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At Von Helmuth's request I reviewed proposed road construction/reconstruction for the Brackett Creek land exchange. 

The proposed exchange would include construction of about 2.3 miles of road (6607) in section 31 and 36 which would connect to the existing road system in Section 31 and provide public access.  In addition about 3.7 miles if road in the SF of Brackett Creek would be reconstructed and surfaced, with some new construction and aligment improvement.  

The project would pose potential for increased soil erosion from new road segments but also would reduce existing erosion and sedimentation by obliteration of a few spur segments, drainage improvements on all of the reconstructed segments, and surfacing of much of the South Fork of Brackett Creek road.   Net sediment increase is expected to be minimal during the construction period with a net sediment decrease after the road project is completed due to improved road drainage and surfacing. 

The areas of greatest potential sediment impacts to the new road construction is at the North Fork of Brackett Creek crossing in Section 36 and across a tributary of the South Fork of Brackett Creek in Section 7.   These areas should have sufficient culvert size and configuration to allow for fish passage. 

Erosion and sediment effects can be satisfactorily managed by applying standard Gallatin NF road design and contract provisions, particularly concerning drainage feature spacing, cut and fill slope revegetation and stream crossings.  In addition road BMP's in the Montana Forestry BMP's could be referenced or included in the EA as an appendix since these are the most formalized BMP's for road construction in Montana. The Montana Forestry BMP's are referenced below and included as an attachment. 

Mark T. Story

Forest Hydrologist
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APPENDIX A


BEST MANAGEMENT PRACTICES FOR FORESTRY IN MONTANA

January 2002
III.
ROADS

A.
Planning and Location
1.
Minimize the number of roads constructed in a watershed through comprehensive road planning, recognizing intermingled ownership and foreseeable future uses.  Use existing roads, unless use of such roads would cause or aggravate an erosion problem.

2.
Review available information and consult with professionals as necessary to help identify erodible soils and unstable areas, and to locate appropriate road surface materials.

3.
Fit the road to the topography by locating roads on natural benches and following natural contours.  Avoid long, steep road grades and narrow canyons.

4.
Locate roads on stable geology, including well-drained soils and rock formations that tend to dip into the slope.  Avoid slumps and slide-prone areas characterized by steep slopes, highly weathered bedrock, clay beds, concave slopes, hummocky topography, and rock layers that dip parallel to the slope.  Avoid wet areas, including moisture-laden or unstable toe slopes, seeps, wetlands, wet meadows, and natural drainage channels.

5.
Minimize the number of stream crossings and choose stable stream crossing sites.

6.
Locate roads to provide access to suitable (relatively flat and well-drained) log landing areas to reduce soil disturbance.

B.
Design
1.
Properly design roads and drainage facilities to prevent potential water quality problems from road construction.

2.
Design roads to the minimum standard necessary to accommodate anticipated use and equipment.  The need for higher engineering standards can be alleviated through proper road-use management.

3. Design roads to balance cuts and fills or use full bench construction (no fill slope) where stable fill construction is not possible.

4.
Design roads to minimize disruption of natural drainage patterns.  Vary road grades to reduce concentrated flow in road drainage ditches, culverts, and on fill slopes and road surfaces.

C.
Road Drainage
Road Drainage Road Drainage is defined as all applied mechanisms for managing water in a non-stream crossing setting, road surface drainage, and overland flow; ditch relief, cross drains and drain dips) 

1. Provide adequate drainage from the surface of all permanent and temporary roads.  Use out sloped, in sloped or crowned roads, and install proper drainage features.  Space road drainage features so peak flow on road surfaces or in ditches will not exceed capacity.

a.
Out sloped roads provide a means of dispersing water in a low-energy flow from the road surface.  Out sloped roads are appropriate when fill slopes are stable, drainage will not flow directly into stream channels, and transportation safety can be met.

b.
For in-sloped roads, plan ditch gradients steep enough, generally greater than 2% but less than 8%, to prevent sediment deposition and ditch erosion.  The steeper gradients may be suitable for more stable soils; use the lower gradients for less stable soils.

c.
Design and install road surface drainage features at adequate spacing to control erosion; steeper gradients require more frequent drainage features.  Properly constructed drain dips can be an economical method of road surface drainage.  Construct drain dips deep enough into the subgrade so that traffic will not obliterate them.

