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Summary

This statement of findings accompanies an Environmental Assessment of impacts to the Stehekin River floodplain for actions designed to maintain the Stehekin Valley Road and access within Lake Chelan NRA. The passage of a 500-year recurrence interval flood event in October 2003 resulted in significant changes in the Stehekin River and damage to the Stehekin Valley Road.  The proposed actions will reduce flood risk by removing all of the road from the floodplain, although 300 ft of new road would be elevated above the 100 year flood level.  The primary negative impact from this 300 ft. of new road is to 0.1 acres of an 11 acre floodplain wetland at the mouth of Coon Creek.  These impacts are offset by removal of 2800 ft of the road from the floodplain at another washout beginning 1000 feet downstream, replacement of a 3 ft diameter culvert over Coon Creek with a 50 ft long bridge, and use of native material in design of the bridge abutments and western bridge approach.

Introduction

Staff at North Cascades National Park Service Complex have prepared and made available a Draft Environmental Assessment to reopen part of the flood-damage Stehekin Valley Road in Lake Chelan National Recreation Area.  Executive Orders 11988 (Floodplain Management) and 11990 (Protection of Wetlands) require the NPS to evaluate likely impacts of actions in floodplains and wetlands.  NPS Director’s Order #77-1 provides policy and procedure guidance for complying with these orders.  This Draft Statement of Findings (SOF) documents compliance with these orders.
This SOF pertains to the NPS preferred alternative for reopening the Stehekin Valley Road to Car Wash Falls following damage from the record 2003 flood (Figure 1).  Aggradation in the main channel of the river during the 2003 flood diverted much of the flow to the left overbank (Figure 2), and scoured the road in two areas.  Much of the road in the Lower Washout is now flooded at flows with a recurrence interval of less than one year, and several hundred feet of the former road at Coon Run washout is now flooded year-round.   This road is the primary visitor access route to Lake Chelan National Recreation Area, the High Bridge Historic District, and the southern part of North Cascades National Park.  In the Park’s General Management Plan, the road was to be maintained to Cottonwood, 1.5 miles upvalley from Coon Run.
Proposed Action
Under the preferred alternative, the road would be relocated 700 ft away from the Stehekin River on a series of high benches, removing most of the road from the floodplain and from streambank erosion in the lower washed-out area (Figure 1).  In all alternatives considered, a new crossing of Coon Creek would include a 50 ft long bridge and placement of 3000 cubic yards of fill at the Coon Run area to build an elevated road approach upstream of the new bridge over Coon Creek (Table 1).  Approximately 75% of this material (2250 yards) will be placed in the floodplain wetland and will be produced on-site by incision of the 20 ft high terrace downstream of the bridge approach to bring the road down to the 10 ft high bridge deck.  We are exploring options for reducing the amount of fill in the preferred alternative by lowering and/or lengthening the bridge deck and reducing the height of the upstream approach. 

In the lower washout, 2800 linear ft of road will be removed from the floodplain, and it is estimated that at most several hundred yards of road gravel will be removed.  The proposed new road location around the lower washout would cross several dry channels at the toe of a steep debris cone with small culverts. These actions are designed to reopen the road and provide safe access for the upcoming summer and future recreation seasons over the long term.  
Neither the bridge nor upstream approach will raise the flood-water surface elevation on the Stehekin River.  These actions also would not prevent the Stehekin River from ultimately cutting a new channel on the left bank between Coon Creek and the Lower Washout.  The bridge and upstream approach will impact flow on Coon Creek, and backwater flow from the Stehekin River up Coon Creek.  However, the new 50 ft long bridge will improve flow of Coon Creek vs. the old 3 ft culvert that passed the creek under the road.  The primary impact will come from the placement of fill on the upstream approach, and will be manifest by the separation of lower Coon Creek’s floodplain from that of the Stehekin River.  This action will also cover approximately 1% of the wetland, and inhibit water circulation on the Stehekin River floodplain.
Access to the construction sites would be directly from the Stehekin Valley road, and would include the need for a temporary crossing of Coon Creek for bridge and approach construction.  Existing cleared routes and high ground would be used to the extent possible.  Construction of the bridge will occur following spring runoff with permits from the US Fish and Wildlife Service, the Washington Department of Fish and Wildlife, and the US Army Corps of Engineers.  

Site Description
All of the property is publicly owned and part of the Lake Chelan National Recreation Area.  The nearest private property is the Stehekin Valley Ranch, located approximately 1 mile downstream.

