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PROPOSED ACTION

The project area is approximately 10 air miles north of Portola, Ca. and approximately 23 air miles east of Quincy, Ca. on both private and National Forest system lands in the Red Clover Creek watershed in Management Area 36 (Dotta) (See Figure 1a).  The entire project area (both private and National Forest lands) is in portions of T25N, R13E; Section 36; and T24N, R13E, Sections 1, 10, 11 & 12.  The National Forest system lands portion is in T25N, R13E, Section 36 and T24N, R13E, Section 10.  

Project Overview

The USDA Forest Service, Plumas National Forest, Beckwourth Ranger District (BRD), in partnership with the Feather River Coordinated Resource Management Group (FR-CRM), proposes to restore .25 miles of channel and riparian habitat on McReynolds Creek and two <.1 mile segments of Red Clover Creek to a functioning condition.  This project is part of a larger 3-mile long restoration project along McReynolds and Red Clover Creeks on adjacent private lands (See Figure 1b).  Restoration will be accomplished by re-connecting the existing gullied channel to its floodplain using the pond and plug technique.  Other actions on National Forest lands to accomplish restoration of the area includes moving and reconstructing the boundary/allotment fence at the west end of the project area out of the active floodplain, and access across National Forest lands at the west end of the project.  

Background

Red Clover Creek and its tributaries have become deeply incised, resulting in severe gully erosion and loss of functionality of the channel/floodplain system.  This degraded situation is extensive throughout the entire 78,000 acre Red Clover Creek drainage. It has resulted in an ongoing and synergistic cycle of continuing degradation symptoms: loss in meadow productivity, conversion of wet meadow vegetation to sagebrush, erosion from gully walls, loss of riparian vegetation, increased water temperatures and daily fluctuations, excessive in-stream sedimentation, and degraded fish and wildlife habitat.  

This action is integral with a similar action being undertaken on a 3-mile reach on private lands.  Due to the interconnectedness of the private and National Forest portions of the project, the analysis considers the entire 3.3-mile project area.  The Forest Service decision however is only for that portion (0.26 miles) on National Forest lands.  Implementation on both National Forest and private land is planned for July through November 2006, depending on weather and moisture conditions.  The CalFed Watershed Program Proposition 13 funds the project.   CalFed is a state-federal partnership that was formed to address water resource issues in the Bay-Delta watershed.  Their interest in funding this project lies in the water storage capacity of properly functioning riparian meadows.  Properly functioning meadow systems act as a sponge during high run-off events.  Flood flows that can access the meadow floodplain spread out.  Such dispersed flow has low velocity, resulting in deposition of suspended particles, and infiltration of the flood waters into the ground water table.   Stored ground water does not contribute to flooding downstream areas during high run-off, but is slowly released during low flow periods like summer and early fall.  

The entire project (private and National Forest) entails work on the 11,250 feet of the mainstem of Red Clover Creek and 5,000 feet on the McReynolds Creek tributary.  The National Forest portion encompasses two segments of less than 500 feet on the mainstem of Red Clover Creek, and approximately 1,320 feet on McReynolds Creek. The treatment techniques proposed are the same for each reach, beginning at the upstream end of the project area, and working downstream.  

The Pond and Plug Technique

The treatment technique proposed is called “pond and plug.”  This technique consists of obliterating the gully by replacing it with a series of earthen plugs and ponds.  The excavation of the ponds provides the fill material for the plugs.  Generally, the fill material from any pond is moved less than 300 feet to a plug.  The flow that was within the gully is re-directed into a channel at the elevation of the meadow.  Existing remnant channels are used wherever possible.  Sometimes construction of geomorphically designed channels is necessary; however, this project incorporates the use of existing remnant channels. The design is based on functional fluvial geomorphic processes, and has been previously implemented in five locations (encompassing approximately five miles of channel) in the Last Chance drainage.  The application was chosen for this project because it meets the project objectives of restoring the functionality of the system, and has been proven to perform well, while requiring minimal long-term maintenance.  

The ponds, which are situated within the gully, serve two functions.  The primary function of the ponds is to provide the fill material for the gully plugs.  The amount of material removed from the ponds is dictated by the volume needed for the plugs.  An ancillary benefit of the ponds is wildlife habitat enhancement.  Ponds are constructed with irregular shapes, depths, and (when feasible) islands and other wildlife components, such as perches.  Visible pond margins will be shaped to minimize visibility of excavator marks (also see Revegetation).  Shallow areas are particularly beneficial to wildlife, and are constructed to provide habitat, yet minimize disturbance.  Because the ponds are part of the obliterated gully, surface water elevation in the ponds is connected only to ground water, not channel flow.  Water temperature within the ponds does not affect water temperature within the channel.  Also, the pond water elevation fluctuates seasonally, as a reflection of the groundwater table fluctuation.  In dry years, sometimes pond water is the only surface water available to wildlife.

The plug elevations and widths are designed to reduce the risk of head-cutting and surface erosion during major overland flows.  To minimize the footprint of project activities, all heavy equipment stays within the confines of the work area, and material transport generally does not exceed 300 feet.  

Grade Control Structures

Ideally, each pond and plug treatment reach is designed to end at a natural grade control.  Grade control is an important component of the project to ensure long-term success.  Without an effective grade control, head-cutting can migrate around the treatment area and start a new cycle of incision.  Occasionally there is no natural grade control existing at the end of a treatment area.  This project will require a constructed grade control structure on private land that ties into an existing valley constriction and bedrock controls at the downstream end of the project, at the private and National Forest boundary.  The grade control acts to step the restored channel elevation back down to the gully elevation. These structures are placed where the constriction directs all flows over the structure.  It is built of large rock filled with finer material, with a sinuous step-pool channel, and a stable, fish passable slope of 5% or less.  Rock for the grade control structure proposed here would come from the nearby USFS-administered Crocker Mountain quarry.

Aquatic Life Management

Prior to construction in each channel, water will be diverted from the gully into a remnant channel to protect water quality and downstream aquatic life.  Fish will be removed from each work area just after water diversion using a backpack electro-shocker.  The fish will be transported to the nearest area with adequate habitat. See Appendix B for more details.

Revegetation

Vegetation that would be buried or inundated will be removed and re-planted at key points on the plugs, pond sides, or along the remnant channels where structure or support is needed.  Topsoil in disturbed areas will also be removed, stockpiled, and spread over plugs after grading.  Plugs will be lightly mulched with locally collected native hay, forbs and grass seeds.  Pond margins will be thinly planted with locally collected sedge plugs and willow cuttings, and other locally collected native species.  Revegetation efforts will focus primarily in areas that need vegetative armoring, and that enhance the habitat quality of the project and improve the viewshed from the road.  Native plant seeding will occur in the fall.  It is expected that adequate re-vegetation response will take three years.
Grazing management

This project is located within the Thompson Valley grazing allotment.  The allotment management plan is scheduled for revision in 2007.  In addition, the permittee/landowner uses two other allotments within the watershed but outside of the project area.   The Bacher allotment is adjacent to the project area to the northeast, and Dotta Neck allotment is south of Plumas County Road 111 (PC 111).  Management of all allotments is done in coordination with one another.  Typical use on Thompson Valley is approximately 100 animals on in May until early to mid-June (20-30 days), with another 330 head on at the same time on the adjacent Bacher allotment.  Three hundred head are then moved over to Dotta Neck and the other 100 go onto private land south of PC 111 until late August, when they return to the private land within the project area.  Because of the scale of ground disturbance associated with this project, and the importance of vegetation in determining project success, grazing management is integral with project design, both post-project, as well as long-term.   Proposed long-term grazing management changes, which require additional fencing on private land, are considered in the analysis.  They include moving the boundary fence at the downstream end of the project out of the remnant channel and active floodplain.  Other long term grazing management will be addressed when the allotment management plan is revised.  For all pastures on private land receiving treatment, this Proposed Action includes two to three years of rest from grazing immediately after project construction in affected areas.  On PNF lands, the affected area will be monitored post-project with Annual Operating Instructions adjusted each year to facilitate a recovering trend.  Meadow plant species are scarce in most of the project area and vegetative recovery may take longer than three years.  Coordination with the recovery on private land will be accomplished through a long-term prescribed grazing management plan developed by the landowner with assistance from the Feather River CRM and USDA-Natural Resources Conservation Service.   Re-evaluation of the project site after two years of grazing deferment will be done to determine if additional rest is needed.  Forage monitoring will be done using nine utilization cages placed pre-project (2006) and post-project (2007) throughout the project area on private land, and three control cages outside the project area.  Cages will be clipped and analyzed for protein content and total mass by the UC Cooperative Extension lab at UC Davis.  It is also important to note that some areas along Red Clover Creek already have exclosure corridor fencing.  Existing and proposed fencing are illustrated in Figure 2D.  

Noxious Weed Management
All equipment will be high-power steam-cleaned to remove noxious weed seeds prior to being moved into the work area.  Botanical project surveys found no noxious weeds within the project area.  Disturbed ground in the project area will be monitored post-project for three years for noxious weed invasion.  Weeds will be hand-removed.  See Appendix B for noxious weed prevention measures.

Streamflow Management/Water Rights
The project is expected to improve summer baseflows for in-stream benefits and, ultimately, more reliable water supplies for downstream water rights holders.  Project data from similar projects in the adjacent Last Chance Creek watershed and results from a just completed modeling project (Kavvas, 2005) have shown as much as an 83% increase in summer baseflows from restored meadows.  

The Goodwin Ranch has decreed water rights of 2.50 cfs. total priority, as defined in the Indian Creek Water Decree #4185.  Project proponents have met with the Department of Water Resources, Watermaster in Beckwourth, California to ascertain the standing of this project in regards to the decree.  The Goodwin Ranch currently is diverting no water from either Red Clover or Dixie Creeks.  There are no plans to divert water after project completion. 

