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Sherwin Backcountry System 
 
As described in the Existing Conditions section, the Sherwin Range offers highly valued backcountry skiing 
and boarding opportunities. Access to and from the most desired terrain should be maintained and 
managed. Recommendations for an improved system are as follows:  

 Evaluate options for public access across Snowcreek golf course and through future 
Snowcreek projects during the Neighborhood District Planning and Master Planning 
processes.  

 Improve public transportation options between ingress and egress points to discourage 
vehicle shuttling. 

 Provide signage at access points to inform users of conditions, dangers, and resources for 
avalanche information.   

 Evaluate options for public access across and through the existing patent mining claim on 
the Sherwin ridge. 

 Place a beacon check point at the departure point from Lake Mary Road (GIC #91).  
 
See Attachment B for a more in-depth representation of the existing conditions, opportunities & 
constraints, and various alternative ideas for providing trails and facilities in the area (Sherwin Area Trails 
Special Study). 
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C. Future Alternatives Considered but not Brought Forward  
 

The following trail alignments were identified during the outreach process, but due to priority, feasibility, 
cost, topographical constraints, or the fact that they were outside the scope of this project, are not being 
brought forward for consideration at this time. However, they are being listed here for future study .  
 
C.1 Summer Trails 
 
Mammoth Mountain Trail 
 
Even though the 1991 Mammoth Lakes Trails Plan alignment for this trail may not be feasible, there is 
still a need to connect the major nodes with town trails and other key nodes (GIC #42, #38, to #112 to 
new Lake Mary Bike Path). A future option should explore the possibility of a new compressed route 
along the USFS permit boundary that can connect nodes. There may be topographic challenges difficult 
to overcome, especially in the vicinity of the Canyon Lodge. In addition, the previously recommended 
path dimension (5’ dirt) needs to be re-evaluated. A future alignment could possibly utilize a combination 
of on-street connectors with a future pathway or trail. Further studies need to be coordinated with the 
Planning Partners.  

 
Earthquake Fault to the Main Lodge  
 
It was suggested by CAMP process participants that a public USFS trail be constructed along the north 
side of highway 203 to replace Uptown/Downtown, especially during the construction of the ski-back 
trail. This route is out of the scope of this project to consider.  
 
C.2 Winter Trails  
 
Sierra Meadows Nordic System 
 
In the past the Sierra Meadows Nordic System was operated, groomed and maintained by a 
concessionaire. There is strong community interest to bring back a Nordic system in the Sierra Meadow 
& Sherwin’s area. The Sherwin Area Trails Special Study (SATSS) has addressed this and other access 
and activity issues (see Attachment B). 
 
Lakes Basin Nordic Systems 
 
During the existing conditions analysis it was determined that the current method of parking cars along 
Lake Mary Road next to the winter closure might be working presently but should be studied further by 
the USFS as use increases. A new staging area in the vicinity of Tamarack Lodge could benefit both the 
winter and summer systems. It was felt that the best time to evaluate this is during a Lakes Basin Study 
process to be conducted by the Inyo National Forest at a later time.  
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D. Estimated Costs and Phasing  
 

Cost estimate are based on average prices for trail design and construction in the western United States 
during the 2008 season.  
 

D.1 Trail Design Costs  
 

Terrain Unit Cost per Unit 
   Easy terrain:   Miles    $600 

Moderate terrain: Miles $1,000 
Difficult terrain: Miles $1,800 
Extreme terrain: Miles $2,300 
   

* Cost assumes obtained land rights for a corridor. Costs do not include mobilization or travel expenses.   
 
D.2 Trail Construction Costs  
 

Many factors influence construction cost. It is difficult to provide accurate costs for hypothetical trails 
because many details are yet to be decided. Some factors that would affect construction cost include: 
mechanized vs. hand construction, engineering fees, bridges and abutments, environmental permits, 
riparian issues, blasting and rock breaking, mobilization of crew and equipment, remote location, final 
trail design, trail width, soil type, excavated material dispersal technique, retaining wall/ structure specs, 
material availability such as rocks for walls, etc. 

 
Full bench trail, machine built w/ hand finish, 24-36" wide 
 

Terrain Unit Cost per Unit 
Easy terrain: Foot $3.00 
Moderate terrain: Foot $4.50 
Difficult terrain: Foot $6.00 
Extreme terrain: Foot $20.00 
   

 
Switchbacks/climbing turns: 
 

Terrain Unit Cost per Unit 
Easy terrain: Each $1,000 
Moderate terrain: Each $3,000 
Difficult terrain: Each $5,000 
Extreme terrain: Each $7,000 

 
Tread Armoring/Rock Retaining Walls: 
 

Terrain Unit Cost per Unit 
Any Terrain Square Feet $30 

 



TOML TSMP Soft Surface Analysis and Options 
IMBA Trail Solutions & TOML, Dec. 2008 
 

40

D.3 Special Systems Parks 
There are no generic prices for bike parks, and there is a major price difference between a "terrain 
park" built from dirt and rock vs. man-made technical features built of wood, steel or concrete.  

 
Skill Park:  

Timber construction: $25 per square foot multiplied by every foot of height. Estimated prices would 
start at $5,000 for a very small area to $25,000 for a 1-2 acre park. 
 

