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MITIGATED NEGATIVE DECLARATION 

 
PROJECT:  Redwood Coast-to-Crest Trail Project 
 
LEAD AGENCY: California State Parks 
 
AVAILABILITY OF DOCUMENTS: This Initial Study/Mitigated Negative Declaration is 

available for review at:  
 

California Department of Parks and Recreation  
Northern Service Center 
One Capitol Mall – Suite 410 
Sacramento, CA 95814 
 
California Department of Parks and Recreation 
North Coast Redwoods District 
3431 Fort Avenue 
Eureka, CA 95503 
 
Redwood National and State Parks Headquarters 
Visitor Center 
1111 Second St 
Crescent City, CA 95531 
 
Del Norte County Library 
190 Prince Mall 
Crescent City, CA 95531 
 
California Department of Parks and Recreation Internet Website. 
http://www.parks.ca.gov/?page_id=980 

 
PROJECT DESCRIPTION:  
California State Parks (CSP) proposes to construct a multi-use trail that will provide a 
linkage needed to connect the California Coastal Trail with the Pacific Crest Trail to 
become part of the “Redwood Coast-to-Crest Trail”. The trail will traverse the Mill Creek 
Addition of Del Norte Coast Redwoods State Park.  This property contains an extensive 
network of roads because it was managed for commercial timber production by prior 
ownership. The proposed trail route will make use of existing roads where feasible by: 
1) retaining and improving road segments required for park management, 2) reducing 
impacts from surplus roads by narrowing to a trail footprint, and 3) completely removing 
and rehabilitating connected spur roads that are not essential to the trail route. The trail 
route will be constructed in five separate phases and will involve four construction 
methods including: 7.7 miles of reengineering and vegetation management to existing 
roads, 1.2 miles of converting existing road to trail, 0.3 miles of road removal 
(recontouring existing road to natural conditions), and 2.2 miles of new trail construction. 

http://www.parks.ca.gov/?page_id=980
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CHAPTER 1 – INTRODUCTION 

1.1 INTRODUCTION AND REGULATORY GUIDANCE 
The Initial Study/Mitigated Negative Declaration (IS/MND) has been prepared by the 
California Department of Parks and Recreation (DPR) to evaluate the potential 
environmental effects of the proposed Redwood Coast-to-Crest Trail Project at the Del 
Norte Coast Redwoods State Park (DNCRSP), Humboldt County, California.  This 
document has been prepared in accordance with the California Environmental Quality 
Act (CEQA), Public Resources Code §21000 et seq., and the State CEQA Guidelines, 
California Code of Regulations (CCR) §15000 et seq. 
An Initial Study is conducted by a lead agency to determine if a project may have a 
significant effect on the environment [CEQA Guidelines §15063(a)].  If there is 
substantial evidence that a project may have a significant effect on the environment, an 
Environmental Impact Report (EIR) must be prepared, in accordance with CEQA 
Guidelines §15064(a).  However, if the lead agency determines that revisions in the 
project plans or proposals made by or agreed to by the applicant mitigate the potentially 
significant effects to a less-than-significant level, a Mitigated Negative Declaration 
(MND) may be prepared instead of an EIR [CEQA Guidelines §15070(b)].  The lead 
agency prepares a written statement describing the reasons a proposed project would 
not have a significant effect on the environment and, therefore, why an EIR need not be 
prepared.  This IS/MND conforms to the content requirements under CEQA Guidelines 
§15071. 

1.2 LEAD AGENCY 
The lead agency is the public agency with primary approval authority over the proposed 
project.  In accordance with CEQA Guidelines §15051(b) (1), "the lead agency will 
normally be an agency with general governmental powers, such as a city or county, 
rather than an agency with a single or limited purpose."  The lead agency for the 
proposed project is the Department of Parks and Recreation (DPR).  The contact 
person for the lead agency is: 

Shannon Dempsey 
North Coast Redwoods District 
PO Box 2006 
Eureka, CA 95502-2006 
Fax (707) 441-5737 
shannon.dempsey@parks.ca.gov 
 

Submissions must be in writing and postmarked or received by fax or email no later 
than January 23, 2017.  The originals of any faxed document must be received by 
regular mail within ten working days following the deadline for comments, along with 
proof of successful fax transmission. Email or fax submissions must include full name 
and address. All comments will be included in the final environmental document for this 
project and become part of the public record. 
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1.3 PURPOSE AND DOCUMENT ORGANIZATION 
The purpose of this document is to evaluate the potential environmental effects of the 
proposed Redwood Coast-to-Crest Trail Project in DNCRSP.  Mitigation measures have 
also been incorporated into the project to eliminate any potentially significant adverse 
impacts or reduce them to a less-than-significant level. 
This document is organized as follows: 
Chapter 1 - Introduction   

This chapter is an introduction to the project and describes the purpose and 
organization of this document. 
Chapter 2 - Project Description 

This chapter describes the reasons for the project, scope of the project, and project 
objectives. 
Chapter 3 - Environmental Setting, Impacts, and Mitigation Measures 

This chapter identifies the significance of potential environmental impacts, explains the 
environmental setting for each environmental issue, and evaluates the potential impacts 
identified in the CEQA Environmental (Initial Study) Checklist.  Mitigation measures are 
incorporated, where appropriate, to reduce potentially significant impacts to a less than 
significant level. 
Chapter 4 – Mandatory Findings of Significance 

This chapter identifies and summarizes the overall significance of any potential impacts 
to the natural and cultural resources, cumulative impacts and impacts to humans, as 
identified in the Initial Study. 
Chapter 5 - Summary of Mitigation Measures 

This chapter summarizes the mitigation measures incorporated into the project from the 
Initial Study. 
Chapter 6 - References 

This chapter identifies the references and sources used in the preparation of this 
IS/MND. 
Chapter 7 - Report Preparation 

This chapter includes a list of report preparers.  
Chapter 8 - Glossary 

This chapter contains an alphabetical list of words or terms used in this document 
related to road and trail design and/or construction and provides a brief description or 
explanation of each.  
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1.4 SUMMARY OF FINDINGS 
Chapter 3 of this document contains the Environmental (Initial Study) Checklist that 
identifies the potential environmental impacts (by environmental issue) and a brief 
discussion of each impact resulting from implementation of the proposed project. 
Based on the Environmental Checklist and the supporting environmental analysis 
provided in this document, the proposed Redwood Coast-to-Crest Project would result 
in less than significant impacts for the following issues: aesthetics, agricultural 
resources, air quality, biological resources, cultural resources, geology and soils, 
greenhouse gas emissions, hazards and hazardous materials, hydrology and water 
quality, land use and planning, mineral resources, noise, population and housing, public 
services, recreation, transportation/traffic, utilities and service systems, and cumulative 
impacts. 
In accordance with §15064(f) of the CEQA Guidelines, a MND shall be prepared if the 
proposed project would not have a significant effect on the environment after the 
inclusion of mitigation measures in the project.  Based on the available project 
information and the environmental analysis presented in this document, there is no 
substantial evidence that, after the incorporation of mitigation measures, the proposed 
project would have a significant effect on the environment.  It is proposed that a 
Mitigated Negative Declaration be adopted in accordance with the CEQA Guidelines. 
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CHAPTER 2 – PROJECT DESCRIPTION 

2.1 INTRODUCTION 
This Initial Study/Mitigated Negative Declaration (IS/MND) has been prepared by the 
California Department of Parks and Recreation (DPR), or California State Parks (CSP), 
to evaluate the potential environmental effects of the proposed Redwood Coast-to-Crest 
Trail Project in the Mill Creek Addition of Del Norte Coast Redwoods State Park 
(DNCRSP), which is commonly referred to as the Mill Creek Watershed (MCW), located 
near the City of Crescent City, Del Norte County, California. The proposed project would 
create a section of trail through the use of several construction methods (reengineering 
and brushing existing road, road-to-trail conversion, road removal, and new trail 
construction) that would provide a linkage needed from the California Coastal Trail to 
the Pacific Crest Trail. DNCRSP has valuable natural resources, which must be 
protected through trail design and layout and during trail construction activities.  These 
resources are addressed and Mitigation Measures are developed in this document to 
reduce any potential impact to less than significant and protect State Park resources. 

2.2 PROJECT LOCATION 
The project is located within North Coast Redwoods District (NCRD) of California State 
Parks. DNCRSP is located in the coastal mountains of northwestern Del Norte County, 
approximately 5 miles (8 km) southeast of Crescent City (Appendix A, Figure 1, 
Location Map). The State Park is bordered by the Pacific Ocean, Redwood National 
Park (RNP), Jedediah Smith Redwoods State Park, Smith River National Recreation 
Area (SRNRA), and private timber company lands. U.S. Highway 101 runs through the 
State Park. The MCW encompasses the Mill Creek and Rock Creek watersheds and is 
located to the east of the original DNCRSP. The project will incorporate work sites 
trending an east-west direction through the northernmost section of the 25,000-acre 
(40-square mile) watershed addition (Appendix A, Figure 2, Location Detail Map). Map 
figures show trail segments connecting through adjoining properties to show complete 
trail route; however this document pertains to project activities that will occur only on 
DPR property.  
The proposed work will take place in the East Fork Mill Creek and West Branch Mill 
Creek watersheds, which drain into the Smith River, and one west facing slope that 
drains to the Pacific Ocean.  The legal description for the project area is Township 15N, 
Range 1W, Section 2; Township 16N, Range 1W, Sections 35 and 36; and Township 
16N, Range 1E, Sections 26, 27, 28, 29, 31, and 32, Humboldt Base Meridian, USGS 
7.5’ Sister Rocks, Child’s Hill, and Hiouchi, CA quadrangles. 
Access to the proposed action from Eureka is via Highway 101 north, and from 
Crescent City via Highway 101 south.  The main access to the sites from Highway 101, 
Hamilton Road, is located 2 miles (3 km) north of the Mill Creek Campground. 

2.3 BACKGROUND AND NEED FOR THE PROJECT 
Del Norte Coast Redwoods State Park was significantly expanded in 2002 when a 
25,000-acre (40-square mile) acquisition area, known as the Mill Creek Addition, was 
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transferred into State Park ownership and subsequently added to the DNCRSP. From 
the 1950s to 2000, the MCW area was intensively managed for commercial timber 
production. In support of the timber harvest, an extensive network of logging roads and 
skid trails was constructed. The roads are insloped, traverse steep terrain, and are 
exposed to seasonally high rainfall (65-95 inches). Today, the property is characterized 
by mostly young forests that were planted after timber harvesting efforts. Resource 
protection activities undertaken by CSP have been ongoing since 2004 including road 
removal, culvert crossing upgrades, instream habitat restoration, and forest restoration. 
DNCRSP along with Prairie Creek Redwoods State Park, Jedediah Smith Redwoods 
State Park, and the National Park Service's (NPS) Redwood National Park, are 
managed cooperatively by the NPS and CSP as Redwood National and State Parks 
(RNSP). These State and National Parks, located in Humboldt and Del Norte counties, 
make up 45 percent of all the old-growth redwood forest remaining in California. 
Redwood National Park’s Trail and Backcountry Management Plan (2011) sets forth a 
blueprint to expand the RNSP’s trail system so it will integrate the existing trail system 
within the four parks and create trail connections to link the parks with adjacent public 
lands in Del Norte County. The plan proposes a link to connect existing and planned 
trails within RNSP with a Coast-to-Crest link through CSP property. The NPS 
Management Plan has an integrated Environmental Assessment that is compliant with 
the National Environmental Policy Act (NEPA).   
A General Plan Amendment (GPA) was prepared for the acquired Mill Creek 
Watershed. It was accepted by DPR and the Final EIR was certified in 2010. According 
to the GPA, the primary intent for the Mill Creek Addition is: 

To provide a broad array of park and other public uses that are compatible with the 

primary goal that the Mill Creek property shall be restored to late seral forest 

characteristics and associated natural functions that maximize benefits to the 

salmonid species of the property’s streams and wildlife associated with late seral 

forest. (p. 2-3)  

The GPA for the Mill Creek Addition calls for development of a Road and Trail 
Management Plan to address the opportunity for trail development in conjunction with 
road removal efforts. However, because they would provide connections to other 
existing trails, conceptual alignments for linkages to Redwood National Park to the west 
and U.S. Forest Service land to the east were included to allow for implementation upon 
adoption of the GPA and prior to development of a Road and Trail Management Plan for 
the unit (DPR, 2010, pp. 3-33). 
Although the Redwood Coast-to-Crest Trail linkage is consistent with the GPA for the 
MCW, construction for the trail linkage is subject to site-specific planning and 
compliance under CEQA and will be completed prior to approval for implementation.  
This document is the site-specific planning and compliance as required by CEQA for the 
portions of trail alignment that fall within DPR boundaries. As noted previously, map 
figures show trail segments connecting through adjoining properties to show complete 
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trail route; however the location of actual route through NPS and SRNRA properties is 
approximate and will tie into DPR locations as identified in this document. 
To link the Coastal Trail to the Coast-to-Crest route, a crossing would be required at 
U.S. Highway 101. Discussions regarding a potential crossing location had been 
ongoing for nearly a decade among RNSP, Del Norte County, and other local 
organizations when the Elk Valley Rancheria, a federally recognized Tribe, received 
grant funding in 2010 to conduct a feasibility study for creating a safe and accessible 
bicycle, pedestrian, and equestrian crossing across U.S. Highway 101.  The preliminary 
study identified a feasible crossing location and crossing type. The highway crossing is 
not part of the proposed project described herein because the identified crossing 
location is outside the DNCRSP boundary. However, the preliminary study allowed DPR 
to take into consideration the most likely and feasible location for the future highway 
crossing when planning the Coast-to-Crest route. For more information on the study, 
review the South Beach Trails Connector Project Report (2011) available online at 
(http://www.dot.ca.gov/hq/tpp/offices/ocp/completed_projects/ej_bike_ped_trail/D1_Sout
h_Beach_Trails_Connector/South_Beach_Trails_Connector-FINAL.pdf ). 
The California Recreational Trails Act articulates the policy of the state to increase 
accessibility and enhance the use, enjoyment, and understanding of California's scenic, 
natural, historic, and cultural resources. It is the policy of the state to provide for the 
development and maintenance of a statewide system of recreational and interpretive 
trails, encourage the development of such trails by cities, counties, districts, and private 
groups, and encourage hiking, horseback riding, and bicycling as important 
contributions to the health and welfare of the State's population. 
In 1978, preparation of the California Recreational Trails Plan was authorized by the 
Legislature as an element of the California Recreational Trails Act (Public Resources 
Code Section 2070-5077.8). The plan assesses the present and future demand of trail-
oriented recreation uses and recommends an integrated system of regional trails to 
serve California (DPR, 2002a). The Redwood Coast-to-Crest is one of twenty-seven 
distinct trail corridors identified in the Plan. This project is consistent with the Plan’s 
goals of extending the statewide trails network and providing maximum opportunities for 
the public use of trails by encouraging the appropriate expansion of multi-use trails. 
Construction of the trail linking the Coastal Trail with the Pacific Crest Trail would 
ultimately create a route circling the entire state of California. This trail is also needed at 
the local scale to enhance public access to the interior of the MCW and to connect it 
with other park trails within RNSP and with trail systems outside these parks. A 
connected trail infrastructure would improve community mobility and regional recreation 
opportunities. An expanded trail system will provide opportunities for safe and enjoyable 
recreation for hikers, bikers, and equestrians.  The trail system is needed to provide 
access to the natural, cultural, and scenic resources of the park and will enhance 
visitors’ enjoyment of those resources. 

2.4 PROJECT OBJECTIVES 
The primary goal of the proposed project is to create a multi-use trail through DNCRSP 
that will provide connections to the existing trail systems of RNSP to the west and north 

http://www.dot.ca.gov/hq/tpp/offices/ocp/completed_projects/ej_bike_ped_trail/D1_South_Beach_Trails_Connector/South_Beach_Trails_Connector-FINAL.pdf
http://www.dot.ca.gov/hq/tpp/offices/ocp/completed_projects/ej_bike_ped_trail/D1_South_Beach_Trails_Connector/South_Beach_Trails_Connector-FINAL.pdf
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and Smith River National Recreation Area to the east; ultimately providing a through 
linkage from the California Coastal Trail to the Pacific Crest National Scenic Trail. With 
this primary goal, there are several objectives: 

• Use existing roads for the trail route where feasible by retaining road segments 
needed for future park management and narrow to a trail footprint those that are 
not. 

• Completely remove and rehabilitate connected spur roads that won’t be used as 
part of the trail route. 

• Reengineer retained roads to prevent culvert crossing failure and future erosion 
potential. 

• Reduce overgrown vegetation along retained roads of the trail corridor to enable 
safe public use. 

• Provide enhanced public access to the interior of the MCW. 

• Provide safe and enjoyable recreation opportunities for hikers, bikers, and 
equestrians. 

• Provide park visitors with the opportunity to experience the full range of park 
resources and ecosystems. 

• Further CSP’s mission and management directives aimed at protecting its most 
valued natural resources and creating opportunities for high-quality outdoor 
recreation. 

2.5 PROJECT DESCRIPTION 
California State Parks proposes to construct a multi-use trail that will provide a linkage 
needed to connect the California Coastal Trail with the Pacific Crest Trail to become 
part of the “Redwood Coast-to-Crest Trail” (Appendix A, Figure 3, User Group Map). 
The trail will traverse in an east-west trend through the Mill Creek Addition of Del Norte 
Coast Redwoods State Park. This property contains an extensive network of roads 
because it was managed for commercial timber production by prior ownership. The 
proposed trail route will make use of existing roads where feasible by: 1) retaining and 
improving road segments required for park management, 2) reducing impacts from 
surplus roads by narrowing to a trail footprint, and 3) completely removing and 
rehabilitating connected spur roads that are not essential to the trail route (Appendix A, 
Figure 4, Project Overview Map). The project will be completed in five separate phases 
(Appendix A, Figure 5, Project Phases Map) and will involve four construction methods 
including: 

• 7.7 miles (12.4 km) of reengineering and vegetation management on existing 
roads, 

• 1.2 miles (1.9 km) of converting existing road to trail, 

• 0.3 miles (0.5 km) of road removal (restoring existing road to natural conditions), 
and  
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• 2.2 miles (3.5 km) of new trail construction. 
Each of these construction method sections is discussed in greater detail in the 
following paragraphs. Refer to Appendix B for guidelines on each construction method, 
Appendix C for vegetation management guidelines, and Appendix D for a trail log of 
prescribed construction activities. Refer to the section 2.7, Project Implementation, for 
details on project phasing. 

Construction Method 1: Reengineering and Vegetation Management  
The majority of the length of the Redwood Coast-to-Crest trail link is designed using 
existing roads. The MCW contains nearly 300 miles (480 km) of haul roads built by 
previous landowners in support of their commercial timber harvest and transport 
business. Road segments for the trail link have been selected with consideration to the 
overall route direction and destination, their original design alignment and grade, and 
the amount of reconstruction needed. Reengineering and vegetation management will 
be used for the roads that were selected for the trail route but are also identified to be 
retained for administrative purposes according to the GPA. Because these roads will 
serve the future administrative and management needs of the property, they will not be 
reduced to a trail footprint. 

The route will follow some of the oldest roads on the property.  They range in age from 
31 to 56 years old.  These roads were built for year-round timber hauling, and they 
required annual maintenance to keep in operable conditions. California State Parks will 
reengineer the route using modern road reengineering standards that will meet the 
needs of the trail users, provide access for required service vehicles, reduce future 
erosion, and reduce long-term maintenance of the road.  The selected route will receive 
maintenance and upgrades including grading, outsloping with inboard ditch removal, 
rolling dip installation, drain swale installation, compaction, and rock surfacing where 
necessary. Stream-crossings that pose a risk of failure because of old, rusting, crushed, 
broken, undersized, or improperly installed culverts or logs will be replaced by new 
culvert crossings properly sized to pass 100-year flood flows. The approach to the 
crossings will be reshaped to improve road drainage, and fail-safe dips will be installed 
where necessary to prevent stream diversion. Not every culvert on the route will be 
upgraded as part of this project. There are 49 stream crossings that are along the route 
proposed for reengineering.  However, the 10 crossings proposed for upgrades herein 
were selected because they either pose a high risk of failure, contain a high volume of 
fill, are Humboldt crossings (a stream crossing constructed with logs set parallel to the 
stream channel and covered with fill), or are currently plugged and/or failing, all of which 
increase the risk of future erosion potential.  
One of the 10 stream crossings (a culvert 1.88 miles [3.02 km] down Teran road) was 
added to the proposed project after initial botanical and archaeological surveys had 
been completed. The additional culvert began to fail more recently during the 2015/2016 
winter storm season.  Special status plant surveys for this additional culvert will be 
addressed in Chapter 3’s Biological  mitigation measures, and a recent archaeological 
survey of the culvert area was conducted on October 20, 2016.  An Archaeology Survey 
Report (DPR form 649) has been appended to the original cultural resources inventory 
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report. This additional culvert has been included in all other aspects of initial study 
project review.   
Vegetation encroaches onto many of the roads at the MCW.  Due to the lush forest 
setting of the north coast, combined with a lack of vegetation management since the 
change of property ownership, some roads are impassible by vehicle or have very 
limited sight distances.  In addition to reengineering identified road segments, the 
encroaching vegetation will be reduced. Vegetation brushing and clearing will follow the 
DPR’s Vegetation Management Guidelines for Trails and Roads in Units of the 
California State Park System (DPR, 2002b)(Appendix C). The vegetation management 
guidelines identify removal methods, proper pruning of hardwood trees, and vegetation 
clearance requirements for trails and roads. As a general guideline, clearance 
requirements for single lane unpaved roads are 14 feet (4.3 m) high and 16 feet (4.9 m) 
across. Clearance requirements for two lane unpaved roads are 14 feet (4.3 m) high 
and 26 feet (7.9 m) across.  After initial construction, the entire trail route will receive 
vegetation management on a cyclical basis to maintain the trail. 
There are two relatively long sections of road where reengineering and vegetation 
management will occur. One section includes Sheepshed and Elkhorn roads, which 
connect NPS’s Rellim Ridge trail on the west with the old timber company mill area on 
the east (Appendix A, Figure 7, Phase 2 Detail Map). This section is approximately 2 
miles (3.2 km) long and will be open to hikers, bikers, and equestrians. However, from 
the intersection of Reservoir and Elkhorn Roads, the equestrian and bicycle traffic will 
be directed onto separate routes for approximately 0.72 miles (1.16 km) and 1.24 miles 
(2.0 km), respectively (Appendix A, Figure 3, User Group Map).  No construction is 
needed on the alternate route for bikes.  The decent from this intersection down to Mill 
Creek is steep.  While Elkhorn road is currently used as the existing horse trail, the 
route is not very sustainable due to its steep linear grade. Adding an additional user 
group onto Elkhorn road is not advisable due to the accelerated tread wear that could 
occur.  On this section of existing trail, CSP will replace two Humboldt stream crossings 
with appropriately sized culverts and install one cross drain culvert upgrade. Thirteen 
rolling dips, five drain swales, and one armored drain swale will be installed. One 
climbing switchback will be reconstructed. The entire section will be outsloped with 
inboard ditch removal where possible. Three cross drain culverts will be removed, as 
they will no longer be needed after the outsloping and inboard ditch removal.  The entire 
road segment will receive installation of ballast rock and base rock where needed. Two 
metal trail information signs with distance and direction will be installed at pertinent 
intersections. Signs will be erected on one or two plastic lumber posts, depending on 
the width of sign, and will be standardized and consistent across the entire trail route.    
The second reengineering and vegetation management section includes both Teran 
and Smoke House roads, stretching from the intersection between Teran and Cougar 
Ridge roads on the west and ending at the intersection of Smoke House Road with 
Smoke House-5 on the east (Appendix A, Figure 8, Phase 3 Detail Map).  This section 
is 5.7 miles (9.2 km) long and will be open to hikers, bikers, and equestrians. These 
roads were originally constructed as main haul roads, and except for the outdated and 
undersized culverts on a few of the stream crossings, the roads do not require extensive 
reengineering.  CSP will replace and upgrade eight culvert stream crossings and 
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remove one abandoned skid road crossing and its access route, which is located 
approximately 50 feet (15 m) upstream from one of the culvert upgrades.  The 
abandoned skid road crossing is eroding and would put the new culvert downstream at 
risk of plugging if it was left behind. The entire road section will receive vegetation 
management to achieve the required clearing limits for a multi-use trail on a two lane 
unpaved road. 

Construction Method 2: Road-to-Trail Conversion 
Existing roads that were selected for the trail route, but not identified to be retained for 
administrative purposes in the GPA, will be converted to trail.  Reducing a road’s 
footprint to that of a trail is preferred to road retention if the road is not required for other 
purposes.  This reduces the facility’s long-term liability in terms of decreasing 
maintenance costs, reduces impacts to natural resources such as altered vegetation 
and drainage patterns, and reduces the magnitude of future erosion potential. Road-to-
trail conversion is accomplished by mechanically narrowing the road surface.  It involves 
mechanically excavating road embankment and landing fill and stabilizing excavated 
materials on the cutbench, or the inside edge of the road. A narrow portion of the road 
cutbench is preserved to serve as the new trail bed.  Trail structures such as rock 
armoring, armored drain swales and drain dips, bridges, and pinch points will be 
installed along the converted trail to control erosion and provide a low-maintenance trail 
tread.  
There are two sections of road that will be converted to trail.  Stringer Gap leaves from 
East Side Road near the old mill area and heads northeast towards the intersection of 
Cougar Ridge and Teran roads (Appendix A, Figure 6, Phase 1 Detail Map). The portion 
of Stringer Gap that will be converted to trail is 0.5 mile (0.8 km) long. The trail will be 
built to accommodate hikers, bicyclists, and equestrians, and trail structures will include 
rock armoring along the entire length, armored drain swales, and pinch points.   
The second road-to-trail conversion will occur at the northeastern corner of the MCW to 
Smoke House-5 road, and is 0.65 miles (1.0 km) long (Appendix A, Figure 9, Phase 4 
Detail Map). The trail will be built for hikers, bikers, and equestrians and trail structures 
will include rock armoring, armored drain dips, pinch points, and six trail bridges. Where 
this road-to-trail section crosses a creek, short new sections of trail are constructed 
upslope into the drainage to allow for the proper location and setting of bridges at a 
more stable and confined reach of stream channel, above the influence of the former 
road.  

Construction Method 3: Road Removal 
Road removal is accomplished by mechanically recontouring the road prism to pre-
disturbance topography. First, vegetation growing in the embankment fill is removed 
and stockpiled for later use as mulch. Next, the embankment fill is excavated from the 
outside edge of the road, and the excavated fill material is stabilized on the cutbench. 
Where the road crosses a stream valley, all the fill material will be completely 
excavated, and the stream valley (channel bed, banks, and adjacent slopes) restored to 
its pre-crossing topography. The longitudinal stream gradient will be reestablished 
through the crossing site. Where landings (large flat areas used for stacking and loading 
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timber) were built along the road, the embankment fill extends farther down the hillslope 
and the corresponding cutbench is typically taller.  All the fill material at landings will be 
excavated and stabilized on the corresponding cutbench to mimic pre-disturbance 
topography. Finished surfaces will be smoothed and salvaged vegetation will be spread 
evenly as mulch to reduce post treatment surface erosion. During the winter following 
road removal, excavated stream crossings will be revegetated with native conifers. 
Both Smoke House-5 and Stringer Gap roads have spur (dead end) roads past the 
portions being converted to trail, and those spur ends will be removed. Stringer Gap 
road removal will be 0.2 mile (0.3 km), and Smoke House-5 road removal will be 0.1mile 
(0.2 km) (Appendix A, Figure 9, Phase 4 Detail Map and Figure 12, Phase 5 Detail Map 
B). 
A 370-foot (113-meter) section of the Stringer Gap road removal crosses over a 
boundary onto a corner of NPS property.  Implementation of the section to be removed 
on CSP property will wait until NPS has completed their site-specific NEPA and National 
Historic Preservation Act (NHPA) compliance. The NPS section of road is isolated and 
only accessible through CSP property. Refer to the Project Implementation section for 
more details. 

Construction Method 4: New Trail Construction 
Two new sections of trail will be constructed to link the existing roads within the MCW to 
existing trails to the west and east.  To the west, a new trail will be constructed from 
RNP’s Rellim Ridge trail down to the eventual crossing at U.S. Highway 101 to connect 
to existing trails on the coast (Appendix A, Figure 11, Phase 5 Detail Map A).  This 
section of new trail will be approximately 1.0 mile (1.6 km) long and will switch back and 
forth across NPS and CSP lands as it descends the coastal slope toward the beach.  
Trail structures built on CSP property will include ten soldier-pile retaining wall sections, 
five switchbacks, two single tier rock retaining walls, one puncheon, two 24-foot (7.3 
meter) pedestrian bridges, and one 90-foot (27-meter) pedestrian bridge with a retaining 
wall and steps on each approach. This section of new trail will be open to hikers only. 
Redwood National Park’s Trail and Backcountry Management Plan Environmental 
Assessment (2009, p. 20) excludes equestrian and bike traffic for this section. 
Additionally, topographical constraints on sections of both NPS and CSP land require 
the new trail location to traverse steep terrain necessitating multiple flights of stairs, 
which are not safe for bikers and equestrians.   
A temporary access trail, 630 feet (192 m) in length, will be constructed from the 
intersection of Hamilton road, near U.S. Highway 101 into this new construction 
segment. This temporary access trail will allow safe and efficient transporting of 
materials and tools to the construction site, and will be completely removed and 
rehabilitated upon construction completion.  
A second new trail segment, approximately 0.17 mile (0.3 km) long, will be constructed 
at the MCW’s northeastern most corner from Smoke House-5 road to connect into the 
adjoining SRNRA to the east (Appendix A, Figure 9, Phase 4 Detail Map). This portion 
of trail will be constructed to accommodate hikers, bikers, and equestrians. Trail 
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structures on CSP property will include a metal sign, climbing turn, and bridge with 
multi-tier rock retaining wall approaches.  
A new trail section, 0.4 mile (0.6 km) in length, will skirt the old mill deck along the 
mainstem of Mill Creek and then connect to the existing East Side road (Appendix A, 
Figure 7, Phase 2 Detail Map).  Trail structures on this section will include two 3-foot (1-
meter) diameter cross drains, two metal signs, one multi-tier rock retaining wall, three 
reverse grade drainage dips, two soldier-pile retaining wall sections, one switchback, 
and aggregate surfacing. This new segment is called the East West Winter Route 
because it will allow trail use by hikers, bikers, and equestrians during the winter months 
through the use of an existing vehicle bridge over Mill Creek.  Alternately, during low 
flow season (June 1 to October 15), hikers and equestrians may choose to enter into 
RNP via the existing Mill Creek Horse Trail on West Side road and ford Mill Creek to 
East Side road (Appendix A, Figure 6, Phase 1 Detail Map).  East Side road leads back 
onto CSP property and the Coast-to-Crest trail. No construction is needed on this 
alternate route. This alternate seasonal route gives hikers and equestrians the 
opportunity to pass through an old-growth grove of redwoods and is consistent with 
RNP’s Trail and Backcountry Management Plan (2011). 
The fourth new trail segment, approximately 0.4 mile (0.6 km) in length, will be 
constructed to connect the Stringer Gap road over the ridge separating it from the Teran 
and Cougar Ridge roads intersection (Appendix A, Figure 6, Phase 1 Detail Map).  This 
section will be built to accommodate hikers, bikers, and equestrians. Trail structures for 
this segment will include two log crib retaining walls, one geotextile cellular confinement 
retaining wall, three climbing turns, one cross drain culvert, and one trail sign. 

2.6 PROJECT REQUIREMENTS 

Under CEQA, the Department of Parks and Recreations has the distinction of being 
considered a lead agency, a public agency that has a primary responsibility for carrying 
out or approving a project and for implementing CEQA; a responsible agency, a public 
agency other than the lead agency that has responsibility for carrying out or approving a 
project and for complying with CEQA; and a trustee agency, a state agency having 
jurisdiction by law over natural resources affected by a project that are held in trust for 
the people for the State of California.  With this distinction comes the responsibility to 
ensure that actions that protect both cultural and natural resources are always 
incorporated into all projects.  Therefore, DPR has created a list of Project 
Requirements that are included in project design to reduce impacts to resources.   
DPR has developed a list of Standard Project Requirements (SPR) that are actions that 
have been standardized statewide for the use of avoiding significant project-related 
impacts to the environment.  From this list, standard project requirements are assigned, 
as appropriate, to all projects.  For example, projects that include ground-disturbing 
activities, such as trenching would always include standard project requirements 
addressing the inadvertent discovery of archaeological artifacts.  However, for a project 
that replaces a roof on an historic structure, ground disturbance would not be 
necessary; therefore standard project requirements for ground disturbance would not be 
applicable and would not be assigned to the project.  
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DPR also makes use of Project Specific Requirements (PSR).  These are project 
requirements that are developed to address project impacts for projects that have 
unique issues; they would not typically be standardized for projects statewide. 
 

Table 2.6 Project Requirements 

Element/Title Requirement 
SPR GEN-1 All road reengineering, vegetation modification, conversion of 

roads to trails, road removal, and new trail construction, will be 
consistent with CSP BMPs, Departmental Operations Manuals 
(DOMs), Trail Handbook, and Vegetation Management guidelines. 

SPR GEN-2 The project manager will post information signs near project areas 
with restricted access or closures lasting longer than 3 months. 
The signs will include the following information: 

• Explanation for and description of the project; and 
• Anticipated completion date. 

SPR AIR-1 The speed of construction-related trucks, vehicles, and equipment 
traveling on unpaved areas will be limited to 15 miles per hour 
(mph). 

SPR AIR-2 All trucks or light equipment hauling soil, sand, or other earthen 
materials on public roads to or from the site will be covered or 
required to maintain at least two feet of freeboard. 

SPR AIR-3 Excavation, grading, land clearing, or other mechanical ground 
disturbance will be suspended when sustained winds exceed 25 
miles mph, instantaneous gusts exceed 35 mph, or dust from 
construction might obscure driver visibility on public roads.  

SPR AIR-4 All diesel- and gasoline-powered equipment engines will be 
maintained in good condition, in proper tune (according to 
manufacturer’s specifications), and in compliance with all State 
and federal requirements.  

SPR AIR-5 On-site project inspector will require the operators of all diesel- 
and gasoline-powered equipment to turn off engines if idling is 
expected to exceed 5 minutes. 

PSR AIR-6 The maximum number of construction worker-related commute 
trips will not exceed 12 one-way worker commute trips per day. 
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Table 2.6 Project Requirements 

Element/Title Requirement 
PSR BIO-1 Individual or populations of Rare, Threatened, Endangered plants, 

or those which occur within CNPS (California Native Plant Society) 
Rank 1A, 1B or 2 will be avoided with a 15-foot (4.5 m) buffer by 
establishing a non-disturbance zone around the plants with high-
visibility fencing prior to construction. Construction personnel will 
be instructed to keep project activities out of the fenced areas. 
CNPS Rank 3 and 4 plants will be avoided when feasible; 
however, mitigation will not be required. 

SPR BIO-2 Construction activities that could spread invasive plants and 
noxious weeds will be subject to the following actions: 

• Construction operators will ensure that clothing, footwear, 
and equipment used during construction is free of soil, 
seeds, vegetative matter or other debris or seed-bearing 
material before entering the park or from an area with 
known infestations of invasive plants and noxious 
weeds. 

• All heavy equipment will be pressure washed prior to 
entering the park or from an area with known 
infestations of invasive plants and noxious weeds. Anti-
fungal wash agents will be specified if the equipment 
has been exposed to any pathogen that could affect 
park resources. 

• All heavy equipment and other construction materials will 
be staged in areas that do not contain invasive plants or 
noxious weeds. 

PSR BIO-3 No operations shall occur between February 1 and August 31 or 
within 500 feet (150 m) of a northern spotted owl (NSO) nest site 
unless a valid NSO technical assistance has been obtained from 
the U.S. Fish and Wildlife Service (USFWS) and consultation has 
been completed with the California Department of Fish and 
Wildlife (CDFW). 

PSR BIO-4 No operations shall occur within ¼ mile (400 m) of marbled 
murrelet habitat from March 24 through September 15 unless a 
valid marbled murrelet technical assistance has been obtained 
from USFWS and consultation has been completed with CDFW. 
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Table 2.6 Project Requirements 

Element/Title Requirement 
PSR BIO-5 Project will retain and protect trees 24 inches (60 cm) diameter-at-

breast-height (DBH) or greater to the maximum extent practicable. 
Limbs of these trees will be removed if required for access or 
safety considerations. Equipment operators will be required to 
avoid striking retained trees to minimize damage to the tree 
structure or bark. 

PSR BIO-6 For new trail construction segments, the roots of retained trees 
greater than 24 inches (60 cm) DBH will be avoided during 
excavation or other construction activities to the maximum extent 
practicable. Any trenching in a “structural root zone” (within 3 
times DBH from the base of the tree) will be completed using hand 
tools; no roots larger than 2 inches (5 cm) in diameter will be cut or 
damaged unless approved in advance by a DPR-approved 
biologist, forester, or certified arborist. 

SPR CULT-1 If anyone discovers previously undocumented cultural resources 
during project construction or ground-disturbing activities, work 
within 50 to 100 feet of the find will be temporarily halted, the CSP 
State Representative will be notified immediately, and work will 
remain halted until a qualified Cultural Resources Specialist or 
archaeologist evaluates the significance of the find and determines 
and implements the appropriate treatment and disposition in 
accordance with the Secretary of the Interior’s Standards and 
Guidelines for Archeology and Historic Preservation. 

• If ground-disturbing activities uncover cultural artifacts or 
features (including but not limited to dark soil containing 
shellfish, bone, flaked stone, groundstone, or deposits of 
historic ash), when a qualified Cultural Resources Specialist 
is not onsite, the project manager will contact the North 
Coast Redwoods District Archaeologist and the Redwood 
Coast Sector Manager immediately and the project 
manager or contractor will temporarily halt or divert work 
within the immediate vicinity of the find until a qualified 
Cultural Resources Specialist or archaeologist evaluates 
the find and determines and implements the appropriate 
treatment and disposition of the find. 
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Table 2.6 Project Requirements 

Element/Title Requirement 
SPR CULT-2 In the event anyone discovers human remains or suspected 

human remains, work will cease immediately within 100 feet of the 
find and the project manager/site supervisor will notify the North 
Coast Redwoods District Archaeologist and the Redwood Coast 
Sector Manager. The human remains and/or funerary objects will 
not be disturbed and will be protected by covering with soil or 
other appropriate methods. The Redwood Coast Sector Manager 
(or authorized representative) will notify the County Coroner, in 
accordance with Section 7050.5 of the California Health and 
Safety Code, and the Native American Heritage Commission; the 
Redwood Coast Sector Manager (or authorized representative) 
will also notify the local Tribal Representative. If a Native American 
monitor is onsite at the time of the discovery, the monitor will notify 
his/her affiliated tribe or group. The local County Coroner will 
make the determination of whether the human bone is of Native 
American origin. 
If the Coroner determines the remains represent Native American 
interment, the Native American Heritage Commission will be 
consulted to identify the Most Likely Descendant (MLD) and 
appropriate disposition of the remains. Work will not resume in the 
area of the find until proper disposition is complete (PRC Section 
5097.98). No human remains or funerary objects will be cleaned, 
photographed, analyzed, or removed from the place of discovery 
prior to determination and consultation with the MLD. 
If it is determined the find indicates a sacred or religious site, the 
site will be avoided to the maximum extent practicable. Formal 
consultation with the State Historic Preservation Officer and review 
by the Native American Heritage Commission, as well as 
appropriate Tribal Representatives, will occur as necessary to 
define additional site mitigation or future restrictions. 
 

SPR GEO-1 All bridge structures will be engineered by a California licensed 
engineer. 

SPR GEO-2 Trail fillslopes will be designed with stable slope gradients as 
defined in CSP trail construction manuals, guidelines, and 
handbooks. Unstable fillslopes will be stabilized or removed. 
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Table 2.6 Project Requirements 

Element/Title Requirement 
PSR GEO-3 Retaining walls over 4 feet high, shall be built in a tiered sequence 

where the distance between successive walls is twice the height of 
the exposed lower wall, otherwise a licensed engineer or retaining 
wall manufacturer will be consulted for the appropriate design. 

PSR GEO-4 All new trail bridge abutments will be set back from the top of the 
bank at the angle of repose for the earth material at each site 
unless a closer setback to the top of the bank is deemed 
acceptable by a licensed geologist and/or engineer. 

PSR GEO-5 A qualified geologist will review road removal, road-to-trail 
conversion, and new construction sites to determine if any 
geologic or soil conditions exist that require additional assessment 
or alteration of prescriptions. If unique features do exist, a licensed 
geologist will conduct a geologic assessment/investigation. 

SPR HAZ-1 No refueling of construction related equipment will take place 
within 50 feet of aquatic habitats. 

SPR HAZ-2 

 

All heavy equipment parking, refueling, and service will be 
conducted within designated areas outside of the 100-year 
floodplain to avoid watercourse contamination. 

SPR HAZ-3 Park staff will ensure each piece of heavy equipment maintains a 
spill kit on-site through the life of the project. Appropriate agencies 
will be notified in the event of significant spillage. 

SPR HAZ-4 Prior to the start of on-site construction activities, the project 
technical supervisor will inspect all equipment for leaks and 
regularly inspect thereafter until equipment is removed from the 
project site. All contaminated water, sludge, spill residue, or other 
hazardous compounds will be contained and disposed of outside 
the boundaries of the site, at a lawfully permitted or authorized 
destination. 

PSR HAZ-5 Project Manager will complete a Safety Plan prior to each phase of 
the project that will include emergency communication methods, 
route to hospital, general safety precautions, and the nearest 
helipad evacuation location with georeferenced map and 
coordinates.  
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Table 2.6 Project Requirements 

Element/Title Requirement 
SPR HAZ-6 All heavy equipment will be required to include spark arrestors or 

turbo chargers that eliminate sparks in exhaust and have fire 
extinguishers on-site. Park staff will be required to have hand tools 
on-site. 

SPR HAZ-7 Construction crews will park vehicles a minimum of 10 feet (3 
meters) from flammable material, such as dry grass or brush. At 
the end of each workday, construction crews will park heavy 
equipment over a non-combustible surface to reduce the chance 
of fire. 

