profit groups such as The Nature Conservancy and

Sierra Club, as well as local and regional land trusts, have also played a historically significant role in

using conservation easements to benefit water quality and restoration. Utilizing federal, state, and

private funding from sources such as the waterSMART Program, the Land and Water Conservation Fund,

US Environmental Protection Agency's 319 Nonpoint Source Project, and US Fish and Wildlife Service’s

Small Watershed Grant Programs, non-profit conservation organizations have been able to implement a

range of helpful restoration projects with the objective of improving local water quality and ecological

function.

The use of conservation easements to benefit water quality and the surrounding ecosystem is

based on practical thinking and scientific evidence. Transitioning land use away from intensive

agriculture, residential development, or other activities that may introduce pollutants to the ecosystem,

coupled with replanting perennial native vegetation, can reduce the input of pollutants into local

waterways. The following sections analyze studies on conservation easements from various locations

where restoration projects were implemented to improve surrounding water quality and ecosystem

function.

Review of Conservation Easement Impacts

The conservation and restoration of wetland and riparian areas are tools in improving water

quality. Functional wetlands and riparian zones both help to store and regulate floodwaters, improve

water quality and groundwater recharge, and provide critical habitat for a range of different animals
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(United States Environmental Protection Agency, 2023). While the restoration of wetland areas on

easement lands has become a common tool in improving local water quality, the successful restoration

of wetland function and a related increase in water quality varies across different projects. In this

section, I will examine the biotic and abiotic factors discussed in the scientific studies reviewed that

contribute to the improvement of wetland and riparian function on conservation easement lands. In

examining these factors and how they can be addressed, I plan to inform land managers to improve the

efficacy of future restoration projects in easement areas.

Federal Wetland Conservation Easements and Their Effect on Agricultural Lands in Upper Midwest and

Florida

The American Midwest has experienced some of the most expansive conversion of riparian areas

to agricultural production compared to the rest of the country. For this reason, several case studies

examined for this paper focus on the Upper Midwest, in the prairie pothole region of the Dakotas,

Minnesota, and Iowa. The studies reviewed found a wide array of improvements to wetland ecosystem

function and related benefits to flora and fauna. The most commonly discussed benefits of conservation

easements were: improved wetland plant community quality and richness, floodwater storage, and

reduced sediment and nutrient loading. However, as discussed below, the degree that conservation

easements improved these indicators varied among the different easement areas studied, with the

majority of benefits found in erosion and nutrient reduction, and floodwater storage.

In many cases, agricultural conservation easements under the WRE and CRE have undergone

moderate restoration work in conjunction with land use restrictions. Because the easements studied

were on agricultural lands, these restoration practices typically involved reversing land drainage

infrastructure, such as plugging tile drainages and ditches, as well as planting perennial cover vegetation

to replace annual crops. The restoration of perennial and native plant diversity in wetland areas has been

observed to improve animal diversity and contribute to normal ecosystem function (Bobbink et al.,
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2006). In addition to improving critical habitat for fauna, the restoration of wetland flora has been

observed to benefit local water quality and flood mitigation. Another benefit of revegetation of wetland

areas is the extension of the topographical lifespan of depressional wetlands. Planting perennial

vegetation in the areas surrounding depressional wetland helps reduce the inflow of eroded sediment

from upland areas, preventing the wetland area from filling up with sediment and diminishing its water

storage capacity (Gleason & Tangen, 2008).

A United States Geological Survey study on conservation easements throughout the Prairie

Pothole Region found that the restoration practices stipulated under agreements through the WREP and

CREP programs in upland and wetland riparian areas improved floristic quality (Laubhan & Gleason,

2008). Floristic quality for this study was defined by the diversity of native plant species, with native

prairie wetland areas having the highest level of native plant diversity. This study compared upland and

wetland areas under easement with upland and wetland areas that were actively drained and cropped

for agricultural use. Floristic diversity from the research sites was compared to those observed in native

prairie wetland and upland areas. The restoration activities in easement areas consisted of reversing

drainage infrastructure in wetland areas and planting native grassland species in upland areas.

The study found that upland areas reseeded with native plant species showed lower floristic

quality compared to the native prairie areas studied. In wetland areas where drainage infrastructure was

reversed, they found that floristic quality increased relative to the hydrological characteristics specific to

the wetlands. Restored seasonal wetlands, which retain water for only several weeks to several months

of the year, showed the lowest improvements in floristic quality. Restored semi-permanent wetlands

showed the highest improvement in floristic quality.

The study concluded that while underlying hydrogeological factors influenced the degree to

which floral quality was improved, restoration activities on easement areas improved floristic quality

compared to cropped areas for agricultural use. The findings from this study indicate that while
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restoration on conservation easements improved plant and animal diversity in certain sites, the degree

to which they benefitted wetland areas was influenced by more complex variables such as precipitation

and hydrogeology (Laubhan & Gleason, 2008). These findings imply that hydrogeology, precipitation, and

flora should be considered when designing restoration projects in easement areas.

Another study examined the benefits of restoration on two WREP easements located on ranch

land in central Florida (Sonnier et al, 2018). The two easement plots studied were historically shallow

wetlands and marshlands, which had been drained and converted to pasture in 1950 and 1980,

respectively. The restoration goals within the two sites were to increase water depth and duration of soil

saturation to a level similar to the surrounding natural wet prairie in Florida, defined as having fifty or

fewer days of flooding per year. To achieve this restoration, drainage ditches for the two pastures were

plugged, thus restoring the hydrological conditions of the shallow marshland. The restoration of these

two easement areas did not include planting native trees or vegetation. This study aimed to determine if

wetland restoration would raise the local water table and hydroperiod. Additionally, they sought to

determine if restoring wet prairie conditions would increase wetland floral diversity and decrease the

upland grasses planted for pasture. They determined the effects on the water table and hydroperiod by

analyzing local rainfall data and collecting data from eighteen groundwater wells throughout each

easement property. Floristic diversity was determined by a series of vegetation surveys conducted on

easement properties three years before and four years after restoration work.

Overall, there was an observed improvement in floristic quality on the restored easement land.

Across both easement properties, researchers observed increases in wetland plant species diversity in

response to the restoration in shallow marshes and former pastured areas (Sonnier et al., 2018).

Additionally, they observed that the median water table and the number of flooded days increased

following restoration within the south marsh. However, they did not detect any effect on the hydrology

of the east marsh. The results of this study indicate that the restoration of wetland conditions within
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these easements reduced the number of non-native pasture species and encouraged wetland plant

diversity. Given that the restorative actions taken on these easement areas did not include replanting

native vegetation, the results indicate that the increase in wetland vegetation was related to the

restoration of wetland hydrology. These results emphasize the importance of hydrology in the success of

wetland conservation easements. These two studies show similar findings that hydrogeology and

wetland water levels should be considered when identifying easement locations and planning restorative

actions (Laubhan & Gleason, 2008).

A USGS study in the Prairie Pothole Region in Minnesota and North Dakota sought to calculate

the water storage potential of restored wetland areas in former agricultural land. This study analyzed the

current surface area, wetland volume, and the adjacent upland area of 497 wetlands across North

Dakota and Minnesota conservation easements. Throughout the easements studied, perennial native

grasses were planted to replace annual crops. The researchers did not account for several influential

water cycle processes, including evapotranspiration, groundwater recharge, and infiltration. The

researchers acknowledged that excluding these factors in their analysis could indicate that easement

restoration may have a more considerable benefit to water storage than observed in their study (Gleason

& Tangen, 2008a). Still, the study discusses significant improvements to flood mitigation from restricted

land use. In addition, they found that the restoration of wetland areas could store precipitation that

would otherwise contribute to downstream flooding (Gleason & Tangen, 2008a). Another study

conducted in the Prairie Pothole Region estimated that the restoration of drained and farmed wetlands

could increase the water retention capacity of a given watershed of Minnesota by up to 63 percent

(Gleason & Tangen, 2008a). These studies of wetland easements in the prairie pothole region of the

upper midwest show that wetlands surrounded by grassland ecosystems have lower surface water inputs

than those surrounded by cropland (Gleason & Tangen, 2008a). This indicates that the restoration of

grassland species on upland areas within wetland conservation easements can increase flood reduction
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and water retention compared to drained and cropped wetlands in agricultural areas. Additionally, these

findings indicate that the easements incorporating moderate restorative action in the form of

revegetation of grassland species may provide further flood water storage beyond water catchment by

allowing more water to be absorbed into groundwater systems.

Reducing soil erosion is a common conservation objective in agricultural land easements. Eroded

soil and chemical fertilizers are some of the most common non-point source pollutants agricultural

operations release. Researchers from the US Geological Survey analyzed the effects of WRE conservation

easements on soil sedimentation and nutrient reduction across the Prairie Pothole Region. To determine

the amount of sediment and nutrient runoff reduced by conservation easements, they obtained data

from the National Resource Inventory Database regarding soil loss and total phosphorus and nitrogen

levels in agricultural lands and lands enrolled in the WRE and CRE programs. The study found that the

restoration of grasslands across the prairie pothole region could reduce average annual soil losses by

approximately 94 percent, or approximately 23,314,050 tons of soil (Gleason & Tangen, 2008b). The

study also estimated that total nitrogen and phosphorus runoff would be decreased by approximately

5,622 tons annually (Gleason & Tangen, 2008b). Furthermore, reductions in non-point source pollution

refer to the average soil loss annually. Thus, over the length of conservation easements ranging from

10-30 years, much larger amounts would be reduced. These findings offer a strong indication that

restoring perennial upland grass cover leads to significant improvements in reducing soil and nutrient

loading in local water systems.

Wetland conservation easements have been shown to improve water quality and retention. As

seen in the studies above, floristic quality, flood water storage, soil sedimentation, and nutrient

reduction have all seen moderate to significant improvements from implementing conservation

easements and the restoration of native vegetation. However, it is clear from these studies that more

than simply creating an easement is needed to improve water quality and flood reduction. Instead, the
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mixed results across easement areas indicate that restoration projects must utilize data on local

hydrogeology and precipitation patterns to determine the proper vegetation to offer noticeable benefits

to the surrounding ecology and hydrogeological systems.

