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Photo: Bubbs Creek Stockbridge

Summary

This assessment discusses a proposal for constructing a trail bridge across the South Fork of the Kings River at Upper Paradise. Since the original crossing washed out in 1969, no replacement has been made. The project would provide users with a safe crossing, prevent injuries related to use of the current footlog and attempts to ford in high water, and preserve existing recreational opportunities in the wilderness.
The work would consist of building a footbridge or a stock bridge across the river. The bridge would be of steel I-beam construction, with one or three spans, depending on the alternative. The bridge deck would be eight feet above normal high water to allow maximum flow underneath it during floods. Abutments and piers would be located above the average high water line, constructed of reinforced concrete and veneered with local stone. The east abutment would be anchored on a bedrock outcropping (see appendix A for drawing). The structure would be esthetically pleasing and blend into the natural environment.
Three Alternatives are explored in this assessment:

Alternative 1: No Action - Hikers would cross on the existing footlog until it becomes unusable. This may happen in the near future because the bridge is already in bad condition. ,If failure should occur, hikers would have to ford the river .  Fording may not be possible during high water and could be dangerous even when the water is low.
Alternative 2: Footbridge (Preferred Alternative) - Construct a footbridge for hikers which only spans the main channel. Stock users would continue to use the ford, which can be used for most of the season, but  not during snow melt or high water.
Alternative 3: Stockbridge - Construct a larger bridge, for both stock and hikers, which spans both the main channel and the high water overflow channel.

Under alternatives 2 and 3 the decking and kickers would be built using lumber packed in from the frontcountry.  The handrails would be made of native cedar.  Local rock and sand excavated for the footing would be re-used as aggregate for the concrete. All construction materials that can be packed would be transported by livestock.  Materials that are too large or heavy would be sling loaded in by helicopter. 

The no action alternative does not meet the objectives of this proposal, or the objectives of the Backcountry Management Plan. It reduces recreational opportunities for hikers in the wilderness. Alternative 2 meets the objectives of both this proposal and the Backcountry Management Plan. It maintains recreational opportunities for all users at the current level with the minimum impact to natural resources. Alternative 3 meets the objective of maintaining recreational opportunities for hikers, and improves recreational opportunities for stock users.  It does not meet the park’s minimum impact requirements.
Alternative 2 would create lower impacts than alternative 3, because the stock bridge would require a larger abutment on the east side, and three footings on the west side.  The footbridge could be built with a smaller east abutment and one footing on the west side.  The footbridge would also take less time to build, and use fewer resources.

Alternative 2 is the preferred alternative because it minimizes both the resources and environmental impacts necessary to accomplish the objective. It enhances wilderness opportunities and accessibility for a variety of users. It reduces a public safety hazard. It provides an esthetically pleasing structure and it preserves park values and resources for future generations.
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INTRODUCTION

Purpose and Need

Sequoia and Kings Canyon National Parks propose to build a bridge to span the South Fork of the Kings River at Upper Paradise Valley. This will replace a footlog, which is no longer safe for visitor use.
A river crossing along one of the most highly used trails in the backcountry (the Rae Lakes Loop) poses a danger to hikers. If nothing is done, visitor access to this popular trail will become limited. The footlog fell naturally across the main river channel 18 years ago, and has changed the channel over time. The main channel now flows between the bank and the log, and there is a 35 foot gap between the bank and the rootwad of the log. This gap has been spanned by a makeshift structure built by lashing smaller logs together (footlog extension). Hikers use this dangerous and unstable structure to cross the main channel onto the original footlog. Bank erosion widens the gap every year or two causing the smaller logs fall into the river. So far, it has been possible to replace these logs, but soon the gap between the bank and the main log will be too wide to span without adversely affecting wilderness values. The stock crossing, about 50 yards downriver, is adequate for most of the season, but is not useable during peak snow melt and high water (see map 1 on page 2).
The objective of this project is to provide a safe and sustainable way for visitors to cross the South Fork of the Kings River, where the trail crosses at Upper Paradise Valley, while having the least impact on the parks natural resources and wilderness values.

Project History and Planning Context 

The South Fork Crossing at Upper Paradise is 9 miles (14.4 km) upriver from the nearest road at the bottom of the Kings Canyon. In 1968, a footbridge was built to provide hikers with a safe passage across this fast-flowing and difficult stretch of the river. This bridge washed out during its first winter. The winter of 1968 to 1969 was one of the wettest winters of the century, but the bridge was constructed with insufficient clearance to withstand high flood flows. The I-beams have been removed from the river, and the abutments have been destroyed.

In the late 1970s, a new bridge was proposed, but before it was built, a tree fell across the channel to create the existing footlog. This log provided a safe hiker crossing for many years. 

The Backcountry Management Plan for Sequoia and Kings Canyon National Parks (BMP) was written shortly after the tree fell when the footlog was still safe and adequate. The BMP states that bridges in the wilderness can be replaced in kind, and it lists this crossing as a footlog. As the footlog became more and more dangerous and inadequate during the late 1990s, the trail crew, once again, began planning to replace the bridge. Similar crossings along this trail are bridged, and some kind of a crossing is necessary to maintain recreational opportunities in this popular area. It is a top priority now because the footlog is separated from the bank, and continued building or maintenance of the footlog extension is becoming infeasible.
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Map 1: Upper Paradise Valley and River Crossings

Scoping

No public scoping was done prior to the writing of this Environmental Assessment. Internal and interagency scoping was conducted. This included resource specialists in the park, US Army Corps of Engineers, US Fish and Wildlife Service, California State Department of Fish and Game and California Water Quality Control Board.

Issues and Impact Topics

Derivation of Issues and Impact Topics

Issues and concerns affecting this proposed action were identified from past National Park Service planning efforts, input from park resources specialists, and state and federal agencies.

Specific impact topics were identified based on federal law, regulations, and Executive Orders; 2001 NPS Management Policies; and National Park Service knowledge of limited or easily impacted resources. 

Issues and Impact Topics Selected for Detailed Analysis

The following impact topics were selected for detailed analysis: Wild and Scenic Rivers, Wilderness Resources, Health and Safety, Special Status Species, Vegetation, Wildlife, Scenic Values, Natural Soundscapes, Recreation, Wetlands, Floodplains, and Water Quality. The resources, which may be affected and the impacts that could occur are described in detail in the Affected Environment and Environmental Consequences sections of this document.

Impact topics dismissed from detailed analysis:

Geology

The South Fork of the Kings River is designated as a Wild and Scenic River along the river segment where the proposed project would occur. Geology, along with scenery and recreation, is one of the Outstandingly Remarkable Values protected by this designation.
Sequoia and Kings Canyon National Parks occupy approximately 1350 square miles within the central and southern portion of the Sierra Nevada. Granitic bedrock is widespread in these two parks and dominates a significant portion of the Sierra Nevada. Between two and three million years ago, snow and ice accumulated as glaciers at the higher alpine elevations and began to move westward down the mountain valleys. The down-slope movement of the ice masses cut and sculpted the valleys, cirques, and other glacially formed landforms throughout the Kings Canyon region. The Sierra Nevada. Paradise Valley is one of the sculpted U-shaped valleys carved by glaciers during this geologic period.
As none of the alternatives would have any impact on the geology or the visitor’s ability to appreciate the geology of this region, geology was dismissed as an impact topic in this Environmental Assessment.

Air Quality 

Sequoia and Kings Canyon National Parks are classified as Class I air quality areas under the Clean Air Act, as amended. The Clean Air Act also states that the federal land manager has an affirmative responsibility to protect the parks’ air quality-related values (including visibility, plants, animals, soils, water quality, and visitor health) from adverse air pollution impacts.
Should either bridge alternative be selected, local air quality would be temporarily affected; primarily by the use of small gasoline powered engines, such as those on chainsaws. Hydrocarbons, nitrogen oxide, and sulfur dioxide emissions would be dissipated rapidly by air movement since air stagnation is rare at the project site. These effects would last only as long as construction occurred. The park’s Class I air quality would not be affected by the proposal; impacts would be negligible and short term. Therefore, air quality was dismissed as an impact topic in this document.

Soils

The soils at the project site have a poorly developed organic component.  They are mostly composed of sand, gravel and cobble. Less than 2 cubic yards of soil would be disturbed for the preferred alternative (less than 6 cubic yards for the stockbridge). The proposed disturbance is considered negligible and short term, so soils were dismissed as an impact topic for this Environmental Assessment.

Archeological and Historic Resources

Approximately 5% of the parks’ total acreage (43,000 ±  acres) has been inventoried (surveyed) for the presence/absence of archeological resources. The known archeological and historical resources span a period of at least 3,000 to 5,000 years. These resources document prehistoric, ethnographic, historic, and even contemporary use of park areas. 
There are no known archeological sites near the proposed project (Burge 2004, personal communication). The proposed abutment locations are subject to periodic flooding, so it is unlikely that there would be any archaeological resources there. Therefore, archeological resources are not addressed as an impact topic in this environmental assessment. 

Should previously unknown archeological resources be uncovered during construction, all work would immediately cease in the discovery area and the National Park Service would consult according to 36 CFR 800.11 and, as appropriate, provisions of the Native American Graves Protection and Repatriation Act (1990).

Other Impact topics

The following topics were also dismissed, because there will be no measurable impacts to these resources: Cultural Landscapes, Historic Structures and Districts, Ethnographic Resources, Museum Objects, Socioeconomic Resources, Prime and Unique Farmland, Land Use, Environmental Justice, Indian Trust Resources, and Night Skies.

ALTERNATIVES

Introduction

The South Fork Crossing is part of the popular Rae Lakes Loop, the most heavily used backcountry trail in Kings Canyon National Park. It is directly adjacent to the Upper Paradise Valley campsites, receiving a diverse assortment of experienced and inexperienced hikers. Spanning 50 to 135 feet during normal high flow, the South Fork Crossing is difficult and dangerous for even the most experienced hikers; at times it is completely impassable. 

Since the original footbridge washed out in 1969, no replacement has been made. A four foot diameter tree fell across the river, in the mid 1980s, providing a footlog. The river started washing around the west end of this log in the early 1990s and erosion has continued since then, widening

the gap between the bank and the log. At first, backpackers, then the Kings Canyon trail crew,
spanned this gap with several generations of smaller logs (6 to 14 inches diameter) tied together with rope or twine. Periodically, the bank erodes further and these logs fall into the river and are washed away. Each time this happens it becomes more difficult to find new logs to span the increasing gap; more difficult to place them and more dangerous for hikers who cross on them. 

The stock crossing is about 50 yards below the footlog. It crosses a wide part of the river, so the current is less swift there. On the West side, it enters the river across a sand beach and a cobble bar. On the east side, it enters directly into the river through a break in the bank. The river bottom is medium sized cobble (mostly baseball sized, with some larger rocks).  The cobble substrate can withstand the stock traffic without significant impact. This crossing is usually passable by the time the meadows on the other side open for grazing. Prior to that, few stock parties choose to cross because they would need to carry feed for their animals in order to stay overnight.

Alternative 1: No Action Alternative

The No Action Alternative maintains the status quo at the South Fork Crossing. It provides a baseline from which action alternatives can be compared, magnitudes of  proposed changes can be evaluated and environmental effects of the those changes can be measured.
Under the No Action Alternative, the South Fork Crossing would continue to be bridged by the deteriorating footlog until the river cuts so far into the west bank that the footlog extension becomes impossible to maintain. After that visitors would be forced to find a different crossing.  Some would cross on a logjam (if present), where footing is even more precarious and logs can shift under foot, pinning people or causing them to fall into the river. They could also ford, but water can remain too swift and high to cross safely on foot until late July or even August. In the late 1990s, a hiker fell off the logs, which the trail crew put there, was swept downstream, pinned underwater by his backpack, and nearly drowned. The current footlog, the logjam and the ford are all hazardous crossings that could potentially result in human fatality.  Stock would continue to use the existing stock crossing down river.
Under the No Action Alternative the South Fork Crossing would continue to pose a threat to public health and safety. No management action would be taken to provide visitors with a safe crossing of the South Fork River at Upper Paradise, or maintain recreational access in this part of the wilderness.

Alternative 2: Footbridge Alternative (preferred)

The footbridge alternative would involve constructing a new footbridge in the same location as the original footbridge, which washed out in 1969. This is the narrowest part of the river, and there is a good bedrock outcropping on the east bank to place the bridge abutment. The west side is more difficult. There is a high water channel which runs near the bank until late season, then a forested island cobble bar between that and the main channel (see map 1, page 2). The footbridge design would have to take both the main channel and the high water channel into account.
A steel I-beam bridge 51 feet long would span the main channel. The new footbridge would have 3 feet more clearance under it than the original footbridge, to accommodate higher flows during flood events. On the west side, a stair would be necessary to get hikers up to the height of the bridge tread. There would be regular trail tread along the island cobble bar and a footlog across the high water channel.  On the east side about 70 yards of new trail, including 50 feet of causeway across sloping bedrock, would be constructed, to tie the new crossing in to the existing trail.
The bridge would have two abutments, with a solid core of reinforced concrete and a veneer of local stone. The free standing west abutment would be 6 feet tall, 5 feet wide and 2 feet thick. It would be located above average high water, with a buried footing extending 18 inches below the river level to resist undercutting. The east abutment would be anchored on a bedrock outcropping and stand 5’4” tall (see appendix A for drawing).
Every effort would be made to have the structure be esthetically pleasing, and blend into the natural environment. All materials which can be packed would be transported by livestock from Roads End. Materials that are too large or heavy (I-beams) would be sling loaded in by helicopter. 