Floodplains

The Stehekin Valley Road is located along the floor of the Stehekin Valley in a deep glacial canyon, with peaks rising more than 7000 ft above the river.   The valley floor contains a series of five alluvial terraces, debris cones from small tributaries, and the Stehekin River and its floodplain.  The terraces are composed of gravel, cobbles, and boulders and are crossed by numerous old flood channels.  Debris cones have slopes steeper than 10 degrees and are covered with 5-6 ft diameter boulders, levees, and deeply incised channels at junctions with the Stehekin River floodplain (Figure 1).  
The floodplain consists of a 300-400 ft wide main channel of the Stehekin River, which runs in a meandering pattern between cobble and boulder gravel bars.  The channel is classified as a C-3 type in the Rosgen scheme, and has a sinuosity of less than 1.5 and a gradient of 0.012%.  Side channels are small and return rapidly to the main channel in this part of the valley.  The floodplain is wide and relatively flat on the left over bank, which is littered with piles of large woody debris from the 2003 flood (Figure 1).

Soils are poorly developed entisols in recent Stehekin River alluvium, and are mapped as the Goddard series cobbly fine sandy loams.  They have sandy skeletal textures and little to no clay and silt, and very little organic matter.  In most locations, A, O and B soil horizons have not developed due to the recent age of the deposits.

Vegetation in the area varies generally by landform type.  Debris cones contain a mix of maple and fir, while drier terraces have Douglas fir and ponderosa pine.  Floodplain vegetation is diverse, with cottonwood, willow and dogwood in wetter low areas in Stehekin River side channels and along lower Coon Creek.  Much of the Coon Run area is part of prescribed natural fire zone, where fires are being set to remove understory vegetation.

Vegetated Wetland

The wetland at Coon Run was delineated in the summer of 2004 by the park botanist.  The site was evaluated on the three criteria required by the Army Corp of Engineers Wetland Delineation Manual.  These three criteria are vegetation, soils and the hydrology of the site.
Lower Coon Creek occupies an old Stehekin River channel on the floor of the valley and begins where Coon Creek leaves its debris cone, and runs to it’s junction with the Stehekin River floodplain (Figure 1).   The 300 ft wide swale is flooded for several months of the year during spring snowmelt between April and June.  Water depths range from 1-2 ft at the peak of snow melt, and at that time the width of this floodplain wetland is 300 ft at its lower end and covers 11 acres.  Near the end of summer after prolonged seasonal drought, the wetland shrinks to a width of 10-20 ft along the channel of Coon Creek.
Vegetation consists of a dense overstory of red alder (Alnus rubra) and black cottonwood (Populus tricocarpa) with an understory of dense Stika willow (Salix sitchensis) and streamside dog wood (Cornus sericea).  The USFWS National List of Plant Species that Occur in Wetlands (region 9) was used to determine the wetland status for the dominant plant species at the site.  Red alder and black cottonwood are facultative indicator  species that are found 33-66% of the time in wetlands, while Sitka willow and red osier dogwood are facultative-wetland species found 67-99% of the time in wetlands (USFWS, 1988).  
The soil of the wetland consists of decaying organic material over recent Stehekin River and Coon Creek deposits, and are classified as seasonally wet entisols.  Entisols can be considered wetland soils but do not exhibit the typical chroma and hue of wetland soils due to the coarse texture of the soil and lack of time for development seasonally and since the river channel was abandoned.  
This wetland is considered a special resource because of its sensitive species and scenic values.  The riverine unconsolidated bottom wetland provides habitat for recovering populations of federally listed threatened and endangered Bull Trout (Salvelinus confluentus).  Historically, bull trout inhabited the Stehekin River and Lake Chelan. However, they have not been found in the Stehekin River system in several decades. Limited survey information and survey techniques do not allow the conclusion that the species is extirpated from the river or the lake. The National Park Service maintains bull trout habitat to protect any remaining populations and to preserve the option of species restoration. Rainbow trout (Oncorhynchus  mykiss), an introduced species, was observed using Coon Creek in a summer 2004 survey of potential bridge crossing sites.  

