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APPENDIX E: Trail Planning and Design Guidelines

Grade (Slope)

Grade (slope) is defined as the slope parallel to the direction of travel and is calculated by dividing the vertical change in elevation by
the horizontal distance covered. For example, a trail that gains 2 m in elevation over 40 m of horizontal distance has a grade of 5
percent. Some guidelines use the term "slope" to refer to grade. However, the term "grade” will be used in this plan to avoid

confusion with cross-slope.

Average grade is defined as the average of many contiguous running grades. Running grade is usually measured over the maximum
distance afforded by sight lines when grades are continuous. However, more detailed grade information can be obtained if
measurement distances do not exceed 100 ft. Running grade is also measured on shorter trail segments between changes on grade.

Maximum grade is defined as a limited section of trail that exceeds the typical running grade. Maximum grade values can differ
significantly from the running grade values. For example, a trail that gains 50 ft. in elevation gradually over 1 mile has the same
running grade as a trail that is flat for 0.75 miles and then climbs 50 ft. over the last 0.25 mile; however, the two trails make very

different strength and endurance demands of users.

Federal Guidelines for Maximum Allowable Running Grade
Path Type | Single Level

Easier
Source % %

USDA FS Trails Mgt. Handbook (USDA FS, 1985) H n/a
Guide for the Dev. of Bicycle Facilities (AASHTO, 1997, Draft) S 5
Guide for the Dev. of Bicycle Facilities (AASHTO, 1991) B 5
USDA FS Trails Mgt. Handbook (USDA FS, 1985) E n/a
USDA FS Trails Mgt. Handbook (USDA FS, 1985) X 7.5
USDA FS Trails Mgt. Handbook (USDA FS, 1985) SM 8
USDA FS Trails Mgt. Handbook (USDA FS, 1985) ATV 15

AR = Accessible Route ORAR = Outdoor Recreation Access Route RT

H = Hiking Trail S = Shared-Use Path B =Bicycle Path

MB = Mountain Biking Trail E = Equestrian Trail

SM = Snow Machine Trail ATV = All-Terrain Vehicle Trail
OHV = Off-Highway Vehicle Trall M = Motorcycle Trall

* Source: U.S. Department of Transportation — Federal Highway Administration, website: (www.fhwa.dot.gov)
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Cross Slope
For trail design is hilly areas along with gradient, it is also important to consider it cross-slope.

Cross-slope is defined as the slope measured perpendicular to the direction of travel. Cross-slope must be measured at specific
points. The average cross-slope is the average of cross-slopes measured at regular intervals along the trail.

Running cross-slope is defined as the average cross-slope of a contiguous section of trail. The running cross-slope can be
determined by taking periodic measurements throughout a section of trail and then averaging the values.

Maximum cross-slope is defined as a limited section of the trail that exceeds the typical running cross-slope of the path.

Rate of change of cross-slope is defined as the change in cross-slope over a given distance. Typically rate of change of cross-slope
is measured over 2 ft intervals, which is the approximate length of a single walking pace and the wheelbase of a wheelchair. Rate of
change of cross-slope can be measured by placing a level 2 ft before and after a maximum cross-slope. It is important to note that
rapidly changing cross-slopes can cause one wheel of a wheelchair or one leg of a walker to lose contact with the ground and also
can cause walking pedestrians to stumble or fall.

Because some trail users and people in wheelchairs, may have difficulty negotiating extreme cross-slopes even for short distances,
the following recommended parameters for the trail design should be considered:

. Maximum cross-slope of 5 percent for a distance of 3.050 m (10 ft) average trail difficulty
. Maximum cross-slope of 5 percent for 3.660 m (12 ft). for easier recreational trails

* Source: Axelson, Chesney, and Longmuir (1995)

AASHTO Green Book's specifications for cross-slopes based on surface type. According to the AASHTO Green Book, a 1.5 percent
cross-slope provides effective drainage in most weather conditions for surfaces with the highest pavement standards. Intermediate
and low surface types, such as gravel, may require larger cross-slopes to enable adequate drainage (AASHTO, 1995, 1999).

Cross-Slope Ranges by Surface Type (AASHTO, 1995)

Surface Type Cross-Slope Range
High(highest pavement standard) 1.5-2.0%
Intermediate(slightly below high) 1.5-3.0%
Low(loose surface; earth, gravel, etc.) 2.0-6.0%
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Some studies indicate that adults with and without disabilities are unable to distinguish between 2 and 3 percent cross-slopes

(Axelson, Chesney, and Longmuir, 1995).