Alternative 3: Stockbridge Alternative

The stock bridge alternative would involve constructing a new bridge in the same location as the original footbridge, which washed out in 1969. This is the narrowest part of the river, and there is a good bedrock outcropping on the east bank to place the bridge abutment. The west side is more difficult. There is a high water channel which runs near the bank until late season, then a forested island cobble bar between that and the main channel. The stockbridge design would have to take both the main channel and the high water channel into account, and maintain a reasonable grade and tread width for livestock. 
The new stockbridge would have 3 feet more clearance under it than the original bridge to accommodate higher flows during flood events. A steel I-beam bridge in three spans would cross the river. The main channel would be crossed by a 51 foot span. The cobble island and the high water channel would be crossed by two additional spans; 37 feet and 22 feet long, respectively. There would be two abutments and two piers, all constructed of reinforced concrete and veneered with local stone. The height of the west abutments would vary. The initial height would be 3.5 feet, ramping up to 6 feet across the main span.  The west abutments would all be 9 feet wide and 2 feet thick. They would be built above the average high water line, with a buried footing extending 1.5 feet below the river level to resist undercutting. The east abutment would be anchored on a bedrock outcropping and stand 5.3 feet tall (see drawing in appendix A). On the east side approximately 70 yards of new trail, including 50 feet of causeway, would be constructed to tie the new crossing in to the existing trail.
The structure be as esthetically pleasing as practicable, so that it would blend into the natural environment. Livestock would pack in most materials from Roads End. Materials that are too large or heavy (I-beams and the long pieces of decking used for outriggers) would be sling loaded in by helicopter. 

Construction, Staging and Park Operations (Alternatives 2 and 3)

Abutments

Holes for the abutments would be dug by hand with shovels and picks. Material from the holes would be re-used as aggregate for the abutments. Additional rock, aggregate and sand would be collected locally. All cement and some sand would be packed in by stock. Concrete and mortar would be mixed by hand at least 100 feet from surface water. Tools and equipment would be cleaned away from surface water. Dirty water would be filtered through burlap and poured into a sump hole. All waste cement products would be packed out of the backcountry for disposal.

Bridge and Deck 

I-beams would be flown in whole, or in two pieces, depending on the lifting capacity of the helicopter. They would be welded together with plates at the staging site, if necessary. A high line, winch and “come-a-long” would be used to move the beams into place after they were welded. After the beams were placed, horizontal and vertical cross bracing would be welded to them every 8 feet. The decking would be fastened on with self-tapping screws. Kickers (a feature at the edge of the walking surface that helps hold the decking level) and handrails would be added last. The decking and kickers would be CBA treated wooden lumber, packed in from the frontcountry. The handrails would be native cedar, from local trees if they are abundant. If local cedar is scarce, and removing it would adversely affect the ecology or the scenery, it would be brought in from elsewhere.

Staging, Camping and Supplies

The staging area would be about 50 yards northwest of the west end of the bridge, out of sight of most visitors. Supplies and materials would be stockpiled at the staging area for use on the project.
A construction crew of approximately seven people would stay at one of the camps on the west side of the river. All minimum impact regulations and considerations would be followed. Construction and camp supplies would be packed in by stock. There would be no overnight stock use and no grazing. The project would take place in September and October. If it could not be completed during the first season, construction would resume the following September.

Table 1: Differences between Alternatives 2 and 3
	
	Alt 2: Footbridge
	Alt 3: Stockbridge

	Number of abutments
	2
	4

	Total length
	51 feet
	135 feet

	Abutment size at base
	2 X 5 feet
	2 X 9 feet

	Deck width
	4 feet
	7 feet

	Number of I-beams per span
	3
	4



	Approach on west side
	metal stair
	dirt ramp

	Construction time (estimated)
	6 weeks
	9 weeks


Environmentally Preferred Alternative

The Footbridge Alternative is the environmentally preferred alternative because it meets the criteria established in section 101(b) of NEPA. It minimizes the resources and impacts necessary to accomplish the objective. It enhances wilderness opportunities and accessibility for a variety of users. It reduces a public safety hazard. It provides an esthetically pleasing structure and it preserves park values and resources for future generations.

The No Action Alternative would not accomplish the objective and it would not reduce the existing safety hazard. The current situation is not sustainable.  Soon it will not be possible to place extensions on the footlog and hikers’ access to the park’s wilderness resources would become limited. This would lead to crowding in Upper Paradise Valley early in the season.  In addition to these effects, cut logs would continue to fall into the river and look unsightly. 

The stock bridge Alternative would accomplish the objective of providing a safe and sustainable crossing, and it would be accessible to the greatest number and variety of users. However, the impacts to natural and wilderness resources would be greater for this alternative than for the footbridge alternative. It would require about three times as much digging and soil disruption, about twice as much native materials gathered from the local area, more pack trains and helicopter flights of supplies and more time to build. 

Alternatives Considered but Rejected:

1) Provide hikers with another footlog

This alternative was rejected because it does not fulfill the objective. It is not sustainable and the resource impacts would be unacceptable. A very large tree would be required to span the entire width of the river. Even if such tree was available and used as a foot-log, it is likely that the river would wash it out during a flood. It is also likely that another log jam would build up behind it. Water would once again wash around the end of it, as it does with the existing footlog.  Felling a tree greater than 4 feet in diameter, together with the prospect of unnatural erosion and log jams were determined to be unacceptable impacts to natural and wilderness resources.

2) Locate the bridge upriver from the 1969 location

The area upriver of the 1969 location was carefully examined for suitability as a bridge site. The Arrow Creek drainage is not far above the chosen site, and there are many wetlands associated with the confluence of Arrow Creek and The South Fork of the Kings. Placing a bridge upriver from the old bridge site would disturb wetlands and require more new trail construction. It would have greater impacts to wilderness and natural resources, with no added benefit. The possibility of placing the bridge upriver from the chosen site was rejected.
3) Locate the bridge downriver from the 1969 location
The area downriver from the 1969 location was carefully examined for suitability as a bridge site. The Woods Creek drainage is not far below the chosen site. The Kings River is wider between the chosen bridge site and its confluence with Woods Creek, with gravel and sand banks on both sides. This area would require a longer bridge, and piers located in the river channel. It would have greater impacts on wilderness and natural resources with no added benefit. The possibility of constructing a bridge downstream of the chosen location was rejected.

	Table 2. Comparative Summary of Alternatives   

	Alternative
	Meets Project Objectives?

	No Action Alternative
Under the No Action Alternative, no management action would be taken to provide visitors with a safe crossing of the South Fork River at Upper Paradise. The South Fork Crossing would continue to be bridged by a deteriorating footlog until the river cuts too far into the west bank, making the footlog extension impossible to provide. After that hikers would be forced to ford when possible or cross on logjams, if available.

	No. 

There would be no sustainable, safe crossing of the South Fork River at Upper Paradise to replace the old bridge or the footlog.
Recreational opportunities for hikers would be reduced.

Recreational opportunities for stock users would remain the same. The ford is usually safe by the time that the meadows on the other side are open for grazing.
Use of the existing footlog, ford and log jam would remain a health and safety hazard for hikers.

	Footbridge Alternative (preferred)

 The footbridge alternative would involve constructing a new footbridge in the same location as the one which washed out in 1969. The main channel would be spanned by a steel I-beam bridge 51 feet long. The bridge would be more elevated than the old bridge to accommodate higher flows during flood events. There would be two abutments, constructed of reinforced concrete and veneered with local stone. The west abutment would be 6 feet tall, and a stair would be necessary to get hikers up to the height of the bridge tread. There would be regular trail tread along the island and a footlog across the high water channel.


	Yes.

 Hikers would have a safe crossing of the South Fork of the Kings river at Upper Paradise.

Recreational opportunities for hikers would be maintained.

Recreational opportunities for stock users would remain the same.

This smaller, simpler structure would have the minimum impact on natural resources and wilderness values necessary to meet project objectives.

	Stockbridge Alternative

The multiple use (stock) bridge alternative would involve constructing a new bridge in the same location as the one which washed out in 1969. The entire river width would be crossed by a steel I-beam bridge in three spans. The main channel would be crossed by a 51 foot span. The island and the high water channel would be crossed by two additional spans; 37 and 22 feet long, respectively. There would be two abutments and two piers, constructed of reinforced concrete and veneered with local stone. The height of the west abutments would vary, starting at three and a half feet tall and ramping up to 6 feet tall across the main span.
	Yes
Hikers and stock users would have a safe crossing of the South Fork of the Kings River at Upper Paradise.

Recreational opportunities for hikers would be maintained.

Recreational opportunities for stock users would improve.

A larger, more complex structure would have a greater impact on park resources and wilderness values.


AFFECTED ENVIRONMENT

Location and General Description

Sequoia and Kings Canyon National Parks are located in the eastern part of central California. Although established by separate acts of Congress, the two parks share miles of boundary and are managed jointly. Both parks occupy the western slope of the Sierra Nevada mountain range. Combined acreage for the two parks is 865,952 acres, 83.6% of which is designated wilderness. 

Paradise Valley is a classic, glaciated, U-shaped valley located 9 miles (14.4km) up the South Fork of the Kings river from the trailhead at Roads End. The river through the valley is mostly gentle gradient, with riffle-pool and glide channel structure. There are also short steep drops where it cascades through scoured bedrock and large boulders. The floor of the valley ranges from 6,580 to 7,000 feet above mean sea level. The valley is oriented in a north-south direction, and its sides rise 2,000 feet above the essentially flat valley floor. Paradise Valley is about 3 miles long and varies from a little under .2 miles wide to around .4 miles wide.

There is an established camp, mostly used by backpackers, at Upper Paradise, just west of the trail crossing. Livestock turn and cross the river at the ford below the camp, so they do not travel through the camp. The ford is an important watering area for livestock, because it is the first large water crossing on that stretch of trail. About 50 yards above the ford, in the middle of the camp, is the existing footlog and logjam. One hundred yards upriver of the footlog, at the upper end of the camp, is the proposed bridge site (see map 1, page 2).
Wild and Scenic Rivers

The upper section of the South Fork of the Kings River is classified as wild and protected by the Wild and Scenic Rivers Act (16 USC 1271). This portion of the river is remarkable for its outstanding scenic, geologic and recreational values. The river here is clear and fast, flowing over granite, sand, cobble, boulders and bedrock. The free-flowing condition and unique values of this river are protected for the benefit and enjoyment of present and future generations. All proposed activities would occur within the Wild and Scenic boundary for the South Fork of the Kings River.

Wilderness
Backcountry areas of Sequoia and Kings Canyon National Parks were designated the Sequoia-Kings Canyon Wilderness by Congress in 1984 (PL 98-425). Wilderness is managed to preserve its natural condition, and is a place for a primitive type of recreation. It is characterized by its outstanding opportunities for solitude, where man is a visitor who does not remain. Wilderness has a primeval character without permanent improvements or human habitation, and appears to be affected primarily by the forces of nature, where man’s imprint is substantially unnoticed.
Management of wilderness must preserve its wilderness character and allow for visitor enjoyment. There are six specified purposes of wilderness: recreational, scenic, scientific, educational, conservation, and historical use. Land managers can approve and implement activities in wilderness provided that the activities further one or more of the purposes of wilderness. Before an action can be implemented in the wilderness, the action must be analyzed following a protocol called the minimum requirement decision guide. The proposed bridge project would occur in a designated wilderness area, and the minimum requirement analysis is discussed in Appendix D.

Special-Status Species (Threatened, Endangered, Species of Concern, and Designated Critical Habitats)
The U.S. Fish and Wildlife Service provided a list of special-status species that may be within the project area or depend on it for critical habitat.
None of the wildlife expected to occur in or near the area are listed threatened or endangered species. Species of concern that could be in the project area are addressed in the wildlife portion of this document.
No endangered, threatened or rare plant species were identified by the US Fish and Wildlife Service for the Upper Paradise trail bridge project. Appendix C considers all of the plant species that the US Fish and Wildlife Service listed for the Upper Paradise Valley Trail Bridge Project. Species of concern that could be in the project area are addressed in the vegetation portion of this document.
Vegetation

The vegetation of Sequoia and Kings Canyon is diverse, varying from foothills chaparral and hardwood forest at lower elevations to alpine vegetation at elevations above 10 to 11,000 feet. 

Vegetation near the proposed project is primarily comprised of mid-elevation mixed coniferous forest. Dry upland sites are dominated by white fir, lodgepole pine, incense cedar, Jeffrey pine, and red fir with a relatively open understory. On cobble bars in the river corridor and in wet areas adjacent to the river there are black cottonwood and white alder in addition to the white fir and lodgepole pine. Shrub willows and a diversity of herbaceous plants occupy the understory of these wetter sites.
There are no known populations of rare, endangered or threatened species near the project site. Species of concern, which could occur near the site, include: Tehipite Valley jewelflower, short leaved hulsea, California pinefoot, Muir’s raillardella and Tulare county bleeding heart.  

Wildlife

The site would support wildlife typical of a southern Sierra conifer forest near water. Characteristic mammals that may occur at the site would include Douglas squirrel, flying squirrel, deer mouse, mule deer, mountain lion, and possibly long-tailed voles in herbaceous areas near the river. Characteristic birds would include Steller’s jay, mountain chickadee, American dipper, red-breasted nuthatch, American robin, white-headed woodpecker, brown creeper, yellow-rumped warbler, dark-eyed junco and northern goshawk. Characteristic reptiles include northern alligator lizard, western fence lizard, terrestrial garter snake, and rubber boa; and Pacific treefrog are the most common amphibian observed. Because of the elevation, it is unlikely that any fish occur there naturally. However, the waters are occupied by introduced rainbow trout, brown trout, and possibly some brook trout.
Species of concern that could be in the project area include spotted bat, Townsend’s big-eared bat, various species of myotis bats, fisher, wolverine, northern goshawk, prairie falcon, American peregrine falcon, American dipper, black swift, Vaux’s swift, olive-sided flycatcher, white-headed woodpecker, and California spotted owl. Except for those listed in the previous paragraph and some of the bats, these species would normally be transient and generally scarce or unobserved in the project area. 
Health and Safety 

The South Fork hiker crossing poses a threat to public safety. It is an old log that fell naturally in the mid nineteen eighties. The river has washed around the base of it leaving a 35 foot gap between the bank and the log. The gap is spanned by three logs lashed together. In the late 1990s a hiker fell off the lashed logs, was swept downstream, pinned underwater by his backpack and nearly drowned. This crossing is dangerous, but most people risk it rather than trying to ford. When the gap between the bank and the log gets too long to span, visitors will be forced to find a different crossing. Some will cross on logjams, when they are available, but the footing there is even more precarious; logs can shift under foot, pinning people, or causing them to fall into the river. They could also ford, but water can remain too swift and high to cross on foot into late July. The current footlog, the logjam and the ford are all hazardous crossings which could potentially result in human injury or fatality.