Terrain Park: 
Dirt jumps/pump track 5,000 sq feet @ +/- $10,000  
Average would be about $25,000 for a grassroots style vacant lot type of park. Other types are 
estimated at about $100,000 for the design and construction of a professional terrain park. 

 
Composite Park:  

The cost for a composite type park could be literally millions of dollars for a full city park with parking, 
roads, utilities, and facilities; especially if facilities are constructed of concrete.  
 

D.4 Phasing 
Because environmental review process have been completed on those trail sections brought forward 
from the 1991 Town of Mammoth Lakes Trail System Plan, it is suggested that those sections be given 
a higher priority. Further, several potential trail segments are short and will provide much needed 
connections within the town system. These small segments can be completed quickly and at a relatively 
low cost, providing a sense of accomplishment.  

 
 
 7. SOFT SURFACE TRAIL DESIGN GUIDELINES 
 
The successful design, construction, and management of natural soft-surface trails is critical to the pursuit 
of making Mammoth a year-round destination resort community, as the trails offer a significant 
recreational amenity to both residents and visitors. The community is fortunate to have the winter and 
summer trail facilities at Mammoth Mountain and it is important that future offerings complement, not 
duplicate, what is already offered in order to maximize resources and best meet the needs of trail users. 
 
The following guidelines are not a “how-to” for building and maintaining trails, rather they offer a 
framework for management and decision making to help build a premier trail system in and around the 
Mammoth Lakes region. In addition, this guide establishes standard terms and definitions that can aid 
communication with planning partners about trail needs, design standards and environmental issues. 
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A. Soft Surface Summer Trails  
 
A.1 Trail Type Classifications: 
 
Type 4 – Shared Multi-Use  
 

 Suitable to share non-motorized or motorized 
 Tread 8’ to 12’ 
 Allowance for passing 
 Native or imported material  
 Minor obstacles in trail 
 Grades less than 5% 
 Good sightlines throughout 

 
Type 3 – Shared Non-Motorized 

 Tread narrow – up to 48” 
 Allowance for passing 
 Native materials 
 Obstacles occasionally present 
 Blockages cleared to define route and protect 
 resources 
 Grade to 10% 
 Clearances and turning radius to accommodate all 
 uses 

 
Type 2 – Preferred Mountain Bike 
 

 Tread narrow – less than 36” 
 Minimal allowance for passing 
 Native materials 
 Overhead obstacles may be present over 6’ 
 Grades may occasionally be steeper than 8% 
 Obstacles and challenge to be expected 
 Climbing turns will be incorporated 
 May not be suitable or enjoyable for horses 
 In sloped turns and tread allowed where adequate drainage exists 

 
 

Type 2 – Preferred Equestrian 
 Tread narrow – less than 30” 
 Minimal allowance for passing 
 Native materials 
 Head clearances over 12’ 
 Grades may occasionally be steeper than 10% 
 Obstacles and challenge to be expected 
 Turns will be switchbacks or climbing turns 
 May not be suitable or enjoyable for bikes 
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Type 2 – Preferred Hike 
 Tread narrow – less than 36” 
 Minimal allowance for passing 
 Native materials 
 Overhead obstacles may be present 
 Grades may occasionally be steeper than 10%, including 
 stair steps 
 Obstacles and challenge to be expected 
 Turns will be switchbacks 
 May not be suitable or enjoyable for horses or bikes 

 
Type 1 – Route Only 

 Narrow trail or route 
 Narrow single-file travel 
 Natural tread  
 Obstacles frequent or continuous 
 Overhangs, water, or steep exposure may be present 
 Boulders or tunnels may be present 
 Route may not be constructed 
 Grades may be steeper than 25% 

 
Table 7-1 Trail Type Classifications 

TURN  RA D I U S  

 

TRA I L  

TY PE  

 

TRE A D  

W I DTH  

 

TRA I L  

CO RR I DO R  

 

S U R F A CE  

 

*AV E R AGE  

GRA DE -   

 

*MAX .  

GRA DE -   

 

O U TSL O P E  

( S O I L )  

 

CL IMB IN G  

 

SW ITCH BA CK  

 

T y p e  4  
S h a r e d  
M u l t i -
u s e  

1 - w a y :  
< 8 ’   
2 - w a y :  
1 2 - 2 0 ’  

1 2 - 1 6 ’  ( w )  
1 2 ’ - 1 5 ’  ( h )  
2 2 ’  ( w )  
1 2 - 1 5 ’  ( h )  

N a t i v e  s o i l  
a n d  r o c k  
 

< / =  5 %  
 

1 0 %  
 

2 - 5 %  
 

1 5 - 2 0  f t ? *  
 

> / = 1 0  f t  
 

T y p e  3  
S h a r e d  
N M  

2 4 ” - 4 8 ”  
 

4 - 8 ’  ( w )  
 
1 0 - 1 5 ’  ( h )  

N a t i v e  s o i l  
 

< / =  5 %  
 

1 5 %  
 

3 - 8 %  
 

7 - 1 5  f t  
 

3 - 8  f t  
 

T y p e  2  
B i c y c l e  

1 2 ” - 3 6 ”  
 

2 - 6 ’  ( w )  
6 - 8 ’  ( h )  