Forest Buffer Zones and the Chesapeake Bay Watershed

Forest buffer zones are a conservation tool focused on restoring forested riparian areas to

decrease non-point source pollution. There are various names for easements that buffer agricultural

areas from nearby waterways. However, using forest buffer zone easements here reflects the program

studied in the Chesapeake Bay Watershed. These easements can reduce local pollutants by increasing

riparian vegetation, which filters pollutants and sediments before they enter adjacent surface water

systems. While the practice of using vegetation to filter pollutants is common, the purpose of this review

is to determine what factors contribute to the efficacy of this practice. Research has shown that

implementing a forest buffer can reduce sediment loads by 50-80% before entering a stream (Orzetti,

2004). Additionally, forest buffers have the potential to convert or trap up to 75 percent of nitrogen

runoff and 70 percent of phosphorus runoff, depending on the underlying hydrogeology (Orzetti, 2004).

Restoring forested riparian areas provides food and habitat for aquatic and terrestrial wildlife, stabilizes

river and stream banks, and provides shade which is critical for water temperature control (Orzetti,

2004).

The Chesapeake Bay is located off the coasts of Virginia and Maryland and is the largest estuary

in the United States. Its watershed spans the six states of New York, Pennsylvania, Maryland, Delaware,

West Virginia, and Virginia. Within it are several significant metropolitan areas, including the Washington

DC/Baltimore area, Richmond, VA, and Harrisburg, PA. During the 1970s, the formation of a hypoxia or

"dead" zone was identified in the bay, resulting in significant fish kill events (Chesapeake Bay Foundation,

2008). The Chesapeake Bay Dead zones were primarily a result of algal blooms related to the runoff of

nitrogen and phosphorus from residential, agricultural, and industrial sources across the watershed
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(Chesapeake Bay Foundation, 2008). The impact of hypoxia zones in the Chesapeake Bay on its benthic

communities is significant. For example, a 2008 study estimates they may kill or prevent the growth of

around 75,000 metric tons of clams and worms each year (Chesapeake Bay Foundation, 2008).

Additionally, soil erosion from agricultural lands across the watershed has contributed to further water

quality degradation in the bay, with increased turbidity leading to decreasing sunlight available for

aquatic vegetation (Chesapeake Bay Foundation, 2008).

In response to the decreasing water quality of the bay, the states of Maryland, Virginia, and

Pennsylvania signed The Chesapeake Bay Agreement of 1983, which recognized the need for a

cooperative approach to improving the bay and established the Chesapeake Bay Program. The program

was an interagency partnership between federal and state agencies, academic institutions, citizen

groups, and NGOs. In the 1990s, The Chesapeake Bay Program began advocating for the implementation

of The Riparian Forest Buffer Initiative, a watershed-wide restoration plan which called for restoring

2,010 miles of riparian forest area by the year 2010 (Orzetti, 2004). The forest buffer zone program saw

significant success within its first decade and, in 2003, expanded its goal to reforest 70% of riparian areas

in the watershed by 2036. As of 2015, studies estimated that 55% of riparian areas within the watershed

had been reforested (Alliance for the Chesapeake Bay, 2015).

State and local governments, NGOs, and citizen groups utilized various tools and funding sources

to meet the goals set by the Chesapeake Bay Program, including regulating development near waterways

and conservation easements. Federal funding from the CRE program helped to purchase conservation

easements and revegetate buffer zones. As of 2015, over 37,000 acres in the Chesapeake Bay watershed

had enrolled in CREP riparian forest buffer easement contracts (Alliance for the Chesapeake Bay, 2015).

One study analyzing the effects of forest buffer zones in the Chesapeake Bay Watershed

observed improvements to stream community structure and water quality (Orzetti, 2004). The study

used measures of macrobenthic community structure, nitrogen, phosphate, and sediment levels to
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compare natural and restored riparian buffer zones (Orzetti, 2004). The study also examined the efficacy

of buffer zones by tree stand age to determine how long it might take to realize their benefits fully. The

same metrics were then examined in areas with a variety of different land uses, including pastureland

(animal grazing), Agricultural lands (cropped vegetation), rural (land with housing lots >5 acres), and

suburban (land with housing lots <5 acres).

The study found that nitrogen and total phosphorus concentrations were significantly lower in

restored buffer zones compared to the other five categories of land use. Additionally, there were two

significant findings related to a buffer zone's ability to improve water quality. First, the result from this

study supports previous findings that the age of buffer zone vegetation influences its ability to filter

nutrients and sediment. The study also found that the ability of a buffer zone area to filter nutrients and

improve water quality peaked between 15 and 20 years and, on average, did not improve beyond that

age range. Additionally, they observed that the underlying hydrogeology considerably influenced

in-stream nutrient levels. The study observed that areas of higher groundwater recharge, where

nitrogen, in particular, could more easily enter groundwater tables, were less effective at surface water

nutrient absorption (Orzetti, 2004). This indicates that buffer zones planted in areas with higher

groundwater recharge, such as the Piedmont Plateau, rely on vegetation to absorb nitrogen before it

enters groundwater to avoid nitrogen bypassing the forest buffer zone, and entering waterways

downstream (Orzetti, 2004). These findings have implications for the planning of buffer zones to meet

conservation goals, in that areas determined to have high groundwater recharge will rely on more

widespread vegetation to reduce nutrient runoff when compared to areas of slower groundwater

recharge. Furthermore, the relationship between the efficacy of buffer zones and the age of their

vegetation presents an issue to land managers within the forest buffer zone program. The issue being

that many of the program's easements were created through the federal CRE program, which typically
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enrolls landowners in 15-30 year terms, leaving the potential for landowners to not renew just as forest

buffer zones may be peaking in efficacy.

Another study that the Chesapeake Bay Program commissioned sought to analyze existing

information on forest buffer zones to inform best practices for regional land managers. The study found

that forest buffer zones are generally effective for controlling sedimentation and nutrients carried in

surface runoff. However, their review noted that the efficacy of forest buffer zones was related to an

area's hydrogeology and soil composition (Lowrance et al., 1997). Specifically, it found that in watersheds

with shallow soils and slower groundwater recharge, forest buffer zones could retain 50-90% of total

nitrates in both surface runoff and groundwater (Lowrance et al., 1997). Similarly to the previously

discussed study on forest buffer zones, the research team found that in areas with high groundwater

recharge, pollutants can bypass forest buffer zones and emerge in nearby stream channels. The review

also found that forest buffer zones' ability to absorb dissolved phosphorus levels was dependent on

vegetation (Lowrance et al., 1997). While dissolved phosphorus can be absorbed by vegetation, the

researchers found that there was a very low retention of dissolved phosphorus within the riparian forest

areas studied. This finding indicates that for a forest buffer zone to mitigate dissolved phosphorus

pollution effectively, it must incorporate vegetation that has higher uptakes of phosphorus. Additionally,

the study concluded that the main factor limiting the effectiveness of forest buffer zones in removing

sedimentation was the slope of an area. When the surface water flow is concentrated into smaller

channels in steeper areas, as opposed to the uniform sheets of water found in flat areas, the ability of a

forest buffer zone to mitigate pollutants is diminished (Lowrance et al., 1997). This finding has significant

implications for designing buffer zones, as they are commonly implemented in agricultural lands which

have historic stream and river channelization, leading to steep riverbanks. Further background

information on riverbank channelization will be provided in the following section.
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Studies have shown wetland conservation easements and forest buffer zone easements reduce

sedimentation and nutrient loading in local waterways generally. Several studies have noted that some

of this benefit results from portions of land taken out of agricultural land use. Beyond land use changes,

the degree to which a forest buffer zone easement effectively reduces sediment and nutrient loads

depends on site-specific factors, including tributary and riverbank slope, underlying hydrogeology, and

the vegetation being planted along waterways. An emergent theme between wetland conservation

easements and forest buffer zone easements is that their success often depends on understanding

underlying hydrogeology and appropriate vegetation to absorb nutrient runoff for each conservation

easement area.

Channel Migration Zone Easements: Overview and Examples

River channel migration is a naturally occurring geomorphological process that constantly alters

the shape and location of rivers. As water flows through its channel, the loose sediments of clay, sand,

silt, and gravel found within a floodplain shift through the processes of riverbank erosion and soil

deposition in bars (Vermont River Management Program, 2005). As a result, rivers are constantly

reworking themselves, eroding sediment where the flow has higher energy and carrying capacity and

depositing sediment where the flow has slowed down (Vermont River Management Program, 2005).

Periods of high stream flow increase a river's capacity to carry sediments and sometimes create entirely

new river channels when flood water overflows its banks. In addition, flooding events initiate other

environmental processes, such as the dispersal of seeds and the deposition of sediments across the

floodplain and adjacent upland areas (Vermont River Management Program, 2005).

The aerial photographs shown in Figure 1 below illustrate channel migration within the

floodplain. The photos were taken of an agricultural property along the Yellowstone River in Richland

County, Montana. These photos were taken from a Montana Aquatic Resource Services presentation to a

Montana Department of Natural Resource Conservation Floodplain Resources Seminar. The red dots
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mark the same location over various years since 1950, illustrating how the river channel has migrated

around them.

Figure 1: Channel migration on the Yellowstone River 1950- 2011
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Source: Montana Aquatic Resources Services. July 2014

Channelization by humans alters the naturally meandering path of a river or stream to be

straighter and deeper (Vermont River Management Program, June 2005). There are numerous reasons to

channelize a river: it allows larger ships to navigate them. Often it has been regarded as a way to prevent

flooding. Additionally, channeling streams and rivers in agricultural lands allows agriculturalists to use

more land without concern for riverbank erosion from channel migration. However, while channelization

does accomplish specific economic and social goals, it also negatively impacts several natural processes

of rivers. Notably, confining rivers from their normal movement limits the process of erosion and

deposition, which prevents related natural ecological processes such as sediment and plant

redistribution (Vermont River Management Program, 2005). Furthermore, the straightening of a

meandering river channel shortens the overall length of the river. Confining a river to a more consistently

narrow, straight, and deep channel can increase its flow rate (Vermont River Management Program,

2005). Once a river is channelized, its sediment-carrying capacity balance is disturbed, reducing erosion

and deposition. A significant benefit of channelization is the effect of increasing carrying capacity and

flow, which increases the likelihood of downstream flooding and peak flood levels downstream (Pierce &

King, 2013).

Channel migration zone easements are conservation easements focused primarily on conserving

the natural process of channel migration in streams and rivers. In a channel migration zone easement,

landowners sell or donate their ability to prevent a river from migrating within its floodplain on their

property. The definition of the floodplain where the river will be free to meander varies, however, in

several case studies the migration zone is defined by a stream or river's 100-year floodplain. On

properties that have implemented channel migration zone easements, landowners are often free to use

the remainder of their property that does not fall within the defined floodplain as they would under
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normal regulations. In case studies from Vermont and Montana, many easement holders continued to

practice agriculture and forestry on their property. The purpose of channel migration zone easements is

to improve flood management of an area by preserving or restoring the processes of erosion and

deposition in a stream or river (Kline, 2010). Removing rip rap, rocks, or other human-placed

channelization methods allows a river channel to become more expansive, shallower, and sinuous. The

act of restoring floodplains also encourages the growth of riparian vegetation (Kline, 2010). Altogether

these conditions slow down the river flow, improve riparian species diversity, and contribute to increased

resiliency to significant flooding events (Kline, 2010). Additionally, by restricting development in

flood-prone areas, there is a reduction in flood-related damages to human-made structures.

