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EXECUTIVE SUMMARY
The four dams on the Boardman River—the Union Street, Sabin, Boardman, and Brown Bridge—are among
the thousands of small dams across the United States that have played a historically important role in the
enhancement of water resources. Their services have included irrigation, power generation, process cooling,
flood control, recreation, and aesthetics. Today, however, communities are reconsidering the status of many
of these dams. Driving these reconsiderations are the economics of the dams, as many are reaching or
surpassing their design lives and thus are costly to maintain, the desire to reverse of some of the undesirable
unintended consequences of dams, and because in some cases utilities are not planning to relicense them.
The Boardman River Dams Committee (BRDC) is charged with the responsibility for identifying and evaluating
the options of the four Boardman River Dams. Potential management options for each dam range from
modification and/or removal to taking no action or repowering the hydroelectric dams. A change in the
historical role of these dams represents a change to the status quo that will affect the economic and social
welfare of area residents.
A team assembled and led by Environmental Consulting and Technology (ECT) was retained by the BRDC to
conduct a comprehensive evaluation of Boardman River Dam management options. Veritas Economic
Consulting (Veritas) was retained to assist in the socioeconomic component of the evaluation. This report an
evaluation of Information for conducting a socioeconomic assessment of Boardman River dam management
options. The report evaluates information for conducting a socioeconomic assessment of dam management
options and suggests directions.
The linkages between the options and the welfare of the citizens of Grand Traverse and Kalkaska counties are
complex. The modern way to examine the impact of the options is to develop a formal policy simulation model
of the linkages. Community understanding and evaluation of the various dam-management options and
ultimate approval and acceptance of a specific course of action can be enhanced by openly considering the
impacts to the socioeconomic welfare of affected citizens within the modeling framework.
This report considers available information and how it can be used to develop the socioeconomic impact
model. The modeling approach considered here is a structurally calibrated transfer approach. This approach
uses established theory to link the dam-management options to human welfare and available data to
empirically specify the linkages. For example, changes in recreation activity on the river may be estimated
based on findings in other places, transferred to this setting, and calibrated to the specific socioeconomic
conditions of the community. This approach can produce useful insights and estimates of the socioeconomic
impacts of the options without requiring the substantial resources needed for a de novo analysis. Critical to
this approach, however, is the need to ensure the internal consistency of the model.
The envisioned socioeconomic modeling framework requires characterizing area residents in terms of their
recreation activities, property ownership, income sources, tax payments, and expenditures. Data are available
from governmental and private sources to develop those characterizations for population subgroups of
interest.
At the front end of the model are the physical effects of the dam-management options. These effects include
the impact of the options on the impoundments and river morphology, on water flow and quality, and on the
proximate ecosystems. Each option is mapped into a unique set of physical effects. The literature supports
Boardman River Feasibility Study – DRAFT Economic and Social Analysis of the Boardman River Dams
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the development of the linkages between these physical effects and the socioeconomic welfare of area
residents. For example, there is at least one professionally performed study of the impact of dam removal on
property values that can be used to inform this analysis.
The proposed reliance of this study on existing data does not reflect a lack of sophistication. Of the dam
evaluation/removal projects that have been conducted, none have included this level of socioeconomic
analysis. Nor have they examined the numerous options between the status quo and dam removal. Further,
there are four dams to be considered here. We propose a conceptually proper and comprehensive
socioeconomic analysis leveraging the available data with a transparent structure that can be examined for its
correctness.
We estimate that a policy simulation model based on the calibrated transfer approach and existing data could
be implemented at a reasonable cost. This would include developing the underlying simulation model, using
the model to evaluate selected options, and authoring a report that describes the model and its findings.
Extensions to this effort would include developing the model to support additional uses or extending it to a
state-of-the-art analysis. For example, with appropriate development, potentially including web-enablement,
the model could be transferred to the project team or BRDC. In this fashion it can serve multiple roles such as
providing an information repository, supporting learning and communication, functioning as an analytical
decision-support tool, and informing project data collection activities.
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1.

BACKGROUND
Significant changes in the management of the Boardman River dams will
impact the economic and social welfare of area residents. These impacts are
registered through the hydrological, ecological, and economic systems that
link citizen welfare with the river and dams. Evaluating the economic and
social impacts of dam management options will help support informed
decision-making by the City of Traverse City and Grand Traverse County
regarding the disposition of four dams on the Boardman River—the
Boardman, Brown Bridge, Sabin, and Union Street Dams—hereafter called
the Boardman River Dams.

The Boardman River Dams
Implementation Team will make
recommendations regarding the
disposition of four dams on the
Boardman River.

The Boardman River Dams Committee (BRDC) is evaluating the dam
management options. The BRDC was created in 2005 under a settlement
agreement that established the Implementation Team for the Boardman River
Dams. The BRDC provides input to the Implementation Team. The BRDC’s
work comprises identifying, analyzing, and evaluating the disposition
alternatives by engaging the interests of stakeholders in the affected
communities. The BRDC authorized an Engineering and Feasibility Study of
the Boardman River Dams. The study includes engineering, legal, economic,
and social dimensions.

This document is an evaluation
of information for conducting a
socioeconomic assessment of
dam management options.

Veritas Economic Consulting (Veritas) has been retained to assist in
evaluating the economic and social impacts of the management options.
Veritas’ work on the initial phase of this study consists of two tasks:
•

Task 1: Identifying relevant available data to support an analysis of
the economic and social impacts of each selected option

•

Task 2: Characterizing data gaps and how they can be closed.

Task 1 identifies baseline data for profiling affected population groups and
assessing impacts. Task 1 also identifies baseline citizen preference and
value data. Task 2 identifies data deficiencies, assesses their impact on the
quality of the Boardman River Dams Project, and identifies approaches to
developing the needed data.
1.1
Dams enhance water resource
values by providing various
services including irrigation,
power generation, process
cooling, flood control,
recreation, and aesthetics.

Water Resources Enhancement

Water resources, such as the Boardman River provide a range of valuable
services to the commercial and industrial sectors (e.g., irrigation, process
cooling, drinking water) and directly to households (e.g., recreation,
aesthetics). Damming has been a traditional strategy for enhancing river
resource values. Important enhancements associated with dams include
irrigation, power generation, flood control, recreation, and aesthetics.
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Across the U.S., tens of thousands of dams were constructed to take
advantage of the cost-effective water-resource service enhancements that
they offer.
The Boardman River dams are
four of the many dams
nationwide where consideration
is being given to their future
role.

Today, for a variety of reasons, many communities are reconsidering the
status of some of these dams. Key among these reasons is the finding that
dams have a number of undesirable, unintended consequences. As a result,
there is a growing constituency interested in restoring the natural flow and
continuity of dammed rivers. An additional consideration is that many
hydroelectric dams are reaching and even surpassing their design lives. As a
result, utilities are finding that it is not economical to continue using them for
power generation. An implication is that small dam management is now
becoming an important component of regional water resource planning.

The Boardman River dams were
constructed for power
generation and lake-level
control; however, they also
provide additional benefits.

The water resource enhancements provided by the Boardman River dams
are similar to those of other small dams. Three of the Boardman River dams
were installed for electricity generation: Brown Bridge, Boardman, and Sabin.
They have been operated by Traverse City Light and Power Department
(TCLPD). However, TCLPD has surrendered the licenses for these dams.
Although these dams were constructed to generate power, they provide
additional benefits such as habitat for loons, as well as recreational
opportunities.
The fourth dam, Union Street, was constructed for lake-level control. Dams
created for lake-level control are important for flood control as well as
enhancement of recreation and aesthetic values. However, the Union Street
dam also provides additional unintended benefits. A particularly important
function of the Union Street dam is its role in limiting the upstream migration
of invasive species, such as the sea lamprey.
1.2

Implications of dam
management alternatives can be
evaluated using a simulation
approach that links hydrologic
effects to socioeconomic
impacts.

Framework for Socioeconomic Assessment

Typical elements of dam management options include the removal of dam
structures, management of the trapped sediment, reconstruction of the river
banks, re-vegetation of exposed lands, protection of the infrastructure,
reconstruction of the dams, modification of their structure, and re-powering.
Any approach will require financing that is likely to be borne by local citizens
in the form of increased taxation or forgone opportunities. A simulation
approach that connects dam management scenarios to socioeconomic
impacts is a useful assessment approach.
The linkages between the dam management options and the welfare of the
area residents are illustrated in Figure 1.1. These linkages connect dam
management options to hydrological effects, which ultimately generate
socioeconomic impacts.
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Figure 1.1: Linkages Between Dam Management Options and Socioeconomic Outcomes
Various management options for the Boardman River Dams will directly and indirectly impact area residents
through their costs and hydrologic impacts, which transfer through ecological and environmental systems to
socioeconomic impacts.
The options may change the river morphology, water flow, water temperature
and sediment transport. Some of these hydrological impacts will be directly
experienced by area residents, for example, replacement of impoundments
with a free-flowing river.
Hydrological and ecological
impacts affect market and
nonmarket goods. These
economic impacts are
experienced differently across
households.

Hydrological impacts will also affect the riverine ecosystem. For example,
there may be changes in the number and composition of fish species and in
mammal and waterfowl habitats.
Hydrological and ecological effects impact the economic system by changing
the prices of market goods (e.g., real estate) and the quality and quantity of
nonmarket goods and experiences—for example, recreational activities.
Different households will experience differences in their economic welfare
because of their original position (e.g., income levels), preferences (e.g., the
importance of in-water and near-water recreation to a given household), and
property ownership (e.g., residences on impoundments and on the river).
Given these disparate pathways and impacts, the challenge is to develop a
structure that can cost-effectively link these households to the specifics of a
given dam management option and estimate the benefits and costs of each
option to alternative households.

The socioeconomic modeling
structure must cost-effectively
link management options with
dollar valued impacts to
households.

1.3

Characteristics of the Socioeconomic Assessment

With the understanding that the assessment process is flexible, we identify
four important features of a socioeconomic evaluation that will be used to
support the Implementation Team for the Boardman River Dams
recommendations. A particularly important consideration is consistency with
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the BRDC mission statement.1 The socioeconomic evaluation supports the
BRDC’s efforts and:
A socioeconomic assessment
that is useful for decisionmaking should be flexible,
incorporate dollar-based
estimates of present value, and
be able to predict observable
outcomes.