SPR HAZ-8 CSP personnel will have a CSP radio at the park unit, that allows 
direct contact with Cal Fire and a centralized dispatch center, to 
facilitate the rapid dispatch of control crews and equipment in case 
of a fire. 

SPR HYDRO-1 Excavated spoil from project work will be placed in a stable 
location where it will not cause or contribute to slope failure, or 
erode and enter a stream channel or wetland. Spoil areas will be 
compacted in lifts and blended into the surrounding landscape to 
promote uniform sheet drainage. Stream flow will not be allowed to 
discharge onto spoil areas, regardless of discharge rate. 

SPR HYDRO-2 Provide outslope to the trail tread and remove any outer edge 
berm to facilitate sheet flow off the trail where the dispersed flow 
can be filtered by vegetation and organic litter. 

SPR HYDRO-3 When outsloping trail surfaces are not feasible, such as steep 
linear trail grades, construct rolling dips to direct runoff safely off 
the trail to prevent buildup of surface runoff and subsequent 
erosion. 

SPR HYDRO-4 Appropriate energy dissipaters will be installed or other erosion 
control measures will be employed at water discharge points, as 
appropriate. Energy dissipaters will be appropriately sized to 
protect discharge points for the 100-year peak flow. 

PSR HYDRO-5 Salvage trees and brush removed prior to excavation for mulching 
bare soil areas after construction. 
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Table 2.6 Project Requirements 

Element/Title Requirement 
PSR HYDRO-6 Bare ground from road removal, new trail construction, and culvert 

upgrades will be mulched with vegetation salvaged during the 
work to the maximum extent practicable to minimize surface 
erosion. On all exposed soils which may deliver sediment to a 
stream, mulch shall be applied so that not less than 90% of the 
disturbed areas are covered and mulch shall be applied in a layer 
not less than 2 inches deep. All mulch shall be native material 
salvaged from the work areas. 

PSR HYDRO-7 The winter following construction, on all road removal crossings 
and culvert upgrades, tree seedlings will be planted on 20-foot 
centers in a random distribution according to an appropriate 
species composition as determined by a qualified forester. 

SPR HYDRO-8 Immediately following reconstruction, trails will be closed for a 
period following construction that allows for one wet-dry cycle 
(e.g., one winter’s duration) to allow the soil and materials to settle 
and compact before the trail opens to the public. Routine 
maintenance will also be performed on the trail as necessary to 
reduce erosion to the extent possible and to repair weather-related 
damage that could contribute to erosion. 

PSR HYDRO-9 At remote backcountry locations, construction labor crews shall be 
instructed to burry human feces at least 6 inches below ground 
surface, or surface soils if depth cannot be achieved, and maintain 
a setback of at least 100 feet from a water course for disposal of 
all human waste.   

SPR HYDRO-10 Project activities within or across drainages and streams will occur 
when the drainages are dry, unless it is not feasible to do so. 
Construction will be minimized, and avoided to the extent feasible, 
during the wet season to prevent excessive siltation and 
sedimentation. For any portion of the project requiring a permit, 
restrictions, construction timing, BMPs, and other protective 
measures will be developed and specified in consultation with the 
relevant agency during the permitting process. 

SPR HYDRO-11 Permitted construction activities extending into or occurring during 
the rainy season, or if an un-seasonal storm is anticipated, CSP 
staff will properly winterize the site by covering (tarping) any 
stockpiled materials or soils, mulching bare soil areas, and by 
constructing silt fences, straw bale barriers, fiber rolls, or other 
structures around stockpiles and graded areas. 
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Table 2.6 Project Requirements 

Element/Title Requirement 
SPR HYDRO-12 All construction activities will be suspended during heavy 

precipitation events (i.e., at least 1/2-inch of precipitation in a 24-
hour period) or when heavy precipitation events are forecast. 

SPR HYDRO-13 Install armored rock crossings at ephemeral drainages, micro 
drainages and swales to harden the trail tread in areas of potential 
interface between trail users and natural topographic drainage 
features. 

SPR HYDRO-14 Install gravel surfacing on trail areas in areas with saturated or soft 
soils, and on bridge approaches, to provide a stable tread surface. 

SPR HYDRO-15 Trails will be designed and constructed so that they do not 
significantly disrupt or alter the natural hydraulic flow patterns of 
the landform. 

SPR HYDRO-16 Trail surfaces and ditches will be hydrologically disconnected from 
wetlands, streams and stream crossings to the extent feasible. 

SPR HYDRO-17 All drainages (including micro drainages) will not be captured, 
diverted, or coupled with other drainages by the trail. 

SPR HYDRO-18 Trail stream crossings will be designed and constructed without 
the potential for stream diversion. 

SPR HYDRO-19 Trail stream crossings will have drainage structures designed for 
the 100-year storm flow event or be capable of passing the 100-
year peak flow without significant damage. 

SPR HYDRO-20 Trails located within 100-year flood hazard zones will be designed 
and constructed so that they do not significantly disrupt or alter 
natural flood flows. 

SPR HYDRO-21 All stream crossings proposed for culvert upgrades will be 
designed to convey the 100-year, 24-hour storm event. 

PSR HYDRO-22 Existing (altered) drainage patterns will be restored to pre-
disturbance patterns. In some cases where pre-disturbance 
patterns cannot be restored, conversion work may require the 
realignment of a stream segment. To ensure that channel stability 
will be maintained, project planners will establish new drainage 
segments only after thorough review by a qualified geologist, 
geomorphologist, or hydrologist. 
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Table 2.6 Project Requirements 

Element/Title Requirement 
SPR HYDRO-23 The project shall be constructed such that water will not 

accumulate on the trail or be made to drain off onto landforms 
where natural drainages do not exist. Where an altered drainage 
pattern or disturbed topography precludes the use of a natural 
drainage, project planners may establish a new drainage only after 
thorough review by a qualified geologist, geomorphologist, or 
hydrologist. 

SPR NOISE-1 Equipment engine shrouds will be closed during equipment 
operation. 

SPR NOISE-2 All diesel- and gasoline-powered construction equipment will be 
properly maintained and equipped with noise-reduction intake and 
exhaust mufflers and engine shrouds, in accordance with 
manufacturers’ recommendations. 

 

2.7 PROJECT IMPLEMENTATION 

Construction 
Project-related heavy equipment work would generally occur during the dry season from 
June 1 through October 31.  As described in Project Requirements and Chapter 3, 
additional temporal restrictions may be placed on heavy equipment and the use of 
power tools where required for the northern spotted owl, marbled murrelet, other 
breeding and nesting birds, and the preservation of water quality. Some heavy 
equipment work may take place outside the dry season in certain areas where seasonal 
moisture is needed to prevent dust emissions of naturally occurring asbestos. (Refer to 
Chapter 3, Section III Air Quality for more information.) Work would occur during 
daylight weekday hours. However, weekend work could be implemented to accelerate 
the repair, replacement, or installation of equipment or to address emergency or 
unforeseen circumstances. Heavy equipment would be transported to the project site 
and staging areas and remain until associated work is completed. Vehicles used to 
transport materials and equipment and crew vehicles would also be present 
intermittently. Staging and storage areas for equipment would be confined to project 
area boundaries, pullouts on roads currently open to vehicle traffic, or the asphalted 
area surrounding the vacant mill buildings. Road reengineering will be completed using 
heavy equipment including excavator, dozer, grader, vibratory roller, loader, dump truck, 
and water truck.  Reengineering work will be completed by State Park Equipment 
Operators (SPEO) or contractors depending on funding and staff availability.  CSP 
laborers or CalFire inmates will assist with culvert replacements to connect culvert 
sections, compact backfill, and build armored headwalls at culvert inlets. 
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Vegetation management may be accomplished using a variety of methods. For initial 
clearing of overgrown roads, SPEOs may use a hydraulic masticator mounted on an 
excavator boom. In areas with less dense vegetation or sensitive resources, CSP 
laborers or CalFire inmates may use chainsaws and other hand tools such as loppers, 
saws, axes, or machetes.  Methods for vegetation removal will vary depending on staff 
availability, funding, and aesthetic considerations. 
The road-to-trail conversion will be completed by one small sized excavator and dozer. 
The work will be completed by SPEOs or contractors depending on funding and staff 
availability. Following behind the heavy equipment, a CSP or CCC (California 
Conservation Corps) trail crew or CalFire inmate crew of 8 to 12 people, using hand 
tools and small power equipment, will construct trail structures, armor and groom the 
trail bed, and perform activities such as mulching and revegetating disturbed slopes. 
The trail crew work may follow either concurrently behind the heavy equipment work on 
completed areas or as soon as practical after completion of heavy equipment work; 
weather and soil conditions permitting.  
Road removal work will utilize a bulldozer (ranging in size class from D-6 to D-8), to 
push fill up steep slopes and shape/finish slopes, and an excavator (ranging in size 
class from 50,000 to 110,000 pounds) to excavate and shape/finish slopes while sitting 
on steep slopes. A geologist or qualified geology intern, under the supervision of a 
licensed engineering geologist, will oversee all heavy equipment work for appropriate 
design and adherence to design specifications. 
New trail construction will be implemented by a CSP, CCC, or CalFire inmate crew of 8 
to 12 people.  Brushing will be accomplished with hand tools such as weed hoes, 
loppers, and pulaskis and/or gas powered chainsaw. Tread construction will be 
accomplished using hand tools such as pulaskis, ax-maddix, shovels, and McCloeds. 
For cost efficiency, a Sweco trail dozer (8,000 pounds, 4 feet wide) may be used to 
remove small trees and construct portions of the trail bed where feasible. Structure 
construction will be accomplished using power tools including gas powered drill, 
chainsaws, and vibra-plates.  Rock armoring will be brought to the site using gas 
powered tote carriers. Rigging may be used to transport heavier materials to remote 
work sites and lift new bridge components into place.  Rigging consists of a mainline 
attached to nearby trees with nylon straps to protect the trees from abrasion and tearing 
of the bark.  Tag lines are also connected to hoists which lift the loads under the 
mainline.  Rigging allows for lifting and movement of heavier components without 
touching the ground. The East West Winter Route segment of new trail will require the 
removal of asphalt and other debris from the outside edge of the old mill deck where the 
new trail will be constructed.  Because it is accessible and cost effective, heavy 
equipment will be used to remove the asphalt and rocky debris before trail construction 
begins.   

Phasing 
The Redwood Coast-to-Crest trail implementation will occur in five phases (Appendix A, 
Figure 5, Project Phases Map).  The nature of the project is geographically expansive; 
the trail linkage through CSP property is 12 miles (19.3 km). In addition, each method of 
construction requires its own set of specifications, tools, and equipment for 
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implementation. Connecting sections of the trail to adjoining properties will require 
interagency coordination prior to construction. For efficiency, CSP will compartmentalize 
project implementation into five phases (depending on funding availability) considering 
geographic area, construction methods, and logistical coordination required between 
land management agencies.  
The first phase of construction will begin on the interior of the MCW and will form a 
linkage from existing RNP trails to portions of the MCW that are currently accessible 
roads to the public for hiking, biking, and horseback riding. Phase 1 will include the 
Stringer Gap road-to-trail conversion and the new construction of the Stringer Gap 
Cougar Ridge Connector (Appendix A, Figure 6, Phase 1 Detail Map). The road 
removal portion of Stringer Gap is in the vicinity of Phase 1 construction; however it will 
not occur until the last phase due to its position between CSP and NPS properties. The 
NPS section of road is isolated and only accessible through CSP property. Removal of 
the CSP section will wait until Phase 5 when NPS has completed their project level 
NEPA and NHPA compliance, allowing for the road to be removed at one time from 
beginning to end.  
The second phase will include reengineering and vegetation management along the 
existing Sheepshed and Elkhorn roads as well as the new construction of the East West 
Winter Route (Appendix A, Figure 7, Phase 2 Detail Map). 
The third phase will include reengineering and vegetation management along Teran and 
Smoke House roads (Appendix A, Figure 8, Phase 3 Detail Map).  
The fourth phase will occur at the northeast corner of the MCW and connect the new 
trail to SRNRA boundary and ultimately tie into the SRNRA Little Bald Hills trail.  This 
phase will include the road removal and road-to-trail portions of Smoke House-5 road 
(Appendix A, Figure 9, Phase 4 Detail Map).  CSP will work with United States Forest 
Service (USFS) to coordinate timing of new trail construction to occur after USFS’s 
NEPA and NHPA compliance for trail construction and prior to removal of Smoke 
House-5 road.  This interagency coordination will allow Smoke House-5 road to serve 
as an access route to the remote work area of the SRNRA for delivery of construction 
materials and tools. Once the new trail connector segment is completed, CSP will 
remove the spur end of Smoke House-5 and convert the remaining road to a trail.   
Phase 5 will occur at the northwest corner of the property and require coordination 
between CSP and NPS (Appendix A, Figure 10, Phase 5 Detail Map).  This portion of 
trail development was chosen for the final sequence in phasing for several reasons.  It 
will allow time for NPS to conduct their site-specific NEPA and NHPA compliance. It will 
allow time for further development of the South Beach Trails Connector Project 
(Highway 101 undercrossing).  This portion of trail development also falls within the 
coastal zone boundary and is therefore under the jurisdiction of Del Norte County’s 
Local Coastal Plan. NPS will need a determination from the Coastal Commission and 
CSP will need a Coastal Development permit before construction can begin within the 
coastal zone.  Because NPS’s project level compliance will be completed prior to 
starting, Phase 5 will also include the road removal portion of Stringer Gap, which 
contains both CSP and NPS sections and is only accessible from CSP property 
(Appendix A, Figure 12, Phase 5 Detail Map B).  
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2.8 VISITATION 
DNCRSP is open year-round for day use, and camping is generally available from May 
1 to September 30. Annual visitor attendance at DNCRSP is presented in Table 2.8.1. 
 
Table 2.8.1.  Annual visitor attendance at Del Norte Coast Redwood State Park.  

*Fiscal Year Paid Day Use Free Day Use Overnight 
Camping 

Total 
Attendance 

   

2001-2002 456 26,125 33,858 60,439    
2002-2003 417 45,229 32,575 78,221    
2003-2004 0 78,175 34,721 112,896    
2004-2005 115 60,066 35.780 95,961    
2005-2006 225 52,656 26,740 79,650    
2006-2007 255 38,551 21,726 60,532    
2007-2008 81 77,923 37,192 115,196    
2008-2009 139 59,899 34,213 94,251    
2009-2010 249 14,316 28,765 43,330    
2010-2011 156 39,269 30,758 70,183    
2011-2012 167 65,412 27,615 93,194    
2012-2013 93 136,856 26,759 163,708    
2013-2014 5 93,670 9,588 103,263    

Total 
Attendance 2,358 788,177 380,290 1,170,825    

Average Yearly 
Attendance 181 60,629 29,253 90,063    

* Data obtained from the DPR Attendance Database     

Portions of the Mill Creek Watershed are currently open to visitors for hiking, biking, and 
equestrian use on weekends during daylight hours (Appendix E, MCW Publicly 
Accessible Roads and Trails Map). However, public access to the entire MCW is 
restricted due to safety concerns with the road system and abandoned industrial 
buildings, a lack of facilities to accommodate visitors, and the limited availability of 
rangers and visitor services staff.  The Department’s long-term goals for the property 
include obtaining funding to develop facilities, and increase staffing to expand public 
access.  
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2.9 CONSISTENCY WITH LOCAL PLANS AND POLICIES 
The proposed trail plan is consistent with the mission of CSP “To provide for the health, 
inspiration and education of the people of California by helping to preserve the state’s 
extraordinary biological diversity, protecting its most valued natural and cultural 
resources, and creating opportunities for high quality outdoor recreation.”   
The proposed trail project is also consistent with the Redwood National and State Parks 
General Management Plan, and the Final General Plan Amendment/EIR for the Mill 
Creek Addition (2010). Furthermore, the project is consistent with the California 
Recreational Trails Plan (DPR, 2002a) and its most recent progress report (DPR, 
2011a). 

2.10 DISCRETIONARY APPROVALS 
DPR will engage in all necessary reviews and acquire all necessary permits prior to 
implementing any project components requiring regulatory review. DPR retains approval 
authority for the proposed Redwood Coast-to-Crest trail project within the State Park. 
Additional approval or permits could be required as noted:  

• A Cultural Resources Permit 5024 may be required where construction requires 
excavation. 

• Consultation with California Department of Fish and Wildlife (CDFW) will take 
place to obtain a 1600 permit where it is necessary to replace culverts or remove 
stream crossings. 

• Prior to operations, a letter of Technical Assistance will be obtained from the U.S. 
Fish and Wildlife Service (USFWS), identifying any operating restrictions for the 
northern spotted owl or the marbled murrelet.   

• Consultation with CDFW will be completed prior to operations that may affect the 
northern spotted owl or the marbled murrelet.  

• An encroachment permit will be obtained from Caltrans before temporary 
construction work occurs in the State Highway right-of-way near the intersection 
of Hamilton road and U.S. Highway 101. 

• Prior to construction of Phase 5, Del Norte County and/or the California Coastal 
Commission will be consulted to obtain a Coastal Development permit in 
compliance with Del Norte County’s Local Coastal Plan. 

2.11 RELATED PROJECTS 
California State Parks has other road and trail projects that have been recently 
performed, and/or are underway or planned for the Del Norte Coast Redwoods State 
Park in the vicinity of the proposed project area: 

• From 2004-2015, CSP removed and recontoured approximately 65 miles (105 
km) of undriveable and failing logging roads within the MCW to prevent future 
catastrophic erosion and improve wildlife habitat and the aesthetic quality of the 
watershed.  A similar amount may be removed and recontoured in coming years 
as funding allows.  
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• From 2007-2014, CSP upgraded 23 stream-crossings that posed a risk of failure 
because of old, rusting, crushed, broken, undersized, or improperly installed 
culverts by replacing with new rock armored culvert crossings properly sized to 
pass the 100-year flood flow. More stream crossings at the MCW are planned for 
upgrading over the coming years as funding allows. 

• A trail re-route project is planned near the Mill Creek Campground of DNCRSP. 
The proposed re-route is approximately 3,083 feet (940 m), and will replace 900 
feet (274 m) of existing trail. The purpose for the re-route is to eliminate a failed 
bridge crossing, to construct a route that will provide long-term sustainability, and 
to reduce the impact to natural and archaeological resources through improved 
contour and linear grade alignments.  

Del Norte County also has trail projects that are planned and/or underway in Crescent 
City, the town nearest to the project area. The county is planning to construct the Point 
St. George portion of the California Coastal Trail with the help of CSP trail crews. The 
trail will follow the coastal bluff adjacent to North Pebble Beach Drive and will be 
approximately two miles (3.2 km) long. The proposed trail will be located approximately 
6 miles (10 km) from the Redwood Coast-to-Crest Trail proposed herein.  The County 
also has plans to construct a Class 1 biking and pedestrian trail in the Hobbs Wall 
railroad right-of-way from the east end of Second Street to Howland Hill Road. This 
planned trail would be approximately 2.5 miles from the proposed Coast-to-Crest Trail 
project. 
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CHAPTER 3 – ENVIRONMENTAL CHECKLIST 

PROJECT INFORMATION 
1. Project Title: Redwood Coast-to-Crest Trail Project 
   

2. Lead Agency Name & Address: California State Parks 
   

3. Contact Person & Phone Number Shannon Dempsey (707) 445-5344 
   

4. Project Location: Del Norte Coast Redwoods State Park 
   

5. Project Sponsor & Address: California Department of Parks & Recreation 
North Coast Redwoods District 
3431 Fort Ave. 
Eureka, CA 95503 

   
6. General Plan Designation: State Park 
   

7. Description of Project: California State Parks proposes to construct a multi-
use trail that will provide a linkage needed to 
connect the California Coastal Trail with the Pacific 
Crest Trail to become part of the “Redwood Coast-
to-Crest Trail”. The trail will traverse the Mill Creek 
Addition of Del Norte Coast Redwoods State Park, 
which contains and extensive network of roads 
because it was managed for commercial timber 
production by prior ownership. The proposed trail 
route will make use of existing roads where feasible. 
The trail will be constructed in five separate phases 
and will involve four construction methods including: 
7.7 miles of reengineering and vegetation 
management to existing roads, 1.2 miles of 
converting existing road to trail, 0.3 miles of road 
removal (recontouring existing road to natural 
conditions), and 2.2 miles of new trail construction. 

   
8. Surrounding Land Use & Setting: Refer to Chapter 3 of this Document (Section IX, 

Land Use Planning) 
   

9. Approval Required from Other 
Public Agencies 

Refer to Chapter 2 of this document (Section 2.9 
Discretionary Approvals) 
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EVALUATION OF ENVIRONMENTAL IMPACTS 
1. A brief explanation is required for all answers, except “No Impact”, that are adequately supported 

by the information sources cited.  A “No Impact” answer is adequately supported if the referenced 
information sources show that the impact does not apply to the project being evaluated (e.g. the 
project fall outside a fault rupture zone).  A “No Impact” answer should be explained where it is 
based on general or project specific factors (e.g. the project will not expose sensitive receptors to 
pollutants, based on a project specific screening analysis).  

  
2. All answers must consider the whole of the project related effects, both direct and indirect, 

including off-site, cumulative, construction, and operational impacts.  
  
3. Once the lead agency has determined that a particular physical impact may occur, the checklist 

answers must indicate whether that impact is potentially significant, less than significant with 
mitigation, or less than significant.  “Potentially Significant Impact” is appropriate when there is 
sufficient evidence that a substantial or potentially substantial adverse change may occur in any of 
the physical conditions within the area affected by the project that cannot be mitigated below a 
level of significance.  If there are one or more “Potentially Significant Impact” entries, an 
Environmental Impact Report (EIR) is required. 

  
4. A “Mitigated Negative Declaration” (Negative Declaration: Less Than Significant with Mitigation 

Incorporated) applies where the incorporation of mitigation measures, prior to declaration of 
project approval, has reduced an effect from “Potentially Significant Impact” to a “Less Than 
Significant Impact with Mitigation”.  The lead agency must describe the mitigation measures and 
briefly explain how they reduce the effect to a less than significant level.  

  
5 Earlier analyses may be used where, pursuant to the tiering, program EIR, or other CEQA 

process, an effect has been adequately analyzed in an earlier IER (including a General Plan) or 
Negative Declaration [CCR Guidelines for the Implementation of CEQA, §15063(c)(3)(D)].  
References to an earlier analysis should:   

a)    Identify the earlier analysis and state where it is available for review.  

  
b)    Indicate which effects from the environmental checklist were adequately analyzed in the earlier 

document, pursuant to applicable legal standards, and whether these effects were adequately 
addressed by mitigation measures included in that analysis.  

  
c)    Describe the mitigation measures in this document that were incorporated or refined from the 

earlier document and indicate to what extent they address site-specific conditions for this project.   
  
6. Lead agencies are encouraged to incorporate references to information sources for potential 

impacts into the checklist or appendix (e.g. general plans, zoning ordinances, biological 
assessments).  References to a previously prepared or outside document should include an 
indication of the page or pages where the statement is substantiated.   

  
7. A source list should be appended to this document.  Sources used or individuals contacted should 

be listed in the source list and cited in the discussion.   
  
8. Explanation(s) of each issue should identify: 

  
a)    the criteria or threshold, if any, used to evaluate the significance of the impact addressed by     

each question and  
  

b)    the mitigation measures, if any, prescribed to reduce the impact below the level of significance.   
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I.   AESTHETICS 

ENVIRONMENTAL SETTING 
The MCW lies within the coastal mountains of northwestern Del Norte County and was 
managed as a commercial timber property for nearly a century.  The property is covered 
with even-aged, young coniferous forest stands and has a dense network of timber 
hauling roads.  Road scars are ubiquitous and dissect all the subwatersheds. Road-
related landslides, revegetated clearcuts, and other logging-related impacts on the land 
are visible throughout the park. However, the property also features a diverse mosaic of 
natural communities including riparian woodland associated with the Mill and Rock 
Creek drainages and their tributaries, a few remaining old growth redwood stands, 
Douglas-fir forest, and tan-oak forest. 
Watershed rehabilitation projects have been ongoing within the park since 2004 and 
continue to improve the aesthetic values.  On past road removal projects, natural re-
vegetation now hides the former road scar and corridor. Ongoing forest restoration 
projects are intended to enhance, among other values, the long-term aesthetic quality 
by facilitating the redevelopment of old-growth forests.   
The Park is approximately 5 miles (8 km) southeast of Crescent City, California. 
Highway 101 is the only major public road that transects DNCRSP and skirts the MCW 
at its northwestern entrance.  There, a Caltrans vista point, is situated directly across 
from the entrance to the MCW and provides a scenic view of Crescent City surrounded 
by the Pacific Ocean. The portion of Highway 101 that traverses through DNCRSP is a 
designated California Scenic Highway.  
A little further inland, the existing mill buildings and 15-acre expanse of asphalt that 
served as the timber company’s log deck, abandoned for over a decade now, can be 
seen from a section of the proposed trail alignment in contrast to the natural riparian 
community along Mill Creek. Here, trail users can also see the groves of old-growth 
redwood trees towering above as they look north into RNP.    
Coastal and inland vistas are available from several high-elevation vantage points within 
the property. The overlooks offer views of the Pacific Ocean, Crescent City, and the 
“Klamath Knot,” a mountain range of ecological interest to the north within southern 
Oregon.  
Toward the eastern extent of the proposed trail alignment, the forest environment shifts 
where the underlying serpentine soils affect tree growth. Portions of this area are mixed 
stands containing knobcone pine and western white pine, while other portions are 
chaparral and devoid of trees (DPR, 2011b). These open, sunny forests make a nice 
contrast to the relatively dark, shady redwood forests so common elsewhere in the 
Park. 
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DISCUSSION 
a) There are currently no official scenic park vistas designated within the Park and 

therefore no official scenic vistas look down on the project site. The GPA includes 
plans for 10 cabin sites that will be located throughout the MCW, primarily to take 
advantage of the vistas (p. 3.14). None of the future cabin sites will be situated 
within distance to have a view of the proposed trail. Once completed, the trail itself 
will be hard to detect from an outside vantage point as the understory vegetation and 
tree canopy will grow back around it. Trail structures will be made of natural looking 
materials (rock, wood, metal) that blend with the colors of the environment. No 
impact.  

b) A small portion of the project area is visible from a State Scenic Highway (Highway 
101). Construction work on the temporary access trail closest to Highway 101 may 
be visible to motorists (Appendix A, Figure 11, Phase 5 Detail Map A). However, 
once construction is complete, the temporary access trail will be removed. Organic 
matter will be spread back on the surface and ferns salvaged from trail construction 
nearby will be planted along the removed trail to encourage regrowth of vegetation. 
Minimal open spaces may be partially visible for a couple years before the 
vegetation sufficiently grows back making the access trail undetectable to motorists. 
One spruce tree (not old-growth) will be removed near the intersection of the 
temporary access trail with the permanent trail. The very top of the tree may be 
visible from the Highway, but the removal of one tree would not create a significant 
enough gap in the canopy to be detectable. Near the intersection of the temporary 

WOULD THE PROJECT: 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Less Then 
Significant 

Impact 

No 
Impact 

a) Have a substantial adverse effect on a 
scenic vista?       

b) Substantially damage scenic 
resources, including but not limited to, 
trees, rock outcroppings, and historic 
buildings within a state scenic 
highway? 

    

c) Substantially degrade the existing 
visual character or quality of the site 
and its surroundings?   

    

d) Create a new source of substantial 
light or glare which would adversely 
affect day or nighttime views in the 
area?   
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access trail with the proposed Coast-to-Crest trail, the alignment is 175 feet (53 m) 
away from Highway 101 and cannot be easily seen through the dense vegetation 
and trees. From there heading north, the trail follows an old railroad bed in a 
throughcut (has cutbanks on both sides) as it separates farther from the Highway.  
Both the trail and trail users would not be visible from the Highway within the old 
railroad bed throughcut. Less than significant impact. 

c) The proposed project may temporarily decrease the visual appeal in the area 
immediately affected by the reengineering, vegetation management, road-to-trail, 
road removal, and trail construction activities. During construction, the work sites will 
be closed to the public; thereby reducing the visual impact. Post construction 
temporary aesthetic impacts may not be discernable from existing logging-related 
impacts seen throughout the project area. The duration of any noticeable changes 
resulting from construction activities would be a temporary impact, limited to 
approximately 2-10 years. Less than significant impact. 

d) Lighting is not an element of this project and no new light sources will be introduced 
into the landscape.  All project work will be limited to daylight hours, eliminating the 
need for work lights.  This project will not create any new sources of light or glare.  
No impact. 
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II. AGRICULTURAL AND FOREST RESOURCES 
ENVIRONMENTAL SETTING 
The MCW, which is within Del Norte Coast Redwoods State Park, is part of the 
California State Park System.  The land is zoned park land in Del Norte County.  
Commercial timber operations were discontinued as part of the transition of the property 
from private timber holdings to public parkland in 2002.  The adjoining land to the east 
and south of the MCW is Six Rivers National Forest and commercial timberland, 
respectively.  Land to the north and west of the MCW is adjacent portions of DNCRSP, 
Redwood National Park, and Jedediah Smith Redwoods State Park.  The Park is almost 
entirely forest land; there is no agricultural, farmland, and/or Williamson Act contract 
land on site. 

WOULD THE PROJECT 

Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Less Then 
Significant 

Impact 

No 
Impact 

a) Convert prime farmland, unique 
farmland, or farmland of statewide 
importance (Farmland), as shown on 
the maps prepared pursuant to the 
Farmland Mapping and Monitoring 
Program of the Calif. Resources 
Agency, to non-agricultural use?   

    

b) Conflict with existing zoning for 
agricultural use or a Williamson Act 
contract? 

    

c) Conflict with existing zoning for, or 
cause rezoning of, forest land (as 
defined in Public Resources Code 
section 12220(g)), timberland (as 
defined by Public Resources Code 
section 4526), or timberland zoned 
Timberland Production (as defined by 
Government Code section 51104(g))? 

    

d) Result in the loss of forest land or 
conversion of forest land to non-forest 
use? 

    

e) Involve other changes in the existing 
environment which, due to their 
location or nature, could result in 
conversion of Farmland to non-
agricultural use?   

    

      *In determining whether impacts to agricultural resources are significant environmental effects, lead 
agencies may refer to the California Agricultural Land Evaluation and Site Assessment Model (1997), 
prepared by the California Department of Conservation as an optional model for use in assessing 
impacts on agricultural and farmland. 
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DISCUSSION 
a) No agricultural or farming operations are present within the project site. Farmland 

mapped by the California Resources Agency would not be converted to non-
agricultural use. No impact. 

b) As noted in the Environmental Setting above, the MCW is part of the California State 
Park System and does not support any agricultural operations or farmland; no lands 
within the property are zoned for agriculture.  Furthermore, Del Norte County does 
not offer Williamson Act contracts. No impact. 

c) State parks are not subject to local land use plans and/or policies. Commercial 
extraction of timber is not allowed in State Parks per California Public Resource 
Code (PRC 5001.65). The project would have no impact on any timber zoning or 
cause rezoning of any land. No impact. 

d) All lands within the vicinity of the project area will remain forest land. The proposed 
project would not result in the loss of forest land or conversion of forest land to non-
forest use. No impact. 

e) As the project involves building a trail, there would be no conversion of Farmland to 
non-agricultural use. No impact.  
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III. AIR QUALITY 
ENVIRONMENTAL SETTING 
The project site is in Del Norte County, which is part of the North Coast Air Basin and is 
under the jurisdiction of the North Coast Unified Air Quality Management District 
(NCUAQMD) and the U.S. Environmental Protection Agency (USEPA) Region IX.  
Humboldt, Trinity, and Del Norte counties all fall under the regional jurisdiction of the 
NCUAQMD, whose main purpose is to enforce local, state, and federal air quality laws 
and regulations. Their primary responsibility is controlling air pollution from stationary 
sources. 
The California Air Resources Board (CARB) gathers air quality data for the State, 
ensures the quality of this data, designs and implements air models, and sets ambient 
air quality standards for the state (State standards) to identify outdoor pollutant levels 
considered safe for the public. After State standards are established, State law requires 
CARB to designate each area as attainment, nonattainment, or unclassified for each 
State standard. CARB makes area designations for ten pollutants: ozone, suspended 
particulate matter (PM10), fine particulate matter (PM2.5), carbon monoxide, nitrogen 
dioxide, sulfur dioxide, sulfates, lead, hydrogen sulfide, and visibility reducing particles 
(CARB, 2016a). 
An area is designated in attainment if the state standard for the specified pollutant was 
not violated at any site during a three-year period. If there was at least one violation of a 
state standard for a pollutant in the area, it is designated as “non-attainment” for that 
pollutant. If there are not enough data available to determine whether the standard is 
exceeded in an area, the area is designated as “unclassified” (CARB, 2016b). 
Attainment status for Del Norte County and the NCUAQMD is described below and 
summarized in Table 3.1. Del Norte County is currently in attainment with most 
California standards including carbon monoxide, hydrogen sulfide, lead, ozone, nitrogen 
dioxide, sulfur dioxide, and sulfides.  The NCUAQMD is in non-attainment with 
California standards for suspended particulate matter (PM 10 or particles with an 
aerodynamic diameter of 10 microns or less) in Humboldt County only.  The major 
sources of PM 10 are combustion (e.g. wood smoke, emissions from industry, 
automobiles, and diesel engines) and dust (e.g. airborne soil, road dust caused by 
vehicle travel).   
In contrast to the State area designations, the USEPA makes national area 
designations for six criteria pollutants: ozone, particle pollution (PM10 and PM2.5), carbon 
monoxide, nitrogen dioxide, and sulfur dioxide. If the air quality in a geographic area 
meets or is cleaner than the national standard, it is called an attainment area 
(designated “unclassifiable/attainment”); areas that don't meet the Federal standard are 
called “nonattainment” areas. An area that cannot be classified on the basis of available 
information as meeting or not meeting the national ambient air quality standard for the 
pollutant is designated as “unclassifiable” (USEPA, 2016a). With respect to national 
standards, the North Coast Air Basin is in attainment for all criteria pollutants (U.S. 
Government Publishing Office, 2016). 
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Table 3.1.  North Coast Air Basin Attainment Status 

Pollutant Averaging Time State Status National Status 
Suspended 
particulate matter 
(PM10) 

24-hr and Annual Non-attainment* Unclassifiable/Attainment 

Fine suspended 
particulate matter 
(PM2.5) 

24-hr and Annual Attainment Unclassifiable/Attainment 

Ozone 
1-hr.  Attainment No federal standard 
8 hr. Attainment Unclassifiable/Attainment 

Carbon monoxide 1-hr. and 8-hr. Unclassified Unclassifiable/Attainment 
Nitrogen-dioxide 1-hr. and Annual Attainment Unclassifiable/Attainment 
Sulfur dioxide 1-hr. and 24-hr.  Attainment Unclassifiable/Attainment 
Sulfates 24-hr. Attainment No federal standard 
Lead 30-day Attainment Unclassifiable/Attainment 
Hydrogen sulfide 1-hr. Unclassified** No federal standard 
Visibility reducing 
particles 

8-hr. Unclassified No federal standard 

*Del Norte and Trinity Counties are in attainment, Humboldt County is non-attainment. 
**Del Norte and Trinity Counties are unclassified, Humboldt County is attainment. 
 
 
Naturally occurring asbestos (NOA) is identified as a toxic air contaminant by CARB. 
Asbestos is the generic term for the naturally occurring fibrous (asbestiform) varieties of 
six silicate minerals including chrysotile, which is the most common asbestos mineral in 
California and belongs to the serpentine mineral group (California Department of 
Conservation, 2000). When serpentinite rock containing asbestos is broken or crushed, 
asbestos fibers may be released and become airborne causing air quality and human 
health hazards. CARB has adopted two Airborne Toxic Control Measures (ATCMs) for 
NOA. The first ATCM (Section 93105) is applicable to construction, grading, quarrying, 
and surface mining operations. The second ATCM (93106) regulates the selling, use, 
and transportation of surfacing material (i.e. aggregate) (CARB, 2015). 
The northeastern edge of the MCW lies along the Coast Range Thrust Fault. This fault 
forms the boundary between rocks of the Coast Ranges and the Klamath Mountains. 
Bedrock to the east of the fault is composed of ultramafic rocks that are partially to 
completely serpentinized (Wagner & Saucedo, 1987). Because the fault encompasses a 
broad zone, serpentinite rock that may bear asbestos mineral is found in the MCW 
several hundred meters west of the fault line (DPR, 2011b). 
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DISCUSSION 
a) The proposed project would not conflict or obstruct the implementation of any 

applicable air quality management plan for the DNCRSP or Del Norte County.  All 
work would be in accordance with air quality regulations. No Impact. 

b) The project itself would not result in a new source of emissions that would violate 
any local, state, or federal ambient air quality standards or contribute substantially to 
an existing or projected air quality violation.  However, the project would require the 
temporary use of equipment for construction, transport of materials, and land 
clearing and excavating that would emit ozone precursors and fugitive dust. 
Inclusion of SPRs AIR-1 through AIR-5 and PSR AIR-6 would limit emissions. With 
the temporary nature of the construction emissions and compliance with AIR project 
requirements, potential adverse air quality impacts would be less-than-significant. 

SPR AIR-1  
▫ The speed of construction-related trucks, vehicles, and equipment 

traveling on unpaved areas will be limited to 15 miles per hour (mph). 

WOULD THE PROJECT 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Less Then 
Significant 

Impact 

No 
Impact 

a) Conflict with or obstruct 
implementation of the applicable air 
quality plan or regulation?   

    

b) Violate any air quality standard or 
contribute substantially to an existing 
or projected air quality violation? 

    

c) Result in a cumulatively considerable 
net increase of any criteria pollutant for 
which the project region is in non-
attainment under an applicable federal 
or state ambient air quality standard 
(including releasing emissions, which 
exceed quantitative thresholds for 
ozone precursors)?   

    

d) Expose sensitive receptors to 
substantial pollutant concentrations 
(e.g. children, the elderly, individuals 
with compromised respiratory or 
immune systems)? 

    

e) Create objectionable odors affecting a 
substantial number of people?      
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SPR AIR-2  
▫ All trucks or light equipment hauling soil, sand, or other earthen 

materials on public roads to or from the site will be covered or 
required to maintain at least two feet of freeboard. 

SPR AIR-3  
▫ Excavation, grading, land clearing, or other mechanical ground 

disturbance will be suspended when sustained winds exceed 25 
miles mph, instantaneous gusts exceed 35 mph, or dust from 
construction might obscure driver visibility on public roads.  

SPR AIR-4  
▫ All diesel- and gasoline-powered equipment engines will be 

maintained in good condition, in proper tune (according to 
manufacturer’s specifications), and in compliance with all State and 
federal requirements.  

SPR AIR-5  
▫ On-site project inspector will require the operators of all diesel- and 

gasoline-powered equipment to turn off engines if idling is expected 
to exceed 5 minutes. 

PSR AIR-6  
▫ The maximum number of construction worker-related commute trips 

will not exceed 12 one-way worker commute trips per day. 
 

c) The project site is located within a region of nonattainment for PM10. However, two of 
the three adjoining counties that comprise the NCUAQMD, which includes Del Norte 
County where the project is located, are in attainment for all criteria pollutants (Table 
3.1). The major sources of PM10 are combustion (e.g. wood smoke, emissions from 
industry, automobiles, and diesel engines) and dust (e.g. airborne soil, road dust 
caused by vehicle travel), both of which the project has the potential to emit during 
construction activities. However, due to the temporary nature of the construction 
activities with inclusion of SPRs AIR-1 through AIR-5 and PSR AIR-6, the project 
itself would not have a considerably cumulative net increase of any criteria pollutant. 
Less than significant impact. 

d) Sensitive receptors include individuals as well as groups relating to specific land 
uses. Land uses such as primary and secondary schools, hospitals, and 
convalescent homes are considered to be sensitive receptors to poor air quality 
because the very young, the elderly and infirm are more susceptible to respiratory 
infections and other air quality related health problems than the general public. The 
project area is in a remote location, which means it is further than one mile away 
from the nearest sensitive receptor. The closest sensitive receptors are a childcare 
center and a preschool located 1.8 miles (2.9 m) and 2.0 miles (3.2 m) away, 
respectively. Incorporation of SPRs AIR-1 through AIR-5 and PSR AIR-6 would 
ensure that impacts are less than significant. 
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The new trail construction segment on the eastern end of the project area, and 
potentially Smokehouse-5 road in the vicinity of their intersection, is located over 
serpentinitic (serpentine-derived) soil (Merrill, Dempsey, & Wartella, 2011, p. 72). 
Although the location is remote, workers may be exposed to asbestos dust minerals 
during project construction activities. SPRs AIR-1 and AIR-3 as well as Mitigation 
Measure AIR-1 listed below will reduce construction worker impacts from NOA to 
less than significant. These project requirements and mitigation measures address 
all applicable CARB ATCM (Section 93105) requirements for construction and 
grading operations on areas of one acre or less disturbance in a geographic 
ultramafic rock unit (CARB, 2015).  
Trail users could be exposed to the release of asbestos dust through the action of 
walking, jogging, horse riding, or mountain biking. To prevent mechanical trail tread 
wear and the possible release of related NOA, the trail surface through serpentinitic 
soil areas will be capped with aggregate that does not contain asbestos. 
Incorporation of Mitigation Measure AIR-2 will reduce impacts to recreational users 
to less than significant.    

MITIGATION MEASURE AIR-1 – NATURALLY OCCURRING ASBESTOS DUST 
1. Prior to any ground disturbance, grading, or excavating activities in the 

project area known to be located in serpentinitic soils, the ground shall be 
sufficiently wetted to prevent fugitive dust emissions. Sufficient ground 
wetting may be accomplished either by transporting water to the project 
area or by conducting construction activities during the wet season when 
soil moisture conditions are adequate. Exposed areas shall not be 
overwatered such that watering results in runoff. No work will be 
conducted in streams outside of the dry season. 

2. Storage piles consisting of serpentinitic soils shall be kept adequately 
wetted or covered when material is not being added to or removed from the 
pile. 

3. Equipment that has completed work in serpentinitic soils shall be washed 
down prior to leaving the park and moving onto a paved public road. 