Maintaining minimal cross-slope values can significantly increase the cost and environmental modifications required to build trails on

steep terrain per the following chart:

Federal Guidelines for Maximum Allowable Running Cross-Slope:

Path Type | Single Level

Easier
Source % % %
USDA FS Trails Mgt. Handbook (USDA FS, 1985) H n/a n/a
Guide for the Dev. of Bicycle Facilities (AASHTO, 1997, Draft) S 2
Guide for the Dev. of Bicycle Facilities (AASHTO, 1991) B 2
USDA FS Trails Mgt. Handbook (USDA FS, 1985) E n/a n/a
USDA FS Trails Mgt. Handbook (USDA FS, 1985) X n/a n/a
USDA FS Trails Mgt. Handbook (USDA FS, 1985) SM 15 30
USDA FS Trails Mgt. Handbook (USDA FS, 1985) ATV 20 30
AR = Accessible Route ORAR = Outdoor Recreation Access Route RT = Recreational Trail
H = Hiking Trail S = Shared-Use Path B = Bicycle Path
MB = Mountain Biking Trail E = Equestrian Trail X = Cross-Country Ski Trail
SM = Snow Machine Trail ATV = All-Terrain Vehicle Trall
OHV = Off-Highway Vehicle Trail M = Motorcycle Trail

* Source: U.S. Department of Transportation — Federal Highway Administration, website: (www.fhwa.dot.gov)
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APPENDIX F: Preliminary Impact Topics
DERIVATION OF IMPACT TOPICS

Impact topics were used to focus the evaluation of the potential environmental consequences of the alternatives. The impact
topics that were selected were identified based on guidance from the National Park Service, input from the LSHRC, public
concerns, and resource information specific to the Lakeshore and outlying project area. Described below is a brief foundation
for the selection of each impact topic, as well as rationale for dismissing specific topics from further consideration.

IMPACT TOPICS SELECTED FOR ANALYSIS

The impact topics that were selected and retained had several concerns that warranted discussion. These impact topics
were retained because they were identified either through the development of the project scope, or development of a planning
program, or the alternative identified was anticipated to have an impact on at least one of the impact topics and the resources
within the project area.

Impact topics that were considered when evaluating the Trailway routing options are represented in Preliminary Matrices
developed to help measure and compare potential impact to the environment and feasibility, and Trailway Option Maps 1.1
through 1.9b, found in the Appendices. The Tables and Maps measure the opportunities and challenges of possible
alternatives in relation to environmental consequences. A series of 9 Impact Topics were originally selected for analysis for
Impact to the Environment while 5 Impact Topics were selected for analysis for Impact to Feasibility. Each topic was
described in terms of impact ranging from negligible to major, and provided a standardized basis of comparison between
options.

The retained impact topics discussed in detail in section 2.4 and 2.5 - “ Affected Environment and Environmental
Consequences,” only include those topics that posed a potential impact and may differ from the impact topics that were
identified initially. The preliminary impact topics include the following:

Topography was retained due to the extensive relief of the Sleeping Bear Dunes National Lakeshore (Lakeshore). For
universal accessibility as well as constructability of trail routes, topography is a key component for the feasibility assessment.
In addition, many recreational features and park assets that visitors are encouraged to experience are related to the
topographic land forms.

Wetlands was retained as an impact topic because of concerns with hydrology, local and state policies regulating wetlands,
permitting, flora and fauna, and potential effects from the alternatives considered. Wetlands do exist within the project area,
and some alternatives cross areas of wetlands.

Streams & Creeks was retained as an impact topic because the action alternatives would require crossings at some
locations. Several streams and creeks (including the Crystal River) exist throughout the project area, and it was determined

Leelanau Scenic Heritage Route Trailway Master Plan Appendix



the action alternatives would require a stream or creek crossing including boardwalk or bridge; furthermore, the same
alternatives come within 100’ of a stream or creek with the possibility of sediment entering nearby surface waters.

Wildlife was retained despite no threatened and endangered species’ habitats were found within the vicinity of the proposed
alternatives and effects on habitat would be below detectable levels of disturbance. Working together with NPS staff,
“Proposed Trailway Routing” maps were overlaid with existing T&E Wildlife habitats in order to arrive at the conclusion that no
T&E habitats would be affected. However, the criteria were included due to proposed Trailway activity in close proximity to
wetland, woodland and stream, creek, wooded upland, and successive prairie habitat of species regularly occurring in the
Lakeshore.

Vegetation was retained as an impact topic even after evaluation determined the impact to be short-term and negligible to
minor primarily due to use of previously disturbed areas and existing right-of-way for proposed Trailway segments.

