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GENERAL

· What is the Redwood Creek Restoration at Muir Beach?  What changes will we see?
· When the project is complete, visitors and residents will see the following changes:

· A new, longer bridge on Pacific Way over Redwood Creek

· A reconfigured creek channel, starting upstream of Pacific Way and continuing to Muir Beach.  The new channel will be wider than the existing channel, and will flow at the topographical low point of the floodplain, through what is currently a former pasture owned by San Francisco Zen Center (SFZC).  Backwater channels and engineered log jams will improve salmonid habitat.

· Two excavated wetland ponds for California red-legged frog (CRLF) habitat, in the former SFZC pasture.

· Removal of the levee road between Pacific Way and Muir Beach.

· Widening and improvement of the perimeter road to allow emergency access.

· An improved connection between the perimeter road (Green Gulch Trail) and the Coastal Trail.

· A newly configured parking lot at Muir Beach, rotated about 90 degrees from the existing lot and oriented parallel to Pacific Way, out of the creek’s floodplain.
· A longer boardwalk from the parking lot to the Coastal Trail, and then down to the beach.

· Removal of historic fill and invasive plants near the parking lot, and expansion of the backbarrier lagoon and seasonal marsh near Muir Beach.

· Expansion of the foredune habitat at Muir Beach.

· What will be the benefits of this project?
· Improved habitat for the Endangered coho salmon and Threatened steelhead trout and California red-legged frog.

· Increased connection between Redwood Creek and its historic floodplain.

· Improved sediment conveyence from Redwood Creek watershed to Pacific Ocean.

· Increased native plant cover, and resultant wildlife habitat, in restored areas.

· Reduced flooding during frequent, low volume flood events – no change during infrequent, large flood events.

· Improved beach access on wider bridge and pedestrian pathway.

· Expanded opportunities for education and volunteer stewardship in the Redwood Creek watershed.

· When will the project begin?  How long will it last?
· Construction is expected to begin in August 2009.  Construction will be limited to August through October each year, depending on rains.  Revegetation and monitoring activities will take place at other times of year.
· Depending on availability of funds, the project will be completed in 2012.

· Current proposed sequencing:

· 2009-10

· New channel south of Pacific Way

· Backwater channels, and lower frog pond in former GG pastures

· Levee excavation, backwater channel, and high flow channels at Banducci site

· Cape ivy removal north of Pacific Way, and along new channel south of Pacific Way

· 2010-11

· Backbarrier lagoon expansion, kikuyu grass removal

· Upper frog pond, removal of invasive grasses from former GG pasture

· Removal of levee road

· New connection between Coastal Trail and perimeter emergency access road (including recountering of alluvial fan)

· Partial removal of existing parking lot and partial creation of new parking lot

· 2011-2012

· New Pacific Way bridge built

· Excavation of new creek channel upstream of Pacific Way

· Removal of old parking lot completed

· Construction of new parking lot completed

· Does the NPS have funding for the project?
· Yes.  Some project funds have already been secured.  The Park is also in the process of applying for additional funding, including a grant for about $6 million of federal stimulus money through NOAA Fisheries.  We will know at the beginning of May 2009 whether we will receive these funds.
· How will the NPS make sure that weeds don’t take over in  the construction areas?
· The NPS is writing a comprehensive Vegetation Management Plan for the site.  Target invasive plants have been identified and mapped, and will be removed in coordination with construction activities.  All construction areas will be revegetated with appropriate native plants from Park nurseries.  Plant species for revegetation have been chosen for their ability to quickly recolonize disturbed areas to prevent invasive plant establishment.
NEW CREEK CHANNEL