N a t i v e  s o i l  
a n d  r o c k  
 

< / =  1 0 %  
 

2 5 %  
 

3 - 8 %  
 

>  7  f t  
 

2 - 8  f t  
 

T y p e  2  
H o r s e  

8 ” - 3 0 ”  
 

4 - 8 ’  ( w )  
1 2 - 1 5 ’  ( h )  

N a t i v e  s o i l  
 

< / =  5 %  
 

1 5 %  
 

3 - 8 %  
 

>  1 0  f t  
 

3 - 8  f t  
 

T y p e  2  
H i k e  

1 8 ” - 3 6 ”  
 

3 ’ - 5 ’  ( w )  
7 - 8 ’ -  ( h )  

N a t i v e  s o i l  
a n d  r o c k  
 

< / =  8 %  
 

2 5 %  
 

3 - 8 %  
 

>  7  F t  
 

2 - 8  f t  
 

T y p e  1  
R o u t e  o r  
F o o t  
p a t h  

6 ” - 3 0 ”  
 

V a r i e s  b y  
t e r r a i n  
 

N a t i v e  s o i l  
a n d  r o c k  
 

v a r i e s  
 

2 5 %  
 

N / A  
 

N / A  
 

N / A  
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A.2 Mountain Bike Difficulty Range Classifications  
 

Ratings are based on the IMBA Trail Difficulty System and symbols adopted from the National 
recreational symbol standards used on most federal lands. The ratings categorize the technical 
challenge as well as the physical exertion of a trail user. Ratings are relative to the Mammoth 
region and may not represent similar ratings in other areas where soils and terrain differ.  
 
Symbol :  Whi te  C i rc l e   Rating :  Eas ies t   

Semi-improved (i.e., compacted gravel) or natural surface that is generally firm and stable. Trail 
grades average 5% or less with a maximum trail grade of 10%. No unavoidable obstacles should 
be present. Typically associated with Trail Types 4 and 3 

 

Symbol :  Green  C i rc l e   Rating :  Easy   

Semi-improved (i.e., compacted gravel) natural surface that is generally firm and stable. Trail 
grades average 5% or less with a maximum trail grade of 15%. May have unavoidable obstacles 
three inches tall or less and taller avoidable obstacles. Typically associated with Trail Types 4 and 
3 

 

   Symbol :  B lue  Square   Rating :  Modera te   
Stable natural surface that has some avoidable rocks and roots embedded. Soils may be loose 
around corners. Trail grades average 10% or less with a maximum trail grade of 20% or greater. 
Unavoidable obstacles eight inches tall or less and taller avoidable obstacles may be present. All 
obstacles are rollable. Typically associated with Trail Types 3 and 2 

 

   Symbol :  B l ack  Diamond  Rating :  Di f f i cu l t 
Widely variable natural surface trail with roots, rocks, or built features. Soils may be loose around 
corners and at grades steeper than 8 %. Trail grades average 10-15% or less with a maximum trail 
grade of 20% or greater. There can be unavoidable obstacles fifteen inches tall or less and taller 
avoidable obstacles. Steep drop-offs, tight turns, low over-hangs, and other conditions may exist. 
Trail Type 2 only.  

 

 Symbol :  Double  Red  Diamond  Rating :  Ex t reme 
Widely variable natural surface trail with obstacles and hazards such as roots, rock, build features, 
steep drop-offs, tight turns, and over-hangs. Soils may be loose and rutted. Trail grades average 
15-20% or more with a maximum trail grade of 25% or greater. Risks exceed difficult due to 
height, narrow widths, and exposure. Trail Type 2 or 1.  
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A.3 Range of Difficulty Specifications by User 
Not all rating categories are specified by user. The Easiest category is easiest for all users.  

 
Table 7-2 Trail Type Specifications-Bicyclist 

 
S K I L L  L E V E L  

 

TRE A D  

W I DTH  

 

TRA I L  

CO RR I DO R  

 

*AV E R AGE  

GRA DE -   

 

*MAX .  

GRA DE -   

 

O B S TA CL E S ‡  

 

O U TSL O P E  

( S O I L )  

 

TURN   

RA D IUS

*  

E a s y  
 

3 0 ”  o r  m o r e   
 

4 ’  ( w )  
8 ’  ( h )  

< / =  5 %  
 

8 %  
 

< / =  2 ”  
 

3 - 5 %  
 

> / = 5 ’  
 

M o d e r a t e  
 

1 8 ”  o r  m o r e  
 

3 ’  ( w )  
8 ’  ( h )  

< / =  8 %  
 

1 0 %  
 

< / = 8 ”  
 

3 - 8 %  
 

> / = 3 ’  
 

D i f f i c u l t  
 

1 2 ”  o r  m o r e  
 

3 ’  ( w )  
6 ’  ( h )  

< / =  8 %  
 

1 2 %  
 

< / = 1 5 ”  
 

3 - 8 %  
 

> / = 2 ’  
 

E x t r e m e  
 

6 ”  o r  m o r e  
 

2 ’  ( w )  
6 ’  ( w )  

< / = 1 0 %  
 

2 0 %  
 

> / = 1 5 ”  
 

3 - 8 %  
 

> / = 2 ’  
 

 
Table 7-3 Trail Type Specifications-Equestrian 

 

S K I L L  L E V E L  

 

TRE A D  W I DT H  

 

TRA I L   

CO RR I DO R  

*AV E R AGE  

GRA DE -  SO I L  

 

MAX .  