•

Predicts social impacts, such as changes in recreation patterns,
property attributes, and the local business and governmental
environments

•

Quantifies impacts to economic welfare using a unified economic
structure recommended for policy analysis2

•

Jointly evaluates various combinations of options for each of the
Boardman River Dams, including “status quo” scenario3

•

Can consider the value added by ancillary projects (i.e., trails,
campsites, urban waterfront development, and water park)

•

Combines both quantitative and qualitative data, analyses, and
methods.

Because these characteristics are required for informed policy-making, this
evaluation of information availability assumes information requirements
consistent with them.
1.4

Categorization of Information Needs

Information is needed to characterize the changes in the services of the
hydrological, ecological, and economic systems with each dam management
option. It is also needed to determine residents’ valuation of those service
flow changes. Some of this information will need to be drawn from other
studies.
The methodology that is proposed for the socioeconomic evaluation and
detailed in Section 2 is called the “transfer” method. Appropriately conducted
transfer modeling is an inherently circular process in which information needs
are often refined and revised during the course of the project (Smith,
Desvousges, and Fisher 1986). With this caveat, information needs for a
socioeconomic assessment of dam management options can be broadly
categorized as:
The general information
categories required for
constructing a calibrated
transfer policy simulation model
include baseline, transfer, and
calibration.

1

2
3

1. Information that is useful for identifying baseline conditions
2. Information describing expected changes to baseline conditions with
project implementation
3. Transfer functions used to identify behavioral responses and value
outcomes

The Implementation Team established the BRDC “to engage all interests in determining the future of the dams so that the
Implementation Team’s recommendation is based upon an exhaustive assessment of public concerns, issues, and questions.”
For details, see Smith et al. (2000)
The “do-nothing” option has a stream of associated maintenance costs and dynamic impacts related to sediment disposition.
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4. Information used to calibrate transfer functions to the specific context
of the Boardman River dam management options.
The following sections provide details about the methods and information
needs for conducting the socioeconomic evaluation.
•

Section 2 presents an appropriate modeling framework.

•

Section 3 evaluates baseline information.

•

Section 4 discusses Segment-level baseline characteristics for
recreation.

•

Section 5 discusses economic baseline characteristics.

•

Section 6 provides illustrative quantitative change information.

•

Section 7 considers useful studies for linking physical and ecological
functions to socioeconomic outcomes.

•

Section 8 provides costs for collecting data and putting them in a
modeling framework.
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2.

SOCIOECONOMIC MODELING FRAMEWORK

Many small, aging dams are
under scrutiny for cost, safety,
and ecological reasons.
Decisions regarding the role of
these dams have complex
socioeconomic outcomes.

Tens of thousands of small dams span rivers throughout the U.S. The future
role of many of these dams is currently being reconsidered for several
reasons, such as the unintended negative consequences of dams, high
licensing costs, economic burden of maintaining dams, and public safety
concerns associated with dam failure.
Developing a modeling framework that appropriately considers the current
state of a dammed river, alternative management options, and linkages to
socioeconomic outcomes facilitates the information assessment.
2.1

A socioeconomic assessment
requires identifying the expected
changes with each dam
management option and then
valuing those changes.

Proposed Methodology for Socioeconomic Assessment

There are typically two discrete components to a modern socioeconomic
assessment. The first step is to project any changes in the services provided
by the impacted systems—hydrological, ecological, and economic. The
second step is to value those changes.
Changes in service flows may be reflected in two contexts, market and
nonmarket. For example, changes in the river morphology may lead to
changes in river-related recreation activities by area residents. This is a
nonmarket activity. However, purchases of recreation equipment are a
market activity. Nonmarket models, such as the random utility model of
recreation choice, are used to address nonmarket activities. Market models,
such as the traditional model of demand and supply, are used to project
changes in market activities.

There are both market and
nonmarket values associated
with recreational resources.
Thus, in assessing the effects of
a change to a recreational
resource, both the market and
nonmarket value changes must
be considered.

Economic valuation also has two components. Again, these components are
market and nonmarket values. For example, if a policy alternative is chosen
which increases the value of the recreational fishery of the Boardman River,
the result will first be an increase in recreation along the Boardman River.
This recreational change will then manifest economically through increased
expenditure in the Grand Traverse and Kalkaska area for recreational
equipment such as fishing tackle, as well as an increase in expenditure at
both lodging and food service facilities. These increased expenditures are
market effects of the policy decision.

Economic values are revealed
through the “willingness to pay”
concept that uses dollars to link
preferences and outcomes.

Nonmarket economic valuation of the changes in services is based on the
preferences of area residents. The measure of the intensity of preferences is
represented through their willingness to pay for the implementation of a river
restoration policy.
This approach to characterizing the intensity of
individuals’ preferences for a change in service flows takes its instruction
from markets. Residents will only be willing to pay for a change in service
flows if they perceive the effect of the change to be worth more than the
amount they must pay. Attaching dollar values to the preferences of
residents is one of the most difficult, yet most important tasks of the
socioeconomic analysis.
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The transfer approach is
appropriate for evaluating the
socioeconomic implications of
the dam management options.

The “transfer” methodology can be employed to consider preferences of that
are revealed in nonmarket activities. The transfer approach is a popular
methodology for evaluating the implications of significant policy actions. It
uses accepted economic theory and modeling combined with existing
information developed for one context to address policy questions in another.
Transfers are often applied in practical policy analysis when it is generally
prohibitively expensive or impossible to implement original studies (see
Desvousges, Johnson, and Banzhaf 1998). Transfers that involve estimating
the economic value of nonmarket commodities, such as recreation activities,
are called “benefits transfer.”

Structural benefits transfer
yields behavioral predictions
that can be used to predict
responses and develop
monetary estimates of the
changes in economic welfare.

The method proposed for this study specifies a particular form for
preferences. To incorporate multiple benefit estimates from different
methods such as hedonic property value, travel-cost demand, and contingent
valuation, the framework incorporates the benefit concept from each method
into a single preference function and uses a calibration approach to reconcile
differences. The accuracy of this methodology is only limited by the analyst’s
ability to calibrate a previously estimated preference function to a different
population. Recent efforts suggest that appropriate economic methodologies
are available (Smith et al. 2000).4
This calibration provides a specific way to take account of baseline conditions
and scope effects (i.e., the size of the proposed change) consistently in the
transfer. This approach assures economic consistency of the transfer. The
logic of the methodology also allows for behavioral predictions that can be
used to evaluate the plausibility of benefit estimates.
Monetary value estimates of changes in resource values are developed using
economic concepts. For example, improved trout fishing is valued as a
reduction in the price associated with travel costs to high quality fishing. For
tourists from outside Grand Traverse and Kalkaska counties (whose welfare
is not directly important to decision-making), increased spending affects the
income of county residents. Thus, this methodology provides dollar-valued
results required of benefit-cost analysis and develops anticipated sociological
impacts that are consistent with these dollar metrics, such as changes in
recreation patterns and home ownership.

Defining dam management
alternatives in terms of primary
physical impacts of the dams
(electricity production, flow, and
segmentation) allows for
inclusiveness without requiring
an explicit definition of
alternatives.

4

2.2

Linkages and Alternatives

Alternatives can be considered simply (i.e., dam in or out) or defined as the
more realistic, complex set of continuous management options, such as
alterations to dam height or flow management regimes. To identify
information requirements most effectively, we consider alternatives in terms
of the relationships to the primary physical properties of dams. Considered in
this manner, alternatives for dam management impact

An Application of Structurally Calibrated Benefits Transfer was presented at EPA’s workshop “Valuation for Environmental Policy:
Ecological Benefits.”
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•
•
•

electricity production (peaking, run-of-river, none)
river flow (stored water, run-of-river, unimpeded flow)
degree of river segmentation (complete, partial, none).

The advantage of this specification is that it allows for inclusiveness without
requiring explicit specification of dam management options. For example,
dam removal affects all categories, whereas conversion to run-of-river is a
flow-related effect, and operation of a fish ladder addresses segmentation but
not flow.
2.3
Identifying potential outcomes
can be accomplished by
considering both intended and
unintended consequences of
dam installation.

Outcomes

Dam management alternatives often impact the dam’s originally intended
effects. Dams have been constructed for numerous reasons, including power
generation, flood control, irrigation, navigation, recreation, and water supply.
A dam’s purpose is often related to its effects. For example, positioning
hydroelectric dams on high-gradient river sections maximizes electrical
productivity. A general condition of dam removal is that intended effects will
be reversed.
There are also a set of potential unintended and undesirable consequences
associated with dams. In particular, changes in flow and loss of connectivity
impact the hydrology and ecology of rivers. This tends to transform the
biological and physical characteristics of river channels and floodplains.
When dams are present, water flow decreases and becomes episodic based
on the management strategy adopted. Reduced water velocity in the river
disrupts the movement of sediment in the river.

Reversing flow and
segmentation impacts tends to
strengthen native fish
communities. When native fish
are more desirable than the
recreational species provided by
impounded habitats, these
native population restorations
increase the value of the
recreational fishery.

Segmentation of the river created by dams inhibits upstream and downstream
transfer of species and nutrients. Lateral exchange of sediment, nutrients,
and organisms between the aquatic and terrestrial environments is altered.
Thermal disruptions impact fish species. This results in a general loss of
habitat and shifts in biotic and species composition.
Reversing flow and segmentation impacts converts impoundments into freeflowing, high-gradient channels. These physical and ecological changes tend
to restore native fish populations. Previous dam removals have resulted in
increases to trout population densities.5
The key linkages and socioeconomic impacts of changes in the management
of dams are shown in Figure 2.1. In the illustration, a technical change in the
management of a dam generates hydrologic and ecological impacts.
Changes in river hydrology and the related ecosystem may impact certain
individuals directly, such as anglers and riparian property owners. The
changes may also affect a broader group of individuals indirectly through
changes in the performance of the economic system.

