655-

655-

655-


Natural resources conservation service
conservation practice sPECIFICATION

655 - forest trails and landings

I.  Scope

The work shall consist of constructing harvest trails and landings to the lines and grades shown on the drawings or as staked or flagged in the field.

II.  Clearing

Trees, stumps, roots, brush, weeds, and other objectionable material shall be removed from the work area.  The limits of clearing will be marked by means of stakes, flags, or tree markings in the field.  All combustible material residue from clearing shall be burned, buried, or piled in designated disposal areas.  Burning shall be per​formed according to federal, state and local regulations.

III. Trail and landing COnstruction

Grades will not exceed 20 percent except for short distances.

Skid trail distances will be kept to less than 2000 feet.

Single-lane logging or special purpose trails will have a minimum tread width of 12 feet, with greater widths at curves and turnouts.

The Forest Practices Act does not require turnouts forest management activities.  However, they may be required to meet fire protection requirements.

Construction of trails and landings will be far enough in advance of road use to allow the soil to settle.

IV.  Cuts and Fills

All cuts and fills shall have side slopes designed to be stable for the site conditions.

All excavation shall be made to the cut slopes and grades.  Suitable materials from excav​ation are to be used in earthfills.  The earthfill shall be placed in layers not to exceed 8 inches and compacted to same density as the undisturbed materials.  Should the fill material be either too wet or too dry, the moisture shall be adjusted by allowing the material to dry or by adding water so that the fill material has the proper moisture content as determined by the Engineer.

Prior to placing any earthfill, all unsuitable material shall be removed and the surface com​pacted.

V.  Structures for Water Control

Erosion control for low speed roads, skid trails, and landings.  See Practice Standard 560 - Access Roads for road construction design, and construction specifications.  Installation of erosion control measures does not preclude the need for storm patrol during severe weather or maintenance of the road and erosion control measures.


Surface drainage.  Drainage is needed along the roadway to remove water before it has a chance to concentrate and cause erosion.  Grade active roads to inslope, outslope, a combination, or reshape crown.

a.
Inslope.  (Sloping the road surface towards the uphill side of the road).  Insloped roads are preferred in areas of unstable fills.


Water drainage from the road is carried along the inside of the road in a ditch.  Plan ditch gradient steep enough (greater than 2 percent) to prevent sediment deposition but not so steep (less than 4 percent) as to cause gullying.

b.
Install culverts frequently enough to avoid accumulation of water that will cause erosion of ditches.  See “Relief Culverts” for installation requirements.

c.
Clean ditches as needed to maintain capacity.  If ditches are to be pulled, mark culvert locations to avoid damaging them.  Do not undercut side slopes.  If pulled material is not suitable for road surfacing, the material should be hauled to a stable area.

d.
Outslope.  (Sloping the surface towards the downhill side of the road).  Only use where runoff will flow off the road onto stable surfaces.  Outsloping is not advised directly above insloped sections on steeper gradients as it requires large amounts of maintenance during and after heavy storms.

e.
Crowned (Sloping road surfaces both directions away from the centerline).  These are difficult to maintain and are unsafe if the surface is slippery.  Crowned roads require ditch drains and relief culverts.

Culverts For Cross Drainage

Culverts of sizes and lengths specified shall be placed at the locations and grades as shown on the drawings.  The installation shall conform to the requirements of Practice Specification 587 - Structure for Water Control.

Adequate headwalls will be installed to protect the culvert from erosion.

The outlets will be armored if erosion is expected to be a problem.

Relief Culverts.


These are used to divert water collection roadside ditches across the road or to channel water across waterways from uphill drainages.  (See Practice Standard 587 - Structure For Water Control).

a.   Install during construction of permanent roads.  Open-top culverts may be used on uncrowned, low-cost, low traffic, roads.

b.    Spacing will be dependent upon on-site investigation based on road grade, soil material, amount of precipitation, etc.  Ditch erosion is an indication that culvert spacing is too distant.  Suggested spacing:


Grade


Distance


0 - 5 %


500 - 900 feet

5 - 12 %


200 - 600 feet

12+ %


100 - 400 feet

c.
Sizing.  Eighteen (18) inch diameter culverts are generally adequate for properly spaced culverts.  Culverts in drainageways shall be sized to accommodate peak flow.

d.
Install at an approximate 30-degree downslope angle or allow it to slope 5 inches for every 10 feet of length.

e.
Place a minimum of 12 inches below the final grade or compact the earth fill around the base to a depth at least half the diameter of the pipe.

f.
Install ditch plugs to keep water from bypassing culverts.

g.
Allow outlet to extend beyond fill.  Place energy dissipaters at culvert outlets to prevent erosion.

h. Where trash my be a problem install trash racks to prevent culverts from becoming plugged.

i. Vegetate abutments and fill areas as soon as possible.