Scenic Resources

There is a scenic interface of river, rock, and forest throughout Paradise Valley. This feature is an important scenic resource recognized throughout the South Fork of the Kings River, and found at Upper Paradise. The dramatic rock walls that rise above the South Fork in the Muro Blanco and at the bottom of the Kings Canyon are mostly obscured by forest cover near the South Fork Crossing. The River itself contributes substantially to the area’s scenic value. Its banks are sand and cobble deposited by glaciers, sparsely covered with trees and other vegetation. In spring the river changes from calm and clear to white and frothy and its banks are dotted with wildflowers. Upper Paradise Valley is one of the less steep parts of the river, with the rugged Muro Blanco above, and tumbling cascades not far below. When you catch a glimpse between the trees, there are views of the sheer granite face of the Muro Blanco and the open benches of the Arrow Creek drainage. There are no important or historic viewpoints located in Upper Paradise.

Natural Soundscape

The soundscape of Upper Paradise Valley is dominated by river sounds. River sounds are not constant however; there is a rise and fall of river sound level, depending on the time of year, the time of day, the wind direction, and the amount of recent rainfall. Audible sounds are usually generated by nearby sources. Squirrel chatter and woodland birds such as robins, jays and warblers can often be heard nearby. Many distant or quieter sounds that would be audible away from the river are “drowned” out by the river sound, especially during high water. In the summer and fall, when the river is low, aircraft sounds may be audible. Most of them are commercial jets or military planes. 

Recreation 

The Sequoia-Kings Canyon Wilderness offers opportunities to experience a spectrum of wilderness-related recreational activities away from the busy pace and noise of automobiles and modern technology. Activities range from sightseeing and picnics to multiple night backpacking or horsepacking trips. All visitors can enjoy the solitude of nature, the sounds of water, wind and natural scenery. Recreational opportunities include photography, nature study, walking/hiking, stock use, swimming/wading, fishing, camping, rock climbing and cross-country skiing. 

The Rae Lakes Loop is one of the most popular hikes in Sequoia and Kings Canyon, if not in the entire Sierra. The 46 mile long loop passes through a diversity of habitats from the open Jeffrey pine and manzanita forests to high alpine and subalpine lake basins. This trail has historically been maintained for the enjoyment of a wide range of wilderness users including first time backpackers and stock users. Currently the only section along this route that is not maintained to this standard is the South Fork Crossing at Upper Paradise.

Approximately 2,500 visitors hike or ride through Upper Paradise Valley each year.  The campsite, immediately adjacent to the crossing, has five designated sites, and approximately 600 visitors camp there between Memorial Day and Labor Day. There is a food storage locker in the camp.  Campers can secure extra food and scented items in the locker to keep them away from animals.

Wetlands

The river at the proposed project site is classified as riverine upper perennial (Werner, 2004 personal communication), and includes the main channel of open flowing water and the unvegetated rock and cobble substrate. This channel is approximately 50 feet wide and is armored with rubble and boulders across the full width. The main channel is wider both up and down river of the proposed site (approximately 110 feet wide). River cobble and rock provide substrate for algae and semi-aquatic organisms within this river reach. In addition, the cobble and rock armor the riverbed, reducing channel down-cutting and meandering. The abutments for the proposed bridge would be above the average high water line, on a sparsely forested island cobble bar between the main channel and a smaller, high water channel.
A sparse, palustrine scrub-shrub stand dominated by willow occupies a gravel bar approximately 100 yards downstream from the proposed bridge site. Grasses, sedges and forbs also grow on the gravel bar. Sparse stands of willow provide limited wildlife habitat structure (perches for birds, cover for fisheries and aquatic organisms) within the river environment. The roots anchor cobble and gravel, providing additional stability to the riverbed which reduces down-cutting and meandering. 

Floodplains

Floodplains play a necessary role in the overall adjustment of a river system. They exert an influence on the hydrology of the basin and provide temporary storage for sediment eroded from the watershed. Periodic flooding provides sediment and nutrients that are essential for the aquatic and vegetative health of the floodplain. Floodplains are features that are both the products of the river environment and important functional parts of the system. However, human-made structures, such as bridges and buildings, placed within a floodplain can impede natural flow and result in damage to structures during flood events. The 100-year floodplain is typically used to define the general floodplain boundary, but the flow for this kind of event is unknown at upper Paradise Valley. The proposed bridge abutments would be in the floodplain for the South Fork of the Kings River.

Water Quality

Water quality in the Kings River is of excellent quality and generally above state and federal standards. The state of California considers the surface water quality of the Kings River to be beneficial for wildlife habitat, freshwater habitat, contact and non-contact recreation, freshwater replenishment, municipal and domestic water supply as indicated in the Central Valley Regional Water Quality Control Board’s Water Quality Control Plan for the Tulare Lake Basin (1995).
By far, the single biggest threat to the parks' water is air pollution. Air pollution adds acidic deposition, nutrients, and other contaminants to the parks’ waters. Because the parks’ waters are naturally low in nutrients, the addition of airborne nitrates and ammonia may be causing some level of change to the natural system. The drift of pesticides and other contaminants from upwind agricultural areas is one of the most serious concerns. Measurable amounts of pesticides fall on the park, and pesticide residues have been found in the tissues of aquatic fauna. 

Recreational activities such as horseback riding, swimming, and hiking can lead to the introduction of organic, physical, and chemical pollutants into aquatic systems. Water quality at Upper Paradise may also be affected by human and animal waste and may contain parasites such as Giardia lamblia
 ENVIRONMENTAL CONSEQUENCES

Introduction

This section describes the potential environmental consequences associated with the no-action, the footbridge, and the stockbridge alternatives. Relevant sections of federal law, NPS policy and/or Sequoia and Kings Canyon Management Plans are referenced. The methodologies and assumptions for assessing environmental consequences are discussed, including consideration of intensity and duration of impacts; cumulative impacts; and measures to mitigate impacts. The impact analyses sections are organized by impact topic. The first section analyzes the effects of each alternative on the Wild and Scenic River Values and Free flowing condition of the river. This pattern is repeated for each of the resources and issues selected for detailed analysis, and described in the Affected Resources portion of this document.
Conclusions are a summary of the impacts discussed. As mandated by National Park Service policy, resource impairment is explained and then assessed for each alternative. Impairment is determined according to the Interim Technical Guidance On Assessing Impacts And Impairment To Natural Resources 2003, which states: “Some, but not all, major impacts to natural resources may be an impairment, depending on the severity, duration, and timing of the direct, indirect, and cumulative impacts and on the park purpose, management objectives and context. Impacts determined to be negligible, minor, or moderate are not as likely to lead to impairment, but may do so in rare cases ...” A table of impact threshold definitions (negligible, minor, moderate and major) for each impact topic is included, on pages 30-31, at the end of this section.
Wild and Scenic River

Laws and Policies

“...No management actions may be taken that could adversely affect the values that qualify a river for inclusion in the National Wild and Scenic Rivers System.” (NPS Management Policies 2001, 4.3.4) 

“...Resource management practices will be limited to those which are necessary for protection, conservation, rehabilitation or enhancement of the river area resources. Such features as trail bridges, fences, water bars and drainage ditches, flow measurement devices and other minor structures or management practices are permitted when compatible with the classification of the river area and provided that the area remains natural in appearance and the practices or structures harmonize with the surrounding environment.” (Wild and Scenic Rivers Interagency Guidelines, Federal Register / Vol. 47, No. 173, Section III).

Methodology

The Sequoia and Kings Canyon (Draft) Wild and Scenic Rivers Management Plan identifies scenery, recreation and geology as Outstandingly Remarkable Values for the South Fork of the Kings River (upper segment).
The outstandingly Remarkable Values of scenery and recreation are considered as separate impact topics in this EA, because the Park Service is required to consider these issues for the Wilderness and Organic acts as well. Geology was also considered separately, and was dismissed as an impact topic (see impact topics considered, but dismissed, on page 3).
Impacts to free flowing condition were assessed by determining if conditions within the river channel would be altered. Changes in: 1) active channel location 2) cross-sectional shape, width depth, 3) channel slope, 4) channel form (straight meandering or braided) and 5) other parts of the river system (up or down river), which result from an action could constitute impacts to free flowing condition. Impacts to wetlands and floodplains are considered as separate impact topics.

1) No Action Alternative

There are no new water diverting or impeding activities associated with this alternative. The current condition of the river would be unchanged and there would be no impact to the free flowing condition of the river. Negligible impacts to free flowing condition are created by the footlog extensions when they fall into the river and are caught in logjams that form downriver.
2) Footbridge Alternative

The two abutments for the footbridge would be built above the average high water line, so that there would be no alterations to the river channel’s location, shape, slope or form. The bridge deck would be eight feet above average high water, to minimize obstruction during flood events and maximize flows beneath the bridge. This would also reduce the likelihood that the bridge would wash out, creating an impact downriver. There is a possibility for flood debris to catch on the bridge, especially the west pier, however there are no log jams built up behind the trees on the island, so it seems unlikely.
3) Stockbridge Alternative

The four abutments for the stockbridge would be built above the average high water line, so that there would be no alterations to the river channel’s location, shape, slope or form. The bridge deck would be eight feet above average high water to minimize obstruction during flood events and maximize flows beneath the bridge. This would also reduce the likelihood that the bridge would wash out, creating an impact downriver. The possibility of logjams is slightly greater for this alternative than for alternative 2, because the deck height on the west side is lower where it ramps down across the high water channel.
Conclusions/Impairment

None of the alternatives would result in impairment to the free flowing condition of the river resource. Alternative 1 has negligible impacts downriver. Alternatives 2 and 3 result in negligible impacts, which would only affect the river during a major flood event. None of the alternatives affect the free flowing condition of the river or its channel characteristics. 

Cumulative Impacts
There are no known or reasonably foreseeable cumulative impacts to the wild and scenic river from any future or related projects. Funding has been requested to replace the existing bridge in Cedar Grove, located between the Visitor's Center and the market. This bridge is approximately 13 miles down river from the proposed bridge, on the scenic portion of the South Fork of the Kings River. If funding is granted the replacement could occur in 2006, but is not expected to have a cumulative impact on the river or its designation.

Wilderness
Laws and Policies

Wilderness is defined as “an area of undeveloped Federal land retaining its primeval character and influence, without permanent improvements or human habitation, which is protected and managed so as to preserve its natural conditions and which (1) generally appears to have been affected primarily by the forces of nature, with the imprint of man's work substantially unnoticeable; (2) has outstanding opportunities for solitude or a primitive and unconfined type of recreation; (3) has at least five thousand acres of land or is of sufficient size as to make practicable its preservation and use in an unimpaired condition; and (4) may also contain ecological, geological, or other features of scientific, educational, scenic, or historical value. (The Wilderness Act Section 2 (c))

 “ except as necessary to meet the minimum requirement for the administration of the area for the purpose of this Act … there shall be no temporary roads, no use of motor vehicles, motorized equipment or motor boats, no landing of air craft, no other form of mechanical transport and no structure or installation within any such area.” (The Wilderness Act, Section 4(c))

“Trails will be maintained at levels and conditions identified within the approved wilderness management plan or other planning document. Trail maintenance structures (e. g., waterbars, gabions) may be provided, under minimum requirement protocols, where they are essential for resource preservation, or where significant safety hazards exist during normal use periods.” (NPS policy 2001 section 6.3.10.2 Trails in Wilderness)
The Backcountry Management Plan for Sequoia and Kings Canyon, 1986 (BMP) provides guidance for the management of wilderness in Sequoia and Kings Canyon. The objectives for trails in that plan state: "To provide recreational and administrative access [to the backcountry] that keeps physical and visual trail and resource impacts to a minimum.” 
 BMP policies regarding trails and bridges state:

"Trail and bridge construction, reconstruction, restoration and maintenance will be guided by the standards needed to meet the objectives, prevent undue resource degradation and preserve the variety of solitude distinctive to the backcountry of Sequoia and Kings Canyon"
“Existing bridges can be replaced if damaged and no other alternative is available.  Replacement bridges shall, if possible, be of the same type or of rustic materials that are compatible with the natural setting.”
Methodology

Each alternative is assessed for: 1) how it relates to the BMP and NPS policy: if it meets BMP objectives for backcountry trails, 2) how it impacts the values of: wilderness character, natural resources and primitive recreation, and 3) whether it is the minimum disruption of wilderness character and resources necessary to meet the objectives.

1) No Action Alternative

This alternative does not meet the BMP objectives of providing recreational access and preserving existing opportunities for solitude. When the existing footlog fails, some recreational opportunities, and opportunities for solitude, which were available when the BMP was written, will be lost. Ongoing, negligible impacts to wilderness character, such as cut logs falling into the river, and the unsightly footlog extension, would continue to disrupt wilderness character. There would be minor impacts to riverside vegetation, after the footlog becomes unusable, from visitors walking along the riverbank looking for a suitable crossing. Erosion at the stock crossing would continue. After the footlog becomes unusable, opportunities for solitude and primitive recreation would be reduced for most people, because they would be crowded on the west side of the river. On the other hand, opportunities for solitude could be enhanced for those few people who successfully ford, because relatively fewer people would be present on the east side of the river at any given time. This is the least disruptive alternative, but it does not meet the objectives of the BMP.

2) Footbridge Alternative (preferred)

This Alternative meets the BMP objectives of providing recreational access and preserving existing opportunities for solitude. It maintains the diversity of solitude and primitive recreation that was available when the BMP was written. It does not provide a bridge for stock users, who would be unable to cross the river until the water subsides later in the season. Stock would continue to ford. There would be a human-made structure in the wilderness, which would disrupt wilderness character in the immediate vicinity of the bridge. The footlog extension would be removed to reduce visual impacts at that location. The riverbank would benefit because hikers would not trample riparian soils and vegetation while looking for a safe crossing. There would be a beneficial effect on opportunities for solitude and primitive recreation for most visitors, because they would be able to continue their trips rather than being confined to the west side of the river. There would be a negligible negative impact on opportunities for solitude for visitors who could have crossed the river anyway. These visitors would still be able to go many places that most people cannot. A footbridge is the minimum size structure that would meet BMP objectives in a sustainable manner. As discussed in the Alternatives Considered but Rejected section (page 8), replacing the footlog would lead to greater impacts and would not be sustainable. NPS policy allows for trail structures in wilderness where significant hazards exist during the normal use period. Visitors normally begin hiking in the area in early May, but the river is not safe to ford on foot until late July of most years. This is a significant safety hazard for nearly half of the season. This alternative meets the objectives of the BMP.

