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OVERALL CONSIDERATIONS

Before the project team could analyze data and prioritize lands for protection, it first had to
select and formally delineate the geographic boundaries of the project’s study area.  There
were three main considerations driving this process.

1. Limiting the size – Given the large physical extent of the entire Manistee River
watershed, there were several compelling factors pushing the team to create a smaller
study area within the overall watershed.

2. Selecting a general location – Once the decision was made to limit the study area’s size,
the project team then had to determine its general location.  Should the project focus on
the lower reaches of the watershed or the headwaters?  How should the team make that
decision?

3. Delineating specific boundaries – Once the team selected a general location for the study
area, it then had to determine the study area’s exact geographic boundaries.

This section of the report details how the project team worked through these three
considerations and finalized the study area for the project.

LIMITING THE SIZE

The two main factors driving the project team’s decision to limit the size of the study area
were as follows:

� Client considerations – GTRLC requested that the team develop a conservation plan
that helps guide its efforts in the Manistee River watershed.  While GTRLC may
eventually have the staff and resources to focus on the entire watershed, the
organization has acknowledged that at present its efforts need to be focused on an
area of manageable scale.  At over 5,000 square kilometers, the Manistee River
watershed is quite large.  Even if the team was to identify only 10 percent of the
watershed as a top conservation priority, the resulting area might still be too large to
refine GTRLC’s focus appropriately.  Thus, the team deemed it appropriate to limit
its study area at the outset in the interest of producing conservation recommendations
that are feasible for GTRLC to implement.

� Project time and resources – This project needed to be completed within one year and
with a limited budget.  The time required for some of the data collection and
manipulation was only marginally dependent on the ultimate scale of the project.
Several other important components of the project – most notably ground-truthing
prioritization results by analyzing aerial photos and extending conservation
prioritization efforts to the individual land parcel level – were much more labor
intensive.  Again, considering the size of the watershed, the team felt it was important
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to narrow the size of the study area instead of limiting the detail and rigor of the
analysis.

SELECTING A GENERAL LOCATION

Once the team established a clear need to select a study area smaller than the entire
watershed, it next had to determine where to locate the study area.  The project team
considered two potential strategies to address that question.  The first strategy that the project
team considered consisted of running the GIS data through an initial, large-scale
prioritization scheme.  Based on those results, the team would select the highest-ranking
portion of the watershed as the study area.  The second strategy involved selecting the study
area based on external factors, such as the needs of GTRLC, rather than through a
computational analysis of the GIS data.  Both approaches had strengths and weaknesses.

The selection of the study area using a computational data analysis could be viewed as more
objective.  In addition, by analyzing data for the entire watershed, the team would
presumably not overlook areas of potential interest or legitimate importance.  This strategy
had weaknesses, however.  If the project team analyzed data for the entire watershed, the
analysis would have had to be fairly coarse and there was no guarantee that one or two areas
would emerge as clear priorities.

The second strategy was more tailored to GTRLC’s interests and therefore would help the
team produce a product of practical utility for GTRLC and others interested in conservation
efforts in the Manistee watershed.  Selecting the study area before lengthy GIS analysis also
would allow the project team to narrow its focus and marshal resources more efficiently.
Otherwise, true data needs and project priorities might not be realized until much later in the
process.  The weakness of the second strategy was, as alluded to above, that the team could
potentially overlook a key area for protection if it selected a study area without analyzing
data for the entire watershed.

In the end, the team recognized that no computational analysis would produce a study area of
greater practical application and utility than that derived using the second strategy.  With
GTRLC stressing the importance of the watershed’s upper reaches for its work, the team
agreed to locate its study area within the upper portions of the Manistee River watershed.
The established importance of focusing on headwater and upper watershed areas as part of
any larger watershed protection effort lent further validity to this decision.

While it is difficult to argue that one portion of the watershed or one section of the river is
more important than any other, it is widely recognized that protecting the upper reaches of a
watershed is essential to ensure its long-term health and integrity (Doppelt et al., 1993).  The
protection of headwaters is critical because they are relatively fragile systems that provide
important ecological and hydrologic functions to the rest of the watershed.  Small streams in
the upper portions of a watershed tend to respond quickly and dramatically to disturbances in
riparian conditions or surrounding land cover, and so these areas are especially sensitive to
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human disturbances such as logging, farming, and construction.  Despite their vulnerability,
the upper reaches of a watershed are often more intact than lower portions of the basin.  In
addition, the upper reaches generally provide high water quality, trap sediments, and move
vital nutrients and woody debris to areas downstream (Doppelt et al., 1993).  Lastly, because
water flows downstream, protecting water quality at the start of the system is critical to
protecting water quality along the entire course.

DELINEATING SPECIFIC BOUNDARIES

Once the project team agreed to locate the study area in the upper reaches of the Manistee
River watershed, it next had to delineate definite boundaries.  There are a variety of ways to
delineate a project study area.  Examples include deriving boundaries based purely on
political, hydrological, or ecological criteria or by using a combination of these and other
criteria.  The team based its final boundary on the integration of several important factors.

� Needs of the client – GTRLC staff informed us at the start of the project that
Kalkaska County represented their top priority in the entire watershed.  While
GTRLC had an interest in conservation efforts in the other counties of the upper
Manistee watershed – Otsego, Crawford, and Missaukee – Kalkaska was clearly
where they expected to focus the majority of their efforts in the watershed in the near
future.

� Ecological and hydrological considerations – The goals and objectives of this project
center on protecting ecosystem and hydrologic integrity.  For this reason, it was
advantageous for the project study area to at least include, if not be based on, a
relatively discreet ecological and/or hydrologic unit.

� Time and resource considerations – As a counterpoint to the ecological and
hydrological considerations outlined above, limiting the study area to Kalkaska
County was attractive in that it established an area for which parcel digitizing work
and aerial photo analysis matched the team’s available time and resources.

Combining these three factors produced the following compromise solution and the final
delineation of the study area.  In keeping with the project’s original emphasis on planning at
the watershed level, the team defined the study area using subwatersheds.  The team selected
the 12 uppermost subwatersheds of the Manistee River watershed (Figure 3.1).  The study
area covers approximately 1,370 square kilometers and includes portions of the following
counties: Antrim, Crawford, Kalkaska, Missaukee, and Otsego (Figure 3.2).

The team also decided that once it established conservation priority areas within the study
area, it would select only those areas within Kalkaska County for parcel-level analysis and
prioritization.  Thus, prioritization efforts in the entire study area and parcel analysis within
Kalkaska County satisfy the needs of the client and the project team, while remaining
consistent with the project’s overarching ecological and hydrological considerations.
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   Figure 3.1: Subwatersheds within the study area
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Figure 3.2:  Manistee River watershed and surrounding counties
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