


	PROPOSAL FOR ADDITIONAL RETAINING WALLS ON
	TRAIL RIDGE ROAD AND FALL RIVER ROAD

Original Version developed in 1992, updated in 2001 and 2012

Jeff Connor, Natural Resources Specialist, Rocky Mountain National Park

Background

In 1987 when Jeff Connor, Natural Resources Specialist arrived at Rocky Mountain National Park, one of his responsibilities was to manage the revegetation and exotic program.  Jim Thompson, (Superintendent), and Craig Axtell, (Chief of Resources Management) assigned Jeff with the task of looking into destabilized road shoulders and working with Facility Maintenance to come up with an action plan to stabilize and revegetate road shoulders where safety was a concern from rocks and boulders falling onto the road.

Introduction

Rocky Mountain National Park was established in 1915 before Trail Ridge Road was constructed.  When roads were constructed in the park, the topography was drastically altered along road corridors.   In many areas due to the terrain, construction left cut and fill road slopes with a steep angle of repose mostly in subalpine, and alpine environments.  Numerous attempts had been made to revetate road slopes starting as early as 1933 by the Civil Conservation Corps (CCC) with more failures than successes.  H.D. Harrington, a world renowned botanist, working with the CCC tried experiments with transplanting native plants along Trail Ridge Road in the alpine tundra with some success, but any attempt to revegetate steeper road slopes was never successful.  In 1986 and 1987, ecologist Richard Kiegley experimented with the exotic grass annual ryegrass and solar blankets on steep road slopes to establish a cover crop that he hoped would stabilize them and allow natural establishment of native plants without supplemental planting or seeding.  His experiments showed that the annual ryegrass as a cover crop worked well, but native plants did not successfully reestablish and within five years the road shoulders began to destabilize as annual ryegrass faded away.

Starting in 1993, Jeff Connor working with Ed Redente and Terry McLendon of Colorado State University began to develop a Vegetation Restoration Management Plan that was approved in 1996.  This plan focused on revegetation with locally collected native plants that preserved the genetic integrity of local genotypes.  A nursery was started in 1986 experimenting with growing local plants and in 1995 a greenhouse was built under the direction of Jeff Connor.  In 2003, an Exotic Plant Management Plan was developed and approved and in 2006 the Revegetation Management Plan was updated.  In 2012 Rocky Mountain National Park is well known throughout the National Park Service and by other agencies as a leader in revegetating with locally collected plants and seeds.  

Because of the high angle of repose on road slopes, generally on slopes that are greater than 60%, soil continues to erode and vegetation cannot grow resulting in drainage ditches along the road filling with soil, gravel and rocks.   A serious safety concern is large unstable boulders that dislodge and roll onto the road.  There has been some damage to vehicles from larger rock, but luckily no human injuries. Other National Parks have not been as lucky.  A former park ranger from Rocky Mountain National Park was killed by a falling boulder from a road slope in a National Park in Hawaii.  The old slogan applies at Rocky Mountain National Park.  “It’s not a matter of if a falling boulder will injure someone along one of the park’s roads but when.”  

Rocky Mountain National Park is a glacial park with the roads built through glacial moraines and granite rock composed of small to large boulders, some weighing many thousands of pounds.  Some of these rocks have rolled onto the roads, creating safety hazards or have caused accidents.  Just outside the park on Highway 40 on Berthod Pass a boulder collided with a bus killing seven tourists and in 2012 a park employee had her car totaled by a boulder that fell on her car while she was driving along Highway 34 in the Big Thompson Canyon.  Rock slides and rolling boulders commonly occur along roads in Colorado.  Rocky Mountain National Park has the potential for similar accidents to occur.  

As previous experiments with revegetation has shown, these steeper road slopes cannot be stabilized and restore with just vegetation, unless using retaining walls the angle of repose is dropped below 60%.  In 1990 and 1991, Rocky Mountain National Park experimented with  precast rock retaining walls on very unstable road shoulders where large boulders were endanger of falling with the potential to harm park visitors or park employees.  The Facility Maintenance Division built a form used to construct concrete walls that had rock facing attached that was aesthetically pleasing and approved by the State Historic Preservation Office.  Trail Ridge Road is a Scenic Highway on the National Register of Historic Resources.  The Resources Management Division (now called the Resources Stewardship Division) after the retaining walls were built, experimented with different types of vegetation restoration and came up with a seed mix and planting techniques that worked.  Three walls were built along Trail Ridge Road and the slopes above the walls revegetated.  In 2012, 21 years later the road slopes are still stabilized above the walls and there is no longer any danger of large boulders breaking loose and falling onto the road.  