3) Stockbridge Alternative

Compared to conditions in 1986, when the BMP was written, this Alternative improves recreational opportunities for stock users, and maintains recreational opportunities for hikers. There would be a human-made structure in the wilderness, which would disrupt wilderness character in the immediate vicinity of the bridge. The footlog extension would be removed to reduce visual impacts at that location. The river bank would benefit because people would not trample riparian soils and vegetation while looking for a safe crossing.  The stock crossing would begin to grow vegetation and stop eroding. There would be a beneficial effect on opportunities for solitude and primitive recreation for most visitors, because they would not be confined to the west side of the river and could continue their trips. There would be a negligible negative impact on opportunities for solitude for visitors who could have forded the river anyway. These visitors will still have opportunities to go many places that most people cannot. A stockbridge would meet the BMP objective of providing sustainable access for recreation, but it would not be the minimum action necessary to preserve the opportunities that existed when the BMP was written. NPS policy allows for trail structures in wilderness where significant hazards exist during the normal use period. Stock users usually begin visiting this area as soon as the meadows open for grazing. The closest meadows open on July 15th  of normal years (they open earlier on dry years and later on wet years). By that time the river is usually low enough for stock to ford safely, but not always.  Fording is sometimes a safety hazard for stock users early in the season. This alternative meets the objectives of the BMP in part, but it is not the minimum action.
Minimum Tool

The park has assessed the minimum tool requirement for the construction of a footbridge at this site. Most construction can be accomplished using primitive tools including packstock and hand tools. I-beams are needed because there are not enough local trees to sustainably use them for stringers. A helicopter will be required to fly the I-beams in.  Limited use of a welder is required because the I-beams may be too large to fly in whole, and crossbracing must be welded on after the I beams are in place.  Battery powered hand tools and possibly a chainsaw may be needed to complete the decking and handrails. A minimum requirement/minimum tool analysis can be found in appendix D.

Conclusions/Impairment 

None of the alternatives would result in impairment of wilderness resources.
Alternative 1 does not meet the BMP objectives for trails in wilderness. Alternative 2 meets these objectives while keeping negative impacts on wilderness to a minimum. Alternative 3 meets the objective of providing access, but not the objective of keeping trail impacts to a minimum. Alternative 1 has negligible adverse effects on wilderness character and resources. Alternatives 2 and 3 have minor adverse effects on wilderness character, which would be mitigated by building the structure to blend with the natural environment. Alternative 1 has a moderate adverse impact on opportunities for primitive recreation. Alternatives 2 and 3 have moderate beneficial effects on opportunities for primitive types of recreation.

Cumulative Impacts

Alternative 1 increases the likelihood that injuries will occur in the backcountry, necessitating search and rescue operations, including helicopters, in the wilderness. There are no other known or reasonably foreseeable cumulative or related impacts to wilderness from any of the alternatives.
Biotic Communities (Vegetation and Wildlife) 

NPS Policy:

It is NPS management policy “...to protect the components and processes of naturally occurring biotic communities, including the natural abundance, diversity, and ecological integrity of plants and animals (NPS Management Policies 2001). 

Vegetation

Methodology

Alternatives were assessed for 1) potential to cause adverse impacts to native plants or populations, including species of concern, and 2) potential to introduce or promote non-native species in the area.

1) No Action Alternative

There are no new vegetation disturbing activities associated with this alternative. However, when the current log crossing is no longer useable it is likely that hikers will have negligible adverse impacts on riverside soil and vegetation.  Impacts will occur as hikers walk up and down the riverbank looking for the easiest crossing. Another indirect result of this alternative would be increased overnight use at the Upper Paradise camp. This increased use would have negligible adverse effects in the form of vegetation damage due to trampling and, crushing (under tents, sleeping bags, etc) . There would be no change in the potential for introduction, establishment or promotion of non-native species at the site. Minor erosion and trampling impacts at the stock crossing would continue. 
2) Footbridge Alternative (preferred)

Native vegetation at the construction site would be adversely impacted by workers digging footings and trampling plants. There would also be impacts associated with six to eight  people camping in the area during the construction period. Overall, the area is not heavily vegetated, and few plants would be impacted. These plants are mostly herbaceous, and construction would occur late in the season, after most of them have gone to seed. Large clumps of herbaceous perennials would be transplanted to a safer location. Some individual cedar trees would be cut to make handrails and uprights for the bridge. This would happen only if the park determines that it would not adversely affect a large portion of the cedar population in the area. Stock would carry most of the supplies to the site and this could potentially bring non native seeds to the area. However, the site is already heavily used by stock  and the change would not be measurable. Soil disturbance could promote establishment of non natives, but would affect only a small area. 

A qualified botanist would survey the project site, before construction began, to look for native species of concern which could be in the area. If any of these species were found, mitigation measures to reduce or eliminate impacts to these plants, would be taken. Impacts at the stock crossing would continue.

3) Stockbridge Alternative

Native vegetation at the construction site would be adversely impacted by workers digging footings and trampling plants. There would also be impacts associated with having 6-8 people camping in the area during a longer construction period. Overall, the area is not heavily vegetated, and few plants would be impacted. These plants are mostly herbaceous, and construction would occur late in the season, after most of them have gone to seed. Large clumps of herbaceous perennials would be transplanted to a safer location. Some individual cedar trees would be cut to make handrails and uprights for the bridge. This would happen only if the the park determines that it would not adversely affect a large portion of the cedar population in the area. Stock would carry most of the supplies to the site, and this could potentially bring non native seeds to the area. However, the site is already heavily used by stock and the change would not be measurable. Soil disturbance could promote success of non natives, but would affect only a small area.
A qualified botanist would survey the project site, before construction began, to look for native species of concern which could be in the area. If any of these species were found, mitigation measures to reduce or eliminate impacts to these plants, would be taken. Impacts at the stock crossing would be reduced, but stock users would probably continue to water their animals at that location, so impacts would not be eliminated.

Construction impacts would be greater for alternative 3 than for alternative 2.  There would be three abutments on potentially vegetated sites, rather than one.  More pack trains would be required to haul supplies to the site.  Construction would also take more time to complete.
Conclusions/Impairment

None of the alternatives would result in impairment to vegetation resources.
Alternative 1 has minor adverse long term effects on local vegetation. Alternatives 2 and 3 have negligible adverse effects in the short term and negligible beneficial impacts in the long term. The short term adverse effects of Alternatives 2 and 3 would be mitigated by timing of construction activities and by transplanting some individual plants. If species of concern are found near the site, mitigation actions will be taken.

Cumulative Impacts

There are no known, or reasonably foreseeable other actions which would have cumulative impacts to vegetation when combined with any of the alternatives.
Wildlife

Methodology

Alternatives were assessed to see if they would have: 1) direct impacts to wildlife (harm individuals) or 2) indirect impacts to wildlife (alter habitat or behavior)

1) No Action Alternative

There are no new wildlife disturbing activities associated with this alternative in the short term. Increased overnight use, due to footlog failure, and visitors’ inability to cross the river, would have negligible to minor indirect impacts to wildlife. Concentration of visitors in an area often leads to habituation of wildlife to human presence along other unwanted effects such as scavenging, by wildlife, of discarded food items or illicit feeding of wildlife by visitors. Aquatic wildlife would continue to be affected by sediment, which is stirred up when packstock ford the river.
2) Footbridge Alternative (preferred)

There may be some local short-term direct impacts to terrestrial wildlife associated with use of equipment (noise) and presence of crew (disturbance) under this alternative. Indirect effects would include some loss of habitat from limited cutting of trees and shrubs. Limited sediment would enter the river during construction, affecting aquatic wildlife immediately downstream of the work site. These impacts would be negative, negligible and short-term. Implentation of this alternative is not expected to cause measurable changes in animal behavior, distribution, species composition, or abundance of resident populations. Aquatic wildlife would continue to be affected by sediment, which is stirred up by packstock as they ford the river.

3) Stockbridge Alternative

There may be some very localized, short-term, direct impacts to wildlife associated with use of equipment (noise) and presence of crew (disturbance) under this alternative. Indirect effects would include some loss of habitat from limited cutting of trees and shrubs. Some sediment would enter the river during construction, affecting aquatic wildlife immediately downstream of the work site. These impacts would be negative, negligible and short-term. Implementation of  this alternative is not expected to cause measurable changes in animal behavior, distribution, species composition, or abundance of resident populations. This alternative would reduce the amount of sediment, which is stirred up by packstock as they ford the river.

Conclusions/Impairment

None of the alternatives would result in impairment to wildlife resources.
Alternative 1 could have negligible to minor, indirect, long term adverse impacts to wildlife. Alternatives 2 and 3 could have negligible, direct and indirect, short term, adverse effects on wildlife. The effects of Alternatives 2 and 3 would not require mitigation.

Cumulative Impacts
There are no known, or reasonably foreseeable other actions which would have cumulative impacts to wildlife when combined with any of the alternatives.
Health and Safety

NPS Policy:
“The Service will strive to identify recognizable threats to the safety and health of persons and to the protection of property by applying nationally accepted codes, standards, engineering principles, and the guidance contained in Director’s Orders #50, #58, and #83 and their associated reference manuals. When practicable, and consistent with congressionally designated purposes and mandates, the Service will reduce or remove known hazards and apply other appropriate measures.....” (2001 NPS Management Policies, section 8.2.5.1)

Methodology

The analysis of impacts to health and safety focused on the number of potential individuals affected and the severity of the impact. 

1) No Action Alternative

The No Action alternative would not represent any change to the health and safety in the short term. Hikers would continue to use the hazardous and deteriorating footlog. There would be an increase in safety problems over the long term. All other methods for crossing the river are more risky than using the footlog. The ford is dangerous to cross on foot for nearly half the season, and people who attempt to ford risk being swept away by the current. The logjam is another hazardous crossing; it may shift underfoot pinning those who attempt to cross, or toppling them into the river. This alternative would not reduce the known hazard that exists for hikers trying to cross the South Fork of the Kings River. Stock users would continue to face the hazard of high water early in the season, but stock can ford safely earlier in the season than hikers. The ford is usually safe for stock when the meadows on the other (east) side are opened for grazing.

2) Footbridge alternative (preferred)

Hikers are the largest user group, constituting about 90% of the use. They are also the ones most at risk in the current situation. A footbridge would provide these users with a safe passage across the South Fork of the Kings River and eliminate the hazards faced by hikers attempting this dangerous crossing. Stock users would continue to face this hazard early in the season, but stock can ford safely earlier in the season than hikers.  The ford is usually safe for stock when meadows on the other side are opened for grazing.
3) Stockbridge Alternative

This alternative would provide all users with a safe way to cross the South Fork of the Kings River at Upper Paradise, and would eliminate the known hazard for all users during any part of the season.

Conclusions/Impairment

None of the alternatives would result in major impacts to health and safety.
Alternative 1 has a moderate adverse impact to human health and safety. Alternatives 2 and 3 have moderate beneficial effects on human health and safety. 

Cumulative Impacts

There are no known or reasonably foreseeable other actions which would have cumulative effects on health and safety when combined with any of the alternatives.

Scenic Resources

NPS policy

...[NPS] purpose is to conserve the scenery and the natural and historic objects and the wild life therein and to provide for the enjoyment of the same in such manner and by such means as will leave them unimpaired for the enjoyment of future generations” (NPS Organic Act, PL 64-235, 16 USC §1 et seq.)

“.... If a bridge is determined to be appropriate, it will be kept to the minimum size needed to serve trail users, and be designed to harmonize with the surrounding natural scene and be as unobtrusive as possible. (2001 NPS Management Policies, section 9.2.3.9)

Methodology

Impact analysis for scenery evaluated : 1) the distance and viewing conditions under which changes would be visible, and the number of viewers that would be affected, 2) the landscape character and any changes to the existing visual character and 3) important or historical viewpoints.

1) No Action Alternative

There would be no new impacts to landscape character or important viewpoints. Cut logs would continue to fall into the river over the next few years, and look unsightly. Increased overnight use at the Upper Paradise camp would probably increase visual impacts created by visitors to the area. More tent sites would get flattened.  Litter and duff would be removed. There would be more social trails and more human waste. These would result in negligible to minor impacts to scenery in the area.
2) Footbridge Alternative (preferred)

Effects to landscape character would be minor, because the bridge construction style would blend in with the natural environment, and the bridge would not be visible from more than 150 yards downriver. It would only be visible to people who use the bridge, stock users at the ford and individuals who camp nearby. No important or historic viewpoints would be affected. 
3) Stockbridge Alternative
Effects to landscape character would be minor, because the bridge construction style would blend in with the natural environment, and the bridge would not be visible from more than 150 yards downriver. It would only be visible to people who use the bridge and individuals who camp nearby. No important or historic viewpoints would be affected.

Conclusions/Impairment

None of the alternatives would result in impairment to scenic resources. Alternative 1 has negligible, short term, adverse effects on scenic resources. Alternatives 2 and 3 have negligible, long term, adverse effects on scenic resources. The effects of Alternatives 2 and 3 would be mitigated by constructing the bridge to blend in with the natural environment.

Cumulative Impacts

There are no known, or reasonably foreseeable other actions which would have cumulative impacts to scenic resources when combined with any of the alternatives.

Natural Soundscapes
NPS Policy
“The National Park Service will preserve, to the greatest extent possible, the natural soundscapes of parks. Natural soundscapes exist in the absence of human- caused sound. The natural soundscape is the aggregate of all the natural sounds that occur in parks, together with the physical capacity for transmitting natural sounds. Natural sounds occur within and beyond the range of sounds that humans can perceive, and can be transmitted through air, water, or solid materials.” (2001 NPS Management Policies, section 4.9)
Methodology

Because of the wilderness character of the Kings Canyon backcountry, most human-made sounds qualify as noise under the definition provided by Directors Order #47, which reads: “noise is generally defined as an unwanted or undesired sound, often unpleasant in quality, intensity or repetition.” Noise may often be the byproduct of desirable activities or machines, but it still requires management to protect park resources. Analysis focused on the noise level and duration and the social impacts that would occur from that disturbance.