Channel migration zone easements are a relatively new management tool, and most literature

related to their benefits has been published in the past two decades. As a result, there are only a few

case studies available. The most extensive case, from Vermont, has incorporated a form of channel

migration zone easement named "river corridor easements" into its state flood management program.

Additionally, with cooperation from The Nature Conservancy and Montana Land Reliance, the Montana

Aquatic Resources Services has purchased several channel migration zone easements along the

Yellowstone River in eastern Montana. The following examples were provided to highlight the growing

use of these easements, their benefit to surrounding water quality, and the issues encountered so far in

their implementation.

Case Study: Vermont State Agency of Natural Resources

In 1999, the State of Vermont created the Vermont River Management Program to "manage

toward, protect, and restore natural geomorphic conditions, and avoid new and resolve existing conflicts

between human investments and river dynamics in the most economically and ecologically sustainable

manner" (Kline & Cahoon, 2010, page 2). They have so far accomplished this by regulating stream

alterations, promoting riparian zones and floodplain regulation locally, and promoting river corridor
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easement purchases throughout the state. To restore natural river corridor conditions in the face of

increasing infrastructure development, they first developed a series of protocols and assessment tools to

understand better the state of stream and river corridor degradation in Vermont. Next, they developed

"Stream Geomorphic and Reach Habitat Assessment protocols," which helped municipalities assess the

extent of channelization and channel degradation throughout the state (Kline & Cahoon, 2010). Their

analysis determined that 73.7% of streams had been significantly altered from their historic floodplains.

The state river management program then developed a GIS Stream Geomorphic Assessment Tool to

delineate river corridor size using stream and river survey data (Kline & Cahoon, 2010). For funding, the

program utilized State and Federal Farm Service Agency grants to assist in purchasing easement areas,

with a significant amount of funding coming from USDA's Conservation Reserve Enhancement(CRE)

program.

Regarding the program's effect on local water quality, the Vermont Agency of Natural Resources

studied one river corridor easement property in Fairfield, Vermont, to determine the easement's effect

on soil and nutrient runoff. The easement shared the property with a dairy farm and was purchased to

improve Wanzer Brook, which flowed through the property eventually emptying into Lake Champlain

and over time had become channelized and deeply incised. The easement included a restriction on land

use within the river corridor, and all 2,000 feet of the riverbank within the originally incised floodplain

was widened and vegetated with willows, thus restoring its natural ability to migrate within its floodplain

(Kline, 2010). Regarding the water quality benefits of restoration on this easement, the Vermont ANR

estimated that the total quantity of deposited soils that would have since eroded into the lake would

have contained six metric tons of phosphorus (Kline, 2010).

Further Examples: Middle and Lower Yellowstone River, Montana

Montana Aquatic Resource Services is an NGO based in Livingston, Montana, that focuses on

bringing together governmental, NGO, and private interests to uphold the health, integrity, function, and
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abundance of Montana's aquatic habitats. In 2016, working in partnership with several organizations and

government departments, the Montana Aquatic Resources Services (MARS) purchased two private

channel migration zone easements on the middle and lower Yellowstone River in eastern Montana. In

both the lower and middle Yellowstone River easement agreements, there was a restriction on all forms

of bank stabilization along the 200 acres of the easement. Additionally, riparian vegetation was restored

along the riverbank to prevent erosion. Outside the easement areas, agricultural activities on the

remainder of the properties, including flood irrigation and alfalfa production, are allowed. To purchase

the easements, MARS utilized funding from a number of different grant sources, including Montana Fish,

Wildlife and Parks, the Upper Pallid Sturgeon Working Group, Western Area Power Administration,

Northern Great Plains Joint Venture, and MARS' Supplemental Environmental Project partners including

Montana DEQ and the Exxon Mobil Pipeline Company.

While these easements are excellent examples of the potential ecological benefits of restoring

natural floodplains in easement areas, the middle and lower Yellowstone River easements also offer an

example of the challenges presented by dynamic river management in a more static system of property

ownership. In the case of both easements, property boundaries were originally delineated on one side

by the river. However, in allowing the river to migrate freely across its historic floodplain, it has migrated

into their property. In the case of the lower Yellowstone River property, there was dramatic erosion over

the past 50 years, causing the parcel boundary to shrink by 70 acres. In the case of the middle

Yellowstone River channel migration easement, MARS, and the property owner engaged in a "Quiet Title

Action," a legal action taken to clarify the ownership of land accredited to a landowner's property. This

Title Action was necessary because the natural property boundaries along the Yellowstone River had

changed as a result of the natural migration of the river channel. Recent erosion along the property's

northwest border and the development of a river island on its southwestern border had altered the

boundaries, so they sought legal clarification before implementing this easement.
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While channel migration zone easements are a promising tool to conserve and restore the

natural function of stream and river systems, there is currently a need for more literature on their

benefits. Currently, a body of research exists into why they will reduce downstream flood severity and

improve water quality. However, there needs to be more research into the observable benefits that

current easements have brought to the surrounding ecosystem and infrastructure through flood

reduction and natural channel migration. Additionally, further research into legal actions related to

changing property boundaries will be necessary to increase public buy-in for channel migration zone

easements.

Discussion

There are several clear benefits to local hydrological quality and water systems due to

conservation easements. In all three forms of easements, restrictions on land use are usually paired with

moderate restoration activity. In the case of the wetland conservation easements studied, wetland

drainage infrastructure was removed, and perennial and native species were planted over the fallow

fields. Forest buffer zone easements require planting appropriate native tree species and understory

plants. Channel migration easements often involve the removal of rip-rap or other channelization

infrastructure. These common restoration practices indicate that restoring certain natural features within

an easement helps improve water quality. Restoring riparian vegetation in both wetland and forest

buffer zone easements is essential in preventing nutrient runoff. Likewise, in channel migration

easements, the prevention and removal of channelization infrastructure is essential to the natural

regulation of floodwaters by the riparian zone.

This combination of voluntary land use restrictions and restorative actions improves water

quality in easement areas. Notably, wetland conservation easements exhibited significant reductions in

soil erosion, nutrient runoff, and floodwater storage. The effect of wetland conservation easements on

floral diversity was less clear due to the complexity of reintroducing species into an ecosystem, and
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climatic factors, which I will discuss further below. Forest buffer zone easements generally demonstrated

an ability to significantly reduce sediment and nutrient runoff into water systems in the Chesapeake Bay

watershed. In both studies reviewed, the underlying hydrogeology and stream bank slope of a forest

buffer zone was found to play a role in projects' ability to absorb nutrient runoff. Channel migration zone

easements are based on our understanding and observations of river dynamics and have seen limited

implementation in the US so far. Studies regarding their efficacy in reducing flood severity and improving

water quality are sparse. However, one case study from Vermont showed a significant reduction in

phosphorus runoff after implementing a channel migration easement combined with restoration

activities. Additionally, adopting river corridor easements into state policy in Vermont increases the

opportunity to further study the benefits of these easements to the surrounding ecosystem.

The literature on the efficacy of wetland conservation easements and forest buffer zones shows

that the degree to which easements can improve local water quality and vegetation is related to local

geology, hydrology, weather patterns, and soil. For example, regarding the success of restored plant

communities in wetland conservation easements, Laubhan and Gleason (2008) found that the restored

potholes' catchment types, zones, and physiographic regions were all critical factors in the success of the

restored flora. In addition, in their respective studies, Orzetti (2004) and Lowrence(1997) found that the

underlying geology of a forest buffer zone was an essential factor in its ability to absorb nutrient runoff.

This finding led Lowrence to recommend that areas such as the piedmont plateau and certain outer

coastal plain regions should adjust their buffer zones to include different vegetation that might better

absorb nutrient runoff before it reaches groundwater systems. Additionally, Gleason and Tangen (2008b)

and Orzetti (2004) found that the conservation easements' ability to reduce erosion and nutrient runoff

increased with time. This temporal improvement is significant for wetland conservation easements and

forest buffer zones. In both studies, most easement lands were under federally contracted easements,

which were often 15 -30 year agreements.
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The recognition that the positive results of conservation easements depends on complex

environmental factors unique to each area has several implications. First, it indicates that implementing

a uniform set of restoration actions for all types of easements would be less effective than prioritizing

restoring native vegetation and improving maintenance actions for each easement. Second, tailoring

restoration action to each easement area would require additional research into underlying ecological

and hydrological conditions for each easement site, which on a practical level, entails spending more

money on employees.

Additionally, the understanding that the benefits of easements grows over time has implications

for easements funded through the CREP or WREP programs, as these federal easements are typically

under 15 to 30-year contracts. These termed contracts highlight a significant problem with

federally-contracted easements: their legacy is dependent on landowner attitudes that are subject to

change. Cooper & Jacobson (2009) found that 75% percent of easement holders surveyed indicated they

would renew their easements out of a sense of environmental stewardship. However, they also raised

concerns that the landowner's likelihood of renewing easements was related to agricultural commodity

prices. Specifically, the surveyors found that in the event of an increase in crop prices previously grown in

easement zones, including soy and maize, a landowner may be less likely to renew their easement.

Landowner temptation to not renew easements highlights the problem: when easements in agricultural

areas are not perpetual, they can be in jeopardy due to crop prices when their term ends. Furthermore,

knowing easements' ability to improve local water quality may increase over time, uncertainty about

whether a landowner will renew their contract jeopardizes the benefits on water quality from

easements.

Another challenge with these easements is that maintenance is often needed to ensure their

success, particularly for forest buffer zone easements (Alliance for the Chesapeake Bay 2015). For

example, trees and understory restored by the Chesapeake Bay program were often damaged by deer
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browsing, competing vegetation, and even lawn mowing by property owners. The failure of vegetation

restoration on some easements indicates the need for better planning, planting, and upkeep of restored

vegetation. The Alliance for The Chesapeake Bay (2015) report noted better outcomes from greater use

of tree tubing to protect from wildlife, and selective pesticide use to prevent competition from

unwanted vegetation while establishing the understory within buffer zones. There is currently an array of

grant funding through the NRCS that can assist landowners with easement maintenance. However, given

the degree to which maintaining vegetation influences improvements to water quality, greater emphasis

should be placed on increasing outreach and education on best practices for easement maintenance for

landowners.