Jeff Connor developed a PMIS project in 2001.  The proposal was to acquire funds to build 5,164 feet of retaining walls at 21 sites along Trail Ridge Road, and one site along Fall River Road.  These 22 sites have remained unstable for over 70 years.  Without retaining walls reducing the angle of repose vegetation restoration will not be possible. 

The 5,164 feet at 22 sites was determined by a roadslope survey completed by the Resource Management Division in 1990, 1991 and 1992.  In addition, time was spent driving the roads with Henry Smith and Robert Nester in the late 1980’s from the Facility Maintenance Division.  They pointed out problem locations with soil and rock sloughing onto the road.  From the inventory work by the Resources Management Division and suggestions from the Facility Maintenance Division the 22 sites were identified.    

The following areas are recommendations from Jeff Connor along Trail Ridge Road where retaining walls would probably be the best alternative to stabilize denuded road slopes, followed by revegetation developed in the park’s greenhouse and nursery or from a seed increase program.

Trail Ridge Road

Locations of the following eleven sites are described from the Timber Lake Trailhead going east to the Alpine Visitor Center.  

Bear Lake Road is not considered for additional retaining walls due to the recent Federal Highways reconstruction that built retaining walls and developed road slopes with an angle of repose suitable for plant establishment.  

Note – the following locations were identified before GPS technology was developed so locations are by miles or description and not coordinates.  A resurvey would be needed to develop more accurate locations.

Site #1 - This site is 1.2 miles east of the Timber Lake Trailhead parking lot.  A wall 85 feet long, up to three feet in height is recommended here.  The slope is unstable with active erosion and little vegetation.  Vegetation above the road slope is spruce fir and lodgepole.  One spruce tree is on the slope and being undermined.  This site is a medium rated site for a retaining wall.

Site #2 - This site is 1.4 miles from Timber Lake Trailhead.  This is a very active site needing approximately 150 feet of wall up to five feet in height.  Lots of rock and soil fall on the road here every year.  The problem is the slope is very steep here greater than a 100%.  A retaining wall in combination with gabions should provide enough suitable habitat to allow vegetation to grow.  This is a high priority site.

Site #3 - Site three is 2.3 miles from Timber Lake Trailhead.  An active site with little vegetation established on the slope.  A retaining wall with gabions would provide habitat for vegetation to grow.  The wall would be approximately 200 feet long and four or five feet in height. This is a high priority site.

Site #4 - Site four is 3.4 miles from Timber Lake Trailhead.  A wall 350 feet long with a five to six foot high wall is recommended at this site.  This site would also require some gabions above the wall.  A high priority site.

Site #5 - Site five is 4.2 miles from Timber Lake Trailhead.  This site is across from Farview Curve view point.  A wall 115 feet long, five, to six feet in height is recommended.  The retaining wall plus gabions or other means of stabilizing the slope would be needed.  This is a high priority site due to it being across from a major viewpoint and along a curve.

Site #6 - Site six is 4.5 miles from Timber Lake Trailhead.  This site is a short distance above Farview Curve.  There are three areas along a cut slope that has a lot of boulders, rock and material falling onto the road.  The sections are each approximately 20 to 40 feet in length.  The retaining walls would need to be approximately six feet high.  The area above the walls would need to be mostly rock to hold soil and vegetation in place.  There is an active escarpment and vegetation is lost every year.  This site is a high priority.

Site #7 - Site seven is 4.6 miles from Timber Lake Trailhead.  A wall 400 feet long, approximately six feet in height is recommended.  Gabions would also be needed.  This is a high priority site. 

Site #8 - Site eight is 6.4 miles from Timber Lake Trailhead.  The site is just before the Milner Pass parking area.  It is a fairly stable slope, but a retaining wall would ensure vegetative success.  A wall 75 feet long would work here approximately three to four feet in height.  The site is denuded of vegetation.  It is a medium priority site.