Pre-project flow monitoring undertaken in 2005 indicates that Red Clover Creek is a ‘losing’ reach with more inflow at the upstream end of the project than outflow at the downstream end.  Based on the above information, the project is expected to change this section of channel to a ‘gaining’ reach.  Streamflow monitoring will continue as described below to determine this effect.  

Project Monitoring (See Appendix A)

This project is expected to benefit a myriad of resources by restoring the ecological function of the meadow system (i.e. as a properly functioning floodplain).  The FR-CRM is committed to long term project monitoring.  Because of a lack of funding for long-term project monitoring, monitoring is designed to be low-cost and simple, yet provide usable information.  Parameters to be measured include: water temperature; vegetative cover, species and vigor to monitor groundwater levels, forage and erosion rates; fish and wildlife populations; and channel morphometry. One of the primary benefits expected from this project is elevation of the groundwater level from its existing elevation at the bottom of the gully, to the bottom of the new channel at meadow elevation.  A private groundwater study using isotope analysis from several 3” wells installed within the private land portions of the project area may also be available for monitoring sources of groundwater, as it stays within the ground (from the wells), and as it emerges (from surface water samples).  

On-going FR-CRM monitoring in the Red Clover Creek watershed will provide pre- and post-project data on a larger scale.  A continuous recording station at Notson Bridge (9 miles downstream of the project area) has been recording year-round water temperature and streamflow since October of 1999.  By restoring the function of the floodplain, it is expected that summer water temperatures will decrease and flood flows will be lessened at the Notson station.  Two stream condition monitoring reaches one mile downstream of the project area at Chase Bridge and 14 miles downstream, just above the mouth of Red Clover, will provide data on the effects of the project on Red Clover Creek. Two other locations on Indian Creek, above and below the mouth of Red Clover, may also provide data on the effects of the project on Indian Creek.  Monthly precipitation data from DWR’s snow survey station in Portola and annual precipitation totals from the DWR gage in Red Clover Valley, in addition to daily precipitation data from Jim Wilcox in Genesee Valley, will be used to monitor storm flow attenuation pre- and post-project. Other existing data includes Pacific Gas and Electric’s ten-year study on the demonstration project constructed in 1985 at the top of the proposed project area (Red Clover Creek Erosion Control Demonstration Project 1985-1995 Ten-Year Research Summary, 1995).  Previous monitoring and existing data was collected on the following parameters: 18 channel cross-sections; groundwater elevation; vegetative cover, diversity, and community trends; fish populations; wildlife species diversity and density; water quality; photo points; and baseflow augmentation. 

Project Design

This project is a collaborative effort between the PNF, FR-CRM, and the private landowner, George Goodwin.  As with all FR-CRM projects, the design is proposed and refined by a Technical Advisory Committee (TAC) to ensure technical integrity and feasibility, and that the objectives and concerns of all interested parties are met or addressed.  The project encompasses channel/meadow and grazing management components on Red Clover Creek and one of its tributaries, McReynolds Creek.  Project design for both creeks is discussed below.  Project work is projected to begin in late June or early July of 2006, with completion scheduled in November 2006.  If weather prohibits project completion by fall of 2006, it would then be finished the summer of 2007.

Please refer to the following when reading this section:  

- Figure 2A.  Project Description - Watershed Area.

- Figure 2B.  Project Description – Plan View Cross Section Locations

- Figure 2C.  Project Description – Plan View Pond and Plug Design  

- Figure 2D.  Project Description – Plan View Infrastructure Design 

The total (both private and PNF lands) McReynolds Creek portion of the project extends north from the confluence with Red Clover Creek approximately 5,000 linear feet upstream.  The effective floodplain averages 700 feet in width.  Cumulative watershed area is 8 square miles from the confluence of the two creeks north to the ridge separating Thompson and McReynolds valleys from Squaw Valley.  The total Red Clover Creek portion of the project is 11,250 linear feet, with an average effective floodplain width of 672 feet within Red Clover valley.  The cumulative watershed area for the Red Clover Creek project area is 81 square miles (see Figure 2A).  The design addresses two restoration components, restoring channel/floodplain connection and grazing management: 

1.) The extensive gully networks on Red Clover and McReynolds Creeks have resulted in lower water tables in the valley meadow, with concurrent ecosystem adjustments such as encroaching sage, loss of meadow productivity, diminished summer flows, and severe bank erosion.  Remnants of the original meadow vegetative community now only occur near springs, hill slope sub-flow zones, and in gully bottoms.  The objective here is to return streamflow to the original meadow/channel elevations.  This will be achieved by using the pond and plug technique within the extensive gully networks.  McReynolds Creek will be restored from its confluence with Red Clover north to its confluence with Thompson Creek.  Red Clover Creek will be restored from the bottom of the 1985 demonstration project area near a historic quarry, downstream approximately 2.3 miles to the boundary between private and PNF lands (see Figure 1b). The pond and plug technique will re-water the meadow by eliminating the gully network.  The project design contains 59 ponded water areas (either excavated or abandoned gully segments) and 66 plugs on the main or finger gullies.  Of this total, only two ponded water areas and two plugs will be constructed on National Forest system lands along the McReynolds Creek reach.  The plug elevations will be the same or slightly higher than other meadow elevations, so flood flows will sheet overland at low velocities (<1 ft/second), with only a few inches in depth.  Normal discharges will flow into existing remnant channels.  The key attribute to both Red Clover and McReynolds Creeks is the presence of multiple channels.  McReynolds Creek has three (3) nearly continuous channels, while Red Clover Creek has up to five (5) channels that will be active depending on stage. While one dominant or base channel is displayed in the design cross-sections and plan view, this channel surcharges progressively into other channels long before bankfull stage is reached.  As a consequence, “design” channel dimensions and capacity (Q) are considerably less than what would be expected statistically.  This is also an indication these reaches evolved under a very low sediment supply prior to channel downcutting. Project design will accommodate the design streamflow and sediment contributions of these basins.  The base remnant channel for McReynolds Creek averages eight feet wide and one foot deep, and 46 feet wide and two feet deep on Red Clover Creek.  Remnant channel area is consistent through the project area on both channel reaches.  A channel area of 7 square feet for McReynolds gives an initial discharge value of approximately 25 cubic feet per second (cfs).  Red Clover Creek channel area is 50 square feet above the confluence with McReynolds Creek, equating to a channel capacity of approximately 101 cfs.  At the downstream end of the project the channel cross-sectional area increase to 56 square feet with a discharge of 133 cfs.  The overall valley gradient is 0.2%, with an average channel gradient of 0.16%.  Several long reaches of the channel/valley have a flat gradient.  Total remnant channel length is 4.2 miles, in comparison to the 3.3 miles of existing gullied channel.  All the ponds will be watered via ground water sources, with surface water flowing through only four ponds on the remnant channel of McReynolds Creek (one on National Forest system lands), and six ponds (all on private) on Red Clover Creek.  Two plugs, both on private land, will incorporate rock into the surface of the plug: one at a valley constriction (cross section #30); and the second is a valley grade structure at the downstream (west) end of the project (cross section #36; see Figure 2B).  Figure 2C indicates the locations of plugs, ponds, and grade controls, as well as the new channel alignment, which utilizes existing remnant channels. 

The extensive network of gullies along McReynolds and Red Clover Creeks will require approximately 22,000 cubic yards and 208,000 cubic yards, respectively, of gully plug material excavated from the ponds.  Any existing meadow sod and willow in the gully bottoms will be transplanted to completed plugs, pond margins, and to areas of remnant channel that are currently un-vegetated. Topsoil from the borrow ponds will be salvaged, stockpiled and spread on top of completed plugs.  Plugs will be re-vegetated with locally collected native grass and forb seeds.   

2.) Restoring meadow productivity includes more intensive management of livestock grazing.  This will be accomplished by re-aligning existing fences and constructing approximately 24,000 feet of new fence on private land to establish riparian and upland pastures.  The fencing is in conjunction with two spring developments for off-channel water supply on private land, reducing impacts to sensitive riparian areas (see Figure 2D).   In addition, the boundary/allotment fence on National Forest system lands at the west end of the project area is proposed for re-alignment outside of the active floodplain.  This fence line is currently in the remnant channel, which will be the active channel if the project is implemented.   Two to three years of grazing deferment within approximately 400 acres of the recovering riparian area on private land will allow for sustainable recovery of those areas now dominated by sage.  Coordination with the landowner, USFS, and the NRCS will be done prior to project completion to develop a prescribed grazing management plan for the entire project area.  The landowner currently is an active permittee on three USFS administered range allotments within the watershed.  

PURPOSE AND NEED

The primary purpose of the Red Clover/McReynolds Creek Restoration Project is to restore the natural ecosystem function of the channel floodplain system.  The East Branch North Fork Feather River Erosion Inventory Report lists Red Clover Creek as the third highest sediment-producing subwatershed with a total yield of 127,400 tons of sediment per year (USDA-Soil Conservation Service, 1989).  The Plumas County Flood Control and Water Conservation District’s Feather River Watershed Management Strategy lists Red Clover subwatershed as a priority area for restoration due to the high export of sediment.  This action is consistent with the direction for riparian management described in the Herger Feinstein Quincy Library Group Forest Recovery Act (HFQLGFRA), which provides “a program of riparian management, including designated riparian protection zones and riparian restoration.”  In addition, it addresses the direction in the Final Environmental Impact Statement for the HFQLGFRA, that riparian areas would be managed to sustain “healthy aquatic and riparian ecosystems protected from the impacts of land use activities, but able to adjust to impacts caused by natural-occurring disturbance processes such as wildfire, flood and drought.  Streams and their riparian areas would be restored to their proper functioning condition.”