Regarding channel migration zone easements, Montana Aquatic Resources Services (2017)

discussed a fundamental challenge to their wide-scale implementation observed during their two pilot

easements on the Yellowstone River. One easement required an Environmental Analysis and a public

comment period, as it was created in partnership with the Montana Department of Fish, Wildlife, and

Parks. Throughout the public comment period, local stakeholders voiced concerns that implementing

this easement would put their properties at risk for flood damage. The challenge of overcoming public

opinion and opposition to channel migration zone easements is essential to their acceptance. The flood

mitigation benefits from channel migration zone easements increase as more areas within a floodplain

are restored. Furthermore, the channelization of a section of the river increases its flow. It decreases

erosion within that section leaving the river with greater energy and discharge downstream, which has

the potential to cause more severe flooding in areas downstream without armored banks. Often,

landowners do not want to be the first to implement a new form of flood control on their property,

particularly one that runs counter to the flood control measures that have been prevalent for the past

several decades or that their neighbors oppose them. Thus a significant challenge with channel

migration zone easements will be changing landowner attitudes towards them.
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Recommendations

The following recommendations should be considered by land managers to increase the benefits of

conservation easements to surrounding water quality:

● Incorporate greater ecological data in the designing of restoration projects on easement

properties, as well as additional upkeep after the restoration of vegetation. It is clear that the

successful restoration of perennial or native vegetation is one of the most significant factors in

improving water quality. To ensure that easements maximize their benefit to the surrounding

ecosystem, it is necessary to fully understand the underlying hydrogeology and precipitation

patterns, to ensure long lasting benefits from vegetation.

● Increase of contracted easement terms to be greater than 30 years, or create a more flexible

easement revision process. In numerous studies it has been documented that the efficacy of

restoration projects increases with age. This is a significant problem for federal contracted

easements that have 15-30 year terms. To solve this, I recommend two things. Federal WRE and

CRE easements should utilize longer term agreements, greater than thirty years. This will allow

the ecosystem benefits to be fully realized, and allow landowners the opportunity to observe the

benefit of easements on their property. Alternatively, I recommend that in-perpetuity easements

be more frequently utilized, but with more flexible mechanisms to revise easement agreements.

While it is currently possible to revise easement agreements, the legal process for revision is

often arduous and subsequently not frequently done. Changing the process to allow for easier

revisions may increase the appeal of easements to landowners. Additionally, the impact of

climate change on local ecology will likely increase the need to be flexible in our easement

agreements and restoration projects, to adapt to changes in flora, fauna, and weather patterns.

● Further research on the local impacts of easements currently implemented. To promote the use

of channel migration zone easements, it will be necessary to have a body of research
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documenting their benefits on the environment, and benefit to society. To do so, I recommend

further research into easements which have already been implemented in states such as

Washington, Vermont, and Montana.
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Reflections on a Summer Working With OneMontana

From May 2022 through January 2023, I worked with the non-profit organization OneMontana as a

research assistant. One Montana is a non-profit organization based out of Bozeman founded with the

purpose of providing resources to both rural and urban communities throughout the state, and

supporting working lands and private land stewardship. I joined a team tasked to conduct research over

the summer related to the planning for succession of agricultural lands and businesses here in Montana.

The goal of this research is to assist OneMontana with their Landowner Education and Resource Network

(L.E.A.R.N) program, which focuses on providing education and resources to farmers and ranchers in the

state. By the time I began my research, One Montana had identified that numerous tools and resources

currently existed to assist landowners in succession planning, however barriers remained that limited the

number of landowners that were accessing these resources. One Montana sought my and another

Environmental Studies student’s assistance to help understand the barriers that landowners experience

in accessing succession planning resources, and to identify and consolidate available resources for

succession planning into a single location.

Overall I found this experience to be beneficial to me both personally and professionally. Throughout the

course of these duties, I was able to practice and refine my interpersonal and organizational skills, and

gained knowledge about the issue of succession planning in agriculture from those who are directly

experiencing it. As I conducted outreach and interviews with ranchers, farmers, and legal and financial

professionals, I developed greater competence and comfort in communicating clearly and effectively

with unfamiliar people. One aspect of my communication skills in which I observed this growth was my
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ability to establish rapport with interviewees and provide them space to feel comfortable, and to share

personal stories and thoughts throughout our interviews. I found that the process of arranging,

conducting, and analyzing interviews necessitated organization. Subsequently, my organizational skills

grew over the course of my work as I developed systems of ensuring my interview questions were clear

and concise, and my interview notes were organized and filed properly to help facilitate an easier

analysis afterwards. It often seemed like I was pursuing a balance between striking up casual

conversations with interviewees, and maintaining professional and research goals.

In addition to the personal and professional growth achieved throughout the course of my work this

summer, my other accomplishments include completing around 20 interviews with a variety of different

stakeholders, and contributing to the completion of a final report which details the entirety of our

project. The final report is the culmination that describes all of the work the research team did with

OneMontana, and thus, it is a meaningful accomplishment and a valuable contribution to the L.E.A.R.N

program. In addition to these accomplishments, there were a number of skills and concepts I’ve learned

throughout the course of my education at The University of Montana which I was able to apply to my

work with OneMontana.

I found this internship provided me with opportunities to work on several competencies from the

Natural Resource Conflict Resolution(NRCR) program. Through engaging with a diversity of stakeholders,

I sought to understand their needs and interests, as well as the institutional incentives and constraints

that many of them operated under. This work also entailed me evaluating knowledge gleaned from

interviews and identifying their utility to OneMontana as they decided what to do next, which was

reflected in the final recommendations and next steps presented to each organization. Additionally, in

curating my interviews I provided space for a range of different stakeholders to tell their truth, often
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embracing different ways of knowing which ultimately led to a fuller and more complex understanding of

the issues and underlying needs for each program. The application of these concepts improved my

analysis of the interviews and the end results and takeaways, as well as the research team's

recommendations for OneMontana.

Over the course of my work, I was also able to accomplish each of the goals set for myself in my initial

internship description and goals’ write-up. As mentioned earlier, I found over the course of interviewing

people a growth in my ability to design and facilitate conversations that were comfortable for the

interviewee, and also yielded useful information for our project. Additionally, I was able to refine my

skills in communication throughout the interview process and the creation of our final report. The

interview process demanded that I ask clear, concise questions to each interviewee, and actively listen to

their response in order to follow up with adequate questions and increase my understanding of their

perspective. I was also communicating with co-workers daily, providing work progress updates, and

exchanging helpful information about the interview process in order to improve our practices as a team.

The act of analyzing my interview notes in order to create our final report further refined my

communication skills through the process of distilling and communicating large amounts of information

from interview notes succinctly in our reports findings and discussion sections (Appendix A).

I also gained a greater understanding of several aspects of succession planning, including: its historical

context, its prevalence today across the country, and the impact which it has on local and family run

agricultural operations in Montana. I found the interview process to be a beneficial way of learning

about this issue, as I had the opportunity to understand it from numerous perspectives including those

of farmers and ranchers, as well as legal experts, financial planners, and mediators that are assisting

landowners through the process. Each of these different groups offered particular insights from their
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experience which allowed me to gain greater understanding of this issue. Over the course of conducting

outreach and interviews for this project, I found myself in conversation with many incredible people

involved with the preservation and conservation of natural areas as well as working lands here in

Montana. These conversations provided me both with an introduction and connection to conservation

organizations in the state, as well as discussions into the values and insights these professionals had to

offer.

As I reflect on the overall experience I’ve had working with OneMontana, I find it to be a positive and

beneficial one. I enjoyed most stages of the process, from designing and conducting interviews to

analyzing them into our report. Though time consuming, I found the most enjoyable and rewarding

aspect of the work to be the interviews themselves. I was so grateful to have the opportunity to hold

conversations with so many knowledgeable professionals from a variety of fields, who all cared so deeply

about the landscape they exist in, and the farmers and ranchers they work with. The level of care they

had permeated the conversations, and their knowledge of conservation practices and tools was

beneficial to me both personally and professionally as I consider my next steps towards working in the

landscape conservation field.

One aspect of this job which I found the most challenging personally was the level of organization

needed to efficiently plan, conduct, and analyze interviews. As I learned throughout the process, the way

interview notes are taken and organized directly impacts how easy or time consuming it will be to

analyze them down the line. Similarly, the organizing and consolidating of interview notes by category

and stakeholder group allowed us to more quickly and efficiently review our data once interviews

finished up. These smaller details of organizing during the interview process were a learning curve for

me, and have provided me with an opportunity to grow professionally.
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Another aspect of my internship work that proved to be difficult was the nature of conducting outreach

and interviews over email and phones (Appendix B). As the one scheduling interviews, the consistency of

my work was dependent on the response of those I was reaching out to. Thus there were some weeks

over the course of my work that I would only end up conducting one interview, and some days in which I

may conduct three interviews. I learned to get ahead of this inconsistency by increasing the number of

people I was reaching out to, under the assumption that many would not respond, or would respond

days or weeks after initial contact. After adjusting my outreach habits by routinely sending follow up

emails and regularly identifying new potential interviewees, I saw more consistent interviews.

Additionally, I found that working with our project supervisor, OneMontana’s Executive Director Sarah

Davies Tilt, helped to make the experience as good as it was. She was a responsive, supportive, and

encouraging supervisor for our team. I found her to be accessible and helpful throughout the process

through her availability to answer any questions the team had, and our frequent team check-ins, in

which we provided updates and sought direction throughout the course of our work. Given the structure

and support provided by OneMontana, and the expertise offered by our supervisor, there is little that I

would change regarding the work opportunity provided for me. I would recommend any student to take

the opportunity to work with OneMontana in the future.

