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Tundra Areas and Management Standards

Western Coastal

Eastern Coastal

Lower Foothills

Upper Foothills

Coastal Areas

Snow Depth = 6 inches

Soil Temperature = -5° C

Foothills

Snow Depth = 9 inches

Soil Temperature = -5° C
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Presentation Notes
Typically off-road travel does not involve the use of pre-packing.  Therefore, the start of the winter off-road travel season begins when the tundra opening criteria for the tundra opening areas have been reached.  If a project entails travel along one trail only (such as the Dalton Highway to Umiat trail), pre-packing using summer approved vehicles can be used (if snow is adequate) to achieve an earlier start.




Soil Temperature and Snow Data Collection

20 snow depth measurements

2 snow characterization pits

2 snow core samples
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Presentation Notes
Snow depth measurements are taken at ½ meter intervals on a 10-meter transect.
Snow layers (ground hoar, slab, and loose snow) are measured and characterized in two snow pits.
A Federal sampler is used to collect a snow core.  The snow depth is read off the outside of the sample.  The snow is saved in a baggie, and is taken back to the office where it is weighed. This is used to measure snow density and snow water equivalents.






Summer Data Collection
Active layer depths

Soil moisture content

Tussock disturbance level
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Presentation Notes
Active layer depths are collected using a depth probe at half meter intervals around the plot.
A soil moisture meter is used to collect moisture levels at the same half meter intervals.
Tussocks that fall within the plot area are characterized using the individual tussock disturbance rating index, a 0-3 scale. 0 being undisturbed and 3, crushed or removed.



Studies and Impact Analyses

• Seismic Trails
– 2004/2005 Winter Validation Study
– 2007 Seismic Camp Move Trail
– Umiat Trails

• Snow/Winter Trails
– Renaissance Winter Trail
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Presentation Notes
DNR has monitored the impacts from seismic surveys throughout the years.  The validation study was done in 2005 to validate the new DNR tundra opening standards.  This study was conducted solely in sedge vegetation and only looked at the source and receiver lines.  Vehicles that traveled on these lines included vibrators (on the source lines) and Tuckers (on the receiver lines).  Impacts were very minor and were within acceptable limits (see next slide). 
In 2007 to 2008 DNR looked at the impacts from a seismic camp move trail.  We visited the site the day before the move to measure snow depths at the locations that would be sampled in the following summer.
The Renaissance winter trail was a project conducted in the winter 2007/2008. Significant impacts resulted from this trail.





• Mean Snow Depth – 9.4”
• “High degree of scuffing”

• Mean Snow Depth – 11.0”
• “Very low disturbance level”  
•“Some scuffing present on elevated 
areas.”
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Presentation Notes
These are photos from two separate camps along the same seismic trail. Note the difference in snow depth. Using our data collection methods during both the summer and winter, we can hopefully determine why there are differences between and within projects.



Seismic Operations‐ General Observations

• Vibrators and smaller vehicles have negligible 
impact on sedge vegetation.

• Significant impacts can result from camp moves in 
both sedge and tussock tundra.
– Increased active layer depth 
– Surface scuffing 
– Tussock damage
– Impacts are greater than impacts from ice road 

construction 
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Presentation Notes
We have not observed major impacts from seismic moves.



Renaissance Winter Trail (Winter 2007‐2008)

• Trail from MP 359 Dalton to Umiat
– 108 miles (70 miles of state land)
– 42 crossings needing ice bridges
– 1 pre‐pack Jan 10; Steigers Jan 16

• Vehicles
– Tucker SnoCats (prepacking and 
snow bridges)

– Steigers (haul tracked and skid‐
mounted loads)

• 104 passes by Steiger trains between 
Jan 16 and Feb 14

Steiger

Tucker 
Sno‐Cat
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The winter of 2007-2008 was a very low snow winter.  Renaissance Umiat LLC wanted to drill an exploration well in the Umiat area.  They obtained a land use permit from DNR to transport their drilling equipment from the Dalton Highway to Umiat over a snow trail.  The snow at the beginning of the project met the DNR opening depth criterion, but was very light and fluffy.  They started the trail by pre-packing the route with Tucker Sno-cats and Steiger tractors.  They then hauled 104 loads of equipment to Umiat using Steigers pulling either sleighs or tracked trailers.  Once the equipment was there, Renaissance cancelled the project, and all the equipment was returned to the Dalton Highway over the same trail.  DNR only collected snow depth data at the time, and stopped collecting this information once the tundra was opened to off-road travel.  However, the US Army Cold Regions Research and Engineering Laboratory collected snow data in the area during the time that this project was taking place.  They found that the average snow depth was 5.2 inches and the average snow-water equivalent was 1.3 inches.  The following summer DNR visited the site to conduct impact analysis.  We found that there was a higher degree of disturbance than we had seen with any other projects.  These disturbances included high levels of tussock damage, large amounts of bare ground, and increases active layer depths.