MITIGATION MEASURE AIR-2 – NATURALLY OCCURRING ASBESTOS TRAIL TREAD 
1. The finished trail tread surface through serpentinitic soil areas shall be 

capped with compacted asbestos-free aggregate to a minimum depth of 3 
inches. 

e) Construction activities do not usually emit offensive odors and any odors released 
are generally confined to the vicinity of the source. Although construction activities 
occurring in association with the proposed project could generate airborne odors 
with the operation of construction vehicles (i.e. diesel exhaust), these emissions 
would only occur during the daytime hours and would generally be restricted to the 
immediate vicinity of the project site. Integration of SPR AIR-4 in project design 
would reduce impacts to less than significant. 
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IV. BIOLOGICAL RESOURCES 
ENVIRONMENTAL SETTING 

Plants 
The coastal fog belt provides good growing conditions for fast-growing conifers such as 
the coast redwood (Sequoia sempervirens).  Douglas-fir (Pseudotsuga menziesii) is 
found in association with redwoods, particularly in the eastern portion of the property, 
where coastal influence is diminished.  Sitka spruce (Picea sitchensis), grand fir (Abies 
grandis), western hemlock (Tsuga heterophylla), western redcedar (Thuja plicata), 
PortOrford-cedar (Chamaecyparis lawsoniana), red alder (Alnus rubra), and tan oak 
(Notholithocarpus densiflorus) are found as minor components of the coastal forest.  
Past management of the property has resulted in primarily even-aged, monospecific 
forest stands of various ages. 
Within the project area the following vegetation alliances (Sawyer, Keeler-Wolf, & 
Evens, 2009) occur: (1) Sequoia sempervirens (Redwood forest) Alliance, (2) Alnus 
rubra (Red alder forest) Alliance, (3) Picea sitchensis (Sitka spruce forest) Alliance, (4) 
Pseudotsuga menziesii (Douglas-fir forest) Alliance, (5) Chamaecyparis lawsoniana 
(Port Orford cedar forest) Alliance, (5) Pinus jeffreyi (Jeffrey pine forest) Alliance, (6) 
Pinus attenuata (Knobcone pine forest) Alliance, (7) Notholithocarpus densiflorus 
(Tanoak forest) Alliance, (8) Quercus vaccinifolia (Huckleberry oak chap.) Alliance, (9) 
Festuca idahoensis (Idaho fescue grassland) Alliance, (10) Chrysolepis chrysophylla 
(Golden chinquapin thickets) Alliance, (11) Quercus chrysolepis (Canyon live oak 
chaparral) Alliance, (12) Carex obnupta (Slough sedge swards) Alliance, (13) 
Cortaderia (jubata, selloana) (Pampas grass patches) Semi-natural Stands, (14) 
Baccharis pilularis (Coyote brush scrub) Alliance, and (15) the Rubus (parviflorus, 
spectabilis, ursinus) (Coastal brambles) Alliance and (16) the Scirpus microcarpus 
(small-fruited bulrush marsh) Alliance.  These alliances can be grouped into the more 
common forest categories of Sitka spruce forest, Redwood forest, which includes areas 
with Douglas-fir and tan oak, and Jeffery pine forest.   
Of the 16 vegetative alliances in the project area, the following are considered sensitive 
natural communities: (1) Carex obnupta (Slough sedge swards) Alliance (G4 S3), (2) 
Chamaecyparis lawsoniana (Port Orford cedar forest) Alliance (G3 S3), (3) Chrysolepis 
chrysophylla (Golden chinquapin thickets) Alliance (G2 S2), (4) Festuca idahoensis 
(Idaho fescue grassland) Alliance (G4 S3?), (5) Notholithocarpus densiflorus (Tanoak 
forest) Alliance (G4 S3), (6) Picea sitchensis (Sitka spruce forest) Alliance (G5 S2), (7) 
Rubus (parviflorus, spectabilis, ursinus) (Coastal brambles) Alliance (G4 S3), (8) the 
Sequoia sempervirens (Redwood forest) Alliance (G3 S3), and (9) the Scirpus 
microcarpus (small-fruited bulrush marsh) Alliance. In addition, six seasonal wetlands 
(swamps, mesic roadside drainages, and depressions) containing slough sedge, small-
fruited bulrush, and other wetland indicator plants were present in the project area 
(Barrett, 2014). For a more detailed discussion of these sensitive natural communities, 
refer to Barrett, 2014 Appendix F).  
An inquiry of the California Natural Diversity Database (Appendix F, Table 2) indicated 
that there were 77 rare, threatened, or endangered plant species that could occur in the 
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biological assessment area which includes the following USGS 7.5’ quadrangles, 
Humboldt Base and Meridian: Cant Hook Mountain, Childs Hill, Crescent City, Gasquet, 
High Divide, High Plateau Mountain, Hiouchi, Hook Mountain, Klamath Glen, Requa, 
Smith River, and Sister Rocks.  For a discussion of these, please refer to Barrett 2014 
(Appendix F).  Barrett (2014) reported eight species of special status plants with 19 
occurrences within the project area.  These included the following: one occurrence of 
Klamath arnica (Arnica spathulata) (CNPS Rank 4.3), two occurrences of Howell’s 
horkelia (Horkelia sericata) (CNPS Rank 4.3), one occurrence of Del Norte pea 
(Lathyrus delnorticus) (CNPS Rank 4.3), one occurrence of heart-leaved twayblade 
(Listera cordata) (CNPS Rank 4.2), three occurrences of leafy-stemmed mitrewort 
(Mitellastra caulescens) (CNPS Rank 4.2), one occurrence of Suksdorf’s wood-sorrel 
(Oxalis suksdorfii) (CNPS Rank 4.3), two occurrences of horned butterwort (Pinguicula 
macroceras) (CNPS Rank 2B.2), and eight occurrences of nodding semaphore grass 
(Pleuropogon refractus) (CNPS Rank 4.2).  A summary of the occurrence data for these 
sensitive plants is included Appendix F.  Since the completion of Barrett’s report in 
2014, one plant, Pacific golden-saxifrage (Chrysosplenium glechomifolium), was 
designated a Rank 4 (Watch List) plant in 2015 by CNPS.  The species was observed 
within the three skunk cabbage swamps (LYAM_01, 02, and 03) described in the 
botanical report (Appendix F).  Based on NCRD records there are 10 occurrences of 
this plant in the District. 

Animals 
Based on the number of plant communities and variety of habitat types found in the 
project area, wildlife diversity is very likely relatively high.  A list of all potentially 
occurring special status wildlife species is presented in Appendix G.  Although reptile 
diversity is low, shaded seeps and streams provide habitat for a variety of amphibians, 
including five species listed by the California Department of Fish and Wildlife (CDFW) 
as Species of Special Concern (SSC): southern torrent salamanders (Rhyacotriton 
variegatus); Del Norte salamander (Plethodon elongatus); tailed frogs (Ascaphus truei); 
northern red-legged frogs (Rana aurora) and foothill yellow-legged frogs (Rana boylii).  
The southern torrent salamander, which occurs in perennial and ephemeral seeps, 
springs, and lower order streams that contain clean gravels with interstitial spaces, is 
common on the property.  This species and the larval form of the tailed frog are both 
susceptible to increased sediment loads and increased water temperatures.  The Del 
Norte salamander is known to occur in many of the talus slopes located throughout the 
property.  However, field review of the project area did not reveal such habitat types.  
Most of the small wetlands are too shallow for breeding northern red-legged frogs 
although the entire project could provide habitat for adults.  Foothill yellow-legged frogs 
prefer open gravel bars associated with streams and rivers.  This habitat type is 
generally lacking in the project area.  
Small mammals adapted to forest habitats in this area include deer mice (Peromyscus 
maniculatus), dusky-footed woodrats (Neotoma fuscipes), northern flying squirrels 
(Glaucomys sabrinus), Sonoma tree vole (Arborimus pomo) (SSC), and white-footed 
vole (Arborimus albipes).  Several bat species may also occur within the Park.  Larger 
mammals known to occur in the Park include gray fox (Urocyon cinereoargenteus), 
coyote (Canis latrans), black bear (Ursus americanus), river otter (Lontra canadensis), 
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bobcat (Felis rufus), mountain lion (Felis concolor), black-tailed deer (Odocoileus 
hemionus), and Roosevelt elk (Cervus elaphus roosevelti).  Humboldt marten (Martes 
americana humboldtensis), a State Candidate species, has been detected in the Rock 
Creek Watershed of DNCRSP and has been documented on USFS lands to the east of 
the Park.  The Pacific fisher (Pekania pacifica), a Federal Proposed Threatened and 
State Candidate Threatened species has been documented in numerous locations 
within DNCRSP, including in the Bummer Lake Watershed, through which the Teran 
Road section of the project passes (NCRD data). 
Bird species in the Park include neotropical migrants, such as California Species of 
Special Concern purple martin (Progne subis), yellow warbler (Setophaga petechia), 
and Vaux’s swift (Chaetura vauxi).  The northern spotted owl (Strix occidentalis caurina) 
(NSO) is a Federally threatened and a State endangered species that is now rare in the 
Park due to past management practices of former land owners and the influx of barred 
owls (Strix varia).  In the past three years NSO have only been detected in the Georges 
Saddle area of the Park, which is well outside of the project area.  The last successfully 
documented NSO reproduction in the Park was in 2008 at the Georges Saddle activity 
center.  Nesting and roosting habitat for the NSO is limited in the project area given the 
lack of large trees and multi-tiered stands.  The marbled murrelet (Brachyramphus 
marmoratus), an old-growth-associated species that is Federally threatened and State 
endangered, does occur within the Park.  Marbled murrelets are commonly detected in 
the Hamilton Buffer Grove located south of the old timber mill site and may occur in the 
old growth redwood habitat in the adjacent Redwood National Park.  An additional listed 
species that is known to occur in the Park is the bald eagle (Haliaeetus leucocephalus) 
which is State endangered.  No known bald eagle nests occur in the Park although 
there is a nest located on Mill Creek within Redwood National Park.   
Streams within the Park support both anadromous and resident fish populations.  The 
Southern Oregon/Northern California Coast Evolutionarily Significant Unit coho salmon 
(Oncorhynchus kisutch) is Federally threatened and State threatened from Punta Gorda 
to the Oregon border, and is currently the only listed fish species found in the Park.  
Other anadromous salmonids known to occur in the Mill Creek Watershed include fall 
chinook salmon (Oncorhynchus tshawytscha), chum salmon (Oncorhynchus keta), 
steelhead (Oncorhynchus mykiss), and coastal cutthroat trout (Oncorhynchus clarkii).  
Other fish species that have been reported from streams in the Park include western 
brook lamprey (Lampetra richardsoni), river lamprey (Lampetra ayresi), Pacific lamprey 
(Lampetra [Entosphenus] tridentata), prickly sculpin (Cottus asper), riffle sculpin (Cottus 
gulosus), threespine stickleback (Gasterosteus aculeatus), Klamath smallscale sucker 
(Catostomus rimiculus), and American shad (Alosa sapidissima).   
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WOULD THE PROJECT 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Less Then 
Significant 

Impact 

No 
Impact 

a) Have a substantial adverse effect, 
either directly or through habitat 
modification, on any species identified 
as sensitive, candidate, or special 
status species in local or regional 
plans, policies, or regulations, or by the 
Calif. Dept. of Fish and Game, the U.S. 
Fish and Wildlife Service, or NOAA 
Fisheries?   

    

b) Have a substantial adverse effect on 
any riparian habitat or other sensitive 
natural community identified in local or 
regional plans, policies, or regulations, 
or by the Calif. Dept. of Fish and Game 
or the U.S. Fish and Wildlife Service? 

    

c) Have a substantial adverse effect on 
federally protected wetlands, as 
defined by §404 of the Clean Water 
Act (including, but not limited to marsh, 
vernal pool, coastal, etc.) through 
direct removal, filling, hydrological 
interruption, or other means?   

    

d) Interfere substantially with the 
movement of any native resident or 
migratory fish or wildlife species or with 
established native resident or 
migratory wildlife corridors, or impede 
the use of native wildlife nursery sites? 

    

e) Conflict with any local policies or 
ordinances protecting biological 
resources, such as a tree preservation 
policy or ordinance? 

    

f) Conflict with the provisions of an 
adopted Habitat Conservation Plan, 
Natural Community Conservation Plan, 
or other approved local, regional, or 
state habitat conservation plan?   
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DISCUSSION 

Plants 
a) Botanical surveys of the project area were conducted in 2013 (Barrett, Appendix F).  

Nine special status species were documented in the project area; one CNPS Rank 
2B.2 species, horned butterwort, and eight CNPS Rank 4 species.  CNPS Rank 4 is 
a watch list of plants with limited distribution and are not generally considered rare 
enough to require legal protection.  Based on occurrence data for these species 
within DNCRSP and nearby regions within Del Norte County, none of the Rank 4 
species within the project area can be considered locally significant or threatened.  
CNPS Rank 4 species will be avoided where possible (PSR BIO-1).  
Two occurrences of horned butterwort (Occurrence CODES: PIMA_01, PIMA_02 in 
Appendix F) were found along the Smoke House-5-Little Bald Hills Connector 
segment within the eastern section of the project area (Appendix F, Fig. 3, Inset B).  
The occurrences are situated relatively close together and both occur on serpentine 
soils on an open, mossy, moderately mesic, south-east facing slope within a mosaic 
of Jeffrey pine-Idaho fescue grassland and huckleberry oak-manzanita chaparral.  
Based on the results of the botanical surveys, the trail alignment has been relocated 
approximately 20 feet downslope of the occurrences so that these populations will 
be avoided.  This and PSR BIO-1, which requires that a no disturbance buffer be 
established around sensitive plant populations, and Mitigation Measure Biological-
1 will assure that no adverse effects will occur to the horned butterwort population or 
other populations of Rank 2 or higher plants.   
In addition, surveys for exotic and invasive plant species were conducted as the 
proposed activities may contribute to the spread of these species within the project 
area through soil disturbance, vegetation removal, and foot and vehicle traffic. 
Invasive plants have been identified as a major contributor to the decline of sensitive 
plant species through habitat degradation and other processes (Bossard, Randall, & 
Hoshovsky, 2000). SPR BIO-5 contains measures to reduce the spread of exotic 
and invasive plant species to reduce possible impacts to less than significant. 
The California Department of Fish & Game Guidelines for Assessing the Effects of 
Proposed Projects on Rare, Threatened, and Endangered Plants and Natural 
Communities (2009) requires that surveys are current.  The protocol states that in 
habitats such as grasslands, that have annual and short-lived perennial plants as 
major floristic components, yearly surveys may be necessary for impact 
assessment, whereas in forested habitats surveys at 5-year intervals may be 
sufficient.  Changes in conditions resulting from fire, geological events such as 
slides, or changes in land use can also result in the need for new surveys.  
Therefore, as this project includes multiple phases whose completion will be 
dependent upon available funding and because the botanical surveys were 
conducted in 2013, new botanical surveys will be required prior to any operations in 
2018 or later (Mitigation Measure Biological 1 – Special Status Plants).  
In addition, as mentioned in the Project Description, one stream crossing culvert 
proposed for upgrade, was added to the project after the initial sensitive plant survey 
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was completed in 2013. Mitigation Measure Biological 1 – Special Status Plants 
will ensure this culvert is surveyed prior to operations and that PSR BIO-1 and 
Mitigation Measure Biological 1 – Special Status Plants apply to the newly 
added project component.  

PSR BIO-1  
▫ Individual or populations of Rare, Threatened, Endangered plants, or 

those which occur within CNPS Rank 1A, 1B or 2 will be avoided with 
a 15-foot (4.5 m) buffer by establishing a non-disturbance zone 
around the plants with high-visibility fencing prior to construction. 
Construction personnel will be instructed to keep project activities 
out of the fenced areas. CNPS Rank 3 and 4 plants will be avoided 
when feasible; however, mitigation will not be required. 

SPR BIO-2 
▫ Construction activities that could spread invasive plants and 

noxious weeds will be subject to the following actions: 
• Construction operators will ensure that clothing, footwear, and 

equipment used during construction is free of soil, seeds, 
vegetative matter or other debris or seed-bearing material before 
entering the park or from an area with known infestations of 
invasive plants and noxious weeds. 

• All heavy equipment will be pressure washed prior to entering the 
park or from an area with known infestations of invasive plants 
and noxious weeds. Anti-fungal wash agents will be specified if 
the equipment has been exposed to any pathogen that could 
affect park resources. 

• All heavy equipment and other construction materials will be 
staged in areas that do not contain invasive plants or noxious 
weeds.   

MITIGATION MEASURE BIOLOGICAL 1 – SPECIAL STATUS PLANTS   
1. New special status plant surveys of any portions of the project, which have 

not been completed by the end of 2017, will be required before operations 
can occur in those areas.  Furthermore, no operations will be permitted in 
any area where a botanical survey has not been completed within a 5-year 
period.  All surveys will be conducted in conformance with the California 
Department of Fish & Wildlife Guidelines for Assessing the Effects of 
Proposed Projects on Rare, Threatened, and Endangered Plants and 
Natural Communities 
(https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=18959&inline=1).   

2. The additional culvert upgrade located 1.88 miles (3.02 km) down Teran 
Road will have a sensitive plant survey completed prior to operations at 
that location. PSR BIO-1 and Mitigation Measure Biological 1 -  Special 
Status Plants will apply to any individual or populations identified at that 
location. 

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=18959&inline=1


Redwood Coast-to-Crest Trail Project IS/MND               California State Parks                                                            48 

Northern Spotted Owl 
Surveys for northern spotted owls were conducted throughout the project area in 
2015.  No NSO were detected; however, a barred owl was detected along the 
Elkhorn Road segment and north of the mill site on one of the surveys.  NSO 
surveys on the property have failed to detect nesting since 2008; non-breeding birds 
are still present in the Georges Saddle area.  PSR BIO-3 and Mitigation Measure 
Biological 2 will be implemented to reduce potential impacts to NSO to less than 
significant. 

PSR BIO-3 
▫ No operations shall occur between February 1 and August 31 or 

within 500 feet (150 m) of a NSO nest site unless a valid NSO 
technical assistance has been obtained from USFWS and 
consultation has been completed with CDFW. 

 

MITIGATION MEASURE BIOLOGICAL 2 – NORTHERN SPOTTED OWL 
Consultation with the USFWS and CDFW shall consist of the following:  
1. Surveys for the NSO shall be conducted in conformance with accepted 

USFWS approved NSO survey protocols.   
2. A map showing the location(s) of known (if any) NSO activity centers within 

the project area or affected by the project during the past 2 or more years 
shall be provided.   

3. An activity center is defined as a site(s) identified through surveys 
conducted to protocol resulting in either the presence of nesting, pair 
status, or resident single status as defined in the northern spotted owl 
protocol (USFWS, 2011).  

4. Noise and disturbance buffers shall be established around any NSO 
activity centers as specified in the USFWS Estimating the Effects of 
Auditory and Visual Disturbance (USFWS, 2006). The final determination of 
an activity center is at the discretion of the Service and CDFW.   

Raptors 
Raptors in California are fully protected species.  To assure that proposed actions 
will not impact nesting raptors, Mitigation Measure Biological 3 will be 
implemented.  

MITIGATION MEASURE BIOLOGICAL 3 – RAPTORS 
Prior to the start of project-related work, a CSP inspector shall be instructed in 
the identification of raptor nests (both occupied and unoccupied) and raptor 
breeding behavior by the District’s Senior Environmental Scientist or their 
designee.  During operations, the inspector shall be responsible for assuring 
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that no raptor nests are impacted by the proposed treatments by 
implementing the following measures: 
1. If an unoccupied raptor nest is detected (during the critical nesting period 

of January 15 through August 31), the nest tree and surrounding screen 
trees will not be disturbed and the location shall immediately be reported to 
the Senior Environmental Scientist. 

2. If an occupied raptor nest is detected in the project area, the CSP inspector 
will cease operations within ¼ mile (400 m) of the raptor nest and 
immediately notify the Senior Environmental Scientist.  The Senior 
Environmental Scientist or their designee will then determine the species 
of raptor and the following measures. 

3. All trees with nests and appropriate screening trees will be retained. 
 

Species Name1 Critical Nesting 
Period 

Temporal2 
(Disturbance) 
Buffer 

Spatial3 (Habitat) 
Buffer 

ACCIPITRIDAE    

Cooper’s Hawk March 1 – August 
31 

400 m (0.25 mile) 30 m (100 ft.) 

Sharp-shinned Hawk March 1 – August 
31 

400 m (0.25 mile) 30 m (100 ft.) 

Osprey February 15 – 
August 31 

400 m (0.25 mile) 30 m (100 ft.) 

Red-tailed Hawk  400 m (0.25 mile) 15 m (50 ft.) 
Red-shouldered Hawk February 1 – 

August 31 
400 m (0.25 mile) 15 m (50 ft.) 

    
STRIGIFORMES    
Great Horned Owl February 1 – 

August 31 
400 m (0.25 mile) 30 m (100 ft.) 

Cavity nesting owls February 1 – 
August 31 

400 m (0.25 mile) 30 m (100 ft.) 

1 Mitigation measures for the northern spotted owl are covered above.  Other species of raptors 
such as the golden eagle, northern harrier, bald eagle, or long-eared owl are not expected to 
nest within the project area due to lack of habitat and are therefore not addressed. 
2 Temporal buffers are temporary buffers established around nest sites that restrict operations 
during the species critical nesting period. 
3 Spatial buffers are permanent habitat retention buffers established around a species nest site.  
Until the nest site is determined to be no longer active (normally after 3 years of no use) habitat 
modification is not allowed within the buffer.  
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Marbled Murrelet 
No suitable marbled murrelet habitat exists within the project area, but habitat is 
present in adjacent areas (Appendix A, Figure 13, Marbled Murrelet Habitat Map). 
PSR BIO-4 and Mitigation Measure Biological 4 will be implemented to reduce 
short-term disturbance impacts to less than significant. 

PSR BIO-4 
▫ No operations shall occur within ¼ mile (400 m) of marbled murrelet 

habitat (Appendix A, Figure 13, Marbled Murrelet Habitat Map) from 
March 24 through September 15 unless a valid marbled murrelet 
technical assistance has been obtained from the U.S. Fish & Wildlife 
Service and consultation has been completed with CDFW. 

MITIGATION MEASURE BIOLOGICAL 4 – MARBLED MURRELET 
1. Spatial and temporal restrictions may be altered according to construction 

method and location after consultation with USFWS and CDFW to ensure 
noise and disturbance buffers shall be established around all potential 
marbled murrelet habitat as specified in the USFWS Estimating the Effects 
of Auditory and Visual Disturbance (2006).   

Other Breeding Birds 
There are numerous species of migratory or sensitive breeding birds that could be 
impacted by the proposed operations.  The primary potential impact to these species 
would be the loss or disturbance to breeding activities and nest sites should 
operations occur during the breeding bird season (March 1 – August 31).  The 
preferred method of mitigation for these species is to avoid operations during the 
breeding season; however, if it is deemed necessary to conduct operations during 
the breeding season, then Mitigation Measure Biological 5 will be implemented to 
reduce impacts to less than significant.   

MITIGATION MEASURE BIOLOGICAL 5 – BREEDING MIGRATORY & PASSERINE BIRDS 
1. Vegetation removal will not occur during the breeding bird season, March 1 

through August 31, unless a breeding bird survey is conducted by a DPR 
approved Biologist and it can be determined that the action will not result 
in the loss or disturbance of a nest. If nests are detected, then a minimum 
20-foot (6-meter) buffer will be placed around the nest site until after the 
chicks have fledged as determined by the DPR approved Biologist or until 
after the end of the breeding bird season. 

Mammals 
Even though the project may result in the felling of some Douglas-fir trees and alders 
no significant adverse effect to the Sonoma tree vole or the white-footed vole is 
anticipated.  Habitat loss for these species will be minimal.  The Pacific fisher has 
been detected within the project area; however, the project will not adversely affect 
fisher habitat.  Fishers require expanses of contiguous forest with large conifers or 



Redwood Coast-to-Crest Trail Project IS/MND               California State Parks                                                            51 

hardwoods for loafing and denning sites.  The species also makes use of down logs 
and slash.  The project will not remove large conifers or hardwoods and in some 
areas will provide additional complex horizontal structure near the ground.  
Therefore, the project will not result in significant adverse effects to this species’ 
habitat.  Habitat for the Humboldt marten is suboptimal in much of the project area 
as it is generally lacking in a complex understory.  For those areas with a more 
complex understory, the Smoke House 5 – Little Bald Hill Connector and the Relim 
Ridge Connector, the project will not result in a significant reduction in habitat.  
Furthermore, protective measures PSR BIO-5 and PSR BIO-6 will be taken to 
ensure retained trees are not damaged.  Disturbance impacts to either the Pacific 
fisher or the Humboldt marten should not occur during the denning season as 
temporal restrictions will be in place for the protection of other species such as the 
northern spotted owl or for protection of water quality.   

PSR BIO-5 
▫ Project will retain and protect trees 24 inches (60 cm) diameter-at-

breast-height (DBH) or greater to the maximum extent practicable. 
Limbs of these trees will be removed if required for access or safety 
considerations. Equipment operators will be required to avoid 
striking retained trees to minimize damage to the tree structure or 
bark. 

PSR BIO-6 
▫ For new trail construction segments, the roots of retained trees 

greater than 24 inches (60 cm) DBH will be avoided during 
excavation or other construction activities to the maximum extent 
practicable. Any trenching in a “structural root zone” (within 3 times 
DBH from the base of the tree) will be completed using hand tools; 
no roots larger than 2 inches (5 cm) in diameter will be cut or 
damaged unless approved in advance by a DPR-approved biologist, 
forester, or certified arborist. 

Amphibians and Fish 
Adult tailed frogs and northern red-legged frogs can occur in upland habitats; 
however, as the project will be occurring during the summer and early fall months, 
these species should be concentrating their activities in the riparian areas where 
water is present so that they can stay hydrated.  Even if an adult is within the project 
area, there is minimal potential for the project to impact these species.   
Most of the proposed culvert replacement and bridge sites provide habitat for 
southern torrent salamanders and tailed frogs.  These species could be impacted 
due to increased sedimentation into the streams, springs, or seeps.  However, 
several project requirements incorporated into the project design should reduce the 
potential of significant sediment inputs to a level of less than significant. Refer to 
Section VIII, Hydrology and Water Quality SPR HYDRO-1 through SPR HYDRO-4, 
PSR HYDRO-5, PSR HYDRO-6, and SPR HYDRO-10 through SPR HYDRO-12 for 
project requirements incorporated to reduce sedimentation. The proposed bridges 
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are designed to span the streams with the footings occurring outside of the bank full 
bank so as to eliminate impacts to stream channels.  Spring and seep areas are 
being avoided.  
The proposed action will not impact salmonid or lamprey habitat.  There is only one 
location, the junction of the Elk Horn Road and East West Winter Route, where the 
trail comes into proximity of a fish-bearing stream.  This junction is where the trail 
crosses Mill Creek via an existing bridge.  No significant adverse effect to fisheries is 
anticipated.    

 
b) The proposed action includes the construction of 9 pedestrian bridges and 10 culvert 

replacements.  These projects will result in the loss of some existing riparian 
habitats.  For the bridge sites, this habitat loss will be permanent; however, due to 
the small footprint of the bridges, it will not result in significant habitat losses.  The 
culvert replacements will result in greater short-term impacts to riparian habitat but 
these losses will be temporary as the plan contains measures requiring revegetation 
of these areas.   
There are numerous artificial wetlands located along the Relim Ridge Connector 
segment on the portion through the old Hobbs, Wall & Company railroad line.  The 
rail grade consists of a 15 to 20-footwide through cut section along the coastal slope 
above Highway 101, which collects and holds rainwater in low spots during the 
winter. To lessen impacts to these sensitive habitats identified during botanical 
surveys and natural resource review, the trail has been shifted to the east or in one 
case to the west, onto the adjacent cutbank.  This significantly reduces the amount 
of impacts to these habitats.  There are also wetlands associated with small seeps 
and springs, many associated with existing cutbanks and other road features such 
as inside ditches.  There are numerous locations where these features have been 
identified with most occurring along the Elk Horn – Sheepshed segment and to a 
lesser extent along the Smoke House-5 segment.  These sites have been identified 
in the field with flagging and in the trail log.  Their features will be avoided and their 
hydrological features will be preserved.  Similarly, at the location of the easternmost 
culvert on the Smoke House Road segment, there is a spring on the channel left 
bank, approximately 30 feet up the slope from the channel.  This spring, where an 
adult male southern torrent salamander was found, is adjacent to the fill that needs 
to be removed to replace the culvert and will be avoided during those operations.   
The project also could adversely affect riparian and wetland habitats through the 
input of sediment associated with construction activities.  However, there are 
numerous project requirements (SPR HYDRO-1 through SPR HYDRO-4, PSR 
HYDRO-5, PSR HYDRO-6, and SPR HYDRO-10 through SPR HYDRO-12) 
incorporated into the project design that reduce the potential for sediment inputs. 
Given the various design changes, avoidances, revegetation, and sediment 
reductions, the proposed action will not result in any significant adverse effects to 
riparian habitats, wetlands, watercourses, or the beneficial uses of water. 
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There are other sensitive plant communities that occur in the project area including 
red alder (Alnus ruba) riparian forest, Sitka spruce (Picea sitchensis) forest, and 
redwood (Sequoia sempervirens) forest.  Impacts to these and the other sensitive 
plant communities associated with the proposed action are minimal and will not 
result in any significant adverse effects.  

c) As discussed above in items a and b, the proposed action will not result in any 
adverse effect to wetlands, the species dependent upon them, or their beneficial 
uses.   

d) There are no identified wildlife corridors located within the project area.  The project 
area, the Park, and surrounding areas within the biological assessment area consist 
of a matrix of habitats consisting primarily of forest habitats that allow for the 
movement of wildlife species associated with the area.  No significant adverse effect. 

e) California State Parks provides policy for the management of natural resources in 
Section 300 of its Department Operations Manual (DOM).  The DOM provides policy 
for the protection, restoration, and maintenance of natural resources within the State 
Park system.  Additionally, the Department has measures in the Natural Resources 
Handbook which provides supplemental guidance for the protection of natural 
resources.  This includes measures to reduce impacts to tree roots (PSR BIO-1, 
PSR BIO-2), and to reduce the potential spread of invasive exotic plants (PSR BIO-
3) 
The proposed action is in conformance with Department policy.  As previously 
discussed, the proposed action is being conducted in conformance with CSP policy.  
It is not in conflict with any policies, ordinances, or general plans.  No significant 
adverse effect.  

f) Del Norte Coast Redwoods State Park is not part of any Habitat Conservation Plan 
or Natural Communities Conservation Plan.  No impact.  
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V. CULTURAL RESOURCES 
ENVIRONMENTAL SETTING 

Prehistoric Context 
The following discussion of the historical setting of the project area is adapted from 
Archaeological Survey Report for the Coast to Crest Trail Project, Del Norte Coast 
Redwoods State Park, Del Norte County, California, prepared by Rebecca Kellawan 
and Allika Ruby from Far Western Anthropological Research Group (2014). 
At the time of Euro-American contact, the region was inhabited by the Tolowa, whose 
territory included the Smith River watershed and adjacent coast from Winchuck River in 
Oregon to Wilson Creek in northwestern California (Gould, 1978). The Tolowa and the 
neighboring Chetco group to the north, as well as the Hupa, Mattole, and Sinkyone to 
the south, were members of the Athabaskan language group. The Athabaskan family of 
languages is spread widely throughout North America but is thought to have 
differentiated only in the past 2,000 years (Golla, 2007). 
Some eight major Tolowa villages housing up to 300 people apiece were situated along 
the coast, and served as the principal sociopolitical units. They typically included a “rich 
man” who had the greatest amount of regalia and could hold dances. Inter-village and 
inter-tribal alliances were formed through marriage with outlying groups, including the 
Yurok, Karok, and more northerly Chetco. Gould (1978) estimated that there were some 
2,400 people who spoke Tolowa at the time of contact. 
Villages were occupied by the entire population for the majority of the year, though 
people would disperse to hunt, fish, and gather from temporary camps or other locations 
according to seasonal resource availability. Villages were organized linearly, with house 
frontages facing rivers or oceans. Major villages tended to be strategically located, near 
prime foraging locations such as estuaries, river mouths, and protected coastal areas 
such as lagoons. Permanent settlements were typically lived in for centuries, located 
above flood zones, and included clusters of plank-house dwellings. 
An extensive range of seasonally available resources was exploited throughout Tolowa 
aboriginal territory, with the coastal zone providing abundant supplies of shellfish, sea 
mammals, marine fish, shorebirds, and edible seaweed during all seasons. Other 
important resources include anadromous fish (such as salmon, steelhead, and eel), 
acorns, elk, deer, and waterfowl supplemented by foods such as edible bulbs, berries, 
and the occasional whale. Overall, salmon and acorns are ranked as primary staples 
(cf. Baumhoff 1963; Drucker 1937; Kroeber 1925) and were mass harvested and stored 
(Tiley and Tushingham 2011). Some salmon fishing (via weirs) and offshore marine 
mammal hunting were done collectively. Wealthy men owned rights to productive 
resource locations. Drucker (1937) notes that several villages and fish trap sites are 
located along Mill Creek, including the fish trap site Leslintun within the project area. 
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Archaeological Context 
This section provides an overview of the archaeological record of northwestern 
California and southwestern Oregon, and summarizes archaeological investigations 
conducted in Tolowa ancestral territory up to the present. 
Four general time periods and adaptive modes are recognized in northwestern 
California prehistory (Fredrickson 1984; Hildebrandt 2007; Hildebrandt and Hayes 1993; 
Hildebrandt and Levulett 2002): the Post Pattern (ca. 11,500- 8000 BP), the Borax Lake 
Pattern (8000-3500 BP), the Mendocino Pattern (3500-1500 BP), and the Late Period 
(formerly called the Gunther Pattern; post-1500 BP). Although Native people were 
greatly affected and occasionally visited by outsiders prior to the Gold Rush, the 
Contact Period as a historical unit commences at 1850-1852, during the Gold Rush of 
the northwestern mines, which marked the first large immigration of settlers into the 
region. 
Archaeologists have recognized similar time periods and adaptive modes at sites post-
dating 5000 BP in southwestern Oregon, although Borax Lake sites have not been 
found (cf. Aikens 1993; Clewett and Sundahl 1990; Schreindorfer 1985). Rather, early 
sites in southwestern Oregon are part of the Glade Pattern, which begins around 9000 
BP. Also known as the Cascade Pattern or Marial Phase, the terminal date of the Glade 
Pattern is the subject of some controversy. Tushingham (2009), for example, asserts 
that artifact assemblages associated with early occupations along the Smith River more 
closely resemble those of Glade Pattern sites than Borax Lake sites. 

Post Pattern (pre-10,000 BP) 
The earliest archaeological materials in northwest California are ascribed to the Post 
Pattern. Diagnostic items that characterize the Post Pattern are distinctive fluted 
projectile points and stone crescents. Although these artifacts have been found in 
widely distributed locations across North America, very few have been located in 
northwestern California, and no securely dated associations via radiocarbon dating 
have been identified (Hildebrandt 2007). The best evidence for the Post Pattern comes 
from the Borax Lake site near Clear Lake (CA-LAK-36), where fluted points and chipped 
stone crescents were recovered. Elsewhere in northwestern California, only a handful of 
such items have been identified, and all were in isolated contexts. 
Borax Lake Pattern (8000-3500 BP) 
Initially defined by Fredrickson (1973, 1974, 1984), the Borax Lake Pattern represents a 
long, wide-ranging cultural tradition found at sites throughout the North Coast Ranges. 
Borax Lake sites likely reflect multiactivity base camps where people employed a 
relatively mobile approach to subsistence-settlement organization, focusing on a wide 
range of both plant and animal resources but placing a minimal emphasis on storage. 
Most early evidence of occupation in northwestern California is represented by a series 
of Borax Lake Pattern sites located in upland areas on Pilot Ridge and along the Trinity 
River near Big Bar (Fitzgerald and Hildebrandt 2001; Hildebrandt and Hayes 1983, 
1993; Sundahl and Henn 1993). Deposits dating to Borax Lake times have been 
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discovered on the Smith River near Hiouchi Flat, with sites CA-DNO-26 and -333 
producing the oldest radiocarbon dates in the region (Tushingham 2009). However, as 
the artifact assemblage is more similar to that of Glade Pattern sites identified in 
southwestern Oregon, these sites are discussed in the following section. Borax Lake 
sites are absent in southwestern Oregon, with the possible exception of site 35JA53, 
located just over the California border on the Applegate River approximately 121 
kilometers (75 miles) from the coast (Brauner and Nisbet 1983). 
Borax Lake Pattern sites are rare in non-upland settings, though little work has been 
completed in non-coastal lowland areas. An important exception is CA-HUM-513/H, 
located near McKinleyville about one mile from the coast, where Borax Lake artifacts 
have been identified. Preliminary investigations at the site by Roscoe (1995) revealed 
an artifact assemblage consisting of both flaked and ground stone tools, but no 
evidence for marine resource use (e.g., no shellfish remains). Due to the widespread 
prairie and marshland habitats in the area, and the large number of projectile points and 
butchering tools found, Roscoe (1995) argued that hunting and processing large game 
(predominately Roosevelt elk) was likely a major activity at the site. 
The earliest domestic structure discovered in northwestern California dates to 7945 cal 
BP (Fitzgerald and Hildebrandt 2001). The structure, identified in the uplands of Pilot 
Ridge, included three discrete rock clusters possibly representing post supports around 
the small remnant of a compact floor. In contrast to the substantial rectangular plank 
houses of later time periods, the house was likely circular and used as a less permanent 
shelter. 
The temporal marker artifact associated with the Borax Lake Pattern is the Borax Lake 
Wide-stemmed projectile point, a large dart point with a wide, square stem, which is 
often indented and basally thinned (Hildebrandt and Hayes 1983, 1993). A wide range 
of domestic tools is included in Borax Lake assemblages and millingslabs and 
handstones are common. 

Glade Pattern (9000-3500 BP) 
The oldest archaeological deposits excavated in southwestern Oregon and 
northwestern California likely represent seasonal camps of small groups of highly 
mobile hunter-gatherers. Known archaeologically in Oregon as the Glade Pattern, 
artifacts include leaf-shaped projectile points (foliates), edge-ground cobbles, and side-
notched projectiles. They have been found at a series of sites on the Rogue, Coquille, 
and Smith rivers. 
According to Schreindorfer’s (1985) work at the well-dated Marial site (35CU86) on the 
Rogue River, there appears to be some temporal patterning of Glade Pattern point 
styles—serrated foliates—are more common before 5500 BP, foliate points tend to be 
larger in earlier time periods, and there is an increase in associated stemmed and 
notched points through time. However, the dating of Glade Pattern foliates remains 
controversial. While some suggest a terminal date analogous to that of the Borax Lake 
Pattern (ca. 3500 BP; cf. Budy et al. 1986; Minor 1987; Pettigrew 1980, 1990; Pettigrew 
and Lebow 1987), others have argued that leaf-shaped points are found in Late Period 
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sites and may represent a functional class of artifacts used for as long as 7,000 years 
(cf. Connolly 1986, 1988; O’Neill 1989). 
In northwestern California, leaf-shaped points have been identified at Point Saint 
George (CA-DNO-11; Gould 1966) and at the riverine sites of Red Elderberry Place or 
TcuncuLtun (CA-DNO-26) and CA-DNO-333 (Tushingham 2009). While the details of 
the Glade and Borax Lake patterns in this section of California remain to be worked out, 
deposits predating 3500 BP represent seasonal camps of mobile hunter-gatherers, the 
adaptive mode associated with both Borax Lake and Glade patterns sites. 

Mendocino Pattern (3500-1500 BP) 
By 3500 BP, the prehistoric record of southwestern Oregon and northwestern California 
share many similarities. During the Mendocino Pattern, several major subsistence-
settlement pattern changes appear to have occurred in northwestern California. In the 
uplands, Borax Lake multiactivity sites were replaced by specialized Mendocino Pattern 
hunting camps, while use of riverine sites appears to have increased. Hildebrandt and 
Hayes (1993) hypothesize that these lowland settlements were supported by the 
intensive use of salmon and acorn, an adaptive shift made possible by the development 
of sophisticated extractive technologies (e.g., fish weirs) and the establishment of 
permanent storage facilities (e.g., plank structures). 
In a test of this model, Tushingham (2009) found Hildebrandt and Hayes’s (1993) 
hypothesis to be partially correct as there was an increase in the use of lowland river 
basins during the Middle Period. Acorn processing was important, and residential 
stability increased after 3100 BP. However, evidence for several key foraging strategies 
predicted by the model—logistical pursuit of resources, large-scale storage, and salmon 
intensification (technology associated with mass extractive methods, specialized fishing 
gear)—are absent until the Late Period. 
Limited testing at two other river sites in Humboldt County, McKee Flat on the Mattole 
River (CA-HUM-405; Hildebrandt and Levulett 2002) and Redwood Creek (CA-HUM-
452; Hayes and Hildebrandt 1985), also suggests that while acorn use and occupational 
stability increased during Mendocino Pattern times, there is no “direct evidence for the 
exploitation of salmon or the extensive use of storage facilities” (Hildebrandt and Hayes 
1993, pp.103-104). 
In contrast to the interior, archaeological data from coastal settings reveal only a few 
marginal sites predating 2000 BP. For example, a Mendocino component at CA-DNO-
11 dating to 2260 ± 210 radiocarbon years before present likely represents temporary 
camp(s) of mobile hunter gatherers who came to the coast to collect and knap local 
chert (Gould 1966, 1972). 
Time-sensitive artifacts for the Mendocino Pattern include corner- and side-notched 
darts of the Mendocino, Willits, and Trinity series, and serrated “Oregon series” points 
which are common at sites along the Rogue and Applegate rivers in southwestern 
Oregon. The McKee Uniface, a thick leaf-shaped and keeled point with one unworked 
face, was originally defined by Baumhoff (1985), and appears to date between 5000 
and 3000 BP, corresponding to the late end of the Borax Lake interval and continuing 
into early Mendocino Pattern assemblages. Squaw Creek series points are large 
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contracting-stemmed projectiles which also date to this time period (Basgall and 
Hildebrandt 1989). 