This internship experience furthered my academic and career goals by providing me with hands-on

experience working with an organization whose focus is in line with my interests. Given my interest in

collaborative conservation, conflict resolution, and balancing working lands with ecological conservation,

I am grateful to have had this opportunity to hold conversations with numerous professionals who are

working in related fields. I am also grateful to have had the opportunity to lend a hand on an issue such
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as succession planning, which has far reaching effects that are related to each of the interests mentioned

above. The analytical and interview skills I was able to practice and the practical knowledge of

conservation tools and the issues landowners and conservation groups face will all benefit me

professionally in the future. Most importantly, the information distilled into our final report will ideally

contribute to the development of a succession planning tool for landowners, which could assist a larger

number of farmers and ranchers in Montana plan for the continuation of their lands and businesses,

ultimately keeping them in local and family hands. I hope that the work I contributed to this summer will

help to preserve local communities, economies, and landscapes here in Montana.
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One Montana Final Report
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Appendix B

Landowner Email Prompt, OneMontana

7/18/22

Hello __________,

My name is __________________, and I am a University of Montana graduate student working with One

Montana researching their proposed LEARN project, which focuses on providing tools, resources, and

case studies to help prepare and support private landowners to sustain profitable working lands and

prepare for succession. **One Montana works to create a robust and vibrant future for the people and

communities of Montana by bridging the gap between urban and rural experiences and connecting

people to each other, to resources and expertise. (Leave out this part if they are on the board of 1MT) **

We researched available tools, reviewed different formats for distribution, and considered the

practicality of this project. We are now in our next stage of research, which entails talking to landowners,

farmers, and ranchers about their experience with succession planning and land transitions. Would you

have the time in the next week or two to provide some insight on this topic? Please let me know. I can

also send you the questions ahead of time so that you are prepared, or you could simply answer them in

an email format if you would prefer.

Thank you,

________________
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Executive Summary

Flooding is the most common natural hazard to impact human lives in this century, and it is projected to

increase in both severity and frequency due to climate change (The Nature Conservancy, 2021). Here in

Montana, we are expected to experience this trend of more frequent and severe flooding events, while

paradoxically witnessing a continuing trend of aridification. In recent decades, Nature-based approaches

to flood management have received growing attention. As a Baucus Climate Scholar, I was tasked with

researching the State of Washington’s Floodplains by Design program, and determining if such a program

could be implemented in Montana. The research consisted of interviewing 14 stakeholders representing

a variety of different groups in Missoula County to identify: what needs exist in regards to floodplain

management and restoration in Montana; at what scale could an initiative be successfully implemented;

and what tools could be borrowed from the Washington program here in Montana. This report discusses

background information, the methodologies utilized for research, interview findings, recommendations,

and questions that remain after completing interviews. Upon concluding my research, the following

recommendations should be considered if implementing a Floodplains by Design program in Montana:

(1) A Floodplains by Design program in Montana may see the most success as a county-wide pilot

program:

There are important differences in the existing needs as well as the political landscape between

Washington and Montana that would impact the adoption of a Floodplains by Design program. Western

Washington, where the majority of Floodplains by Design projects have been implemented, has a history

of frequent flooding events as well as a higher population density and related infrastructure, thus there

existed a greater need to address the issue of flooding. Since 2013, the Floodplains by Design program

has received significant funding from the Washington State legislature, which is made possible by a

supportive state government as well as a larger state budget. The existing needs, the priorities of the

state government, and the overall size of the Montana state budget led me to conclude that a statewide
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initiative would not receive the support seen in Washington. In considering the prospect of

implementing such a program in Montana, I conclude that a pilot program in Missoula County would

have the most success, due to The Nature Conservancy’s historic presence in the Blackfoot Valley, a

favorable county government, and the significant cost of implementing floodplain restoration projects or

easement purchases.

(2) There is a need to update floodplain policy:

Regarding the needs and concerns expressed by stakeholders over the course of interviews, the most

frequently discussed topic that emerged was regarding the changing population trends in the state.

Many felt that proactively addressing the increase in population and related development near

floodplains through regulatory action would be the most effective tool in mitigating future flood

damages and maintaining the natural function of floodplains. It was also evident that current floodplain

regulations on a local level are complex and vary based on city and county policy and FEMA standards.

Several interviewees were supportive of an updated county floodplain policy which uniformly restricts

development and considers risks to the environment as well as human life and infrastructure in its

regulations.

(3) Beyond Local Policy:

Beyond updating local policy, several stakeholders expressed interest in implementing floodplain

restoration projects throughout the County. Interviewees identified several areas in Missoula County

where the potential for collaboration on floodplain restoration or policy advocacy projects existed. Many

interviewees felt that an increase in communication between organizations could advance certain

projects in line with the goals of Floodplains by Design.

Additionally, several stakeholders were advocates of a channel migration zone easement program. This

form of easement has been utilized in Washington’s Floodplains by Design program to prevent
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channelization and development within channel migration zones. In taking into account the natural

movement of rivers and streams, channel migration zone easements are more adaptable to the natural

changes in river channels than current regulations that rely on FEMA floodplain maps to enforce

regulations. In lieu of regulatory action, these easements are an effective and proactive means of

preventing future development along river channels.

Considering the level of interest in collaboration on Floodplains by Design projects, the existing need to

address concerns over development, and the need to prepare for flooding and drought conditions, a

Floodplains by Design program could be impactful in Missoula County. Such a program could encourage

more responsible development and improved water management. Additionally, in utilizing nature-based

restoration projects it could reduce flooding severity and related damages to infrastructure, and increase

drought resiliency through improvements to water management and irrigation infrastructure. If The

Nature Conservancy chooses to move forward with a Missoula County Floodplains by Design Pilot

Program, a recommended next step would be to convene a working group to increase communication

and promote collaboration on identified restoration projects or policy initiatives.
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Introduction

The flooding of rivers poses a risk to humanity and our related infrastructure, and due to climatic

changes, this risk is expected to increase over the coming decades. Flooding is the most common natural

hazard to impact human lives so far this century, with an estimated 25 percent of the world population

living within an inundation zone currently (Smith, et al. 2021). Additionally, climate change is increasing

the frequency and intensity of extreme rainfall events, such that climate projections expect ‘100 year’

floods to at least double in frequency by the end of the century (The Nature Conservancy, 2021). As

more research has shown that widespread channelization of rivers has inhibited the natural function of

floodplains and contributed to greater intensity of flooding events, people have begun to look to

‘nature-based solutions’ to reduce flood damage, restore normal function to water systems, and

replenish aquifers (Parker & Andres, 1976).

In many regions of the US, the frequency and intensity of extreme flooding events has already been

noticeable. In the Pacific Northwest, the interaction between warming temperatures, changes in

seasonal precipitation patterns, and the region's snowpack are increasing the frequency of flooding

(Tohver et al. 2014). As research was beginning for this project, significant rains and rapid snowmelt in

the vicinity of Yellowstone National Park caused an extreme flooding event, with the Gardiner River

reaching a peak flow four times greater than average and causing widespread damage to private

property and infrastructure both inside Yellowstone National Park, and throughout the floodplains of the

Yellowstone, Gardiner, and Lamar Rivers (Yellowstone Volcano Observatory, 2022). While Montana is

projected to experience more frequent and severe flooding events in the coming decades, extreme heat,

diminishing snowpack, and changing precipitation trends have led to prolonged drought conditions in

the Northern Rockies and Upper Missouri River Basin (Martin et al. 2020).
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Since 2013, The Washington State legislature has appropriated money towards the Floodplains by Design

(FPbD) program, an initiative focused on implementing ‘nature-based solutions’ to flood mitigation and

habitat restoration. Broadly speaking, Washington State’s Floodplains by Design initiative has been a

public private partnership between the State Department of Ecology, local, county, and tribal

governments, The Nature Conservancy, and local stakeholders. Its overall purpose is to promote and

fund floodplain restoration projects that lower the risk of flooding and flood related damages to

landowners and agriculturalists, while also improving water management, providing critical habitat for

fish species, and supporting normal ecosystem function overall.

The history of how the FPbD initiative moved from a conceptual idea to a legislatively funded program is

notable. The program began with The Nature Conservancy leading site-scale projects in Skagit Bay, WA,

with an initial focus on salmon habitat restoration. Initially, flood management was a secondary benefit

to the restoration of salmon habitat. As the Floodplains by Design program evolved in its scale and focus,

The Nature Conservancy pivoted from primarily leading projects, to filling the role of coalition builder–

working with the State Department of Ecology to coordinate and distribute funds to projects run by local,

county and tribal governments, often supporting collaborations involving diverse stakeholders.

Floodplain by Design projects have focused on a range of objectives including revegetation of

floodplains, restoration of fish habitats, infrastructure improvements such as levee and dike setbacks,

and road relocations that also restore historic floodplains. These projects have been carried out with the

overall goal of increasing community resilience and improving ecosystem function in floodplains. Several

restoration projects completed in Washington state have been designated agricultural resilience projects,

with the goal of reducing crop damage and loss due to flooding, while improving access and the supply

of water for irrigation.
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Beginning in the spring of 2022, The Nature Conservancy Montana tasked their Baucus Climate Scholar

Fellow with researching the viability of implementing a FPbD program in the State of Montana. The

objectives of the research were to broadly identify what the needs are in Montana regarding floodplain

management, identify which aspects of the Washington State FPbD program might be applicable in

Montana, and identify what challenges might be faced in implementing an analogous program in

Montana. In the summer of 2022, over the course of several months, informal interviews exploring these

research objectives were conducted with a variety of different stakeholder groups, including: water

conservation groups, land trusts, local government floodplain administrators, industrial representatives,

and ranchers.

This report provides a synthesis of and discussion about the content of the interviews conducted during

the research. This discussion includes stakeholder needs, insights, common themes, and challenges

regarding the implementation of a FPbD program in the State of Montana.

Research Study Objectives

The objectives of this study were to: (1) describe the Washington State FPbD program, (2) understand

stakeholder needs regarding floodplain management in Montana, (3) determine aspects of the program

which may address needs in Montana, (4) determine aspects of the program which are less relevant to

the State of Montana, and (5) consider what challenges might be present in implementing an analogous

program in the State of Montana.

Methods
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To accomplish these objectives qualitative ‘individual in-depth’ interviews was selected as an ideal

format of engaging stakeholders in meaningful discussion about the needs they observe regarding

floodplain regulation and restoration (DiCicco-Bloom & Crabtree, 2006). Over the course of the research,

qualitative data were collected from 14 interviews with a range of different stakeholders, including:

water and land conservation groups, Missoula County and City government planners, a rancher from the

Blackfoot Valley, a professor of water law, and a civil engineering firm representative. All interviewees,

but one Nature Conservancy Washington representative, were from the State of Montana. The list of

organizations interviewed can be found in Appendix A. Of the various organizations interviewed, the

group with the highest representation was water conservation non-profit organizations. By using a

qualitative approach to gathering data, I was able to establish a preliminary understanding of

environmental and stakeholder needs regarding floodplain management in Montana. This basis of

understanding has informed the report's recommendations for a Floodplains by Design program.