Various projects within the Red Clover Creek watershed have been constructed in the past.  Civilian Conservation Corps in the early 1930’s constructed numerous structures to slow accelerated gully erosion within meadows.  Some of this work was successful in slowing or halting gully erosion.  From 1960 to the present, other structures have been constructed and maintained.  Many of these structures have failed over the years from lack of maintenance, or have required periodic, expensive maintenance.

In 2003, the FR-CRM group at the request of the Forest Service and the adjacent private landowner, George Goodwin, developed the Red Clover/McReynolds Creek Restoration Project.  It was recognized through numerous surveys of stream condition in the Red Clover Creek watershed that the streams and meadows within the watershed were in immediate need of improvement.   By the early 1900’s, the channel had already eroded below its natural grade, resulting in a lower water table that diminished riparian habitat and productivity, as “dry land” species invaded the meadow.  Aquatic habitat is poor in Red Clover Creek because of the degraded conditions, high sediment loads and high summer water temperatures.  There is a need to significantly arrest further degradation of the stream and meadow system, which will continue without intervention.  It is hypothesized that low flow and peak flow conditions, fishery habitat, meadow productivity, vegetative cover and water quality can be improved through improved forest and range practices, and watershed channel/meadow restoration techniques that restore the functionality of the system.  

CalFed funded this project in 2004 to meet the following objectives:  increase summer base flows for priority species and beneficial uses; improve water quality (temperature and sediment); decrease magnitude of floods; waterfowl and wetland enhancement; monitor and quantify benefits; and educate public and provide technology transfer.  CalFed is a state-federal partnership formed to solve water quantity/quality issues in California’s Bay-Delta area.  This is the second project of this type to be funded by CalFed in the upper Feather River watershed.  The first project was the Last Chance Creek Watershed Restoration completed 2004.  Implementation and monitoring of this project will help further the understanding of whether or not restoring the functionality of floodplain systems in pervasively degraded upper watersheds is a viable solution to flood control and water supply problems in California.  CalFed’s, and the FR-CRM’s goals meet the goals of the PNF LRMP, as amended by the HFQLGFRA, and the Sierra Nevada Forest Plan Amendment (SNFPA).   
DECISION TO BE MADE

Whether to implement the Proposed Action as described above, or the No Action Alternative.  The decision maker also has the discretion to implement any other alternatives that may be developed during analysis.  This Environmental Assessment is tiered to the Plumas National Forest Land and Resource Management Plan, the Herger-Feinstein Quincy Library Group Forest Recovery Act Environmental Impact Statement (HFQLGFRA EIS), and the Sierra Nevada Forest Plan Amendment (SNFPA) EIS, and the Proposed Action is completely consistent with the Plumas National Forest Land and Resource Management Plan, as amended by the HFQLG Record of Decision (ROD), and the SNFPA ROD.  Thus, this decision will not require any amendment of the Forest Plan.

Public Involvement 

Prior to development of this Proposed Action, and subsequent to receipt of funding from CalFed for a 3.3 mile long project on Red Clover and McReynolds Creeks, of which this project is a part, the FR-CRM advertised and hosted two public Technical Advisory Committee meetings to present the restoration conceptual design and solicit public input for knowledge of the area and expectations for restoration.  Nine people attended and no issues were identified.  

COMPARISON OF Alternatives

Alternative 1:  The Proposed Action 

As described in detail above, the Proposed Action encompasses the full CalFed-funded project including 3.0 miles of Red Clover and McReynolds Creeks on private land (715 acres) adjacent to, and upstream, of the PNF boundary, with a small portion, 0.3 miles on PNF (60 acres).  Environmental surveys and design development were completed during the summer and fall of 2005.  The project is scheduled for construction from July through November 2006 in order to meet LRMP, HFQLGFRA, and SNFPA objectives through our partnership with the FR-CRM and CalFed.  The Proposed Action meets the Purpose and Need of the project as stated in the above Purpose and Need section of this document.  See summary in Table 1.

Alternative 2: No Action

Under this alternative, no new actions would take place in this area at this time.  The Purpose and Need of the project would not be met.  Management in the area would continue at its current level.  See summary in Table 1.

Comparison Summary

As summarized in Table 1, the Proposed Action would meet the Purpose and Need, and the No Action alternative would not.  As described below, and in the hydrology report for this environmental assessment, it may take 500 years for the gullied channel to stabilize if no action is taken.  The Action Alternative would restore the hydrology of the meadow system, and restore those ecosystem elements that have declined due to the drying effect on the meadow of the gullied channel.  Current conditions, which would remain under the No Action Alternative, would continue to encourage sagebrush encroachment, soil erosion, and a further declining trend in meadow productivity.  

Table 1.  Comparison of Alternatives in meeting Purpose and Need.

	Purpose and Need
	Proposed Action
	No Action

	Restore ecological function
	Yes- reconnecting channel to floodplain
	No- gully system stays in place

	Reduce sediment yield
	Yes- reduce sediment from gully walls
	No- Gully walls contribute sediment at current rate

	Restore streams and riparian areas to proper functioning condition
	Yes- restoring functional condition of channel and floodplain
	No- gully channel not obliterated; floodplain not functioning

	Increase summer base flows
	Yes- restore groundwater recharge function of floodplain to supply base flows for priority species and beneficial uses
	No- gully channel continues to de-water floodplain early in the summer season; no late summer flows available for priority species and beneficial uses

	Improve water quality
	Yes- by improving riparian vegetation that filters run-off & eliminates sediment from gully walls and reduces water temperatures
	No- riparian vegetation remains degraded, gully walls continue eroding, water temperatures increase



	Decrease flood magnitude
	Yes- floodplain function allows infiltration of flood waters in 775 acres
	No- floodwaters continue rapid transport through gully with only ?? acres of available floodplain

	Wetland enhancement
	Yes- channel elevation raised onto floodplain enhances surface water retention; enhances waterfowl habitat
	No- gully channel continues to de-water floodplain with no enhancement of wetland or waterfowl habitat

	Monitor and quantify benefits, educate public, and provide technology transfer
	Yes- post-project monitoring in comparison to pre-project data will quantify benefits and be used to educate public and provide transfer of successful restoration technology
	No- pre-project conditions would continue with no opportunity for continued monitoring, education, or technology transfer


Environmental Effects of the Alternatives

Effects Relative to Significant Issues

No significant issues originated during the analysis of effects.

Consequences Relative to Significance Elements of NEPA

In 1978 the Council of Environmental Quality promulgated regulations for implementing the National Environmental Policy Act (NEPA).  The regulations (40 CFR Parts 1500-1508) include a definition of “significantly “ as used in NEPA.  The eleven elements of this definition are critical to reducing paperwork through use of a Finding Of No Significant Impact (FONSI) when an action will not have a significant effect on the human environment and is therefore exempt from requirements to prepare an environmental impact statement. 

Context

The Red Clover Creek watershed is approximately 78,000 acres.  The context of this site-specific proposal is limited to the general locale of 775 acres (715 private lands/60 acres PNF lands) in the Red Clover/McReynolds Creek Watershed Restoration Project area (.01% of watershed).  Within the PNF project area, approximately 2 acres would actually be treated, and approximately 60 acres would be affected by direct hydrologic change.  The following analysis of effects, including cumulative effects, may include the surrounding watershed and species “habitat areas”, as is relevant for each resource.  Programmatic effects at the Forest level are tiered to analysis in the Plumas LRMP as amended by the HFQLGFRA and the SNFPA.  
Significance Element (1): Beneficial and adverse impacts 

The primary beneficial effect of the Action Alternative would be to manage and move the landscape toward a desired condition as defined by the Riparian Management Objectives for Riparian Habitat Conservation Areas (see HFQLGFRA EIS).  Neither this, nor any of the following beneficial or adverse impacts, would occur under the No Action Alternative.

Within the project area, specific potential beneficial effects of the Proposed Action include: improved stream channel and meadow condition; reduced soil erosion from areas of un-vegetated meadow surface and gullied stream banks; improved water quality and aquatic habitat; improved habitat for riparian-dependent species; improved hydrologic cycles through decreased flood flows and extended or increased late season channel base flows; improved riparian vegetation vigor and soil porosity; improved meadow productivity; improved grazing productivity; and limiting sage encroachment.  In similar projects, vegetative response has been rapid, within one year of project completion.  Other beneficial effects may be longer term, and may take 3-10 years to come to full fruition. 

Potential adverse effects include:  a short-term increase in sedimentation during construction activities; a short- and medium-term decrease in visual aesthetic values during construction, and until disturbed areas re-vegetate; a long term change in the visual characteristic of the meadow due to the ponds; a short-term reduction in benefits gained to the private sector through deferment of livestock grazing (although the majority of the grazing allotment areas are outside of the project area); and a short-term increase in susceptibility to noxious weed infestation.     

A Candidate species for federal listing in the area is mountain yellow-legged frogs (Rana muscosa). One federally listed threatened species that occurs in the area is bald eagles (Haliaeetus leucocephalus).  Region Five Forest Service sensitive species in the area (or with potential habitat in the area) are:  foothill yellow-legged frogs (Rana boylei), northwestern pond turtle (Clemmys marmorata marmorata), greater sandhill crane (Grus canadensis tabida), great gray owl (Strix nebulosa), willow flycatcher (Empidonax trailii brewsteri), pallid bat (Antrozous pallidus), Townsend’s big-eared bat (Corynorhinus townsendii), and western red bat (Lasiurus blossevillii).  Plumas National Forest Management Indicator Species in the area (or with habitat in the area) include:  deer, Canada goose, golden eagle, prairie falcon, trout, and willow/alder communities.  Effects on riparian dependent species (such as beaver), and the above mentioned species, generally are adverse in the short-term due to disturbance of habitat during construction, and beneficial in the long-term due to improvement in habitat from increased surface water and riparian vegetative vigor, which can provide food and cover for prey.  The ponds and additional water would provide insects for bats, frogs and willow flycatchers, habitat for greater sandhill cranes, geese, and other waterfowl, and potential new foraging habitat for bald eagle (which are seen infrequently and do not have suitable habitat in the area).  Short-term impacts to frogs and turtles would include the unlikely possibility that an undetected individual could be crushed during construction.  (Unlikely because none have been detected despite numerous recent protocol surveys.  To further ensure no impact to any individuals, the area would be surveyed again prior to construction in 2006.)  For the three sensitive bat species, there may be a short-term decrease in prey species.  The project is expected to have minimal short-term impacts to foraging, roosting, and commuting bat habitat, and a long-term increase in habitat and prey species.   