Soils were retained due to the importance of existing soil type and the relationship to trail constructability and susceptibility
during and after construction. Soil surveys were gathered from the Michigan Resource Inventory System (MIRIS) database
and the United States Department of Agriculture - (USDA) - Natural Resources Conservation Service for Leelanau County.
Soil associations were considered for soil type (hydric, silty, sandy), permeability, gradient (slope) and erosion factors.

Land Use was retained as an impact topic due to the proposed alternatives potential introduction of increased human activity
in proximity to other land uses, and the physical encroachment and/or potential easements needed to cross private and public
land, utility and road right-of-way. The land use impact topic considers only non-SHPO and GMP related land uses (refer
below to Cultural Landscapes and Historic Resources or Lakeshore Visitor Experience).

Cultural Landscapes and Historic Resources was retained because of existing designated historical buildings and cultural
landscapes that have the potential to be affected by the alternatives considered. The cultural landscapes and historic
resources impact topic deals specifically with state and federally designated sites.

Viewsheds was retained due to the importance of overlooks and natural landforms within the project area and the potential
detriment to the scenic and rural character that potentially could be introduced if the proposed alternatives were implemented.

Lakeshore Visitor Experience was retained as a feasibility impact topic because the proposed alternatives have the
potential to affect visitor experience in the park in terms of its proximity and relationship to cultural landscapes, wilderness
and nature zones and roadway corridor and other scenic viewsheds. Although, a large percentage of the proposed Trailway
would occur in the road right-of-way, Lakeshore visitor experience, both by the Trailway user and other lakeshore visitors
could be affected.

Safety was retained as a feasibility impact topic due the importance of protecting the health and safety (including
accessibility) of park visitors and Trailway users. Accessibility is also considered in the impact topic topography. The
proposed alternatives have the potential to be affected by health and safety.
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Cost was retained as a feasibility impact topic in order to compare the cost between differing cross-sections and to not
exceed the current standards expected for the surface needed in comparison with the least expensive cross-section. Cost
has the potential to affect which alternative is most feasible.

Operation and Maintenance was retained as a feasibility topic because it is expected the Trailway has the potential to affect
park operations and management, MDOT, and local jurisdictions. For this topic, no numeric score was identified, but
operations and maintenance is analyzed in the “Environmental Consequences” chapter.

IMPACT TOPICS ELIMINATED

Recreational Experience was eliminated because no adverse effects were identified that would negatively impact the
recreational experience of a Trailway user along the proposed Action Alternatives. Recreational experience was defined as
the user experience along the proposed Trailway not including the Lakeshore GMP management zones (Wilderness,
Recreational, Cultural / Historical) (refer to the preliminary impact topics in Chapter 1).

Although the potential for adverse affects exists, site specific placement, design detailing and BMP’s would be utilized in all cases to
mitigate any potential negative impact to other recreational activities that may be in the vicinity; moreover, the advent of the Trailway
would provide better access for more users in terms of barrier-free gradient and surfaces, and connect various recreational
opportunities more readily.
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APPENDIX G: Measuring the Impact to the Environment and Feasibility - Matrices

Table 1 — Segment 1 Impact to the Environment
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slope Rd. Treat Farm
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Optlon 1.6 ra\llgi’ne; 0 2 0 0 SEI_nBI:Era'Dna::I;k Logging route 0 >
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Segment 1: Stormer Rd.(County Line) to Barracks Rd.(SLBE & Village of Empire Boundary - South)
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Table 2 — Segment 1 Impact to Feasibility

TOTAL TOTAL
Recreational SLBE Visitor Operation & IMPACT TO COMBINED
Experience Experience Cost Maintenance FEASIBILITY IMPACT
SEGMENT 1
) 3
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. O 1 1 3 Evalua_tion with 5 10
Option 1.6 radient Asphalt or plssistance
Segment 1: Stormer Rd.(County Line) to Barracks Rd.(SLBE & Village of Empire Boundary - South)
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Table 3 — Segment 2 Impact to the Environment
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Segment 2: Barracks Rd.(SLBE & Village of Empire Boundary - South) to Voice Rd.(SLBE & Village of Empire Boundary - North)
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Table 4 — Segment 2 Impact to Feasibility

TOTAL TOTAL
IMPACT TO | COMBINED
FEASIBILITY IMPACT

Recreational SLBE Visitor
Experience Experience Safety

Operation &
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SEGMENT 2

Option 2.1

0
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Table 5 — Segment 3 Impact to the Environment
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Table 6 — Segment 3 Impact to Feasibility
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Table 7 — Segment 4 Impact to the Environment
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Segment 4: Pierce Stocking Dr. to Hunter Rd.(Sleeping Bear Dune Climb Visitor Entrance)
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SEGMENT 4