· Why does the creek need to be moved?
· Historically, Redwood Creek flowed into a large freshwater lagoon that filled the entire area from Muir Beach to where the Pelican Inn stands today.  The lagoon is now gone, filled in by large amounts of sediment that washed down from upstream, and by the ranchers who built the levee road and drained the former lagoon to create cattle pasture.
· Redwood Creek is now constrained by the current bridge (which is too small), the levee road, and the Muir Beach parking lot.  It needs to be moved in order to connect it to its historic floodplain, for better salmonid habitat and sediment transport.
· Because of these historic changes and current constraints, the creek today is not flowing through the lowest part of the floodplain, where one would expect to find it.  Standing near the Pelican Inn, you can see that the road dips down from Highway 1 before rising up to the existing bridge.
· Why is Redwood Creek so high relative to its historic floodplain?
· From the late 19th century onwards, the creek has had an elevated sediment load, as much as 10 times its pre-disturbance load.  Sediment has been filling up in the creek channel in the lower watershed.  Historic sources of sediment include: road-building, logging (especially in Kent Canyon), and excessive grazing.
· A sediment budget analysis, conducted by researchers for the NPS, has shown that although the creek has recovered somewhat from its historical disturbances, there is still a very elevated sediment load.  The area between the levee road and Pacific Way has filled with sediment, making the creek channel very shallow.
· Because of elevated sediment loads, a reconstructed Big Lagoon would simply act as a retention pond and would quickly fill in.
· Why can’t the creek pass its increased sediment load out into the ocean?
· The sediment settles out in this area because the Pacific Way bridge is too small.  It was undoubtedly built for providing access during dry summer conditions.  It is about 25-26 ft. long. In contrast, the Highway 1 bridge upstream is about 3 times as long.
· When water slows to flow through this constriction, the sediment drops out.  The effects of this can be seen all the way up to the Banducci ranch.  In 1996, Darren Fong could walk underneath the Pacific Way bridge while conducting creek surveys.  Now it is too shallow.
· The existing bridge also skews the creek southwards, and is narrower than what we know is the natural width for the creek channel in this reach.
· Where will the new channel be located?
· The new channel will cross Pacific Way at its current low point, mid-way between the Pelican Inn and the existing bridge.  The creek is trying to cut through this area on its own, as evidenced by winter flooding and the presence of cattails and dead alders upstream of Pacific Way.  Historic maps also show that this is the approximate alignment of the creek prior to Euro-American land use changes.
· The new channel will flow out into the former pasture area downstream (area now dominated by cattails), and rejoin the current channel near the far end of the levee road.
· The Pelican Inn and the houses upstream are located in the floodplain.
· What is the size of the new creek channel, as it passes Pacific Way?
· The new channel will be about 40 feet wide and 3 feet deep.
· Who owns this land?

· The new channel upstream of Pacific Way will be constructed on land owned by the National Park Service (NPS).  The new channel downstream of Pacific Way will be built on land owned by the San Francisco Zen Center (SFZC) as part of Green Gulch Farm.  The NPS is currently negotiating an easement with SFZC.

· Why doesn’t the NPS just dredge the creek?

· Redwood Creek has been dredged in the past to reduce flooding.  The county used to dredge periodically before environmental laws made it difficult. The NPS has dredged both upstream and downstream of Pacific Way.

· Dredging is a short-term flood reduction measure, but is harmful to salmonid populations as ongoing maintenance.  The Muir Beach project goals aim to make the system work as a whole, and not simply provide a “band-aid” solution.

· Redwood Creek salmonid populations are listed as Threatened and Endangered.  Dredging is one of the cumulative impacts that likely led to the decline of these species in the 20th century.
· Is this a flood control project?

· No.  However, the project will have some flood reduction benefits.  During “average” winter high flows, Lagoon Drive, Pacific Way, and the Pelican are currently flooded.  These frequent, relatively small flood events should be contained within the new channel, and the new floodplain connectivity will also allow more water to move downstream.

· The new creek alignment will not alleviate larger, less frequent flood events.