While there are no alders in the area, there are approximately 5 acres of willow community within the entire project area (both private and National Forest system lands) that will be directly impacted by project construction.  Plants will be transplanted and watered, and a high rate (greater than 70-80%) of survival is expected (from previous experience), however, most large stems would die back.  Willow stands would be expanded by the project in the long term due to improved hydrology, and there will be no net loss of this type of habitat. 

Management Indicator Species (MIS) are analyzed primarily for effects to their habitat.  The Proposed Action would provide long-term benefits to MIS, and their habitats, and would result in no net loss of MIS habitat.  Coldwater fishery habitat (i.e. trout) would be improved in the long term through the elimination of the gully, which provides little pool habitat or cover, and an improvement of bank vegetation that can be used for cover.  The habitat would be impacted in the short term before the remnant channels develop good pools.   Habitat for Canada geese would be improved with the addition of ponds.  Habitat for golden eagle and prairie falcon would improve by improving prey habitat in the riparian areas.  Most willow habitat in the project area that would provide thermal and fawning cover for deer consists of relic stands on the meadow surface.  These stands would not be significantly impacted during construction, but would expand in the long term from improved moisture regime.  Cumulative impacts to MIS are discussed under Significance Element 9, and in the MIS report (which can be requested from the Beckwourth District office). 

The long term change of the stream channel from long riffle/run habitat without cover in the gully to riffle and pools in the remnant channel with increased riparian vegetation is expected to benefit both frogs and trout.  However, trout are known to prey on tadpoles.  The interactions of these species are difficult to predict, however, they are known to co-exist in other areas (example: Middle Fork Feather River).  Variations of depth in the channel, and the ponds connected to the channel may provide some habitat partitioning.  The ponds may provide habitat for the larger trout, as well as improved habitat for pond turtles and mountain yellow-legged frogs.  Smaller fish and tadpoles are more likely to occupy shallower areas.  Foothill yellow-legged frogs would also be expected to occupy the shallower riffle areas.

A protocol survey for willow flycatchers (also a R5 FS Sensitive species) was completed throughout the entire project area in 2005.  A single male was detected within the Red Clover Creek Erosion Control Demonstration Project area upstream from the proposed project area, approximately one-quarter mile from any construction activities on private land and over one mile from construction activities on PNF lands. An additional sighting was made further downstream on Red Clover Creek approximately one mile east outside of the PNF project area.  Positive identification could not be made, and additional visits to the area were unsuccessful in detecting this bird again. A short-term impact to this species would be potential disturbance to any undetected nest sites during construction.  However, to ensure that no willow flycatchers would be impacted by the project, a survey would be repeated prior to any construction activities in 2006.  (Detected presence would preclude construction in that area until after September.)  Long-term impacts to this species would be an improvement of cowbird habitat (through improved grazing productivity).  The presence of cowbirds degrade willow flycatcher habitat, because they are willow flycatcher nest parasites.

There are two sensitive plants (Astragalus lentiformis, Ivesia sericoleuca) and one special interest plant species (Trifolium lemmonii) within the private land portion of the project area.  All plant populations occur on elevated slopes above the floodplain.  This landscape position precludes significant changes in groundwater levels for these plants.  The populations will be flagged and avoided during construction.  A short-term benefit to all of these plants is expected due to three years of rest from grazing, and there is a potential for extending the vernal moisture period, and reduce surface erosion to provide a long-term benefit.  The increased risk of noxious weed infestation is also a potential adverse effect on sensitive plants.  The effects of this project on sensitive plants would be monitored as described in Appendix A.  

On Red Clover Creek along the west end of the project, the area is situated within a Riparian Habitat Conservation Area (RCHA), which extends 300 feet beyond each side of the active channel, and on McReynolds Creek, along the northeast end of the project, the RHCA extends 150 feet on each side of the channel.  The Proposed Action is expected to improve the riparian and aquatic environment within the project area.  

Under the No Action Alternative, the natural ecological function of the floodplain would not be restored.  The gullied channel would continue to de-water the floodplain and degrade riparian vegetation and habitat.  Gully walls would continue to erode at current rates.  There would be no opportunity for long-term improvement of habitat for any species (federally listed, FS Sensitive, or MIS).  Short-term direct effects due to disturbance of habitat during construction would not occur.  Benefits to sensitive and special interest plant species through grazing deferment and extension of the vernal moisture would be lost.  There would be a lower risk of noxious weed infestation, however, existing road and recreation use vectors would remain the same.  Grazing productivity would not be increased, and improvements of grazing management within the riparian area would not occur.   

Significance Element (2): Public health and safety

Both alternatives fully comply with the Occupational Safety and Health Act.  Proposed Action activities, which include channel and meadow work, re-vegetation, and fencing, are designed to protect public health and safety.  Experience with similar past projects have had no adverse effects on public health and safety.  Neither alternative would have an effect on health and safety associated with downstream beneficial uses.  

Significance Element (3): Unique characteristics of the geographic area such as proximity to historic or cultural resources, park lands, prime farmlands, wetlands, wild and scenic rivers, or ecologically critical areas: 

Heritage resources have been identified at the project site.  Standard resource protection measures would be implemented for all heritage resources located within the project boundary (See Appendix B).  The application of these protection measures would result in the project having “no effect” on heritage resources.

There are no parklands in or near the project area.

The area is not used as prime “farmland”, but is used for grazing cattle.  By improving meadow productivity, the project is expected to enhance the area’s value for cattle grazing. 

Approximately 345 acres of wetland vegetation will be restored within the entire project area.  These acres are currently not wetland, due to the meadow de-watering effect of the gully.  

Portions of the project area are within a Riparian Habitat Conservation Area, as defined by the HFQLGFRA.  This EA tiers to the HFQLGFRA EIS, where the Riparian Management Objectives (RMO’s) are outlined.  If implemented, the Proposed Action would meet the RMO’s.

Under the No Action Alternative, there would be “no effect” on heritage resources. Improvements to meadow productivity and restoration of wetland vegetation would not occur, and opportunities to meet RMO’s would be forgone.   

Significance Element (4): The degree to which effects on the quality of the human environment are likely to be highly controversial.

The size, nature, and effects of proposed stream channel and meadow improvement work have been analyzed by professional experts in both the HFQLGFRA EIS and the Plumas LRMP, and are not expected to be highly controversial.  Forest Service resource specialists and the FR-CRM group, which includes 21 federal, state and local agencies and private corporations and individuals, did not identify any project effects that would be of a highly controversial nature.

Significance Element (5): The degree to which possible effects on the human environment are highly uncertain or involve unique or unknown risks.

The possible effects of either alternative are neither highly uncertain nor would they present unique or unknown risks.  The primary restoration technique employed under the Proposed Action is the “pond and plug” technique, which has been successfully implemented in thirteen locations in the Feather River watershed over the past ten years.  Since 1995, pond and plug projects have weathered both major precipitation events (1997 and 2005) and drought (2000 and 2001).  With the exception of parts of the Big Flat and Willow Creek projects (which were the first such projects, with design flaws that have not been repeated), these projects are performing as designed and functioning as predicted.  Other restoration techniques such as re-vegetation, woody debris placement, headcut treatments, and additional fencing have been implemented on the Plumas National Forest for the past 70 years. The associated effects of these activities can be reasonably estimated, and are detailed in this document.  

Significance Element (6): The degree to which the action may establish a precedent for future actions with significant effects or represents a decision in principle about a future consideration.

The Action Alternative would not set a precedent for future actions.  Any future actions would be analyzed separately, utilizing all relevant scientific and site-specific information available at that time, in compliance with NEPA.

Significance Element (7): Whether the action is related to other actions with individually insignificant but cumulatively significant impacts. 

Past Actions:  As described in the Red Clover Watershed Assessment for this project (located in the Project File at the Beckwourth Ranger District office, and incorporated here by reference), resources within the project area have long been utilized.  Archeological investigation within the watershed shows intensive prehistoric seasonal presence in the Red Clover Valley.  Euro-American use in the area began in the late-1800’s.  Prehistoric and historic activities in the Red Clover area have included plant gathering for food and basketry materials, horticulture and seasonal burning, hay production, dairies, cattle ranches, and sheep drive, extensive railroad and tractor logging and hunting and fishing.  Cattle grazing continues in the area to this day, at ever-decreasing levels.  The combination of these historic intensive uses resulted in substantial surface erosion in the meadows and stream system degradation.  Since that time, in terms of watershed health, most of the project area has been in a declining trend (Cawley 1990) with well-incised, eroding channels and little active floodplain.    

Attempts at reversing the declining trend have been in progress since the 1970‘s within the Red Clover Creek watershed.  Within the project area, a large erosion control demonstration project was done on private land by the FR-CRM in 1985 with the construction of four loose rock check dams which created ponds that reduced water velocities, trapped sediment, stabilized streambanks, induced groundwater infiltration, and raised the near-surface water table enhancing growth of the riparian vegetation.  Twenty years later, the success of that project can be seen through increased bird populations, enlarged areas of wet meadow habitat, and decreased water temperatures within the demonstration project area.  In the last thirty to forty years, there have also been numerous check dams and headcut controls constructed along tributary streams using loose rock, brush, and logs (Bagley Creek, Poco Creek and Thompson Creek).  Successful check dams are hard to find because they are buried.  Unsuccessful check dams can be found where the down-cutting channel has migrated around them.  Livestock exclusion fencing was built in 1985 around the demonstration project along the main stem of Red Clover Creek controlling cattle and vehicle access during the recovery process and aiding in livestock management after recovery. Because of the nature of stream channels and watersheds, it is assumed that impacts of the proposed project in conjunction with other past and future restoration efforts will result in cumulative benefits, restoring the area from a non-functioning condition to a proper functioning meadow floodplain.   