G R A DE  

 

O U TSL O P E   

 

TURN   

RA D IUS  

E a s y  
 

3 6 ”  o r  m o r e   
 

6 ’  ( w )  
1 2 ’  ( h )  

< / =  5 %  
 

1 0 %  
 

3 - 5 %  
 

> / = 6 ’  
 

M o d e r a t e  
 

1 8 ”  o r  m o r e  
 

6 ’  ( w )  
1 2 ’  ( h )  

< / =  8 %  
 

1 0 %  
 

3 - 8 %  
 

> / = 5 ’  
 

D i f f i c u l t  
 

1 2 ”  o r  m o r e  
 

4 ’  ( w )  
1 0 ’  ( h )  

< / =  8 %  
 

1 2 %  
 

3 - 8 %  
 

> / = 5 ’  
 

 
Table 7-4 Trail Type Specifications-Hikers 

 
S K I L L  L E V E L  

 

TRE A D  

W I DTH  

 

TRA I L  

CO RR I DO R  

 

*AV E R AGE  

GRA DE -  SO I L  

 

*MAX .  

GRA DE -  

S O I L  

 

O U TSL O P E  ( S O I L )  

 

TURN   

RA D IUS *  

E a s y  
 

3 0 ”  o r  m o r e   
 

4 ’  ( w )  
8 ’  ( h )  

< / =  5 %  
 

8 %  
 

3 - 5 %  
 

> / = 3 ’  
 

M o d e r a t e  
 

2 4 ”  o r  m o r e  
 

3 ’  ( w )  
8 ’  ( h )  

< / =  8 %  
 

1 5 %  
 

3 - 8 %  
 

> / = 2 ’  
 

D i f f i c u l t  
 

1 2 ”  o r  m o r e  
 

3 ’  ( w )  
7 ’  ( h )  

< / =  1 2 %  
 

2 5 %  
 

3 - 8 %  
 

> / = 2 ’  
 

* Grades may exceed recommendation over rock surfaces. 
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A.4 Trail Routing Specifications by Soil Type 
 
The Mammoth region has unique soil characteristics that present particular trail development challenges. 
To mitigate potential undesirable environmental impacts additional guidance is necessary to assure that 
each trail is located in the correct soil to sustain proposed trail maintenance objectives. 
 
Pumice, which acts similar to sand in that it is more stable when wet than dry, is dominant in much of 
the local soil profile. Because Mammoth is a dry region, close attention to trail placement and routing will 
be required to assure trail maintenance objectives are met. The presence of pumice can make even gentle 
grades difficult for all users to navigate in dry conditions. The guidelines and chart below should be used 
in conjunction with Trail Type and Difficulty Classifications to place the correct trail in the proper 
location. Note that only dominant and relevant soils are analyzed in this section.  
 
 

 Average and Maximum Grade 
 

Understanding average and maximum trail grades is critical to developing sustainable trails, as it provides 
the basis for a trail alignment that will minimize maintenance and meet the needs of users for a 
predictable tread. For this section, average and maximum grades refer to the sustainability of soil-based 
trails, both in their resistance to user- and water-based erosion.  
 
The first component of determining an appropriate trail grade is “The Half Rule”. This concept states 
that for most soils the trail grade should not exceed half the grade of the sideslope that it traverses. Any 
alignment that does not conform to this standard is considered to be a fall-line trail and will funnel water 
down the tread, resulting in accelerated water-based erosion. On well-draining soils (such as sand), it is 
acceptable to create a trail that does not abide by this alignment criterion, but only in situations where the 
terrain is flat or nearly flat. Trails that travel through flat terrain with well-draining soils should 
incorporate frequent gentle turns, to slow speeds and provide a more stimulating user experience. 
 
The Average Grade Guideline is the sum elevation gain/loss over the entire length of a climbing or 
descending trail segment, divided by the length of the segment. This average should not exceed the 
recommended average grade per soil type.  
 
The Maximum Sustainable Grade is the steepest individual section of trail on the native soil. This grade 
will vary by soil type, with more cohesive soils, such as clay, sustaining steeper maximum grades while 
less cohesive soils, such as dry pumice, sustaining only the shallowest of grades. To minimize trail erosion 
the maximum grade for a trail segment on native soil should not exceed 200 linear feet. 
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Map 7-1 Mammoth Lakes Regional Soils 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Map provided by TOML GIS Department 
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Table 7-5 Trail Specifications by Soil Type 
 
 

USGS  So i l  Ty pe  So i l  P r op e r t i e s  Ave rag e   

G rad e  

Max imu m  

G rad e  

G rad e  

Rev er sa l s  

 

A rmor i n g  

Requ i re men t s   

 

1 0 5 / 1 0 6 / 1 1 1 / 1 2 2 / 1 5 4  
V i t a n d i c  F a m i l y  

Course and loamy sand, 
weak structure, rapid 
permeability, high 
erosion hazard  

5% 15% Knick  Armor all turns using 
composite technique 
 Surface all grades over 

7% 
1 1 0 / 1 0 8  B i g l a k e -
C h e s a w  

Course sand, weak 
structure, very rapid 
permeability, moderate 
erosion hazard  

7% 20% Rolling grade 
dip 

  Flagstone armor 
grades over 15% 
 Stone pitch grades over 

25% 
1 1 7  R o c k  O u t c r o p -
R u b b l e  L a n d  
C o m p l e x  

Continuous bare 
bedrock and detached 
rock talus. Talus is weak 
and subject to landslides 

 Construction not advisable on talus slopes.  
 