NEW PACIFIC WAY BRIDGE

· Who is responsible for building the new bridge?
· The new bridge is a Marin County project, since Pacific Way is a county road.  It is being designed in coordination with the NPS design of the Redwood Creek restoration at Muir Beach.
· How big will the new Pacific Way bridge be?
· The new bridge will be about 250 ft. long.  The engineers have a goal of keeping the bridge 30 ft. wide or less.  The bridge will be wide enough for 2 cars and a 6 ft. pedestrian walkway.
· Where will the new bridge start and end?
· The bridge will start just beyond the existing Pelican Inn driveway and extend to the existing levee road entrance.
· What will the new bridge look like?
· The new bridge will look more like a causeway – flat and not very high.  It will raise this section of Pacific Way to the same elevation as Highway 1.
· The bridge will be built in the opposite manner from typical road construction.  It will be built to allow natural floodplain function, rather than to constrain flows and fortify the channel.  This will require fewer piers, spread further apart.
· Will there be access for residents and visitors during bridge construction?
· Yes.  A temporary access road will be constructed through the field downstream of Pacific Way, ending at the levee road and allowing access to the existing bridge crossing.
· Access to Pacific Way will be restricted to residents at certain times during the project, such as during construction of the new parking lot.
· How long will bridge construction take?  What times of day, days of week?
· The new bridge will be built in 1 summer season, May through October.
· No construction will be conducted on weekend, and no noisy activities are permitted in the early morning.  Pile-driving of the bridge piers will be the loudest construction activity.
· What is the current status of the bridge construction?  When is construction likely to occur?
· The Marin County engineers working on the Pacific Way Bridge have notified us that their design engineers (Quincy Engineering) have had a successful meeting with Marin County Supervisor Steve Kinsey where they discussed the proposed bridge design.  Based on the results of that meeting, Quincy is now progressing with their bridge design and they will be ready to share that information publicly by early May.
· The County Board of Supervisors has approved the EIS for bridge construction.  Funding is being sought.  It is conceivable the bridge will be built in 2010.
· Significant progress has been made to figure out out many complicated details related to the bridge design and the County will hold a meeting, in partnership with NPS, in mid-May to share that information.  (Date and Place TBD).
CALIFORNIA RED-LEGGED FROG
· Are there really California red-legged frogs in the Muir Beach area?
· The size of the CRLF population at Muir Beach has been variable, and the species was not observed at the site during 2004 and 2005, leading to the conclusion that it was potentially no longer present at the site. However, a CRLF was sighted at Big Lagoon in early 2006. The frog observed appeared to be a juvenile, suggesting that successful breeding had occurred in the previous year when no frogs were observed during the surveys.  An additional individual was observed in one of the Green Gulch ponds in 2007.

· How will the NPS protect CRLFs during the project?
· Construction will take place during the driest months of the year (August through October), when the frogs are no longer breeding.  Exclusion fencing will be installed in each area prior to construction, and biological monitors will be present at all times during construction to prevent harm to the frogs and other sensitive species.

· How will this project improve habitat for CRLFs?
· Amphibian species observed at the site have been documented primarily at ponded or channelized areas.  At present, much of the wetland habitat on the site is artificially maintained by a flashboard structure along the levee road, which holds ponded water from draining to Redwood Creek.  This area is usually completely dry by mid-summer.
· As part of this project, 2 new ponds will be constructed, for CRLF breeding habitat.  At least 1 of these ponds will have year-round water.  The ponds will be planted with native vegetation known to support frog breeding.  An additional pond was excavated at the nearby Banducci site in 2007.  Together, these ponds will create a network of breeding sites that will be able to support a healthy CRLF population in the watershed.
SALMONIDS: COHO SALMON AND STEELHEAD TROUT