Renaissance Winter Trail‐ Damage
• Damage

– Highest level of damage on dry tussock tundra
– Stream bank crossings had up to 90% woody veg removal
– Approx 20‐30% of surveyed trail had unacceptable levels 

(levels 2 & 3) of tussock disturbance

• Snow Quality (data from CRREL)
– Ave depth: 5.2 in (s.d. 2.4); 1.84 in ‐ 21.06 in
– Snow‐water equivalence: ave 1.3 (s.d. 0.7); 

0.35 ≤ SWE ≥ 5.61

Poor snow + Many passes + Poor prepack = High levels of damage
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Presentation Notes
Photo of undisturbed tundra in the foreground, Renaissance trail in the background.



DNR Response to Trail Damage

Issued Notice of Default that required:

• Complete damage assessment

• Prepare restoration plan

• Complete restoration project

• Monitor for 10 years

• Provide travel funds to DNR for monitoring

Reexamining 6” / 9” snow requirement to see if variables 
other than snow depth should be considered.



2007 vs. 2008 Umiat Trails

2007

9” light snow
5.2” later
SWE = 1.3”

High damage

2008

17” heavy snow
19” later

SWE = 5.0”
Lower damage
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In the winter of 2008/2009 another project used a snow trail from the Dalton Highway to Umiat.  The winter of 2008/2009 was a high snow winter.  This snow came early and was very wet and heavy.  We collected snow depth data both early in the winter and at the time of travel.  Average snow depth for the 2008/2009 trail was 19” and snow water equivalent was 5.0”, compared to 5.2” and 1.3” respectively for the 2007/2008 trail.



Tussock Disturbance Index
Various Ice Roads and Trails 2002-2008
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The Tussock Disturbance Indices for these two projects are shown on the right side of this chart.  DNR’s goal is to have a disturbance index of 1.0 or less.  The 2008/2009 Umiat Trail met this goal.



DNR Management Guidelines

• Continue to open tundra using snow depth criterion (6” in 
coastal, 9” in foothills) and soil temperature (‐5° C).

• For multiple pass projects:
– If SWE ≥ 3.0 inches, approve project.
– If SWE < 3.0 inches, approve project with increased DNR 

oversight.  

• DNR will continue to monitor snow conditions and impacts of 
off‐road travel projects to determine the most appropriate 
management standards.
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Based on the comparison of the two Umiat Trails, DNR has modified its management guidelines for general off-road travel (particularly using skid-mounted sleighs).  We will continue to open the tundra based on the snow depth criterion only.  However, we believe that snow water equivalent is a good tool that combines snow density and snow depth into a number that characterizes the ability of the snow to protect the tundra vegetation.  If the snow water equivalent is 3” or greater, DNR will approve the project and have similar oversight as what we use for normal projects.  If the snow water equivalent is less than 3”, DNR will approve travel, provided that the permittee provide DNR with airline transportation, housing, and charter to monitor the project both during the winter and following summer.



Vegetation Mapping for Route Selection

Presenter
Presentation Notes
Easily Damaged
Vegetation types in these ecological units are susceptible to damage from winter off-road travel activities when travel occurs under less than ideal conditions (e.g. travel occurs during low snow conditions). Breaking and sheering of exposed vegetation easily occurs in these areas. There is also a high potential of destruction of below-surface roots and rhizomes due to uneven surfaces and landforms such as tussocks, hummocks and vegetated dunes.  Disturbance of dune vegetation may open up areas where summer winds can remove large areas of additional vegetation. Off-road travel in these areas should be avoided as much as possible.
Potential for Damage
Vegetation types or habitats with the potential to be damaged by off-road travel. Shrubs are common in these areas and are susceptible to stem breaks and crushing. Off-road travel should be minimized in these areas.
Resistant to Damage
Under most winter conditions, vegetation types or habitats in these ecological units are resistant to damage by off-road travel. Sedge vegetation types are dominant in these ecological units. Winter off-road travel is best tolerated by vegetation in these areas.
Unknown
The impacts of off-road travel are not known in these vegetation types. Further study is needed.




General Observations and Recommendations

• Lack of snow can limit industry and long off‐road 
travel projects.

• Pre‐packing may aid in snow capture.

• Define routes during snow‐free months.

• Sleds/sleighs are not preferred when snow is lacking.

• Limited snow does not necessarily limit travel.

January 10, 2008  Jacobs Ladder Area
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Snow fences have also been successfully used in small stretches that require more snow (high areas).



Questions?

March 25, 2010‐Near Dalton Highway MP 380
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