 No max grade for rock. May route on fall line.  

1 1 6  H a y p r e s s  F a m i l y  Gravelly loam course 
sand, moderate structure, 
rapid permeability, low 
erosion hazard  

10% 25% Rolling grade 
dip 

 Flagstone armor grade 
dips with an entry greater 
than 15% 

Stone pitch grades over 
25% 

2 0 5  R u b b l e l a n d -
N a n a m k i n  

Talus slopes and 
moraine sideslopes, 
weak-loose blocky 
structure, rapid 
permeability, moderate 
to high erosion hazard  

5%  15% Knick  Armor all turns using 
surfacing and grade 
reversal approach 
 

2 1 5  G l e a n  F a m i l y  Extremely stony loamy 
sand, loose, moderate 
permeability, low-
moderate erosion hazard 

10% 25% Rolling grade 
dip 

 Flagstone armor grade 
dips with an entry greater 
than 15% 
 Stone pitch grades over 

25% 
2 1 6  R a i l c i t y  Gravelly and extremely 

stony course sand, weak 
structure, rapid 
permeability, low erosion 
factor 

10% 25% Rolling grade 
dip 

 Flagstone armor grade 
dips with an entry greater 
than 15% 
 Stone pitch grades over 

25% 
 

 
 
A.5 Trail Design Considerations 
 

 Sustainable Trails Discussion 
 
A sustainable trail balances many elements. It has very little impact on the environment, resists erosion 
through proper design, construction, and maintenance, and blends with the surrounding area. A 
sustainable trail also appeals to and serves a variety of users, adding an important element of recreation to 
the community. It is designed to provide enjoyable and challenging experiences for visitors by managing 
their expectations and their use effectively.  
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Adhering to the following trail design and construction guidelines for the Mammoth region will allow for 
a high-quality recreational experience for trail users while protecting the natural beauty and 
environmental integrity of the region.  

 Preferred Use  
While many trails are managed as open to a variety of user types, construction and maintenance 
guidelines should follow those specified for the preferred use. Typically, the preferred use for a trail will 
be the use type that requires the highest level of construction and maintenance.  

 Trail Management Objectives (TMO) 
Establishing a TMO prior to designing or constructing a trail will assure that it meets the overall goals of 
the plan and adheres to the highest principals of sustainability.  

 Best Routing Location Principals 
BRL for the preferred user(s) and environmental sustainability are as follows:  
  a. Environmental Considerations 

 Avoid wet meadows and wetlands. 
 Avoid hazardous areas such as unstable slopes, cliff edges, faults    

 crevasses, embankments and undercut streams, and avalanche prone   
 zones (in the winter). 

 Avoid sensitive or fragile historic sites.  
 Avoid trail routing that encourages shortcutting. Use natural    

 topography or features to screen short cuts.  
 Avoid routing trails too close to other trail systems to minimize trail   

 proliferation and user conflict. 
 

  b. Mountain Bike Trails  
 Type 2 trails should be located in steep and rugged terrain or in remote   

 areas of varied topography.  
 Type 3 and 4 trails may be located on existing or old road grades where   
 standards are not exceeded.  

 
  c. Equestrian Trails  

 Type 2 equestrian trails in the Mammoth region should be located on   
 primarily flat loose soils, where user impacts will be lessened and    
 encounters with incompatible users can be minimized through reduced   
 speeds and good sightlines.  

 Equestrian use should be supplemented with connecting Type 3 and 4  trails located on 
existing or old road grades where standards are not exceeded. 

 
  d. Hiking Trails 

 Type 1 trails should be located in drainages where terrain is not    
 suitable for other uses.  

 Type 2 trails should be located on sideslopes and in canyons where   
 there is the greatest opportunity for elevation gain.  

 Hikers are drawn by destinations (views, peaks, interpretive sites) so   
 focus trail routes on these special landscape features. 

 Type 3 and 4 trails should be located to provide short walks to a main   
 destination accessible by users of all abilities.  
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A.6 Trail System Configurations 
 

 Out-and Back Trails 
Wherever possible, trails should be designed as loops, or connect with other segments to provide a 
looping experience. Out-and-back trails are appropriate to sensitive interpretive sites or short distances to 
other key destinations. Hikers, more than other groups, enjoy out and back trails. These trails are best 
when managed as preferred for hiking only and routed in areas where topographical constraints prohibit 
looping, such as in a drainage or canyon.  
 

 Open Connecting Trails  
This type of trail is most suited to Mammoth's current trail management practices. This system works to 
assure that various trail types and styles connect at key nodes so that a trail user can “mix and match” 
various pieces to create their own experience. This system works well when the management goal is to 
get the most use out of a few trails in a limited region. 
  