5

Bryan Burroughs provided this information (referring to the Pine River in Manistee County).
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Figure 2.1: Socioeconomic Impacts of Boardman River Dam Management Options
The disposition of the Boardman River dams affects the welfare of local citizens through changes in the
business and government environments. Their welfare is also affected through changes in ecological,
recreational, and property services.
Flow and segmentation impact
recreational services, including
fishing, boating, canoeing, and
observing wildlife.

Considering the Boardman River
in its current state reveals the
trade-offs associated with
alternatives. Valuing the local
preferences for these changes
will be a necessary task of the
socioeconomic analysis.

2.3.1

Recreational Services

The Boardman River offers important recreational services, including fishing,
boating, canoeing, hiking, and observing wildlife. Currently, undammed
sections of the river are more likely to support coldwater species (e.g., trout).
Dammed sections of the river tend to support coolwater and warmwater
species (e.g., walleye).
High gradient, fast-flowing portions of rivers are valuable for on-water
recreation, such as canoeing and kayaking. Furthermore, rapids provide
ideal landscape for camping and hiking. Slower water in impoundments is
better suited to flat-water canoeing and boating opportunities.
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2.3.2

Property Services

Dam management alternatives can impact local property values. For
example, increased fishery value can raise property values. However, if
dams are removed, properties that are located on former impoundments may
experience a loss of shoreline and attendant value impacts. Changes in flood
risks may also impact insurance payments by property owners.
2.3.3

Incomes and Taxes

Businesses may also be impacted by the dam management options. For
example, electricity production and sales may be impacted as policy options
may change the supply of electricity. Furthermore, small businesses in the
Boardman watershed may be affected by changes in tourism as well as
possible changes in recreation along the river.
The dam management options will require financing. It is likely that this
funding will be acquired through the tax system. Comprehensively assessing
the consequences of each alternative will require knowing the cost of each,
along with the specific details regarding funding sources. Gathering this
information will be necessary for an accurate prediction of outcomes.
2.3.4
The households of Grand
Traverse and Kalkaska will be
the ultimate level of analysis for
the socioeconomic model, as
the model will provide estimates
of welfare changes at the
household level.

The expected changes in recreation services, property services, and in
incomes and taxes will be distributed across area residents. The changes in
the economic welfare of households will depend on such factors as the
importance of river-based recreation to each household, their ownership of
property proximate to the river, and their income/tax level. As such each zip
code will be assessed at its current state and the effects to each will
ultimately be determined through socioeconomic modeling.
2.4

The “dynamic baseline”
provides a focal point from
which outcomes associated with
alternatives can be compared.

Household Impacts

Baselines

Any decision regarding the Boardman River Dams will manifest through a
change or lack thereof to the physical characteristics of the river. As these
characteristics are the essential determining factor from which all
socioeconomic outcomes will be derived, it is necessary to fully categorize
these characteristics in their current state. The current state, however, is not
static. The concept of a dynamic baseline will be used when applicable to
characterize the physical characteristics of the river.
Sections 3, 4, and 5 consider the availability of baseline information, including
identification of current conditions and development of dynamic baseline
specifications. Baseline information is grouped into three categories: 1)
hydrological and ecological, 2) recreational baselines, and 3) economic
information.
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2.5

Overview

Data needs are evaluated at a
level appropriate for considering
impacts to residents of Kalkaska
and Grand Traverse counties.

An appropriately developed model evaluates relevant factors at the
appropriate level of specificity. That is, the model is as disaggregated as
necessary for correct representation of the policy scenario, but not so
disaggregated as to burden the policy simulation with unnecessary data
collection and modeling requirements. Thus the type of data collected is
specific to the problem setting. Results of the socioeconomic assessment
could inform decision-making at the local (Traverse City and Grand Traverse
County), state, regional, or national level. Consistent with the scope of work,
this assessment considers impacts to residents of Kalkaska and Grand
Traverse counties. However, the information considerations are adaptable to
higher levels.6

Important information about the
current state of the Boardman
River includes a dynamic
baseline, or change over time of
the conditions on and around
the river.

The identification of baseline conditions at the Boardman River focuses on
characterizing relevant factors as they stand currently. Relevant factors
include population, recreation activity, property values, economic activity, and
the hydrological and ecological characteristics of the river and surrounding
areas. .
The identification of a dynamic baseline recognizes that the appropriate
baseline specification reflects anticipated “without action” characteristics. For
example if sediment and safety issues would be dealt with on a maintenance
basis, the costs of these activities should be considered as baseline costs. If
ongoing ecological and structural maintenance would continue, deteriorating
environmental and safety conditions should not be specified as the dynamic
baseline. If urban renewal or recreation opportunity development is already
expected to take place, it is part of the dynamic baseline.

Division of the Boardman River
into segments is necessary for
modeling and facilitates
identification of appropriate
input data.
For purposes of the
socioeconomic assessment, the
river is divided into 11 sites that
are distinct in terms of site
characteristics and travel costs.

6

2.6

Segment Breakdown

Characterizing baseline conditions and outcomes is informed by dividing the
Boardman River into segments. This assessment divides the river into 11
Segments, chosen for their distinct characteristics. For example, each
impoundment is physically different than the free-flowing sections in between.
Each impoundment is represented by its own segment, and each river
section between the inlet of one impoundment and the next upstream dam is
represented by a distinct segment. The segments are labeled 1–10.
Segment 6 is physically homogeneous under our definition of a free flowing
river between impoundments. However, due to its length, roughly 12 miles, it
is useful to subdivide this segment to increase the precision of the travel cost
modeling. These segments are described in more detail in Section 4. Table
2.1 lists the locations and lengths of the 11 segments. Figure 2.2 displays
the locations of each segment along the Boardman River.

For example, an assessment concerned with regional values would require a more complete characterization of recreational
behavior of visitors from outside these counties.
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Ultimately, to create the socioeconomic model, the appropriate level of
analysis will be determined for all important characteristics. For the purpose
of determining available information, these segments provide an adequate
starting point.
Table 2.1
Boardman River Segments
Segment
Number

Location

Length (ft)

1

From mouth of Boardman River to Union Street Dam

7,920

2

Boardman Lake

8,448

3

From inlet of Boardman Lake to Sabin Dam

4

Sabin Pond

3,828

5

Keystone Pond

6,000

6

From inlet of Keystone Pond to Brown Bridge Dam

7

Brown Bridge Pond

8

From inlet of Brown Bridge Pond to Forks

9

North Branch of the Boardman River

10

South Branch of the Boardman River

10,560

32,000
6,336

Baseline conditions and expected changes to the Boardman River will be analyzed
for each of these segments.
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Figure 2.2: Location of Segments 1–10 Along the Boardman River
Division of the Boardman into distinct segments is required for modeling and facilitates identification of
appropriate input data.
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3.

HYDROLOGICAL AND ECOLOGICAL BASELINE INFORMATION

A variety of direct and indirect
values result from changes to
physical and ecological
characteristics.

The hydrologial characteristics of the river may influence the socioeconomic
assessment directly and indirectly through ecological characteristics. For
example, increased flow can directly improve canoeing services while
indirectly improving catch rates and supporting less tangible values such as
those associated with the ecological services of wetlands. The following
discusses the baseline conditions of hydrological and ecological
characteristics and how they are linked to socioeconomic values.
3.1.1

Flow

Flow, which is a fundamental
baseline condition, is available
from USGS.

Dams change the spatial and temporal variations in the frequency,
magnitude, duration, and regularity of water flow. Impounded waters behind
dams, as well as naturally impounded waters on lakes, have significantly
slower flow rates than rivers. Currently, flow is greatest upstream of the
Brown Bridge Dam. The flow of the river is slowed by each dam, and is
slowest at each of the impoundments.

Dynamic baseline for flow
should consider expected
modifications.

The dynamic baseline specification for flow is anticipated to be a flow regime
similar to current conditions. However, certain ongoing activities such as
conversion to run-of-river, and dam-lowering could persist under a “no-action”
baseline meaning that flow will vary over the baseline period.
Flow data is available from the U.S. Geological Survey; however, this data
includes only one location along the river, upstream of the Brown Bridge
Dam. Flow is related to on-water recreation benefits. For example, canoeing
is generally enhanced by more rapid flow. Despite this relationship flow
related on-water activities can be valued without precise flow information as
can fish population related flow impacts.
3.1.2

Sediment, which deposits over
time, impacts the ecological
system.

Sediment

Sediment loadings, movement, and deposition is a critical water quality
variable. As time goes on, an increasing amount of sediment is impounded
behind each dam. The dynamic baseline level of sediment should consider
the accumulative nature of sediment within impoundments.
Sediment data are not readily available. The importance of sediment
information for valuation purposes arises primarily from the effect of sediment
on fish habitat. It is likely that higher-level estimates of impacts from
sediment deposition could be cast in terms of their effects on fish populations
and catch rates.
3.1.3

Temperature

Rivers are generally characterized as coldwater, coolwater, or warmwater.
Dams tend to stratify the temperature patterns of rivers. This stratification
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occurs because impounded water absorbs heat. The heated water
eventually flows beyond the dam downstream and increases the temperature
of the downstream portion of the river. Because aquatic organisms respond
differently to temperatures, mixed effects on populations are expected. For
example, warm slow moving water would tend to support walleye, bass,
perch and sunfish while quicker moving cooler water would encourage trout
populations.
Baseline temperature data is available from the Department of Fisheries and
Wildlife and Michigan State University. Because welfare is generally
influenced by the impacts of temperature (i.e. catch rates) precise data on
actual temperatures is not a stringent requirement.
3.1.4

Gradient

Water flow and gradient are interrelated, as high-gradient portions of streams
have increased flow. High-gradient sections of rivers are specifically
important for the reproductive productivity of many fish species such as trout.
They also provide river recreation opportunities, such as canoeing.
Segments 4, 6, and 8 are high-gradient sections of the Boardman River.
However, this refers only to the riverbed, as the current state of the river has
leveled the water in these sections. Segments 1, 2, 3, 7, 9, 10, and 11 are
relatively low-gradient portions of the river.
Gradient information is available from GIS software.
3.1.5

Contamination

The Boardman River dams currently slow water, which tends to retain
contaminants. The EPA reported that the water quality of the Boardman
River was good from Boardman Lake on (115 miles) and that the Boardman
River fully supported water-quality standards.
During 2006 the Michigan Department of Environmental Quality (DEQ) found
that Section 081601T of the Boardman River Watershed in Grand Traverse
County (upstream of Boardman Lake) exceeded water-quality standards for
PCBs. Development of a total maximum daily load (TMDL) plan will be
completed by 2010 (Michigan DEQ 2006).
Water-quality information is available from the U.S. EPA (2004). The most
significant value related impacts of water-quality are often from fish
contamination. All relevant baseline contamination information is available
from U.S. EPA (2004) and Michigan fishing consumption advisory guides.
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4.