Water bars

Water bars.  Install water bars on sloping roads, skid trails and landings which do not have permanent and adequate drainage after the conclusion of forest management activities.  These help to minimize the volume of water flowing over exposed areas, avoid concentration of water and remove water from disturbed and unstable soil areas.

a.
Spacing:


For those situations involving the Forest Practices Act, spacing shall be determined by the erosion hazard rating and road and trail gradient as described in Title 14, Chapter 4, Forest Practices.


Other situations.  Suggested guidelines are included in Table 1, Water Bar Spacing Guide.

b.
Location.


Insure that water flowing from the water bar does not flow directly into streams.


Place above changes in grade.


Place above the intersection of roads, skid trails, and landings.  Position them so that the diverted water will not flow onto parallel roads or skid trails.


Place at all natural watercourses on skid trails and firebreaks when permanent drainage facilities are not installed.


Do not place in low areas where water has no place to escape.


Locate to place the discharge into some form of vegetative cover, duff, slash, rocks or less erodible material.

c.
Construction


The minimum height and depth may be utilized provided there is sufficient evidence based on the slope, soil material, amount of precipitation, and period of use that the waterbars will be effective in diverting water flow from the road surface.


A berm will be cut a minimum of 6 inches into a firm surface across the road at a 30 to 45 degree angle downslope.


The inside berm end will be tied into the inside bank.


The berm will be a minimum height of 6 inches immediately adjacent to the lower edge of the cut.


Construct to provide an unobstructed water flow and spread so that erosion is minimized.

Broad Based (Rolling) Dips


Rolling dips or drainage dips.  These are effective ways of gathering surface water and routing it safely off the road.  They are used where no intermittent or permanent stream crosses the road.  This dip should not be used on roads which exceed 10 percent in grade.  They are most efficient when designed into the road during planning and construction.

Where grades exceed 8 percent, armor the broad-based dips with stone or gravel.

Protect the discharge area.   Use stone, grass, heavy litter, brush, logs, or anything that will reduce the water velocity.  Natural litter may be adequate if the slope of the outlet area is less than two percent.

Broad based (Rolling) Dip Spacing Guide:

Road Grade

Approximate Distance

Percent (%)

Needed Between Dips (ft)
1 500

2 – 4


200 – 300

5 – 7 


160 – 180

8 – 10


140 – 150 

OR

Spacing in Feet = (400/slope %) + 100  or consult the California Forest Practice Rules. 

Actual spacing will depend on a number of factors, including road grade, type of base material, use, erosion rate or erosion hazard rating of the soil, and frequency of erosion control measures.

a.
Shape a road segment from the inside edge to outside to form a cross grade slope 1-3 percent greater than originally designed.

b.
Change the original road grade up and downslope to direct water into the dip.

c.
The base, or total length of the dip may vary from short (65 to 80 feet) to long (80-95 feet).  The distance where the centerline resumes downhill grade is typically 15 feet.  The uphill design grade is typically 50 - 90 feet.  Use short-based dips where traffic is infrequent.

d.
Use a minimum of 2 inches of 1 1/2 minus crushed stone on dips where the centerline grade exceeds eight percent.

Water and Sediment Control Basins


Permanent or temporary measures to trap sediment, control gully erosion, and improve downstream water quality.

a.
Permanent water and sediment control basins will be designed to control runoff from a 10 year, 24 hour frequency storm for the drainage area.  They shall be installed in accordance with Practice Standard 638 - Water and Sediment Control Basin.

b.
Temporary basins are used for short-term sediment control and may be constructed from straw bales or other man-made materials.


Each shall be designed on an individual structure basis.


Place across drainageways or road ditches and anchor in place.


Maintain until eroding area is stabilized.