 Closed System Trails 
A closed system is one that utilizes one primary node, usually a major trailhead or portal to access a 
system of trails that all loop back to that primary node. This system usually has topographic, land 
ownership, or jurisdictional constraints that confine it one specific region. To maximize a trail system, 
trail segments should be intersecting and progressive. The easiest trails should be located near trailheads 
and the most difficult trails should be located in the more remote regions. More difficult trails may be 
longer in distance or more rugged. Technically challenging Type 2 trails should be bisected by Type 3 to 
4 trails every three to five miles whenever possible for emergency access or egress. These systems work 
best for bike and equestrian trails, but can have a secondary nature walk or long distance hike that begins 
at the same node. 
 

a. Stacked Loop System 
A stacked loop system is a series of interconnecting loop trails that 
get progressively harder as the trail moves away from the primary 
node. This system also works well for separating uses that share the 
same primary node. A great example of this type of system is 
Fantasy Island Trail in Tucson, Arizona. 
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b. Inter-Connecting Loop System 
 
An inter-connecting loop system usually starts with a shared use 
Type 3 or Type 4 trail as its backbone. Small loop trails branch 
off and interconnect with the spine of the primary trail at various 
points along the way. This system usually has a primary node and 
one or more secondary access points. This type of system allows 
for users to customize their outing to their ability, energy level, 
and timeframe. The layout and design of this system usually aims 
to get all users to a common node, viewpoint, or special feature. 
A great example of this type of system is Utah's Gooseberry 
Mesa National Recreation Trail. 
 
 
 
 
 
 
 
 
 

 Special Systems 
 

Special-use bike parks, also known as terrain parks, skills parks, or challenge parks, can provide a new 
riding experience in a central, easily managed location. While bike parks come in different shapes and 
sizes, they share the common thread of helping make mountain biking more readily available to the 
public—especially kids. These parks usually accommodate a wide range of abilities, with opportunities for 
skill building and progressively difficult challenges. Bike parks typically include natural and man-made 
terrain and a compact trail system. 
 
Bike parks do much more than mimic terrain found in nature. They also offer unique obstacles that 
stretch the imagination. They’re typically not a replacement for traditional trails. Rather, they serve as an 
additional place to ride that is more convenient and controlled. The following guidelines are not a 
substitute for a professional bike park design, but provide ideas to help the Town decide which type(s) of 
these special parks are most appropriate to pursue.  
 

a. Terrain Park 
Terrain parks utilize soil to build obstacles in various sizes and shapes, including dirt jumps and pump 
tracks, with a predictable layout that still provides an exciting and challenging experience. Features 
frequently include all types of jumps, including tabletops, semi-tabletops, step-ups, and hips. The park 
should be designed on a slight downhill grade or with a roll-in ramp so that riders will not have to pedal 
excessively or brake between jumps. Sufficient space should be provided to allow a clear, smooth area to 
the sides of jumps for missed landings, and also for a corridor for riders to return to the beginning 
without riding too close to the jumps. 
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Because the park is constructed of soil the cost of development can be low, although a soil amendment 
may needed depending on local conditions. The ease with which the soil can be worked also means that 
features and challenges can be changed each year as the sport progresses. This type of park could also 
serve as a snow play park for young children in the winter. 
 
 

b. Skills Park 
 

Skills Parks incorporate engineered structures like ladder bridges, wooden ramps, skinnies, teeters, 
and drops. These structures often require artificial materials such as processed lumber and fasteners. Aim 
for linking features so riders flow immediately from one feature to the next. For many mountain bikers, 
skill improvement is a big reason they ride. Managers should try to provide stunts of various difficulty 
levels. Riders love multiple stunts of different difficulty in the same park and they’ll return many times to 
master their skills. These parks can be developed in a relatively small parcel of land or at a trailhead for a 
larger trail system.  

 
 Skills Park Considerations: 

 Each feature should be designed and constructed to withstand the assumed forces placed upon it 
by a user. Horizontal and lateral loads should both be considered. 
 Features should have a clear fall zone around them. 
 Materials and construction practices should be employed that will minimize the likelihood of rot 
and subsequent structural failure. 
 An inspection and maintenance policy should be employed to ensure that features remain free of 
hazards. 
 Routine modifications ensure that the design of the park is upgraded to keep it interesting. 
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c. Challenge Parks 
Challenge parks mix natural and built features in a large area to create a truly unique experience for 

riders to develop their skills. Challenge Parks require a greater amount of land to form various loops that 
progress in difficulty.  
 
A.7 Trail Construction Guidelines and Standards 
  

 Basic Terms and Definitions 
 

 Contour Trail 
  A trail designed in a manner where its grade does not exceed half the grade of the  
  surrounding sideslope. This is counter to a fall-line trail (see below). 
 

 Fall-Line Trail  
Any trail where the grade of the trail exceeds half the grade of the sideslope of the 
surrounding terrain (for example, a 25% trail grade on a 30% sideslope). On a fall-line 
trail water travels the length of the trail instead of sheeting across the tread, accelerating 
erosion.  
 

 Grade 
  The steepness of a trail, measured by rise-over-run. 
 

 Natural-Surface Trail 
  A tread made by clearing, grading, and compacting the native soil with no outside  
  foreign material imported for stabilization. 
 

 Trail Corridor  
An area that is maintained clear of obstacles and 
debris to allow users to travel freely and safely. 
Dimensions vary based on the anticipated user. The 
width includes the tread, the out-slope, the back-
slope, and any additional clearance requirements. 
The height dimension is measured from the ground 
surface upwards. 
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 Tread 

  The actual portion of a trail upon which users  travel. 
 