1) No Action Alternative

There could be negligible long term impacts to natural soundscapes resulting from increased overnight use of the area in the spring. Voices from nearby campsites would be intermittent, and would mostly be drowned out be river sounds; especially because increased use would coincide with high water. Noise from airplanes would continue.

2) Footbridge Alternative

During the construction period (estimated 5 weeks), the voices of the construction crew would be heard nearby throughout the workday.  For approximately one week, while the crew worked on the stringers, the welder's gasoline motor would be audible during the late morning and most of the afternoon. During the rest of the project, noise would be limited to voices, hand tools, and cordless drills. There is a possibility that a chainsaw would be needed for less than a week or that a corded drill would be needed for one day. This would have a negligible impact to pass-through hikers, and a moderate impact for visitors camping in the area. There would be no long term impacts to the natural soundscape.

3) Stockbridge Alternative

During the construction period, the voices of the construction crew would be common. For approximately two weeks, while the crew worked on the stringers, the welder's gasoline motor would be audible during the late morning and most of the afternoon. During the rest of the project (estimated 7 weeks) noise would be limited to voices, hand tools, and cordless drills. There is a possibility that a chainsaw would be needed for one week or that a corded drill would be needed for one or two days. This would have a negligible impact to pass-through hikers, and a moderate impact for visitors camping in the area. There would be no long term impacts to the natural soundscape. Impacts would be greater for alternative 3 than alternative 2, because each phase of alternative 3 would take longer, and the crew would be in the area for an extra three weeks.

Conclusion/Impairment

None of the alternatives would result in impairment to the natural soundscape.  Alternative 1 has negligible, long term, adverse impacts. Alternatives 2 and 3 result in negligible to moderate impacts to the natural soundscape, depending on which tools are being used.  Impacts to visitor experience cannot be predicted with precision but will vary in relation to when they arrive and how long they stay.

Cumulative Impacts

There are no known or reasonably foreseeable other actions which would impact natural soundscapes and have a cumulative effect for visitors in the area.
Recreation

Laws and Policies:

...[NPS] purpose is to conserve the scenery and the natural and historic objects and the wild life therein and to provide for the enjoyment of the same in such manner and by such means as will leave them unimpaired for the enjoyment of future generations” (NPS Organic Act, PL 64-235, 16 USC §1 et seq.)

“A Wilderness.....has outstanding opportunities for solitude or a primitive and unconfined type of recreation” (Wilderness Act, Sec 2(c))

Trail and bridge construction, reconstruction, restoration and maintenance will be guided by the standards needed to meet the objectives, prevent undue resource degradation and preserve the variety of solitude distinctive to the backcountry of Sequoia and Kings Canyon. (Backcountry Management Plan for Sequoia and Kings Canyon, 1986)
Methodology

Each alternatives was examined to determine its affect on visitor enjoyment of park resources and opportunities for recreation.
Analysis was based on whether there was a complete loss of a recreation opportunity, a change in access to or availability of a recreation opportunity, or a change in the aggregate of recreation opportunities for the visitor.

1) No Action Alternative

In the short term, there would be no changes in recreational opportunities with the no action alternative. In the next few years, when the footlog becomes unusable, recreation opportunities for hikers will be limited during periods of high water. Access to parts of the wilderness will be limited, and many options now available to hikers will be eliminated. Most hikers will not be able to hike the Rae Lakes loop for nearly half the normal use period for this trail. There will be no long or short term changes in recreational opportunities for stock users.

2) Footbridge Alternative (preferred)

Opportunities for recreation will be maintained or enhanced for hikers (the existing footlog is an impediment to some hikers), and remain the same for stock users. Hikers would be able to access the Rae Lakes Loop, and other wilderness locations beyond South Fork Crossing, at any time. There will be no long or short term changes in recreational opportunities for stock users.

3) Construct a Stockbridge 

Opportunities for recreation would be maintained for hikers and enhanced for stock users. Visitors would be able to access the Rae Lakes Loop, and other wilderness locations beyond South Fork Crossing, at any time after snow has melted off the trails.

Conclusions/Impairment

None of the alternatives would result in impairment to recreational resources.
Alternative 1 has moderate adverse effects on recreational resources. Alternatives 2 and 3 have moderate beneficial effects on recreational resources. 

Cumulative Impacts
The No Action Alternative would hamper NPS efforts to maintain some popular wilderness trails to a standard that is safe for less experienced users.
Wetlands, Floodplains and Water Quality

Laws and Policy:

Executive Order 11988 (Floodplain Management) requires an examination of impacts to floodplains and potential risk involved in placing facilities within floodplains. 

Executive Order 11990 (Protection of Wetlands) requires an examination of the impacts to wetlands.

“The Service will...Work with appropriate governmental bodies to obtain the highest possible standards available under the Clean Water Act for the protection for park waters” (2001 NPS Management Policies, section 4.6.3)

Methodology:

Alternatives were evaluated on the extent to which they conform to cited laws and policies. Alternatives were also assessed to determine whether measures contained in the implementation standards would provide short-term wetlands protection during the work. Copies of the project proposal were sent to the US Army Corps of Engineers. They determined that section 404 compliance would not be needed because the footings would both be above the average high water line, and the channel would be completely spanned. The Regional Water Quality Control Board and California Fish and Game will also be notified. Their concerns will be addressed before plans are finalized or construction is started. 
1) No Action Alternative

The No Action alternative would maintain existing conditions with an increase in overnight use in the Spring. Wetlands and floodplains would be unaffected. Increased overnight use would be accompanied by an increase in human waste. Regulations mitigate the adverse effects of human waste disposal.  There is a latrine there, but it would fill quickly with more use, and not all campers choose to use it. The minor adverse impact to water quality caused by stock animals that urinate and defecate in the river where they ford would continue. The pack train stops to allow the animals to drink, and since stock can only urinate when they are stopped this results in a disproportionate amount of urine in the water. The same is less true for manure.
2) Footbridge Alternative (preferred)

There would be no measurable impacts to wetlands. The floodplain would be affected. The bridge is designed to allow maximum flow with minimum obstruction, but the flow for a 100-year flood event is unknown. 
The bridge deck will be constructed of CBA (copper boron azole) treated lumber, so that it will not need to be replaced as often.  There is no research available on the environmental effects of CBA. Copper is the component which has the greatest potential to impact aquatic systems (Brooks, K. M. 2000) and there has been extensive research on the effects of CCA (copper chromium arsenate) treated lumber in aquatic environments. Research on CCA treated lumber indicates that increased copper is only detectable when the treated lumber is submerged in the water and the water is stagnant or slow moving. Even in this situation there were no significant changes in aquatic invertebrate communities near the CCA treated structures (Brooks, et al. 2000). For this project the wood would not be in contact with the water, and the water beneath the footbridge is fast moving. A measurable increase in the concentration of copper ions in the river water would be highly unlikely and is not anticipated. Since copper is also a necessary mineral for plants (used in chlorophyll) any trace amounts that could enter the water, for example, in the form of leachate in rainwater or snowmelt, would be incorporated into biota downstream.
The minor adverse impact to water quality, caused by stock animals that pass urine and feces into the river where they ford, would continue. 

Construction would occur when the river’s flow is lowest and most parts of the channel are dry. This will minimize the likelihood of construction-related debris or sediment entering the river.

3) Stockbridge Alternative

There would be no measurable impacts to wetlands. The floodplain would be affected. The bridge is designed to allow maximum flow with minimum obstruction, but the flow for 100-year flood events is unknown. Negligible impacts from CBA-treated wood would be the same as those in the footbridge alternative, but slightly higher, due to the increased deck size. The minor adverse impact to water quality, caused by stock animals urinating and defecating in the river where they ford would be reduced. Stock would probably continue to water at the same location, so the impact would not be eliminated, only reduced.
Construction would occur the river’s flow is lowest and most parts of the channel are dry. This will minimize the likelihood of construction-related debris or sediment entering the river.

Conclusions/Impairment

None of the alternatives would result in impairment to water, wetland or floodplain resources. Alternative 1 has no effects on wetland or floodplain resources. Alternatives 2 and 3 have negligible to minor adverse effects on wetland and floodplain resources. The effects of alternatives 2 and 3 would be mitigated by appropriate bridge design. All three alternatives have negligible long term adverse impacts to water quality from some combination of stock waste and/or treated lumber. None of the impacts to water quality would be measurable and the beneficial uses for water in the South Fork of the Kings river would be preserved.
Cumulative Effects

There are no known, or reasonably foreseeable other actions which would have cumulative impacts to water quality when combined with any of the alternatives.

	Impact Threshold Definitions Table

	Impact Topic
	Negligible
	Minor
	Moderate
	Major

	Wild and Scenic River Designation and Free Flowing Condition
	No effects to free flowing condition or effects occur above the average high water line and are only present during flood events.
	Local effects to channel location, shape, width, depth, slope, or form may occur, but do not change the character of the river from an ecological standpoint. Changes do not affect the rest of the river segment or its designation.
	Changes to channel location, shape, width, depth, slope, or form do occur, but do not affect the river ecology above or below (as would a dam, diversion or armored canal structure). Changes do not affect the river’s designation.
	Effects significantly alter channel location, shape, width, depth, slope, or form and may affect the river ecology above or below (as would a dam, diversion or armored canal structure). Changes could affect the rest of the river segment or its designation.

	Wilderness
	A change in the wilderness character could occur, but it would be so small that it would not be of any measurable or perceptible consequence.
	A change in the wilderness character and associated values would occur, but it would be small and, if measurable, would be highly localized.
	A change in the wilderness character and associated values would occur. It would be measurable, but localized.
	A noticeable change in the wilderness character and associated values would occur. It would be measurable, and would have a substantial or possibly permanent consequence.

	Vegetation
	No native vegetation would be affected or some individual native plants could be affected as a result of the alternative, but there would be no effect on native species populations. The effects would be short-term, on a small scale, and no species of special concern would be affected.
	The alternative would temporarily affect some individual native plants and would also affect a relatively minor portion of that species’ population. Mitigation to offset adverse effects, including special measures to avoid affecting species of special concern, could be required and would be effective.
	The alternative would affect some individual native plants and would also affect a sizeable segment of the species’ population in the long-term and over a relatively large area. Mitigation to offset adverse effects could be extensive, but would likely be successful. Some species of special concern could also be affected. 
	The alternative would have a considerable long-term effect on native plant populations, including species of special concern, and affect a relatively large area in and out of the park. Mitigation measures to offset the adverse effects would be required, extensive, and success of the mitigation measures would not be guaranteed.

	Wildlife
	Wildlife would not be affected or the effects would be at or below the level of detection, would be short-term, and the changes would be so slight that they would not be of any measurable or perceptible consequence to the wildlife species' population. 
	Effects to wildlife would be detectable, although the effects would be short-term, localized, and would be small and of little consequence to the species' population. Mitigation measures, if needed to offset adverse effects, would be simple and successful.
	Effects to wildlife would be readily detectable, long-term and localized, with consequences at the population level. Mitigation measures, if needed to offset adverse effects, would be extensive and likely successful.
	Effects to wildlife would be obvious, long-term, and would have substantial consequences to wildlife populations in the region. Extensive mitigation measures would be needed to offset any adverse effects and their success would not be guaranteed. 


	Health and Safety
	Public health and safety would not be affected or the effects would be at the lowest levels of detection and would not have an appreciable effect on public health or safety
	Effects would be detectable, but would not have an appreciable effect on public health or safety. If mitigation were needed it would be relatively simple and would likely be successful. 
	Effects would be readily apparent and would result in substantial, noticeable effects to public health and safety on a local scale. Mitigation would probably be needed and would likely be successful.
	Effects would be readily apparent and would result in substantial, noticeable effects to public health and safety on a regional scale. Extensive mitigation would be needed and success would not be guaranteed.

	Scenic Resources
	No changes to existing scenic resources from the alternative would occur or affects would be below or at the lower levels of detection. Any effects would be considered slight and short-term. 
	Effects to scenic resources would be detectable to some visitors, they would be localized and would not effect landscape character or important viewpoints
	Effects to scenic resources would be readily detectable, long-term, and localized. These effects would result in a change noticeable to many visitors but would not result in substantial changes to landscape character or important viewpoints.
	The effects to visual resources would be readily apparent to a large number of visitors, long-term, and result in substantial changes to landscape character or important viewpoints. 

	Recreation
	A change in the recreation opportunities could occur, but the change would be so small that it would not be of any measurable or perceptible consequence.
	A change in the recreation opportunities and associated values would occur, but the change would be small and, if measurable, would be highly localized.
	A change in the recreation opportunities and associated values would occur. There would be changes in access or availability and it would be measurable.
	A noticeable change in the recreation opportunities and associated values would occur. It would be measurable, and would have a substantial consequence, like the loss of a recreational opportunity.

	Wetlands, and Floodplains
	No water resources including wetlands or floodplains would be affected, or changes would be either non-detectable or if detected, would have effects that would be considered slight, local, and short-term. 

A U.S. Army Corps of Engineers 404 permit would not be required.
	Changes to water resources including wetlands or floodplains would be measurable, although the changes would be small, short-term, and the effects would be localized. No mitigation measure associated with these resources would be necessary. 

A U.S. Army Corps of Engineers 404 permit would not be required. 
	Changes to water resources including wetlands or floodplains would be measurable and long-term but would be relatively local. Mitigation measures associated with these resources would be necessary and the measures would likely succeed. 

A U.S. Army Corps of Engineers 404 permit could be required. 
	Changes in water resources including wetlands or floodplains would be readily measurable, would have substantial consequences, and would be noticed on a regional scale. Mitigation measures would be necessary and their success would not be guaranteed. 

A U.S. Army Corps of Engineers 404 permit would be required.

	Water Quality
	No change to water quality or changes that are not detectable and within historical baseline water quality conditions. 
	Changes that are detectable, and within historical baseline water quality conditions. If mitigation were needed it would be relatively simple and would likely be successful.
	Changes are detectable and historical baseline water quality conditions are being altered on a short term basis. Mitigation measures would be needed and would likely be successful
	Changes that are detectable and significantly and persistently alter historical baseline water quality conditions. Extensive mitigation would be needed and success would not be guaranteed


	Impact Levels and Mitigation Matrix for the Preferred Alternative

	Resource Value
	Impact level and Time Frame
	Mitigation Measures

	Wild and Scenic River Designation and Free Flowing Condition
	Negligible 

Long term


	Abutments and piers will be built above the average high water line so that channel character and ecological function will be un-affected

	Wilderness Values
	Minor

Long term
	All construction trash including unused and waste cement products will be packed out of the wilderness.  
Only the minimum tools necessary to construct the bridge will be used.