Recreational
Experience

Table 8 — Segment 4 Impact to Feasibility

SLBE Visitor
Experience
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Operation &
Maintenance

TOTAL

IMPACT TO
FEASIBILITY

TOTAL

COMBINED

IMPACT

Option 4.1

0
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Segment 4: Pierce Stocking Dr. to Hunter Rd.(Sleeping Bear Dune Climb Visitor Entrance)
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Table 9 — Segment 5 Impact to the Environment
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Table 9 — Segment 5 Impact to the Environment (Continued)

e
e o = (%)
g 3 % Q g Q O
S < 5 = 3 S 3 0 IMPACT
a bt o o o 2 2 3 =
o %’ s S 3] G S 0 Q TO THE
— 0] > - O > ENVIRO.
. Modified; 3
Optlon 5.9 0 0] 0 Former 0 0 0 Glen Haven; 0 3
narrow Cannery Bldg.
gauge
railine
0
i 2 Modified; 3
Op“on 5.10 Existing; 0] 0 Former 0 0 0 Glen Haven/ 0 5
Moderate narrow Sleeping Bear
long. slope gauge Inn & Garage
railine
1 3
Existing; 0 DHGIDen Hsatven/&
OptiOn 5.11 Minor long. 0 0 Modified; 0 0 0 Rest?gom ‘éiﬁg- 0 4
slope existing DH Day ’
road gravel Campground/
Historic Cabin
2
Option 5.12 0 0 0 0 0 0 Private 0 0 2
land use;
Glen Arbor
0 1
Option 5.13 0 0 0 vodiTied: 0 0 SLBE Road 0 0 1
existing Improved
road gravel
1
i 0 0 0 0 0 0 and use 0 0 1
land ;
Optlon 5.14 Modified; Coﬁztyu;gad
existing Gravel
road gravel Improved
1
. Proposed; 2
Opt|0n 5.15 Minor long. 0 0 3 0 0 Private 0 0 6
slope land use
Segment 5: Hunter Rd.(Sleeping Bear Dune Climb Visitor Entrance) to Sylvan St./S.Forest Haven Dr. NE

Leelanau Scenic Heritage Route Trailway Master Plan Appendix



SEGMENT 5

Recreational
Experience

Table 10 — Segment 5 Impact to Feasibility

SLBE Visitor
Experience

Operation &

Maintenance

TOTAL

TOTAL

IMPACT TO | COMBINED

FEASIBILITY

IMPACT

Option 5.1

0

Provides connection to D.H.
Day Campgrounds; Picnicing;
Dune Climb; Glen Haven
Historic District; Beach
Access; Glen Arbor;

1

Provides connection
to D.H. Day
Campgrounds;

Picnicing; Dune
Climb; Glen Haven
Historic District;
Beach Access; Glen

Arbor;

3

Multiple private
driveway
crossings;
Multiple road
crossing;
gradient; Trail
access

2-3
Existing
R.O.W./
Boardwalk
needed in
sections

Evaluation with
assistance
from SLBE Staff

6-7

(varies)

12-17

(varies)

Option 5.2

0

Provides connection to Dune
Climb picnic areas; ADA
Interpretive Trail

Provides connection
to Dune Climb; ADA
Interpretive Trail

0

1

Modify
existing
limestone;
Some clear and
grubbing

Evaluation with
assistance
from SLBE Staff

Option 5.3

0

Provides connection to D.H.
Day Group Campground; picnic
areas; ADA Interpretive
Trail; Dune Ecosystem
interpretive

1

Provides connection
to D.H. Day Group
Campground; picnic
areas; ADA
Interpretive Trail;
Dune Ecosystem
interpretive

3

Asphalt; Clear
and grubbing
if separate

trail

Evaluation with
assistance
from SLBE Staff

Option 5.4

0

Provides connection to
Wetland ecosystem experience;
D.H. Day Group Campground;
picnic areas; Historic Narrow
gauge Rail bed

2

Boardwalk necessary
would be highly
visible

1

Remoteness to
pubic view

3

Boardwalk;
Some clear and
grubbing; some

grade
modifications

Evaluation with
assistance
from SLBE Staff

18

Option 5.5

0

Provides connection to D.H.
Day Group Campground; picnic
areas

0

0

Evaluation with
assistance
from SLBE Staff

Option 5.6

0

Provides connection to D.H.
Day Group Campground; picnic
areas; Dune Ecosystem
interpretive; Historic Narrow
gauge Rail bed