SEGMENT-LEVEL BASELINE CHARACTERISTICS FOR RECREATION

The sections below consider the
available information regarding
quality and pressure of different
forms of recreation at each site
along the Boardman River.

Quality and pressure information are considered in the subsections below.
Due to the lack of recreational surveys and studies throughout the Boardman
River area, much of the provided pressure estimates are based on intuition.
Thus, these estimates are meant to be place holders for the verified numbers
for pressure along each segment. Ultimately, the model will require specific
quantitative inputs. For example, initial catch rates by species and number of
trips to each segment will be quantified numerically. Section 6 presents
templates and indicates required information for each segment. Again, much
of this information is not quantitative and based only on intuitive reasoning.
Furthermore, much of the information must be calculated.7 As part of the
information availability assessment, we have begun qualitatively considering
the appropriate specifications.
Baseline value is identified by using the consumer’s surplus concept in a
travel-cost framework. Important inputs include distances which can be
calculated using PCMiler and travel costs which are calculated based on
distances and Zip-code-level income data.
4.1

The Boardman River is a topquality trout stream along the
miles upstream of the Brown
Bridge impoundment.

Recreation

The Boardman River Valley provides an attractive destination for outdoor
recreation. Fishing, canoeing, hiking, camping, hunting, wildlife viewing, and
other outdoor recreation account for much of the land use in the Boardman
River Valley (Michigan Department of Natural Resources [MDNR] 2007).
Table 4.1 lists the recreation facilities on or near the Boardman River and
Figure 4.1 displays the locations of the facilities. These facilities offer diverse
recreational opportunities including fishing, hunting, canoeing, boating,
horseback riding, hiking, and wildlife viewing (MDNR 2007).

7

For example, pressure information is available for the overall river, but not specific to sites. Catch rates are available by species,
but not by target species or site.
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Table 4.1
Recreation Facilities On or Near Boardman River
State or National
Forests/Lakeshore

State Park/Game Area

City and County Parks

Arbutus Number 4 State Forest Interlochen State Park

Boardman Lake Trail

CCC Bridge State Forest

Brown Bridge Pond Natural
Area/Nature Preserve
Muncie Lake Pathway

Forks State Forest
Guernsey Lake State Forest

Grand Traverse Natural
Education Reserve
Petobego State Game Area Kalkaska County
Campground
Traverse City State Park
Kalkaska RV Park &
Campground
Medalie Park

Other

Ranch Rudolph

Pere Marquette State Forest

Peninsula Township Park

Platt River State Fish Hatchery

Pickerel Lake State Forest

Veterans Memorial Park

Sand Lake Quiet Area

Schecks Place State Forest

Whitewater Township Park Shore-to-Shore Riding/Hiking
Trail
Traverse Area Recreation Trail

Sleeping Bear Dunes National
Lakeshore

Vasa Pathway
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Figure 4.1: Locations of Recreation Facilities
The locations of major recreation facilities listed in Table 4.1 are shown here.
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According to the Traverse City Convention and Visitors Bureau, 36 percent of
tourists visit the Traverse City area because of its waterfront, parks, and
beaches (Traverse City Convention and Visitors Bureau 2007). Fishing,
canoeing, hiking, and swimming all rank among the top five summer
recreational activities undertaken by tourists.
The subsections below discuss dynamic baseline recreational opportunities.
Information needs for each recreational activity are evaluated across quality,
pressure, and information availability.
This section describes quality
and pressure per site and type
of recreation along the
Boardman River.

No surveys or studies have yet identified where on the Boardman River each
recreational activity occurs. It can be assumed that a large portion of the
recreation on the river occurs upstream of the Brown Bridge Inlet, as these
sections (Segments 8, 9, and 10) account for 90 percent of the river length.
Depending on the type of recreational activity, it is likely that people venture
away from Traverse City in order to recreate, as urban areas are unsuited for
many forms of outdoor recreation.
4.1.1

Fishing

The Boardman River is a designated Natural River under the State of
Michigan Natural Rivers Program. The Boardman River is a top-quality trout
stream with 36 lineal miles of Blue Ribbon Trout Stream designated by the
MDNR Fisheries Division. The Boardman River is considered one of the top
ten best trout streams in Michigan (Huggler and Barfknecht 1995). These
high-quality miles of river are all located upstream of the Brown Bridge Pond,
across Segments 8, 9 and 10.
The river supports self-sustaining populations of brown and brook trout.
Steelhead, coho salmon, and Chinook salmon are stocked into the Boardman
River watershed to supplement the potamodromous angling opportunities
downstream of Sabin Dam (Segments 1, 2, and 3). Fisheries Division also
operates a salmon trap and transfer facility approximately ¼ mile upstream of
the mouth (Segment 1) to control upstream salmon migration.
Slow-moving, impounded waters (Segments 2, 4, and 5) experience
temperature increases, as these waters experience greater exposure to
atmospheric temperatures and solar radiation. The warmer water eventually
runs past the dam and may cause the downstream water temperature to be
warmer than it would be in its natural state, thus affecting Segments 1, 3, and
7. Although the warmer water seems to allow river species such as trout to
grow at increased rates, throughout the summer, water temperatures may
reach lethal levels for some coldwater fish species.
Fishing pressure on the
impoundments is likely low
because substitute lakes are
available nearby.

The impounded waters on the river provide a different type of fishery than the
river sections. Fishing on the Boardman River impoundments is likely low
due to the prevalence of large lakes throughout the two-county area. Those
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anglers wishing to fish for lake species such as largemouth bass would likely
do so on the larger, substitute lakes, such as Spider Lake or Long Lake.
However, some anglers may choose the Boardman impoundments due to
their close proximity to their place of residence. For this reason, fishing
pressure is likely higher on the Boardman Lake than on any of the other
impoundments as the Boardman Lake is the closest impoundment to much of
the Traverse County population. Thus, Segments 4, 5, and 7 are listed as
“low” fishing pressure, whereas Segment 2 (Boardman Lake) is listed as
“medium.”
Because of the high quality of
the Boardman River trout
fishery, fishing pressure is likely
much higher on the river
portions of the Boardman River.

In 2005, the MDNR performed a
survey of recreational anglers
along the Boardman River. The
result will provide some fishing
pressure and catch-rate
estimates along the river.

Fishing pressure on the river and stream portions of the Boardman River is
likely to focus on coolwater or coldwater species. Due to the relative scarcity
of rivers and streams of the size, length, and especially the quality of the
Boardman River, anglers likely choose the Boardman River over many other
segments for targeting river species such as brook trout, brown trout, and
rainbow trout. Segments 3, 6, 8, 9, and 10 are all listed as “high” levels of
pressure, as they represent the best trout fishing locations on the river.
Segments 8, 9, and 10 may be the best for trout fishing as they are long,
continuous runs of the river; however, the proximity of Segment 6 to the
residential sections of town may mitigate the quality difference in regards to
fishing pressure. Segment 3 has likely the lowest fishing pressure out of all
of the river-run Segments.
During the summer of 2005, the Fisheries Division of the MDNR funded a
roving-access survey of the Boardman River. The survey report lists catch
rates across the entire mainstem of the river. However, the data does not
differentiate between different portions of the river. The raw data from which
the report was constructed has been requested in hopes that it will provide
both catch rate and fishing pressure estimates at the different segments
along the river. Below are the results of the survey.
From April 26 to September 30, 2005, the MDNR Fisheries Division
conducted a roving count and access interview survey to characterize the
general effort and catch aspects of the lower Boardman River fishery. The
survey provides data from an estimated 16,724 angler hours (8,955 angler
trips).
The survey estimated harvest, catch per hour, and fishing pressure (Kalish
2007). Anglers harvested an estimated 0.675 fish per hour, including
Chinook salmon; rainbow, brown, and lake trout; smallmouth and rock bass;
yellow perch; carp; and common white sucker. Anglers released an
additional 0.601 fish per hour, including coho and Chinook salmon; rainbow,
brown, and lake trout; smallmouth, largemouth, and rock bass; walleye;
northern pike; common white sucker; carp; bluegill; and yellow perch (Kalish
2007).
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Important quantitative information needs include catch rates and pressure by
species and segment. This information can be estimated from existing
information at a reasonable level of precision.
4.1.2

Canoeing

Trails.com (2007) ranks the Boardman as one of the Lower Peninsula’s finest
rivers for paddling and notes that it currently “features one of Lower
Michigan’s rare bursts of light whitewater.” The mainstream of the Boardman
River from the “Fork” downstream to Boardman Lake (about 25 miles)
provides a full-day canoe trip, with portages at Brown Bridge, Boardman, and
Sabin dams (MichiganPaddleSports.com undated).
Canoeing likely takes place
downstream of the Brown
Bridge Dam, as the upstream
portions of the river are not
consistently suitable for
canoeing.

Canoeing likely takes place downstream of the Brown Bridge Dam, as the
section above the Brown Bridge Inlet is too narrow and overgrown for
canoeing, according to the MDNR. The portion of the river below the Brown
Bridge Dam to the Boardman Lake (Segments 6–2) is roughly 25 miles and
has portages at each of the dams. This section also includes Beitner Rapids,
located in Segment 6, which are likely a canoeing favorite. Thus, canoeing
pressure is likely highest throughout Segments 3–6, with some canoeing in
the Boardman Lake (Segment 2). The presence of local canoeing clubs such
as the Cherry Capital Paddle America Club illustrates the high level of local
interest in canoeing.
Quantitative information regarding canoeing quality and pressure has not
been specifically identified. Quantitative pressure information is not available.
Attributes of trips including scenery, water flow, length of trip, and number of
portages can be summarized into a quality metric. This information can be
developed by using a combination of informal interviews and transfer data
(see Section 7 for a description of transfer data).
4.1.3

Most campsites along the
Boardman are located on the
upstream reaches of the river.