While there has been no timber harvesting within the project area boundary because there are no trees in this meadow/riparian vegetative community, timber harvesting has occurred throughout the 20th century in the watershed (as evidenced by Forest Service records and aerial photos since the 1940’s).  Within the last ten years, there have been nineteen green and/or salvage timber sales that have been harvested with five additional sales on line.  Many of the salvage sales have overlain prior green sales in order to remove insect-killed timber.  Timber harvest has occurred over 4,560 acres, 7% of the total 66,200 forested acres in the watershed.  And, while fires are not a “past action,” there has been one major fire in the watershed, Horton (2000), totaling nearly 4500 acres.  Time and vegetation have returned these areas to their pre-fire hydrologic condition.   Stands that have not been thinned, historic timber harvest, fire suppression, and insect mortality have changed upland vegetation from an open forest stand with perennial grasses and shrubs to thickets of small trees.   

Roads that exist today were constructed earlier in the 1900’s, and have since had few modifications.  Roads were usually located in, or adjacent to the meadow systems, and often captured channel flow, creating an incised, straightened channel, which has contributed to degradation that this project seeks to address. 

Current and Foreseeable Actions:  A few projects within the Red Clover watershed, but outside the proposed project area include the Red Clover DFPZ Project located to the northwest, and the Red Clover Group Selection Project located to the north of the project area.  Both projects have been logged, and are currently being burned.  The DFPZ project utilized a combination of mechanical harvest, hand thinning, piling, and under burning to open stands and reduce surface ladder fuels to create a zone safe from stand replacing wildfire, while the Group Selection Project utilized conventional and mechanical harvest methods to remove timber within 1630 acres.  Additional site treatments included: thinning of non-commercial stands, grappling or hand piling and burning, and sub-soiling of landings.  Projects such as these are generally beneficial, however the removal of vegetation, burning, construction and use of roads, as well as other access trails may cause increased surface runoff, which may increase erosion within and offsite of the project.  Implementation of Riparian Standards and Guidelines and Best Management Practices on these projects mitigated and minimized the erosion potential resulting from these projects, and did not have a measurable, detrimental effect to the health of the watershed.  Future pond and plug restoration work is planned below the Red Clover/McReynolds Creek Restoration Project Area in the near future, treating 3 miles downstream of the proposed project.  Effects of this foreseeable proposed restoration effort would be similar to those disclosed for this project.  Long-term benefits to the overall health of the watershed would be expected as restoration efforts are expanded.  Grazing is expected to continue on private lands and active National Forest allotments at current levels after project-related rest.  

Cumulative Effects: The Proposed Action would have no direct or indirect effect on heritage resources, recreation, or fuel loading; therefore, there would be no cumulative effect to these resources.  

There is a risk of noxious weed infestation as a result of project-related ground disturbance, and this effect could be cumulative (i.e. resulting in further weed dispersal throughout the watershed from the project area).  However, the Proposed Action includes standard noxious weed management procedures, as detailed in Appendix B.  According to the HFQLGFRA EIS (Table 2.4, pp. 2-9), use of these procedures during site-specific planning and implementation effectively prevents management activities from introducing or spreading noxious or invasive exotic weeds.  The No Action Alternative has a lower risk of cumulative infestation, however, existing road and recreation use vectors would remain the same.

Grazing would be affected in the short term on the private land portion of the project during the two to three-year rest period after project construction.  The portion of Thompson Valley allotment within the project boundary is a small percentage of the overall allotment, and has received light use in the past few years.  Grazing management in the Thompson Valley allotment would continue to be guided under the existing utilization standards.  Overall meadow and forage production is expected to increase, providing more forage for livestock.  Cumulative effects of the Action Alternative to the range program are beneficial – i.e. an expected increase in forage in the project area.  Neither alternative is related to other actions that would result in other cumulative effects to the range program.  See the Project File at the Beckwourth District office for the full range report on this project. 

As stated in Significance Element 9, and in the Wildlife Biological Assessment/Biological Evaluation (BA/BE) for this project (see Project file at the Beckwourth District office), the Proposed Action is not expected to result in any adverse direct, indirect, or cumulative effects to any federally listed Threatened or Endangered Species (valley elderberry long-horned beetle, Calif. red-legged frog, mountain yellow-legged frog (candidate species), Central Valley fall/late fall-run Chinook salmon, and bald eagle).  Nor is it expected to have any effect on the following Forest Service Region Five Sensitive Species: hardhead minnow, foothill yellow-legged frog, northern leopard frog, northwestern pond turtle, peregrine falcon, northern goshawk, Calif. Spotted owl, Swainson’s hawk, great gray owl, American marten, Pacific fisher, Sierra Nevada red fox, or Calif. wolverine.  However, the determination in the BA/BE for the following Forest Service Region Five Sensitive species is that the proposed action “may affect, but is not likely to result in a trend toward federal listing or loss of viability” of: greater sandhill crane, willow flycatcher, western red bat, pallid bat, and Townsend’s big-eared bat.  The No Action Alternative would not have any direct, indirect, or cumulative effect on any threatened, endangered, candidate, or sensitive wildlife species.  

Cumulative effects within the project area to the greater sandhill crane would be due to improved human hunting and fishing opportunities beyond current levels.  Increased surface water from ponds and wet meadow habitat is expected to increase waterfowl use; improved forage may increase deer use; and improved channel conditions could increase trout populations, all resulting in an increase of hunting and fishing days and its resulting disturbance to sandhill cranes.  

Cumulative impacts to the willow flycatcher are livestock related.  Unauthorized grazing below current utilization standards could result in lack of cover for prey species.  The Proposed Action is expected to reduce this cumulative impact by improving meadow productivity, thus making it easier for permittees to meet utilization standards (i.e. leaving prey habitat intact).  The primary grazing impact to willow flycatcher involves the brown-headed cowbird, which is a brood parasite that is associated with willow flycatcher population decline in areas grazed by cattle.  Grazing would continue within the project area whether or not this project is implemented.  

There are three Region Five Forest Service Sensitive bat species occurring in, and directly adjacent to, the project area.  Project-related cumulative impacts to these species would be a short-term reduction in prey species, with long-term beneficial impacts due to increased foraging areas created by the ponds.       

Cumulative Impacts to Management Indicator Species (deer, Canada goose, golden eagle, prairie falcon, trout, and willow/alder communities) and habitat associations that are not project-related include: competition or habitat alteration from historic over-grazing, habitat alteration and fracturing from logging, roads, recreational facilities and use, and high-intensity fires.  The Beckwourth Ranger District projects such as the Red Clover DFPZ have reduced these cumulative impacts.  The project would cause a short-term construction disturbance to habitat for these species, which would be minimal because of the scale and duration of the disturbance.  Long-term effects of the project would have cumulatively beneficial effects due to the expansion of higher quality habitat than currently exists in the project area and environs.  Specifically, cumulative impacts in the project area to deer include the loss of willow browse due to the gully that reduced willow habitat, and which would remain under the No Action Alternative.  However, deer use in the meadows currently is light, and project-related cumulative impacts would be beneficial in the long run due to expanded willow stands.  Canada geese are not currently in the area, but could be cumulatively benefited by expanding habitat into the project area.  Previous projects have shown waterfowl to be attracted to the ponds.  Cumulative impacts to golden eagles and prairie falcon are forage related.  The project is expected to increase habitat for small mammals and passerine birds that are prey species.  

Existing cumulative impacts to trout are related to the poor habitat from gullied channels (i.e. excessive riffles, and lack of pools and cover) and check dam treatments that are fish barriers.  The project would improve trout habitat by restoring the natural meadow-elevation channel with all the habitat characteristics that are associated with narrow, deep meadow channels (i.e. pools in meander bends, riffles between bends, and riparian vegetation that provides cover and bank stability). 

Cumulative impacts to the willow community include a higher rate of use by browsers due to their limited occurrence in the gully.  Improved water table elevation expected from the Proposed Action would allow an expansion of the willow community, and thus a beneficial cumulative impact.  

As discussed in Significance Element 9, and in the Sensitive Plant Biological Evaluation (BE) for this project (see Project file at the Beckwourth District office), the Proposed Action is not expected to result in any adverse direct, indirect, or cumulative effects to any federally listed Threatened or Endangered Species, or Region Five Forest Service Sensitive plant species.  Three sensitive and/or species of special interest were found within the project area (Astragalus lentiformis, Ivesia sericoleuca, Trifolium lemmonii); however, all populations would be flagged and avoided during construction.  Cumulative impacts to these sensitive plant species across the Plumas National Forest include timber harvest, fire suppression, prescribed fire, slash pile burning, road construction, changes in hydrologic conditions, grazing, roads and ditches, off-highway vehicles, and noxious weed infestation.  All populations of plant species of concern are outside of the affected area where hydrological changes are expected to occur.  The No Action Alternative would not cause any changes in non-project related cumulative effects, nor would it initiate any project-related cumulative effects.  
A Watershed Assessment was completed for the Red Clover/McReynolds Creek Watershed Restoration Project, which focuses on the watershed of the project area.  The watershed analysis for this project, incorporated here by reference (available at the Beckwourth District office), discusses past, present and future actions and provides a measure of the impacts associated with land management activities, utilizing “Equivalent Roaded Area” (ERA) values.  ERA values are expressed as a percent of the "threshold of concern".  If the watershed is above the threshold of concern, a more detailed analysis of the activities planned within the watershed becomes necessary. 