1

Remoteness to
pubic view

2

Limestone

Evaluation with
assistance
from SLBE Staff

Option 5.7

0

3

Road crossings;
gradient; trail
access

Evaluation with
assistance
from SLBE Staff

Option 5.8

0

Provides connection to picnic
areas; Dune Ecosystem;
Historic Narrow gauge Rail
bed; Glen Haven Historic
District; Beach Access

1

Remoteness to
pubic view

2

Limestone

Evaluation with
assistance
from SLBE Staff

Leelanau Scenic Heritage Route Trailway Master Plan

Appendix




Table 10 — Segment 5 Impact to Feasibility (Continued)

TOTAL TOTAL
IMPACT TO | COMBINED
FEASIBILITY IMPACT

SLBE Visitor
Experience

Recreational
Experience

Operation &
Maintenance

Option 5.9

0

Provides connection to
picnic areas; Historic
Narrow gauge rail bed;
Glen Haven Historic
District; Beach Access

3

Glen Haven

2

Limestone

Evaluation with
assistance
from SLBE Staff

0

Provides connection to

3

2

Evaluation with

Option 5.10 picnic areas; Historic 0 assistance 10
Narrow gauge rail bed; Glen Haven Limestone from SLBE Staff
Glen Haven Historic
District; Beach Access
0
Provides connection to
. Provides connection to ]_ ]_ :2 Evaluation with
Op“on 511 D.H. Day Campground; assistance 8
picnic areas; Historic Road crossing Limestone from SLBE Staff
Narrow gauge rail bed;
Glen Haven Historic
District; Beach Access
0
= = Evaluation with
. Provides connection to A
Optlon 5.12 picnic areas; Historic 1 0 Lime%tone assistance 5

Narrow gauge rail bed;
Glen Haven Historic

Glen Haven

from SLBE Staff

Option 5.13

0

Provides connection to
D.H. Day Campground;
Beach Access

0

Utilize
campground
access road

Evaluation with
assistance
from SLBE Staff

0

2

Evaluation with

i Provides connection to () () assistance :3
Optlon 514 D.H. Day Campground; Limestone from SLBE Staff
Beach Access
0 1 3 Evaluation with
Option 515 Provides connection to 0 assistance lO

Glacial escarpment;
Glen Arbor

Road crossing

New Asphalt

from SLBE Staff

Segment 5: Hunter Rd.(Sleeping Bear Dune Climb Visitor Entrance) to Sylvan St./S.Forest Haven Dr. NE

Leelanau Scenic Heritage Route Trailway Master Plan

Appendix




Table 11 — Segment 6 Impact to the Environment

>
e o c (%]
g g ¥ 2 5 -8 5
= c c Q@ = 4 < 2 = TOTAL
S < s = 5 S 3 0 IMPACT
o = o ke o g = 8 =
! o < =2 S = 5 2 @ TO THE
= 2 0 = > — Oc > ENVIRO.
SEGMENT
6
option 6.1 | ,,0-1 2 2
on . N Existing Private
p M_szzith-iOn-(;N'” 2 bridge at 1-3 0 0 land use; 0 0 5—8
Minor Long. Crystal River commercial (varies)
1 9 w/ pedestrian land use;
slope crossings Glen Arbor
i 2
Privat
option6.21 4 0 0 0 0 0 1o v 0 0 2
modified commercial
land use;
Glen Arbor
3 3
i Privat
Optlon 6.3 2 2 Boar:d),walk Modified; 1 1 Iar:rljvﬁsg; 0 0 15
needed existing Wetland Wetland trail
two track easement
needed
2
. 0 Private &
Optlon 64 O O O modified 0 0 Cloamnmderucsleall O 0 2
Glen Arboyr
Opti 6.5 Prop%sed' 0 0 Modi?ied' 0 0 Pri%ate 0 0 4
ption . Moderate irrigate& Ag;gszz%
sideslope turf lawn Resort
0 0
i Wi Rd.
Option 6.6 | "2, ¢ 0 0 0 0 0 0 0 0
Existing
0
. Hyland Rd. 0
Option 6.7 R.0.W.; 0 0 el 0 0 0 0 0 0
Existing Modified
Segment 6: Sylvan St./S._Forest Haven Dr. NE to Westman Rd.