Camping

There are 1,941 campsites in Grand Traverse County and 219 campsites in
Kalkaska County (Michigan State University Extension 2001a, 2001b). It is
difficult to determine the exact number of campsites along the Boardman
River; however, an MDNR publication lists 35 total campsites at Brown’s Dam
(Segment 7), Scheck’s Place (Segment 8), and Fork’s Forest Campgrounds
(Segment 9).
The close proximity of the downstream sections of the Boardman River to
Traverse City makes these sections (Segments 1, 2, 3, 4, and 5) unlikely
choices for campers. Instead, camping is likely to take place along the
upstream portions of the river where the segments and sounds of urban life
are less noticeable (Segments 6, 7, 8, 9, and 10). Not coincidentally, most of
the campsites along the Boardman River are also located on the upstream
reaches of the river. Ranch Rudolph, a commercial campground as well as
provider of other outdoor recreational activities, is located just upstream of
the Brown Bridge Inlet (Segment 8). Many other commercial and government
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campgrounds are also available, mainly in these upstream portions:
Scheck’s Place (Segment 8), Fork’s Forest (Segment 9). Thus, camping
pressure is likely highest at Segment 8, and heavy at Segments 6, 7, 9, and
10.
Without a survey of campers in the area, it is difficult to qualify these
campgrounds. Although camping in public facilities adjoining the Boardman
River is limited, private campgrounds offer more than 630 campsites near the
river.
4.1.4
There are many trails throughout
the Boardman River area. Many
of these directly adjoin the river.

Hiking, Biking, and Walking

The quality of hiking, biking, and walking near the Boardman is related to the
quality of trails. There is an extensive trail system throughout Grand
Traverse County, with many trails along the Boardman River. Many trails run
adjacent to the river and impoundments, especially throughout Segments 4–
6. The Keystone Rapids and Olseon Bridge trails are along Segment 6.
Lone Pine Trail appears to surround Keystone Pond (Segment 5); Beaver
Pond Trail runs along the river on Segments 4 and 5; Fox Den and Sabin
Pond trails run along the Sabin Pond (Segment 4). The west bank of the
Sabin Pond is also set to be the Segment of the future Boardman River
Nature Center, which will likely expand the current trail system in the area
(Grand Traverse Conservation District 2007). This area (Segments 4–6) is
overseen by the Grand Traverse Conservation District, which works with the
local community to improve the health of the counties’ natural resources. The
group is working to connect the trails throughout the aforementioned
segments to the Boardman Lake Trail (Segment 2).
Part of Michigan's Shore-to-Shore Riding/Hiking Trail follows the Boardman
River. The Grand Traverse Natural Education Reserve, located on Segment
4, provides a series of developed trails for hiking and biking along the rapids
of the Boardman River and Sabin Pond (Grand Traverse Conservation
District 2007; MDNR 2007). Furthermore, the newly constructed Boardman
Lake Trail provides hiking, walking, and biking access to the Boardman Lake.
The Traverse Area Recreation and Transportation Trails organization (TART)
manages many of these trails and oversaw the construction of the Boardman
Lake Trail in 2005.

A survey of trail users explains
that both locals and tourists use
the trails along the Boardman
River in relatively large
numbers.

TART conducted a survey of their trail system in 2002, before the
construction of the Boardman Lake Trail. TART plans to conduct another
survey in 2008 which will include the Boardman Lake Trail.
The existence of trails is likely necessary for any significant level of hiking
pressure to take place. The Boardman Lake Trail in segment 2 received a
medium pressure estimate; however, the trails with close proximity to
Traverse City may result in more use. On the other hand, hikers may wish to
escape the city-area, and would therefore choose paths farther upstream,
such as those throughout segments 4, 5, and 6. The pressure estimates are
based on the number of trails in each segment. Segment 4 is estimated to
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have medium-high pressure, as this segment has fewer trails than the next
three upstream segments: 5 and 6, which are estimated to have a high level
of hiking pressure. Due to the lack of evidence of trails along the rest of the
upstream portion of the river, segments 7, 8, 9, and 10, these segments were
estimated to have a low level of hiking pressure.
TART Trails plans to conduct
another survey of their trail
users in the near future. This
survey would include the newly
constructed Boardman Lake
Trail.

In 2002 the TART trail system did not include trails along the Boardman
River, but the results of the survey illustrate a large local and tourist interest
in biking, hiking, and dog-walking throughout Grand Traverse County. During
the May to September survey period an estimated 154,803 people recreated
on the TART Trail.
Although the planned 2008 TART survey will help estimate the amount of
recreation along the Boardman River, many other trails, not managed by
TART, do exist, especially along the Keystone and Sabin Pond areas
(Segments 4, 5, and 6).
4.1.5

Wildlife Viewing

Bird watchers are particularly attracted to the non-native mute swans found in
the Traverse Bay area, the swans’ only major wintering area in Michigan.
Blue herons and kingfishers are among the birds found near the Boardman
River. Muskrats, mink, raccoon, beaver, otter, fox, coyotes, bobcats, and the
occasional black bear also attract wildlife watchers (MDNR 2007).
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5.

ECONOMIC BASELINE CHARACTERISTICS
5.1

The socioeconomic analysis will
assess data and inputs at two
levels of focus: 1) the county
level of analysis, and 2) the
“higher-level” analysis, which
will analyze the change to
characteristics whose affects
are not confined to Grand
Traverse and Kalkaska counties.

Economic Information

This information directly supports the socioeconomic analysis. This analysis
is divided into two sections. The first is the county-level analysis, which
describe characteristics which are segment-specific, thus, changes to these
characteristics manifest throughout the county level alone. The second level
of analysis is the “high-level” analysis. These high-level characteristics are
those in which changes will ultimately affect a population beyond the twocounty area of Grand Traverse and Kalkaska residents.
5.1.1

Property Values

The median value of a single-family owner-occupied home in Grand Traverse
County as of 2005 was $177,800, a roughly 40-percent increase from 2000.
This increase closely follows the total national property value increase.
The median value of a single-family owner-occupied home in Kalkaska
County as of 2000 was $85,100. More recent data have not yet been
published by the U.S. Census Bureau.
Baseline data regarding property
values will be useful for
producing an estimated change
prediction regarding the value of
local property parcels.

Potentially relevant baseline data on land values includes the initial state and
value of public and private lands. The appropriate scope of these data is
limited to the identification of values for properties that could be affected.
Thus if we do not anticipate a change in value, value does not need to be
identified. Figure 5.1 shows the property values of parcels in several
townships of Grand Traverse County.
Much of the lands needed for access to the dams along the river are owned
by the city and county governments. However, residential properties are
present on some of the dam impoundments. Grand Traverse County owns
all the land around the Sabin Pond and the land surrounding the Brown
Bridge Dam impoundment is forest reserve. The number and value of the
properties surrounding each impoundment are listed in Table 5.1.
The socioeconomic assessment will ultimately require identification of
baseline values for privately owned land parcels along the Boardman River.8

8

An evaluation of impacts to public lands has not been proposed but could be relevant to decision making.
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Table 5.1
Number, Type, and Value of Boardman River Properties
Segment Segment Segment Segment Segment Segment Segment Segment Segment Segment Segment
1
2
3
4
5
6
7
8
9
10
11
Number of
private
waterfront
properties

40

0

27

0

Property Values
Per-acre
land value

$21,000

$62,000

$6,200
(without
water
access)

These values were estimated by the Army Corps of Engineers in the PRP.
5.1.2
Relevant tourism information
includes expenditures on trips
to Grand Traverse and Kalkaska
counties. Information for
dynamic baseline of tourism is
available from Michigan State
University Tourism Resource
Center.

Tourism

Baseline tourism refers to trips to Grand Traverse and Kalkaska Counties by
non area residents. Relevant data about these trips includes the trip purpose
and the amount and type of expenditures.9
Information about the current number of tourism trips to Kalkaska and Grand
Traverse Counties is available from the Michigan State University Tourism
Resource Center.
The dynamic baseline considers expectations for tourism without significant
modifications to the dams. The Michigan State University Tourism Resource
Center provides a historical analysis of tourist expenditure from 1985 to 1996.
The trend is a relatively steady amount of annual tourism spending once the
data is adjusted for inflation. This data is the most recent available. More
recent information would improve the analysis. In the absence of such
information we will assume no significant change in the dynamic baseline for
tourism in Grand Traverse County (i.e., inflation adjusted expenditures are
constant). From 1985 to 1996, tourism expenditures in Kalkaska County
showed a downward trend. Thus, we recommend evaluating whether the
dynamic baseline for tourism in Kalkaska County should be decreasing.
5.1.3

Incomes

Incomes can be affected by any changes in expenditures from area residents
and from individuals outside Grand Traverse and Kalkaska counties.
9

Because tourists may take multi-purpose trips, this information is not restricted to Boardman River recreation trips.
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Grand Traverse County—Grand Traverse County is a small, growing
community of roughly 85,000 residents, a 9-percent increase over the last 6
years. The median household income as of 2005 was $47,572.
The major industries in Grand Traverse County in terms of annual earnings
include construction, manufacturing, retail, finance and insurance.
Government and government enterprises also account for a large portion of
the Grand Traverse economy. The vast majority of the governmental
institutions in Grand Traverse County are related to state and local
governments.
Employment by industry closely matches these high-earning industries: retail
trade represents roughly 15 percent of private employment, with construction
and manufacturing accounting for 9 percent and 12 percent of total private
employment, respectively (U.S. Census Bureau 2000). Of the nearly 7,000
government jobs in Grand Traverse County, 89 percent are state and local
jobs (Michigan Economic Development Corporation 2007).
Kalkaska County—Kalkaska County, Michigan is a sparely populated portion
of Michigan, with only 17,330 people. The population has seen little increase
over the last six years, with less than 1 percent per year. The median
household income as of 2000 was $36,072.
Information regarding the expected change over time of these economic
characteristics for both Grand Traverse and Kalkaska counties is available
from the Traverse City Area Chamber of Commerce (TCC) in their 2007
Economic Forecast. The TCC anticipates the largest growth in the Grand
Traverse County economy to take place in the accommodations and food
services sector, which includes hotels and lodgings.
5.1.4

Taxes

Local taxes likely to be affected include property and hotel use taxes.
Depending on the method of financing the dam management options, other
taxes may also be affected.
Grand Traverse County—Along with the 6-percent sales tax, municipalities
within Grand Traverse County can choose whether to levy an additional
lodging tax. Both Traverse City and Acme charge a 2-percent hotel tax;
however, other municipalities such as Williamsburg do not charge this tax.
Kalkaska County—Kalkaska County hotels and lodgings do not appear to
charge any lodging tax.
5.1.5
The Boardman River Dams must
be maintained if they are to be
left in place; this cost will be
borne by area taxpayers.