Existing ERA values were also analyzed in the Red Clover Cumulative Watershed Effects Assessment (CWE) as part of the Red Clover DFPZ and Group Selection Environmental Assessments, and can be found in the Red Clover DFPZ Project File at the Beckwourth District office.  Most sub-watersheds within Red Clover/McReynolds Creek Watershed Restoration Project Area are well below threshold with the exception of Coldwater (downstream of the proposed project area), Dixie Bridge (upstream of the proposed project area), and Dixie (enters at the upstream end of the proposed project area) sub-watersheds.  

The Proposed Action would not have a direct effect on the ERA calculation. It is expected that the proposed project would result in some short-term increase in sediment from land disturbances associated with temporary access roads, staging areas and pond and plug construction.  However, most, if not all, of the sediment generated from these disturbed areas is not expected to leave the project area. Vegetative reestablishment via transplants and seeding would hasten project recovery and there would be no adverse cumulative effect.  The Proposed Action may cause a short-term increase in sediment generated from the remnant channels, but the effect would not be cumulative, as it would be minor compared to what is currently generated from the gully walls.

By returning flows to the meadow surface the proposed action is expected to result in cumulative improvements to Riparian Habitat Conservation Area (RHCA) conditions, water quality, and fishery habitat.  And, although this alternative is also expected to cause a minor short-term elevation of sediment transported downstream, most (if not all) of the sediment generated from disturbed areas is expected to be captured within the ponds and grade control structures in the project area.  (These sources of sediment are plug construction and water flowing in remnant channels that have not seen water for several years.)  Also, this effect is not expected to be cumulative because it would be accompanied by an attendant capture of upper watershed sediments that were previously flushed through the gully system.  Expected improvements are due to the obliteration of existing gullies, addition of gradient controls to stabilize channel incision, and improved vegetative vigor to maintain long-term stability.  These improvements would result in: the elimination of increased and concentrated flow within the gully; an elevated water table throughout the year; decrease in flood flows; and increased base flows.  The higher water table would be available to the rooting zone of the remnant wetland species in the meadow, and eliminate the invading xeric species.  Ponds would create more surface water area in the RHCA.  Water elevations in the ponds would fluctuate as a reflection of groundwater elevation, however, because of the depth of the ponds, in very dry years they may be the only source of surface water.  

Based on experience and monitoring from previous and similar projects (see www.feather–river-crm.org), it is expected that within the first growing season after construction, plants would begin to colonize bare soil, and that the transplanted vegetation would have a 75-80% survival rate.  Monitoring of previous projects has shown that groundwater recharge of the meadow would begin immediately in those reaches with perennial flow (Red Clover Creek), with full project area re-charge expected after one to three winters.  Changes in riparian and meadow plant communities are expected to progress at a slower rate, taking 1-3 years for a noticeable response; and possibly 3-8 years for vegetation on disturbed soil around the ponds to develop and mature.

Flood flow through the low-gradient, flat meadows is expected to sheet, and possibly concentrate in a few swales.  However, as in naturally functioning systems of this type, flow over the meadow is expected to adjust over time, creating and abandoning channels as sediment is transported and deposited.  It is expected with the vegetation recovery, combined with the action of flowing water and background sediment supply, that the channels would begin a narrowing and deepening process that will lead to well-vegetated undercut banks with frequent riffles and deep pools resulting in an overall low width-to-depth ratio.  The increased physical and vegetative shading would provide for cooler water temperatures and increased cover for aquatic species.  This channel formation process, expected to require 3-5 years would result in a slight increase in downstream sediment, but minor compared to the present condition. 

Returning the main stem of Red Clover Creek as well as its tributaries to their original elevation would regain approximately 400 acres of floodplain and restore roughly 345 acres of wetland vegetation on both private and National Forest system lands.  Sixty acres of that total would occur on National Forest system lands.

The No Action Alternative would result in the Red Clover Creek channel system remaining in its degraded state and continuing to decline.  Improvement in upland ERA values would have little impact on downstream recovery of the dysfunctional channel and meadow systems.  
With no action, over time, upper watershed hill-slope erosion and channel sedimentation would decline as disturbed sites continue to re-vegetate.  However, sedimentation from roads would continue at its present level, which is relatively high given the number of roadways in poor condition and situated in close proximity to streams.  Upper watershed streamside areas would continue to function as unique habitat for wildlife and botanical diversity.  

Within the main stem of Red Clover Creek, the existing gullied channel would continue to widen and erode until a fully functioning floodplain becomes established in the bottom of the entrenched channel.  This could take an estimated 500 years for full recovery, (see Project File -Hydrology and Geomorphology Report).  Active headcuts in Red Clover Creek and its tributaries would continue to move upstream, furthering channel incision, erosion, and meadow de-watering, thus reducing wetland and floodplain area. The (pre-degradation floodplain) meadow would remain a terrace feature dominated by xeric plant species and bare soil.  There would be a further loss of soil at the site and deposition of soil and silt at downstream areas.  

Cumulative effects on soils are discussed in terms of rate of loss, porosity, organic matter and nutrients, and buffering capacity.  The Proposed Action would reduce the rate of soil loss within the project area by nearly 100%, and would reduce the transportation of upland soils out of the project area by 72%.  The No Action Alternative would maintain current soil loss rates.  Porosity is expected to increase on 345 acres with the Proposed Action due to re-invigorated vegetation, and the attendant root structure that loosens soil.  Nineteen acres of plug would be compacted to match natural levels (80-85%).  Soil porosity would remain in current dysfunctional condition under the No Action Alternative, due to the lack of root structure.  Organic matter and nutrients would be affected by the soil displacement required for plug construction.  Stockpiling topsoil, and re-spreading it over the plugs would lessen this effect.  Under the No Action Alternative nutrient levels would stay the same or decline with erosion in some areas, or increase in some areas, depending on site conditions and microclimate.  Soil buffering capacity is expected to return to pre-degradation conditions with the Proposed Action, and remain the same under the No Action Alternative.  (See Project File at the Beckwourth District office for the Cumulative Soils Effects Assessment.)

Significance Element (8): The degree to which the action may adversely affect districts, sites, highways, structures, or objects listed in, or eligible for listing in, the National Register of Historic Places, or may cause loss or destruction of significant scientific, cultural, or historical resources.

Standard resource protection measures (See Appendix B) would be implemented for all heritage resources located within the project boundary.  The project area has been surveyed for cultural resources.  The sites have been GPS’ed and flagged for avoidance.  No Proposed Action activities would occur within these sites.  A spur of an historic railroad grade was identified within the area of potential effects (APE) and was evaluated for NRHP eligibility under Section 106; however, the railroad spur is on private land, outside of the project boundaries on PNF lands.  Under the proposed project, approximately 200 feet of this grade would be removed in order to restore the floodplain of Red Clover Creek.  The Significance of Evaluation report for NRHP eligibility found the Clover Valley Railroad eligible to the National Register; however, the 200 feet of dismantled railroad spur lacked sufficient integrity to convey this significance.  Recommendations were to document the site recording of the spur section located in the APE.  The report was submitted to ACOE and the Sacramento Office of Historic Preservation in November 2005.  The application of these protection measures would result in the project having “no effect” on heritage resources.  The Heritage Resource Report and Section 106 Evaluation of the Clover Valley Railroad and a 200 Feet Segment of Spur Grade Report for this project is in the Project File at the Beckwourth District office.  An additional prehistoric site within the APE on private land was identified during the cultural resource surveys.  This site has also been evaluated for eligibility under Section 106.  Site analysis documented that it did not meet the eligibility criteria for inclusion in the National Register of Historic Places.  This report, Section 106 Evaluation and Excavation Report for CA-PLU-2929/H, was submitted to ACOE and the Sacramento Office of Historic Preservation in January, and is also in the Project File at the Beckwourth District office.  As previously stated, all sites have been flagged and will be avoided resulting in a “no effect” on heritage resources.  

Significance Element (9): The degree to which the action may adversely affect an endangered or threatened species or its habitat that has been determined to be critical under the Endangered Species Act of 1973.

There are no endangered or threatened species that would be affected by the project.  A full discussion of the direct, indirect, and cumulative effects on plant and animal Threatened, Endangered, and Sensitive (TES) species can be found in the Sensitive Plant BE and the Wildlife BA/BE, which are incorporated here by reference, and can be found in full in the planning record for this project located at the Beckwourth District office.  Following are determinations of sensitive species from the BA/BE’s.  

Sensitive Wildlife Species Determinations
In Alternative 1 (Action Alternative) the following impacts are expected:

There is no impact to the following species because they either do not occur in the area, or do not have habitat in the area:  Federally listed Threatened and Endangered species- valley elderberry long-horned beetle, California red-legged frog, bald eagle, chinook salmon; Candidate species for federal listing-mountain yellow-legged frog; Region 5 Forest Service Sensitive species- hardhead minnow, northern leopard frog, northwestern pond turtle, foothill yellow-legged frog, american peregrine falcon, northern goshawk, California spotted owl, great gray owl, Swainson’s hawk, Sierra Nevada red fox, American marten, pacific fisher, and California wolverine.

The Proposed Action “may affect individuals, but is not likely to result in a trend toward federal listing or loss of viability” for the following Region 5 Forest Service Sensitive species- greater sandhill crane, willow flycatcher, pallid bat, Townsend’s big-eared bat, and western red bat.   Again, as discussed under Significance Element 1 (benefits and adverse effects), the adverse effects of the project would generally be short-term, with long-term benefits.  This is true for most of the affected species, except for willow flycatcher, which may be adversely affected in the long term by an increase in cowbirds, (however, willow stand habitat is expected to increase from the project).

In Alternative 2 (No Action Alternative) the following impacts are expected:

The No Action will not affect any federally listed or candidate species, nor any Region 5 Forest Service Sensitive species.