· Are there still salmon in Redwood Creek?
· Redwood Creek still supports populations of coho salmon and steelhead trout.  Both species are federally listed, coho as Endangered and steelhead as Threatened.  The NPS monitors population size of both species in Redwood Creek, along with other local watersheds.  In recent years, populations have plummeted.  No adult coho salmon were observed in the creek during the 2007-08 spawner surveys. Although the preliminary juvenile coho estimate of 445 fish in 2008 is the lowest juvenile coho estimate on record, this count indicates that at least one viable redd (or nest) was constructed in the watershed in the winter of 2007-08.  Spawning activity in 2008-09 was also very low.  Two coho redds, 1 live coho, and 2 coho carcasses were observed on Redwood Creek this past winter.
· How will the NPS protect the remaining salmon during the project?
· All construction work that impacts the creek will take place during the period of summer low flow.  Where in-channel work is required, fish will be moved to other areas and the channel de-watered prior to construction, to reduce siltation and impacts to the fish.
· How will this project improve salmon habitat in Redwood Creek?
· This project will create more winter refuge habitat for juvenile salmon.  The secondary channels and increased floodplain connection will allow access to protected areas during high winter flows, as well as increasing winter foraging habitat.
· The wider creek channel, with its engineered log jams, and the expanded backbarrier lagoon, will provide summer habitat when water levels are low.  Summer habitat includes deep pools (scour areas) behind woody debris, which provide dissolved oxygen and cover from predators, and the expanded backbarrier lagoon, where smolts can safely acclimatize to salty conditions before migration to the ocean.
CAPE IVY REMOVAL

· How much Cape ivy will be removed from the project area?
· A total of 9.7 acres of the invasive plant Cape ivy will be removed from the project area.  Removal will be conducted in phases.  The first phase, during, in late 2009, will remove about 4.6 acres of Cape ivy upstream of Pacific Way, and an additional 1.3 acres downstream.  Subsequent phases will remove an additional 3.8 acres downstream of Pacific Way.
· How will the Cape ivy be removed?
· Cape ivy grows through and on top of native riparian vegetation.  The above-ground portions of this native vegetation need to be removed in order to remove Cape ivy vines and allow access to the plant’s roots.  This plant material will be manually removed by contractors, and the Cape ivy roots will be removed from the ground.
· The removal area will be monitored for re-sprouts of Cape ivy.  Since the roots of the native vegetation are left in place, riparian shrubs will quickly refill in cut areas.
· How will native wildlife be protected during such large-scale removal of vegetation?
· Cape ivy removal is performed outside of the window of bird nesting activity.  Since work is noisy and slow, birds and other animals can move out of the area before being harmed.  Biological monitors will be present during removal to ensure that impacts to wildlife, including listed species such as the red-legged frog, are minimal.
NEW PARKING LOT

· What is wrong with the existing parking lot?

· The existing parking lot acts as a floodplain constriction to Redwood Creek.  During high flows, water backs up behind the parking lot, dropping sediment and raising the creek channel.

· The existing parking lot did not benefit from the Park planning process.  It was inherited from State Parks and improved without consideration of the system as a whole.

· Where will the new entrance be located?

· The entrance to the new parking lot will be located just at or before the first house on Pacific Way (Pearlman-Vincent residence).  Willows will be retained as a visual buffer.

· Where will the new picnic area and bathrooms be located?  Will the bathrooms be improved?
· The picnic area and bathrooms will be located at the southern corner of the parking lot, near the beginning of the boardwalk out to the beach.
· Preliminary parking lot designs are available, but the planning of design details has been postponed until late 2009.
· Will drainage of Pacific Way be improved?

· The berm built by the county along Pacific Way near the existing parking lot will be removed.  This should improve drainage, but no actual work is proposed on the county road at this time.

· A conversation between the community and Marin DPW should be maintained in order to improve road conditions.

· How big will the parking lot be?  How high?

· The parking lot will have the same number of spaces as the current parking lot.