Dam Management Costs

Historically, the maintenance costs of the Sabin, Boardman and Brown
Bridge Dams were borne by TCLPD. Under the Settlement Agreement,
responsibility for maintenance of the Sabin and Boardman Dams reverts to
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Grand Traverse County while responsibility for maintenance of the Brown
Bridge and Union Street Dams reverts to Traverse City.
The Michigan Department of Environmental Quality (MDEQ) recently
overtook the regulatory responsibility over the Boardman River Dams from
the Federal Energy Regulatory Commission (FERC). The MDEQ has already
mandated that certain actions be taken at certain dam segments along the
river. It is likely that more mandates will follow in the near future. The cost of
these required renovations and repairs to the dam structures, as well as
action required to normalize the level of the impounded waters behind the
structures will have implementation costs. These costs, the amount
necessary to bring the Boardman River Dams up to MDEQ standards,
represent the baseline condition for spending on the dams. This baseline will
continue to change as the MDEQ further assesses the dams and their
impounded waters, and mandates further action. Thus, the dynamic baseline
representing the “without action” condition regarding the Boardman Dams
must represent both the current and expected mandates, as well as the costs
of implementation of these requirements. Identifying the dynamic baseline
for costs for the “without action” condition includes identifying the amount and
timing of required expenditures on the dams.

Maintenance cost streams
required for dynamic baseline
cost specification is potentially
available in the Preliminary
Restoration Report.

The dynamic baseline specification should recognize that “without action”
includes a commitment to continue to fund these required maintenance
measures. Thus, identifying the dynamic baseline for costs consists of
identifying the amount and timing of expenditures on the dams.
Cost information is critical to the socioeconomic assessment. The only
currently available projection of dam maintenance and cost data is in the
Preliminary Restoration Report (PRP). Revised estimates provided by the
engineering team will be available for the analysis.
5.1.6

Electricity Production

Three of the Boardman River dams were installed for electricity generation,
providing about 3 MW of hydroelectric power: Brown Bridge, Boardman, and
Sabin. They were operated by TCLPD. Whether and how the dams are
operated with respect to power generation has financial impacts associated
with the sale of power as well as environmental impacts. TCLPD’s decision
to forgo relicensing anticipates that repowering is not an option and baseline
electricity production can be ignored for purposes of socioeconomic
assessment. However, a recent development in Michigan Energy Policy is
the requirement for renewable energy in the generation portfolio. Given the
shortage of renewable generation options in Michigan, purchasing and
repowering small hydroelectric dams is currently being considered by
Michigan utilities.
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5.1.6.1

Sale of Power

Hydroelectric dams sell power at the market rate. When operated as peaking
plants, they sell power at the peak-hour market price. When operated as runof-river plants, they sell power at the baseload rate. Operating as a peaking
plant yields fewer hours of operation at a higher market price.
5.1.6.2

Environmental Impacts

Hydroelectric dams can produce power at peak flow or run-of-river flow, or
they can produce no power. If a hydroelectric dam does not generate power,
a substitute generation facility produces it. If the Boardman, Brown Bridge,
and Sabin dams do not produce hydroelectric power, Consumers Energy will
likely provide replacement power because its service territory covers Grand
Traverse County and Kalkaska County (Consumers Energy 2007).
Consumers Energy power plants burn coal during off-peak production and
fuel oil and natural gas during peak production. Unlike hydropower, burning
coal, fuel oil, or natural gas produces carbon dioxide and other emissions,
resulting in environmental impacts. Table 5.2 lists emissions in tons per
megawatt-hour of generation for coal, fuel oil, and natural gas (Kotchen et al.
2006).
Table 5.2
Emissions by Fuel Source: Thermal Electricity
(Tons per Megawatt-Hour)
Pollutant

Coal

Fuel Oil

Natural Gas

Carbon dioxide

1.13

9.14

6.52

Lead

6.75

0.00

0.00

Mercury

2.49

0.00

0.00

Methane

1.34

1.04

1.56

Nitrogen oxides

5.28

1.99

2.96

Nitrous oxide

4.87

2.43

2.43

Particulates

8.54

3.67

1.61

Sulfur dioxide

1.06

6.50

3.23

Source: Kotchen et al. (2006)

Sufficient information regarding baseline electricity impacts is readily available.
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6.

QUANTITATIVE BASELINE INFORMATION

Incorporating baseline information into the benefits-transfer framework
requires specific quantitative values. The process of identifying these values
also informs expected costs of further collection and calculations. This
section presents specific quantitative results.
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Kalkaska
Traverse
City

Boardman
Watershed

Segment 1:
From Union Street Dam downstream to Lake
Michigan and Hospital (Kids) Creek

Union Street Dam

Union Street
Dam
Impoundment
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Pressure
Fishing
Medium
Salmon,
Steelhead

Camping

Canoeing

Hiking, Biking, Walking

Low

Low

Medium-High

Access to Lake
Michigan

Proximity to downtown
Traverse City

Characteristics
Catch
Rates

Land Important
Length Flow Temperature Streambed
Values Features

7,920 ft

0.16
Medium
– April, May, &
and coarse
0.33 June: >70°
sand
ft/s

Mean
Width

Close
proximity to
downtown
Traverse
City
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Mean
Depth

Elevation
Above
Sea Level

≈ 582 ft

Kalkaska
Traverse
City

Boardman
Watershed

Segment 2:

Union Street Dam impoundment, also known as
Boardman Lake

Union Street Dam

Union Street
Dam
Impoundment
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Pressure
Fishing
Medium

Camping

Canoeing

Hiking, Biking, Walking

Low

Medium

Medium

Walleye,
Northern Pike

TART Boardman Lake Trail
Characteristics

Catch
Rates
Walleye:
7/hr,
Northern
Pike
4.8/hr

Land Important
Length Flow Temperature Streambed
Values Features

8,448 ft Slow

High

Mean
Width

1 Boat
Ramp

Sandy
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Mean
Depth

Elevation
Above
Sea Level

≈588 ft

Kalkaska
Traverse
City

Boardman
Watershed

Segment 3:

Union Street Dam
Impoundment

From Sabin Dam downstream to Union Street Dam
impoundment, or Boardman Lake

Sabin Dam
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Pressure
Fishing

Camping

Canoeing

Hiking, Biking, Walking

Medium

Low

Medium

Medium-Low

Free-flowing
stream

Trout

Characteristics
Catch
Rates

Land Important
Length Flow Temperature Streambed
Values Features
1,056 ft

July &August:
75 – 77°

Mean
Width

1 Scenic
Overlook
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Mean
Depth

Elevation
Above
Sea Level
597–588 ft

Kalkaska

Traverse
City

Boardman
Watershed

Segment 4:
Sabin Dam impoundment, also known as
Boardman Pond or Keystone Pond
Sabin Dam

Sabin
Pond
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Pressure
Fishing

Camping

Canoeing

Hiking, Biking, Walking

Low

Low

Medium

Medium-High

Characteristics
Catch
Rates

Land Important Mean
Length Flow Temperature Streambed
Values Features Width
3,828 ft Slow

High

$21,000
per acre

Sandy
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Mean
Depth

Elevation
Above
Sea Level
≈ 607 ft

Kalkaska

Traverse
City

Boardman
Watershed

Segment 5:

Boardman Dam

Boardman Dam impoundment, also known as
Boardman Pond or Keystone Pond

Keystone
Pond
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Pressure
Fishing

Camping

Canoeing

Hiking, Biking, Walking

Low

Low

Medium

High
Many trails surrounding pond

Characteristics
Catch
Rates

Low

Length

Flow Temperature

11,880 ft Slow

High

Streambed

Land
Values

Important
Features

Mean
Width

27
1 Lane
Parcels:
Bridge Over
$62,000
Spillway
per acre

Sandy
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Mean
Depth

Elevation
Above Sea
Level
652 ft

Kalkaska

Traverse
City

Boardman
Watershed

Segment 6:
From Brown Bridge Dam downstream to Boardman Dam impoundment
Keystone
Pond

Brown Bridge
Dam
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Pressure
Fishing

Camping

Canoeing

Hiking, Biking, Walking

High

Medium

High

High

Trout

Long free-flowing stretch Trails along downstream portion
Characteristics

Catch
Rates
High,
Brown
and
Brook
Trout

Length Flow Temperature Streambed

32,000 ft

Mean
Summer
Temp: 65.7°,
June –
August: >70°

Land Important
Values Features

Mean
Width

Mean
Depth

Elevation
Above
Sea Level

1 Public
Access
Segment

60.7 ft

1.5 ft

775–655 ft
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Kalkaska

Traverse
City

Boardman
Watershed

7:

Spring
Lake

Segment

Brown Bridge Dam impoundment, also known as
Brown Bridge Pond

Brown Bridge
Pond

Brown Bridge
Dam
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Pressure
Fishing

Camping

Canoeing

Hiking, Biking, Walking

Low

High

Low

Low

Characteristics
Catch
Rates
Low

Length Flow Temperature Streambed

6,336 ft

Slow

High

Land
Values

Important Mean Mean
Features Width Depth

$6,540 per
acre (not
waterfront)

Sandy
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Elevation
Above
Sea Level

Kalkaska

Traverse
City

Boardman
Watershed

Segment 8:
From the confluence of the North and South Branches of the Boardman River, also known as the Forks, downstream to
the Brown Bridge Impoundment