Construction crew will follow minimum impact camping regulations.

	Vegetation
	Minor

Short term
	Cedar trees from the local area will only be used if the park determines that it will not significantly affect the cedar population. Cedar material from the front country will be used, if needed, to mitigate impacts on the local population.

Herbaceous perennials will be transplanted before holes for the footings are dug.

If species of concern are found during the survey mitigation measures will be taken. 

	Wildlife
	Negligible 

Short term
	None

	Water Quality
	Negligible

Short term
	Construction will occur during the fall when the water level is low, to reduce the likelihood of construction related debris or sediment entering the river.

Dirty construction water will be filtered through burlap and poured into a sump at least 100 feet from surface water.
Saw dust and chips from treated wood will be packed out as trash and most of the cutting and drilling will be done in the frontcountry before it is brought in.

	Soundscapes
	Minor 

Short term
	Construction will occur in the fall, when visitor use has declined for the season to minimize the visitor’s exposure to unnatural sounds

Construction will occur only from 8am to 5pm.

The generator will be turned off when it is not in use.

Visitors camping in the area will be contacted before motorized tool are turned on in the morning.

	Soils
	Negligible 

Short term
	None

	Archeology
	None
	Should previously unknown archeological resources be uncovered during construction, all work would immediately cease in the discovery area and the parks’ archeologist would be contacted.

	Scenic Values
	Minor

Long term
	The bridge would be esthetically pleasing and blend in with the natural environment.

Any trees that are cut will be flush cut and camouflaged to reduce visibility.

The project site, the staging area and the camp will be rehabbed after the project is completed.


COnsultation and Coordination

Catie Karplus - Preparer
Jerry Torres - Kings Canyon Trail Crew Supervisor

John Austin - Natural Resources Specialist

Harold Werner - Wildlife Biologist

Sylvia Haultain - Plant Ecologist

Tom Burge - Archeologist

Gregg Fauth - Wilderness Coordinator

Other Agencies consulted:

United States Army Corps of Engineers (USACE), Central Valley Regional Water Quality Control, California Fish and Game, and United States Fish and Wildlife Service (USFWS) were contacted to determine which, if any permits needed to be obtained or what processes needed to be followed. 

*A description of the preferred alternative, including the structural drawing from appendix A, was mailed to the USACE so that they can determine if a 404 permit will be required.

* California Fish and Game has requested an official notification of lake or streambed alteration and a copy of the completed Environmental Assessment, after it is done with internal review.

* Central Valley Regional Water Quality Control was concerned that the NEPA process be followed, and has requested a copy of the completed Environmental Assessment, after it is done with internal review. If a 404 is required by the USACE then a 401 will be required by Regional Water Quality Control.

*The USFWS sent a list of special status species which could occur at or near the project. This list was reviewed by the parks’ biologists. 
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Appendix B: Section 7 Determination
Footbridge Project at Upper Paradise on the South Fork of the Kings River

Environmental Assessment

_______________________________________________________

Sequoia and Kings Canyon National Parks

Lead Agency: National Park Service

South Fork of the Kings River Wild and Scenic River 

Section 7 Determination

Introduction 

Purpose, Authority, and Designation 
The purpose of this determination is to evaluate whether the impact of the proposed South Fork of the Kings River Footbridge Project would directly and adversely affect the free-flowing condition and the Outstandingly Remarkable Values for the affected segments of the South Fork Kings River.

The authority for this determination was enacted under Section 7(a) of the Wild and Scenic Rivers Act (PL 90-542, as amended, 16 USC 1271-1278). Section 7(a) states, in part:

“no department or agency of the United States shall assist by loan, grant, license or otherwise in the construction of any water resources project that would have a direct and adverse effect on the values for which such river was established, as determined by the Secretary charged with its administration.”

The Wild and Scenic Rivers Act does not prohibit development along a river corridor; however, the act does specify guidelines for the determination of appropriate actions within the bed and banks of a Wild and Scenic River (NPS, DOI, USFS, USDA 1982). As the designated manager for the South Fork of the Kings River upper segments within the boundaries of Kings Canyon National Park, the National Park Service must prepare a Section 7 determination on all proposed water resources projects (includes bridges and other roadway construction/reconstruction projects) to ensure they do not directly and adversely impact the free-flowing condition or the values for which the river was designated. 

Wild and Scenic River Designation 
During 1987, Congress designated the Middle and South Forks of the Kings River Wild and Scenic to protect the free-flowing condition and to protect and enhance their unique values for the benefit and enjoyment of present and future generations (16 USC 1271). This designation provides special protection for the South Fork of the Kings River and designated tributaries under the Wild and Scenic Rivers Act.

South of the Kings River Footbridge Project Wild and Scenic Rivers Act Section 7 Determination 

The Section 7 evaluation for the South Fork of the Kings River Footbridge Project is based on guidance provided within the Wild and Scenic Rivers Act: Section 7 Technical Report (Interagency Wild and Scenic Rivers Coordinating Council 1997), Appendix C, Evaluation Procedure under the heading Direct and Adverse. The direct and adverse evaluation procedure is carried out for water resources projects within the Wild and Scenic River boundary of the designated river. The proposed footbridge would occur within the Wild and Scenic boundary of the South Fork of the Kings River. The Section 7 determination process presented herein applies only to the Preferred (footbridge) Alternative.

Purpose and need for the project

Sequoia and Kings Canyon National Parks propose to build a bridge to cross the South Fork of the Kings River at Upper Paradise Valley. This will replace a footlog which is no longer safe for visitor use.

The purpose of this project is to protect public health and safety and maintain recreational opportunities by providing a safe way for hikers to cross the South Fork of the Kings River, where the trail crosses at Upper Paradise Valley.

A safe crossing is needed because hikers are being affected by a dangerous river crossing along one of the most highly used trails in the backcountry (the Rae Lakes Loop). Other similar crossings along this trail are bridged, and the footlog, which has been in use for the last 18 years, is no longer safe or adequate.

Location of the project

The bridge would span The South fork of the Kings River (below the confluence with Arrow Creek and above the confluence with Woods Creek) in Kings Canyon National Park. It is in Fresno County California, and the coordinates for the bridge site are Universal Transmercator Coordinants (UTM) zone 11, 0364800 E, and 4080850 N. Refer to figure 1. for a map of the South Fork of the Kings River near Paradise Valley.
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Fig. 1: Map of the South Fork River near Upper Paradise. Bridge would be located where the trail crosses at mile 161.

Project description.

The preferred alternative would involve constructing a new footbridge in the same location as the one which washed out in 1969. This is the narrowest part of the river, and there is a good bedrock outcropping on the east bank to place the bridge abutment. The west side is more difficult. There is a high water channel which runs near the bank until late season, then a forested island cobble bar between that and the main channel. The crossing design would have to take both the main channel and the high water channel into account.

The main channel would be spanned by a steel I-beam bridge 51 feet long. The bridge would be more elevated than the original bridge, to accommodate higher flows during flood events. On the west side a stair would be necessary to get hikers up to the height of the bridge tread. There would be regular trail tread along the island cobble bar and a footlog across the high water channel.  On the east side about 70 yards of new trail, including 50 feet of causeway across sloping bedrock, would be constructed, to connect the new crossing with the existing trail.

The bridge would have two abutments, with a solid core of reinforced concrete and a veneer of local stone. The free standing west abutment would be six feet tall, four feet wide and two feet thick. It would be located above average high water, with a buried footing extending 18 inches below the river level to resist undercutting. The east abutment would be anchored on a bedrock outcropping and stand 5’4” tall. Every effort would be made to have the structure be esthetically pleasing, and blend into the natural environment. All materials which can be packed would be transported by livestock from Roads End. Materials that are too large or heavy (I-beams) would be sling loaded in by helicopter. 

Construction activities would begin in September of 2004 and end in October of 2004. If the project was not complete at the end of October 2004, then construction would resume in September of 2005 and finish in October of 2005
Relationship to past and future management activities.

Sequoia and Kings Canyon National Parks maintain a system of trails to help people access the wilderness for wilderness related recreation. The parks maintain some popular wilderness trails to a standard which is safe for less experienced visitors.  These trails typically have bridges at dangerous or difficult crossings, even though the majority of crossings in the wilderness are not bridged. A bridge at this location would allow the Rae Lakes Loop to be a trail which is safe for less experienced hikers. At this time the South Fork Crossing is the only place along the 46 mile loop which is not maintained to this standard.

Effects on within channel conditions:

Abutments for the bridge would be placed above the average high water line, on either side of the main channel. There would be no structures in the main channel. There would be no changes in the channel’s location, cross-sectional shape, slope, form, water quality or navigability during normal flows for the river. During flood events the river would touch the bottoms of the abutments and some changes could occur. The bridge deck is about 8 feet above the average high water line, to allow for maximum flow during flood events.

Effects on Riparian and/or Floodplain Conditions. 

The proposed bridge abutments would be located above ordinary high water line and withithin the 100-year floodplain for the South Fork of the Kings River. The abutments would each be 2 feet by 4 feet and about 6 feet tall.  The Eastern abutment would be on a bedrock outcroping, and the western abutment would be on a forested cobble bar. All digging and soil disruption would be done with hand tools. No earth moving machinery would be used. 

Some small trees and shrubs near the river could be cut in order to connect the bridge with the existing trail. 

There would be a slight increase in bare ground at the abutment sites, due to digging for the abutments (west side only) and trampling by workers walking from the staging area to the work site. Clumps of herbaceous perrenials will be transplanted away from the area before digging for the west abutment begins. 

The bridge would not affect the width, roughness, bank stability or suseptibility to erosion of the floodplain. The bridge is designed to be tall and wide enough so that a log jam will not occur during flood events. 

Effects on Upland Conditions. 

The proposed bridge abutments would be located above ordinary high water line and withithin the 100-year floodplain for the South Fork of the Kings River. Some medium sized cedar trees may be removed from nearby upland sites, to provide handrails which would enhance the bridge’s rustic character. This would occur only if the park determines that it will not significantly affect the cedar population’s age structure, quantity or vigor. Cedar material from the front country will be used, if needed, to mitigate impacts on the local population. There may be a slight increase in bare ground on upland sites at the staging area, where stock animals and people would trample the vegetation. 

The bridge would not change the hydrologic properties of the area.

There are no known archeological sites in the area. Should previously unknown archeological resources be uncovered during construction, all work would immediately cease in the discovery area and the parks’ archeologist would be contacted.

Effects on Existing Hydrologic or Biologic Processes

The proposed project will have no effect on the river’s ability to change course, re- occupy other channels or inundate it’s floodplain. There will be no measurable effect on the existing surface or subsurface flow or flood storage characteristics, aggredation or degredation of the channel, or river related biological processes. It is possible that in a large flood event the bridge could catch debris and cause a log jam.

Potential Off‑Site Changes

Effects of the proposed project are local and will not influence other parts of the river system under any forseeable circumstances.
Time Scale 

Bridge construction would begin in september of 2004 and continue into October. If the project were not complete by the end of October, then construction would resume in September of 2005 and finish in October of 2005. 

The soil and vegetation changes would be short term and would not be noticeable within a year of project completion. There would be no measurable impacts to hydrologic or biological proceses. If the bridge will catch debris, and start a log jam can only be known after a large flood event. It is designed to be tall and wide enough so that this should not occur.

Relation to Management Goals. 

Management goals for Wild and Scenic Rivers include protection of the Outstandingly remarkable Values for which the river was designated, and the river’s free flowing condition.

Outstandingly Remarkable Values are the river-related values that qualify the river segment as unique and worthy of special protection. They form the basis for the designation as a Wild and Scenic River. Outstandingly Remarkable Values identified for the South Fork of the Kings upper segment include:

· Scenic – This segment provides views from the river and its banks.

· Recreation – This segment offers opportunities to experience a spectrum of river-related recreational activities, from nature study and photography to wading and fishing.
· Geologic – The entire upper segment was glaciated, and provides classic examples of U-shaped valleys and glacial cirques at various elevations.

Other river protection objectives and requirements (Draft SEKI Wild and Scenic Rivers Plan and Study 2002) include:

· Maintaining and enhancing integrated ecological functions to protect the natural hydrologic and free flow condition of the rivers.

· Assessing bridge replacements for improved sustainability of facilities and improved resource conditions.

Generally, the effects of the Preferred Alternative would be localized and limited to the immediate South Fork Bridge project area, thus having no effect on the Outstandingly Remarkable Values or ecological functions of the river on a segment-wide level.

With respect to the scenic Outstandingly Remarkable Value, the footbridge would provide a walkway, from which visitors could view the South Fork of the Kings River and the interface of river, rock, and forest. The cribbed-together footlogs currently in use, and the proliferation of cut ends in the river would no longer visually intrude upon views from the riverbank and river. This would beneficially affect the scenic Outstandingly Remarkable Value. The bridge itself would be of an esthetically pleasing and rustic style. The abutments would be faced with native stone and the uprights and handrails would be of native cedar. Ona local level the area would remain natural in appearance and the structure would harmonize with the surrounding environment. On a segment-wide level, the bridge would have no effect on the scenic Outstandingly Remarkable Value.

With respect to the recreation Outstandingly Remarkable Value, the footbridge would provide a crossing of the river that would allow opportunities to experience a spectrum of active and passive river and wilderness related recreational activities. It would facilitate access to the upper reaches of the river and the surounding wilderness for a variety of users throughout the season. On a local level provision of a safe crossing would have a moderate beneficial effect on the recreation Outstandingly Remarkable Value. On a segment-wide level, the footbridge would have a minor beneficial effect on the recreation Outstandingly Remarkable Value.

With respect to the geological Outstandingly Remarkable Value, footbridge would have no effect at either the local or the segment wide level. 