The “may affect” determination needs to be further explained.  Overall, benefits to the “may affect” species and their habitats are expected by the restoration of the natural hydrologic regime, and expansion of productive riparian habitats.  However, the potential adverse effects require a “may affect” determination, even though the potential benefits of the proposed action outweigh the potential adverse effects.

Sensitive Plant Species Determinations

In Alternative 1 (Action Alternative) the following impacts are expected:

No impact to: ​Astraglus lentiformis, and Ivesia sericoleuca, due to presence outside of the area proposed for restoration of hydrologic function.  The “special interest” plant species Trifolium lemmonii also occurs in the project area.  All plant populations would be flagged and avoided during construction.   

In spite of the analysis determining the no effects to these species, it is possible that there may be beneficial effects from the indirect changes in hydrology and grazing management.  Overall the habitats for these species are expected to improve, and with grazing pressure removed for at least the following three years, the chance of recruitment for new seedlings is greatly improved.

In Alternative 2 (No Action Alternative) the following impacts are expected:

No impact to: ​Astraglus lentiformis, Ivesia sericoleuca, and Trifolium lemmonii.  Impacts on these habitats from grazing, recreation use and the effects of down cut streams and meadows with diminished hydrologic function would continue. 
The “special interest” plant species Trifolium lemmonii also occurs in the project area.  All populations would be flagged and avoided during construction.  

Significance Element (10): Whether the action threatens a violation of Federal, State, or local law or requirements imposed for the protection of the environment.

Neither alternative would violate Federal, State, or local laws or requirements imposed for the protection of the environment.  No biological determinations concluded a trend toward federal listing for any species.  The project is consistent with direction in the National Forest Management Act (36 CFR 219.27).  The project is consistent with direction in the Plumas National Forest Land and Resource Management Plan as amended by the HFQLGFRA ROD and the SNFPA ROD.

Approximately 60 acres of floodplain on National Forest system lands would be restored to functionality under the Proposed Action, as part of the total 400 acres of restored floodplain for the entire project area (private and National Forest system lands).   
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Appendix A

Monitoring and Adaptive Management Plan

Red Clover/McReynolds Creek Restoration Project
These monitoring activities apply to the Proposed Action in this Environmental Assessment, which describes the purpose and need for the project, project goals, and issues.  All projects with which the Feather River CRM is involved are subject to long term project effectiveness monitoring, which answers the question of whether or not the project is meeting the stated purpose (in this case restore the ecological function of the channel floodplain system), and whether or not the project requires maintenance work.  This monitoring plan is tied to the purpose and need for the entire project (both private and public), and focuses on selected resources that may be impacted by the Proposed Action.  Resources to be monitored, the question to be answered, and the methodology used are described below.  Responsible parties have agreed to do the monitoring.  In order to ensure that monitoring is completed, the methodologies and parameters to be monitored are kept to a minimal level.  Listed with appropriate resources are also management triggers, which, if reached, will require some kind of action.

Resource:  Water Quality

How does the project affect water temperature?

Measurement:  Water temperature changes from top to bottom of project.

Duration and Frequency: Pre-project: June 1 thru Sept 1, 2005; Post-project June 1-Sept. 1, 2007.   

Methodology:  Hobotemps are to be placed under the bank in new channel riffle/run habitats above and below the project area.  

Responsible Party:  FR-CRM staff

Measurement: Aerial infrared photography

Duration and Frequency: Two flights (June and August) pre- (2005) and post-project (2008)

Methodology:  Two forward-looking infrared flights that will include both a high and low elevation view of the project area.  Infrared images will be melded on top of an orthographic map.  Results will show high resolution water temperatures, as well as temperatures that can be converted to evapotranspiration from riparian vegetation.  

Resource: Stream Channel Morphology

Is the new stream channel developing stability?

Measurement:  Re-survey three cross sections immediately after project construction is completed.  Pre-project design cross sections were monumented in 2005.  

Duration and frequency: once post-project in 2006

Methodology:  Ocular surveys for entire project length, in conjunction with six photo points that will be established within the project area.  Measuring staff at three existing permanently marked cross-sections.

Management triggers:  Trends toward instability, such as down-cutting and head-cutting will require maintenance.  Un-vegetating banks will require additional re-vegetation such as willows and sedges. 

Responsible Party:  FR-CRM staff

Resource:  Soils 

Has the project affected erosion rates?

Measurement: vegetative cover; Meadowbrook Conservation in conjunction with the 1985 Red Clover Demonstration Project surveyed three sets of three cross-sections in 1985, ’86, ’90, and ’96.  Cross-sections are located on private land above and below the demo project area, and a control site on PNF lands at Chase Bridge.  These cross-sections will be compared to the project design cross-sections to calculate gully wall erosion rates pre- and post-project.   

Duration and frequency:  pre-project, 2005 and post-project, 2007

Methodology:  Photo points to document vegetative recovery; comparison between the Meadowbrook cross-sections with the project design cross-sections to calculate gully wall erosion rates.  

Management trigger:  If vegetative recovery is not occurring at a rate sufficient to protect soil resources (determined by ID Team), more re-vegetation work will be required, which may include re-seeding, irrigation, live plant transplants, etc. 

Responsible Party:  FR-CRM staff

Resource:  Meadow Vegetation

Are meadow plant species changing from a xeric community to a mesic or moist community?

Measurement:  plant species frequency and vigor; aerial extent of vegetation will be compared using the pre- and post-project data from the aerial infrared photography.  

Duration and frequency: Pre- (2005/06) and post-project photos (2007-2009) will be taken for three years after project completion.  Two aerial infrared photo flights (June and August) will be taken pre- (2005) and post-project (2008). 

Methodology:  Pre-project established photo points and aerial infrared photography 

Management trigger: none

Responsible party:  FR-CRM staff

What is the ecological status of the meadow plant community? 

When can cattle be re-stocked?

Measurement:  percent plant cover & vigor

Duration and frequency:  2 years, pre-project 2006 and post-project 2007 

Methodology:  Six photo points and nine utilization cages will be placed throughout the project area, with an additional three control cages placed below the project area. 

Management trigger:  Vegetation cover that meets IDT approval and is trending toward mid to late-seral stage will trigger re-stocking of cattle. 

After re-stocking, declining trends trigger changes in grazing management. 

Responsible Party:  FR-CRM staff and UC Cooperative Extension staff on private lands; Beckwourth RD range program on PNF lands

Are noxious weeds invading the project area? 

Measurement:  Presence of any noxious weed

Duration and frequency:  Twice each summer for three years

Methodology:  Ocular surveys at all disturbed sites  

Management trigger:  If noxious weeds are present, hand remove them.

Responsible Party:  Beckwourth RD botany program survey, FR-CRM staff removal

Resource: Fish Populations

How does the project affect fish populations?

Measurement:  comparison of pre-and post-project fish species numbers and sizes 

Duration and frequency:  Two years (2007 and 2008)

Methodology: Backpack electro-shocking in three 300-foot reaches:  below project area downstream of Chase Bridge; downstream end of the project area; upstream end of the project area.  (Pre-project surveys were completed in 2004 and 2005)

Management Trigger: none

Responsible Party:  Calif. Dept. of Water Resources   

Resource: Wildlife Populations

What is the project’s effect on wildlife?

Measurement: wildlife surveys

Duration and frequency: one year pre-project and one to two years post-project (timing will depend on vegetative response)

Methodology: wildlife surveys along established transects

Management Trigger: none

Responsible Party: Calif. Dept. of Water Resources

Appendix B

 Standard Mitigations and Best Management Practices

Red Clover/McReynolds Creek Restoration Project

These mitigations are standard mitigation measures that apply to all watershed improvement projects.   

Noxious Weed prevention mitigation measures:

1.  Prevention/Cleaning:  Require all off-road equipment and vehicles (Forest Service and contracted) used for project implementation to be weed-free.  Clean all equipment and vehicles of all attached mud, dirt and plant parts.  This will be done at a vehicle washing station or steam cleaning facility before the equipment and vehicles enter the project area.  Cleaning is not required for vehicles that will stay on the roadway.  Also, all off-road equipment must be cleaned prior to leaving areas infested with noxious weeds.  

2.  Prevention/Road Construction, Reconstruction, and Maintenance:  All earth-moving equipment, gravel, fill, or other materials need to be weed free.  Use onsite sand, gravel, rock or organic matter where possible.  This is the objective of the proposed project.  Topsoil and vegetative mats will be set aside while the deeper material is excavated to create the pond and plug.  The reserved material will then be applied on top of the plugs and bare areas in an effort to establish vegetation as quickly as possible.  This will reduce the risk of weed invasion and spread somewhat, particularly in the long term.
3.  Prevention/Re-vegetation:  Use weed-free equipment, mulches, and seed sources.  Avoid seeding in areas where re-vegetation will occur naturally.  Save topsoil from disturbance and put it back to use in onsite re-vegetation, unless contaminated with noxious weeds.  All activities that require seeding or planting will need to use only locally collected native seed sources.  Plant and seed material should be collected from as close to the project area as possible, from within the same watershed and at a similar elevation whenever possible. Persistent non-natives such as timothy, orchard grass, or ryegrass should be avoided.  This will implement the USFS Region 5 policy that directs the use of native plant material for re-vegetation and restoration for maintaining “the overall national goal of conserving the biodiversity, health, productivity, and sustainable use of forest, rangeland, and aquatic ecosystems.  A seed list generated from surveys of the area will be used to guide the selection of re-vegetation materials.

4.  Prevention/Staging Areas:  Do not stage equipment, materials, or crews in noxious weed infested areas where there is a risk of spread to areas of low infestation.  This is of particular concern with the Red Clover/McReynolds Creek Restoration project.  The area is currently weed-free, however roads leading to the project area, particularly in Sierra Valley and valleys to the west, and along highway 70 are infested with numerous occurrences of many noxious weed species.  Once the equipment is cleaned particular care needs to be made that the equipment is not placed into any of these areas prior to use for this project.