Pressure
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Fishing

Camping

Canoeing

Hiking, Biking, Walking

High

High

Low

Low

Blue Ribbon
Trout Stream
Characteristics
Catch
Rates

Length

Highest:
Brown
Trout 510
– 639 per
acre, 8,448 ft
Brook
Trout 35
– 810 per
acre

Flow

Temperature

109 cfs
Mean Summer
average
Temp: 58.5°,
(74.37 –
Max Summer
127.51
Temp: <70°
cfs)

Land Important Mean Mean
Streambed
Value Features Width Depth

Small
Cobble
(2.5 – 5”)

1 Public
Access 49.9 ft 1.3 ft 897–800 ft
Segment
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Elevation
Above
Sea Level

Segment 9:

North Branch of Boardman River
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Pressure
Fishing

Camping

Canoeing

Hiking, Biking, Walking

High

High

Low

Low

Blue Ribbon
Trout Stream
Characteristics
Catch
Rates
Highest:
Brown
Trout 98
– 1,348
per acre,

Land Important
Length Flow Temperature Streambed
Values Features

High

Mean
Width

Low

Brook
Trout 14
– 593 per
acre
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Mean
Depth

Elevation
Above
Sea Level

Kalkaska

Traverse
City

Boardman
Watershed

Segment 10:
South Branch of Boardman River
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Pressure
Fishing

Camping

Canoeing

Hiking, Biking, Walking

High

High

Low

Low

Blue Ribbon
Trout Stream
Characteristics
Catch
Rates

Land Important
Length Flow Temperature Streambed
Values Features

Mean
Width

Highest:
Brown
Trout 554
– 1,741
per acre,

High

Low

Brook
Trout 30
– 357 per
are
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Mean
Depth

Elevation
Above
Sea Level

7.

SOCIOECONOMIC LINKAGE FUNCTIONS
The proposed “transfer approach” uses existing information designed for one
context to address policy questions in another. This approach is commonly
used in practical policy analysis when it is generally prohibitively expensive or
impossible to implement original studies.

A benefits transfer study applies
the relationships of one study to
another to estimate potential
benefits without conducting an
original study.

Conducting a transfer study for the Boardman River requires identifying
studies that identify functional relationships between an anticipated change,
and human behavior and value. Using the valuation results of one study and
applying them to another scenario is called “benefits transfer.” The
economics literature has established criteria to be fulfilled for benefits transfer
studies (EPA 2000; Brookshire and Neill 1992; Smith 1992; Desvousges,
Naughton, and Parsons 1992; McConnell 1992; Boyle and Bergstrom 1992;
Desvousges, Johnson, and Banzhaf 1998). These criteria include the
scientific validity of the transfer study and the degree of similarity between the
study and the situation being evaluated. Because we propose to calibrate
transfer study results data is required for calibration.
We propose using existing studies to estimate potential benefits to property
values, recreational fishing, and other outdoor recreation. Our research
identified many studies that could potentially be useful for transfer purposes.
The following subsections describe the most relevant of these studies.
7.1

Property Values: Provencher et al. (2006)

Changes to the Boardman River Dams can potentially impact property
values. Using the transfer methodology to identify these impacts requires
identifying a study that relates dam disposition to property value. Many
studies are available that identify value impacts to properties that are along
different types of water bodies. However studies that focus specifically on
dam removal are less common. An exception is Provencher et al.’s (2006)
study “Does Small Dam Removal Affect Local Property Values? An Empirical
Analysis.”
Provencher et al.’s study uses
hedonic analysis, an
economically valid methodology
for estimating changes to
property values that are
attributable to removal of the
Boardman River dams.

To evaluate the impacts of dam removal on property values, the Provencher
et al. (2006) study uses data from a single residential market where a
relatively large number of small dams have been removed during the
preceding 15–16 years. Provencher et al. use hedonic analysis as the
methodology for their study. Hedonic analysis statistically decomposes value
into its component parts. In this way, this approach identifies the relative
contribution that a recently removed dam or other attribute makes to a
property’s value.
7.1.1

Scientific Validity of Provencher et al. (2006)

The Provencher et al. (2006) study is a hedonic analysis based on market
(not assessor) values. As such, it is one of a small number of studies that
directly evaluates the impact of dam removal on property values using an
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economically valid methodology. For this reason, it is valuable as a transfer
study. With respect to conducting a benefits transfer, the soundness criterion
helps ensure that valid mathematical and statistical relationships are
transferred. Thus, the soundness criteria can be evaluated by assessing the
validity and availability of parameters estimated from the statistical model of
the transfer study. Each attribute in a hedonic analysis has an implicit price
that is identified with a statistical model. Relevant parameters include the
vector of model coefficients and associated variance-covariance matrix.
Soundness and similarity of a
benefits transfer study help
provide appropriate value
estimates.

Hedonic analysis is the most appropriate economic/statistical methodology
for such a study because it values attributes of the property, such as distance
to free-flowing water, in an appropriate economic framework. Assuming that
the Provencher et al. hedonic analysis was appropriately implemented, the
estimated coefficients that identify values of property attributes are sound,
meaning that these values can be transferred. In terms of availability, these
coefficient estimates are available within the study.
The estimated variance-covariance matrix consists of variances of estimated
coefficients and covariances between them. In the benefits transfer process,
this matrix is useful for applying estimated model uncertainties from one
context to another. In a hedonic context, these uncertainties are best
evaluated using a set of sale/resale data because these data provide
significant statistical power over cross-sectional data.

Transferring the Provencher et
al. study results to the
Boardman River requires
calibrating many factors,
including time, baseline property
values, and demographic
characteristics.

7.1.2

Calibration of Provencher et al. (2006)

The Provencher et al. (2006)
study provides data for three
scenarios of dam removal.

Impact Similarity—Impact similarity refers to the degree of similarity
between the type of impact studied in the Provencher et al. (2006) study and
alternative scenarios for the Boardman River. The study evaluates sales
data for properties where:

The accuracy of the benefits transfer methodology is enhanced by calibration
to adjust similarity of properties, impacts, populations, time, and preferences.
Calibration according to location, population, and time can generally be
accomplished by appropriate weighting. For example, if the transfer study
sample includes a larger percentage of highly valued homes than the area
where data are transferred, total values can be adjusted accordingly.

•

small dam remains intact

•

small dam was removed recently

•

river or stream has flowed freely for more than 20 years.

These impacts are similar to potential Boardman River dams scenarios.
Property Similarity—Useful data for calibration include sample data (i.e.,
property characteristics and values) from the Provencher et al. study and
similar data for properties that are likely to be impacted by any changes to the
Boardman River dams.
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Population Similarity—If demographic characteristics (such as the level and
distribution of income for affected households) vary across the study
population and transfer population, the validity of the transfer decreases. For
example, populations with less mobility might be associated with lower
housing market liquidity, potentially leading to reduced but longer-lasting
impacts to housing value while markets adjust. Data to identify and calibrate
for population similarity are available using sources such as the census or
marketing data. More specific calibration requires accurate information at the
household level for both the transfer study sample and the affected
population.
Temporal Similarity—Impacts vary depending on the time period studied. A
relevant concern with the Boardman River is the dynamic reaction of property
values through time. Although static analyses are simpler to implement,
goals of the BRDC indicate that temporal considerations will be important for
property owners near the Boardman River. An analysis indicating that values
recover over a period of many years does not appropriately consider relevant
short-term impacts.
Similar to many hedonic analyses of property values, the Provencher et al.
(2006) study is not a dynamic model specifically developed to identify
intertemporal impacts on property values. However, the study does consider
several different situations, including properties with a dam next to them,
properties that had a dam removed from 1995 to 2000, and properties beside
a river where the dam had been removed several decades earlier.
Calibration to reflect changing values over time requires an appropriate
matching of time periods and potentially inclusion of additional data
representing short-term effects.
7.2
The transfer approach will also
be useful for estimating fishing
and other recreational pressures
along the Boardman River.

Fishing and other recreational data for the Boardman River and other
segments in Michigan can be used to estimate the number of recreators
potentially affected by dam removal on the Boardman. This section
discusses data from the Boardman River Lower Survey, the Michigan
Recreational Angling Demand Model, and the National Survey on Recreation
and the Environment.
7.2.1

Lupi et al. (1998) used sound
methodologies to create the
Michigan Recreational Angling
Demand Model.

Recreational Fishing Surveys

Recreational Fishing: Lupi et al. (1998)

We have conducted a segment-calibrated benefits transfer employing a
recreational fishing study conducted by Lupi et al. (1998). The Michigan
Recreational Angling Demand Model is a large-scale demand model of
recreational fishing in Michigan. It covers similar species and angling
experiences to those that are relevant for an assessment of Boardman River
anglers.
The Lupi study is based on sound methodologies and published in a peerreviewed economics journal. The underlying data come from a survey of
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Michigan residents who were identified as potential anglers. The survey
process was consistent with good survey protocols. Data on anglers’ trips
and segment choices were collected using a year-long telephone panel
survey of more than 1,900 Michigan residents. The recreational fishing
models that Lupi et al. developed are consistent with the RUM framework.
The specified model is a four-level nested-logit. Repeating the segment
choice logit over the course of a season allows modeling of seasonal
participation.
In the model, fishing trip types include trips of different lengths and for
different species as well as trips to Great Lake, inland lake, and inland stream
segments. The models are rigorous, perform well, and reflect results that are
consistent with expectations.10
For Great Lakes fishing, anglers’ segment choices are related to catch rates
that vary spatially and temporally. An important feature of the Lupi model is
that it evaluates the relative impacts of catch rates and travel cost on angler’s
segment-choice decisions. This identified relationship, calibrated to relevant
segment, population, and fishery impact data allows the researcher to
develop economic impact estimates.
7.3

Boating and Canoeing Pressure:
Recreation and the Environment

National Survey on

Canoeing and boating pressure and demand studies have not been
identified. Certain information can potentially be inferred. For example, the
MDNR (2002) reported that 58 percent of seasonal homeowners in Michigan
own a powerboat and 47 percent own a canoe or kayak. Removing dams on
the Boardman River can lead to improved boating and canoeing opportunities
for canoers and kayakers.
The National Survey on
Recreation and the Environment
provides data on many forms of
outdoor recreation in the U.S.