The design of the proposed footbridge is much more sustainable than the one which was built in 1968. It is taller, which provides much more area beneath it for water and flood debris to pass by, so free flowing condition will be protected. The abutments are above ordinary high water and span the entire main channel, so the natural hydrologic and ecological functions will be protected.

Section 7 Determination 

Construction of a bridge accross the South Fork of the Kings River at Upper Paradise is necessary to protect public health and safety and improve recreational opportunities. Free flow and natural fluvial processes, including sediment transport, natural erosion, and deposition, would be largely unaffected in this reach of the river. Normal and ordinary high flows will not be obstructed and erosion of the riverbank will be unaffected. Bridge design minimizes the potential for storm-stage flooding caused by material accumulation behind the bridge. Scenic, and geologic Outstandingly Remarkable Values will be unaffected. Provision of a safe crossing for hikers will beneficially affect recreation Outstandingly Remarkable. On a segment-wide level, there would be a minor beneficial effect on the recreation Outstandingly Remarkable Values. The Preferred Action protect the riverbanks, bed, riparian, wetland, and aquatic resources. The National Park Service concludes that the Preferred Action will protect free flow of the South Fork of the Kings River upper segment and will not have a segment-wide direct and adverse effect on the Outstandingly Remarkable Values for which the river was designated Wild and Scenic.

Recommended:

________________________________________________________________

Superintendent, Sequoia and Kings Canyon National Parks 


Date

Approved:

________________________________________________________________

Regional Director Pacific West Region, National Park Service 

Date
Appendix C: Plant Species Evaluated
Species Evaluated in this Environmental Assessment
Federally Listed Species

The Endangered Species Act defines an endangered species as any species that is in danger of extinction throughout all or a significant portion of its range. A threatened species is defined as any species that is likely to become an endangered species within the foreseeable future throughout all or a significant portion of its range. At this time, no federally listed plant species are known to occur within SEKI. 

California State Listed Species

No California State endangered, threatened or rare species were identified by the US Fish and Wildlife Service for the Upper Paradise trail bridge project.

Tompkin's sedge (Carex tompkinsii) is a California State rare species that is known to occur within SEKI, and found within the Kings River Drainage.  It is a cespitose perennial herb of the sedge family that is restricted to river canyons of the western slope of the Sierra Nevada.  It inhabits foothill oak woodland and chaparral areas and lower talus slopes.  In SEKI, it grows on gentle to steep slopes at elevations of 4160' - 6000' in Quercus chrysolepis - Umbellularia californica and Q. chrysolepis - Pinus monophylla associations and mixed coniferous forest.  Paradise Valley is above it’s elevational range.  It would not occur near the bridge site or be affected by the project.

Species of Concern

Species of Concern that were identified by the US fish and Wildlife Service for the Upper Paradise trail bridge project and are known to occur within SEKI include the following:

	Bodie Hill's rock cress
	Arabis bodiensis

	Raven's milk-vetch
	Astragalus ravenii (=A. monoensis var. ravenii)

	Kern River daisy
	Erigeron multiceps

	mouse buckwheat
	Eriogonum nudum var. murinum

	Tehipite Valley jewelflower
	Streptanthus fenestratus

	alpine jewelflower
	Streptanthus gracilis


Bodie Hill's rock cress (Arabis bodiensis) is a small perennial herb in the mustard family.  It is found in rock crevices and on open slopes at elevations between 8200 and 10,100 feet.  Two occurrences have been reported from SEKI, both on rocky alpine slopes: Boreal Plateau, SEQU, and Upper Basin, KICA. This alpine species would not occur near or be affected by the project.

Raven's milk-vetch (Astragalus ravenii, A. monoensis var. ravenii) is a slender delicate perennial herb in the pea family.  It is known from approximately five occurrences, all of which are on dry alpine gravel flats.  One population is known from KICA, at Sawmill Pass. This alpine species would not occur near or be affected by the project.

Kern River daisy (Erigeron multiceps) is a tall slender perennial in the sunflower family with many heads.  Ray flowers are white to purplish and disk flowers are yellow.  It occurs on riverbanks, sandy flats and meadows in the Kern Canyon.  It is only known from the floor of the Kern Canyon and would not occur near, or be affected by, the project.

Mouse buckwheat (Eriogonum nudum var. murinum) is a tall, erect herbaceous perennial in the knotweed family.  It is a rare, highly restricted endemic known within SEKI from only from four populations in the Kaweah River drainage, where it colonizes rocky outcrops in the foothill woodland. This foothill species would not occur near or be affected by the project.

Tehipite Valley jewelflower (Streptanthus fenestratus) is a small annual herb of the mustard family that invades disturbed sandy soils. It is endemic to the Middle and South Forks of the Kings River in Fresno County, and can form extensive stands following wet winter conditions. This species is not known to occur near Upper Paradise Valley, but could occur there.  A staff botanist will survey the site to look for this species before construction begins.

Alpine jewelflower (Streptanthus gracilis) is a small, sparsely branched annual herb of the mustard family that occurs on rocky slopes above 9000 feet. This alpine species would not occur near, or be affected by the project.

Local Species of Special Concern

Local species of special concern  which were identified by the US fish and Wildlife Service for the Upper Paradise trail bridge project and are currently known to occur within SEKI.  include the following:

	short-leaved hulsea
	Hulsea brevifolia

	field ivesia
	Ivesia campestris

	aromatic canyon gooseberry
	Ribes menziesii var. ixoderme


Short leaved hulsea (Hulsea brevifolia) is a glandular perennial herb of the sunflower family with yellow flowers and short basal leaves.  It occurs on gravelly soils in montain forests from 5000 to 9000 feet.  It has not been observed in Paradise Valley, but could occur there. A staff botanist will survey the site to look for this species before construction begins.

Field ivesia (Ivesia campestris) is a small perennial herb of the rose family.  It has yellow petals and grows on meadow edges between 7000 and 10,000 feet.  Ivesia campestris is not known to occur in Paradise Valley, and no meadow vegetation will be impacted by the project, so there will be no effects on this species.

Aromatic canyon gooseberry (Ribes menziesii var. ixoderme) is a shrub in the gooseberry family that has aromatic leaves and a spiny purple fruit.  It grows in the foothills below 1,000 feet. This foothill species would not occur near or be affected by the project.

Park Species of Special Management Concern (Sensitive Species)

In addition to those taxa with either California State or Federal status, park staff maintains a list of species of special management concern.  Species of special management concern includes those that are:

· locally rare natives 

· listed by the California Native Plant Society 

· endemic to the park or local vicinity 

· at the furthest extent of their range 

· of special importance to the park (identified in legislation or park management objectives) 

· the subject of political concern or unusual public interest 

· vulnerable to local population declines 

· subject to human disturbance during critical portions of their life cycle 

Many of these are recognized by the state of California as either requiring consideration according to the California Environmental Quality Act (CEQA), or are recommended for such consideration.  Others have been officially delisted as candidates for federal status, but due to limited distribution remain of concern to park management.  During the preparation of this plan, taxa on the park list of species of special management concern were evaluated on a case by case basis with regard to whether they could occur near, or be affected by the Paradise Valley Trail Bridge Project.  We assumed that plants occurring in other habitats or at very different elevations were unlikely to be affected by bridge construction or activities, and those taxa were subsequently removed from consideration.  

Of the remaining taxa, park biologists recommend that the site be surveyed for the following plants:

	California pinefoot
	Pityopus californicus

	Muir's raillardella
	Raillardiopsis muirii

	Tulare County bleeding heart
	Dicentra nevadensis


California pinefoot (Pityopus californicus) is an achlorophyllous waxy-white saprophytic herb of the heath family.  Rarely encountered, the plants require deep shade in the coniferous forests, and are known only from areas of moderately deep duff (~5 cm) overlying well-drained sandy loams.  The two known park localities (Redwood Mountain and Grant Grove) represent southern disjuncts from a population center in the north Coast Ranges of California. 
Muir's raillardella (Raillardiopsis muirii) is a glandular, multi-stemmed perennial herb of the sunflower family.  It grows on both level sandy flats (as in the Tehipite Valley Area) and on granitic outcrops and steep, boulder-strewn gullies.  Elevations in Sequoia and Kings Canyon National Parks range from 3900' to 7780'.  The plant is found in open xeric sites surrounded by mixed coniferous forest and brush, with most populations on southerly exposures in full sunlight to partial shade. Raillardiopsis muirii has been observed on the canyon walls north of Upper Paradise. 

Tulare County bleeding heart (Dicentra nevadensis) is a small, scapose perennial herb of the poppy family.  It is almost exclusively restricted to Tulare County, where it often forms extensive patches at elevations between 7300' and 10400' in red fir, lodgepole pine, and subalpine forests, and less commonly in mixed coniferous forest, montane chaparral, and alpine boulder fields. 

Species Removed from Further Analysis

The following species are on the list of "Endangered and Threatened Species that May Occur in or be Affected by Projects in Fresno County, Reference File No. 1-1-04-SP-0651" that was provided by the USFWS.  However, the National Park Service has determined that they would not be affected because they do not occur within the boundary of Sequoia and Kings Canyon National Parks, nor were they historically found in the parks and/or they occupy habitats not present within the parks.  Therefore, there is no effect on these species from the Preferred Alternative, nor are they potentially indirectly or cumulatively affected by the Preferred Alternative. These species will not be evaluated further.

Species and Critical Habitats Not Known to Occur within Sequoia and Kings Canyon National Parks

Listed species:

	slender-stalked monkeyflower
	Mimulus gracilipes

	California jewelflower
	Caulanthus californicus

	palmate-bracted bird's-beak
	Cordylanthus palmatus

	San Joaquin woolly-threads
	Monolopia congdonii

	Hartweg's golden sunburst
	Pseudobahia bahiifolia

	Keck's checker-mallow
	Sidalcea keckii

	Mariposa pussy-paws
	Calyptridium pulchellum

	San Benito evening-primrose
	Camissonia benitensis

	succulent owl's-clover
	Castilleja campestris ssp.succulenta

	San Joaquin Valley Orcutt grass
	Orcuttia inaequalis

	San Joaquin adobe sunburst
	Pseudobahia peirsonii

	Greene's tuctoria
	Tuctoria greenei

	slender moonwort
	Botrychium lineare

	carpenteria
	Carpenteria californica

	Boggs Lake hedge-hyssop
	Gratiola heterosepala

	Hoover's eriastrum  (delisted)
	Eriastrum hooveri

	vernal pools plants critical habitat
	

	Keck's checker-mallow critical habitat
	


Species of concern:

	obovate-leaved thornmint
	Acanthomintha obovata ssp. obovata

	heartscale
	Atriplex cordulata

	brittlescale
	Atriplex depressa

	lesser saltscale
	Atriplex minuscula

	Lost Hills saltbush
	Atriplex vallicola

	Mono Hot Springs evening primrose
	Camissonia sierrae ssp. alticola

	San Benito spineflower
	Chorizanthe biloba var. immemora

	Fresno county bird's beak
	Cordylanthus tenuis ssp. barbatus

	Hall's tarplant
	Deinandra halliana

	recurved larkspur
	Delphinium recurvatum

	spiney-sepaled coyote thistle
	Eryngium spinosepalum

	delta tule-pea
	Lathyrus jepsonii var. jepsonii

	rayless layia
	Layia discoidea

	pale-yellow layia
	Layia heterotricha

	Munz's tidy-tips
	Layia Munzii

	Panoche peppergrass
	Lepidium jaredii var. album

	Yosemite lewisia
	Lewisia disepala

	long-petaled lewisia
	Lewisia longipetala

	orange lupine
	Lupinus citrinus var. citrinus

	showy madia
	Madia radiata

	valley sagittaria
	Sagittaria sanfordii

	parasol clover
	Trifolium bolanderi


Species of local concern:
	forked fiddleneck
	Amsinckia vernicosa var. furcata

	subtle orache
	Atriplex subtilis

	South Coast Range morning-glory
	Calystegia collina ssp. venusta

	Lemmon's jewelflower
	Caulanthus coulteri var. lemmonii

	cottony buckwheat
	Eriogonum gossypinum

	Kings River buckwheat
	Eriogonum nudum var. regirivum

	stinkbells
	Fritillaria agrestis

	serpentine bedstraw
	Galium andrewsii ssp. gatense

	Monarch gillia
	Gilia yorkii

	Madera linanthus
	Linanthus serrulatus

	Indian Valley bush mallow
	Malacothamnus aboriginum

	
	Schizymenium shevockii


Appendix D: Minimum Requirement/ Minimum Tool Analisis

This Minimum Requirement decision Guide is modeled after the one made by the Arthur Carhart National Wilderness Training Center.  The formatting has been altered and sections have been moved, added or expanded.  
STEP 1 – DETERMINING THE MINIMUM REQUIREMENT

Is Administrative Action Needed?
What is the problem/issue that may require administrative action?    Include references from other legislation, policy, or plans, decisions, analyses, and how this issue is addressed in those documents.

A river crossing, along one of the most highly used trails in the wilderness (the Rae Lakes Loop) poses a hazard to hikers. If nothing is done visitor access to this popular trail will become limited. The footlog to be replaced fell naturally 18 years ago, and has changed the main river channel over time. The main channel now flows between the bank and the log, and there is a 35 foot gap between the bank and the rootwad of the log. This gap has been spanned by a makeshift structure built by lashing smaller logs together (footlog extension). Hikers use this dangerous and unstable structure to cross the main channel onto the original footlog. Bank erosion widens the gap every year or two causing the smaller logs to fall into the river. So far it has been possible to replace the footlog extension using relatively small trees, but soon the gap between the bank and the main log will be too wide to span without falling large trees and building a more substantial structure. These activities would adversely affect the wilderness character of the area and would not provide a long term solution to the problem. 
The Backcountry Management Plan (1986), states that the management objective for backcountry trails is to: “provide recreational and administrative access [to the backcountry] that keeps physical and visual trail and resource impacts to a minimum.”

It further states that the variety of solitude distinctive to the backcountry of Sequoia and Kings Canyon National Park should be preserved.

With respect to bridges it states that: “Existing bridges can be replaced if damaged and no other alternative is available.  Replacement bridges shall, if possible, be of the same type or of rustic materials that are compatible with the natural setting.”  The south fork crossing is listed in the Backcountry Management Plan as a footlog, because that is what it was when the plan was written. Placing a bridge at this site is necessary to preserve existing recreational opportunities for hikers, and other similar crossings along this trail are bridged. It is a top priority now because the footlog is separated from the bank, and continuing to build or maintain the footlog extension is becoming infeasible.