Site #9 - Site nine is 6.7 miles from Timber Lake Trailhead.  This roadslope is just across the road from the rock wall built above Milner Lake.  A wall 380 feet long is recommended, approximately three to four feet in height.  A high priority site.

Site #10 - Site ten is 7.4 to 7.6 miles from Timber Lake Trailhead.  Three sites are located along this area of road that vary from 50 to 100 feet in length.  These would be high priority sites.

Site #11- Site eleven is 8.2 miles from Timber Lake Trailhead.  A wall 200 feet long, would do well here about three feet in height.  This site is a high priority.

Ute Trail Trailhead

Site #12 - Across from the Ute Trail turnout.  This is a high priority site.  A wall 65 feet long is recommended.

Near the Bus Terminus

Site #13 - This site is an eroding road slope just below site 12.  Across from the red sign that discusses the fragile nature of the tundra.  A retaining wall 760 feet long is recommended. It is a long section of roadslope in alpine tundra actively eroding each year.  This is a high priority site.

Many Parks Curve uphill towards Rainbow Curve

Site #14 - Site fourteen is located at Many Park Curves across from the upper parking lot.  A wall 275 feet long is recommended along this section of roadway.  A high priority site. 

Site #15 - This site is located just above Many Parks Curve, where some rock work was done in previous years.  A wall 294 feet long, four or five feet in height may work well here.  This is a medium rated site.

Site #16 - This site is within 137 feet of site 15.  A wall 379 feet long, four or five feet in height would probably be sufficient at this site.  An active road slope with an escarpment continues to erode uphill along its length.  There are lodgepole pine and several grasses and forbs growing next to the road, but no vegetation is growing along the upper 1/3 of the road shoulder, where the escarpment continues to erode. This is a medium priority site for restoration work.

Site #17 - Site seventeen is just above site 16.  This site is partially on a curve, and building a retaining wall at this site may be difficult because of the curve.  A wall 174 feet long would suffice at this location. There is also an escarpment along its length that is up to two feet in height.  This is a high priority site.

Site #18 - This site is located just below the first retaining wall that was built in the fall of 1988.  A wall 433 feet long is recommended at this site four to five feet in height.  This is a high priority site for restoration.

Site #19 - Site nineteen is located above the second retaining wall before the parking area at the former upper Hidden Valley ski lift turnout.  A wall 287 feet long is recommended, approximately four feet in height.  This is a high priority site for restoration.

Rock Cut

Site #20 - Site twenty is located at the Rock Cut parking lot.  A small retaining wall built along the edge of the sidewalk would stop erosion and prevent people from walking on the tundra.  A small wall about one foot high would work well here.  A wall could be built by hand at this location.  A wall 147 feet long is recommended at the west side of the parking lot, and a wall 84 feet long on the east side.  A high priority site.

Gore Range Overlook

Site #21 - Site twenty-one is located across Trail Ridge Road from the Gorge Range overlook parking lot.  It is located along a curve in the road as the road heads downhill towards the Alpine Visitor Center.  A wall 232 feet long approximately two feet high would work well at this site.  It is a high priority site. 

Fall River Road

Only one site was identified along the paved section of Fall River Road in Endovalley.  The site is at the first curve west of Horseshoe Park when driving east.  A wall 250 feet long, four to five feet in height would be appropriate at this location.

Cost to Implement this Project

Other than revegetation, this project is outside the expertise of the Resources Stewardship Division and would have to be reinventoried and completed by the Facility Maintenance Division.  The Resources Stewardship Division would do the revegetation.  The cost to build the retaining walls is based on a 1992 estimate at $17.00 per foot.  Cost of revegetation is also estimated for 1992.  Obviously 2012 and beyond costs would be much higher.  The 1992 cost was based on Facility Maintenance building the walls and installing them and park employees from the Resources Stewardship Division developing plant material and replanting.

Cost to construct 5,164 feet of retaining wall	 $87,788

Cost to revegetate the 5,164 feet of retaining walls $ 51,640

Total Cost	 $139,428
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