Data from the National Survey on Recreation and the Environment can help
estimate the impacts to canoers and other outdoor recreators should the
Boardman River Dams be removed. For example, NRSE data show that in a
region of Wisconsin where rivers with removed dams feed into a bay of Lake
Michigan, 21 percent of the residents go canoeing (Green et al. 2005).
7.4

IMPLAN is a computer software
package capable of estimating
the various and widespread,
direct and indirect impacts of a
policy implementation.

Regional Financial Impacts: IMPLAN

Expenditures by tourists and others move through an economy as the original
recipients pay their suppliers and so on. Thus, there is a multiplier effect of
expenditures. IMPLAN (Impact Analysis for Planning) is a computer software
package which can estimate these flows throughout the area economy.

10 A

potentially relevant exception is the negative coefficient on yellow perch expected catch rate. The authors attribute this
unexpected result to omitted variables in the statistical model identifying, for example, the possibility that sites with high yellow
perch catch rates could be composed “primarily of smaller fish, whereas sites with lower catch rates might have a greater share of
larger, more desirable fish.”
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IMPLAN was designed by the U.S. Forest Service, Federal Emergency
Management Agency, and the Bureau of land Management to aid planning
and policy decisions. IMPLAN recognizes that the effects of spending are
dispersed in such a manner that modeling the direct flow of money through
the economy does not fully predict all of the consequences of the original
expenditure.
“Multipliers” are the typical manner through which the indirect and induced
spending effects of an original expenditure are captured. IMPLAN provides
three different levels of multiplier analysis. These levels are industry,
household, and “Type SAM,” a broader level of analysis which attempts to
incorporate the long term effects of the original expenditure.
IMPLAN allows for the selection
of the level of analysis, from the
Zip-code level to the national
level. IMPLAN can also focus
specifically on a desired
segment of the economy, such
as the manufacturing industry
within Traverse City.

IMPLAN allows for the selection not only of the regional focus, but also has
the capability to model the effect of an expenditure in the economy on one or
multiple sectors within that economy. For example, the effect of a policy
decision regarding the Boardman River Dams could be modeled specifically
for the manufacturing sector of Grand Traverse County.
This software incorporates economic activity data provided by the US Census
and Bureau of Economic Analysis for each county in the United States.
IMPLAN has the capability to model the effect of policy implementation on
households and economic sectors, as well as on employment.
7.5

Additional Relevant Information

Besides the Provencher et al. (2006), Lupi et al. (1998), and Green et al.
(2005) studies, we reviewed other literature to evaluate its usefulness for
estimating impacts. Table 6.1 lists the categories we considered and
associated economic valuation studies, along with relevant comments.
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Table 7.1 Economic Valuation Studies Reviewed for Estimating Impacts
Category

Study

Comments

Property on or near water

Provencher, Bill, Helen Sarakinos, and Tanya Meyer.
2006. “Does Small Dam Removal Affect Local
Property Values? An Empirical Analysis.”

Electricity

Kotchen, Matthew J., Michael R. Moore, Frank Lupi, These studies evaluate electricity externalities.
and Edward S. Rutherford. 2006. “Environmental
Constraints on Hydropower: An Ex Post BenefitCost Analysis of Dam Relicensing in Michigan.”
Desvousges, W.H., F.R. Johnson, and H.S. Banzhaf.
1998. Environmental Policy Analysis With Limited
Information: Principles and Applications to the
Transfer Method.

Structure modification and
movement
Water-based and other
recreational activities

We found no studies for this category.
Lupi, F., J.P. Hoehn, H.Z. Chen, and T.D. Tomasi.
1998. “The Michigan Recreational Angling Demand
Model.”
Green, Gary T., Matthew Owens, Carter J. Betz, and
Ken Cordell. 2005. Wisconsin and the Wisconsin
Region.

Historical structures,
McLoughlin, J., J. Kaminski and B. Sodagar, Eds.
archeological assets, local 2007. Perspectives on Impact, Technology and
Strategic Management Volume 1 Heritage
culture, amenities
Management Series.

The University of Michigan School of Natural
Resources and Environment (2006) lists the
Boardman River Bridge as historic, although it is
not included in the state or national historic
registers.
Michigan DNR Fisheries Division (2002) states that
“[a]lthough Grand Traverse and Kalkaska counties
are rich in … history, segments of historic or
archaeological interest have seldom been
authenticated. State archaeological segment files
do not show original settlements or camps in the
proposed natural river area along the Boardman
River. If a systematic archaeological survey were
undertaken, Indian campsites along the river would
undoubtedly be uncovered.”

Environmental quality and
amenities

Chen, H. and S. Cosslet. 1998. “Environmental
Quality Preference and Benefit Estimation in
Multinomial Probit Models: A Simulation Approach.”
N. Bockstael, A. Freeman, R. Kopp, P. Portney, and
V. Smith. 2000. “On Measuring Economic Values
for Nature.”
Jones, Carol A., and Yusen D. Sung. 1993.
Valuation of Environmental Quality at Michigan
Recreational Fishing Segments: Methodological
Issues and Policy Applications.
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Table 7.1, continued
Category

Study

Comments

Ecologically significant
aquatic and terrestrial
species

Boyle, K., and R. Bishop. 1987. “The Economic
Valuation of Endangered Species of Wildlife.”

Quality of life

Deller et al. 2001. “The Role of Amenities and
Quality of Life in Rural Economic Growth.”

Gowdy, John M. 1997. “The Value of Biodiversity:
Markets, Society, and Ecosystems.”

National Research Council. 1999. Perspectives on
Biodiversity: Valuing Its Role in an Ever-Changing
World.
Risk to property,
structures, and life from
flood, ice regimes

Dorfman, Jeffrey H., Andrew G. Keeler, and Warren
Kriesel. 1996. “Valuing Risk-Reducing Interventions
with Hedonic Models: The Case of Erosion
Protection.”
Netusil, Noelwah R. 2006. “Economic Valuation of
Riparian Corridors and Upland Wildlife Habitat in an
Urban Watershed.”

The U.S. Army Corps of Engineers has analyzed
risk-based ice control (for structures).
Several studies of ice damage to trees have been
conducted.
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8.

COLLECTING DATA AND ASSEMBLING IN MODELING FRAMEWORK
Demographic—Demographic data such as income is available from the U.S.
Census Bureau on many levels, including by county, zip code, household,
and per capita. Census data is available for free and can be integrated at the
zip code level as a part of general model setup costs. A drawback to census
data is that it does not provide much detail for demographic subcategories.
For example, while percentages by age category and race are available,
racial breakdown by age categories is not.
A more holistic description of the population within each zip code is available
from Community Tapestry Segment data developed by ESRI Business
Information Services. This information was originally developed for use in
marketing research. However, the data is useful for our purposes as it
describes lifestyles and preferences across socioeconomic and demographic
categories.
A significant information gap exists for hard numbers of people who fish or
otherwise recreate on or near the Boardman River. Identifying the numbers
of recreators per zip code will be necessary to model accurately the elicited
change due to the implementation of a restoration alternative on the
Boardman.
Travel Cost—The distance traveled to a segment is one of the characteristics
of a recreational resource value because it is directly related to the travel
costs or “price” of accessing a segment. A complicating factor in identifying
travel cost is that each recreator faces a different distance to both the
Boardman River and to substitute recreational segments. Thus, a required
input to calculating resource is distance from each zip code to the Boardman
River and each of the substitute segments.11
These distances will be calculated using the most recent version of a
transportation routing software called PC*Miler. The Lupi et al. model uses
the estimated travel cost, rather than distance. For the calibrated RUM,
travel costs from each of the zip codes to each of the relevant counties are
calculated to be consistent with the Lupi et al. methodology. Specifically,
travel costs reflect both direct costs and travel time costs. Direct costs are
calculated by multiplying the round-trip miles by the standard per mile
reimbursement (GSA 2006). The costs of travel time are also calculated to
be consistent with the Lupi et al. approach. The average hourly wage of each
zip code within the 25-mile radius is calculated by dividing household income
from the U.S. Census by 2000 work hours per year and escalated to 2006
dollars. Travel speed is assumed to average 50 miles per hour. The roundtrip time estimate (round trip distance divided by speed of travel) is multiplied
by one-third of the average hourly wage rate to reflect the opportunity cost of

11 The

25-mile radius from the Boardman River is “as the crow files.” The distances calculated for the site-calibrated benefits transfer
are the road distances that anglers would actually drive, based on PC*Miler estimates.
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time. The travel cost included in the model is the sum of the direct travel cost
and the travel time costs..
Cost—A cursory projection of dam maintenance and cost data is available
from the Preliminary Restoration Report (PRP). This or revised estimates
provided by the engineering team could be employed.
Property Value—Property values in Grand Traverse and Kalkaska counties
are available through the U.S. Census Bureau. Specific information
regarding the value of properties likely affected by changes to the Boardman
River is required to determine the change in value based on the magnitude of
these changes. Obtaining specific information may require viewing public
records.
Catch Rates—Angling pressure is calculated using benefits transfer methods,
such as using Lupi et al. described above to estimate catch rates at the
Boardman River and substitute segments. Conducting on-site interviews with
anglers in combination with transfer data enhances the quality of the catch
rates for Boardman River-specific species.
Canoeing—Quantitative information regarding canoeing quality and pressure
has not been specifically identified. Quantitative pressure information is not
available. Attributes of trips including scenery, water flow, length of trip, and
number of portages can be summarized into a quality metric. This
information can be developed by using a combination of informal interviews,
such as interviews with members of local canoeing clubs, and transfer data.
Camping—Information on camping facilities in the area is available from
MDNR. Obtaining numbers of campsites on and near the Boardman River is
possible by contacting campgrounds directly as well as determining which
campsites will be positively or negatively affected by changes to the
Boardman River.
Hiking and Biking—In addition to using transfer data to determine the
baseline conditions of hiking and biking pressure, the TART Trails survey
provides specific information on recreation activities of locals and tourists
alike on the trail system through Traverse City.
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9.
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