Interviews for this report were conducted primarily over the phone, except for a small number of Zoom

calls. All interviews except for two were conducted on a one-on-one basis between the research fellow

and the interviewee during the months of June through October 2022. Interviewees were asked some or

all of the standardized questions (Appendix B), depending on time constraints and the direction of the

conversations. Certain interview questions were added or subtracted from the standardized questions

based on the background and relevance of each stakeholder interviewed prior to the interview taking

place. Interviews on average lasted 40 minutes, with some lasting as long as two hours, and others as

short as 20 minutes.

The initial interview participants were primarily recommended by The Nature Conservancy, and

subsequent participants were identified either through The Nature Conservancy contacts or snowball
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sampling at the conclusion of each interview. Snowball sampling is a technique in which research

participants or interviewees are asked to assist researchers in identifying other potential subjects

(Oregon State University, 2010). After preliminary research, the scope of the potential program was

modified to explore the idea of a county-wide pilot program in Missoula County, and subsequent

participants were selected to correspond to that scale. The information gathered over the course of the

research interviews was first edited and reviewed to note major themes and takeaways, then organized

by their stakeholder group for subsequent analysis. Interviews were organized into one of the following

stakeholder groups: Water conservation representative, land conservation representative, government

representative, development representative, agriculture representative, or water law representative.

Permission to record or transcribe exact interviews was not requested by the interviewer.

Interview Findings

Interviews were used to inform research objectives two through five. Notable interview findings include

the following:

(1) Washington and Montana are different in several important ways:

Western Washington, where the bulk of FPbD projects have been undertaken, is an area prone

to flooding. In any given year, there is a greater than 80 percent chance that ten or more flood

events will happen across the state (Washington State Department of Ecology, 2022). In western

Washington, a ‘100 year flood’, is actually likely to occur around once every four and a half years

on at least one river draining into the Puget Sound (Jones, 2022). Additionally, two thirds of the

population of the state live within the Puget sound region. The propensity of flooding in western

Washington, coupled with the significant population centers in the Puget Sound watershed

created an ongoing need to address flooding and flood related damage, and an opportunity for

nature-based solutions such as The FPbD initiative to receive interest.
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Beginning in 2013, FPbD received funding from the Washington State Legislature. In the

2021-2023 bi-annual state budget, FPbD received 50.9 million dollars, which has been

distributed across numerous impactful projects. A supportive state legislature, and large state

budget may be factors in the likelihood of the FPbD program receiving funding in Washington

state. It seems unlikely in the current political landscape of Montana that a FPbD program would

receive funding on the level seen in Washington State. This combination of identified need,

supportive state government, and larger budget are three key distinctions between Washington

and Montana which should be noted when considering implementing a FPbD Program in

Montana.

One factor that is similar between Washington and Montana is a widespread conservation ethic

and interest in wildlife protections. During the early stages of Washington’s FPbD, the initiative

was primarily focused on improving salmon habitat, with flood management being a secondary

benefit of restoring riparian habitat and function. Several interviewees had remarked that

improving fish habitat could be a successful argument for restorative or conservation actions

under the FPbD program.

(2) Adapting FPbD for Missoula County:

One issue facing Missoula County residents that nearly every stakeholder group mentioned was

an influx of people and a related increase in development in recent years. Many regarded

development within floodplains to be the biggest challenge in preventing future property

damage from flooding events, and maintaining a natural, functioning floodplain. The need to

proactively prevent further development in floodplains through policy or easements was

brought up by several interviewees as a potential aspect of a FPbD Montana pilot program.
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In addition to concerns over development and flood management, increasing drought resilience

was also brought up as a potential goal of a Montana FPbD program. Warming temperatures,

diminishing snowpack and early spring runoff have contributed to frequent drought conditions in

recent decades, creating a need to address water management and drought resilience. Many of

the tools that could be utilized to address this need are in line with the FPbD program, including:

improving water management practices and irrigation infrastructure, nature-based restoration

projects, and channel migration zone easements.

It was clear from several conversations with conservation and government stakeholders that

there is room for greater collaboration between organizations, including local government. More

routine communication amongst local conservation and water groups, local government, and the

public could help identify areas in need of restoration work, garner support for greater

floodplain regulation, and improve the success of implementing a county-wide pilot program.

Several interviewees mentioned their organization would consider collaborating on a range of

initiatives, including efforts to improve floodplain policy, floodplain restoration projects, and

pushing for a channel migration zone easement program. I learned through conversations with

The Nature Conservancy employees involved in Washington’s FPbD initiative that their program

saw success in breaking down the silos of different funding sources and interests, and

connecting and coordinating other organizations and local governments towards the goal of

floodplain management. It is apparent from conversations with stakeholders in Montana that

filling such a role in Missoula County could contribute to significant progress in improving and

preserving the ecological integrity of local floodplains.

(3) Floodplain policy:
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Throughout many of the conversations, the topic turned to what forms of development are

permitted within a floodplain. The subject of FEMA regulations, and what development is

permitted can be complex for landowners and organizations alike. Regulations based on FEMA

maps are influenced by how current and accurate the maps are. Furthermore, FEMA regulations

are based on a mandate to protect people and their infrastructure, not the environment. The

resulting system of regulations varies between local governments and is not required to consider

ecosystem health in its regulations. While the Missoula County representatives interviewed

discussed their commonly used tools to dissuade unsafe development in floodplains, their

authority was limited by their permit based and complaint enforced regulatory structure.

(4) Channel migration zone easements:

Several interviewees advocated for an increased use of channel migration zone easements.

While a common perception of these easements is that they restrict land use in areas where

land use is already highly regulated, they are a useful and adaptable incentive for the

conservation of private property and are regularly implemented in the Washington State FPbD

Program. The agreement not to interfere with the natural process of erosion and deposition

within the historic channel migration zone, as opposed to the use of FEMA floodplain maps for

regulation, accounts for the natural channel movement over time and encourages normal

ecologically healthy riparian areas. Under local and federal regulations there is still a range of

actions that landowners can take within privately owned floodplains; these easements are

excellent tools to preserve natural floodplain functions and channel migration processes.

Additionally, while they restrict development actions within the floodplain, these easements

traditionally allow landowners to retain all land use rights on the remaining property. These

easements have been growing in use over the past decade, and have been observed to be

broadly beneficial to ecosystem function and wildlife, and effective at reducing flood severity
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and related damages. The Nature Conservancy has previously partnered with Montana Aquatic

Resource Services (now Montana Freshwater Partners) on the purchase of a channel migration

zone easement on the Yellowstone River, and research has been conducted on the impact and

efficacy of this project.

Recommendations

After analyzing the interviews, a FPbD Program in Missoula County could incorporate the following

approaches:

(1) A FPbD program in Montana could see more success as a county-based pilot program, potentially

in Missoula County. Given The Nature Conservancy’s historic relationships and existing presence

in the Blackfoot Valley, and a favorable County government, coupled with the amount of time

and money necessary for initial pilot projects, Missoula County would be an ideal area to pilot a

FPbD program.

(2) Organizing a campaign to promote regulations that create uniform restrictions throughout

floodplains in the county. Currently there is a range of development activity that can take place

in a floodplain including agricultural activities, and development of approved structures. The

complexity of FEMA regulations and related insurance in mapped and unmapped flood zones

leaves restrictions variable throughout the county. In the face of growing populations and

development, preemptively implementing restrictions which limit permitted activities such as

channelization and prevent future development in floodplains would go a long way to reduce

future flooding severity and damage.

(3) Collaborative restoration work. Throughout Missoula County there are several groups that are

engaged in floodplain restoration. Increased communication and collaboration with local groups

to promote natural floodplains could lead to higher community engagement and more effective

84



improvements to and management of floodplains. It is apparent from my conversations that a

number of stakeholders in Missoula County might support collaborating on restoration projects

along the Clark Fork River. Several stakeholders also expressed interest in collaboration on

initiatives aimed at overhauling floodplain policy in the County.

(4) Channel migration zone easements. Throughout interviews with stakeholders from local

government, there was an interest in supporting The Nature Conservancy in purchasing channel

migration zone easements in the county. There exists a growing body of science that shows their

efficacy in reducing flood severity, and preventing property damage, and their success can be

observed in states with analogous easement programs, including Colorado, Vermont, and

Washington’s FPbD program. The research which has been conducted on The Nature

Conservancy’s channel migration zone easement held on the Yellowstone River could be used to

inform a future channel migration zone easement program.

(5) Drought resiliency. Several interviewees expressed concern over the increasing frequency of

drought conditions in Montana, often noting that it was an issue that is more apparent in their

daily lives than flooding. Incorporating projects that improve water management and irrigation

infrastructure would be in line with the goals of Floodplains by Design and would benefit many

residents of Missoula County. Additionally, funding for improved water management is

frequently available from federal programs such as the Department of the Interior’s

waterSMART grant.

(6) Next steps. If The Nature Conservancy chooses to move forward with a pilot program, a

recommended next step would be to establish a working group focused on identifying areas of

collaboration amongst local conservation organizations and local government. There were

several specific projects and initiatives that interviewees had noted they might be willing to

collaborate on, and convening a working group would help reach consensus, explore additional
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funding sources, and ultimately advance these projects. While funding remains a significant

factor in implementing projects related to FPbD, several interviewees mentioned the

Department of the Interior’s ‘waterSMART’ grant program as a potential funding source. The

‘waterSMART’ program provides a 50/50 cost share to projects aimed at conserving water use,

or protecting endangered species, both of which are prospective outcomes of a FPbD program.

Remaining Questions

Over the course of research analysis, there were several questions asked by either interviewees or me

which should be answered if The Nature Conservancy chooses to move forward on this program. The

following questions remain:

(1) Where will funding come from?

If The Nature Conservancy decides to pursue a FPbD pilot, helpful strategies for identifying

funding sources for floodplain restoration and easement programs can be found in other states

with lower population sizes and smaller state budgets, such as Vermont's River Corridor and

Flood Management Program. One funding source which could be applied to many of the

initiatives in this program is the US Department of Interiors 'waterSMART’ grant program, which

is applicable to many of the projects within the scope of a FPbD program. Regarding channel

migration zone easements, at least one government representative was interested in identifying

funding sources in support of an easement program. Still, to pursue floodplain restoration

projects and easement purchases will necessarily require significant funding for its success.

(2) Where are the gaps in current floodplain regulations?

There is a need for greater clarity on where the gaps are in protections for riparian areas

regarding which regulations significantly constrain what you can do in floodplains, and how they
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are applied in each county. Further research into these regulations will help a FPbD program

identify the most beneficial projects.

(3) Political opposition?