Late Period (1500-150 cal BP) 
After 1500 BP, several major changes occur in the coastal archaeological record, 
particularly at sites in Humboldt Bay and to the north (Hildebrandt and Levulett 2002). 
Site frequency increases dramatically, and many of these sites are permanent villages. 
Artifact assemblages are increasingly diverse and include a large number of specialized 
woodworking tools (e.g., adzes, mauls, and wedges) used for the construction of 
permanent plank houses and canoes. 
Late Period coastal sites that have been excavated north of Humboldt Bay include CA-
DNO-11 at Point Saint George (Gould 1966), CA-HUM-129 at Stone Lagoon (Milburn et 
al. 1979), CA-HUM-118 at Patrick’s Point (Elsasser and Heizer 1966), and CA-HUM-
169 at Trinidad (Elsasser and Heizer 1964). Riverine village sites dating to this time 
period are represented by excavations at Red Elderberry Place (CA-DNO-26) and four 
other sites on the Smith River near Hiouchi Flat. Use of upland locations appears to be 
marginal during this time, visited relatively infrequently for hunting and gathering 
purposes. 
In southwestern Oregon, Late Period sites are very similar to those of northwestern 
California, though the time period is sometimes separated into an interior pattern (the 
Siskiyou Pattern, beginning ca. 1700 BP) and a coastal pattern (the Gunther Pattern, 
ca. 1100 BP). Key Late Period sites in southwestern Oregon include 35SC5 at Bandon 
(Cressman 1952), Gold Hill (no trinomial; Cressman 1933a, 1933b), 35CU61 at Pistol 
River (Heflin 1966), and 35CU37 at Lone Ranch Creek (Berryman 1944). 
Assemblages include high frequencies of straight to contracting-stemmed Gunther 
series projectile points; those with long pointed shoulders or barbs are classified as 
Gunther Barbed points. Though Gould (1966) noted that Gunther points tended to have 
longer, more defined barbs later in time, attempts to refine the Gunther Series 
chronology have been unconvincing. 
Triangular, concave-based projectiles functioned as stone tips on bone and antler 
composite harpoons. Ethnographically, larger concave-based points were used to hunt 
seals and sea lions, while the smaller specimens were used for fish harpoons 
(Bennyhoff 1950; Jobson and Hildebrandt 1980; Kroeber and Barrett 1960; Lyman 
1988). 
Desert Side-notched points are small, triangular side-notched points which occurred in 
the Great Basin of western North America beginning around 600 BP. Desert Side-
notched points spread to northwestern California during the terminal Late Period and 
were in use through the Contact Period. While rare in regional sites, Desert Side-
notched points are an excellent time marker for these periods. 
The ground stone assemblage includes pestles, mauls, and hammerstones, and 
relatively few mortars. Net sinkers are abundant at some sites reflecting the use of 
stored nets for gill netting fish or capturing waterfowl. Polished stone artifacts are 
plentiful compared to earlier time periods as are steatite bowls which were used as 
grease-catchers usually for seal oil (Tushingham 2009). Steatite was also used to 
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fashion finely made pipes and pendants. Wealth items found in the archaeological 
record include zooform clubs and large obsidian bifaces. Miniature versions of both 
these wealth items have been discovered at area sites. 

Contact Period (post-150 BP) 
Unlike much of southern and central California, the Contact Period took place relatively 
late in northwestern California. Early encounters were relatively brief and did not involve 
white settlement of the area. Explorers Bruno Heceta and Juan Francisco de la Bodega 
y Cuadra, in 1775, and George Vancouver, in 1793, landed at the Yurok village of 
Tsurai at Trinidad Bay. Ships also called at Tsurai during the northwest coast fur trade 
of the early 1800s, when American- and Russian-sponsored ships carried European 
goods to trade for sea otter pelts (Heizer and Mills 1952). The first recorded direct 
historic-era contact with the Tolowa did not occur until 1828 when Jedediah Smith 
traveled through the area (Gould 1972, pp.134-135). 
For Native populations, the greatest effect of these early encounters was the fast-
spreading European-introduced diseases. Gould concluded that the village at Point 
Saint George (CA-DNO-11) was abandoned due to a cholera epidemic in the late 1700s 
to early 1800s, based on Tolowa oral traditions. His informants told him that many 
people died of a painful stomach sickness which caused them to “pass blood,” 
symptoms characteristic of cholera (Gould 1966, pp. 96-97). Survivors of this epidemic 
then moved to the site at southern Point Saint George, Tatitun (CA-DNO-13), which was 
occupied into the historic era. Dubois’s informants described smallpox and measles 
outbreaks which hit the region in 1824 and 1836, respectively. Both were “very 
destructive” and “sweathouse practices intensified [the] danger…so that many of their 
once populous villages [were] left without a representative” (Dubois 1934). 
The discovery of gold on the Trinity and Klamath rivers attracted thousands of miners to 
the region in the 1850s. The Contact Period was devastating to local Indian populations, 
who suffered unprecedented social upheaval and population crashes resulting from 
widespread violence, forced removals, and disease. 

Historic Context 
The following section is adapted from History Basic Data, Redwood National Park, Del 
Norte and Humboldt Counties, California by Edwin Bearss (1969), which includes an 
extensive history of the north coastal redwood region. This compilation provides 
extraordinary detail and should be consulted for additional historical information 
regarding the area; additional sources are cited within the text. The following section is 
organized to first provide a brief overview of the region, followed by a more focused 
discussion of the Mill Creek area. Themes relevant to the project area include 
transportation, the lumber industry, and environmental preservation. 

Overview 
The first documented non-native visits to the far northern coastal waters of California 
were by explorers in the mid-sixteenth century, sponsored by the Spanish government. 
Most of these early explorations were confined to Humboldt Bay and Trinidad Bay, 
south of the project area. The earliest documented inland expedition near the project 
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area was conducted by Jedediah Smith. Smith and his fur trapping party arrived in what 
is now Redwood National Park during the summer of 1828 before continuing north to 
Oregon. His journey is documented by diary entries that detail interactions with Native 
peoples and the difficulties his party faced during the expedition. Journal entries for 
June 13-14, 1828, indicate that Smith and his party camped at Nec-Kah, an Indian 
village near the mouth of Cushing Creek (CA-DNO-15). The following day they moved 
northward across the Enderts Beach area, and Smith notes they traveled north one mile 
“by passing around a point in the water and encamped in a prairie of about one hundred 
acres of tolerable grass” (Sullivan 1934). The party then continued north up the coast 
and camped south of Elk Creek, before reaching Lake Earl and eventually southern 
Oregon. 
It wasn’t until 1849 that, with the discovery of gold in California, people began to settle 
the region. Crescent City was founded in 1853; its natural harbor was used to provide a 
faster way to transport gold mining supplies to Yreka. Although mining was part of the 
early development of the region, it was the gigantic coast redwood stands that secured 
a stronghold for the lumber industry, which dominated Del Norte County’s economy until 
the last half of the twentieth century. 

Transportation 
The physical geography of the north coastal region of California severely limited early 
settlers’ ability to establish a sound transportation network that connected adjacent 
communities and population centers to the south. Many early travel routes in the region 
were first established by Native peoples and later adopted and upgraded for horse and 
wagon travel by early settlers. Mining supplies and lumber were transported by ships, 
and settlers relied on intermodal transportation that initially consisted of trails, early 
roads, ferries, and eventually railroads and the famed Redwood Highway. 

Early Trails 
Prior to the settlement of Crescent City, an early coastal trail connected the shores of 
the Crescent City area to the Klamath River and traveled along the shore of Enderts 
Beach. The trail was frequented by the Tolowa and Yurok, and later Jedediah Smith 
and his party navigated a segment of the trail during their 1828 expedition. The trail was 
later improved and frequented by government agents and military personnel following 
the establishment of the Klamath Reservation in 1855. In the Mill Creek area, early 
transportation routes included the Kesley Trail and the Bense Trail. 
The Kesley trail was established in 1855 to facilitate access from Crescent City to the 
mining camps on the Middle Klamath River. The people of Yreka raised money to 
complete their end of the trail and the work was conducted by Ben Kelsey, who was 
paid $4,200. Kesley, who was notorious for killing Native people, constructed the route 
on an existing Indian trail (Rohde and Rohde 1994, p.227). The trail ran from Crescent 
City and crossed Howland Hill and Mill Creek near the site of Nickerson Ranch, 
approximately four miles above the creek mouth. Just two miles beyond Mill Creek, it 
joined the Bense Trail and ascended Bald Hill and followed the ridge paralleling the 
South Fork of the Smith River. The trail was used for almost a quarter of a century to 
funnel supplies to the mining camps on the Middle Klamath River, to western Del Norte 
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and Siskiyou counties. The last commercial pack train used the trail in 1909. A known 
segment of this trail was converted into the Upper First Gulch Road and was used 
mostly for logging purposes. A segment located on the Six Rivers National Forest was 
documented as CA-DNO-221H (Whiteman et al. 2006). 
According to Whiteman et al. (2006), no explicit mention of the Bense Trail has been 
identified in historical documents, and he questions whether the route is actually 
associated with the “Bayse” mill that was located in the vicinity of the Nickerson Ranch. 
Research during this study revealed that a Henry Bense was issued a homestead 
patent for the southwest quarter of Section 32 in T16N, R1E on March 30, 1882 (GLO 
1882). The trail almost certainly was named for him and may also have been associated 
with his occupation. 
The Bense Trail is said to have originated in Crescent City before it proceeded 
eastward, crossing the Howland Hill ridgeline just a short distance north of Hamilton 
Road. It then crossed the main stem of Mill Creek roughly one-quarter mile north of the 
confluence of the creek’s east and west forks, and then ran east and then north to meet 
the Kelsey Trail (Whiteman et al. 2006). Extensive logging operations in the Mill Creek 
watershed likely have obliterated any remnant segments of this route, but extant Miller-
Rellim Roads appear to follow parts of this route, which also includes Bense Road and 
Teran Road (Whiteman et al. 2006). 

Railroads (adapted from Bretz 1993) 
Rail transportation in Del Norte County largely developed out of the lumber industry 
(see that discussion beginning on page 19) and the need for a fast and reliable method 
for transporting cut logs from the forests to the mills and coastal ports from where they 
could be shipped to San Francisco. 
The first logging railroad in the region was constructed by Jacob Wenger after he 
started a logging operation near Lake Earl around 1860. He laid three miles of track to 
haul lumber from his mill to the wharf in Crescent City. His line was powered by mules 
and made four round trips a day. To earn additional money, the line also hauled freight 
and baggage for people living along the right-of-way. Passengers, however, could use 
the railway free of charge. 
The Hobbs, Wall & Company (also discussed in detail below) constructed a logging 
railroad after they set up a mill on Elk Creek in 1871. They decided to build a railroad 
that would follow their logging camps as they continued north towards additional timber 
stands. A survey was conducted, and soon afterward construction began on the Hobbs, 
Wall & Company Railroad, which was later changed to the Crescent City & Smith River 
Railroad (P-08-000296). The line continued north along the present route of Highway 
101 until it reached the south bank of the Smith River—12 miles north of Crescent City. 
Hobbs, Wall & Company planned to extend their railroad to the Rowdy Creek area, so 
the Crescent City & Smith River Railroad constructed a bridge across the Smith River to 
service this area. Unfortunately, the bridge was short-lived, as torrential rains in the 
spring of 1890 destroyed portions of the bridge and it was never rebuilt. A review of the 
new line prompted Hobbs, Wall & Company to include freight and passenger service to 
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and from Smith River, so they purchased a wooden-bodied passenger coach and began 
offering the service in 1894; one-way service was 75 cents. 
In 1912, Hobbs, Wall & Company began logging operations south of Crescent City in a 
stand of redwood trees on the west side of Mill Creek. To service this logging area they 
began construction of another railroad line in 1908 to the south over Griffen Pass. Here 
the company had to build a long trestle to maintain an even grade to make the long 
climb over the summit. The company faced an obstacle when a local land-owner, 
Bertsch, refused to grant the railroad permission to cross his property. Since passenger 
railroads were able to invoke eminent domain laws to acquire right-of-way through 
private land, Hobbs, Wall & Company formed the Del Norte & Southern Railroad (P-08-
000343) and acquired a passenger car for their new line. They were then able to 
continue the line south to Mill Creek to reach a stand of redwood trees. 
The standard Baldwin rod engine was not powerful enough to climb the steep grades 
around Mill Creek, so Hobbs, Wall & Company commissioned a study of the motive 
power of several logging company railroads. Results of the study convinced the 
company to purchase a two-truck, gear-driven Shay locomotive manufactured by Lima 
Locomotive works, in Lima, Ohio. The Shay locomotives were able to pull over eight 
lumber cars loaded with logs more than 12 feet in diameter out of the Mill Creek logging 
camps. By the time the company ceased operations in the 1930s, it owned six Shay 
locomotives. Remnant segments of both of the Hobbs, Wall & Company railroads have 
been documented near Crescent City and Mill Creek (P-08-000269 and P-08-000343). 

Redwood Highway 
Most settlements in Del Norte and Humboldt Counties were on, or close to, the coast, 
since passenger and industrial movement relied on the harbors and landings of Eureka, 
Arcata, Trinidad, and Crescent City, all established in the mid-nineteenth century (Leach 
2001). 
Finally, in the early twentieth century, plans to construct a highway to this remote region 
were developed. The Redwood Highway was California’s first state-funded route. It 
began in San Francisco and continued north into the wilderness of Humboldt and Del 
Norte Counties, then northeastward to Grants Pass, Oregon as Highway 199. The route 
was originally designated Highway 1 and later changed to US 101. Plans for the 
highway began in 1909 and its first iteration was largely composed of new alignment, 
though existing county roads were incorporated wherever feasible. The route followed 
existing terrain and therefore coursed through steep inclines and treacherous curves. 
Convict labor was used to build sections of the new highway during World War I, when 
most of the labor force was serving in the armed forces or war-related industries (Leach 
2001). 
By 1919 the portion of the highway between Cushing Creek and Crescent City was 
constructed and, except for the bridge across the Klamath River, the entire highway in 
Del Norte County had been completed by 1923. The new highway encouraged local 
residents to establish businesses that catered to the motorized tourist. Adjacent to the 
project area, the Pozzi Auto Court and the Enderts Beach Cottage Resort provided 
overnight accommodations and supplies to automobile travelers. In the 1920s, 
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landslides destroyed portions of the road south of Nickel Creek. As a result, segments 
of the 1919 highway were abandoned and a new route, completed in 1935, was 
constructed approximately one-half mile to the east. 

Lumber Industry 
The lumber industry in Del Norte County dates back to 1853, but the first substantial mill 
in the county was built in 1869 on the south end of Lake Earl, just north of Crescent 
City. It was named the Wenger Mill, since it was purchased by a Mr. Wenger, who 
operated it for several years until it burned in 1890 (Chase 1959). The redwood industry 
in Del Norte County boomed in the first half of the twentieth century, particularly with the 
onset of World War I and the later completion of the Redwood Highway in 1923. 
The early era of logging relied on steam donkeys and, according to a report by Madej et 
al. (1986), the techniques associated with steam donkeys “resulted in large clearcut 
areas, heavy concentrations of slash, and intense localized ground disturbance 
surrounding landings and skid trails (15).” After about 1930, the steam donkeys were 
replaced by crawler tractors, which allowed for selective or partial cutting. At least 70% 
of the volume of trees in the Mill Creek Basin was harvested in this manner, indicating 
that the partial cut method was used at least until the 1950s (DPR 2010). By the late 
1960s, however, lumber companies in the region, including those in the Mill Creek 
watershed, became more efficient at harvesting and restocking the redwood forests, 
which led to a revival of clearcutting (DPR 2010, p. 4-38). 
The growth of the lumber industry also sparked reaction from groups such as the Save 
the Redwoods League and the Sierra Club, who worked to preserve stands of coast 
redwoods. This tension played out in the public sphere as the lumber companies 
struggled to hold on to an industry that dominated the county’s economy. Two notable 
lumber companies ran relatively significant operations in the project area—Hobbs, Wall 
& Company and the Miller-Rellim Redwood Company. 

Hobbs, Wall & Company 
Hobbs, Wall & Company built their first mill in Del Norte County in 1871. They expanded 
their logging operations and in 1908 began construction on a railroad to more efficiently 
move logs to the mills. In 1912, the company began logging operations along Mill Creek 
and a spur line of the railroad was constructed over Griffen Pass to connect to access 
this timber area. 
Logging intensified during World War I when Sitka spruce was used in the construction 
of Allied airplanes. Sitka spruce grows in a narrow strip of forest near the coast, and 
Hobbs, Wall & Company extended their rail line south to reach these stands. In 1917, 
the company established Camp 12 near the old Miller-Rellim lodge (P-08-000393). This 
camp was later designated “Camp 12-1,” as Camp 12-2 was established soon after on 
Mill Creek some three miles to the southeast. Camp 12-1 ceased operations in 1921. In 
the 1920s and 1930s, nearby Camp 12-2 housed families, and a camp school was 
established that served between six and 14 children (Bolen 1986). Recollections of two 
former school teachers who taught at the school between the years of 1934 and 1937 
indicate that by this time, Camp 12-2 was generally known simply as Camp 12 (Bolen 
1986). Both teachers remembered using a phone booth located along the railroad track 
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near where the Miller-Rellim Lodge would later be built, to request rail transportation to 
the school, since no roads to the camp existed at the time. 
For many years, Hobbs, Wall & Company was the largest business in the county. They 
ran several mills, operated a general store and several camp stores, and owned three 
ocean steamers. Since the camps required large supplies of meat, the company’s policy 
was to convert the cutover land to grazing land for cattle (Miller-Rellim Redwood 
Company n.d.). The company abruptly ceased operations in 1939 (Bearss 1969). 
Loggers, railroad workers, and supporting personnel were laid off, which drastically 
affected the region’s economy (Chase 1959). The Mill Creek Watershed parcel was 
later owned by R. & J. B. Jones, whose land extended south of the railroad and east of 
Highway 101 to the boundaries of Del Norte Coast State Park in 1949 (Metsker 1949). 
In 1965, the Jones Timber Company sold its nearby Rock Creek lands to Miller-Rellim 
Redwood Company. 

Miller-Rellim Redwood Company (adapted from The Triplicate 1994) 
The Miller-Rellim Redwood Company was founded by Harold A. Miller, the son-in-law of 
C. W. Stimson, owner of the Stimson Lumber Company based in Oregon. In the early 
1940s Miller began investing in redwood timber stands in Del Norte County. At this time 
Del Norte County and Crescent City were trying to recover economically from the Great 
Depression of 1929-1939, during which several local businesses were permanently 
closed. As several failed timber companies liquidated their land assets, Miller increased 
his holdings to include the Citizens Mill, the Lumber Company Tract, and the Del Norte 
Company Tract. Hamilton Road was likely built during this time, as it first appears on a 
1953 forestry map (California Department of Conservation). 
Miller began cutting timber in 1954 and sent the fallen trees to the Simpson Timber 
Company Mill in Klamath. In 1955 he created Rellim Redwood, a subsidiary of the 
Stimson Lumber Company, to do the cutting. Rellim Redwood opened a head office in 
Crescent City that was managed by Darrel Schroeder. In 1958 Miller appointed 
Schroeder as the man in charge of the newly formed Miller Redwood Company, and 
construction of the company’s mill along Mill Creek began soon thereafter. The new 
lumber planing and finishing mill came online on May 19, 1964, and operated until 1993. 
It included a drying yard, kiln, pulp processing plant, silva chemical plant, and, the last 
addition, a veneer plant (DPR 2010). 
At the height of company operations, the plant employed more than 250 people and 
paid about $25 million in wages, benefits, and taxes. After just six years of operation, 
however, National Geographic’s senior scientist, Paul Zahl, discovered the world’s 
tallest tree along Redwood Creek. Its discovery coincided with a popular drive to create 
a national park in the region, and Miller hired a lawyer, as he thought the proposed park 
would include much of his land. Miller joined forces with other lumber companies to 
organize the Redwood Region Conservation Council to lobby for lumber company 
interests. Miller also constructed a demonstration forest sometime between 1958 and 
1966 on his Mill Creek holdings that featured a self-guided forest tour designed to 
educate the public on the timber industry’s practices from harvesting to forest 
regeneration, with an emphasis on the company’s self-described responsible practices. 
A lodge designed to provide meeting and activity space was constructed at its entrance. 
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A printed tour guide of the demonstration forest produced by Miller-Rellim notes that 
their trademark is “Redwoods Forever,” and that the company “is engaged in an orderly 
harvest of commercial coast Redwoods on a sustained yield basis” (Miller-Rellim 
Redwood Company n.d.). Although undated, the guide notes the presence of Redwood 
National Park in the area, which indicates it was printed after October 1968, when the 
National Park was created. Other companies implemented similar demonstration forests 
(Richard Cox, personal communication 2012). Remnants of Miller-Rellim’s lodge and 
demonstration forest have been documented as site CA-DNO-347H (P-08-000393). 
A federal hearing was held in Crescent City on June 17, 1966, at which time Miller 
testified that if his lands were to be taken for the park, then 275 jobs would be lost and 
the proposed park would leave him with only enough land to operate the Mill Creek mill 
for another 12 years. On September 7, 1966, President Lyndon B. Johnson requested 
that Congress stop Miller’s lumbering operations until a National Park plan was in place. 
Congress adopted a resolution that called for a $50,000-a-day fine for cutting on Miller’s 
lands within the proposed park boundaries. According to some sources, Miller defied 
the order and continued cutting. The battle waged over the next two years, until Miller 
proposed a compromise. Miller suggested he trade 2,400 acres of his land for timber 
land owned by the US Forest Service. The trade was agreed upon, though Miller felt he 
was left with an unequal stand of trees. To preservationists, it was the last major hurdle 
in creation of a national park, and in 1968 the 58,000-acre Redwood National Park 
came into existence. The lawsuit between Miller and the federal government lasted for 
12 years and was finally settled in 1980. Miller passed away the following year, and his 
mill along Mill Creek finally closed in 1994. 

Environmental Preservation 
Although the redwood forest has been long recognized as a unique natural resource 
and worthy of conservation, efforts to preserve pristine old-growth stands of coast 
redwood forest have been successful only during the last 50 years. The California State 
Legislature turned down a bill to create redwood reserves only two years after California 
became a state. During the mid- to late nineteenth century the ideals of Manifest 
Destiny combined with the recent discovery of gold encouraged westward expansion 
and settlement in California. During this time several pieces of national legislation were 
passed that provided for federal lands to pass into private ownership, including the 
Homestead, Timber and Stone, Swamp and Overflowed Lands, and other federal land 
disposal acts of the post-Civil War period (Miles 1967). It was not until the end of the 
nineteenth century that it was determined that remaining public forest lands should be 
set aside as Federally managed reserves. By that time, many of the stands of old-
growth coast redwood forest were under private ownership. 
In 1902, the State of California appropriated $250,000 for the purchase of Big Basin 
Redwoods State Park. The first federal initiative dates to 1918, when congress 
authorized the Redington study of the coast redwoods; however, no action resulted from 
its recommendation that a 64,000-acre redwood national park be established on the 
Klamath River (Miles 1967). That same year, Save the Redwoods League was 
organized to promote the establishment of a system of state parks along the highways 
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and eventually a national park. Its central purpose was to preserve an adequate number 
of the finest redwood groves by whatever means possible (Miles 1967). 
In 1921, the State appropriated $300,000 to acquire redwoods in partnership with the 
League, and the first 2,000-acre unit of Humboldt Redwoods State Park was 
established that same year. Del Norte Coast Redwoods State Park was established in 
1927. The California Redwood Association and the National Lumber Manufacturer’s 
Association joined with the League to support the acquisition of additional redwood 
forest lands. Nearly 20,000 acres were added to the Redwood State Park system in 
1931, and the State continued to partner with the League in support of further 
conservation efforts (Miles 1967). Although progress through a state-funded park 
system had been made, there was still a push for the creation of a national park in the 
redwoods. 
Federal action became a reality in 1964, when the National Geographic Society 
financed a “National Park Survey” of the redwoods that resulted in the discovery along 
Redwood Creek of the tallest tree in the world, dubbed the “Mount Everest of All Living 
Things” (Zahl 1964). 
While the establishment of a national park was the primary goal for preservationists, 
there was some dispute over where the proposed park should be located. In 1964, the 
National Park Service revealed three plans for a proposed Redwood National Park 
along Redwood Creek. Although the Sierra Club endorsed the location, they demanded 
a “wilderness park.” This wilderness was defined more by its size and the diversity of its 
landscapes and species than by either it’s totally untouched state or the purity and age 
of its redwood stands (Schrepfer 1980). The Save the Redwoods League felt somewhat 
slighted when the National Park Service did not endorse their previous 
recommendations for a national park along Mill Creek. According to Richard Cox 
(personal communication 2012), the League had tried to purchase the Mill Creek 
property several years earlier when Hobbs, Wall & Company shut down their 
operations. 
Finally, in November 1967, after years of disagreements between preservationists, 
federal intervention, and a legal battle with the Miller-Rellim lumber company, the US 
Senate passed SB S.2515l for the establishment of a national park. President Johnson 
signed the bill into law on October 2, 1968, creating Redwood National Park. In 1977, 
legislation was introduced to expand the park and in March 1978, President Jimmy 
Carter signed into law the addition of 48,000 acres. This addition widened the protection 
in Redwood Creek, although 39,000 acres of the addition were already logged over. 
The National Park Service and California State Parks agreed in 1994 to jointly manage 
the redwood parks. 
In 2002, Save the Redwoods League finally purchased the 25,000-acre Mill Creek 
Watershed from Stimson Lumber Co. for an estimated $60 million. The land was 
donated to the State of California to be incorporated into Del Norte Coast Redwoods 
State Park. Today, Redwood National and State Parks form a World Heritage Site and 
are part of the California Coast Ranges Biosphere Reserve, designations that reflect 
worldwide recognition of the parks’ natural resources as irreplaceable (NPS 2012). 
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Cultural Resources Inventory 
In April 2014, State Parks contracted with Far Western Anthropological Research 
Group, Inc., (Far Western) under Agreement Number C10E0025, to conduct an 
archaeological study of the Area of Potential Effects (APE) that included archival 
research, a pedestrian survey of the APE, and an archaeological survey report to 
document the study methods and findings. 
The project APE consists of approximately 5.66 linear miles and 86.97 acres within Del 
Norte Coast Redwoods State Park and includes areas slated for new trail construction, 
road re-engineering, road-to-trail conversions, and road removal. The project will also 
include stream crossing upgrades on existing drivable roads. 
Records search information compiled from the Northwest Information Center, State 
Parks, and additional in-house archival resources revealed that one previously recorded 
site (P-08-000393; CA-DNO-347H) overlaps a portion of the APE. It consists of the 
visible, but heavily overgrown, remnants of the Miller-Rellim Demonstration Forest self-
guided forest tour and lodge. 
Fieldwork consisted of an intensive pedestrian survey of the APE that was conducted in 
May and June 2014. The fieldwork was directed by State Parks Archaeologist Greg 
Collins, M.A., and Far Western Field Director and Historical Archaeologist Rebecca 
Kellawan, M.A. This project was supervised by Far Western Principal Investigator and 
Project Manager Allika Ruby, M.A. All participants have extensive experience in 
California archaeology. Site CA-DNO-347H was re-located within the APE but was 
confirmed to be far enough away from the proposed trail centerline to avoid any project-
related impacts. Limited pedestrian survey of the remaining proposed trail segments 
identified two potential historic-era isolates and a previously undocumented remnant of 
the Del Norte & Southern Railroad (P-08-000343; CA-DNO-342H). 
That portion of the Del Norte & Southern Railroad that courses along Hamilton Road 
was previously determined ineligible for inclusion on the National Register of Historic 
Places, because it lacks integrity (Petershagen 1991). The segment documented during 
the current effort has retained even less integrity and appears well suited for conversion 
to a trail. Although evaluation is not part of the current scope, given Petershagen’s 
previous evaluation (with State Historic Preservation Office concurrence) and the 
railroad’s overall lack of integrity, the resource would likely not qualify as a historical 
resource under CEQA.  
As noted in section 2.5, Project Description, one stream crossing culvert upgrade on 
Teran Road, was added to the project scope after the initial archaeological study was 
completed in 2014.  The initial records search did not locate any previously recorded 
sites at the new culvert location.  A separate survey of the culvert APE was conducted 
on October 20, 2016, by Greg Collins, and an Archaeological Survey Report (DPR form 
649) was appended to the original report compiled by Far Western. 

Cultural Resources within the APE 
CA-DNO-347H consists of the visible but heavily overgrown remnants of the Miller-
Rellim Demonstration Forest self-guided forest tour and lodge. The lodge and tour area 
were likely constructed in the early 1960s and included a small network of forest trails 
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that connected benches, picnic areas, viewpoints, a play area, and the Miller-Rellim 
Lodge. The northernmost portion of the recorded site falls within the project APE, where 
no artifacts or features associated with the Lodge were observed during the current 
study. 
CA-DNO-342H includes remnants of the Hobbs, Wall & Company’s Del Norte & 
Southern Railroad, which was constructed during the early decades of the twentieth 
century. Three segments of this railroad have been previously recorded and include a 
segment along Hamilton Road that is composed of remnant wooden trestles (Gray 
1995; Petershagen 1991; Whiteman et al. 2006), a segment just east of Crescent City 
consisting of an overgrown level grade (Westwood 2006), and a segment along the 
eastern edge of the Martin Ranch composed of a cut-and-fill grade with remnant trestle 
poles (Heald 2002). The segment along Hamilton Road was previously recommended 
ineligible for listing in the National Register as part of a California Department of 
Transportation project along Cushing Creek (Petershagen 1991). According to the 
project Environmental Impact Study, the SHPO concurred with this recommendation in 
its letter of November 16, 1993. 

 
DISCUSSION 
a, b) As stated in the Environmental Setting above, historic period archaeological sites 

are located within the Area of Potential Effects of the proposed project area. 
Additionally, buried archaeological deposits in the area are not unusual and are very 
important to the understanding of the past. Construction activities related to this 
proposed project, included but not limited to earth movement, plant removal, staging 
areas, or operation of equipment could significantly impact unrecorded 
archaeological deposits located within the proposed project area. Adherence to SPR 
CULT-1 would reduce impacts to archaeological resources to a less than significant 
level. 

 
 

WOULD THE PROJECT 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Less Then 
Significant 

Impact 

No 
Impact 

a) Cause a substantial adverse change in 
the significance of a historical resource 
as defined in §15064.5?   

    

b) Cause a substantial adverse change in 
the significance of an archaeological 
resource pursuant to §15064.5? 

    

c) Disturb any human remains including 
those interred outside of formal 
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SPR CULT-1  

▫ If anyone discovers previously undocumented cultural resources 
during project construction or ground-disturbing activities, work 
within 50 to 100 feet of the find will be temporarily halted, the CSP 
State Representative will be notified immediately, and work will 
remain halted until a qualified Cultural Resources Specialist or 
archaeologist evaluates the significance of the find and determines 
and implements the appropriate treatment and disposition in 
accordance with the Secretary of the Interior’s Standards and 
Guidelines for Archeology and Historic Preservation. 

▫ If ground-disturbing activities uncover cultural artifacts or features 
(including but not limited to dark soil containing shellfish, bone, 
flaked stone, groundstone, or deposits of historic ash), when a 
qualified Cultural Resources Specialist is not onsite, the project 
manager will contact the North Coast Redwoods District 
Archaeologist and the Redwood Coast Sector Manager immediately 
and the project manager or contractor will temporarily halt or divert 
work within the immediate vicinity of the find until a qualified 
Cultural Resources Specialist or archaeologist evaluates the find and 
determines and implements the appropriate treatment and 
disposition of the find. 

 
c) In many of California’s historic townsites and rural communities discoveries have 

been made of Native American and non-Native American human bone. While no 
human bone has been documented within the proposed project area, there is 
always the potential of unanticipated discoveries of human bone. If any human 
remains or burial artifacts are identified, implementation of SPR CULT-2 would 
reduce any impacts to less than significant. 

 
SPR CULT-2 

▫ In the event anyone discovers human remains or suspected human 
remains, work will cease immediately within 100 feet of the find and 
the project manager/site supervisor will notify the North Coast 
Redwoods District Archaeologist and the Redwood Coast Sector 
Manager. The human remains and/or funerary objects will not be 
disturbed and will be protected by covering with soil or other 
appropriate methods. The Redwood Coast Sector Manager (or 
authorized representative) will notify the County Coroner, in 
accordance with Section 7050.5 of the California Health and Safety 
Code, and the Native American Heritage Commission; the Redwood 
Coast Sector Manager (or authorized representative) will also notify 
the local Tribal Representative. If a Native American monitor is onsite 
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at the time of the discovery, the monitor will notify his/her affiliated 
tribe or group. The local County Coroner will make the determination 
of whether the human bone is of Native American origin. 

▫ If the Coroner determines the remains represent Native American 
interment, the Native American Heritage Commission will be 
consulted to identify the Most Likely Descendant (MLD) and 
appropriate disposition of the remains. Work will not resume in the 
area of the find until proper disposition is complete (PRC Section 
5097.98). No human remains or funerary objects will be cleaned, 
photographed, analyzed, or removed from the place of discovery 
prior to determination and consultation with the MLD. 

▫ If it is determined the find indicates a sacred or religious site, the site 
will be avoided to the maximum extent practicable. Formal 
consultation with the State Historic Preservation Officer and review 
by the Native American Heritage Commission, as well as appropriate 
Tribal Representatives, will occur as necessary to define additional 
site mitigation or future restrictions. 
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VI. GEOLOGY AND SOILS 
ENVIRONMENTAL SETTING 

General Geomorphology 
Tectonic convergence and relatively hard bedrock control the physiographic expression 
of the Mill Creek Watershed.  The Coast Range thrust fault (also known as the South 
Fork fault locally), which strikes north, northwest through the Rock Creek watershed, 
forms the boundary between rocks of the California Coast Ranges and the Klamath 
Mountains. The Coast Range thrust is a remnant from the early convergence (and 
related accretion) of marine Franciscan Formation rocks with the North American 
continent sometime in the Mesozoic to early Tertiary (~180 million years ago); the fault 
extends several hundred miles to the south. This accretionary process continues to be 
expressed by the convergence of the Gorda and North American tectonic plates, which 
meet at the ocean floor about 60 mi (100 km) offshore west from the MCW. The Gorda 
plate dives under the North American plate at a low angle (the southern part of the 
Cascadia Subduction Zone) such that their contact is below the MCW at depth. Other 
active faults in the vicinity, the Whalehead fault in southern Oregon and offshore 
extensions of the Big Lagoon-Bald Mountain and Trinidad faults, could produce strong 
ground shaking within the MCW but have lesser recurrence and lesser maximum 
magnitude capability than the Cascadia Subduction Zone.  Ongoing deformation along 
the subduction zone continues to contribute to uplift of the property and the preservation 
of Pleistocene to Miocene alluvial and marine deposits on ridges.  The hard bedrock 
and uplift also contribute to the development of steep, generally straight to convex 
slopes that frequently exceed 50% grade. Deeply incised, dendritic to trellis pattern 
drainages have densities ranging from 2.7 to 3.3 mi/mi2 (4.5 to 5.5 km/km2).  

Geologic Earth Materials 
Bedrock west from the Coast Range thrust is predominantly the Broken Formation of 
the Eastern Belt Franciscan Complex. These late Jurassic to early Cretaceous rocks 
are tectonically fragmented and consist of interbedded greywacke (sandstone), shale, 
and conglomerate. More coherent, massive sandstone characterized by massive 
bedding and moderate shearing predominates within the MCW. Fracturing and shearing 
of the Broken Formation increases from west to east toward the Coast Range thrust and 
just west from the fault highly sheared and foliated metagraywacke, argillite and 
semischist predominate.  Pre-Nevadan rocks, including highly sheared serpentinite and 
peridotite, comprise bedrock east from the fault, within the western Klamath Mountains 
terrane. Because the fault encompasses a broad zone serpentine and peridotite that 
may bear asbestos minerals are also found within the MCW several hundred meters 
west from the fault. Marine, estuarine and fluvial siltstone, sandstone and conglomerate 
of the early Pliocene to late Miocene (?) Wimer Formation, coincident with J.S. Diller’s 
“Klamath Peneplain”, cap many of the ridges. Pleistocene to late Miocene remnant 
upland surfaces thought to be part of the Klamath Peneplain consist of unclassified 
sedimentary deposits and deeply weathered bedrock and saprolite. The distinctions 
among these Pleistocene to early Miocene units, which occupy similar topographic 
position and have temporal overlap and some temporal uncertainty, appear to be cross 
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cutting relationships, limited paleontological evidence and to some extent, the character 
of the earth material. 

Late Quaternary deposits occur throughout the landscape.  A small sliver on the 
northwest side of the MCW overlies the Pleistocene Battery Formation, a marine 
terrace, sand dune and alluvial fan deposit consisting of unconsolidated sand, silty clay 
and imbricated gravel. Holocene to Pleistocene landslides are common throughout the 
MCW, though only one active landslide was reported by Certified Engineering Geologist 
Brian Merrill, in proximity to the trail. This landslide is between Highway 101 and the trail 
alignment on west side of the property, which will reoccupy the old Hobbs Wall 
railgrade. The landslide is about 130 feet (40 m) downslope from the proposed 
alignment (Appendix A, Figure 14, Hwy 101 Landslide Map).  Old growth trees (spruce) 
occupy the hillslope from the head of the landslide up to the railgrade through-cut 
indicating stable ground, and that slope is 30% grade.  Holocene to Pleistocene fluvial 
terraces and floodplain deposits occur within Mill Creek, which have a high potential for 
liquefaction (California Department of Conservation, 1995).  Limited drilling data and 
some observational data indicate the terrace deposits are typically cobbly or gravelly, 
sometimes with a moderately high amount of silt and clay within the gravel matrix.  
Overbank silts and clays typically cap the coarser deposits.  The terrace deposits locally 
help protect the valley side slopes from stream undercutting and failure.  Colluvium of 
variable thickness mantles the bedrock. Large fill deposits are locally associated with 
the extensive logging road network and the old mill site at the confluence of the West 
Branch and East Fork of Mill creek. 

Seismicity 
Goldfinger et al. (2012) estimated the probability for a magnitude 8 Cascadia subduction 
zone earthquake capable of affecting vertical change along significant portions of the 
North Coast, as having a probability of occurrence between 37 and 42% by 2062; for a 
magnitude 9 earthquake they estimated a 7-10% probability over the same time period. 
Because of its capability, recurrence and timing of its last known earthquake, this is the 
source for the earthquake design at the project site.  Other faults that trend offshore 
west from DNCRSP include the Big Lagoon-Bald Mountain thrust and the Trinidad 
thrust.  The Whaleshead fault zone in Southern Oregon is another potential seismic 
source.  
 
Table 4.1 Faults and Parameters near Del Norte Coast Redwoods State Park 

Fault Name & 
Geometry 

Slip Rate 
(mm/year) 

Recurrence 
Interval (years) 

Maximum 
Moment 

Magnitude 

Last Known Fault 
Displacement 

Big Lagoon-Bald 
Mountain (thrust) 

0.9 1380  7.5 No Data 

Whaleshead fault 
zone (strike-slip) 

2.4 145 7.0 No Data 
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Fault Name & 
Geometry 

Slip Rate 
(mm/year) 

Recurrence 
Interval (years) 

Maximum 
Moment 

Magnitude 

Last Known Fault 
Displacement 

Trinidad Fault 
(thrust) 

4.4 1900 7.5 No Data 

Cascadia Subduction 
Zone (thrust) 

40 200-800 9.0 1700 A.D. 

 
 

Soils 
From east to west along the trail alignment the Natural Resource Conservation Service 
maps the Jayel-Walnett-Oragram complex - 30 to 50% slopes; Wiregrass-Rocksaddle-
Peacock complex – 30-50% slopes; Peacock-Wiregrass complex – 9-30% slopes; 
Coppercreek-Tectah-Slidecreek complex 9-30% slopes and 30 to 50% slopes; Bigtree-
Mystery complex 2 to 9% slopes; Sasquatch-Sisterrocks-Ladybird complex 30 to 50% 
slopes; and Sisterrocks-Sasquatch-Houda 30-75% slopes.  The Jayel-Walnett-Oragram 
complex is derived from shallow to moderately deep, serpentinite and peridotite residual 
soils (forest type Jeffery pine parkland and Douglas-fir-tanoak).  The Wiregrass-
Rocksaddle-Peacock and Peacock-Wiregrass complexes are very deep, schist and 
metasedimentary colluvial and residual soils (forest type Douglas fir-redwood). The 
Coppercreek-Tectah-Slidecreek complex has very deep, sandstone and some 
mudstone colluvial and residual soils (forest type tanoak-Douglas fir). The Bigtree-
Mystery complex has very deep alluvial soils from mixed sources (forest type mixed). 
The Sasquatch-Sisterrocks-Ladybird and Sisterrocks_Sasquatch-Houda complexes are 
very deep, sandstone and and some mudstone colluvial and residual soils (forest type 
moist redwood).  Side slopes have a severe erosion hazard rating, while ridge crests 
have a medium rating and broader valley floors have a slight erosion hazard rating. 
Only the Jayel-Walnett-Oragram complex on serpentinitic terrain has linear extensibility 
that attains a moderate rating; all other soils have low expansive potential. 

WOULD THE PROJECT 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Less Then 
Significant 

Impact 

No 
Impact 

a) Expose people or structures to 
potential substantial adverse effects 
including the risk of loss, injury, or 
death involving:    

    

 i) Rupture of a known earthquake 
fault, as delineated on the most 
recent Alquist-Priolo Earthquake 
Fault Zoning Map issued by the 
State Geologist for the area or 
based on other substantial 
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DISCUSSION 

a)  
i. There are no mapped Alquist-Priolo Earthquake Fault Zones that cross the 

proposed trail alignment. The proposed alignment crosses the Coast Range 
Thrust in the northeast corner of the park, but this feature is not mapped as 
active. No impact 

ii. Strong ground shaking could occur along the proposed trail alignment in the 
event of a large magnitude earthquake on a nearby fault and will likely occur 
during the life of the trail, as the economic life of the alignment is much longer 
than most engineered structures. The proposed project, however, would not 
substantially increase exposure of the public to injury or death should a seismic 
event occur. Although those working on construction of the project or those 
using the trail after completion would be exposed to any event that might occur, 
the entire north coast is a seismically active region.  The project would add 
small structures such as retaining walls and bridges that could be at risk of loss 

evidence of a known fault?  (Refer 
to Division of Mines and Geology 
Special Publication 42) 

 ii) Strong seismic ground shaking?     
 iii) Seismic related ground failure 

including liquefaction?     

 iv) Landslides?     
b) Result in substantial soil erosion or the 

loss of topsoil?     

c) Be located on a geologic unit or soil 
that is unstable or that would become 
unstable as a result of the project and 
potentially result in on or off-site 
landslide, lateral spreading, 
subsidence, liquefaction, or collapse?    