Leelanau Scenic Heritage Route Trailway Master Plan Appendix



Table 12 — Segment 6 Impact to Feasibility

SLBE TOTAL TOTAL
Recreational Visitor Operation & IMPACTTO COMBINED

Experience Experience afety Maintenance FEASIBILITY IMPACT

SEGMENT 6

3 1
0 Multiple private Existing R.0.W./ Evaluation with 9-12

Option 6.1 Glen Arbor Downtown; 0 driveway crossings; Striped Bike lanes or assistance 4 -
Crystal River Access; Multiple road crossings; walking on ex. from SLBE Staff (varies)

Z Bike Lanes; High -
Lake MI Beach A ; o >
a glen Aiggr Pgiiss traffic; Trail access Sidewallks

R Multiple private - Evaluation with
. Glen Arbor Downtown; - - N Existing R.O.W./ ~
Optlon 6.2 0 driveway crossings; Striped Bike lanes or assistance 3 5

Crystal River Access; A A R
Lake MI Beach Access: Mult!ple road_crossmgs, walking on ex. from SLBE Staff
Bike Lanes; Lesser

Glen Arbor Park traffic: Trail access Sidewalks
Private driveway Evaluation with
. Glen Arbor Downtown; - h _
Optlon 6.3 Crystal River Access; 0 crossings; Road . 2 assistance S 20
Lake MI Beach Access: crossings; Bike Lanes; Limestone or asphalt from SLBE Staff
Glen Arbor Park ’ Lesser traffic; Trail
access

R Multiple private - Evaluation with
. Glen Arbor Downtown; - - N Existing R.O.W./ ~
Optlon 6.4 0 driveway crossings; Striped Bike lanes or assistance 3 5

Crystal River Access; A A R
Lake MI Beach Access: Mult!ple road_crossmgs, walking on ex. from SLBE Staff
Bike Lanes; Lesser

Glen Arbor Park traffic: Trail access Sidewalks
. Glen Arbor Downtown; 0 l 2 Evalua_tion with 3 7
Optlon 6.5 Crystal River Access; Homestead driveway New asphalt across . asss'fg:snscfff
Lake MI Beach Access; crossing lawns rom a
Glen Arbor Park
. Glen Arbor Downtown; 0 l 2 Evalua_tion with 3 3
Optlon 6.6 Crystal River Access; Road crossin New asphalt across . asss'fg:snscfff
Lake MI Beach Access; 9 lawns rom a
Glen Arbor Park
. Glen Arbor Downtown; 0 l 2 Evalua_tion with 3 3
Optlon 6.7 Crystal River Access; Road crossin New asphalt across . asss'fg:snscfff
Lake MI Beach Access; 9 lawns rom a

Glen Arbor Park

Segment 6: Sylvan St./S._Forest Haven Dr. NE to Westman Rd.

Leelanau Scenic Heritage Route Trailway Master Plan Appendix



Table 13 — Segment 7 Impact to the Environment

>
£ &) c 0
© ° £ o 2 “ T O Q TOTAL
(@) S = = = 3 %)
o - @© — Q te} 3 0 ; IMPACT
Q b o S o c =0
o g s S ) G S 0 Q2 TO THE
- ¥ > - O > ENVIRO.
SEGMENT
7
1 2 3 P t% id
. M-22 R.O.W.; Port Oneida ort Uneida . 10—11
Option 7.1 Existing; 0 0 1-2 0 0 Privat Rural Rural District; -
p Mi)r:cl)i :ggg_ |a';:dvausee Disi:?ct; Olsen Farm; (varies)
slope Olsen Farm;
2
Thoreson O O 0 0 0 0 1 0 3
H Rd.: County Road Th F ;
Optlon 7.2 Existing: nodi fied oanr;(/eloa oreson Farm
Moderate Improved
long. slope
3 3
. Por;uggilda Port C_)neic_ia
Optlon 7.3 0 0 0 1 0 0 0 District: Rural District; 7
Olsen Farr;l; Olsen Farm;
Segment 7: Westman Rd. to Port Oneida Rd.

Leelanau Scenic Heritage Route Trailway Master Plan Appendix



Table 14 — Segment 7 Impact to Feasibility

TOTAL
IMPACT TO
FEASIBILITY

TOTAL
COMBINED
IMPACT

Recreational SLBE Visitor
Experience Experience SEVEIY

Operation &
Maintenance

SEGMENT
7

Option 7.1

0

Provides access to
existing hiking, cross
country ski trails and

camping

2

Provides access to Port
Oneida Rural Historic
District;

2

Two Road
crossings on
Thoreson Rd.

Existing R.0.W./
New Asphalt

Evaluation with
assistance
from SLBE Staff

6-7

(varies)

16-18

(varies)

Option 7.2

0

Provides access to
existing hiking, cross
country ski trails and

camping

1

Provides access to
Thorson Farmsted (Port
Oneida; Trail on
existing road;
Introduces potential for
more people in the area

2

Gradient
(Thoreson Rd.)

0

Utilize existing
gravel road

Evaluation with
assistance
from SLBE Staff

Option 7.3

0

Provides access to
existing hiking, cross
country ski trails and

camping

2

Provides access to Port

Oneida Rural Historic

District; Olsen Farm;

Utilizes existing park
trail

1

Road crossings

on Thoreson Rd.