· The parking lot elevation is still a design detail to be worked out, but it will be about as high as the adjacent road.
BACKBARRIER LAGOON EXPANSION

· What is going to happen to the area between the existing parking lot and the beach?
· In 2009, NPS will remove non-native fill from this area, and expand the size of the backbarrier lagoon where Redwood Creek meets Muir Beach.  Non-native kikuyu grass will also be removed.  Native vegetation will be planted to create a diverse seasonal marsh habitat along the margins of the lagoon.
· Why is it necessary to expand the lagoon?
· This area has been identified as critical habitat for Coho salmon and steelhead trout, especially during dry summer months and during high winter flows.  Expansion of the lagoon will provide increased water impoundment in the summer, increased inundated area in early winter before the beach barrier breaks, and a variety of different flow velocities during flood events.
MISCELLANEOUS
· What are the potential effects of sea level rise on the project?
· In 2007, the IPCC published updated estimates for global sea level rise.  According to this report, average sea level rise over the 50-year planning horizon would be 0.54 feet. The maximum sea level rise predicted by IPCC (2007) over the next 50 and 100 years is approximately 0.92 feet and 1.94 feet, respectively.
· Sea level rise would likely have the following general effects on the site (either with or without the project):

· With sea level rise, the extent of tidal influence would shift landward (upstream), converting some wetlands from freshwater to more salt tolerant vegetation types.

· Water levels at the downstream end of Redwood Creek (i.e. below Pacific Way) would increase during storm events. This would increase the duration and extent of out-of-bank flooding and could increase flooding of some infrastructure, including the parking lot and portions of Pacific Way.

· Groundwater levels toward the downstream end of the project would increase, creating more saturated soils that could convert lower-lying riparian areas to wetland habitats. The net increase in groundwater levels would increase, but not necessarily linearly, with sea level rise. (Groundwater levels at the beach would approximately match the increased mean sea level; the net increase in groundwater levels would likely taper off with increased distance from the beach.)

· The beach, and likely the tidal lagoon, would migrate landward. During large storm events, the parking lot would be more likely to flood because of storm surge and wave action. However, the increased storm surge potential would be somewhat offset by reconfiguring the parking lot away from direct wave action.

· If sea level rise is augmented by melting ice sheets and glaciers
,  the high end of the estimated range for the worst case emission scenario is close to 1 meter over 100 years.  If such extreme events were to occur, they would not necessarily be incompatible with the restoration of the project site, nor would they completely eliminate its benefits. In addition, much larger planning issues would come into play, such as flooding of Highway 1 and other regional issues related to flooding in low-lying areas.

· How many trees will be removed as part of the project?
· The windrow of non-native Monterey cypress and Monterey pine at the end of Field 7 will be removed.  Some trees will be removed in order to construct the new bridge, the temporary access road, and a haul road upstream of Pacific Way.  All trees that are removed will be used to create log structures in the new creek channel, for salmonid habitat.
· The row of Monterey pines along Pacific Way between the existing bridge and the beach parking lot will be left in place.
· Will there be more mosquitoes as a result of this project?
· No.  There will be no increase in mosquito habitat as a result of this project.  In fact, better drainage is expected, which may result in less mosquito habitat.  Marin County’s mosquito abatement district will continue to control mosquito populations in a safe, non-toxic manner.
· What is the latest information about public transportation (bus stop) at Muir Beach?
· In the latest County plans, the potential bus stop at Muir Beach has been down-graded to a rural bus-stop, without a pullout or bus shelter.
· How can I get involved?
· Sign up for our e-newsletter
· Check our website for project updates: http://www.nps.gov/goga/naturescience/muir-beach.htm
· Volunteer with the Redwood Creek Nursery and Stewardship program, every Wednesday and Saturday from 10 am to 1 pm.  Call (415) 383-4390 for details.
� Please note that the IPCC 2007 projections include only thermal expansion and melt from glaciers and ice caps excluding


Greenland and Antarctica and do not include “future rapid dynamical changes in ice flow,” which could contribute up to 4 to 6


meters of sea level rise over the next millennium. Scientists currently do not have the capability to model nonlinear dynamics of


the Greenland and Antarctic ice sheets. IPCC has based their projections solely on models and acknowledges this shortcoming in


the 2007 report. The extent to which this issue could affect sea level rise within the 50-year planning time horizon of the project


is not predictable.