    

d) Be located on expansive soil as 
defined in Table 18-1-B of the Uniform 
Building Code (1997) creating 
substantial risks to life or property? 

    

e) Have soils incapable of adequately 
supporting disposal systems where 
sewers are not available for the 
disposal of waste water?  

    

f) Directly or indirectly destroy a unique 
paleontological resource or site or 
unique geological feature?  
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during a seismic event, however, the trails and their related structures will be 
engineered to current State Parks standards (SPR GEN-1), and 
implementation of SPR GEO-1, SPR GEO-2, PSR GEO-3, and PSR GEO-4 
will reduce any impact to less than significant. 
 

SPR GEN-1  
▫ All road reengineering, vegetation modification, conversion of roads 

to trails, road removal, and new trail construction, will be consistent 
with CSP BMPs, Departmental Operations Manuals (DOMs), Trail 
Handbook, and Vegetation Management guidelines. 

SPR GEO-1  
▫ All bridge structures will be engineered by a California licensed 

engineer. 
SPR GEO-2  

▫ Trail fillslopes will be designed with stable slope gradients as 
defined in CSP trail construction manuals, guidelines, and 
handbooks. Unstable fillslopes will be stabilized or removed. 

PSR GEO-3  
▫ Retaining walls over 4 feet high, shall be built in a tiered sequence 

where the distance between successive walls is twice the height of 
the exposed lower wall, otherwise a licensed engineer or retaining 
wall manufacturer will be consulted for the appropriate design. 

PSR GEO-4  
▫ All new trail bridge abutments will be set back from the top of the 

bank at the angle of repose for the earth material at each site unless 
a closer setback to the top of the bank is deemed acceptable by a 
licensed geologist and/or engineer. 
 

iii. The trail alignment crosses fluvial deposits that are potentially liquefiable near 
Mill Creek. The only significant trail structure near Mill Creek is an existing 
vehicle bridge. The trail alignment in that vicinity occupies existing roads and a 
portion of the old mill deck.  Implementation of SPR GEO-1 through SPR 
GEO-2, and PSR GEO-3 through PSR GEO-4 will reduce possible loss of 
structures to less than significant. 

iv. The overall trail alignment was selected to avoid the potential for active 
landslides to encroach into the alignment. Selected slopes near the alignment, 
where signs of instability are evident, were assessed by Brian Merrill, a 
California Certified Engineering Geologist. As described in the environmental 
setting above, one landslide was reported between Highway 101 and the trail 
alignment on west side of the property. The landslide is about 130 feet (40 m) 
downslope from the proposed alignment (Appendix A, Figure 14, Hwy 101 
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Landslide Map).  Old growth trees (spruce) occupy the hillslope from the head 
of the landslide up to the trail alignment indicating stable ground, and that slope 
is 30% grade.  The trails will be engineered to current State Parks standards to 
minimize drainage effects on nearby slopes; see project requirements 
addressed under Section VIII, Hydrology and Water Quality (SPR HYDRO 15, 
SPR HYDRO-17 through SPR HYDRO-18, PSR HYDRO-22, and SPR 
HYDRO-23). Less than significant impact. 

b) Topsoil is conserved during the trail construction, road-to-trail conversion, and 
road removal and placed over the fills as a dressing to encourage plant growth 
and stabilization. Project Requirements addressed under Section VIII, Hydrology 
and Water Quality (SPR HYDRO-1 through SPR HYDRO-4, SPR HYDRO-8, 
SPR HYDRO-13, SPR HYDRO-16 through HYDRO-18, and SPR HYDRO-23) 
address methods to ensure soil erosion and the loss of topsoil is less than 
significant.   

c) The alignment was selected to avoid unstable ground. Excess fill generated by 
the project will be disposed of at stable locations. Unstable fills will be removed 
and new fills and drainage will be constructed to CSP standards. Trail bridge 
abutments will be set back from the top of the bank at the angle of repose unless 
a closer setback to the top of the bank is deemed acceptable by a licensed 
geologist or engineer. Adherence to SPR GEO-2, PSR GEO-3, and SPR GEO-4 
will reduce any impacts to less than significant. 

d) The only soils unit that has a moderately high linear extensibility index within the 
trail alignment is the Jayel-Walnett-Oragram complex in the serpentinic soils on 
the northeastern side of the property. Expansive soils will not have a substantial 
effect on the trail alignment itself but could affect footings for bridge structures. 
This will be addressed by SPR GEO-1, which calls for licensed engineering of 
the bridge structures, and PSR GEO-5, which calls for a review of soil conditions 
that may require additional assessment or alteration of prescriptions.  A qualified 
geologist will inspect the soil conditions at the bridge locations within the Jayel-
Walnett-Oragram complex during dry conditions.  If soil cracking at the ground 
surface is noted, then a licensed geologist will conduct a geologic 
assessment/investigation to determine whether bridge designs should be altered 
by a licensed engineer to accept ground movement.  Less than significant 
impact. 
PSR GEO-5  

▫ A qualified geologist will review road removal, road-to-trail 
conversion, and new construction sites to determine if any geologic 
or soil conditions exist that require additional assessment or 
alteration of prescriptions. If unique features do exist, a licensed 
geologist will conduct a geologic assessment/investigation. 

e) The project does not propose the use of septic disposal systems. No impact.   
f) The only known unique paleontological resources or unique geological feature on 

the property is an exposed contact where Plio-Pleistocene sediments overlie 
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Franciscan bedrock which is visible along the cutbank of Teran Road.  The 
construction method for this section of trail is road reengineering and vegetation 
management.  There is no prescription to alter or excavate the area of the 
exposed geologic feature. However, because this contact may persist at higher 
elevations within the park, implementation of PSR GEO-5 will reduce any 
possible impacts to less than significant if the exposure is unearthed along other 
segments of the trail alignment during construction.  PSR GEO-5 requires a 
qualified geologist to review project locations to determine if any geologic or soil 
conditions exist that require additional assessment or alteration of prescriptions. 
If unique features do exist, a licensed geologist will conduct a geologic 
assessment/investigation. Impacts to any unique geologic feature or 
paleontological resource will be avoided. Less than significant impact.   
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VII. GREENHOUSE GAS EMISSIONS 
ENVIRONMENTAL SETTING 

Gasses that absorb infrared radiation thereby trapping and holding heat in the 
atmosphere are called greenhouse gases because they are responsible for causing 
the greenhouse effect thereby contributing to global warming. An increasing body of 
scientific research attributes changes in climate over the past 150 years to 
increasing rates of greenhouse gas (GHG) emissions beyond natural levels, which 
have been caused mostly from human activities. In the United States, the largest 
source of GHG emissions from human activities is from burning fossil fuels for 
electricity, heat, and transportation (USEPA, 2016b). Greenhouse gases include 
carbon dioxide (CO2), nitrous oxide (N2O), hydrofluorocarbons, perfluorocarbons, 
and sulfur hexafluoride. 
As of 2010, California ranked second highest, behind Texas, among states in the US 
in total emissions, but from a per capita standpoint, is the 45th lowest in emissions.  
On a global level, if California were considered as an independent state, it would 
have ranked the 20th highest in CO2 emissions worldwide (CARB, 2014).  
In an effort to help reduce global warming, new state laws regulating GHGs were 
enacted in 2006.  Assembly Bill 32, the Global Warming Solutions Act, requires the 
State to implement a series of actions to achieve a reduction in GHG emissions to 
1990 levels by 2020.  Assembly Bill 1803, required the California Air Resources 
Board to prepare, adopt, and update California’s GHG inventory (CARB, 2016c).  
California State Parks has developed a “Cool Parks” initiative to address climate 
change within the State Park system.  Cool Parks proposes that CSP itself as well 
as resources under its care adapt to the environmental changes resulting from 
climate change.  In order to fulfill the Cool Parks initiative, CSP is dedicated to 
cooperate with other entities to create “landscape reserves” and acquire “habitat 
corridors” in order to help sustain biodiversity and allow plants and animals to 
readjust their range in response to climate change.  CSP is also doing its part to 
make their facilities more energy efficient, use alternative energy sources, switch to 
lower emission vehicles, and educate staff and visitors on climate change (DPR, 
2016).   
In December 2009, the Natural Resource Agency adopted amendments to the 
Guidelines for Implementation of the California Environmental Quality Act 
addressing the significance of impacts for greenhouse gas emissions (California 
Natural Resources Agency, 2014).  Section 15064.4 of the amended CEQA 
Guidelines states: “A lead agency should make a good-faith effort, based to the 
extent possible on scientific and factual data, to describe, calculate or estimate the 
amount of greenhouse gas emissions resulting from a project.” As a result of 
revisions to the CEQA Guidelines that became effective in March 2010, lead 
agencies are obligated to determine whether a project's GHG emissions significantly 
affect the environment and to impose feasible mitigation to eliminate or substantially 
lessen any such significant effects. 
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The project site is located in Del Norte County, within the North Coast Air Basin 
(NCAB), and is under the jurisdiction of the North Coast Unified Air Quality 
Management District (NCUAQMD). The air in NCUAQMD (Del Norte, Humboldt, and 
Trinity Counties) is considered to be “in attainment” of state and federal ambient air 
quality standards except for the state’s 24-hour PM10 standard in Humboldt County 
only (see Section III, Air Quality) (NCUAQMDa). The two pollutants of greatest 
concern in the region are ozone and particulate matter (NCUAQMDb). 
Air Districts have traditionally provided guidance to lead agencies on evaluating and 
addressing air pollution impacts from projects subject to CEQA. The NCUAQMD 
does not have a published threshold of significance for measuring the impact of 
global climate change on or from a project. Instead, they recommend using 
California Air Pollution Control Officers Association’s (CAPCOA) resource guide, 
CEQA and Climate Change, to address GHG emission from projects subject to 
CEQA (2008). In 2011, NCUAQMD adopted Rule 111 (Federal Permitting 
Requirements for Sources of GHGs) into the District rules to establish a threshold for 
federally enforceable limits on potential to emit greenhouse gases for stationary 
sources (NCUAQMDc).  

 

DISCUSSION   
a) According to Recommendations by the Association of Environmental Professionals 

on How to Analyze GHG Emissions and Global Climate change in CEQA 
Documents (White Paper on Global Climate Change, 2007), an individual project 
does not generate enough GHG emissions to significantly influence global climate 
change. Rather, global climate change is a cumulative impact. This means that a 
project may participate in a potential impact through its incremental contribution 
combined with the contributions of all other sources of GHG emissions. In assessing 
cumulative impacts, it must be determined if a project’s incremental effect is 
“cumulatively considerable.” (CEQA Guidelines §15064(i)(1) and §15130).  
Due to the nature of the proposed project (creation of a non-motorized recreational 
trail), DPR has determined that it is appropriate to assess potential GHG impacts 
qualitatively – as allowed by CEQA Guidelines §15064.4(a)2. The proposed project 
could produce GHGs during trail construction when vehicles and equipment with fuel 

WOULD THE PROJECT 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Less Then 
Significant 

Impact 

No 
Impact 

a) Generate greenhouse gas emissions, 
either directly or indirectly, that may 
have a significant impact on the 
environment?    

    

b) Conflict with an applicable plan, policy 
or regulation adopted for the purpose 
of reducing emissions of greenhouse 
gases? 
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combustion engines are being used.  Some equipment would only be operating 
during certain stages of the project depending on the work being done. Although the 
proposed project would be under various stages of construction for each of the 
phases dependent on funding, the overall construction-related greenhouse gas 
emissions would be temporary. Once the construction phases are complete, the trail 
itself will not contribute to any GHG emissions as the intended type of land use does 
not allow motor vehicles.  
Portions of the project involve the removal of trees from the embankment fills of the 
road prisms for conversion to a trail footprint or road removal. Therefore, there will 
be a temporary reduction in the number of trees along the project alignment.  
However, the road removal sections will allow for natural reforestation of lands that 
were previously occupied by compacted road surfaces, and trees will be allowed to 
grow back along the narrowed width of the road corridors bordering the converted 
trail sections. With incorporation of project requirements SPR AIR-4 through SPR 
AIR-5, PSR AIR-6, PSR BIO-5, and PSR HYDRO-7 the project’s cumulative 
incremental contribution to greenhouse effect is anticipated to be less than 
significant.   

b) The State has not developed specific GHG thresholds of significance for use in 
preparing environmental analyses under CEQA, and the NCUAQMD has not 
adopted GHG thresholds to determine significance.  The Association of 
Environmental Professionals’ document, Alternative Approaches to Analyzing 
Greenhouse Gas Emissions and Global Climate Change in CEQA Documents, 
states that “emissions for criteria pollutants tend to follow similar patterns as the 
emissions for GHG emissions” (2007).  Therefore, it is reasonable to assume that if 
all other pollutants from the Project are determined to be less than significant, the 
CO2 emissions will also be less than significant.  The proposed Redwood Coast-to-
Crest trail would not violate Del Norte County’s air quality standards and would not 
result in a cumulatively considerable increase in emissions.  Therefore, the proposed 
project would not generate significant GHG emissions and would not conflict with the 
current State or Del Norte County guidelines or any applicable plans, policies, or 
regulations concerning GHG emissions. 
To reduce potential GHG emissions due to project activities, the project would 
implement SPR AIR-4, SPR AIR-5, and PSR AIR-6 to limit impacts to air quality and 
reduce GHG emissions during project activities. Implementation of these project 
requirements would ensure that the project would have a less than significant 
impact. 
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VIII. HAZARDS AND HAZARDOUS MATERIALS 
ENVIRONMENTAL SETTING 
Hazardous materials include all flammable, reactive, corrosive, or toxic substances, 
which because of these properties, pose potential harm to the public or environment. 
Hazardous materials such as fuel, oil, and other toxic chemicals may be present at the 
former mill site where existing buildings were used historically as part of commercial 
timber operations. Park employees, labor crews, and/or contractors will be filling power 
tools such as chainsaws and/or heavy equipment with fuels during construction 
activities.    
Physical hazards in the MCW are similar to any outdoor setting and include steep 
slopes, rushing water, poisonous plants, wild animals, disease carrying insects, and 
inclement weather.   
The project area is in a remote portion of Del Norte County and transportation to the 
nearest hospital would require an hour drive time from some locations.  Helicopter 
landing locations have been identified and geo-referenced throughout the Park and 
could be used to evacuate personnel in an emergency. 
No airports are located within the project site, nor are there any airstrips adjacent to 
park property. The nearest public use airport is approximately 15 miles away to the 
north in Crescent City. There are no private air strips in Del Norte County. The nearest 
school (Crescent Joe Hamilton Elementary School) is located approximately 4 miles (6 
km) away.   
The California Department of Forestry and Fire Protection (CalFire) lists the fire hazard 
severity for the Watershed as High with some eastern portions of the park as Very High 
(CalFire, 2007) and is designated as a State Responsibility Area in the event of a fire. 
No fuel storage facilities currently exist within or adjacent to the project area.   
The California Department of Environmental Protection (CALEPA) has the responsibility 
for compiling (pursuant to Government Code §65962.5) information on hazardous 
material sites in California that together are known as the “Cortese” list. A review of this 
Cortese list(s) found there are no known hazardous sites within the project area. There 
are two occurrences of Leaking Underground Storage Tank sites at the former mill site, 
however these have both been cleaned up and the cases closed in 2004 and 2005 
(SWRCB, 2016).  It was a condition of the sale, that the former mill owner cleaned up all 
known hazardous substances within the property (Sale and Option Agreement, 2001). 

WOULD THE PROJECT 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Less Then 
Significant 

Impact 

No 
Impact 

a) Create a significant hazard to the 
public or the environment through the 
routine transport, use, or disposal of 
hazardous materials?    
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DISCUSSION 
a) The project is not expected to create a hazard to the public or the environment due 

to routine use of hazardous materials. Construction would require the use of heavy 
equipment, vehicles, and tools that use diesel fuel, gasoline, oil, and hydraulic fluid. 

b) Create a significant hazard to the 
public or the environment through 
reasonably foreseeable upset and/or 
accident conditions involving the 
release of hazardous materials, 
substances, or waste into the 
environment? 

    

c) Emit hazardous emissions or handle 
hazardous of acutely hazardous 
materials, substances, or waste within 
one-quarter mile of an existing or 
proposed school?   

    

d) Be located on a site which is included 
on a list of hazardous material sites 
compiled pursuant to Government 
Code §65962.5 and as a result create 
a significant hazard to the public or 
environment? 

    

e) Be located within an airport land use 
plan or, where such a plan has not 
been adopted within two miles of a 
public airport or public use airport?  If 
so, would the project result in a safety 
hazard for people residing or working 
in the project area? 

    

f) Be located in the vicinity of a private 
airstrip?  If so, would the project result 
in a safety hazard for people residing 
or working in the project area?  

    

g) Impair implementation of or physically 
interfere with an adopted emergency 
response plan or emergency 
evacuation plan? 

    

h) Expose people or structures to a 
significant risk of loss, injury, or death 
from wildland fires, including areas 
where wildlands are adjacent to 
urbanized areas of where residences 
are intermixed with wildlands?  
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Hazardous materials used during construction would be transported, used, and 
stored in accordance with state and federal regulations regarding hazardous 
materials.  Implementation of SPR HAZ-1 through SPR HAZ-4 will ensure impacts 
from the project remain less than significant. 

SPR HAZ-1 
▫ No refueling of construction related equipment will take place within 

50 feet of aquatic habitats. 
SPR HAZ-2 

▫ All heavy equipment parking, refueling, and service will be 
conducted within designated areas outside of the 100-year floodplain 
to avoid watercourse contamination. 

SPR HAZ-3 
▫ Park staff will ensure each piece of heavy equipment maintains a 

spill kit on-site through the life of the project. Appropriate agencies 
will be notified in the event of significant spillage. 

SPR HAZ-4 
▫ Prior to the start of on-site construction activities, the project 

technical supervisor will inspect all equipment for leaks and 
regularly inspect thereafter until equipment is removed from the 
project site. All contaminated water, sludge, spill residue, or other 
hazardous compounds will be contained and disposed of outside the 
boundaries of the site, at a lawfully permitted or authorized 
destination. 

 
b) Project construction would require the use of heavy equipment, vehicles, and tools 

that use diesel fuel, gasoline, oil, and hydraulic fluid.  Hazardous materials used 
during construction would be transported, used, and stored in accordance with state 
and federal regulations regarding hazardous materials.  The proposed Project is not 
located on a site that is included on a list of hazardous material sites compiled 
pursuant to Government Code 65962.5.  A section of new trail construction will be 
located along the exterior of the old mill site adjacent to Mill Creek (Appendix A, 
Figure 7, Phase 2 Detail Map).  This section of trail calls for the removal of a 5-foot 
wide strip of asphalt along the outside edge of the old mill deck.  No existing 
buildings at the former mill site will be disturbed or altered for this project.  Pursuant 
to the condition of sale of the property, the former mill owner cleaned up all known 
hazardous substances within the property (Sale and Option Agreement, 2001).  
Implementation of SPRs HAZ-1 through HAZ-4 will ensure impacts from the project 
remain less than significant. 

c) The project is not located within one-quarter mile of any school and no schools are 
proposed for this area.  No impact.   

d) DNCRSP is not included on a list of hazardous materials sites compiled pursuant to 
Government Code §65962.5.  No area within the project site is currently restricted or 
known to have hazardous materials present.  If encountered or released, 
construction specifications require the clean-up of hazardous materials.  Therefore, 
no impact would occur with project development.    
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e) As noted in the Environmental Setting above, the nearest public use airport is 
approximately 15 miles away to the north in Crescent City. No impact. 

f) The project is not located within two miles of a private air strip.  No impact 
g) All construction activities associated with the project will occur within the boundaries 

of the MCW and work will not restrict access to or block any public road.  The roads 
proposed for treatment are not part of any emergency response or evacuation plan.  
Those roads identified in the GPA to be retained for administrative purposes have 
been incorporated into the project design to keep open for emergency vehicles if 
needed.  Culvert replacements on these administrative roads could temporarily block 
the ability for thru-travel of emergency vehicles.  Seven of the ten crossings 
proposed for culvert replacements would not significantly block off any portion of the 
park to emergency vehicle access because there are alternative routes to get 
around the temporary construction sites. However, three of the ten culvert 
replacements will temporarily block vehicle access to the northeastern most section 
of the park.  The Project Manager will complete a Safety Plan prior to each phase of 
project construction to aid in response time in case of emergency (PSR HAZ-5).  
This Safety Plan will include language instructing heavy equipment operators to 
rebuild the roadway immediately in the event that emergency access is required. 
Less than significant impact. 

PSR HAZ-5 
▫ Project Manager will complete a Safety Plan prior to each phase of 

the project that will include emergency communication methods, 
route to hospital, general safety precautions, and the nearest helipad 
evacuation location with georeferenced map and coordinates. 

 
h) Heavy equipment and vehicle exhaust pipes have the potential to get very hot during 

the warmer part of the work season; this equipment is sometimes in close proximity 
to flammable vegetation.  Improperly outfitted exhaust systems or friction between 
metal parts crushing rocks could generate sparks.  The Safety Plan developed for 
each project phase is reviewed by all project staff and includes job site 
characteristics to reduce the potential for fire. SPR HAZ-6 through SPR HAZ-8 will 
ensure that impacts from fire will remain at a less than significant level.  
 

SPR HAZ-6 
▫ All heavy equipment will be required to include spark arrestors or 

turbo chargers that eliminate sparks in exhaust and have fire 
extinguishers on-site. Park staff will be required to have hand tools 
on-site. 

SPR HAZ-7 
▫ Construction crews will park vehicles a minimum of 10 feet (3 

meters) from flammable material, such as dry grass or brush. At the 
end of each workday, construction crews will park heavy equipment 
over a non-combustible surface to reduce the chance of fire. 
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SPR HAZ-8 
▫ CSP personnel will have a CSP radio at the park unit, that allows 

direct contact with Cal Fire and a centralized dispatch center, to 
facilitate the rapid dispatch of control crews and equipment in case 
of a fire.  
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IX. HYDROLOGY AND WATER QUALITY 
ENVIRONMENTAL SETTING 
The proposed work will take place in the East Fork Mill Creek and West Branch Mill 
Creek watersheds, which drain into the Smith River, and one west-facing slope that 
drains to the Pacific Ocean.  These watersheds are located in the Klamath River Basin, 
which covers an area of approximately 10,830 square miles (28,050 km2) within 
northern California. The basin covers all of Del Norte County, and major portions of 
Humboldt, Trinity, Siskiyou and Modoc counties. The North Coast Regional Water 
Quality Control Board (NCRWQCB) regulates water quality in the area of California 
where the Park is located and is responsible for implementing the Water Quality Control 
Plan for the North Coast Region (Basin Plan). The Basin Plan contains implementation 
plans and policies for protecting waters of the basin, and incorporates by reference 
plans and policies adopted by the State Water Board. The Basin Plan describes the 
North Coast Region, water quality and quantity problems, and the present and potential 
beneficial uses of the surface and groundwaters within the region (NCRWQCB, 2011).  
Water quality in the MCW ranges from extremely clear and free of any pollutants, in 
streams that drain from old growth forests, to turbid, poor quality in areas previously 
impacted by humans; however, while there are short duration spikes in turbidity, the 
overall water quality is among the best in Northern California.  
Precipitation in the Park occurs primarily in the six months from November through 
April. Summer showers are infrequent, with winter rainfall accumulations between 60 to 
95 inches (165 to 241cm) (DPR, 2011b). During the summer months, a thick fog 
frequently blankets the coastal areas. The prevailing wind direction is northwesterly 
during the spring, summer, and fall, and shifts to southeasterly during the winter 
season. Wind speed along the coast averages 8.6 miles per hour (3.8 meters per 
second) (DPR, 2011b). 
Groundwater in the Park is relatively free of pollutants and considered very high quality 
because very few potential pollution sources exist. The groundwater table in the Park 
fluctuates annually, depending on rainfall and seasonal temperatures. The groundwater 
table varies throughout the area because of the geological or topographical influences. 
The area does not serve to recharge commercially available aquifers. There are no 
public water sources in the area impacted by the proposed project. 
Tsunamis occur when an earthquake and/or a large underwater landslide displace the 
water column above the sea floor.  In the open ocean, tsunamis can travel as fast as 
600 miles per hour (965 kilometers per hour).  

WOULD THE PROJECT 
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a) Violate any water quality standards 

or waste discharge requirements?       
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b) Substantially deplete groundwater 
supplies or interfere substantially 
with groundwater recharge such 
that there would be a net deficit in 
aquifer volume or a lowering of the 
local groundwater table level (e.g. 
the production rate of pre-existing 
nearby wells would drop to a level 
that would not support existing land 
uses or planned uses for which 
permits have been granted)? 

    

c) Substantially alter the existing 
drainage pattern of the site or area 
including through alteration of the 
course of a stream or river in a 
manner, which would result in 
substantial on or off-site erosion or 
siltation?   

    

d) Substantially alter the existing 
drainage pattern of the site or area 
including through alteration of the 
course of a stream or river in a 
manner, which would result in 
substantial on or off-site flooding?   

    

e) Create or contribute runoff water 
which would exceed the capacity of 
existing or planned stormwater 
drainage systems or provide 
substantial additional sources of 
polluted runoff? 

    

f) Substantially degrade water 
quality?     

g) Place housing within a 100-year 
flood hazard area as mapped on a 
federal Flood Hazard Boundary or 
Flood Insurance Rate Map or other 
flood hazard delineation map?  

    

h) Place structures that would impede 
or redirect flood flows within a 100-
year flood hazard area? 
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DISCUSSION 
a) Water quality objectives in the Basin Plan do not allow any degradation of surface or 

groundwater, or permit any alternation of natural conditions that result in water 
resource degradation. The proposed project would not introduce any substance or 
material or alter a natural condition that would cause either a temporary or lasting 
effect on existing conditions for the following water quality standards: color, taste or 
odor, floating material, suspended material, settleable material, biostimulatory 
substance, pH, dissolved oxygen, bacteria, temperature, toxicity, pesticides, 
chemical constituents, or radioactivity. Project construction activities that include 
vegetation removal, excavating and grading, and the use of heavy equipment have 
the potential to temporarily affect the following water quality standards: grease and 
oil, sediment, and turbidity.  The trail itself could have the potential to impact 
sediment and turbidity long-term if not properly designed and constructed. However, 
appropriate design and implementation including project requirements HYDRO-1 
through HYDRO-14 and Mitigation Measure Hydrology and Water Quality-1 will 
reduce potential impacts to less than significant.  
Refer to Section VIII, Hazards and Hazardous Materials, for project requirements 
(SPR HAZ-1 through SPR HAZ-4) that address reduction of impacts to water 
quality from grease and oils caused by accidental spill or upset during construction 
related activities.  
Construction methods proposed for existing roads including reengineering, culvert 
upgrades, road-to-trail conversion, and road removal, are effective management 
tools used for long-term reduction of road related erosion and sediment delivery. 
Preventative restoration to reduce or eliminate erosion can include decommissioning 
of abandoned or unnecessary roads (road removal), excavation of potentially 
unstable fillsopes and small landslides, upgrading road stream crossings, installing 
critical dips to prevent stream diversion, and dispersing surface runoff (Flosi, 
Downie, Hopelain, Bird, Coey, & Collins, 2010). While there may be initial potential 
for sediment and turbidity from the ground disturbance associated with construction, 
the existing roads affected by this project will have less long-term erosion potential 
than they would otherwise have without project improvements. For example, high 
risk culverts that are currently undersized, will be upgraded and be designed to 
convey the 100-year, 24-hr storm event (SPR HYDRO-1). Removing inboard ditches 
and outsloping the road surface disperses runoff. Installation of backing rock and 

i) Expose people or structures to a 
significant risk of loss, injury, or 
death from flooding, including 
flooding resulting from the failure of 
a levee or dam?  

    

j) Result in inundation by seiche, 
tsunami, or mudflow?       
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aggregate will protect the trail tread from mechanical wear by users. Project 
requirements SPR HYDRO-1 through SPR HYDRO-8 address design and 
construction of road and trail segments to reduce the potential for future erosion and 
delivery of sediment to the stream network. Project requirements include outsloping 
the trail tread surface, installing energy dissipaters where appropriate, mulching 
disturbed ground with salvaged vegetation, planting seedling trees at excavated 
stream crossings and culvert upgrades, and closing the trail for the first winter 
season to “cure” before it is open to the public. Refer to Appendix B, Construction 
Methods, for additional design guidelines that are intended to reduce and prevent 
sedimentation. 
Several project requirements and design considerations have been incorporated to 
reduce turbidity. Project activities within or across drainages and streams will occur 
when the drainages are dry, unless it is not feasible to do so.  Construction activities 
will be minimized to the extent feasible to prevent excessive siltation and 
sedimentation (SPR HYDRO-10). Any permitted construction activities that extend 
into the rainy season will be suspended during heavy precipitation events or when 
heavy precipitation events are forecast, and erosion control supplies will be kept 
onsite to quickly winterize any stockpiled materials or soils (SPR HYDRO-11 and 
SPR HYDRO-12). With incorporation of Mitigation Measure Hydrology and Water 
Quality-1 listed below, impacts to water quality would be less than significant. 
For long-term reduction of turbidity, rock armoring will be installed at all ephemeral 
drainages, micro drainages, and swales to harden the trail tread in areas of potential 
interface between trail users and natural topographic drainage features (SPR 
HYDRO-13).  Gravel surfacing will be installed on trail areas with saturated or soft 
soils, and on bridge approaches, to provide a stable tread surface (SPR HYRO-14).  

SPR HYDRO-1 
▫ Excavated spoil from project work will be placed in a stable location 

where it will not cause or contribute to slope failure, or erode and 
enter a stream channel or wetland. Spoil areas will be compacted in 
lifts and blended into the surrounding landscape to promote uniform 
sheet drainage. Stream flow will not be allowed to discharge onto 
spoil areas, regardless of discharge rate. 

SPR HYDRO-2 
▫ Provide outslope to the trail tread and remove any outer edge berm 

to facilitate sheet flow off the trail where the dispersed flow can be 
filtered by vegetation and organic litter. 

SPR HYDRO-3 
▫ When outsloping trail surfaces are not feasible, such as steep linear 

trail grades, construct rolling dips to direct runoff safely off the trail 
to prevent buildup of surface runoff and subsequent erosion. 
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SPR HYDRO-4 
▫ Appropriate energy dissipaters will be installed or other erosion 

control measures will be employed at water discharge points, as 
appropriate. Energy dissipaters will be appropriately sized to protect 
discharge points for the 100-year peak flow. 

PSR HYDRO-5 
▫ Salvage trees and brush removed prior to excavation for mulching 

bare soil areas after construction. 
PSR HYDRO-6 

▫ Bare ground from road removal, new trail construction, and culvert 
upgrades will be mulched with vegetation salvaged during the work 
to the maximum extent practicable to minimize surface erosion. On 
all exposed soils which may deliver sediment to a stream, mulch 
shall be applied so that not less than 90% of the disturbed areas are 
covered and mulch shall be applied in a layer not less than 2 inches 
deep. All mulch shall be native material salvaged from the work 
areas. 

PSR HYDRO-7 
▫ The winter following construction, on all road removal crossings, 

tree seedlings will be planted on 20-foot centers in a random 
distribution according to an appropriate species composition as 
determined by a qualified forester. 

SPR HYDRO-8 
▫ Immediately following reconstruction, trails will be closed for a 

period following construction that allows for one wet-dry cycle (e.g., 
one winter’s duration) to allow the soil and materials to settle and 
compact before the trail opens to the public. Routine maintenance 
will also be performed on the trail as necessary to reduce erosion to 
the extent possible and to repair weather-related damage that could 
contribute to erosion. 

PSR HYDRO-9 
▫ At remote backcountry locations, construction labor crews shall be 

instructed to burry human feces at least 6 inches below ground 
surface, or surface soils if depth cannot be achieved, and maintain a 
setback of at least 100 feet from a water course for disposal of all 
human waste.   

SPR HYDRO-10 
▫ Project activities within or across drainages and streams will occur 

when the drainages are dry, unless it is not feasible to do so. 
Construction will be minimized, and avoided to the extent feasible, 
during the wet season to prevent excessive siltation and 
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sedimentation. For any portion of the project requiring a permit, 
restrictions, construction timing, BMPs, and other protective 
measures will be developed and specified in consultation with the 
relevant agency during the permitting process. 

SPR HYDRO-11  
▫ Permitted construction activities extending into or occurring during 

the rainy season, or if an un-seasonal storm is anticipated, CSP staff 
will properly winterize the site by covering (tarping) any stockpiled 
materials or soils, mulching bare soil areas, and by constructing silt 
fences, straw bale barriers, fiber rolls, or other structures around 
stockpiles and graded areas. 

SPR HYDRO-12  
▫ All construction activities will be suspended during heavy 

precipitation events (i.e., at least 1/2-inch of precipitation in a 24-hour 
period) or when heavy precipitation events are forecast. 

SPR HYDRO-13  
▫ Install armored rock crossings at ephemeral drainages, micro 

drainages and swales to harden the trail tread in areas of potential 
interface between trail users and natural topographic drainage 
features. 

SPR HYDRO-14  
▫ Install gravel surfacing on trail areas in areas with saturated or soft 

soils, and on bridge approaches, to provide a stable tread surface. 
 

MITIGATION MEASURE HYDROLOGY AND WATER QUALITY 1 -  Temporary Stream 
Diversion 

1. If a stream has running water during excavation, it will be diverted away 
from excavation areas to reduce turbidity and be returned to the channel 
immediately downstream.  A small depression will be excavated upstream 
to collect surface flow. Stream flow will be piped around the work site 
using gravity or a trash pump.  Instream filters constructed of nonwoven 
geotextile fabric will be installed where diversion is not possible due to 
insufficient flow. The project inspector will carefully monitor any temporary 
diversion pipes, and/or instream filters to prevent failures. 
 

b) No major aquifers or pre-existing wells exist within the project area.  The projects 
would not utilize any groundwater supplies or interfere with groundwater recharge. 
The Mill Creek subwatersheds are not used for public water supply, other than the 
Mill Creek Campground, which is upstream from, and will not be impacted by, the 
proposed project. No impact would occur. 
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c) In general, the design for each construction method maximizes the trail’s hydrologic 
disconnection from the landscape, which reduces the possibility of erosion and 
subsequent sedimentation. For example, none of the trail segments will significantly 
disrupt or alter the natural hydraulic flow patterns (SPR HYDRO-15 through SPR 
HYDRO-17). All stream crossings will be designed and constructed to prevent 
stream diversion onto the trail (SPR HYDRO-18).  Design considerations 
incorporated into all construction methods ensure the trail structures and features 
will not affect or be affected by significant flood events (SPR HYDRO-19 through 
SPR HYDRO-21).  Pre-disturbance hydrological and topographical patterns will be 
restored on road removal and road-to-trail sections (PSR HYDRO-22) and water will 
not be accumulated on the trail or drained off onto landforms where natural 
drainages do not exist (SPR HYDRO-23). Less than significant impact. 

SPR HYDRO-15  
▫ Trails will be designed and constructed so that they do not 

significantly disrupt or alter the natural hydraulic flow patterns of the 
landform. 

SPR HYDRO-16  
▫ Trail surfaces and ditches will be hydrologically disconnected from 

wetlands, streams and stream crossings to the extent feasible. 
SPR HYDRO-17  

▫ All drainages (including micro drainages) will not be captured, 
diverted, or coupled with other drainages by the trail. 

SPR HYDRO-18  
▫ Trail stream crossings will be designed and constructed without the 

potential for stream diversion. 
SPR HYDRO-19  

▫ Trail stream crossings will have drainage structures designed for the 
100-year storm flow event or be capable of passing the 100-year peak 
flow without significant damage. 

SPR HYDRO-20  
▫ Trails located within 100-year flood hazard zones will be designed 

and constructed so that they do not significantly disrupt or alter 
natural flood flows. 

SPR HYDRO-21  
▫ All stream crossings proposed for culvert upgrades will be designed 

to convey the 100-year, 24-hour storm event. 
PSR HYDRO-22  

▫ Existing (altered) drainage patterns will be restored to pre-
disturbance patterns. In some cases where pre-disturbance patterns 
cannot be restored, conversion work may require the realignment of 
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a stream segment. To ensure that channel stability will be 
maintained, project planners will establish new drainage segments 
only after thorough review by a qualified geologist, geomorphologist, 
or hydrologist. 

SPR HYDRO-23  
▫ The project shall be constructed such that water will not accumulate 

on the trail or be made to drain off onto landforms where natural 
drainages do not exist. Where an altered drainage pattern or 
disturbed topography precludes the use of a natural drainage, 
project planners may establish a new drainage only after thorough 
review by a qualified geologist, geomorphologist, or hydrologist. 

 
d) The project would not have a significant impact in any manner which would result in 

on- or off-site flooding. As noted in c) above, trail design will not alter or impact 
natural hydraulic patterns. Culvert upgrades prescribed on reengineering segments 
will improve existing conditions in the event of flooding. The majority of trail 
alignment follows existing roads, and newly compacted surfaces will be limited to 
new trail construction segments.  Road removal and road-to-trail segments will 
significantly reduce compacted surfaces, thereby increasing soil permeability, 
allowing rainwater to percolate into the soil. Less than significant impact.  

e) The project would not create or contribute runoff water which would exceed the 
capacity of existing or planned stormwater drainage systems or provide substantial 
additional sources of polluted runoff.  The project is in a remote, undeveloped, 
forested area. There are no storm water systems downslope from the project.  No 
impact.  

f) See discussion for a) above. Less than significant impact. 
g) The project does not involve housing or construction of any structure designed for 

human occupation. No impact. 
h) Where trails are located within the 100-year flood hazard zone, they will be designed 

and constructed so they do not significantly disrupt or alter natural flood flows (SPR 
HYDRO-20). Less than significant impact. 

i) The project would not expose people or structures to a significant risk of loss, injury, 
or death from flooding, including flooding resulting from the failure of a levee or dam. 
SPR HYDRO-19 ensures all trail stream crossings will have drainage structures (e.g. 
bridges, puncheons, armored swales) designed for the 100-year storm flow event or 
be capable of passing the 100-year peak flow without significant damage. There are 
no levees or dam upstream from the proposed project area. Less than significant 
impact. 

j) The project area within CSP property is not located in a tsunami hazard zone and 
will not result in inundation by tsunami (California Department of Conservation, 
2009). A seiche is a wave that oscillates in lakes or partially enclosed body of water 
as a result of seismic or atmospheric disturbances. The project is not located near a 
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body of water large enough to produce a seiche. However, there is a pond located 
between the Elkhorn and Reservoir road segments northwest of the old timber mill.  
The pond was used as a gravity-feed water source for the timber mill offices, but has 
not been in operable condition since the transfer of ownership.  The pond has a 
surface area of approximately 0.5 acre (2,000 m2), a maximum depth of five feet, 
and typically goes dry during the late summer months.  This small body of water is 
not large enough to produce a seiche capable of overtopping the confines of its levy. 
Project activities and hydraulic design would not contribute to mudflow, and would 
occur mostly during the dry season or during non-saturation to limit workers 
exposure to mudflow. The project would result in less than significant impact. 
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X. LAND USE AND PLANNING 
ENVIRONMENTAL SETTING 
The proposed project is located within the boundaries of DNCRSP, which is zoned for 
recreation in Del Norte County. The MCW portion of DNCRSP is a 40-mi2 (64-km2) area 
located approximately 6 miles (9.6 km) southeast of Crescent City in Del Norte County.  
The property directly links large areas of old-growth coast redwood forest within 
Redwood National and State Parks with national forests located in the western Klamath-
Siskiyou Mountains.  The MCW is bordered by Jedediah Smith Redwoods State Park to 
the north, other portions of Del Norte Coast Redwoods State Park to the west, Six 
Rivers National Recreation Area to the east, and private industrial timberlands to the 
south (Appendix A, Figures 1-2).  The property encompasses a large portion of the Mill 
Creek watershed (23 mi2 [60 km2]) tributary to the Smith River, a large portion of the 
Rock Creek watershed (12 mi2 [31 km2]) tributary to the South Fork Smith River, and 
small headwater portions of the Terwar (1.0 mi2 [2.6 km2]), Hunter (0.4 mi2 [1.1 km2]), 
and Wilson (2 mi2 [5.3 km2]) creek watersheds.   
Redwood National Park, Jedediah Smith Redwoods State Park, Del Norte Coast 
Redwoods State Park, and Prairie Creek Redwoods State Park are cooperatively 
managed under a Memorandum of Understanding (MOU) between the NPS and CSP.  
The MOU includes lands within the congressionally authorized boundary of Redwood 
National Park, often collectively referred to as Redwood National and State Parks.  
Each agency maintains its management authority and operates their lands under their 
applicable laws and policies; however, joint state and federal management is intended 
to enhance protection of Park resources and improve public service using combined 
state and federal resources.  A General Management Plan/General Plan and 
Environmental Impact Statement/Environmental Impact Report (GMP/GP) were 
prepared by the Redwood National and State Parks to provide “a defined, coordinated 
direction for resource preservation and visitor use and a basic foundation for decision 
making and managing for the following 15 to 20 years” (RNSP, 1999).  The joint plan, 
approved in 2000, covers approximately 165 mi2 (427 km2) and focuses on park 
establishment, cooperative management of park resources, and the visitor experience. 
The GMP/GP was amended (GPA) in 2010 to include the MCW property.  According to 
the GPA, the primary intent for the MCW is:  

to provide a broad array of park and other public uses that are compatible with the 

primary goal that the Mill Creek property shall be restored to late seral forest 

characteristics and associated natural functions that maximize benefits to the 

salmonid species of the property’s streams and wildlife associated with late seral 

forest. (p. 2.3) 

The GPA calls for development of a Road and Trail Management Plan to address the 
opportunity for trail development in conjunction with road removal efforts. However, 
conceptual alignments for the Coast-to-Crest trail were included in the GPA to allow for 
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implementation prior to a Road and Trail Management Plan for the unit (DPR, 2010, p. 
3.33).  
The Del Norte County General Plan (2003) presents the Mill Creek Watershed as State 
Land but does not specifically address activities or management goals for the property. 
The Del Norte County General Plan supersedes the Coastal Element that was adopted 
in 1984 under the Local Coastal Program by including and integrating its policies into 
the 2003 document. Portions of the Coast-to-Crest trail project are near or within the 
coastal zone boundary. 
The Green Diamond Resource Company, which owns land adjacent and to the south of 
the MCW currently has in place two Habitat Conservation Plans (HCP).  The first one is 
for northern spotted owls. The company also has an Aquatic Multi-species HCP which 
primarily covers salmonids.   