The following questions assist in analyzing whether the issue needs to be resolved in wilderness. Do not consider what tools are to be used here. 
1. Is this an emergency?    No      

2. Is this problem/issue subject to valid existing rights, such as access to valid mining claim, state lands, etc?   No      
3. Can the problem/issue be addressed by administrative actions outside a wilderness area?   No
4. Is there a special provision in legislation (the 1964 Wilderness Act or subsequent laws), that allows this project or activity?  No
The following questions are provided to evaluate whether resolving the issue protects wilderness character and values identified in the Wilderness Act.   Answer the questions in terms of the need to resolve the issue/problem.

1. If the issue/problem is not resolved, or action is not taken, will the natural processes of the wilderness be adversely affected?     

Yes, but the effects would be minor. Cut logs would continue to fall into the river, adding debris to logjams down river.  The river bank and vegetation would be impacted by people looking for the best crossing.

2. If the issue/problem goes unresolved, or action is not taken, will the values of solitude or primitive and unconfined type of recreation be threatened?  

For some people the values of solitude would be improved, because very few (if any) people would be able to cross the river before the water level had dropped.

For most people the values of solitude and unconfined recreation would be negatively impacted.  Lack of a safe crossing would confine hikers to the west side of the river and cause congestion in Paradise Valley, especially near the crossing.
3.  If the issue/problem goes unresolved or action is not taken will evidence of 

human manipulation, permanent improvements, or human habitation be substantially noticeable? 

No, there would continue to be an unsightly tangle of old footlog extensions in the river, and as long as it is possible the gap from the bank to the old footlog would be spanned, but these impacts would not be significant to most visitors.

4.  Does addressing the issue/problem or taking action protect the wilderness as a                      whole as opposed to a single resource?          

The only physical impacts would be near the crossing, and would not affect the wilderness as a whole.

There would be an increased likelihood of injury or drowning in that area, which could necessitate search and rescue operations, including helicopters. This would affect a larger portion of the wilderness by intruding visually and audibly on visitors’ wilderness experience.

5.  Does addressing this issue/problem or taking action contribute to protection of an

     enduring resource of wilderness for future generations?     

Not directly.

An indirect effect of making the wilderness accessible to fewer people may be that people who cannot visit the wilderness are not motivated to protect it.

6.  Is this an issue for reasons other than convenience or cost of administration?

Yes, it has no financial effect for the administration.  It is an issue of visitor access for recreational opportunities in wilderness, and visitor safety.
If administrative action is warranted, then what is the minimum action which will resolve the issue?

An environmental assessment is being prepared which discusses different alternatives to resolve the problems of access and safety for wilderness users with respect to the South fork crossing.

A no action alternative is considered.

The option of replacing the existing footlog was rejected because it would require cutting a very large tree in order to span the entire width of the river. Even if there were a good tree available for this use, it is likely that the river would wash it out during a flood. It is also likely that another log jam would build up behind it, causing water to wash around the end of it, as has happened with the existing footlog, so this alternative would not provide a sustainable long term solution to the problem.  Cutting a tree greater than 4’ diameter, and possibly causing unnatural erosion and log jams were determined to be too great of an impact to natural resources and wilderness values.

Two other alternatives are considered: building a bridge only wide enough to support foot traffic, and building a bridge large enough to support packstock. The environmental Management Committee for Sequoia and Kings Canyon National Parks have decided that constructing a footbridge is the minimum action to provide a safe and sustainable way for visitors to cross the South Fork of the Kings River, where the trail crosses at Upper Paradise Valley, while having the least impact on the parks’ natural resources and wilderness values.

STEP 2: DETERMINIMG THE MINIMUM TOOL

Describe the specific operating requirements for the action.  Include information on timing, locations, type of actions, etc.

Construct a new footbridge in the same location as the one which washed out in 1969. This is the narrowest part of the river, and there is a good bedrock outcropping on the east bank to place the bridge abutment. The west side is more difficult. There is a high water channel which runs near the bank until late season, then a forested island cobble bar between that and the main channel. The crossing design would have to take both the main channel and the high water channel into account.

The main channel would be spanned by a steel I-beam bridge 51 feet long. The proposed bridge would have 3 feet more clearance under it than the original bridge, to accommodate higher flows during flood events. On the west side a stair would be necessary to get hikers up to the height of the bridge tread. There would be regular trail tread along the island cobble bar and a foot log across the high water channel.  On the east side about 70 yards of new trail, including 50 feet of causeway across sloping bedrock, would be constructed, to tie the new crossing in to the existing trail.

The bridge would have two abutments, with a solid core of reinforced concrete and a veneer of local stone. The free standing west abutment would be six feet tall, four feet wide and two feet thick. It would be located above average high water, with a buried footing extending 18 inches below the river level to prevent undercutting. The east abutment would be anchored on a bedrock outcropping and stand 5’4” tall.

All materials which can be packed would be transported by livestock from Roads End. Materials which are too large or heavy (I-beams) would be sling loaded in by helicopter.

Abutments

Holes for the abutments would be dug by hand with shovels and picks. Material from the holes would be re-used as aggregate for the abutments. Additional rock, aggregate and sand would be collected from nearby. All cement and some sand would be packed in by mule train. Concrete and mortar would be mixed by hand at least 100 feet from surface water. Tools and equipment would be cleaned away from surface water, and dirty water would be filtered through burlap and poured into a sump hole. All waste cement products would be packed out of the backcountry for disposal.

Bridge and Deck 

Three I-beams would be sling loaded in by helicopter, either whole, or in 2 pieces, depending on the helicopter’s capability. They would be welded together with plates at the staging site, if necessary. A high line, winch and come-a-long would be used to move the beams into place after they were welded. After the beams were placed horizontal and vertical crossbracing would be welded to them every eight feet. The decking would then be screwed on. Kickers (a feature at the edge of the walking surface which helps hold the decking level) and handrails would be added last. The decking and kickers would be wooden lumber, packed in from the frontcountry. The handrails would be native cedar, from local trees if they are abundant. If local cedar is scarce, and using it would adversely affect the ecology or the scenery, it would be brought in from the frontcountry.

Staging, Camping and Supplies

The staging area would be about 50 yards northwest of the west end of the bridge, out of sight of most visitors. Supplies and materials would be stockpiled there for use on the project.

A construction crew of approximately 7 people would stay at one of the camps on the west side of the river. All minimum impact regulations and considerations would be followed. Construction and camp supplies would be packed in by stock. There would be no overnight stock use and no grazing. The project would take an estimated 6 weeks, and would be scheduled for the fall, after labor day. If it could not be completed the first season construction would continue the following September.

Maintenance Requirements
The condition of the bridge will be assessed each year to determine if repairs are needed. Snow load and/or bears sometimes break the handrails. Repairs would be made as necessary.  The wooden parts of the bridge (decking, kickers, uprights and handrails) will need to be replaced approximately every 10 to 15 years. New lumber would be packed in, and old lumber would be packed out.  The I-beams should last at least 75 years.

Design Standards
The size and strength of the I-beams is primarily determined by snow load, because winter snow loads are greater than the weight of people walking on the bridge. The I-beams will be 12 inches tall with an 8 inch flange and weigh 35lbs per foot. Decking will be 3X12 CBA (Copper Boron Azole) pressure treated lumber so that it will not need to be replaced as often.  There is no research available on the environmental effects of CBA. Copper is the component which has the greatest potential to impact aquatic systems (Brooks, K. M. 2000) and there has been extensive research on the effects of CCA (copper chromium arsenate) treated lumber in aquatic environments. Research on CCA treated lumber indicates that increased copper is only detectable when the treated lumber is submerged in the water and the water is stagnant or slow moving. Even in this situation there were no significant changes in aquatic invertebrate communities near the CCA treated structures (Brooks, et al. 2000). For this project the wood would not be in contact with the water, and the water beneath it is fast moving. At no point would there be a measurable increase in copper in the river water. Since copper is also a necessary mineral for plants (used in chlorophyll) the trace amounts that do enter the water would be incorporated into biota downstream. Gaps will be left between the decking boards to allow snow to melt through faster. 
What is the method or tool that will allow the issue/problem to be resolved or an action to be implemented with a minimum of impacts to the wilderness? 

Use of activities or tools normally prohibited in Wilderness





This project does not involve the use of  temporary roads, motor vehicles or motorboats.  It does not involve the landing of helicopters or airplanes.
This project does involve the construction of a structure at the crossing. Most work would be done by hand.  Materials that are too large or heavy (I-beams) would be sling loaded in by helicopter.  Selective and limited use of motorized equipment would be made. Motorized equipment use would be limited to a welder power hand tools and possibly a chainsaw. Use of motorized tools would be limited to between 8:30 am and 4:30 pm. 

Why are steel I-beams the minimum tool?
Using local trees would require cutting large live trees and hauling them with block and tackle. This method is reasonable, and has been used in the Sequoia- Kings Canyon Wilderness where sufficient trees are available. However, it requires replacement every 10 to 20 years, and the population of large trees near the site is not great enough to sustainably support this use.
Why is a helicopter the minimum tool?

Livestock will be used to haul as much of the supplies as possible.  They cannot haul items longer than 8 feet long or over 150 to 200 pounds (depending on the shape).  The I-beams are both too large and too long to be carried by livestock.

Why is a welder the minimum tool?

The I-beams need to be welded together with plates, and the cross members need to be welded on. The I beams are too heavy to be flown in one piece, and bolting them together is not as strong.  Smaller I-beams would not be able to withstand the snow load. A larger helicopter than the one that the park normally contracts could probably haul an entire I-beam, but the cross members would still need to be welded on after the I beams were placed. Fabricating the entire metal part of the bridge in the front country and flying it in whole is not feasible.

Why are power hand tools the minimum tool?
Hand held power tools, such as cordless drills are necessary to fasten the decking to the I-beams. This is done with self tapping screws and a cordless drill. Crews have tried to use these screws without power tools in the past, and were unable to. The trail crew is developing a solar charging system for the battery packs, but it has not worked perfectly in the past.  The crew will continue to work on this system, as it is the quietest method of charging the batteries. It may be necessary to use a corded rotary drill to make holes in the abutments to secure the I-beams, the cordless drills are quieter, and will be tried first. In the unlikely event that the corded drill is needed, the welder will provide power for it.

Why is a chainsaw the minimum tool?

A chainsaw may be used to cut small (6-10 inches in diameter) cedar trees from nearby (if the park determines that there are not enough local trees nearby then logs will be flown in). These will be used for hand rails and uprights. The chainsaw would also be used to notch the logs to fit them together on the bridge.  It is possible to do this work with hand saws, axes, adzes and chisels, but that would take a lot longer, and having the crew on site longer increases the social impacts experienced by visitors.

If it is determined that time is not an adequate justification for the use of a chainsaw, the crew would pre-fabricate the uprights and braces in the frontcountry, and pack them in on mules. Handrails and notching would be done on site using primitive tools.

What are the effects of using the above tools?

Describe the biophysical effects/benefits:
Using a steel I-beam is biophysically better for the area than using native stringers because there are not very many trees which are large enough to span the river.  These few trees could not be sustainabley harvested to rebuild the bridge each time it needed new stringers.  The I beams will last approximately 75 years. The decking, handrails etc. will still need to be replaced, but this can be done with minimal intrusion to wilderness. For all of the other tools biophysical effects would be the same, using the listed tools as they would be using primitive tools. Having fuel for gasoline powered engines (welder) is accompanied by the risk of accidentally spilling small amounts of it during re-fueling. There is also a risk that bears could bite into the containers, spilling larger quantities.

Describe the social/recreation effects/benefits:

Using power tools in the wilderness will likely have a negative social effect for visitors in the area during construction. Scheduling construction in the fall, when there are fewer visitors, is intended to mitigate these effects.  The long term effect to recreation will be positive.  Hikers will be able to cross the South Fork of the Kings River and continue their trip, rather than having to return the way that they came, when they are unable to cross.

Describe societal/political effects/benefits:

There could be negative societal and political effects from the use of motorized equipment in the wilderness.  Visitors who were unhappy about it could complain to the crew or to management. Long term societal and political effects of having a bridge would be positive, as it would reduce the likelihood of injury and provide early season wilderness access to hikers.

Describe health and safety concerns/benefits:

Using a helicopter to bring in the I-beam is a safety concern, and I-beams can be a difficult load. Packstock can injure people by knocking them over or kicking them.  Chainsaws, axes and draw knives,  can injure people by cutting them. There is a risk of electrocution using a welder. 

Describe economic and timing considerations/benefits:
Use of power tools will expedite this project, and make it possible to complete it in one season. Weather permitting, it should take about 6 weeks, with a crew of  6 to 8 people. Less time and fewer people will cost less money. The project is scheduled for the fall, after labor day, so that it will affect as few visitors as possible.
Describe heritage resource considerations/benefits:

Traditionally bridges in the Sequoia and Kings Canyon backcountry were built using stringers of native timber. Constructing bridges using this method is a traditional skill.  Choosing the trees, falling them safely and hauling them to the site with block and tackle are all technical and difficult tasks.  There are only a few people in the parks who still know how to do this.  By using steel I-beams on this bridge, an opportunity to teach these skills will be lost.

Develop and describe any mitigation measures that apply.

The project will occur in the fall, when visitor use has decreased for the season, and water levels are low.

The use of gasoline motors (welder and chainsaw) will be confined to late morning and the afternoon.  Visitors camping in the area will be contacted in the morning before the motors are started, to try to mitigate social impacts.

There will be a spill kit in case gasoline or oil from the welder spill.

The crew will have regular safety talks to discuss safety issues which come up.

The crew will be educated on wilderness ethics and minimum impact camping and construction techniques.

The crew will be informed about wilderness issues involving structures in the wilderness, so they are prepared to talk with visitors who may have concerns.

What will be provided for monitoring and feedback to strengthen future effects and preventative actions to be taken to help in future efforts?
At least once during the project, and then again after the project is completed, the crew and the trails foreman will discuss what was done, how these tools and technology worked to accomplish the task, and how other similar projects could be done better in the future.
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