0

Limestone on
existing mown
trail

Evaluation with
assistance
from SLBE Staff

10

Segment 7: Westman Rd. to Port Oneida Rd.

Leelanau Scenic Heritage Route Trailway Master Plan

Appendix




Table 15 — Segment 8 Impact to the Environment

>
e o c n
& 0 ” 2 Q ® 3
< g = @ = 4 < 2 = TOTAL
] S s = o 5 3 % IMPACT
Q = o k=) > e £ 3 5
g o g =2 S = 5 2 @ TO THE
= 2 0 = > — Oc > ENVIRO.
SEGMENT
8
0-1
M-22 R.0.W.; 3
> R-0.W 2 2
. E: : _ _ -
Optlon 81 N:g;lsizlinbgle O O 1 0 0 Private Treseh'leHIidsltnogric Port O_neid_a (\griegs)
Io;géeigize; land use; Schbolhouse Rural District
sideslope
. 0 0 3
Option 8.2 0 0 0 modified 0 0 COanrtexleRlOad Ruproa']t Doinftirdiit 0 3
Improved
2 3 3 1 1
i P d; Narada Lake; Wetland;
Option 8.3 | Foreses | Momeanat 0 ok sont | "“Loon 0 0 0 10
long. slope needed nesting
2 3
O t'On 8 4 O O O 0 0 0 ;;3’3;2. Historic 0 5
pti ) modified commercial Schoolhouse
land use;
Glen Arbor
Segment 8: Port Oneida Rd. to Bohemian Rd.
Appendix
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Table 16 — Segment 8 Impact to Feasibility

TOTAL TOTAL
Recreational SLBE Visitor Operation & IMPACT TO COMBINED
Experience Experience Maintenance FEASIBILITY IMPACT
SEGMENT
8
2 2 A 2—3 Evaluation with
Option 81 0 ARddOS V;:r_ail tto Cexlitstrinlg RoaBdach?;SS'l'lrrEisl at Existing R.O.W./ assistance 6_7 14_16
s}tééyh?intlgnézéz access tight to New Asphalt from SLBE Staff (varies) (varies)
ex. guardrail
) () 1_ () Evaluaﬁion with
Opt|0n 8.2 0 Provides access to Trail access on Trail access on £ assistance 1 4
Pyramid Point overlook ex. Gravel road ex. Gravel road rom SLBE Staff
. 0 l l 3 Evaluation with 5 15
Wetland ecosystem - R ist
OPHONB.3 | iiweiatiation | oo ioftirs | o | Mg | U
0
) O ) l Trail Evaluation with
Opt|0n 8.4 | goat launch; Beach access 0 TgirlP:\igzsfo:;OTg alo?ig; exa.CCF?aSvsed assistance 1 6

Bohemian Rd; Picnicking

Good Harbor Bay Access

striped bike lane

road - striped
bike lane

from SLBE Staff

Segment 8: Port Oneida Rd. to Bohemian Rd.

Leelanau Scenic Heritage Route Trailway Master Plan

Appendix




Table 17 — Segment 9 Impact to the Environment

P
N o3 c n
% 0 " ke () (0] 8
s 2 = Q@ = 8 T £ c TOTAL
S © @ = 13 5 3 o IMPACT
S = 0 o o 2 23 3
o S =] = 3] P S 0 Q TO THE
2 2 n = > 4 O > ENVIRO.
SEGMENT
9
. M-zzoR_(:)Lw ; 1 1-3 2
Optlon 91 Ex. Minori O Stream Mu%klosn%”s O O - 2 0 Bufka Farm rural 6_9
Iong’\.ﬁozlope, Name? L.Traverse Private land use viewshed (varies)
sidesl-ope Lake
0 2 2
. Existing; Private land .
Option 9.2 | Zistine: 0 0 0 0 0 user Lake | TRl orErS 0 4
slope modified Assoc. 5 Co. Wi lderness
Rd Chip Seal Boundary
1 3 3 1 1 Trail ?orders
i P d; Limited
Option 9.3 | roeoses: | brovan 0 0 0 12
slope erness
Boundary
: 1 R 1 Limitg muck 2
Opt|0n 9.4 M?;g?ofﬁgé. 0 Brtihda?ne llse,ss soils 0 0 0 0 Bufksizagmegural 7
slope
2 3
. P d: Limited muck
Option 9.5 "roposed: 0 0 soil 0 0] 0] 0 0 5
long. slope
2 3
Option 9.6 | Tk 0 0 | umame ] 0 0 0 0 0 >
long. slope
2
Proposed; 3 3
Option 9.7 Moderate Wetland 1 Limited muck 0 0 0 0 0 9
' long. slope Deliniation 52“ uc
needed
Option 9.8 0 0] 0] O 0 0 Count()? Road 0 0 0
modified Gravel Improved
1 0 0
i Existing;
Option 9.9 | ot one. 0 0 modified 0 0 gpSounty Road_ 0 0 0
slope
Segment 9: Bohemian Rd. to Good Harbor Trail
Leelanau Scenic Heritage Route Trailway Master Plan Appendix