 
DISCUSSION 

a) The project is situated completely within the boundaries of DNCRSP.  No 
established community exists within the boundaries of the Park.  Therefore, the 
proposed project would not physically divide an established community.  No 
impact. 

b) The project would not conflict with any land use project, policy, or regulation of 
any agency with jurisdiction over the project adopted for the purpose of avoiding 
or mitigating an environmental effect.  In general, this project has been designed 
to achieve an approved component in several planning documents (DPR 2002a, 

WOULD THE PROJECT 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Less Then 
Significant 

Impact 

No 
Impact 

a) Physically divide an established 
community?       

b) Conflict with the applicable land use 
plan, policy, or regulation of any 
agency with jurisdiction over the 
project (including, but not limited to, 
a general plan, specific plan, local 
coastal program, or zoning 
ordinance) adopted for the purpose 
of avoiding or mitigating an 
environmental effect? 

    

c) Conflict with any applicable habitat 
conservation plan or natural 
community conservation plan?   
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Appendix B p.xi; NPS 2011, p.8; Del Norte Local Transportation Commission, 
2015, p. 32) and is called for in the GPA for the Park (DPR, 2010, p. 3.33).  The 
area is zoned Parks/Open Space by Del Norte County.  The project is in 
accordance to the zoning.  No impact. 

c) The project would not conflict with any applicable habitat conservation plan or 
natural community conservation plan because no such plans have been adopted 
for DNCRSP.  HCPs and Multi-species HCPs on the adjacent Green Diamond 
Resource Company lands are not applicable to CSP lands.  Refer also to Section 
IV. Biological Resources, item f.  No impact. 
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XI. MINERAL RESOURCES 
ENVIRONMENTAL SETTING 
No significant mineral resources have been identified within the boundaries of the 
MCW.  Mineral resource extraction is not permitted within State Park property. 

 
DISCUSSION 
a) The project would not result in the loss of availability of a known mineral resource 

because no known mineral resources exist within the Park and resource extraction is 
not allowed in State Park units.  No impact. 

b) The project would not result in the loss of availability of a locally important mineral 
resource recovery site because none exists within the Park and resource extraction 
is not allowed in State Park units. This project does not conflict with the extractive 
resources policies in Del Norte County’s General Plan. No impact. 
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a) Result in the loss of availability of a 
known mineral resource that is or 
would be of value to the region and 
the residents of the state?   

    

b) Result in the loss of availability of a 
locally important mineral resource 
recovery site delineated on a local 
general plan, specific plan, or other 
land use plan? 
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XII. NOISE 
ENVIRONMENTAL SETTING 
The MCW is located in rugged forested terrain in northern California, surrounded by 
mountains and the Pacific Ocean. 
Ambient noise associated with the entire project area results from administrative use on 
park roads, park visitors such as hikers, mountain bikers, and horses, and occasional 
air traffic consisting of small private planes, Coast Guard helicopters, and CalFire 
firefighting aircraft. Ambient noise levels on the western edge of the project area are 
primarily affected by traffic on Highway 101. There are no airports or private airstrips 
within the vicinity of the project area. 
The Del Norte County General Plan regulates daytime ambient noise levels that 
exceeds 62 dBA measured at residential properties or 52 dBA measured at other 
sensitive land uses such as hospitals, schools, and libraries.  The closest residential 
property is approximately ¼ mile (0.4 km) from the western edge of the project area.  
The MCW contains special status wildlife species that can be adversely affected by 
excessive noise during their nesting and breeding seasons.  The USFWS (2006) has 
developed guidelines for eliminating noise impacts to threatened and endangered 
wildlife species in this area.  These guidelines include seasonal restrictions on the use 
of noise-generating equipment in potential habitat and/or during periods of nesting or 
the early phase of rearing of young.  These restrictions apply to any use of noise 
generating equipment throughout the region.  Measures have been incorporated to 
assure that the proposed action will not result in adverse effects associated with noise 
to these sensitive wildlife species (refer to Section IV. Biological Resources). 

WOULD THE PROJECT 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Less Then 
Significant 

Impact 

No 
Impact 

     
a) Generate or expose people to noise 

levels in excess of standards 
established in a local general plan 
or noise ordinance or in other 
applicable local, state, or federal 
standards?    

    

b) Generate or expose people to 
excessive groundbourne vibrations 
or groundbourne nose levels? 

    

c) Create a substantial permanent 
increase in ambient noise levels in 
the vicinity of the project (above 
levels without the project)?   
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DISCUSSION 
a) Construction activities would generally be limited to daylight hours, between 7 a.m. 

and 5 p.m., Monday through Friday. Project related noise levels at and near the 
planned project areas would fluctuate depending on the construction method being 
used. Construction methods involving heavy equipment such as road reengineering, 
road-to-trail, and road removal would create louder noise levels within the vicinity of 
the project area than construction methods involving hand tools such as new trail 
construction.  
There are no noise-sensitive human land uses in the vicinity of the project site that 
would be substantially affected by the proposed activities. The nearest residence to 
the western edge of the project area is ¼ mile (0.6 km) from a new trail construction 
site and 1.0 mile (1.6 km) from the nearest area where heavy equipment will be 
used. The majority of the project area is over a mile from the nearest sensitive land 
use and separated by thick forest vegetation, hillslopes, stream valleys, and 
ridgelines that would buffer noise with distance.  
The equipment and construction related noise may result in a disturbance to other 
park users. However most park visitation occurs on the weekend, when the parking 
lot is open to the public. The exposure to park visitors would be less than significant. 
Construction workers will be required to wear hearing protection when working within 
proximity to noise generating equipment and equipment will utilize noise control 
designs as described in SPR NOISE-1 and SPR NOISE-2. Implementation of these 
project requirements would reduce any impacts to project workers to less than 
significant.  

d) Create a substantial temporary or 
periodic increase in ambient noise 
levels in the vicinity of the project, in 
excess of noise levels existing 
without the project? 

    

e) Be located within an airport land 
use plan or, where such a plan has 
not been adopted within two miles 
of a public airport or public use 
airport?  If so, would the project 
expose people residing or working 
in the project area to excessive 
noise levels?  

    

f) Be in the vicinity of a private 
airstrip?  If so, would the project 
expose people residing or working 
in the project area to excessive 
noise levels?  
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SPR NOISE-1 
▫ Equipment engine shrouds will be closed during equipment 

operation. 
SPR NOISE-2 

▫ All diesel- and gasoline-powered construction equipment will be 
properly maintained and equipped with noise-reduction intake and 
exhaust mufflers and engine shrouds, in accordance with 
manufacturers’ recommendations. 

b) Project related activities would not involve the use of explosives, pile driving, or other 
intensive construction techniques that could generate significant ground vibration or 
groundbourne noise. Only a couple relatively small pieces of heavy equipment 
(dozer, excavator, grader, roller) will be operating at any one time.  The sizes of the 
machines used will not generate excessive ground vibrations. The nearest sensitive 
receptor in proximity to where these machines will be used is 1.0 mile (1.6 km) 
away. Less than significant. 

c) The trail would not result in a permanent increase in ambient noise levels. Project-
related noise would only occur during actual construction and be temporary in 
nature. Once construction is completed, all noise-generating equipment would be 
removed from the site. No impact. 

d) See Discussion XII (a) and (c) above.  Less than significant impact. 
e) The project is not within an airport land use plan and is not within two miles of an 

airport or private airstrip; therefore, the project would have no impact. 
f) The project is not within the vicinity of an airport or private airstrip; therefore, the 

project would have no impact. 
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XIII. POPULATION AND HOUSING 
ENVIRONMENTAL SETTING 
The entire project area is owned by State Parks. There is no housing within the MCW 
boundaries.  The General Plan Amendment allows for the creation of a lodge and 
campgrounds within the project area; however construction is not anticipated within the 
construction lifetime of this project.   
Construction and State Park staff generally live in nearby Crescent City.  Occasionally, 
CSP staff or contract workers may camp on-site during ongoing restoration projects in 
tents or travel trailers.  The trailers are required to be self-contained and are located on 
existing roads, landings, or other areas used by seasonal work crews. 

 
DISCUSSION 
a) The project would not induce substantial population growth because the project does 

not include new homes, businesses, extension of roads, or other infrastructure. The 
project includes the construction and designation of trail segments that are intended 
for temporary use. During construction of the project, no more than 25 employees 
would be working at any one time. No growth inducing impacts would occur as a 
result of the project. No impact. 

b) No housing exists within MCW. No replacement housing would be required; all 
workers already maintain housing in the region or provide their own temporary 
facilities. No impact would occur. 

WOULD THE PROJECT 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Less Then 
Significant 

Impact 

No 
Impact 

     
a) Induce substantial population 

growth in an area either directly (for 
example by proposing new homes 
and businesses) or indirectly (for 
example through extension of roads 
or other infrastructure)?   

    

b) Displace substantial numbers of 
existing housing necessitating the 
construction of replacement 
housing elsewhere? 

    

c) Displace substantial numbers of 
people necessitating the 
construction of replacement 
housing elsewhere?   
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c) The project would not displace any population. The project does not restrict access 
or private property use. No impact.  
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XIV. PUBLIC SERVICES 
ENVIRONMENTAL SETTING 
The project area is in a remote portion of Del Norte County.  Fire protection is provided 
by the California Department of Forestry and Fire Protection (CalFire) with the nearest 
fire station located in Crescent City approximately 4 miles (6 km) to the northwest.  The 
nearest CalFire air attack base is located in Kneeland to the south and is less than 70 
air miles from the MCW. Police protection is provided by RNSP Rangers.    
Supplemental emergency response services are provided by Del Norte County as 
needed. The nearest school (Crescent Joe Hamilton Elementary School) is located 
approximately 4 miles (6 km) away. The NCRD maintains a network of service roads for 
use by fire suppression crews, ranger patrol, resource management, and for access to a 
few power lines traversing the park. A limited number of the main logging roads within 
the MCW are open to the public on weekends for hiking, biking, and horseback riding 
(Appendix E, MCW Publicly Accessible Roads and Trails Map).  

 
DISCUSSION 
a) The project area is in a remote forest setting that is not adjacent to existing facilities. 

However, the project itself includes the expansion of recreational facilities through a 
lengthening of the trail system. The project may create a need for overnight parking 
related to multi-day trail use for those intending to hike from the Coastal Trail to the 

WOULD THE PROJECT 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Less Then 
Significant 

Impact 

No 
Impact 

a) Result in significant environmental 
impacts from construction 
associated with the provision of 
new or physically altered 
governmental facilities or the need 
for new or physically altered 
governmental facilities to maintain 
acceptable service ratios, response 
times, or other performance 
objectives for any of the public 
service:   

    

 Fire protection?     
 Police protection?      
 Schools?     
 Parks?     
 Other public facilities?      
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Pacific Crest Trail.  An informational kiosk may be required at existing parking lot 
trailheads to facilitate registration, use-permits, or related fee collections. 
Construction associated with the provision of an information kiosk and/or fee 
collection point would not have significant environmental impacts because they 
would be located in existing developed parking areas. 

Fire 
No additional demands on fire protection are expected because of this project.  After 
implementation of project, reengineered roads would enable more efficient vehicle 
response times to portions of the MCW. Temporary construction activities could 
result in a potential increase in the risk of ignition for a wildland fire. The proximity of 
CalFire stations and their air attack base, in combination with SPR HAZ-6 through 
SPR HAZ-8, would reduce this potential wildland fire risk to less than-significant 
impact on fire protection services. 

Police 
After implementation of project, improved roads would enable more efficient vehicle 
response times to portions of the MCW.  This project may increase the number of 
people using the trails at the MCW. There are currently 262 miles of trail within 
RNSP. This project would add approximately 5.8 miles (9.3 km), or a 2% increase, 
to the trail network. Demand on RNSP rangers would be similar to their current 
service ratios and performance objectives. Less than significant impact.  

Schools 
No schools exist within or adjacent to the project area.  No changes would occur that 
would affect existing schools or require additional schools or school personnel.  No 
impact. 

Parks 
This project will improve parks facilities by adding new trail segments and 
connecting regional trails. As discussed in a) above, the project may create a need 
for overnight parking and construction of an informational/fee collection kiosk. Less 
than significant impact.  

Other Public Facilities 
The project would not impact any other public facilities. No impact would occur.  
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XV. RECREATION 
ENVIRONMENTAL SETTING 
The Mill Creek Watershed was originally closed to the public from the time of transfer to 
State ownership due to safety concerns with the extensive road system, abandoned mill 
buildings, and a lack of facilities to accommodate visitors.  However, since 2007, 
portions of the MCW have been open to the public on weekends during daylight hours. 
Day use access via the Hamilton Road is open to public vehicles to an existing parking 
lot located west of the abandoned mill site.  From this day use area, selected roads are 
open to hiking, mountain biking, and equestrian use (Appendix E, MCW Publicly 
Accessible Roads and Trails Map).  Visitors are required to stay on roads designated as 
open to the public.  Several of these roads link to Redwood National Park and the 
Howland Hill portion of Jedediah Smith Redwoods State Park.  Sections of the 
proposed Coast-to-Crest trail route are part of this network of roads that are open to the 
public. There are currently no permanent restroom facilities or other visitor serving 
facilities within the MCW. Other portions of DNCRSP contain the Mill Creek 
campground and hiking trails. There are no recent surveys of visitor attendance at the 
MCW as separate from the Mill Creek campground. There is no internal road 
connecting the MCW with the Mill Creek campground of DNCRSP. Visitors must travel 
on Hwy 101 from one portion of the park to the other. The GPA recommends 
developing a single point of entry and exit by improving Hamilton road and developing a 
new access road to the existing Mill Creek campground. Other plans for the MCW 
include backcountry trails and trailheads, diverse campground opportunities (i.e. drive-
in, walk-in, equestrian ride-in, and cabins), an improved one-way looped road system, 
and interpretive, educational, and administrative facilities at the former mill site (DPR, 
2010).    

WOULD THE PROJECT 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Less Then 
Significant 

Impact 

No 
Impact 

a) Increase the use of existing 
neighborhood and regional parks or 
other recreational facilities such that 
substantial physical deterioration of 
the facility would occur or be 
accelerated?   

    

b) Include recreational facilities or 
require the construction or 
expansion of recreational facilities 
that might have an adverse physical 
effect on the environment?  
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DISCUSSION 
a) Within the MCW, the project would designate approximately 11.7 miles (18.8 km) of 

existing roads, and three new trail alignments as Coast-to-Crest segments. The 
project would also remove approximately 0.3 miles (0.5 km) of non-system roads. 
Approximately 5.9 miles (9.5 km) of the proposed Coast-to-Crest route is currently 
open to the public for trail use. Therefore, the length of new trails available would 
increase by 5.8 miles (9.3 km) because of this project. Temporary closure of system 
trails may be required during construction; however signs will be posted to notify 
park users when trails are expected to reopen (SPR GEN-2). Several local agencies 
including RNSP, Del Norte County, and the Elk Valley Rancheria support and plan to 
connect existing trails to form linkages throughout the region and between parks to 
encourage and increase recreation in the region (DPR, 2010, p. 3.33; NPS 2011, 
p.8; Del Norte Local Transportation Commission, 2015, p. 32, Caltrans, 2011, p.4). 
The trail is designed to be sustainable such that physical deterioration of the facility 
would not occur with its intended use. A sustainable trail is designed and 
constructed to withstand the impact of the intended user and the natural elements 
while receiving only routine cyclic maintenance. The impact would be less than 
significant. 

SPR GEN-2 
▫ The project manager will post information signs near project areas 

with restricted access or closures lasting longer than 3 months. The 
signs will include the following information: 

• Explanation for and description of the project; and 
• Anticipated completion date. 

b) The proposed project is a planned expansion of recreational facilities that has the 
potential to have an adverse physical effect on the environment. However, the 
project was intentionally designed to make use of existing features and have the 
least effect on the physical environment as possible.  DPR’s implementation of 
Standard Project Requirements, Project Specific Requirements, and Mitigation 
Measures included herein will reduce any possible adverse effects to a less-than-
significant level.  
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XVI. TRANSPORTATION/TRAFFIC 
ENVIRONMENTAL SETTING 
The MCW currently contains over 265 miles (426 km) of roads and associated skid trails 
that were built to facilitate timber extraction by the previous owner.  The majority of 
these roads are not drivable due to dirt berms, fill removed from water crossings, and 
vegetation growing over the roads.  A network of backcountry roads remains open to 
authorized vehicles for administrative purposes, restoration work, and monitoring.  The 
majority of the park is closed to public vehicles; however there is a paved entrance 
road, approximately 2.5 miles (4 km) in length with a 2 acre (8,100 m2) parking area at 
its terminus. The entrance road is open to the public during weekend daylight hours 
only, and is the main access point for recreational activities (day use hiking, mountain 
biking, and horse riding) on authorized roads (Appendix E, MCW Publicly Accessible 
Roads and Trails Map). 

WOULD THE PROJECT 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Less Then 
Significant 

Impact 

No 
Impact 

a) Cause a substantial increase in 
traffic in relation to existing traffic 
and the capacity of the street 
system (i.e. a substantial increase 
in either the number of vehicle trips, 
the volume to capacity ratio on 
roads, or congestion at 
intersections)?    

    

b) Exceed, individually or 
cumulatively, the level of service 
standards established by the county 
congestion management agency for 
designated roads or highways? 

    

c) Cause a change in air traffic 
patterns including either an 
increase in traffic levels or a change 
in location that results in substantial 
safety risks?   

    

d) Contain a design feature (e.g. sharp 
curves or a dangerous intersection) 
or incompatible uses (e.g. farm 
equipment) that would substantially 
increase hazards? 

    

e) Result in inadequate emergency 
access?      
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DISCUSSION 
a) The project would not increase the traffic on any public street system.  There are no 

intersections near the project area.  There are two access points to work areas 
located off Hamilton road, however project construction would not overlap with public 
access on weekends. CSP would secure a valid encroachment permit from Caltrans 
for new trail construction work occurring during Phase 5 near the intersection of 
Hamilton road and U.S. Highway 101. The encroachment permit will ensure that 
temporary construction in the State Highway right-of-way is conducted safely and 
with minimum inconvenience to the traveling public. No more than twelve pickup 
trucks would be used to travel to and from work sites on a daily basis (PSR AIR-6).  
Less than significant impact. 

b) The project would not cause traffic levels to exceed, individually or cumulatively, the 
level of service standards for designated roads or highways.  No more than twelve 
pickup trucks would be used to travel to and from the project site.  Trucks delivering 
supplies or materials for construction would be temporary.  The number of vehicles 
and frequency of travel related to this project is insignificant.  No impact. 

c) The project sites are not located within an airport land use area, within two miles of a 
public airport, or near a private airstrip, and do not serve as a normal reporting point 
for air traffic in the area.  Nothing in the proposed project would in any way affect or 
change existing air traffic patterns; therefore, no impact would occur. 

d) The project does not contain a design feature or incompatible use that would 
substantially increase traffic hazards.  The trails proposed herein are designed to 
standards that are compatible with their intended user groups. Roads proposed for 
reengineering and vegetation management will improve sight distances over existing 
conditions. No impact 

e) The project would not result in inadequate emergency access because the project 
would not impact any roads/trails that are currently open to public vehicle use.  The 
area served by the roads proposed for reengineering will remain in a drivable 
condition except during short periods (approximately 2-3 weeks) when culverts are 
being replaced, and equipment will be on site to replace roads in an emergency.  In 
addition, the backcountry of the MCW is served by other routes such as Childs Hill 
Road, Rock Creek Road, West Branch Road, and Bummer Lake Road.  After the 
reengineering and vegetation management is completed, normal emergency access 
to portions of the Park will be improved.  Less than significant impact.  

f) The project is expected to increase trail traffic through the MCW and could increase 
the need for vehicle parking as a result. However, the project would not result in 

f) Result in inadequate parking 
capacity?      

g) Conflict with adopted policies, 
plans, or programs supporting 
alternative transportation (e.g. bus 
turnouts, bicycle racks)?  
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inadequate parking because there is an existing 2-acre (8,100-m2) parking area at 
the end of the entrance road to the MCW which can accommodate up to 150 
vehicles including horse trailers and recreational vehicles. In addition, there are two 
trail access points outside the MCW to accommodate parking. The first is an existing 
0.3 acre (1,214 m2) parking area where the trail will connect to the Pacific Coast on 
Enderts Beach road, which is on NPS property. The second access point outside of 
the MCW is at the Mill Creek Horse Trail parking area off Howland Hill Road in 
Jedediah Smith Redwoods State Park. The later parking area accommodates horse 
trailers and will be an additional access point for equestrians. During construction of 
this project, construction workers will park service vehicles close to the work site and 
will not take over any existing public parking areas. Less than significant impact. 

g) The proposed project would not conflict with any alternative transportation policies, 
plans, or programs. The project is consistent with Del Norte Local Transportation 
Commission’s Draft Active Transportation Plan (2015). No impact would occur. 
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XVII. UTILITIES AND SERVICE SYSTEMS 
ENVIRONMENTAL SETTING 
The project area does not contain any utilities or service systems.  The area is second 
growth forest in a remote wildland setting.  There are no trashcans or trash pickup 
services in the project area.  There is no project related debris generated from project 
activities that will require removal.   

WOULD THE PROJECT 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Less Then 
Significant 

Impact 

No 
Impact 

a) Exceed wastewater treatment 
restriction or standards of the 
applicable Regional Water Quality 
Control Board?   

    

b) Require or result in the construction 
of new water or wastewater 
treatment facilities or expansion of 
existing facilities? 

 Yes  No   

c) Require or result in the construction 
of new storm water drainage 
facilities or expansion of existing 
facilities?   

 Yes  No   

d) Would the construction of these 
facilities cause significant 
environmental effects? 

    

e) Have sufficient water supplies 
available to serve the project from 
existing entitlements and resources 
or are new or expanded 
entitlements needed?  

    

f) Result in a determination by the 
wastewater treatment provider that 
serves or may serve the project, 
that it has adequate capacity to 
service the project’s anticipated 
demand in addition to the provider’s 
existing commitments?  

    

g) Be served by a landfill with 
sufficient permitted capacity to 
accommodate the project’s solid 
waste disposal needs?  
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DISCUSSION 
a) No wastewater will be produced by this project. No impact. 
b) The project would not require or result in the construction of new water or 

wastewater treatment facilities or expansion of existing facilities because this project 
does not require treated water nor will any wastewater be produced by this project. 

c) The project would not require or result in the construction of new storm water 
drainage facilities or expansion of existing facilities because no storm water facilities 
are needed.  Due to SPR HYDRO-2 through SPR HYDRO-3, SPR HYDRO-15 
through SPR HYDRO-18, and SPR HYDRO-23, the trail segments are designed to 
allow for sheet flow off the tread surfaces and will be hydrologically disconnected 
from drainages. 

d) As stated in b and c above, the project would not require or result in the construction 
of new facilities therefore there would be no impact. 

e) No outside source of water is required during construction.  If water is needed for 
proper soil compaction during construction activities, drafting will be conducted as 
described in the US National Marine Fisheries Service Water Drafting Specifications 
(Appendix H).  No potable water is presently provided within the MCW and this 
project does not propose to provide any water services. Construction workers and 
trail users would bring their own drinking water as needed. No impact. 

f) No impact; no wastewater will be generated by this project 
g) No impact; no solid waste would be generated by this project.  Waste from 

construction workers would be hauled off site and disposed of in a facility designed 
for waste.  

h) No impact; no solid waste would be generated. 
 
  

h) Comply with federal, state, and 
local statutes and regulations as 
they relate to solid waste?  
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CHAPTER 4 – MANDATORY FINDINGS OF SIGNIFICANCE 

 
DISCUSSION 
a) The proposed project was evaluated for potential significant adverse impacts to the 

natural environment.  It has been determined that the proposed project has the 
potential to temporarily degrade the quality of the environment and adversely affect 
special-status plant and animal species.  The project also has the potential to 
temporarily increase erosion; and reduce the number of special status plants.  

WOULD THE PROJECT 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Less Then 
Significant 

Impact 

No 
Impact 

a) Does the project have the potential 
to degrade the quality of the 
environment, substantially reduce 
the habitat of a fish or wildlife 
species, cause a fish or wildlife 
population to drop below self-
sustaining levels, threaten to 
eliminate a plant or animal 
community, reduce the number or 
restrict the range of a rare or 
endangered plant or animal?   

    

b) Have the potential to eliminate 
important examples of the major 
periods of California history or 
prehistory? 

    

c) Have impacts that are individually 
limited, but cumulatively 
considerable?  (“Cumulatively 
considerable” means the 
incremental effects of a project are 
considerable when viewed in 
connection with the effects of past 
projects, other current projects, and 
probable future projects.)  

    

d) Have environmental effects that 
would cause substantial adverse 
effects on humans, either directly or 
indirectly?   
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However, full implementation of all Standard Project Requirements, Project Specific 
Requirements, and Mitigation Measures incorporated into this project will avoid or 
reduce these potential impacts to a less than significant level. 

b) The proposed project has been evaluated for potential significant impacts to cultural 
resources.  It has been determined that, with implementation of all Standard Project 
Requirements and Mitigation Measures, no examples of major periods of California 
history or prehistory will be significantly impacted by the project. 

c) The MCW is a former industrial timber production property, which includes an 
extensive network of logging roads and skid trails accompanied by mostly young 
forests that were planted after timber harvesting.  For the last decade and a half, the 
Park has been in a transition phase between past ownership and DPR’s currents 
efforts to restore its habitat and the associated wildlife that depend on the late seral 
forest environment while planning for opportunities to create high quality recreation.  
To that end, resource protection activities have been ongoing since 2004 including 
road removal, culvert crossing upgrades, instream habitat restoration, and forest 
restoration.  Resource managers have carefully planned restoration efforts to target 
areas that will reduce further environmental degradation and set the trajectory 
toward recovery and habitat resiliency. Future projects to provide recreational 
opportunities for the public must be compatible with the primary goal that the Mill 
Creek property be restored to late seral forest characteristics. While there will be 
temporary impacts through implementation of this trail project, the long-term 
objective is to provide a low impact recreational opportunity that incorporates 
rehabilitation of portions of the road network.  As such, it is intended that 
management of the MCW by DPR will reduce past environmental impacts and 
provide a place of respite. With incorporation of the Standard Project Requirements, 
Project Specific Requirements, and Mitigation Measures referenced herein, 
cumulatively considerable impacts would be less than significant.  

d) As indicated in the impact analyses section discussions in Chapter 3, the proposed 
project will have no environmental effects that will cause substantial adverse effects 
on humans, either directly or indirectly with incorporation of Standard Project 
Requirements, Project Specific Requirements, and Mitigation Measures where 
noted.   
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CHAPTER 5 – SUMMARY OF MITIGATION MEASURES 

The following mitigation measures would be implemented by CSP as part of the 
Redwood Coast-to-Crest Trail Project in DNCRSP. 

AESTHETICS 
• No mitigation measures required 

AGRICULTURAL RESOURCES 
• No mitigation measures required 

AIR QUALITY 
• MITIGATION MEASURE AIR-1 – NATURALLY OCCURRING ASBESTOS DUST 

1. Prior to any ground disturbance, grading, or excavating activities in the project 
area known to be located in serpentinitic soils, the ground will be sufficiently 
wetted to prevent fugitive dust emissions. Sufficient ground wetting may be 
accomplished either by transporting water to the project area or by conducting 
construction activities during the wet season when soil moisture conditions 
are adequate. Exposed areas will not be overwatered such that watering 
results in runoff. No work will be conducted in streams outside of the dry 
season. 

2. Storage piles consisting of serpentinitic soils must be kept adequately wetted 
or covered when material is not being added to or removed from the pile. 

3. Equipment that has completed work in serpentinitic soils must be washed 
down prior to leaving the park and moving onto a paved public road. 

• MITIGATION MEASURE AIR-2 – NATURALLY OCCURRING ASBESTOS TRAIL TREAD 
1. The finished trail tread surface through serpentinitic soil areas will be capped 

with compacted asbestos-free aggregate to a minimum depth of 3 inches. 

BIOLOGICAL RESOURCES 
• MITIGATION MEASURE BIOLOGICAL 1 – SPECIAL STATUS PLANTS 

1. New special status plant surveys of any portions of the project, which have 
not been completed by the end of 2017, will be required before operations 
can occur in those areas.  Furthermore, no operations will be permitted in any 
area where a botanical survey has not been completed within a 5-year period.  
All surveys will be conducted in conformance with the California Department 
of Fish & Wildlife Guidelines for Assessing the Effects of Proposed Projects 
on Rare, Threatened, and Endangered Plants and Natural Communities 
(https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=18959&inline=1).   

2. The additional culvert upgrade located 1.88 miles [3.02 km] down Teran Road 
will have a special status plant survey completed prior to operations at that 
location. PSR BIO-1 and Mitigation Measure Biological 1 -  Special Status 
Plants will apply to any individual or populations identified at that location. 

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=18959&inline=1
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• MITIGATION MEASURE BIOLOGICAL 2 – NORTHERN SPOTTED OWL 
Consultation with the USFWS and CDFW shall consist of the following:  

1. Surveys for the NSO shall be conducted in conformance with accepted 
USFWS approved NSO survey protocols.   

2. A map showing the location(s) of known (if any) NSO activity centers within 
the project area or affected by the project during the past 2 or more years 
shall be provided.   

3. An activity center is defined as a site(s) identified through surveys conducted 
to protocol resulting in either the presence of nesting, pair status, or resident 
single status as defined in the northern spotted owl protocol (USFWS, 2011).  

4. Noise and disturbance buffers shall be established around any NSO activity 
centers as specified in the USFWS Estimating the Effects of Auditory and 
Visual Disturbance (USFWS, 2006). The final determination of an activity 
center is at the discretion of the Service and CDFW.   

• MITIGATION MEASURE BIOLOGICAL 3 – RAPTORS 
Prior to the start of project-related work, a CSP inspector shall be instructed in the 
identification of raptor nests (both occupied and unoccupied) and raptor breeding 
behavior by the District’s Senior Environmental Scientist or their designee.  During 
operations, the inspector shall be responsible for assuring that no raptor nests are 
impacted by the proposed treatments by implementing the following measures: 
1. If an unoccupied raptor nest is detected (during the critical nesting period of 

January 15 through August 31), the nest tree and surrounding screen trees will 
not be disturbed and the location shall immediately be reported to the Senior 
Environmental Scientist. 

2. If an occupied raptor nest is detected in the project area, the CSP inspector will 
cease operations within ¼ mile (400 m) of the raptor nest and immediately notify 
the Senior Environmental Scientist.  The Senior Environmental Scientist or their 
designee will then determine the species of raptor and the following measures. 

3. All trees with nests and appropriate screening trees will be retained. 

Species Name1 Critical Nesting 
Period 

Temporal2 
(Disturbance) 
Buffer 

Spatial3 (Habitat) 
Buffer 

ACCIPITRIDAE    

Cooper’s Hawk March 1 – August 
31 

400 m (0.25 mile) 30 m (100 ft.) 

Sharp-shinned Hawk March 1 – August 
31 

400 m (0.25 mile) 30 m (100 ft.) 

Osprey February 15 – 
August 31 

400 m (0.25 mile) 30 m (100 ft.) 

Red-tailed Hawk  400 m (0.25 mile) 15 m (50 ft.) 
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Species Name1 Critical Nesting 
Period 

Temporal2 
(Disturbance) 
Buffer 

Spatial3 (Habitat) 
Buffer 

Red-shouldered Hawk February 1 – 
August 31 

400 m (0.25 mile) 15 m (50 ft.) 

    
STRIGIFORMES    
Great Horned Owl February 1 – 

August 31 
400 m (0.25 mile) 30 m (100 ft.) 

Cavity nesting owls February 1 – 
August 31 

400 m (0.25 mile) 30 m (100 ft.) 

1 Mitigation measures for the northern spotted owl are covered above.  Other species of raptors 
such as the golden eagle, northern harrier, bald eagle, or long-eared owl are not expected to 
nest within the project area due to lack of habitat and are therefore not addressed. 
2 Temporal buffers are temporary buffers established around nest sites that restrict operations 
during the species critical nesting period. 
3 Spatial buffers are permanent habitat retention buffers established around a species nest site.  
Until the nest site is determined to be no longer active (normally after 3 years of no use) habitat 
modification is not allowed within the buffer.  

 
• MITIGATION MEASURE BIOLOGICAL 4 – MARBLED MURRELET 

1. Spatial and temporal restrictions may be altered according to construction 
method and location after consultation with USFWS and CDFW to ensure 
noise and disturbance buffers shall be established around all potential 
marbled murrelet habitat as specified in the USFWS Estimating the Effects of 
Auditory and Visual Disturbance (2006).   

• MITIGATION MEASURE BIOLOGICAL 5 – BREEDING MIGRATORY & PASSERINE BIRDS 
1. Vegetation removal will not occur during the breeding bird season, March 1 

through August 31, unless a breeding bird survey is conducted by a DPR 
approved Biologist and it can be determined that the action will not result in 
the loss or disturbance of a nest. If nests are detected, then a minimum 20-
foot (6-meter) buffer will be placed around the nest site until after the chicks 
have fledged as determined by the DPR approved Biologist or until after the 
end of the breeding bird season. 

CULTURAL RESOURCES 
• No mitigation measures required 

GEOLOGY AND SOILS 
• No mitigation measures required 

GREENHOUSE GAS EMISSIONS 
• No mitigation measures required 
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HAZARDS AND HAZARDOUS MATERIALS 
• No mitigation measures required 

HYDROLOGY AND WATER QUALITY 
MITIGATION MEASURE HYDROLOGY AND WATER QUALITY 1 -  Temporary Stream 
Diversion 

1. If a stream has running water during excavation, it will be diverted away from 
excavation areas to reduce turbidity and be returned to the channel 
immediately downstream.  A small depression will be excavated upstream to 
collect surface flow. Stream flow will be piped around the work site using 
gravity or a trash pump.  Instream filters constructed of nonwoven geotextile 
fabric will be installed where diversion is not possible due to insufficient flow. 
The project inspector will carefully monitor any temporary diversion pipes, 
and/or instream filters to prevent failures. 

LAND USE AND PLANNING 
• No mitigation measures required 

MINERAL RESOURCES 
• No mitigation measures required 

NOISE 
• No mitigation measures required 

POPULATION AND HOUSING 
• No mitigation measures required 

PUBLIC SERVICES 
• No mitigation measures required 

RECREATION 
• No mitigation measures required 

TRANSPORTATION/TRAFFIC 
• No mitigation measures required 

UTILITIES AND SERVICE SYSTEMS 
• No mitigation measures required 
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CHAPTER 8 – GLOSSARY 

 
Abutment - Foundation at either extreme end of bridge that supports the mud sill and 
stringers. 
Alignment - the area affected by a road or trail including the fill slopes, road bench, and 
cut bank.  Also a linear representation of features on a map such as a stream channel. 
Back Slope - The bank along the uphill side of trail, usually sloped back a varying 
degree, depending on bank composition and slope stability. 
Berm - The ridge of material formed on the outer edge of the trail which projects higher 
than the center of the trail tread. 
Borrow - Soil, gravel or rock materials taken from approved locations away from the 
trail. 
Bridge - A structure, including supports, erected over a depression or stream and 
having a deck for carrying traffic.  May have railings. 
Brushing - Removal of living and dead vegetation from trail 
Check Dams - Log, rock or wood barriers placed in deeply eroded trails or erosional 
channels to slow flow of water to allow accumulation of fine fill material behind it. 
Clearing Limits - The outer edges or a clearing area as specified by trail class, shown 
on drawings or explained in class definition. 
Clearing -  Removal of windfall trees, uproots, leaning trees, loose limbs, wood chunks, 
etc. from trail. 
Climbing Turn -  A turn which is constructed on a slope of 30 per cent or less when 
measured between the exterior boundaries of the turn and changes the direction of the 
trail 120 - 180 degrees. 
Compacted -  The degree of consolidation that is obtained by tamping with hand tools 
or by stomping mineral soil and small aggregate in successive layers not more than 6 
inches in depth. 
Curvilinear - Road or trail alignments following the contours of the land and crossing 
those contours at low angles.  The curvilinear layout keeps the alignment perpendicular 
to the overland sheet flow or runoff. 
Cutbench -  The portion of a roadway that has been cut into bedrock or native soil.  
Compare with embankment. 
Ditch Memory -  Subsurface water flow along a former drainage ditch after road 
removal is completed.  This often occurs when ditches have not been ripped. Also see 
memory. 
Diversion Potential - The potential for water to divert down a roadway if a stream 
crossing becomes plugged. Stream crossings with diversion potential have a high 
likelihood of contributing massive volumes of sediment to streams if the diversion 
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causes gullies or landslides. Diversion potential is reduced by construction of a fail safe 
crossing (critical dip with rock armor) or by complete stream crossing removal. 
Drain Lens - Buried angular rock wrapped in filter fabric used to drain subsurface water 
from springs or seeps. 
Drainage Dip -  A reverse in the grade of the trail bed accompanied by outslope which 
will divert water off the trail bed. 
Duff -  A layer of decaying organic plant material deposited on the surface of the ground 
principally comprised of leaves, needles, woody debris and humus. 
Embankment -  Fill excavated from the cutbench and used to construct the outboard 
road bench.  This is often referred to as the fill slope or outboard fill material. 
Endhauling -  The transportation of excavated material to a stable storage location 
using a dump truck. 
Energy Dissipater -  Material such as rock riprap or a structure made of logs, metal 
pipe, or poured concrete that is used to reduce the energy of flowing water below 
culvert outlets or dips. 
Entrenched Trail -  A cupping, rutting or trenching in the trail tread surface resulting 
from trampling, standing water, uncontrolled surface runoff or a combination of these 
factors. 
Erosion Control -   Activities that prevent soil from being detached and moved down 
slope including, but not limited to, road removal, revegetation, mulching with brush, out 
sloping, and compaction of unstable fill. 
Erosion Prevention -  Cost effective techniques used to prevent erosion before it 
happens. 
Fall Line -  An imaginary line on a sloped surface that follows the steepest angle.  You 
can think of the fall-line as the line that would be made by a ball rolling down the slope. 
Fill -  Material used to construct roads and related structures.  Fill can include soil, rock, 
and large organic debris. 
Fill-Slope -  Area of excavated material cast on the down slope side of trail cut (also 
called embankment). 
Ford -  A water level stream crossing constructed to provide a level surface for safe 
traffic passage. 
Full Bench -  Where the total width of the trail bed is excavated into slope and the trail 
bed width is not made of compacted fill slope. 
Full Recontouring -  The treatment of a road that completely eliminates (obliterates) 
the road from the landscape.  Full recontouring is accomplished by recovering all 
available fill and burying the cutbank until the surrounding terrain is fully matched.  This 
type of treatment is also referred to as road removal or road obliteration.  See 
obliteration. 
Geomorphologist -  A person who studies geomorphology. 
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Geomorphology -  The study of the earth’s surface and the processes that shape it. 
Geomorphology is closely related to geology. 
Grade -  The natural, proposed, or planned ground surface. Usually grade is set to 
match the surrounding topography. 
Gradient -  The measurement of the angle along the length of a road or a stream.  This 
term is often confused with grade (see grade). 
Gully -  A steeply sided channel caused by concentrated surface runoff erosion. Gullies 
can usually be identified by their location away from natural stream valleys.  Gullies are 
at least 1 square foot in cross-sectional area. Compare with rill. 
Hazardous Tree -  An unstable tree 5 inches or greater in diameter at breast height 
which is likely to fall across the trail. 
Humboldt Crossing - A stream crossing constructed with logs set parallel to the 
stream channel and covered with fill. 
Hydrology -  The science dealing with the properties, distribution, and circulation of 
water on the surface of the land, in the soil and underlying rock, and in the atmosphere.  
This term is often confused with hydrogeology, which is the science of groundwater. 
Inboard -  Refers to the upslope side of a road, trail or other feature. 
Inslope -  Where the trail bed is sloped downward toward the backslope of the trail. 
Large Woody Debris (LWD) -  Also known as large organic debris (LOD), refers to logs 
and stumps found in stream channels, road fills, etc., having a diameter greater than 12 
inches and a length greater than 6 feet. 
Mass Wasting -  A general term that includes many types of massive earth 
movements.  These include rock slides, debris slides, debris flows, and earthflows, etc.  
Meander -  A series of gentle curves in a stream, road, or trail. 
Memory -  A subsurface zone where water will preferentially flow due the presence of a 
gully or inboard ditch buried in recontoured fill.  Also see ditch memory. 
Mineral Soil -  Soil or aggregate that is free from organic substance and contains no 
particles larger than 2 inches in greatest dimension. 
Mud Sill -  Foundation on which a bridge is built. 
Obliteration -  To completely remove the road feature from the landscape.  This is 
accomplished by full recontouring.  See full recontouring. 
Operator -  The person operating heavy equipment or other machines. 
Outboard -  Refers to the downslope side of a road, trail or other feature. 
Outslope -  The trail bed is sloped downward toward the embankment or daylight side 
of the trail. 
Outsloping -  The treatment of a road to eliminate diversion potential along the roadbed 
during road reengineering.  Outsloping includes excavation of some of the road fill along 
the outboard edge of the road and placing it against the cutbank to eliminate the inboard 
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ditch and provide drainage toward the outside of the road.  Outsloped roads are 
commonly graded and covered with compacted road base to harden the surface. 
Parallel Ditching -  A lateral drainage ditch constructed adjacent to the trail tread to 
catch surface water sheeting from the tread surface and divert it away from the trail.  
Generally this drainage system is utilized in low flat areas or areas where multiple 
entrenched trails have developed. 
Partial Recontouring -  Similar to outsloping, this term is reserved for roads that are to 
be removed or decommissioned.  The partial recontour often has a steeper cross slope 
on the former roadbed to ensure proper drainage.  Partially recontoured roads are not 
matched at the top of the cutbank like fully recontoured roads. 
Permeability -  A measure of the rate at which water can pass through soil. 
Puncheon -  A log or timber structure built to cross a swamp.  Usually consists of sills, 
stringers and a log deck. 
Retaining Wall or Crib -  Log or rock construction to support trail tread or retain back 
slope. 
Rill -  A small erosional feature similar to a gully in morphology but less than 1 square 
foot in cross-sectional area. Rills often form on soft bare soil or road surfaces.  Compare 
with gully. 
Ripping -  Decompaction of the soil by means of rippers mounted on the rear of a 
dozer.  
Roadbed -  The surface of the road where driving takes place. 
Road Cross Drain - A drainage structure which utilizes a culvert to direct water from an 
inside ditch to an area beyond the outer edge of the road fill. 
Road Removal – See Full Recontouring 
Roadway -   The corridor including the cutbank, the inboard ditch, the roadbed, and the 
embankment. 
Rolling Dip – A shallow dip designed to convey water off of the road surface while 
allowing vehicles to pass at reduced speed. Rolling dips should be located where stable 
landscape features exist that can carry runoff without causing erosion. 
Runoff -  Rainwater flowing on the surface of the ground. Runoff can be generated by 
rain falling on saturated ground or from heavy rain that cannot soak in fast enough. 
Safety Railings -  Safety railings are horizontal or diagonal structural members which 
are attached to vertical posts for the purpose of delineating trails, protecting vegetation, 
providing safety barriers for hikers at overlook areas and assisting hikers in negotiating 
trail structures such as bridges and steps. 
Sediment -  Silt, sand, clay, and gravel that is moved by water and deposited at some 
location. 
Sediment Control -  Activities that filter dirt out of water, including silt fence and 
sediment retention basins. 
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Sideslope -  The natural slope of the ground measured at right angle to the center line 
of the trail. 
Slope Angle -  The angle of the hill slope measured in percent along the fall line. 
Soil -  The uppermost layer of decayed organic matter, clay, silt, sand, and weathered 
rock. 
Specifications -  Standards to which trails and trail structures are built and maintained 
according to class. 
Spoils -  Soil and organic material that is excavated from stream crossings or road 
embankments that is used for recontouring or can be end-hauled to a stable storage 
location. 
Stream Crossing -  A constructed road section across a natural stream. There are 
many types of crossings such as bridges, culverts, Humboldt (see definition), and fill 
crossings. 
Stringer -  Log or timber that rests on mud sill and spans water course, muddy area, 
etc.  Supports tread surface. 
Surfacing -  Rock aggregate or paving that is placed on the road surface to reduce 
erosion and weather-proof a road for winter use. 
Switchback -  A turn which is constructed on a slope of more than 30 per cent when 
measured between the exterior boundaries of the trail 120 to 180 degrees.  The landing 
is the turning portion of the switchback.  The approaches are the 20 foot trail sections 
upgrade and downgrade from the landing. 
Through-Cut -  A portion of a road that has cutbanks on both sides with drainage 
flowing down the road or inside ditch. 
Topography -  The natural shape of the land’s surface.TRAIL BED:  The portion of 
trailway between hinge point of the back slope and the hinge point of the fill slope or 
daylight. 
Topsoil - The uppermost layer of decayed organic matter, seeds, soil, and 
microorganisms. 
Trail Hardening -  The manual, mechanical or chemical compaction/firming up of the 
trail tread surface resulting in a hard and flat surface that sheets water effectively and 
resists the indentations that are created by trampling. 
Trail Log -  An inventory of physical features along or adjacent to a trail.  An item by 
item footage record of trail features and facilities or improvements on a specific trail. 
Trailway -  That portion of the trail within the limits of excavation and embankment. 
Travel Way or Corridor -  Includes tread surface and clearing limits. 
Turnpike -  Tread made stable by raising trail bed above wet, boggy areas by placing 
mineral soil between parallel side logs.  Usually includes ditches alongside the trail. 
Water Bar -  A device used for turning water off the trail, usually made of logs or stones. 
Water Course -  Any natural or constructed channel where water will collect and flow. 
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Wing Wall -  A structural component of a retaining wall which is interlocked with the 
facer or front of the wall.  The wing generally intersects with the facer at a 45 degree 
angle but may be at an angle between 1 and 90 degrees.  This component is anchored 
by tie logs and assists the facer in retaining the fill material. 
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Figure 13. Marbled Murrelet Habitat Map
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ROAD REENGINEERING 

ROAD OUTSLOPING  
Road outsloping is the process of building a road surface with uniform sheet drainage to 
the downhill side of a road to reduce the collection of surface water. Outsloping roads 
usually requires eliminating the inboard ditch and related culverts and removing the 
outside berm.   