The stakeholder groups selected for this assessment are predominantly groups whose

professional identity and interests center around floodplain regulation, floodplain restoration, or

US water law in western states. Due to this bias, there is still a need for further analysis of other

stakeholder groups and missoula county residents who would be more likely to oppose an

increase in regulation of any kind, and particularly of regulations impacting property rights, in

order to identify the opportunity for coalition building, as well as identifying political opposition

to greater floodplain regulation or restoration work.

Conclusion

The information discussed in the report summarized common themes and key takeaways that came up

over the course of research. The objectives defined in the outset of my research were to identify the

needs in Montana (specifically Missoula County), determine which aspects of the Washington State

program were most applicable, and what potential challenges might arise in implementing such a

program. To these ends, I learned that most interviewees feel Missoula County needs to address the

increase in development in the State as it pertains to floodplains. Given the widespread concern over

Missoula's growing population and increasing development, supporting actions to ensure that

development is done right, or not at all when considering floodplains is a broadly supported next step.

Furthermore, I learned that several tools utilized in Washington’s FPbD program projects could be
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applied here in Missoula County including channel migration zone easements and riverbank restoration.

The biggest challenge to implementing a FPbD program in Montana is funding availability. It is unlikely

that a Montana program could see the level of state investment that is seen in Washington and so

identifying funding sources such as the ‘waterSMART’ grant for projects under this initiative would be

essential to moving forward.

Throughout the interviews, it was refreshing to engage with community members who often expressed a

willingness to work together on various aspects of this initiative if it were to proceed. There was a broad

consensus that actions should be taken to protect and restore the natural character of our floodplains.

Many interviewees expressed a willingness to collaborate on several initiatives related to this objective

and it appears communication across organizations and levels of local government could benefit the

program's implementation.

In conclusion, a pilot FPbD program in Missoula County could see success. There is a need in Missoula

County to address some of its growing pains and ensure that development in or near floodplains is

restricted and ecologically responsible. There is interest among local organizations and there are several

projects which groups are willing to collaborate on. The ethos of FPbD and its call for nature-based

solutions to protect fish habitat, reduce flood hazards, and increase resilience to drought and climate

change would likely be embraced in Missoula County, if The Nature Conservancy chose to pursue this.
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Appendix A

List of organizations interviewed:

Missoula County Water Quality District

Trout Unlimited

Clark Fork Coalition

Five Valleys Land Trust

The Nature Conservancy Washington

Blackfoot Challenge

Mannix Family Cattle Ranch

Montana Freshwater Partners

City of Missoula Government

Missoula County Government

Montana Floodplain Managers

WGM Group

Alexander Blewett III School of law, University of Montana

91



Appendix B

Interview questions:

1. Conservation non profits:

a. What do you see as the biggest issue regarding floodplain management in Montana right

now?

b. What role does your organization play in floodplain management or restoration?

c. What are your limits to floodplain management?

d. Does your organization face any challenges regarding floodplains or their management?

e. What are your organizations most significant priorities or needs when it comes to

management?

f. Do you have any needs that are underserved or unmet?

g. Are there any actions you could think of to address those needs?

2. Government planners:

a. What is your government’s (city or county) role in floodplain administration?

b. What is its jurisdiction?

c. As a planner with the city, can you describe your work to me, and how it relates to

floodplain administration?

d. What challenges does the city face in managing floodplains efficiently?

e. Are there any limits in your eyes that prevent the city gov’t from more meaningfully

managing waterways in Missoula county? Inefficiencies?

f. What actions in your eyes would be the most beneficial thing for a conservation

non-profit such as the nature conservancy to do to improve the function of our

floodplains in town?

3. Engineering/ development:
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a. In what ways do floodplain regulations impact your work?

b. How often and in what ways do floodplain regulations come up over the course of

planning a new development?

c. Do you find these regulations to be effective against degradation or adverse impacts to

the water system?

d. Are there ways that you see floodplain regulations could be improved to more efficiently

protect water systems?

4. Ranchers:

a. This may be obvious, but: As a landowners and Rancher, How do you manage your

properties' water?

b. What is the water primarily used for?

c. What are the top priorities for water use?

d. What are your biggest needs regarding wate for a successful operation?

e. Are you at all concerned with flooding?

f. Drought seems to be the biggest concern regarding water use, I’m curious what

strategies you might be using in order to conserve and store water?

g. Are there any floodplain restoration efforts that have been undertaken at your property,

and could you explain them?

5. Law professor:

a. What do you see as the biggest issue regarding floodplain management in Montana right

now?

b. What historically has been the county's role when it comes to floodplain administration

here?

93



c. What has been their stance towards development, policies towards controlling the river,

general stances towards the balance between leaving the river be, and controlling its

floodplain for the benefit of the city surrounding it?

d. What is the extent of local governments regulatory ability, what are the most common

tools they can use, what issues or roadblocks do local gov’s encounter when attempting

to regulate floodplain development?

e. What legal strategies are there to help support a natural floodplain in the face of

development?
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Portfolio Component 4

Comparative Analysis of Research Assistantships with

OneMontana and The Nature Conservancy

John Curnyn

Master of Science Candidate in Environmental Studies

University of Montana

May 2023
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Over the course of the Spring and Summer of 2022, I assisted the organizations OneMontana

(1MT) and The Nature Conservancy (TNC) in assessments into proposed policies for each group

respectively. For the Nature Conservancy, I conducted a situational assessment into floodplain policy. For

OneMontana, I conducted a stakeholder assessment in support of a landowner resource program. The

two assessments completed over this period of time ultimately constituted the bulk of work for my

practicum in Natural Resource Conflict Resolution. Though the purpose of the two initiatives my

assessments were in support of were different in their scale and focus, the process of information

gathering and assessment were similar. Having completed these assessments concurrently over the

course of the year, I am presented with a unique opportunity to reflect upon the process of conducting a

needs assessment within the context of different organizations and topics. Beyond examining the

similarities and differences between these two assessments, I will be reflecting upon the process itself,

assessing the utility of needs assessments in supporting stakeholders in communicating needs, and

possible solutions to complex issues.

In the Spring of 2022, I began assisting two organizations, One Montana and The Nature Conservancy

Montana, in conducting assessments of two prospective programs. One Montana sought to expand upon

their existing Landowner Education and Resource Network (LEARN) program to improve access to

succession planning tools for farmers and ranchers in the state. The Nature Conservancy (TNC) sought to

understand the viability of implementing a program analogous to their Washington state branch’s

“Floodplains by Design” program, which centered around floodplain restoration and conservation

projects. Though these programs differ in goals and content, the processes of information gathering,

analysis, and synthesis were similar. Through my work with these two organizations I gained experience

arranging, designing, conducting, and synthesizing information from interviews with a range of

stakeholders into summary reports.
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One Montana established their LEARN program with the goal of providing tools, resources and case

studies to support private landowners in sustaining profitable working lands and preparing for

succession. By the time I began my research, One Montana had identified that numerous tools and

resources currently existed to assist landowners in succession planning. However, barriers remained that

limited the number of landowners that were accessing these resources. One Montana sought my

assistance to help understand the barriers that landowners experience in accessing succession planning

resources, and to identify and consolidate available resources for succession planning into a single

location.

For over a decade, TNC Washington has been involved in the Floodplains by Design (FPbD) program.

Initially a sight scale salmon habitat restoration program, by the time I began research for TNC, it had

transformed in its scale and goals to become a regional floodplain restoration program, with the

objectives of reducing flooding and related damage to infrastructure, as well as improving habitat for

wildlife across the state of Washington. To better understand Washington’s FPbD program, and identify

stakeholder needs in Missoula County to assess the benefits of a FPbD program, TNC enlisted my help in

conducting a situation assessment in Missoula County.

Differences in organizational culture support and structure:

Between the two experiences I’ve had working with 1MT and TNC, some of the most notable differences

lie in the management structure, and social dynamics of each project. Broadly speaking, my work with

TNC was more solitary, as I was the sole worker on the project and reported to a singular manager for

the majority of my experience. In contrast, I was a member of a two person research team at 1MT, and

we reported to a management team of two. This differing research team structure of solo versus a small
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team led to several differences in dynamics. In reflection, I found that there were several benefits to

working within a small team when compared to working by myself.

Working within a team provided a degree of structure that allowed for social interactions and

affirmations which ultimately made us more efficient. The opportunity to have frequent and brief

check-ins with coworkers throughout the workweek, despite taking up space in our workdays, allowed us

to constantly clarify the direction and goals of our research. Often conversations around minor questions

about the process and content of our interviews allowed me to affirm I was on the right track.

Additionally, informal meetings allowed us at times to commiserate about common issues that came up

throughout our interview process, which then allowed us to exchange advice around tools that have led

to more meaningful and insightful interviews. I find that this aspect of teamwork was immensely helpful,

though it can at times be hard to quantify. On a personal level, I find I operate best when I am able to

frequently ask questions and gather information to ensure I am on track with my work– so being a

member of a small team where our managers were open and available for brief conversations allowed

me to feel comfortable and competent throughout the process.

When working alone and reporting to a singular manager, I was more inclined to temper my questions

for the sake of efficiency, and out of recognition that my manager was dealing with a significant

workload beyond my project. This in turn provided both an opportunity for personal growth, and a

greater degree of uncertainty. While it did provide the opportunity for me to practice self directed

leadership and prompt me to think more deeply about the direction I wanted the research to take, in

practice it often slowed down the progress I made in my research. In recognizing that as a worker I thrive

when I am able to freely ask clarifying questions, the inability to do so often caused me to procrastinate

on work objectives. I consider this to be a beneficial experience that has allowed me to recognize that
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self-directed work in which I am solely responsible for my tasks and objectives is an area where I can

grow considerably. At the same time, I found that my need for more hands-on guidance and

conversation as a worker was not consistently being met. In reflection, I believe that the level of

openness I perceived from my team and management with 1MT was a result of the initial structure they

provided during the information gathering process, and their routine communications that engaged with

the work I was doing. While there were routine check-ins with TNC, our communication was often brief,

and my manager did not often inquire about the specifics of my work, but rather offered to help in a very

general sense– because of these vague offers of support without specific objectives or goals from

management, I often felt unsupported as I made my way through the new and unfamiliar process of

conducting a needs assessment.