Grade Stabilization Structures


These are designed to prevent the formation of or advance of gullies and control erosion in natural or artificial channels.  Various types of structures can be used.

a.
Each structure is designed for each situation.

b.
Install according to Practice Standard 410 - Grade Stabilization Structure.

Diversions

These are channels constructed across the slope with a supporting ridge on the lower side to divert excess water from one area for use or safe disposal in other areas.  Design and install according to Practice Standard 362 - Diversion.

VI.  measures for erosion control

A.  Seeding of disturbed areas

To establish vegetation on disturbed areas such as roads, firebreaks, burned areas, skid trails and landings (See Practice Standard 342-Critical Area Planting).

B.  Use of Vegetation and Slash for Erosion Control

1.
Slash as Mulch

a.
Where concentrated flow is unavoidable, use slash to slow water velocity and to divert concentrated flows to duff areas, stumps, stable channels, or flat areas.  Lopping and scattering tops and limbs and crushing where possible in skid trails and other disturbed areas will filter sediment from concentrated flows.  


Slash material will not be placed in drainageways with perennial water or in watercourses simply to dispose of slash.

b.
Filter windrows.  (These are barriers constructed of logging slash and cull logs that slow the velocity of surface runoff, acting as a sediment trap or filter to reduce the erosion from newly constructed fill slopes.)  These are constructed on or immediately below the fillslope.  Filter windrows can be constructed simultaneously with road construction from slash from the right-of-way clearing operation.

(1)
Slash to be used shall consist of tops, limbs and brush which does not exceed six (6) inches in diameter and 12 feet in length.  Stumps and root wads are not included.  Logs to be used shall not be less than 9 inches in diameter, 12-inch diameter is preferred.  Reasonably sound cull logs may be used.

(2)
Logs shall be placed on the fill slope or immediately below the fill slope parallel to the toe for the windrow to catch against.  If at all possible, they should be anchored against undisturbed stumps, rocks or trees or as otherwise determined.

(3)
Slash will be placed to form a neat, compact and uniform pile.  These piles will be from 6 feet to 10 feet wide and from 1.5 feet to no more than 3 feet high.

(4)
They will be placed so they do not interfere with the functioning of drainage structures or block stream channels and other natural drainages.

(5)
It is recommended that once the windrows have filled in and no vegetative cover is present, that the filter windrows be seeded.  (See Practice Standard  342 - Critical Area Planting).

2.
Filter Strips.  

A filter strip is an area of undisturbed vegetation used to reduce delivery of sediment into waterways, or other sensitive areas.  Filter strips shall be in accordance with Practice Standard 393-Filter Strip or if applicable the Forest Practice Rules.  Where the Forest Practice Rules do not apply the minimum width of the filter strips will be calculated using the following formula:

Filter strip width = 50 ft + [(4)x(percent slope)].

They shall be installed in accordance with Practice Standard 393 - Filter Strip.

3.
Sediment traps

Place small logs on the contour across the slope and anchor, if needed, to trap sediment and reduce water velocity and to divert concentrated flows to more suitable areas.  Periodic maintenance of these sediment traps will be included in operation and maintenance scheduling.

VII.  Special Measures

Measures and construction methods shall be incorporated as needed, and practical, that enhance fish and wildlife values.  Special attention shall be given to protecting visual resources and maintaining key shade, food and den trees.

VIII.  Construction Operations

Construction operations shall be done in such a manner that erosion and air and water pollution are minimized and held within legal limits.  The owner, operator, contractor, or other persons will conduct all work and operations in accordance with proper safety codes for the type of construction being performed with due regards to the safety of all persons and property.

The completed job shall be workmanlike and present a good appearance.




Table 1 - Water Bar Spacing Guide

Table 1 – Soil K factor greater than 0.35.

 % slope
Distance (ft) Between Water



Bars

  0-2


500
     5


200
   10


100
   15


 75
   20


 50
   25


 40
   30


 35
   35


 30
  40 +


 25

Table 2 – Soil K factor less than 0.35

 % slope
Distance (ft) Between Water



 Bars

  0-2


 1000
    5


  400
   10


  200
   15


  150
   20


  100
   25


   80
   30


   65
   35


   55
   40


   50
   45


   45
   50


   40
   55


   35
   60


   30
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