• The degree of outslope is based on the linear road grade and drainage 
requirement of each road segment.  Gravel surfaced roads utilizing a fractured 
shale rock can sustain a cross slope of 8%-10%.  If the linear road grade 
exceeds maximum allowable outslope grade, rolling dips shall be included in the 
design.  

• The road outslope is cut using a combination of a bulldozer and excavator and/or 
backhoe. 

• An excavator or dozer shall first remove all organics from construction corridor. 
The width of brush line will vary with sideslope, anticipated brush re-growth, and 
standards outlined in the Vegetation Management Guidelines. Trees, stumps, 
roots, brush, and rocks (6 inches and larger) removed during excavation shall be 
placed on the excavated slope below the road or at designated locations off the 
roadway.  No organic material will be incorporated into the embankment, inboard 
fill, or the road surface.  

• The dozer shall scarify the inboard ditch with rippers to a minimum depth of 12 
inches prior to filling to eliminate water from seeping through the soil and flowing 
along the previous ditch bottom.   

• The dozer then removes the outboard berm of the road (if present) and cuts 
down the outboard side of the road to reduce its elevation.  The cut material is 
pushed to the inboard side of the road to increase its elevation and fill the 
inboard ditch.  The dozer will leave the outer edge of the berm to prevent soil 
from spilling down the fill slope.  An excavator or backhoe is then used to retrieve 
the remaining berm material and place it on the inboard side of the road.  In 
some locations, the dozer may push downslope and sidecast fill material if the 
desired outslope has been achieved locally and no fill is required for outsloping 
adjacent areas.  Sidecast shall not occur adjacent to streams, swales, or on 
steep slopes. 

• Where springs or seeps exist along the cutslope, outsloping may occur in 
conjunction with an inboard ditch.  The ditch should be the minimum length 
needed to capture cutslope seepage, and this flow shall be conveyed across the 
road using a drain swale or cross drain culvert at the nearest appropriate 
location. Where the inboard ditch is not being filled because of seeps or springs, 



Redwood Coast-to-Crest Trail Project IS/MND Appendix B B 5 

the excavator can load embankment fill into a dump truck for transportation to a 
stable storage location, or the dozer may push it to an nearby section of road that 
may require the fill to achieve the desired outslope.  

• Where there is insufficient material on the outboard edge of the road to fill the 
inboard ditch or elevate the inboard side of the road to achieve an adequate 
outslope, soil or rock may imported from nearby work sites, such as drain swales, 
areas with seep or springs, rolling dip excavations, or from local quarries.  This 
material is spread along the inboard edge of the road by dump trucks and is 
graded out by the dozer. 

• The dozer shapes the fill material and compacts it with its tracks in maximum six-
inch lifts providing the initial outsloped road surface.  Soil conditions must be 
moist during these operations to achieve proper shaping and compaction.  If they 
are not, a water truck shall be used to moisten the soils.   

• A motor grader shall perform the final shaping of the road’s surface.  The final 
road surface is uniformly outsloped and smooth.  A single drum 10 to 15 ton 
vibratory roller is used to compact the filled areas and road surface. 
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ROLLING DIP 
Rolling dip cross-drains (also known as broad-based dips) are designed to pass slow 
traffic, while also dispersing surface water.  Rolling dips should be used when the linear 
grade of the road becomes too steep to allow for outsloping alone to provide drainage.  
Rolling dips are installed to increase outsloping at points along the road without 
maintaining a steep outslope along an entire road section.   

• The dip should be angled away from the direction of the road to allow runoff to 
turn off of the road surface.  The axis of the dip is installed approximately 45 
degrees to the direction of the road alignment. The outlet grade of the dip should 
be greater than the road grade to prevent sedimentation in the dip.   

• Drainage outlets of rolling dips shall be located at stable discharge points or 
outlet protection will be provided.  Topographic features, which evolved on the 
landscape over time in response to occasional surface flow, are typically stable 
locations for drainage outlets. 

• A water truck shall be used to provide soil moisture if needed.  
• Construction of rolling dips shall involve first cutting an outslope along the road 

(see section on Road Outsloping above). Following outsloping, the bulldozer cuts 
a broad swale with increased outsloping toward the center of the dip. The 
excavator will then remove any unstable material from the outlet and place outlet 
protection, if needed.   

• The Grader will finish and smooth the final surface, and a vibratory roller will 
provide the final compaction. 
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DRAIN SWALE 
At every location where the road bisects a topographical swale feature, a drain swale 
will be installed. As the road approaches the swale from the downhill side it will dip 
down to the center of the swale.  As the road comes out of the swale it will rise up. The 
dipping in and out of the swale will be gradual and accomplished with moderate grades 
to facilitate smooth vehicle travel through the drainage feature.  The drain swale will be 
outsloped at a grade equal to or greater than the road’s linear grade.  This drainage 
feature accentuates the landforms natural drainage patterns and eliminates potential 
water diversions. 

• A water truck shall be used to provide soil moisture if needed to achieve proper 
compaction.  

• Construction of rolling dips shall involve first cutting an outslope along the road 
section that bisects the topographical swale (see section on Road Outsloping 
above). Following outsloping, the bulldozer cuts a broad swale with increased 
outsloping toward the center of the dip.  

• The road is outsloped at a 6 to 8 percent grade at the outer margins of the swale. 
As the road approaches the center of the swale the outslope increases to 
approximately 12 to 14 percent in the center of the swale. This outslope increase 
begins at the outside edge of the swale as it is situated on the landform. The 
linear road grade dips into the swale at 5 to 6 percent from the downhill side of 
the road. This reverse grading begins on the outside edge of the topographical 
swale on the downhill side. The linear road grade pulls up and out of the center 
of the swale at the prescribed road grade. 

• The excavator will then remove any unstable material from the outboard edge of 
the drain swale.   

• The Grader will finish and smooth the final surface, and a vibratory roller will 
provide the final compaction. 
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ARMORED DRAIN SWALE 
An armored drain swale is a drain swale that is surfaced with rock armoring. Armored 
drain swales are installed at road locations that bisect an ephemeral drainage feature.  

• Installation of an armored drains swale begins the same as a drain swale, 
however prior to finishing and smoothing the final surface, the center portion of 
the swale will be excavated to a depth of 18” by an excavator.  

• The excavation shall extend on the uphill and downhill side of the road, 10 feet 
outside of the high water flow that could be conveyed during a 100 year storm 
event. The excavation extends on the uphill and downhill side of the swale 3 feet 
beyond the inboard and outboard hinge of the road. The excavation should 
maintain the same alignment as the natural channel and the same gradient once 
the excavation is filled with rock. The margins of the excavation are at right 
angles to the approaching road surface to help lock in the rock when it is placed 
in the crossing.   

• All soil and rock generated by the excavation shall either be hauled away from 
the work site or used elsewhere on the road at suitable locations.  

• A water truck shall be used to provide soil moisture as needed to aid in 
compaction.   

• Rock boulders roughly 18 inches high by 12 to 24 inches wide and long will be 
tightly placed together by an excavator using its bucket with a thumb attachment.  
Voids between the rock will be filled with angular rock 3 to 6 inches in diameter 
(backing rock).   The finished elevation of the backing rock should be the same 
as the road’s surface prior to excavation. Crushed 1 ½” rock is added to the rock 
to fill voids and help lock in the rock. 

• The rock is compacted with the tracks of the excavator or a 10 to 15 ton roller.   
• When finished, the armored drain swale should be concave and have the same 

channel area or capacity as the stream above and below the crossing.  The 
upstream and downstream edges of the armored crossing shall extend a 
minimum of 3’ beyond the road bed. Approaching road surface elevations should 
be the same as the armored swale.   
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SURFACING 
Surfacing involves placing a layer of rock on top of the finished roadway.  The rock 
protects the bare soil from disturbance caused by road and trail traffic. This makes the 
road surface less likely to deform from use during wet weather and will reduce the 
amount of surface erosion generated when compared to bare soil, unsurfaced roads.  

• Once the road treatments have been finished as described above, a layer of 
backing rock, 2 to 3 inches in size, will be delivered by dump trucks into multiple 
piles along the roadway. A grader, dozer, or excavator can be used to spread the 
piles of rock evenly across the road surface to a depth of 6 inches. 

• Finally, a layer of base rock, 1 ½” and smaller, will be applied on top of the 
backing rock. The base rock will help to fill the voids between the backing rock, 
locking it in place, and will provide a uniform and smooth driving surface. The 
base rock will be delivered in the same manner by dump trucks, and the rock will 
be spread evenly over the surface to a depth of 6 inches using a grader or dozer. 
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CULVERT STREAM CROSSING REPLACEMENT 
• An on-site evaluation shall be made by qualified staff experienced in road 

engineering to determine if a culvert crossing is required at the site. In some 
cases, other alternatives such as hardened seasonal fords, rock armored 
crossings, or drain swales may be appropriate. These alternatives are preferable 
to a culvert due to their low maintenance and they can be constructed without 
introducing fill into the stream channel. 

• The culvert shall be sized to convey a discharge equal or less than the 100-year 
flow. Determination of the design flow shall be determined using the rational 
method, or U.S.G.S. regional relationships, or adjacent channel morphology. 

• The excavator shall prepare the site by first removing trees and brush growing on 
the crossing fill along the centerline of the culvert. Trees and brush removed shall 
be stockpiled and used to mulch disturbed ground following culvert replacement. 
Trees growing away from the centerline of the culvert may be left, however 
clearance may have to be provided for excavator maneuvering. 

• If the stream is running, water is diverted away from excavation areas to reduce 
turbidity and eliminate saturation of the crossing fill as it is excavated. A small 
diversion dam is built upstream and stream flow is piped around the worksite and 
discharged into the stream below the worksite. 

• The excavator begins by excavating a trench down to the existing culvert, 
exposing it, so that the excavator can remove the old pipe using the bucket and 
thumb. Old culverts can be cut and crushed to fit in available transport vehicles. 

• Following the removal of the old pipe, the trench is excavated to the prescribed 
width and depth for the new culvert placement. The trench should be straight in 
both profile and plan view. The gradient of the culvert should match the gradient 
of the stream running through the crossing and should be set to a depth slightly 
below (25% of diameter) that of the stable channel bed. This will ensure 
continuity of bedload transport and provide a natural substrate for animal 
migration. 

• Trenching shall be in compliance with all applicable worker health and safety 
regulations including but not limited to Sections: 29, CFR 1926.650, 601(b)(6) of 
the Code of Federal Regulations and Title 8, Sections: 1540, 1541, 1541.1 of the 
California Code of Regulations (CCR). Trenches shall be properly sloped or 
benched or shored if personnel are to enter any trench greater than five feet in 
depth. 

• The new culvert is then placed into the trench and the necessary couplings are 
made. Couplings are critical for culvert performance. All couplings should be 
assembled according to manufacturer’s instructions. It is essential to lay the pipe 
on a well-compacted base that is straight in profile. Any settling or deflection in 
the pipe can result in separation at a coupling or a rupture in the pipe wall. The 
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culvert shall extend from the inboard edge of the road to beyond the base of the 
embankment fill. Downdrain assemblies are not recommended for stream 
crossing sites because they limit migration of aquatic species, aggrade at the 
inlet, and are prone to scour at the outlet of the pipe. 

• As fill is placed back into the trench, compaction is accomplished with a 
mechanical compactor. The compactor can be mounted to an excavator or can 
be walk-behind or free standing. Fill shall be compacted in maximum 6” lifts until 
the trench is refilled.  

• In situations where the new culvert cannot be set at the stable stream gradient, 
an anchored downdrain assembly and an energy dissipater shall be installed to 
prevent scour at the outlet. The energy dissipater shall be constructed of 
appropriately sized rock armor and shall have a concave cross section to prevent 
culvert discharge from scouring adjacent streambanks. 

• A headwall or flared inlet shall be installed at the inlet of the culvert to protect 
crossing fill from saturation and scour and direct flow into the culvert. The 
headwall can be constructed with sack concrete reinforced with driven rebar or 
can be poured in place with mixed concrete. 

• The road surface shall be shaped so that a broad dip is formed over the 
centerline of the crossing. The dip should pitch to the inboard inlet and headwall. 
This prevents road drainage onto the outboard edge of the crossing fill. 

• Where feasible the road shall be regraded and realigned so that the road 
contours into the stream valley along an alignment that is as upstream as 
practical. The road can also be narrowed according to the road construction 
specifications. Reducing the road width and contouring farther up into the stream 
valley significantly reduces the size and fill volume in the crossing. In the event of 
a crossing failure, less fill is available for erosion and delivery directly into the 
drainage network. 
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CULVERT ROAD CROSS DRAIN REPLACEMENT 
• An on-site evaluation shall be made by qualified staff experienced in road 

engineering to determine if a culvert cross drain is required at the site. If culvert 
replacement coincides with road reengineering many culverts can be eliminated 
by eliminating much of the inboard ditch. Other alternatives such as hardened 
drain swales may be appropriate. Where culvert cross drains are used, the 
location of the drain should coincide with natural drainage features downslope. 

• The culvert shall be sized to convey a discharge equal or less than the 100-year 
flow. Determination of the design flow shall be determined using the rational 
method, or U.S.G.S. regional relationships, or adjacent channel morphology. 

• Similar to a stream crossing excavation, the excavator begins by excavating a 
trench down to the existing culvert, exposing it, so that the excavator can remove 
the old pipe using the bucket and thumb. Old culverts can be cut and crushed to 
fit in available transport vehicles. If the culvert installation is new, the trench is 
excavated according to the prescription design. 

• Following the removal of the old pipe (if present), the trench is excavated to the 
prescribed width and depth for the new culvert placement. The trench should be 
straight in both profile and plan view and should be set at a minimum angle of 30 
degrees from perpendicular relative to the road direction. The gradient of the 
culvert should be set to a depth where the pipe exits the embankment fill at the 
native ground surface. 

• Trenching shall be in compliance with all applicable worker health and safety 
regulations including but not limited to Sections: 29, CFR 1926.650, 601(b)(6) of 
the Code of Federal Regulations and Title 8, Sections: 1540, 1541, 1541.1 of the 
California Code of Regulations (CCR). Trenches shall be properly sloped or 
benched or shored if personnel are to enter any trench greater than five feet in 
depth. 

• The new culvert should extend from the inboard edge of the road to beyond the 
base of the road embankment fill. 

• In situations where the new culvert cannot be set at the base of the embankment 
fill, an anchored downdrain assembly and an energy dissipater shall be installed 
to prevent scour at the outlet. The energy dissipater shall be constructed of 
appropriately sized rock armor and shall have a concave cross section to prevent 
culvert discharge from scouring adjacent slopes. 

• A headwall or drop inlet shall be constructed at the inlet of the culvert to protect 
crossing fill from saturation and scour and direct flow into the culvert. The 
headwall can be constructed with sack concrete reinforced with driven rebar or 
can be poured in place with mixed concrete. 
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• The road surface shall be shaped so that a rolling dip is formed over the 
centerline of the culvert. In contrast to stream crossing culverts, the pitch of the 
road surface is to the outboard edge of the road. 
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ROAD-TO-TRAIL CONVERSION 

• The excavator shall prepare the site by first removing all trees and brush growing 
on the cutbank, roadbed, and embankment fillslope. Mulch may be stockpiled in 
piles but shall be left accessible to the excavator when earthmoving tasks are 
complete. Generally, with road-to trail projects, the excavator has limited mobility 
once the earthmoving tasks are complete so mulch should be stockpiled in 
locations where it can be retrieved as the excavator straddles the new trailbed. 
Trees growing in undisturbed soil that were partially buried by road embankment 
fill may be left standing, however all embankment fill shall be excavated away 
from around the base. Care should be taken not to damage roots. An excavator 
mounted vegetation masticator may be used to remove trees and brush. Tree 
boles shall be left a minimum of 24” high for later extraction with the excavator or 
dozer. If a masticator is used, a dozer may be employed to accumulate and pile 
ground mulch for use on finished surfaces. Where there are larger trees suitable 
for use in stream channel habitat restoration, they may be removed with an 
excavator while keeping the root wad intact. The lower third of the tree stems 
with root wad may be stockpiled at a designated staging area for use in 
restoration projects. The top sections of these trees including stems, branches, 
and leaves will be retained onsite, masticated or chipped, and used as mulch on 
the finished surfaces.    

• Following the clearing operations, the inspector will identify the location of the 
trailbed on the road surface with marking paint or wire flags. The markings 
consist of two lines, one indicating the inboard edge of the trail and one the 
outboard edge. The heavy equipment operators use the marks to visualize the 
location of the trail prior to decompaction and earthmoving. It is important to 
locate the new trail on the cutbench portion of the road or stable well compacted 
embankment fill. The trail alignment on the road surface can be meandered back 
and forth to soften the linear appearance that often results on long, straight 
sections of road. In locations where the road crosses topographic swales or at 
road-stream crossings, the trail alignment should meander to the inboard edge of 
the road and in some cases may pull up into the drainage above the road. 

• Once the trail alignment is marked, a dozer equipped with rippers shall 
decompact the inboard ditch and the inboard edge of the cutbench portion of the 
road to a minimum depth of 12 inches. Care must be taken to avoid 
decompacting the proposed trailbed. The cutbank shall be stripped of all organic 
accumulations using the dozer or the excavator, or a combination of the two. 
Organic material shall be incorporated into the fill material and used to recontour 
the cutbench. Woody debris greater than 1 inch in diameter should not be 
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incorporated into the fill. Accumulations of large organic debris shall be gathered 
by the excavator and stockpiled with trees and brush removed from the roadway. 

• As the dozer begins to cut embankment fill from the outboard edge of the road a 
thin layer of soil is pushed over the intended trailbed. This protects the 
compacted surface from damage and decompaction as the heavy equipment 
moves back and forth over the surface. 

• Once the trail is covered, the dozer drops onto or below the embankment fill and 
begins cutting and pushing fill across the trail into the cutbank in maximum 6-inch 
lifts. The fill is contoured into the cutbank extending out as far as the inboard trail 
marking leaving a 3 to 6 foot wide section (depending on trail design 
specifications) of the former road bench to serve as the trailbed. The dozer 
continues to push material against the cutbank compacting it in lifts until the 
material becomes too steep on which to operate, or no more fill is available 
locally. As the dozer cuts embankment fill it leaves a berm on the outside 
(downslope) edge to prevent material from being sidecast downslope. 

• Cutbanks exposing seeps or springs, or those along the axes of topographic 
swales, shall not be recontoured. Instead, the embankment fill adjacent to the 
wet area shall be exported to nearby dry section of the road. The trail meanders 
into the cutbank at these locations and a swale is installed on the trailbed to 
facilitate drainage. In locations where the groundwater is perennial, a drain lens 
or an armored swale may be used to convey flow under or over the trail surface. 

• The excavator follows the dozer and makes a pass removing the berm and what 
remains of the embankment fill beyond. In most cases, the excavator straddles 
the trailbed to complete the final earthmoving task. The excavator completes the 
slope match at the top of the cutbank. Where a complete match is not possible 
due to a deficit of fill material, the excavator shall pull down the top of the cutbank 
where practical and blend with the fill below. Where recontoured slopes permit, 
the final surface is smoothed by back-dragging with the dozer blade, or by sliding 
the back of the excavator bucket back and forth across the recontoured slope. 

• The final pass is made with the excavator. Straddling the trailbed the excavator 
removes the thin layer of soil placed on the trail to protect it being careful not to 
rake the teeth of the bucket into the compacted trail surface. A grooming blade 
attached to the bucket teeth will provide a superior trail finish and is easily 
installed following the bulk of the earthmoving tasks. Trees and brush removed 
and stockpiled prior to excavation are then raked across the cut and fill surfaces 
with the excavator to remove the equipment tracks. Finally, the remaining mulch 
is spread evenly over the cut and fill surfaces. At some locations, mulch material 
may be saved and redistributed at stream crossings where more complete mulch 
coverage may be necessary to reduce surface erosion. Mulch may be chipped 
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where feasible to reduce the bulk of material and obtain better ground contact.  
Mulch is not spread across the trail alignment. 

• Following heavy equipment work, a small trail dozer may be used to outslope the 
trailbed and shape the adjacent fill and cut slopes. Hand crews are also 
employed to install various trail structures, clean up and spread any remaining 
brush, and compact the trail surface using a vibratory compactor. 

• At some locations where the sideslopes along the road are gentle (< 20%), it is 
difficult to do the finish work on the trail surface without creating a berm or 
through-cut along the outboard edge. This is because a sizable quantity of loose 
fill remains on the trail and the trailbed often must be outsloped during the 
finishing process. To address this problem, a notch is created by the excavator 
on the final earthmoving pass. As the excavator grades the cut slope below the 
trail, the grade is intentionally lowered to intersect the outboard edge of the trail 
approximately 12 to 24 inches below the design trailbed. This creates a notch 
along the trail for spoils to collect as the trail surface is reworked, shaped and 
compacted. The depth of the notch is dictated by the amount of spoils that will be 
scraped from the trail and the amount of outsloping required. As the trail is 
finished, the notch fills with spoils that are compacted and forms a gentle slope 
away from the trail. 

• If a section of road is not suitable for road-to-trail conversion, the road is fully or 
partially recontoured and the trail is rerouted to a suitable alignment. In many 
road-to trail conversions, combinations of recontouring and road-to trail 
conversion techniques are employed to provide a quality trail built to current 
construction standards. Refer to Road Removal -Full Road Recontouring for 
details on recontouring sections. 

• Road-stream crossings are fully excavated during road-to-trail conversions. As 
the road approaches the crossing, the trail alignment is meandered toward the 
inboard edge of the road to intersect with the stream on contour. The final trail-
stream crossing construction is completed using hand crews following the heavy 
equipment work. Refer to Road Stream Crossing Removal for details on crossing 
removal. 
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ROAD REMOVAL – FULL ROAD RECONTOURING 

• The excavator and dozer shall prepare the site by first removing all trees and 
brush growing on the cutbank, roadbed, and embankment fillslope. Mulch shall 
be stockpiled on the top of the cutbank or below the embankment fill. Mulch may 
be stockpiled in piles but shall be left accessible to the excavator when 
earthmoving tasks are complete. Trees growing in undisturbed soil that were 
partially buried by road embankment fill may be left standing, however all 
embankment fill shall be excavated away from around the base. Care should be 
taken not to damage roots. An excavator mounted vegetation masticator may be 
used to remove trees and brush. Tree boles shall be left a minimum of 24” high 
for later extraction with the excavator or dozer. If a masticator is used, a dozer 
may be employed to accumulate and pile ground mulch for use on finished 
surfaces. 

• Following clearing operations, a dozer equipped with rippers shall decompact the 
inboard ditch and the cutbench portion of the road to a minimum depth of 12 
inches. The cutbank shall be stripped of all organic accumulations using the 
dozer or the excavator or a combination of the two. Small, dispersed organic 
material shall be mixed and incorporated into the fill material and used to 
recontour the cutbench. Larger accumulations of organic debris shall be gathered 
by the excavator or dozer and stockpiled with trees and brush removed from the 
roadway. 

• If stable areas exist along the road cutbench, the dozer begins pushing 
embankment fill into the cutbank in maximum 6-inch lifts. The dozer continues to 
push material against the cutbank compacting it in lifts until the material becomes 
too steep on which to operate, or no more fill is available locally. As the dozer 
cuts embankment fill it leaves a berm on the outside (downslope) edge to prevent 
material from being sidecast downslope. At some sites, where the hillslope is not 
too steep, the dozer may be permitted to travel below the fill, enabling it to cut 
and move the entire embankment fill onto the road cutbench. This is typical in 
prairie settings or where vegetation is sparse enough for the dozer to operate off 
the road without damaging trees and shrubs. 

• The excavator follows the dozer and makes a pass removing the berm and what 
remains of the embankment fill beyond. The excavator completes the slope 
match at the top of the cutbank. The material at the bottom of the embankment 
fill is retrieved and placed last on the recontoured surface, as it contains the most 
organic material an provides nutrients and seeds to the newly recontoured 
surface. Where a complete match is not possible due to a deficit of fill material, 
the excavator may pull down the top corner of the cutbank where practical and 
blend with the fill below. 
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• Where recontoured slopes permit, the final surface is smoothed by back-
dragging with the dozer blade, or by sliding the back of the excavator bucket 
back and forth across the recontoured slope. Excavator buckets equipped with a 
blade attachment may also be used to smooth the recontoured slope. 

• Trees and brush removed prior to excavation are raked across the surface with 
the excavator to remove the equipment tracks, then spread evenly over the 
surface as mulch. At some locations, mulch material may be saved and 
redistributed at stream crossings where more complete mulch coverage may be 
necessary to reduce surface erosion. 

• Cutbanks exposing seeps or springs, or those along the axes of topographic 
swales, shall not be recontoured. Instead, the embankment fill adjacent to the 
wet area shall be exported to nearby dry section of the road. An outsloped 
cutbench shall extend along all wet road sections. 

• Road through-cuts shall only be treated if the available fill can achieve a full 
match eliminating the possibility of runoff concentrating in the through-cut. In 
most cases a crown of soil approximately 5% of the total through-cut depth is left 
over the finished recontour to ensure runoff does not reoccupy the through-cut. 
As with road bench fill, through-cut fill shall be well compacted by the dozer 
depositing the material in maximum 6-inch lifts. Through-cuts that are steeply 
inclined on the slope shall be drained of subsurface flow using subsurface ditch 
relief drains. These drains are cut into the outboard berm and daylight on the 
adjacent slopes. The ditches are backfilled and provide a porous conduit for 
concentrated subsurface flow. In some cases where through-cuts are steeply 
inclined, recontouring may not be recommended due to a high probability of post-
treatment failure. 

• Where gullies or other diversions have incised across crossing sites, 
reestablishment of the crossing grade shall be deeper than the intersecting 
diversion channel. This will eliminate the possibility of reoccupation of the treated 
feature by flow in the restored channel. 

• If a long section of road is not suitable for full recontouring or there is an excess 
of fill at a landing site, the excavator removes the embankment fill and loads it 
into a dump truck to be end-hauled to more stable road reaches nearby. The 
excavator and dozer recover the entire embankment fill and outslope the 
cutbench of the road. On steep linear grades broad swales are constructed along 
the road cutbench at appropriate locations to convey flow into natural drainage 
features below the road. 

• Usually dozer pushes in excess of 300 feet require exportation with dump trucks. 
Whenever possible exported fill will be distributed widely across nearby, stable 
road reaches to distribute the surplus material rather than surcharging one 
specific area. When space is limited along nearby stable road reaches, other 
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roads in the project area may be identified to store fill. Roads with gentle and 
stable sideslopes or throughcuts with low gradients will be used to deposit 
exported material. Sites with springs or other adverse hydrologic conditions shall 
not be used to store exported fill. Exported fill shall not be deposited in natural 
stream channels or wetland areas. As exported fill is deposited, the material shall 
be spread and compacted in 6-inch lifts by the dozer. Exported fill shall be 
deposited as close to the source area as possible to reduce the potential for 
spread of exotic plants and soil-borne plant pathogens. Mulch stockpiled 
adjacent to fill sites shall be spread evenly over the surface. 

• Cutbanks immediately adjacent to stream crossings are not typically fully 
recontoured. Instead, the fill is tapered toward the crossing and the cutbank is left 
exposed. This reduces the slope on each side of the crossing reducing the 
chance for direct sediment delivery if a post-treatment slope failure occurs. In 
crossings with gentle sideslopes, cutbanks can be fully recontoured if post-
treatment failure is not considered a significant hazard. 
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ROAD-STREAM CROSSING REMOVAL 
• The excavator shall prepare the site by first removing all trees and brush growing 

on the cutbank, roadbed, and embankment fillslope of the adjacent road 
sections. Trees and brush growing on the crossing fill are also removed. Mulch 
shall be stockpiled on the top of the adjacent road cutbanks or elsewhere in the 
crossing excavation area. Mulch may be stockpiled in piles but shall be left 
accessible to the excavator when earthmoving tasks are complete. Trees 
growing in undisturbed soil that were partially buried by fill may be left standing, 
however all fill shall be excavated away from around the base. Care should be 
taken not to damage roots. An excavator mounted vegetation masticator may be 
used to remove trees and brush. Tree boles shall be left a minimum of 24” high 
for later extraction with the excavator or dozer. If a masticator is used, a dozer 
may be employed to accumulate and pile ground mulch for use on finished 
surfaces. 

• If the stream is flowing, water is diverted away from excavation areas to reduce 
turbidity. Where channel widths are wide enough a berm is constructed to divert 
water away from the work area. Where channels are narrow, a small diversion 
dam is built upstream and stream flow is piped around the worksite and 
discharged into the stream below the worksite. If flow travels subsurface through 
the site and cannot be captured and diverted, a filter fabric silt dam will be 
constructed immediately downstream of the construction footprint. 

• At failed crossings, a small road bench is reconstructed along the upstream end 
of the crossing to allow access to both sides of the crossing. A minimal amount of 
fill is used and streamflow (if present) is piped around the site or a culvert is 
installed to convey streamflow under the temporary road. 

• Following clearing and access operations, a dozer equipped with rippers shall 
decompact the inboard ditch and the cutbench portion of the adjacent road 
sections to a minimum depth of 12 inches. The cutbank shall be stripped of all 
organic accumulations using the dozer or the excavator or a combination of the 
two. Small, dispersed organic material shall be mixed and incorporated into the 
fill material and used to recontour the cutbench. Larger accumulations of organic 
debris shall be gathered by the excavator and stockpiled with trees and brush 
removed from the crossing and adjacent roadway. 

• If stable areas exist along the adjacent road cutbench, the dozer begins pushing 
the crossing fill into the cutbank in maximum 6-inch lifts. The dozer pushes the 
material to the most distant sections of road first and moves back toward the 
crossing to avoid becoming overwhelmed by large accumulations of excavated 
fill at the crossing site. The dozer continues to push material out of the crossing 
compacting it in lifts until the recontoured material becomes too steep on which 
to operate, the dozer reaches the local Ordinary High Water elevation, or no 



Redwood Coast-to-Crest Trail Project IS/MND Appendix B B 38 

more fill is available in the crossing. As the dozer cuts crossing fill it leaves a 
berm on the downstream edge to prevent material from being sidecast 
downslope toward the stream. 

• Cutbanks exposing seeps or springs, or those along the axes of topographic 
swales adjacent to crossing sites shall not be recontoured. Instead, the crossing 
fill and embankment fill from the wet road reach shall be exported to dry section 
of the road farther from the crossing. An outsloped cutbench shall be left 
adjacent to the stream crossing if wet areas are present. 

• As the dozer begins the crossing excavation, the excavator positions itself at the 
downstream edge of crossing and begins removing fill and placing it where the 
bulldozer can push it to the storage area. In crossing excavations where stream 
flow is present, the excavator always works from downstream extent of 
excavation to the upstream extent to prevent pooling and uncontrolled release of 
water and sediment in the event of a failure of the bypass piping. 

• Usually dozer pushes in excess of 600 feet require exportation with dump trucks. 
If the adjoining road is not suitable for material storage, the excavator removes 
the crossing fill and it is loaded directly into a dump truck, and material is end-
hauled to stable road reaches near the crossing excavation. Whenever possible 
exported fill will be distributed widely across nearby, stable road reaches to 
distribute the surplus material rather than surcharging one specific area. When 
space is limited along nearby stable road reaches, other roads in the project area 
may be identified to store fill. Roads with gentle and stable sideslopes or through-
cuts with low gradients will be used to deposit exported material. Sites with 
springs or other adverse hydrologic conditions shall not be used to store 
exported fill. Exported fill shall not be deposited in natural stream channels or 
wetland areas. As exported fill is deposited, the material shall be spread and 
compacted in 6-inch lifts by the dozer. Exported fill shall be deposited as close to 
the source area as possible to reduce the potential for spread of exotic plants 
and soilborne plant pathogens. Mulch stockpiled adjacent to fill sites shall be 
spread evenly over the surface. 

•  The dozer and excavator continue to work in tandem until all crossing fill within 
the stream channel and on the adjacent slopes has been removed. In addition to 
the crossing fill, any material deposited in an upstream colluvial/alluvial wedge is 
removed whenever practicable. The extent/distance to which the upstream 
material is removed shall be weighed against the expected collateral damage to 
the riparian corridor. Extensive riparian disturbance is warranted only in 
situations where large amounts of sediment are determined to be unstable. The 
excavation should be designed to match the slopes and banks upstream and 
downstream from the crossing. In cases where the failed crossing includes a 
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large inner-gorge gully or has incised below pre-disturbance stream grade, it may 
be necessary to leave the channel configuration in its unnatural condition. 

• The excavator makes final adjustments to the excavated stream crossing. The 
final surface is smoothed by back dragging with the dozer or with the excavator 
bucket. Excavator buckets shall be used to smooth the recontoured slope. 

• Trees and brush removed prior to excavation are then spread over the surface of 
the side slopes as mulch. Mulch shall be preferentially applied to stream crossing 
sites to reduce the delivery of sediment from surface erosion on crossing 
sideslopes. Within 50 feet of stream crossing excavations mulch shall be applied 
to sideslopes to provide 70% to 90% surface coverage. Between 50 feet and 100 
feet mulch shall be applied to sideslopes to provide 50% to 70% surface 
coverage. Road approaches with less than a 50 foot natural buffer to stream 
channels shall be treated with mulch applied to provide 50% to 70% surface 
coverage. Where the quantity of mulch material is insufficient to meet these 
requirements, locally derived material will be imported to the crossing sitesfrom 
nearby interfluvial road sections. Mulch applied at crossings should be pressed 
onto the ground surface wherever possible using either the excavator or the 
dozer. 

• Logs and rocks should not be placed in the excavated portion of the channel 
because this often causes lateral migration resulting in bank erosion and slope 
undercutting. Slope undercutting may destabilize the crossing sideslopes and 
deposit large volumes of sediment directly into the stream channel. Logs should 
be placed on the channel margins or can span the channel to provide for future 
LWD recruitment. In situations where the gradient of the channel will remain 
unstable following excavation, check dams may be constructed to retain 
sediment within or adjacent to the treated reach. The check dams shall be 
designed by a licensed geologist experienced in fluvial geomorphology and 
open-channel hydraulics. The materials used in the construction of the check 
dams shall be obtained near the site and be composed of natural materials (i.e., 
large logs, rootwads, and boulders). Saw-cut ends, cable, bolts, rebar, and other 
hardware shall be concealed to the maximum extent possible. 

• Where stream crossing excavations extend upstream to disturbed portions of the 
natural channel and no apparent natural top of the crossing is obvious, the 
channel grade at the top of the excavation should be anchored to some grade 
control such as a rock outcrop, a large tree root, or large woody debris firmly 
embedded in the channel. In the absence of any hard-point, the upstream end of 
the crossing should be tapered to the unnatural channel grade as far upstream 
as is practical to minimize headcutting of the stream as it adjusts to the newly 
established local gradient. 
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• Road sections immediately adjacent to stream crossings should not be fully 
recontoured. Instead, the fill is tapered toward the crossing and some cutbank is 
left exposed. This reduces the slope on each side of the crossing and reduces 
the chance for a post-treatment slope failure that will deliver sediment directly to 
the drainage network. In crossings with gentle sideslopes, cutbanks can be fully 
recontoured if post-treatment failure is not considered a significant hazard. 
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NEW TRAIL CONSTRUCTION 

The following design guidelines are pages excerpted from DPR Trails Handbook. 



Redwood Coast-to-Crest Trail Project IS/MND B 44



Redwood Coast-to-Crest Trail Project IS/MND B 45



Redwood Coast-to-Crest Trail Project IS/MND B 46



Redwood Coast-to-Crest Trail Project IS/MND B 47



Redwood Coast-to-Crest Trail Project IS/MND B 48



Redwood Coast-to-Crest Trail Project IS/MND B 49



Redwood Coast-to-Crest Trail Project IS/MND B 50



Redwood Coast-to-Crest Trail Project IS/MND B 51



Redwood Coast-to-Crest Trail Project IS/MND B 52



Redwood Coast-to-Crest Trail Project IS/MND B 53



Redwood Coast-to-Crest Trail Project IS/MND B 54



Redwood Coast-to-Crest Trail Project IS/MND B 55



Redwood Coast-to-Crest Trail Project IS/MND B 56



Redwood Coast-to-Crest Trail Project IS/MND B 57



Redwood Coast-to-Crest Trail Project IS/MND B 58



Redwood Coast-to-Crest Trail Project IS/MND B 59



Redwood Coast-to-Crest Trail Project IS/MND B 60



Redwood Coast-to-Crest Trail Project IS/MND B 61



Redwood Coast-to-Crest Trail Project IS/MND B 62



Redwood Coast-to-Crest Trail Project IS/MND B 63



Redwood Coast-to-Crest Trail Project IS/MND B 64



Redwood Coast-to-Crest Trail Project IS/MND B 65



Redwood Coast-to-Crest Trail Project IS/MND B 66



4
'

2
'

3
'
 
-
 
4

'

1
2

"

1" REBAR DRIVEN INTO SOIL

5'

4
'

DRILL 1 1/8" DIAMETER HOLE 12" INTO

ROCK.  CLEAN OUT HOLE AND INSERT 1"

REBAR WITH TWO PART EPOXY GLUE

ROCK

2" THICK

WOOD

SOIL

4
'

ROCK

DUCK BILL

ANCHOR

SOIL

1/2" ALL THREAD,

NUT, AND

WASHER (TYP.)