2.
Design all ephemeral draw culverts with adequate length to allow for road fill width.  Minimum culvert size is 15 inch.  Install culverts to prevent erosion of fill, seepage and failure as described in V.C.4 and maintain cover for culverts as described in V.C.6. 

3.
Design all relief culverts with adequate length to allow for road fill width.  Protect the inflow end of all relief culverts from plugging and armor if in erodible soil.  When necessary construct catch basins with stable side slopes.  Unless water flows from two directions, skew ditch relief culverts 20 to 30 degrees toward the inflow from the ditch to help maintain proper function. 

4. Where possible, install culverts at the gradient of the original ground slope; otherwise, armor outlets with rock or anchor downspouts to carry water safely across the fill slope.

5.
Provide energy dissipaters (rock piles, slash, log chunks, etc.) where necessary to reduce erosion at outlet of drainage features.  Crossdrains, culverts, water bars, dips, and other drainage structures should not discharge onto erodible soils or fill slopes without outfall protection.

6.
Prevent downslope movement of sediment by using sediment catch basins, drop inlets, changes in road grade, headwalls, or recessed cut slopes.

7.
Route road drainage through adequate filtration zones or other sediment-settling structures to ensure sediment doesn’t reach surface water.  Install road drainage features above stream crossings to route discharge into filtration zones before entering a stream.

D.
Construction (see also Section IV on stream crossings)

1.
Keep slope stabilization, erosion and sediment control work current with road construction.  Install drainage features as part of the construction process, ensuring that drainage structures are fully functional.  Complete or stabilize road sections within same operating season.

2.
Stabilize erodible, exposed soils by seeding, compacting, riprapping, benching, mulching, or other suitable means. 

3.
At the toe of potentially erodible fill slopes, particularly near stream channels, pile slash in a row parallel to the road to trap sediment (example, slash filter windrow).  When done concurrently with road construction, this is one method that can effectively control sediment movement, and it can also provide an economical way of disposing of roadway slash.  Limit the height, width and length of "slash filter windrows" so wildlife movement is not impeded.  Sediment fabric fences or other methods may be used if effective.

4.
Minimize earthmoving activities when soils appear excessively wet.  Do not disturb roadside vegetation more than necessary to maintain slope stability and to serve traffic needs.

5.
Construct cut and fill slopes at stable angles to prevent sloughing and other subsequent erosion.  

6.
Avoid incorporating potentially unstable woody debris in the fill portion of the road prism.  Where possible, leave existing rooted trees or shrubs at the toe of the fill slope to stabilize the fill.

7.
Consider road surfacing to minimize erosion.

8.
Place debris, overburden, and other waste materials associated with construction and maintenance activities in a location to avoid entry into streams.  Include these waste areas in soil stabilization planning for the road.

9. Minimize sediment production from borrow pits and gravel sources through proper location, development and reclamation.

ADVANCE \r110.
When using existing roads, reconstruct only to the extent necessary to provide adequate drainage and safety; avoid disturbing stable road surfaces. Prior to reconstruction of existing roads within the SMZ, refer to the SMZ law. Consider abandoning existing roads when their use would aggravate erosion.


E.
Maintenance
1.
Grade road surfaces only as often as necessary to maintain a stable running surface and adequate surface drainage.

2.
Maintain erosion control features through periodic inspection and maintenance, including cleaning dips and crossdrains, repairing ditches, marking culvert inlets to aid in location, and clearing debris from culverts.

3.
Avoid cutting the toe of cut slopes when grading roads, pulling ditches, or plowing snow.

4.
When plowing snow, provide breaks in snow berm to allow road drainage.

5.
Haul all excess material removed by maintenance operations to safe disposal sites and stabilize these sites to prevent erosion.  Avoid sidecasting in locations where erosion will carry materials into a stream.

6.
Avoid using roads during wet periods if such use would likely damage the road drainage features.  Consider gates, barricades or signs to limit use of roads during spring break up or other wet periods.

7.
Upon completion of seasonal operations, ensure that drainage features are fully functional.  The road surface should be crowned, outsloped, insloped, or water-barred.  Remove berms from the outside edge where runoff is channeled.

8.
Leave abandoned roads in a condition that provides adequate drainage without further maintenance.  Close these roads to traffic; reseed and/or scarify; and, if necessary, recontour and provide water bars or drain dips.
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