5.  Small infestations identified during project implementation will be evaluated and hand treated or “flagged and avoided” according to the species present and project constraints.  If larger infestations are identified after implementation, they should be isolated and avoided with equipment (and equipment washed as in # 1 above).  

6. Post project monitoring and control of new infestations in disturbed ground areas will be conducted as soon as possible after project completion, and continue twice each summer (in early and late July) for three years.  Weeds will be hand removed.  The monitoring will also aid in the evaluation of the effectiveness of these mitigation measures. 

Sensitive Plant Protection Measure:
1.  All occurrences of sensitive and special interest plants will be flagged and avoided during project implementation.  Any sensitive or special interest plant populations discovered incidentally after surveys, and during implementation would likewise be avoided.  Populations within or adjacent to project units would be protected by flagging and designated both on the ground and on the project map as controlled areas.

Aquatic Life Protection Measures:
1. Remove fish (and/or amphibians and mussels) from each treatment reach immediately after water diversion using a backpack electro-shocker, dipnets, shovels (for mussels) and transport to the nearest area with adequate habitat. (Note: Water diversion will not result in immediate de-watering.  Water remaining in the channel will be sufficient to maintain life until it is removed.)

Sensitive Wildlife Standard Protection Measures:
1. Use water-drafting pumps with screening devices and low entry velocity (SNFPA ROD) to protect amphibians.

2. Re-survey project area for willow flycatchers in late spring/early summer 2006 using current USFS Region Five protocol.

3. Maintain habitat connectivity by maintaining continuous surface flow throughout the project area (HFQLGFRA ROD).  

Heritage Resource:  Standard Resource Protection Measures

The Plumas National Forest complies with Section 106 of the National Historic Preservation Act (1996, as amended) and 36 CFR 800.4 under the provisions and stipulations set forth within the Programmatic Agreement (PA) Among the USDA Forest Service – Pacific Southwest Region, California State Historic Preservation Officer, and the Advisory Council on the Historic Preservation Regarding the Process for Compliance with Section 106 of the National Historic Preservation Act for Undertakings on the National Forests for the Pacific Southwest Region.

The proposed project has the potential to affect heritage resources.  However, the project design was completed using the following protection measures, and by applying these measures through implementation will result in the project having “no effect” on heritage resources and the Forest will have taken into account the effect of the project on heritage resource sites in compliance with the PA and Section 106 of the NHPA.

1.  At a minimum, heritage resource sites shall be excluded from areas where activities associated with the project will occur.

a. All proposed activities, facilities, improvements, and disturbances shall avoid heritage resource sites.  Avoidance means that no activities associated with the project that may affect heritage resource sites shall occur within a site’s boundaries, including any defined buffer zones.  Portions of the project may need to be modified, redesigned, or eliminated to properly avoid heritage resource sites.   

(1) For heritage resource sites eligible for the NRHP under 36 CFR 60.4(d), or those that may be important only for the information they contain, the physical demarcation of heritage resource sites, and their exclusion from the project’s proposed activity areas is a minimum requirement.  

(2) Physical demarcation and avoidance during the implementation of the project is also required for other heritage resource sites eligible for the NRHP under other criteria.  But minimum protection requirements shall also include the use of buffer zones to extend the protection area around heritage resource sites where setting is an important attribute, and the proposed activity may have an affect on the setting's quality.  

b.  All heritage resource sites within the area of potential effect shall be clearly delineated prior to implementing any associated activities that have the potential to affect heritage resource sites.

(1) Heritage Resource site boundaries shall be delineated with red and black striped flagging and/or other effective marking.  Activities within site boundaries will be prohibited with the exception of using developed Forest transportation systems when the Forest or District Archaeologist recommends that such use is consistent with the terms and purposes of the PA.

(2) Heritage Resource site locations and boundary marking information shall be conveyed to appropriate Forest Service administrators and employees and/or contractors responsible for implementation so pertinent information can be incorporated into planning and implementation documents, and contracts (e.g., clauses or stipulations in permits) 

c. Buffer zones may be established to ensure added protection where the Forest or District Archaeologist determines that they are necessary.  The use of buffer zones in conjunction with other avoidance measures are particularly applicable where setting contributes to the property's eligibility under 36 CFR 60.4, or where it may be an important attribute of some types of heritage resource sites (e.g., historic buildings or structures; historic or cultural properties important to Native Americans).  The size of buffer zones needs to be determined by the Forest or District Archaeologist on a case-by-case basis.

d.  When any changes in proposed activities are necessary to avoid heritage resource sites (e.g., project modifications) these changes shall be completed prior to initiating any activities.

e. Monitoring will be used to enhance the effectiveness of protection measures in conjunction with other measures.

Watershed Mitigation Measures & Best Management Practices (BMP’s) (see Cumulative Watershed Assessment in project file):

The project was designed for watershed restoration.  Applying the following practices will ensure further protection of water resources during implementation.

- Maintenance of rock structures may be critical after the first year to address any unexpected responses or detrimental adjustments that may occur.

BMP 2.12.  Servicing and Refueling Construction Equipment:  Prevents pollutants such as fuels, lubricants, bitumens, sewage, wash water and other harmful materials from being discharged into or near rivers, streams and impoundments or into natural or man-made channels leading to these features.

BMP 2.13.  Control of Construction in Streamside Management Zones:  Designates a zone along streams, which would reduce the adverse effects of nearby roads, by acting as an effective filter for sediment generated by erosion from road fills, dust drift and oil traces; maintain shade, riparian habitat and channel stabilizing effects; and maintain the floodplain surface in a resistant, undisturbed condition to limit erosion by flood flows.

BMP 2.14 Controlling In-Channel Excavation:  Minimizes stream channel disturbances and related sediment production.

BMP 2.15 Diversion of Flows Around Construction Sites:  Insures that all stream diversions are carefully planned, to minimize downstream sedimentation originating from working in or near the channel and to restore stream channels to their natural grade, condition and alignment as soon as possible.

BMP 2.16 Streamcrossings on Temporary Roads: Insures that temporary roads do not unduly damage streams or disturb channels and insures that fish passage is unimpeded by streamcrossing structures.

BMP 2.20.  Specifying Riprap Composition:  Minimizes sediment production associated with the installation and utilization of riprap material.

BMP 4.4.  Documentation of Water Quality Data:  Assures the availability of water quality data and related information when making analysis and interpretations with respect to water quality management.

BMP 7.1 Watershed Restoration:  Improves water quality and soil stability.

BMP 7.6.  Water Quality Monitoring:  Encourages the collection of representative water samples to determine base line conditions for comparison to established water quality standards, which are related to beneficial uses for that particular watershed.

Standard Soil Protection Measures for Pond and Plug Projects:

The following standard mitigation measures have been developed under consultation with soil scientists and engineers as an integral component of the pond and plug restoration technique.  The mitigation measures have been monitored and refined based on previous projects of this type (Big Flat, 1995; Bagley Meadow, 1997; Ward Creek, 1999; Clarks Creek, 2001; Stone Dairy Meadow, 2001; Knuthson Meadow, 2001; Hosselkus Creek, 2002; Last Chance Creek, 2002- 04; Downing Meadow, 2005)
1. The pond and plug restoration technique will be scheduled for each project reach to coincide with the most favorable moisture conditions to the depth of proposed pond excavation which will allow for compaction to background condition of the adjacent native soil (~80-85%).  The purpose of this compaction is to preclude subsidence of the plug material during saturated conditions.  Subsidence can lead to the initiation of erosion on the plugs. Utilization of onsite fill material allows the best match of soil types at the least cost.  Material too wet to efficiently transport and work will be avoided.

The subsurface (compacted) portions of the plug are constructed using the ‘layer lift’ method.  This method entails spreading the material in a thin veneer over the general area of the plug with each delivered bucket load of material. This repeated action, with occasional re-cutting of the working surface allows for efficient wheel compaction without supplemental equipment.

2. Topsoil, and any organic material, in the area of excavation is removed to a depth of 12” and stockpiled adjacent to the plugs.  When the plugs have been constructed to the design elevation the plug surface is cross-ripped with standard rippers to a depth of 12”-18” to restore a deep infiltration capacity.  Stockpiled topsoil with associated organics and native seed bank are spread across the plug with a low ground-pressure track loader.  The final pass with equipment is to finish dress and roughen the topsoil surface for microclimate roughness and fully incorporate the topsoil with the surface of the subsoil.  Plugs in the Red Clover/McReynolds Creek Restoration Project will be revegetated with locally collected native seed, and weed-free mulch.

3. All equipment travel and haul routes will be restricted to the existing disturbed gully area that will ultimately be pond or plug.  Access to the gully will be via short temporary access roads.  To preserve soil nutrients, access roads will not be cleared.  Travel on these roads will limited to moving equipment in to start and out when finished.  Other travel will be with pickup trucks.  Access roads will be obliterated by scarifying perpendicular to expected surface water flow and dressed with scattered organic material, seeds and mulch. 

4. Staging areas and non-system roads used during the project would be sub-soiled to the full depth of compaction to restore soil porosity.  Subsoil with curved shank rippers all staging areas and temporary roads, to a depth of at least 12 inches, perpendicular to expected surface flow directions.  Areas with residual meadow sod would only be lightly scarified to preserve sod integrity. The emphasis is on the least soil disruption while loosening the soil.  Extensive mixing or plowing can have a negative effect on soil microorganisms. This technique has been successful in loosening the soil, restoring soil porosity, providing a high infiltration capacity, and thereby reducing cumulative watershed effects. 

5. Seed and mulch staging areas as well as any other disturbed areas immediately adjacent to the RHCA’s.  Staging areas would be prepared with scarification or cross ripping prior to applying the vegetative treatment.  Seeds will be locally collected, and mulch will be weed-free.
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