 Technical Trail Feature (TTF)  
An obstacle placed on the trail specifically to enhance technical challenge. The feature can 
be either man-made or natural, such as an elevated bridge or a rock face. Also referred to 
as “technical features” or “features.” 

 
 Grade Reversals 

 
 A grade reversal is an undulation within the trail tread: a short dip followed by a rise. This 

grade change in the tread catches water at the low point and diverts it off the trail. Grade 
reversals are the preferred erosion prevention technique. They are friendly to all users and 
require little maintenance once installed. When not incorporated into the original 
construction of the trail, there are two techniques available to retrofit them into the tread: 

 
 Knick:  

In soils with a high displacement factor, a grade reversal should be accomplished by 
removing a wedge of soil to create a dip in the tread.  
 

 Rolling Grade Dip:  
This technique uses the soil excavated from the low section of a trail to build up the 
entrance and exit to the dip. Ideally dips use natural features, such as trees or rocks, as 
landscape anchors.  

   
! Water Bars:  

Water bars are an old fashioned technique for preventing soil erosion. They are usually 
installed to correct erosion problems on a trail that is traveling the fall line. This technique 
needs a lot of maintenance, causes trail hazards for all users, and requires a lot of labor to 
install. With proper trail design and the use of grade reversals, this technique should rarely 
be needed in the Mammoth region.  

 
 Elevation Gaining Techniques 

 
 Climbing Turn: 

A turn used to change direction that does not have a constructed platform or landing. 
The upper and lower legs of a climbing turn are joined by a short section of trail (the 
apex) that lies in the fall line. Water is shed to the inside of the trail turn. Climbing turns 
may be used where sideslopes are moderate and foot traffic will be minimal. Berming of 
turns may be appropriate on preferred mountain biking trails where there is adequate 
drainage control prior to the turn. 

 
 Stairs:  

  Stairs built of rock or wood are used to gain elevation quickly or where a contour  
 trail is not possible because of environmental constraints. Stairs should be used only   
 when all users are expected to travel by foot. 
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 Switchback:  

  A technique for moving a trail up steep sideslopes. The transition is    
  made by way of a flat landing or pad. A correct switchback will shed water off the  
  back of the landing, and there is an immediate separation of trail segments. 
 
 

 Stabilizing Techniques 
 

These techniques can be employed to address several situations:  
 

-To reduce erosion along trail segments where alignment exceeds guidelines 
-To stabilize tread that is routed on unstable pumice soils 
-To provide technical challenge 
-To slow riders before an intersection, technical challenge, or other situations of flow 
transition. 
 

 Flagstone Paving 
Large, flat-faced stones are placed directly on a mineral soil base or an aggregate 
foundation (a mixture composed of sand, gravel, pebbles, and small rocks, which is 
devoid of organic material). Each stone's largest and smoothest face is placed up, at grade, 
to form the tread surface. This is the most common and simple armoring technique. 
Rocks may need to be imported from outside the area to make this technique viable.  
 

Anchor Stone

Paving StoneAbove Ground

Below Ground

 
 Stone Pitching 

This is an ancient road-building technique in which medium-sized rocks are set on end, or 
"pitched" up on their side. The stones are hand-fitted tightly together, with aggregate 
packed into the gaps to tighten the construction. Think of a book in a bookshelf—only 
the spine is showing and the rest of the book is hidden. Small rocks for this technique 
should be locally available, however they may have to be collected and transported from 
an area away from the project site.  
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Stone Pitching

Anchor Stone

Pitched StonesAbove Ground

Below Ground
 

 
 Surfacing 

 
Surfacing is a technique where stabilizing soils or additives are brought in to give a trail 
better cohesion. Surfacing can be done on a whole trail or on a select part that is more 
prone to erosion, such as turns and corners. Bringing in heavy clays mixed with stones 
can help to stabilize Mammoth’s pumice soils.  
 

 Reinforcement of Turns 
 

Mammoth soils are particularly susceptible to erosion in climbing turns. 
Reinforcement needs are directly associated with the speed of the rider and the 
displacement factor of the soil. Reinforcing a turn should be done by combining grade 
reversals and armoring techniques through the turn. In the worst soils armoring should be 
employed both in the approach and exit of the turn. Using a surfacing technique 
combined with in-slope berming at the apex of the turn should be utilized to avoid 
displacement of soils.  
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B. Winter Trails  
 
B.1 Winter Trail Types: 
The major winter trail types found in the Mammoth region are listed below. Not all trail types are feasible 
for the Town or the USFS to manage, but the following descriptions can aid in deciding which trails are 
most suitable for Town management and which are better managed by others (USFS or non-profits).  