In addition to the salmonid species the wetland provides habitat for passerine birds and many species of reptiles and amphibians.  A survey conducted in 1991 (Kuntz and Glesne 1993) documented Cascades Frog (Rana cascadae), Western Toad (Bufo boreas), and Columbia spotted frog (Rana luteiventris) in a variety of moist habitats in the valley, although not necessarily at Coon Run. 
The valley downstream of Coon Run to Lake Chelan (10 river miles) contains abundant wetlands below McGregor Meadows (5 river miles).  In the Coon Run reach there are extensive wetlands surrounding Coon Lake, which at 2200 ft elevation is 700 ft above the mouth of Coon Creek.  Smaller riverine wetlands along the Stehekin River can be found in side channels.  Most of these were severely impacted by scouring and vegetation damage during the record flood of October 2003.  The Coon Run wetland was generally well protected from this event since it does not open to the Stehekin River at its upstream end.
Justification for Use of the Floodplain

The NPS has considered and rejected numerous other alternatives in the Environmental Assessment (EA) process:

· Fill and raise the roadway through the Coon Run floodplain along the old alignment. This alternative was rejected due to impacts on the floodplain, Stehekin River dynamics, water quality and aquatic species. Future flooding events could easily destroy the road and force another closure.

· Build a long (approximately 300 foot long) bridge over the Coon Run floodplain area. This alternative was rejected due to the enormous cost of a bridge this long.

· Close the road above milepost 9.1 to motorized vehicles. Under this alternative, motor vehicle access would not be possible to High Bridge Historic District, upper valley trailheads, or North Cascades National Park. This alternative was rejected as it is contrary to the Lake Chelan General Management Plan/Environmental Impact Statement.  

· Manipulate the Stehekin River to increase capacity in its main channel by use of large machinery to remove the gravel bar that is directing the river into the Coon Run area. This alternative was rejected as it is against NPS policy and the GMP which state that the NPS will protect natural river dynamics and floodplain areas. It is uncertain if the NPS could receive permits from the State Department of Fish and Wildlife or the U.S. Corps of Engineers for this alternative. The NPS is also charged with maintaining good water quality and protecting endangered species habitat.  Both resources would be adversely affected by this action. Even if this alternative were viable, the river processes upstream might rebuild the gravel bar with the next high water event.

Rejection of these approaches left four alternatives that were analyzed in the EA.  The No Action alternative is not feasible because the road is impassable for much of the summer. Later in the summer during low flows, there is concern that vehicles driving through shallow water could disturb wildlife and threaten water quality.   The shorter reroute alternative (B; Figure 1) was not preferred because it would have left 2500 ft of road in the Lower Washout floodplain.  To protect this part of the road from less than 1-year recurrence flows, the road would be elevated 3ft for the 2500 ft, and result in a substantial impact to the floodplain at the Lower Washout (Table 1).  The primary reason for rejecting the medium reroute (C; Figure 1) was that 700 ft of the road would remain in the floodplain and have to be raised, and the longer reroute was available to remove all of the road from the floodplain.  Further, steep terrain and snow avalanche hazards upstream of the proposed bridge crossing preclude routing the road completely around this site.  Use of a higher route on to the valley wall would require blasting to remove huge boulders, which could impact confirmed sightings of federally listed northern spotted owls (Strix occidentalis caurina).  
Description of Site-Specific Flood Risk

Under the preferred alternative, only 300 ft of road would remain within, but elevated above the 100-year floodplain.  Information on flood flows and floodplain risk comes from USGS stream gaging data collected since 1911, a HEC2 floodplain model constructed by the NPS (Riedel, 1993), and a study of paleo peak flows (Jarrett, 1995).

In the past 15 years, the Stehekin River has had six large floods (Table 2).  The November 1995 event was believed to have a 100-year recurrence interval, while the October 2003 event’s recurrence interval is estimated by the USGS at 500 years.   In addition to these exceptionally large floods, larger than normal spring floods occurred in 1997 and 1999, and 10-25 year recurrence events occurred in 1989 and 1990.  None of the earlier floods on record damaged the road at Coon Run, however the record 2003 event not only damaged the road, it set the stage for more frequent flooding and damage to the road in its present location.  Due to floodplain and channel processes, the Coon Run part of the road is flooded continuously for 300 ft, and the road in the Lower Washout is flooded at discharges of >7000 cfs.
Main channel velocities for the 100 year event on the Stehekin River are in the range of 11-12 fps, with depths greater than 12 ft (Figure 2).   Flood depths for this event on the left overbank near Coon Run are on the order of 6-8 ft, with velocities expected in the 5-7 fps range (Figure 2).  Over bank velocities along the road in the Coon Run floodplain are more than enough to erode the loose sandy soils and the loose road fill and. is enough to move vehicles off of the road and present a hazard to pedestrians.  The nature of these hazards makes it necessary to elevate the western bridge approach.
Maximum paleoflood discharge for the Stehekin River at the USGS gage is estimated at 36,000 cfs based on paleoflood deposits (Jarrett, 1995).  This estimated maximum probable flow is 10,000 cfs larger than the October 2003 flood, and would result in much deeper and more rapid flood flows in the floodplain.  However, it is unlikely that such an extreme flow would be deep enough to inundate the bridge deck. 

