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Demonstration Project for Meadow Vegetation and Hydrology Change Under Three Land Use Treatments

Background:

The Cottonwood Creek Restoration Project, located on the Fitch Canyon Allotment of the Plumas National Forest, was initiated in 1994 by the Feather River Coordinated Resource Management (FRCRM) group to restore hydrologic function and improve meadow condition.  Big Flat, a 47-acre alluvial meadow, lies within the Cottonwood Creek watershed at an elevation of 6,000 feet.  The drainage area is 10,919 acres and the average annual precipitation is 20 inches. Streamflow in Cottonwood Creek is seasonal, and completely dries up mid-summer.

Historically, Cottonwood Creek maintained groundwater levels in the Big Flat meadow that supported mesic vegetation including grasses, sedges and other riparian species.  However, intense grazing, logging, and road building over the preceding 90 years resulted in relocation of Cottonwood Creek and the creation of a gully 10-15 feet deep. As the new channel eroded and incised, subsurface meadow aquifers drained, vegetation converted from wet meadow species to xeric species, and the pattern of surface flow was modified from perennial to intermittent.  Continued heavy grazing impeded the establishment and vigor of vegetation and increased mechanical breakdown of soils on the streambank. The resulting entrenched channel was a major source of elevated sediment supply downstream. Loss of meadow function lead to a dramatic change in hydrology, diminishing subsurface water storage, flood attenuation capacity, and late season flow.  

In 1993, the Forest Service conducted a NEPA analysis to update the allotment management plan.  As part of the plan, the condition of Cottonwood Creek was described as poor.  The Forest Service and the allotment permitee worked with the FRCRM to design a project to restore the meadow and creek.  The primary goal of the project was to re-water the meadow by reconnecting Cottonwood Creek to its historic floodplain.  Objectives include extend summer flow along Cottonwood Creek, recharge meadow aquifers, reduce erosion, attenuate flood flows, restore spawning and rearing habitat for rainbow trout, enhance vigor and diversity of vegetation, and demonstrate an innovative stream restoration approach which might be applied to other Sierran meadows.  

Project Design

Construction of the project began in 1996.  From a list of potential alternatives, the FRCRM selected a unique “pond and plug” restoration approach to return hydrologic function to Big Flat Meadow. This strategy involved abandoning the creek’s current incised gully. The gully was filled in with soil excavated from seven onsite ponds that were created for waterfowl and wildlife habitat enhancement.  The creek was diverted into a reconstructed 4,050-foot channel sited in its historic location, and rock step pools were created in the steepest sections of the new channel to protect against new head cutting. 

To protect the project and allow plants time to respond and reestablish, Plumas National Forest revised the grazing allotment plan for this meadow.  Cattle grazing was excluded prior to completion of the project by a fence constructed in 1989 following the Clark’s Fire.  Beginning in 1990, the meadow was grazed 5 days per year to gather cattle before they were moved to the Antelope Lake allotment.  Since 1995, cattle grazing in the meadow has been excluded due to the project.

Construction zones were revegetated using hardwoods transplanted from the gully, and were reseeded to supplement natural recolonization.  Sod removed from the meadow during construction was transplanted to the edges of the new channel to expedite establishment and soil 

erosion protection.