 
Ungroomed/Unmarked 
 

 Users: Backcountry skiers, backcountry boarders, Nordic skiers, 
 snowshoers, sledders, hikers, snowmobilers 
 Terrain: Varied 
 Evidence of management: Minor 
  -Portal signs, place markers 
 Infrastructure: Minimal 
  -Portal access 

 Maintenance: None 
 
Groomed  
 

o Nordic / Skate Ski 
 Users: Traditional cross-country skiers and skate skiers 
 Terrain: Gentle and rolling 
 Evidence of management: Moderate to heavy 
  -Portal signs, place markers, assurance signs, 

directional signs, regulatory signs, fees and passes 
 Infrastructure: Moderate 
  -Trailhead parking, existing roads and trails 

 Maintenance: Grooming, track setting, signage 
 

o Alpine 
 Users: Downhill skier, snowboarders 
 Terrain: Sloping to steep 
 Evidence of management: Heavy 
  -Portal signs, place markers, assurance signs, 

directional signs, regulatory signs, fees and passes, patrols 
 Infrastructure: Major 
  -Parking lots, lifts, lodges, medical facilities  
 Maintenance: Grooming, signage, snowmaking, lifts, facilities
  

 
Over-Snow Vehicle 

 Users: Snowmobilers 
 Terrain: Gentle and rolling 
 Evidence of management: Moderate to heavy  
  -Portal signs, assurance signs,   
 directional signs, regulatory signs, fees  and passes 
 Infrastructure: Moderate 
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  -Trailhead parking, existing roads open to  motorized travel 
 Maintenance: Grooming, signage 

 
Shared Multi-Use 
 

 Users: Walkers, dog walkers, nordic  
 skiers, snowmobilers, snowshoers  
 Terrain: Flat to rolling  
 Evidence of management: Minor to   
 moderate 
  -Portal signs, assurance signs,   
 directional signs, regulatory signs 
 Infrastructure: Minimal 
  -Trailhead parking, existing roads 
 Maintenance: Plowing, signage  

 
B.2 Nordic System Classifications  
These standards and guidelines were developed in cooperation with Mammoth Nordic and apply directly 
to current and future winter trails grooming in the Mammoth region.  
 
Type 4 – Shared Multi-Use  

 Suitable to share non-motorized or motorized 
 Tread 15’ to 20’ 
 Can provide two-way groomed tracks 
 Groomed trail with corduroy and Nordic tracks 
 Grades less than 5% 
 Good sightlines throughout 
 Clearances and turning radius to accommodate all users 

 
Type 3 – Shared Nordic/Skate 

 Tread 9’ to 12’ 
 Allowance for passing 
 Groomed trail with Nordic tracks on right side 
 Best if managed for preferred use of skiers 
 Grades less than 5% 
 Clearances and turning radius to accommodate novices and children 

 
Type 2 – Preferred Snowshoe/Hiking 

 Tread 24’ to 36” 
 Machine groomed corduroy 
 Packed surface 
 Supports dog walking 
 Grades may occasionally be steeper than 10%  
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Type 2 – Preferred Nordic 

 Tread 12” to 18” 
 Corridor width 5’ to 6’ 
 May be machine groomed or user-tracked 
 Grades may occasionally be steeper than 10% 
 Supports more advanced trails 

 
Type 1 – Route Only 

 Narrow trail or route 
 Single-file travel 
 User created tread 
 Tread 6” to 30” 
 Route may not groomed or maintained 
 No removal of trees to create route 
 Grades may be steeper than 25% 
 Minimally signed with assurance markers only 

 
Table 7-6 Winter Trail Type Classifications 
 

 

TRA I L  TY PE  

 

 

TRE A D  

W I DTH  

 

 

TRA I L  

CO RR I DO R  

 

 

S U R F A CE  

 

 

*AV E R AGE  

GRA DE -   

 

 

*MAX .  

DE SCE N D IN G  

GRA DE -   

 

 

*MAX .  

CL IMB IN G  

GRA DE -  

 

TURN  

RA D IUS  

 

 

T y p e  4  
S h a r e d  
M u l t i - u s e  

1  o r  2 -
w a y  
N o r d i c :   
1 5 - 2 0 ’  

1 8 - 2 5 ’  ( w )  
 
1 0 ’  ( h )  

Groomed 
Tracks and 
Corduroy 
Snow 
 

< / =  5 %  
 

1 0 %  
 

8 %  > / = 2 0  
f t  
 

T y p e  3  
S h a r e d  
N o r d i c / S k a t e  

1 - w a y  
N o r d i c :  
9 - 1 2 ’  
 

1 2 - 1 5 ’  ( w )  
 
7 ’ - 9 ’  ( h )  

Groomed Tracks 
and Corduroy 
Snow 
 

< / =  5 %  
 

1 5 %  
 

1 0 %  
 

> / = 1 5  
f t  
 

T y p e  2  
S n o w s h o e / H i k i n
g  

3 6 - 4 8  ”  
 

5 - 6 ’  ( w )  
6 - 8 ’  ( h )  

Groomed 
Corduroy or 
Packed Snow 
 

< / =  1 0 %  
 

2 0 %  
 

2 0 %  
 

2 - 8  f t  
 

T y p e  2  
C l a s s i c  N o r d i c  

1 2 ” - 1 8 ”  
 

5 - 6 ’  ( w )  
6 - 8 ’  ( h )  

Groomed or 
Trekked-in 
Tracks 

< / =  1 0 %  
 

1 5 %  
 

2 0 %  
 

8 - 1 5  f t  
 

T y p e  1  
R o u t e   

1 2 ” - 3 0 ”  
 

2 - 4 ’  ( w )  
6 - 8 ’  ( h )  

Power or packed
Snow 

v a r i e s  
 

N / A  
 

N / A  
 

N / A  
 



 

 
 
 
 
 
 

END OF SOFT-SURFACE TRAILS CONCEPT 
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