Ultimately, the largest opportunity for my experience with TNC to have been improved would have been

through greater support in the form of hands-on mentorship with river management and water

resources experts within the organization. Had my management had the capacity to spend more time

working with me one-on-one, this would have provided greater opportunities for me to develop an

understanding of the complexities of river management and the Floodplains by Design program before

beginning my research. I would also like to recognize that this was the original structure of my fellowship

with TNC, however unforeseen changes to staff led to me being assigned to a different employee within

the organization. The two employees I was initially intended to work with, Sierra Harris and Nathan

Korbe, were by all accounts both experienced in river conservation, and invested in the Floodplains by

Design program in particular. Despite this unexpected staff change, I found my experience to be largely

positive and allowed me to grow in a range of different competencies. In particular I gained valuable

experience in data organizing and tasks management, as well as soft skills related to conducting

interviews and connecting with interviewees.
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The effect of different contexts on the process:

Another key distinction around my work with OneMontana and The Nature Conservancy lies around the

context of their respective research objectives. In the case of OneMontana, I was tasked with adding to a

body of research that had existed within their organization around the immediate issue of succession

planning in the United States. The scale of the generational transition in agriculture currently underway,

the current available resources, and the limited cases of successful land and business transitions within

local communities have all contributed to this being a very immediate issue to be addressed. The existing

need for greater assistance for landowners meant that the research I contributed to carried a different

weight when compared to the assessment I conducted for the Nature Conservancy. In the case of The

Nature Conservancy, I was tasked with investigating the potential of implementing a policy which saw

success in a different US state, and so my assessment focused on identifying how it might address the

needs of landowners, NGO’s, and government planners here in Montana. The key distinction was that

my assessment focused on information gathering to identify potential problems or grounds for

collaboration, without a clear and immediate issue. The difference in context between the two had

several impacts on the work I was doing.

Given the gravity of the context around succession planning, I had begun my research with OneMontana

with a small number of clearly defined goals for my information gathering. The organization sought to

identify available resources to assist landowners in land and business transitions, and to understand how

they could compile these resources to assist the largest number of landowners through the process. This

clarity allowed us to design several sets of interview questions for different stakeholder groups that

needed little adjustment over the course of our research. Additionally, the process of assessing and
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reporting on our findings was made easier by our interview notes often being related to a small number

of topics.

In the case of my research for TNC, I was tasked with understanding how the Floodplains by Design

program operated in Washington, and how it could be adapted for Montana. Ultimately I felt this

assessment led me to investigate a wide array of criteria that could be unified under the label of “water

conservation”. The absence of urgency in Montana, the scale of the Washington State program they

sought to emulate, and the difference in needs here in Montana had several impacts on the needs

assessment process. In contrast to the interview questions designed for 1MT, I found that my interview

questions evolved over the course of my research for The Nature Conservancy as the range of actions

that could be applied to Montana’s context became clearer. Additionally, I was often left with the feeling

that my research could go on indefinitely. The range of stakeholders and the complexity of river

management in America requires a significant amount of research to understand the subject well

enough to make appropriate recommendations. In reflection, this difference in clear objectives and

streamlined interview design is due in large part to the fact that I had an existing body of research to

build off of with 1MT, whereas I was starting from scratch with my research into the Floodplains by

Design program.

Further reflection and key takeaways:

I found the process of conducting assessments for both organizations to be informative and rewarding.

Having the opportunity to speak with such a wide array of professionals in both subjects has allowed me

to understand both succession planning and river conservation in a way that cannot necessarily be

gleaned from class or text. Learning about an issue from the backgrounds and life experience of
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stakeholders provided me with an understanding of the complexities surrounding each issue. One of my

biggest takeaways from conducting these assessments was the importance of the role I inhibited. To

conduct a situation assessment around an issue is to be given the unique opportunity to bridge gaps in

communication. It appears that there just aren't enough opportunities for a diverse group of

stakeholders to sit down and realize they are having the same problems, or that they are considering the

same solutions. In conducting these assessments, as the assessor I have the opportunity to sort of

communicate for these stakeholders, and bridge gaps to promote solutions that interviewees themselves

have proposed.

If I were to go through these experiences again, there are several things I would do differently. More

than anything, I found the most impactful practice throughout this process involves organization.

Establishing organizational systems around contact information, information gathering and analyzing,

keeping objectives and hours up to date go a long way in making the information gathering and analyzing

process easier and more efficient. I found that I was constantly struggling against my own unstructured

nature to keep my information organized and my objectives up to date. There were periods of time

where I found myself failing to organize my research adequately, and I ultimately experienced the

consequences when I began analyzing my data. Had I prepared myself before beginning with greater

structure to organize information into, and persistently arranged information as I gathered it in my

interviews, I would have cut down on time spent looking for data and reviewing interview notes. Moving

forward, creating systems to plan my work and consistently organizing my data throughout the

assessment process is the biggest area of growth for me.

In the future, I plan on adjusting the way that I record interviews. One of the biggest challenges I

experienced throughout my interviews was remaining present in conversation with my interviewee,
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while taking notes and recording key takeaways from our conversation. There was a constant balance

being struck between the two acts, and on several occasions, I felt interviews fall short of their full

potential because my attention was not focused on the story the interviewee was telling me. After

several discussions held in our practicum class, I found that if I were to do this again, I would record my

conversations and transcribe them after for analysis.

As I reflect upon these two experiences, I find that the opportunity they both provided me to learn

about the needs assessment process is what I valued most about them. Throughout this work I’ve had

the space to put theoretical knowledge from school into practice. Through experiencing the assessment

process, I’ve been able to work through common challenges and identify what actions and organizational

structures allow me to work efficiently. Beyond that, I’ve had the opportunity to understand myself

better. In carrying out interviews with a wide range of people across the state, I’ve learned more about

my own personal style of interviewing, how I hold conversations, and really where I fit into the picture as

an east coast transplant trying to help address complex issues in a foreign land.

To me these experiences also reflect the benefits of being open to new experiences. I had sought out

work experiences that were in line with the NRCR practicum requirements without any specific

expectations about what type of work I would necessarily be doing. That both experiences I had over the

summer ended up revolving around a similar process of information gathering and conducting

assessments was entirely unplanned. Upon completing these projects I now know that many aspects of

this type of work appeal to me in a professional and personal way. I am so grateful for the opportunity to

listen to the stories of so many Montanans with the hope that I can assist them through amplifying their

concerns and needs to organizations and their surrounding communities.
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Portfolio Conclusion

I came to the University of Montana to expand my knowledge of environmental policy and justice,

conflict resolution, and community activism. To that end, the Environmental Studies and Natural

Resource Conflict Resolution programs have provided me with ample education in each of those subject

areas. Having taken a range of classes on conflict resolution, environmental justice, policy analysis, and

ethics, I’ve been provided a more concrete framework to understand environmental issues, and design

more effective actions to combat them. Over the course of my education in the Natural Resource Conflict

Resolution Program, I've learned about the multiplicity of tools and concepts that can be utilized to

design an effective collaborative process.

Furthermore, both programs have provided for me the opportunity to plug into local issues that relate to

both public policy and conflict mediation, and contribute to meaningful and positive change in Montana.

These work experiences have been compiled into my portfolio, and have provided me with the

knowledge, skills, and processes to consider environmental policy, social equity, and the deeper social

and political dynamics at play in my professional areas of interest. My education in the Environmental

Studies and Natural Resource Conflict Resolution programs has prepared me well for a world that is

increasingly willing to identify and address the intersectionality of environmental and social issues.

The research and knowledge I’ve gained through the literature review component has broadened my

understanding of the utility, benefits, and limits of the use of conservation easements in private land

conservation. Additionally, over the course of research for my review I have gained greater

understanding of how easements affect local water resources, and how they can be designed to address

complex resource issues.
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My second portfolio component offers a reflection that highlights the wonderful experience I had

working with OneMontana. I found the experience of working on a small research team to be incredibly

rewarding. It allowed me to understand the impact that having co-workers and a multi-person project

team can have on time management, personal accountability, and problem solving. Moreover, this work

experience allowed me to learn from first hand experiences about the significance and complexity

surrounding agricultural land and business transitions in America. Additionally, this research allowed me

to gain experience contributing towards public policy by means of improving non-governmental

resources for landowners.

The experience of working on that research team to conduct a situation assessment was contrasted by

the work I did simultaneously for The Nature Conservancy. During my research into the Floodplains by

Design program, I conducted research individually, and reported to a singular manager. More than

anything this experience provided me with an understanding of the level of organization needed to be

successful when conducting research. In addition to the growth that I experienced conducting a situation

assessment, the conversations I had over the course of my research gave me a greater understanding of

floodplain policy, floodplain restoration, drought management, as well as learn about western water

rights.

My time working with The Nature Conservancy and OneMontana benefitted me professionally in several

ways. Both final reports offer examples of my work conducting situation and stakeholder assessments

which showcase my ability to gather information through interviews, and synthesize what I’ve learned

into comprehensive organizational reports. In addition to exemplifying my writing competency, the two

reports provide insight into the background and contextual knowledge I gained of conservation

easements, succession planning, and water resource conservation both nationally and in Montana. In
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working with both organizations I was given a large degree of autonomy, through which I developed a

greater understanding of common challenges, and helpful practices when designing, conducting, and

analyzing interviews. I found in particular that remaining organized throughout the information

gathering process was critical to an easier and more effective analysis when writing my final report.

Additionally, I found frequent reflection upon my work plan and project objectives allowed me to

identify next steps when work progress had slowed down.

In completing the fourth component of my portfolio, I was able to take the time to analyze and consider

what aspects of my work with OneMontana and The Nature Conservancy I found negative, beneficial,

and areas for me to continue to grow in going forward. Upon completing the reflection, I gained greater

clarity about myself as a worker. For example, I gained greater awareness that I enjoy the social support

and connections involved in working on a team, particularly when compared to the individual research

experience I had with The Nature Conservancy. Developing this self-awareness around my own work

habits is valuable information as I move on from graduate school and reenter the workforce with an

awareness that I thrive in a position that involves working on projects with others. The completion of this

reflective paper gave me the opportunity to pull greater meaning from each work experience beyond the

work description and organizations

Working on this portfolio has given me the opportunity to apply the concepts taught to me throughout

my graduate education, as well as the opportunity to learn more about a variety of tools utilized in

private land conservation. These experiences have provided me with a range of skills and background

knowledge that will contribute to my success in the future. My goal upon leaving graduate school is to

find myself in a position where I am able to facilitate multi-party natural resource disputes. I hope to be

able to provide these facilitation services while remaining employed by either a government resource
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management service such as the US Forest Service or Fish and Wildlife Service, or a non-profit focused

on land and resource conservation such as The Nature Conservancy, or a local land trust. Regardless of

what organization I ultimately work for, I am excited about the possibility of applying my education in

public policy, environmental justice, and conflict resolution in the future in order to resolve disputes, and

promote more equitable resource management. Wherever I may end up, I feel more prepared to more

deeply understand the issues impacting the community and landscape around me, and more prepared in

how to address them.
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