The amount of time required for warning of possible road flooding is on the order of a few hours to a day.  The largest floods on the Stehekin River take many days to a week or more to build.  Thus flood waters will rise slowly initially at the site of floodplain occupation on the west bridge approach (Figure 1) due to its location several hundred feet from the active channel.  Further, the National Weather Service has developed a flood warning system for the valley. And since the 2003 flood valley residents are watching the river gage on the internet.
There is a small possibility that a natural dam could form in the canyons in the upper Stehekin River, and release a large, somewhat unexpected flood event on the lower valley.  Such an event has not been recorded in the last 100 years, nor has it been identified by deposits or landforms in the valley.

In the event of an extreme (>100 year) flood event, there is high ground available immediately adjacent to the site and a trail located ¼ mile away for evacuation of the site if necessary.  Further, the shallow nature of flooding at this site allows the NPS to get heavy equipment through this area in emergencies.  There is also a segment of the Stehekin valley Road 2 miles downstream that is impassable during  large floods because it is in a low point within the 100-year floodplain. 
Minimizing Impacts to Floodplain and Wetland Values 

The proposed action, due to its design, will have minor, moderate-term impacts to floodplain values and moderate, long-term impacts to wetland values. Negative floodplain impacts are associated with isolating the Coon Creek from the Stehekin River floodplain by the raised western bridge approach.  Negative wetland impacts would be from permanent filling of 4500 ft (0.1 acre) of wetland on the western bridge approach.  Off-setting the negative impacts to floodplains and wetland at Coon Run are several positive benefits of the preferred alternative:

· The bridge abutments will be made from concrete but faced with rock and native logs, and will be revegetated with native shrubs;

· Movement of the road 200 ft back from its old location near the main channel of the Stehekin River;

· Removal of 2500 ft of road from the floodplain at the Lower Washout.  This action will allow the river to occupy its floodplain and create new riverine wetland habitat; and
· Removal of the old, undersized culvert and fill along 300 ft of the old road alignment.  Replacement of the old 3 ft culvert with the 50 ft bridge will open up the mouth of Coon Creek, and allow more flood water to move into and through the wetland.
The proposed action is not in a high flood hazard area, and work would be conducted at low flow periods on the river when there is no flood water at the site.  This action will allow for safe road access and evacuation of the upper valley, and will result in reducing the amount of crushed gravel that washes into the river during flood events.
Conclusion
The National Park Service concludes that there is no practical alternative location for placement of the Coon Creek Bridge.  Under the proposed action, removing 2500 linear feet of road in the floodplain at the lower washout, replacement of a 3 ft culvert with a 50 ft long bridge, and relocating the road away from the creek mouth will substantially mitigate the permanent loss of about 0.1 acres of wetlands.  The National Park Service, therefore, finds that this project is in compliance with Executive Order 11988 (Floodplains).  Although the preferred alternative will result in a permanent net loss of 0.1 acres of wetland that is inconsistent with NPS policies, over time removing 2500 ft of the road from the floodplain will allow for development of new wetlands that will allow us to meet Executive Order 11990: "Protection of Wetlands."  
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[image: image1.emf]Figure 1. Map of Stehekin River floodplain at Coon Run with LIDAR bare earth model background.  Wetland is shown as floodplain upstream of Coon Run Washout.
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Figure 2.  Cross section of Stehekin River at mouth of Coon Creek.
Table 1. Coon Run EA Alternative impacts to floodplains.
	Alternative
	Length in FP
	Amt. Fill in FP *
	Length FP rehab
	Length new road

	No Action
	0
	0
	0
	0

	B (short)
	2500 ft
	6600 cy
	600
	900 ft 

	C (medium)
	1800 ft
	5500 cy
	2800
	3500 ft

	D (preferred)
	300 ft
	3000 cy
	2800 ft
	3600 ft



*for alternatives B, C and D 3,000 yards of fill will go in the western bridge approach.

Table 2. Largest floods on record for the Stehekin River.

	Date 
	Discharge (cfs) 

	October 20, 2003
	25,600 

	November 29, 1995
	21,000 

	May 29, 1948
	18,900 

	June 20, 1950
	18,400 

	December 26, 1981
	17,300 

	June 16, 1974
	16,600 

	November 24, 1990
	14,700 

	June 2, 1969
	14,400 

	June 10, 1972
	14,400 
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