Table 18 — Segment 9 Impact to Feasibility

TOTAL TOTAL
Recreational SLBE Visitor Operation & IMPACTTO  COMBINED
Experience Experience Maintenance | FEASIBILITY IMPACT

SEGMENT 9

0 2 2 2—3 Evaluation with 6_7 12—16

Option 91 Proximity to Bufka Farm; Road crossings; Existing R.0.W./ assistance . -
Trail within R.O.W. Trail access New Asphalt from SLBE Staff (varies) (varies)
. Hiking access; Twp 1 0 Evaluation with
Option 9.2 Park Access; 0 Utilizes Utilize existing assistance 1 5
" picnicking; beach existing chip road no from SLBE Staff
access to Little seal road (227) modification

Traverse Lake

O 2 l 3 Evaluation with

Option 9.3 Wilderness ecosystenm Proximity to proposed New asphalt; small assistance 6 18

interpretation Wilderness boundary Remoteness boardwalk_ section from SLBE Staff

possible

. O 2 2 Evaluation with
Opt|0n 94 Proximity to proposed 0 assistance 4 11

) Wilderness boundary and Limestone from SLBE Staff

Bufka Farm
Option 95 Wilderness ecosystem 3 1 2 EvaaISu:itsi:;n(‘:A:eith 6 11
. interpretation; Goes through proposed R R
Forested dune Wilderness boundary Gradient Limestone from SLBE Staff
ecosystem
3 2 Evaluation with

assistance 5 10

Limestone from SLBE Staff

Option 96 O Goes through proposed 0

Wi lderness boundary

. ~ O 1 3 Evaluation with
Opt|0n 97 Ridge and swale O Remoteness; Limestone, Clearing assistance 4 13
ecosystenm Gradient and grubbing from SLBE Staff
interpretation;
O 1 il soti Evaluation with
Option 9.8 Good Harbor Beach 0 _Utilizes Utlllfoeadexnlostlng assistance 1 1
Access; Swimming, existing gravel modification - Good from SLBE Staff
Picnicking road
Harbor Rd.
: 2 Utilize existing Evalua_tion with
Optlon 9.9 0 0 Gradient; Trail road no f aSSILSBtEance . 2 2
access modification - Good rom S Sta
Harbor Rd.

Segment 9: Bohemian Rd. to Good Harbor Trail

Leelanau Scenic Heritage Route Trailway Master Plan Appendix



APPENDIX H: Trailway Options Maps
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MAP 1.1 - PROPOSED TRAILWAY ROUTING
LEELANAU SCENIC HERITAGE ROUTE TRAILWAY MASTER PLAN
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\.._.-223;1;1-- PROPOSED TRAIL ROUTE OPTIONS

GENERAL LEGEND

~"~— Rivers

= State Trunkline

County Primary Roads Lakes

£ Village Boundaries

County Local Roads [
Village Roads £ Township Boundaries
Other Roads =" Aquatic Bed
Existing Hiking & Skiing Trails Forested

®  Historic Buildings & Structures Agricultural

[\ RestAreas/Scenic Turnouts
. Recommended SLBE Wildemess Boundary

[*1 SLBE Boundary

N
0 375 750 1,500 2,250 3,000 W E
Feet
s
Base (/5 Do Michgan Framecwri Data .
o L Gosling Czubalk
NAD 1863 ITM ZONE 164 angineering sciences, inc

Appendix



N Bar Lake Rd

La Core R4

g o

Lake Michigan

Young Rd

Leelanau Scenic Heritage Route Trailway Master Plan

MAP 1.2 - PROPOSED TRAILWAY ROUTING
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MAP 1.3 - PROPOSED TRAILWAY ROUTING
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MAP 1.4 - PROPOSED TRAILWAY ROUTING
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MAP 1.6 - PROPOSED TRAILWAY ROUTING
LEELANAU SCENIC HERITAGE ROUTE TRAILWAY MASTER PLAN
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MAP 1.7 - PROPOSED TRAILWAY ROUTING

LEELANAU SCENIC HERITAGE ROUTE TRAILWAY MASTER PLAN
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