1/2" EXPANSION

ANCHOR

ROCK

1/2" ALL THREAD,

NUT, AND

WASHER (TYP.)

INSERT 1" METAL

SPACERS BETWEEN TIERS

5' METAL CAP METAL SCREW INTO POST (TYP.)

STEP 1 -

INSTALL "H"

POSTS

STEP 2 -

INSTALL ALL

"H" POSTS

STEP 3 -

INSTALL

ANCHORS

STEP 4 -

INSTALL

CAPS

GROUND LINE

SOIL

CALIFORNIA STATE PARKS

NOT TO SCALE

SOLDIER PILE RETAINING WALLS

Redwood Coast-to-Crest Trail Project IS/MND B 67



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page left intentionally blank for duplex printing 

Redwood Coast-to-Crest Trail Project IS/MND B 68



Redwood Coast-to-Crest Trail Project IS/MND               California State Parks                                                           C 1 

APPENDIX C – VEGETATION MANAGEMENT GUIDELINES 

 
  



Redwood Coast-to-Crest Trail Project IS/MND               California State Parks                                                           C 2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page left intentionally blank for duplex printing 
 



 

 
 
 
 
 
 
 

VEGETATION MANAGEMENT 
GUIDELINES 

 
for 

 

TRAILS and ROADS 
 

in 
 

Units of the  
 

California 
 

State Park System 
 
 
 
 
 
 
 
 
 
 

 

Redwood Coast-to-Crest Trail Project IS/MND C 3



 

  

 
 
 
 
 
 

VEGETATION MANAGEMENT 
GUIDELINES 

 
for 

 
TRAILS and ROADS  

in 
Units of the 

California State Park System 
 
 
 
 
 
 
 
 
 
 

California Department of Parks and Recreation 
 

January 8, 2002 

Redwood Coast-to-Crest Trail Project IS/MND C 4



 

  

Table of Contents 
 

 
Foreword .................................................................................................................................................... 1 

Scope........................................................................................................................................................... 2 

Vegetation Management Methods............................................................................................................. 3 

Application of the Vegetation Management Methods .............................................................................. 7 

Trail Management Guidelines ............................................................................................................. 7 

Roadside Vegetation Management Guidelines................................................................................. 13 

Roads Within Fuelbreak Vegetation Management Areas .............................................................. 25 

 
 
 
 

List of Figures 
 
Figure 1.  Proper Pruning at Various Positions on a Sample Hardwood Tree ........................... 6 
Figure 2.  Hiking and Riding Trail Construction ......................................................................... 9 
Figure 3.  Typical Trail Clearing Guides................................................................................... 10 
Figure 4.  Clearance Requirements for Riding and Hiking Trials ............................................. 11 
Figure 5.  Thinning Vegetation for Road Sight Distances ........................................................ 16 
Figure 6.  Typical Clearing Guides (Roads)............................................................................. 17 
Figure 7.  Typical Road Cross Sections................................................................................... 21 
Figure 8.  Landscape View of Fuelbreaks with Incorporated Road.......................................... 27 

 
 

List of Tables 
 
Table 1.  Vegetation Clearance Requirements for Trails. .......................................................... 8 
Table 2.  Vegetation Clearance Requirements for Roads. ...................................................... 26 

 

Redwood Coast-to-Crest Trail Project IS/MND C 5



 

 Page 1 

VEGETATION MANAGEMENT GUIDELINES 
for 

Trails and Roads  
in Units of the State Park System 

 
 
 

Foreword 
 
 Vegetation, whether natural or introduced, is a major element in the natural environment 
that contributes to the kind of place a park is.  Vegetation comprises an important feature that 
supports wildlife, creates a sense of space, provides visual diversity and creates vistas, affects 
climate, and generally contributes to the ambiance of park settings.  It is a part of the 
environment that the Department is charged to protect and interpret in its natural state for the 
benefit of the public.  Consequently, it should be managed and controlled only when there are 
specific reasons to do so.  However, there are times and places where vegetation 
management is necessary to protect the public and to protect the investment in facilities that 
have been provided to accommodate the public. 
 
 In general, roads, trails and structures are introduced into natural and man-made 
environments to accomplish any of a number of purposes.  The purposes of these facilities 
tend to be convenience oriented to human needs and, as such, they tend to accentuate their 
separateness from the natural environment and fit in the man made category of park 
situations.  Nevertheless, these facilities are necessary since providing for human recreational 
needs is part of the Department’s core mission.  For purposes of this discussion, roads are 
construed as pathways for motor vehicles where trails can be for people with or without some 
form of conveyance.  In either case, once created, roads or trails are subject to weathering, 
and plant and animal colonization, in and around the man made facilities. 
 
 Roads and trails are linear facilities that are always designed to provide access links for 
people from some point A to B.  Depending how they are designed, roads and trails can also 
serve as enhancements to certain plant communities as well as physical barriers to people, 
land use, fire, animals, natural drainage, some plant communities, and a host of other factors 
that are common to park environments.  Road design and maintenance determines how much 
the road’s appearance plays a role in developing strong human impressions of the park 
environment.  Where natural environments are valued, it is important that structures, roads and 
trails be designed and managed to be as subtle and unobtrusive as possible while effectively, 
and safely, providing for access and accommodation. 
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Chapter One 
 
 
 

Scope 
 
 These guidelines will assist in determining when, where and how to manage vegetation 
in the park environment throughout the State Park System.  Managed vegetation around 
facilities tends to accentuate their visibility with attendant visual impacts on the park 
environment.  Care and thought should be the order of the day when contemplating action in 
this sensitive arena.  These guidelines do not address exotic vegetation management such as 
topiary pruning, fertilization, watering requirements, or other specialized management needs.  
However, pruning guidelines are provided and they can be used for both native and exotic 
trees. 
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Chapter Two 
 
 

Vegetation Management Methods 
 
 Vegetation management involves modifying, or removing, plant growth to accomplish 
one or more desired objectives including public safety, facility protection, vista enhancement, 
and others. 
 
 Modification Methods include: 
 
  Mowing - 
 

Mowing reduces the height of non-woody vegetation and thus is a highly effective 
method of reducing flame length for fire control purposes.  Mowing is also 
effective for clearing to prevent concentrated water flow where wheel tracks are 
developing.  Mowing is also a good method of perpetuating bunchgrass or other 
perennials if mowing is timed appropriately; exotic annuals are eventually 
eliminated.  Mowing can be labor intensive due to the regrowth potential of the 
material. 
 
Tree and Shrub Pruning –  
 
Tree and shrub pruning is an effective way to control unwanted vegetation, which 
allows for incremental removal of the problem material while retaining the basic 
vegetation.  It can also be more labor intensive than removal due to the regrowth 
potential. 
 
Burning –  
 
Fire can be used to modify vegetation through prescribed burning.  Many species 
can recover from fire and benefit from the removal of excessive litter.  With other 
species, this can be a removal method.  All prescribed burning on Department 
lands shall follow department policy and protocols.  Burning is effective for broad 
scale vegetation control but is too imprecise to manage individual plants. 

 
Removal Methods include: 

 
  Hand Grubbing –  
 

Hand grubbing may be appropriate in some areas where impacts of mechanized 
operations are not acceptable. 

 
Mechanical Brush Hog –  

 
Efficiencies of utilizing mechanical equipment may be captured in some areas.  
Potential fire starts and visual considerations may limit the use of this method. 
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Mechanical Tree Removal –  

 
This method is successful in removing unwanted trees provided the removal is 
done in conformance with the guidelines provided below.  Some species may not 
require this degree of removal but stumps tend to be unsightly and, unless the 
tree is to be left in its felled state, should be removed to the level indicated on 
page 27 (Chapter 3, Section 2, Item N.). 

 
Mulches –  

 
Wood chips and other mulches can be effective vegetation removal tools if 
applied in sufficient depth to areas that are generally flat and not subject to high 
flows of water.  They offer protection for earth surfaces from erosion and retard 
plant growth.  Although these covering can ignite and propagate a flaming front 
under hot, dry, windy conditions they are generally a minor fire hazard. The 
factors affecting ignitability and fire spread include the particle size, age (i.e., 
decomposition), compaction, and the amount of incorporated soil and dust.  

 
Blading –  

 
Blading should not be used to remove vegetation on roads that have a surface 
treatment, as it is difficult to avoid destroying the integrity of the layer On native 
surfaces, this method may disrupt the surface more and create a greater 
potential for erosion.  Blading may be needed to remove the wheel tracks caused 
by normal use of an earth surface road.  Frequently located drainage dips and 
outsloped roadways, help offset the roadside vegetation problem. 

 
Burning –  

 
Note the comment above in Modification Methods. 

 
Herbicide Use –  

 
Herbicides can be utilized to control vegetation.  Costs may be attractive for this 
method but visual effects may not be acceptable.  Other environmental 
considerations may also effect the use of this method.  The public tends to be 
very sensitive to the use of herbicides and the potential to toxic residual problems 
should be factored into the decision to use this management tool.  Product 
directions should be followed explicitly.  Any herbicide use on Department lands 
must comply with DOM 0700 and all State and Federal Regulations. 

 
Pruning of live woody vegetation is a suitable alternative to complete plant removal, 

however, pruning wounds the plant and thus should be done with care.  As a general rule no 
more than 25% of the total foliage of a healthy plant should be removed per year, and less for 
a low vigor plant. The Department’s Forester provided the following pruning specifications. 
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The following definitions are relevant to Figure 1. 
 
The branch collar, when visible, is a swelling of the limb at its point of attachment to a larger 

limb.  This swelling usually encircles the smaller limb and connects with the Branch Bark Ridge. 
 
The branch bark ridge, when visible, is an area, rings, or lines of bulging bark that may be 

rough and darker in color than the surrounding bark.  The branch bark ridge occurs at the junction to 
two limbs, between the two limbs. 

 
A thinning cut is defined as: 1) severing of a branch at its point of attachment; or 2) shortening 

a branch by severing it at a subordinate branch, which is large enough to assume the terminal role.  
The subordinate branch should be at least one-half the diameter of the parent branch. 

 
A heading cut is defined as a severing of a branch at a stub, a bud, or a subordinate branch 

not large enough to assume the terminal role. 
 

Pruning of live trees shall consist of thinning cuts wherever possible.  Heading cuts shall be 
avoided as these can stimulate extensive sucker growth in some hardwood species.  When a live 
woody limb must be shortened or removed, the piece is always pruned just above a junction with 
another growing part (e.g., main stem, larger branch, equal-sized branch, smaller branch, twig, or bud).  
Removing or shortening a wood limb that is larger than 2 inches in diameter is a three-step process.  
For limbs smaller than 2 inches in diameter, step three alone is sufficient. 

 
Step 1. 
Undercut:  the undercut is necessary to prevent the bark from peeling and to assist in the 
directional felling.  Cut into the bottom of the limb at a point 1 to 2 feet beyond the junction with 
another growing part (stem, branch, twig, and bud).  Cut the limb one third of the way through or 
until the saw begins to bind.  When removing a vertical stem, make the undercut on the side 
that you wish the stem to fall. 
 
Step 2. 
Precut (Jumpcut): The precut (jumpcut) is done to remove most of the limb weight.  The precut 
is made on the top of the limb at a point 1 to 2 inches beyond the undercut (or on the opposite 
side of a vertical stem 1 to 2 inches above the undercut).  The precut (jumpcut) is made all the 
way through the limb until it breaks off. 
 
Step 3. 
Final cut: The final cut is made to facilitate wound healing.  The final cut is not a flush cut: the 
final cut shall not injure the branch bark ridge or the branch collar perpendicular to the branch 
being cut.  The final cut shall be close to, but not injuring the branch collar. 
 

*When the smaller limb at a junction is to be removed, then the final cut is made 
perpendicular to the branch being cut.  The final cut shall be close to, but not injuring the 
branch collar. 
 
*When the larger or equal-sized limb at a junction is to be removed then the final cut 
shall be made close to and parallel to, but not injuring the branch bark ridge. 
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Figure 1.  Proper Pruning at Various Positions on a Sample 
Hardwood Tree 
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Chapter Three 
 
 
 

Application of the Vegetation Management Methods 
 

The choice of these vegetation management methods is frequently dependent on the 
location and circumstances of the facility being managed.  The following sections identify the 
situations that require management and, in some cases, methods are recommended.  
Obviously, there will be circumstances that will not precisely conform to these examples.  It is 
intended that the examples provided will assist in determining the proper course of action to 
pursue.  However, if assistance is needed, the districts can consult with the Services Centers, 
Field Services Division, or Natural Resource Division. 

 
Trail Management Guidelines 

 
Trail types vary from animal trails, which humans generally have a hard time even 

noticing, to hiking and riding trails which, the more they are used, the more obvious they 
become.  Trails can even be designated portions of roadways, which are completely contained 
on the road.  People are trained to recognize these trails as they do other traffic controls.  They 
should be evident to all that see them. 

 
Guidelines for management of vegetation along trails have been prepared as part of a 

trail development and management handbook prepared by North Coast Redwoods District.  
The following materials have been selected from that handbook.  If a new trial is to be 
developed, that manual provides an excellent and more complete guide.  The material 
contained here focuses only on vegetative management. 

 
A. CLEARING 

 
1. Definition 

 
Clearing maintenance is the removal of windfall trees, uproots, leaning trees, 
loose limbs, wood chunks and slides from the trail travelway. 

 
2. Guidelines 

 
Clearance dimensions are determined by the trail type (see Table 1, Vegetation 
Clearance Requirements.) 

 
Down trees over 3 feet in diameter across trails should be given special 
consideration (possibly reroute trail around tree) and the decision on the trial 
route should be approved by the Maintenance Chief after consultation with a 
Resource Ecologist and an Archeologist. 
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Table 1.  Vegetation Clearance Requirements for Trails. 

 
Clearance Requirement Type of Trail Height (H) Width (W) Comments 

Hiking 8’ 6’ Down trees over 3’ in diameter may warrant 
rerouting trail 

Equestrian 10’ 8’ Anticipate erosion control measures 

Bicycle 10’ 8’ See CalTrans Highway Design Manual and 
Emerging Mountain Bike requirements 

Hiking and Equestrian 10’ 8’ Provide for passing conditions 

Motorcycle 10’ 8’ See standards for the Off-Highway Motor Vehicle 
Division 

Handicap Access (Wheelchair) 8’ 6’ See ADA requirements 

 
 

Care should be taken to make sure that no logs, branches, sticks or other 
clearing debris remain in any drainage, natural or constructed.  Limbs, branches, 
and wood chunks on the trail, including those on the side hill above the trail, that 
could fall into the trail, should be thrown clear beyond the margins of the 
travelway.  Cut log rounds should be rolled off the downhill side of the trail, or on 
flat ground, far enough off the travelway that they couldn’t be seen.  Cut ends 
and root wads left on the side hill should be blocked or anchored so that they will 
not fall into the trail. 

 
All loose rock or soil in the disturbed areas shall be removed and the trail tread 
restored to as close to the original as possible. 

 
In heavily timbered terrain, trees fall across the route of existing trails.  Unless 
maintenance crews are quick to remove the sections of tree that obstruct the 
trail, users will create detours above or below the gradient of the trail in order to 
get around the obstruction.  The end result is unwanted volunteer trails that 
create resource damage and an additional maintenance workload. 

 
A 6-foot width / 8-foot height for pedestrian and an 8-foot width / 10-foot height 
for equestrian use are required for good clearance.  (See Figures 3, 4, and 5)  
Cut back all logs, centering the trail and maintaining the minimum 8-foot width.  
All other limbs that are not obstructions shall be left in their natural state. 

Redwood Coast-to-Crest Trail Project IS/MND C 13



 

 Page 9 

 
 
 

Figure 2.  Hiking and Riding Trail Construction 
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Figure 3.  Typical Trail Clearing Guides 
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Figure 4.  Clearance Requirements for Riding 
and Hiking Trials 
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Regardless of a tree’s location, cut all limbs that are obstructions (See Figure 1).   
 

NOTE: No projecting stubs are left.  All limbs and roots that are cut will be 
removed to the high side, out of sight of the trail. 

 
Crews walking to and from work will remove all fallen limbs, loose chunks, logs 
and roots from the immediate upper slope (for six feet back), from drain ditch, 
tread and shoulder of the trails.  Scatter this debris out of sight on the high side of 
the trail.  Do not blaze, carve or otherwise mark or deface trees, limbs or other 
natural features.  Snags or live trees, which are likely to fall across the trail, shall 
be identified to the trail crew supervisor and documented.  Do not fall any tree 
without prior approval of the District’s Hazard Tree Manager or the Department 
Forester. 

 
B. BRUSHING 

 
1. Definition: 

 
Brushing maintenance consists of the removal of all living or dead vegetation 
from the travelway, as needed for resource protection or protection of the trail. 

 
2. Guidelines 

 
When brush grows or is forced into the trail travelway, trail damage often occurs 
when trail users are forced off the established tread and onto the berm or bank.  
This brush is usually of the woody type; vine maple, alder, young fir, hemlock, 
huckleberry, cascara or tan oak and is fairly slow growing. 

 
Native flowering woody plants shall be pruned instead of brushed whenever 
possible (i.e. Rhododendron and Azalea). 

 
The key to brush removal is to “Find the source”.  Often many of the branches in 
the trail grow from a single tree or main branch.  Removal of these branches at 
the base or main trunk of the woody plant is more efficient than frequent cutting 
of minor branches and twigs at the edge of the clearance zone. Non-woody 
species can be cut back to standard widths and maintained at that level every 
year.  Debris should be scattered up and beyond the travelway.  Cut or loose 
material on the uphill bank that could possibly fall into the trail should be pulled 
off and thrown beyond the travelway.  No cut material should be left in the trial 
tread.  

 
No debris should be disposed of in any drainage, natural or constructed. 

 
Horse trails require an 8 ft. wide 10 ft high travelway.  Hiking trails require a 6 ft 
wide 8 ft high travelway.  Special attention should be given to overhanging limbs 
that would be hazardous to horse riders and/or hikers. 
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Overlook and Vista Points: One of the most pleasing and surprising aspects 
while hiking a trail is to come on a vista point or overlook.  Every effort should be 
made to maintain traditional vista points and overlooks. 

 
Brushing of vista points and overlooks should be done as thoroughly as possible, 
down to the ground level.  Leaving a brush barriers or low screen has proven 
ineffective.  Hikers will continuously try to breach a brush screen to get the best 
view.  Clearing and brushing should be completed to ground level and a rail 
installed.  A rail provides a definitive barrier as opposed to a brush screen. 

 
Exposed Tree Roots: All loose roots protruding over 1 inch above the tread will 
be cut out to at least 4 inches beyond the margins of the tread and to a depth of 
at least 4 inches below tread level and removed from the travelway.  Holes 
resulting from root removal will be filled and compacted with mineral soil and/or 
rock not exceeding 2 inches in diameter.  Removal of more than 1/3 of a tree’s 
structural roots will dramatically increase the probability that the tree will uproot.  
Given this scenario, an alternative should be considered such as re-routing the 
trail or adding fill over the roots. 

 
Roadside Vegetation Management Guidelines 
 
1. Definitions: 
 

Roads, unlike trails, are always obvious intrusions in the landscape.  The degree to 
which they are noticeable is determined by their paving material, or lack of it, the topography 
the road is present in because of cuts and fills, the nature of the environment the road is 
traversing, the amount of traffic the road accommodates, and the speed of the traffic.  These 
characteristics form the key to guiding vegetative management along roads in park 
environments where the intent is to maintain a safe access road while protecting the sense of 
“place” that makes a park a suitable place for public recreational activity.  In general, the higher 
the speed, the greater the number of vehicles, the greater the impact of the road.  Conversely, 
slower speeds usually have fewer vehicles and less impact. 
 

Roads can also serve as intended barriers.  They can be used to provide a break in the 
fuel for wildfires and access for fire fighting equipment and personnel.  These roads are 
frequently poorly engineered and maintained due to very limited use and the fact that they are 
subject to erosion problems because of the reduced, or eliminated, vegetation. 
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2. Guidelines: 
 

Vegetation management along roads should take into account a number of factors as 
follows: 
 

A. Access Type 
 

Year Around - Access is year around and involves the majority of visitors 
and service vehicles. 
 
Seasonal – Access is on a partial year basis.  This may be summer or 
winter depending on the location of the facility.  Access involves the 
majority of the visitors and service vehicles. 
 
Emergency or Service – Access is limited to authorized vehicles or 
operational vehicles but may be on a route that is available for other traffic 
like pedestrians, bicycles or horses. 

 
B. Traffic Volume 

 
High-Typically high volume roads are the main entrance roads to parks.  
These roads are usually built to standards that provide for higher 
operating speeds.  The speed may vary from 15 MPH to 45 MPH. 
 
Moderate – Typically moderate volume roads are campground loops 
within parks.  The volume will vary from one unit to the next because of 
the size of the camping facility.  Maximum speeds on campground roads 
are typically 15 MPH. 
 
Low – Typically low volume roads are service roads or closed roads.  
These roads may be traversed at speeds from 5 MPH to 25 MPH or more. 

 
C. Traffic Mix 

 
Auto – Auto traffic can vary by size and number.  Generally clearing for 
traffic involves a vertical clearing from the road surface of 14 feet.  
Horizontal clearing is typically 4 feet from the edge of the traveled way.  
The length and width of a specified design vehicle for the road under 
consideration will influence the clearing.  Passenger car, pickup, 
motorhome, crewbus, lowboy transport are all in the auto category.  
Oversize equipment may be a consideration when fire fighting equipment 
or road construction equipment is considered. 
 
Pedestrian – Pedestrian traffic requires consideration for clearing.  
Operational considerations include whether the pedestrian can walk on 
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the traveled way; and whether there are continuous or intermittent 
obstructions that will force the pedestrian off of the traveled way.  
Wheelchair activity falls into the pedestrian traffic consideration.  A path of 
at least 3 feet is required for one way wheelchair traffic. 
 
Bicycle – Bicycles may be considered along with the autos, as they are on 
many secondary roads, or as a separate class, as the bicycle in the park 
setting has alternate objectives than simply transportation.  A 4-foot wide 
path is the minimum width for bicycles, but 5 feet is preferred.  Two feet of 
obstruction clearance is desirable where bicycles are operated.  Where 
bicyclists are likely to stop along a roadway, the minimum width should be 
5 feet, but 7 feet is preferable. 

 
D. Sight Distance 

 
Where traffic safety is the primary concern, sight distance is a major 
emphasis.  The width of the roadway, horizontal and vertical alignment of 
the road, physical section of the road and the vegetation along the road 
affect sight distance.  Figure 5 demonstrates some of these factors.  
Typical sight distance requirements relate to speed of travel and the 
distance needed to stop safely when an obstruction is encountered.  
Speed and distance relations are identified in the State Highway Design 
Manual.  Examples include: 
 

SPEED SIGHT DISTANCE 
10 MPH 50 Feet 
20 MPH 125 Feet 
30 MPH 200 Feet 
40 MPH 300 Feet 

 
E. Drainage 

 
The types and number of drainage facilities associated with a road vary by 
use season, traffic type, surface type, soil type, and grade of the road.  To 
protect the road structure, attention to drainage is paramount.  Vegetation 
can be a causal factor in concentrating or blocking runoff on roadways.  
The clearing within and along, a roadway may be dictated by the needs of 
the drainage facilities. 
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Figure 5.  Thinning Vegetation for Road Sight 

Distances 
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Figure 6.  Typical Clearing Guides (Roads) 
 
 

LEGEND 
 
“C” = Clear 
“T” = Trim 
 
D.B.H. = Diameter at 

Breast Height 
(inches) 

 
“X” = 4’ 0” Typical 

unless shown 
otherwise. 

“Y” = 4’ 0” Typical 
unless shown 
otherwise. 

 
*   Leave stable trees > 6” 

D.B.H. in clear and trim 
areas
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F. Fuelbreak (Hazard Reduction) 

 
Fuelbreak specifications are given in Wildfire Management Planning for 
Units of the California State Park System - Guidelines and Policy. 

 
G. Wildlife Habitat 

 
Listed or endangered species may be a consideration in managing the 
vegetation along the roadway. 

 
H. Endangered Species 

 
Rare or endangered plants may be a prime consideration in managing the 
vegetation. 

 
I. Visual Objectives 

 
Visual concerns may influence or dominate the management of the area.  
Near, middle, or far, view aspects may be the consideration. 

 
J. Physical Characteristics 

 
The cross section of the roadway influences the need and methods of 
managing vegetation.  The horizontal and vertical alignments in steep 
topography or the aspect of the location of the road may influence the 
strategy of management. 

 
K. Human Nature 

 
Typically operators of vehicles stay about three feet from the barrier line at 
the edge of a road.  If there is a railing they will be three feet away from it.  
Vegetation does not stay static as a railing.  As the vegetation continues to 
grow, the impact on the road or trail is increased.  The type of vegetation 
does not seem to matter.  As an example, the low brush can cause a 
safety hazard as the operators of vehicles move to the center of a road to 
miss the vegetation.  The brush may be only two feet high and is so light 
that a vehicle would easily crush it or not be scratched by it on impact.  
This kind of brush can create an unsafe environment. 

 
L. Road Surface 

 
Road surfaces can affect the speed / stopping distance relationship as 
well as the frequency of maintenance efforts required to maintain 
accessibility. 
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1. Native 
 

Earth surface roads vary in color and texture.  Color may cause 
increased visual impact when there is a great contrast in the 
density and color of the vegetation and the earth color.  In some 
instances, where the earth surface is rocky and does not support 
plant growth, clearing is not necessary and erosion is reduced.  
However, in other areas where the soil is highly productive and soil 
particle size is very small and not well graded, vegetation may be 
lush and may be needed to keep the soil from eroding when runoff 
occurs.  Artificial surfacing may be needed in these areas to keep 
the vegetation under control and to provide an armoring of the 
surface to prevent erosion. 
 
2. Aggregate 

 
Crushed and fractured rock, created by grid rolling or a crushing 
operation, offers some advantage to limiting the growth of lighter 
vegetation on the traveled way of a road.  The crushed material is 
usually not very supportive of plant growth.  The manufactured 
material tends to create a roof over native soils and reduces 
erosion.  If the size of the material is large enough and well graded, 
it withstands the energy of water running across it.  Fractured or 
crushed rock is needed to keep the soil from being washed away.  
The grade of the road determines the size of the larger fraction of 
crushed rock.  When the grade of the road exceeds 7%, a 2-inch 
minus crushed rock is generally needed to hold the road and 
dissipate the water runoff energies.  Where traffic volume is high, 
aggregate may not be suitable for the facility.  The color of this 
material may create visual impacts without the mask of vegetation. 
 
3. Surface Treatments 

 
Dust palliatives such as Magnesium Chloride, Lignin Sulfonate and 
dust oils tend to retard vegetation growth locally while reducing 
dust.  Fine particle erosion from road surfaces is a major problem 
when traffic is heavy.  The dust not only creates a safety hazard to 
the vehicles, but also is not without impact to the plants it coats.  
Vegetation growing adjacent to these surfaces can impact the 
surface and destroy its integrity.  Clearing helps preserve the 
surface and extend the life of the investment. 
 
4. Cement Treated Base 

 
When local soils are of poor foundation quality, it is sometimes 
economical to treat them with cement and create a roadway that is 
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bound by the cement mixed into the substrate.  Roots can damage 
the roadway.  Clearing and vegetation controls are important steps 
in keeping the facility in good condition. 
 
5. Asphalt Concrete 

 
Limited depth asphalt exists in many park units.  The cross section 
is sufficient to handle the traffic loading but is very susceptible to 
displacement by roots from vegetation.  Vegetation sometimes 
penetrates from below and surfaces in the roadway.  Control of the 
vegetation is needed to preserve the investment in the roadway. 
 
6. Portland Cement 

 
These roads generally have many joints and vegetation tends to 
develop at these locations.  Controlling this vegetation is necessary 
to keep the roadway serviceable. 
 
When local soils are of poor foundation quality, it is sometimes 
economical to treat them with cement and create a roadway that is 
bound by the cement mixed into the substrate.  Roots can damage 
the facility and therefore clearing and vegetation controls are 
important in keeping the facility in good condition. 

 
M. Road Cross Section 

 
In general, a road cross section begins at the top of a cut area and ends at 
the toe of a fill.  Four other variations occur.  Top of cut to daylight or level 
road to the original ground on the fill side in a bench section, toe of fill to 
the toe of fill in a through fill, daylight on one side to daylight on the other 
side in a complete daylight section or top of cut to top of cut in a through 
cut.  Each of these sections has unique impacts on the user or visitor to a 
park (see Figure 7). 

 
N. Problems Created By Roadside Vegetation 

 
Road construction and maintenance can create a microenvironment that 
favors plant life, which in turn can impact the road and affect its life 
expectancy.  The vegetation that utilizes the roadway area as its substrate 
aggravates erosion.  Living and dead plant material tends to be drier in the 
road openings than under the shade of the forest, thus these fuels tend to 
be more flammable. The openings encourage plant forms that would 
otherwise compete for space.  The natural establishment of the 
groundcover and other vegetation occurs in a predictable way resulting 
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Figure 7.  Typical Road Cross Sections 
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in a change of appearance of the park, which may be perceived as 
unnatural by the educated eye.  However it may look very natural to the 
casual observer. 
 
The vegetation succession stage of the area impacts the road or trail.  In 
the dryer, more sparsely populated areas, clearing is not as critical as in 
areas that have dense vegetation.  In park settings, planted vegetation 
can negatively impact, or compliment, the overall area.  When plants are 
young, they may not affect the utility of the road or trail, and they may 
soften the impacts of the construction process.  As these plants mature, 
they begin to affect the function and longevity of the road or trail.  Roots 
disrupt the traveled way.  Branches block the shoulder area of the road or 
trail and reduce the capacity of the facility, as well as create visibility 
problems.  The brush also uproots the roadway surface and causes the 
water to flow down the road rather than off into the ditch.  It looks pleasant 
but the conditions created by, and the damage done by, the vegetation is 
a real loss.  The vegetation readily colonizes the area next to the road as 
the surfacing maintains moisture longer than the exposed soil.  The lack of 
competing vegetation on the road area provides an enhanced setting for 
the growth of some plants. 
 
Traffic congestion and near-accidents can be caused by roadside 
vegetation.  A good example is the Doheny Beach area south of the San 
Juan Creek crossing.  On busy weekends, the narrow roadway has a mix 
of vehicles, bicycles, pedestrians, wheelchairs, and skaters.  Shrubs 
planted years ago to screen the campground area from the road have 
matured and now fill in shoulder areas.  This has effectively reduced the 
travel corridor by four feet. 
 
A final example of problems created by lush growth of vegetation, can be 
cited in the North Coast area.  In the shadow of the large redwoods, the 
smaller brush and trees proliferate in the moist environment.  With woody 
plants elongating 3 to 5 feet in a season, clearing efforts may need to be 
more intense to allow longer times between maintenance efforts. 
 
Prescriptions for managing vegetation should be site specific.  Simply 
mowing areas with grass cover may be adequate, provided the turf does 
not create drainage and stabilization problems at the road edge.  
Herbicide use is only appropriate where it is target specific and does not 
persist.  Wood chips may be utilized to suppress vegetation growth.  Hand 
grubbing may be needed to achieve a proper balance at other locations.  
As the vegetation mix changes and the density or height of the foliage 
increases, sight distance and road width may become a significant factor 
and more intense activities such as removing trees and brush and heavy 
pruning may be needed.  A side benefit, or a major objective, in 
maintaining the areas along the road or trail, may be to provide for 
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firebreak.  Remembering that the area involved in a road or trail prism is 
not natural, the vegetation that occurs in these areas is most likely 
artificially stimulated.  The prism area mocks natural open areas.  The 
resulting positive vegetation effects may need to be foregone in many 
areas to keep the maintenance of the road or trail within the budget 
constraints of the operation of that facility. 
 
Trees along roadways can also be hazardous to people and property, not 
because the tree part is likely to fall on a moving vehicle, but rather 
because a moving vehicle may collide with a fallen tree part.  Even this 
latter scenario is not common unless the vehicle is speeding or visibility is 
impaired, such that the driver cannot stop the vehicle in time to avoid the 
collision.  The Department’s developed area tree inspection procedure 
cannot be justified along roadways.  However, a less formal inspection 
procedure of roadside trees can be utilized to remove those trees with the 
greatest probability of falling onto the traveled roadbed.  This can be done 
at a reasonable cost that is commensurate with the public safety benefit.  
Such an inspection procedure would reduce risk and lessen staff and 
visitor interruptions caused by fallen trees or tree parts.  
 
The inspection procedure should consist of examining living and dead 
trees adjacent to open park roads, which are tall enough to drop materials 
onto the roadbed.  Such inspections should be accomplished at five-year 
intervals and following severe winds during saturated soil conditions.  
Trees with high potential for failure on to road surface include: 
 

 Dead trees leaning toward the road 
 

 Dead trees with no lean but with large cavities at the base of the 
trunk facing towards the road. 

 
 Dead trees with no lean but with dead or decayed structural 

roots on the side facing the road. 
 

 Live trees leaning toward the road with significant structural 
defects in the roots or lower trunk 

 
 Trees established on the cut slope with over half the structural 

roots exposed. 
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Trees with low potential for failure on to road surface: 
  

 All trees, live or dead, which lean away from road 
 

 All live trees with no lean 
 

Where dead trees of all sizes are plentiful, all dead trees, which overhang 
the road, shall be felled.  Where dead trees are scarce, dead hazard trees 
shall be reduced to a height less than the distance between the road and 
the base of the tree, if it is safe to do so.  Otherwise the tree shall be 
felled.  All live hazard trees shall be reduced to a height less than the 
distance between the road and the base of the tree, if it is safe to do so. 
 
All material shall be left on site but off the road surface, as well as cut and 
fill slopes. 
 
Stumps with a diameter of less than 10 inches shall have a final cut that is 
flush with the ground.  Stumps with a diameter between 10 and 36 inches 
shall have a final cut that is less than 6 inches above the ground.  Stumps 
with a diameter greater than 36 inches shall have a final cut that is less 
than 12 inches above the ground.  All diameters include bark and are 
measured at ground level.  All final cuts shall parallel to the ground and be 
free of splinter or steps.  Stumps may be ground to below ground level. 

 
O. Solar Orientation 

 
The type of vegetation that occurs along the road alignment can impact 
the overall utility of the road or trail.  The area within the limits of the 
roadway and roadway prism are affected by the aspect of the ground on 
which the roadway is located.  Typically southern exposures are more 
sparsely vegetated due to the drying of the area.  Northern exposures 
typically have deeper soils, more vegetation, and drainage concerns are 
more numerous.  Riparian areas, a traditional location for roads, provide 
the greatest challenge to road and trail maintenance.  These areas have 
lots of everything (water, plants, animals, near view opportunities), and 
have been the best place to build transportation facilities (Note: these 
areas had water to drink, shade from the sun, and were usually more 
level. The intent was to utilize this area in low water flow and avoid the 
area when it rains). 

Redwood Coast-to-Crest Trail Project IS/MND C 29



 

 Page 25 

 
Roads Within Fuelbreak Vegetation Management Areas 
 
1. Definition 
 

A firebreak is a natural or constructed area that is devoid of natural organic matter and 
is thus incapable of propagating a fire.  Conversely, a fuelbreak is a natural or constructed 
area where the natural organic matter has been reduced but not eliminated and the fuel is still 
capable of propagating a low intensity fire.  Fire suppression forces use both types of barriers 
to contain and control wildland fires. 
 
2. Problems Leading to Wildfires 
 

A problem associated with increased vegetation is fuel loading and continuity for fire 
adjacent to roadways.  Catalytic converters and other hot exhaust system features may create 
ignition in these areas under certain conditions.  Careless smokers may throw lighted materials 
into this area.  Car fires have started park areas on fire.  Maintaining the roadside ditch area 
may prevent unwanted fires. 
 

The results of failure to maintain vegetation clearings in this arena are quite dramatic.  
The potential for widespread fire is unlike the generally localized consequences of not 
maintaining a roadway or trail. 
 
3. Guidelines for Fire Roads 
 

Many park units already had a high density of roads when the Department acquired the 
property.  New roads should not be installed into a park unit for fire control purposes unless an 
equal or greater amount of old road that is unsuitable for fire control or any other park purpose 
can be restored to its original contour.  New fire roads shall not be installed unless approved in 
the unit Wildfire Management plan. 
 

Fire roads should be a one-track dirt road having an 8-foot minimum width and a 
maximum of 12 feet of wheel surface.  Such roads may also be present in conjunction with an 
approved fuelbreak.  Turnouts shall be installed at reasonable intervals selected by field 
examination.  Roads and turnouts shall be no wider than necessary to provide safe passage of 
patrol, maintenance, and fire fighting equipment.  A fire road may be routed to outside the 
fuelbreak for short distances when necessary because of topographic scenic, or other 
considerations. 
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Table 2.  Vegetation Clearance Requirements for Roads. 

 
Clearance Requirement Type of Road Height (H) Width (W) Comments 

Dirt-Single Lane 14’ 16’ Typical Turnouts required.  Provide for dust control 
visual impacts (wood, chips,etc.) 

Dirt-Two Lane 14’ 26’ Typical  

Paved-Single Lane 14’ 24’ Typical  

Paved-Two Lane 14’ 30’ Typical  

Paved-Multiple Lane 14’ See Note Paved width plus 8’ (4’ on each side) 

 
 
Recommended maximum road gradient shall be 12%, although gradients up to 15% for 

distances up to 25 feet are acceptable.  If it can be clearly shown that there are no other 
feasible routes, short pitches of up to 20% may be permitted. 
 

The road within the fuelbreak will, in most cases, serve as an adequate firebreak.  
Where steep topography dictates that the fire road be routed outside of the fuelbreak, an 
additional firebreak should not be created within the fuelbreak as this may encourage 
unauthorized use by hikers, bikers and horse riders with the resultant erosion problems. 
 

The road shall be maintained in a passable condition and free from deep ruts, down 
trees and limbs.  Outsloping of the road surface is the preferred method to prevent erosion.  If 
available, a layer of wood chips may be placed on the road to aid in the prevention of erosion 
in winter and dust in the summer and to help blend the road into the landscape. 
 
4. Specifications for Fuelbreaks 
 

Figure 8 provides a conceptual illustration of a fuelbreak.  Specifications for vegetation 
modification within fuelbreaks are given in the DPR document Wildfire Management 
Planning for Units of the California State Park System. Guidelines and Policy. 
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Figure 8.  Landscape View of Fuelbreaks with 
Incorporated Road. 
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Trail: Date: April 15, 2015
Phase: 1

Segment: Land Unit: DNCSRP (MCW)

L H W
0 Trail Junction Stringer Gap road and Stringer Gap Cougar Ridge Connector 
0 56 Perform Trail Brushing Construction Light 56.0 lin ft Remove brush/trees in Stringer Gap roadway with excavator 56.0
0 56 Perform Trail Clearing Stob Removal Light 56.0 lin ft Remove stobbers in Stringer Gap roadway with excavator 56.0

56 2159 Perform Trail Brushing Construction Heavy 2103.0 lin ft 2103.0
56 2159 Perform Trail Clearing Stob Removal Heavy 2103.0 lin ft 2103.0

0 18 Perform Trail Construction Hillslope <20% 5 X 18.0 lin ft Trailbed will be full fill bench on recontoured top of cutbank (dozer 
compacted) from Stringer Gap road to trail 18.0

18 41 Perform Trail Construction Hillslope >40%<60% 5 X 23.0 lin ft Trailbed will be full fill bench on recontoured top of cutbank (dozer 
compacted) from Stringer Gap road to trail 23.0

41 75 Perform Trail Construction Hillslope >60%<90% 5 X 34.0 lin ft Trailbed will be full fill bench on recontoured top of cutbank (dozer 
compacted) from Stringer Gap road to trail 34.0

75 250 Perform Trail Construction Hillslope >20%<40% 175.0 lin ft 175.0
245 location indicator - huge OG double stump on uphill side
250 468 Perform Trail Construction Hillslope >40%<60% 5 X 218.0 lin ft 218.0

0 300 Install Trail Hardening Aggregate 
Surfacing Distance <300' 5 X 300.0 0.5 5.0 cu ft 750.0

278 Remove Down Tree Removal Chain 
Saw Tree dia. 1'-3' ea

279 Remove Stump Removal Partial Stump 
Removal by chainsaw 15.0 4.0 8.0 cu ft remove uphill half of stump to maintain sustainable trail grade 480.0

319 Remove Down Tree Removal Chain 
Saw Tree dia. 1'-3' ea Log/slash debris pile. Use excavator to sort and remove while in 

location filling thru cut from Stringer Gap road-to-trail

319 Remove Down Tree Removal Chain 
Saw Tree dia. 1'-3' ea use sound logs for adjacent retaining wall or log barrier

319 Remove Down Tree Removal Chain 
Saw Tree dia. 4'-6' ea

333 Construct Climbing Turn Hillslope <20% 5 X ea

414 Remove Stump Removal Partial Stump 
Removal by chainsaw 12.0 12.0 4.0 cu ft over turned stump with root wad 576.0

428 468 Construct Retaining Wall Wood Log Crib Distance >100'<150' 30.0 4.0 sq ft multi tier, use material from site 319 120.0

428 468 Import Rock Crush Fill Distance >300'<800' 30.0 4.0 5.0 cu ft 600.0
468 640 Construct Trail Construction Hillslope >20%<40% 5 X 172.0 lin ft 172.0

608 Remove Down Tree Removal Chain 
Saw Tree dia. 1'-3' ea

609 Remove Down Tree Removal Chain 
Saw Tree dia. 1'-3' ea

640 1205 Perform Trail Construction Hillslope >40%<60% 5 X 565.0 565.0

643 Remove Stump Removal Partial Stump 
Removal by chainsaw 3.0 4.0 3.0 ea 36.0

728 Construct Climbing Turn Hillslope <20% 5 X ea
728 Construct Log Barrier Distance <50' use down trees at 780
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Units Comment

780 Remove Down Tree Removal Chain 
Saw Tree dia. 1'-3' ea

816 Remove Down Tree Removal Chain 
Saw Tree dia. 1'-3' ea

300 800 Install Trail Hardening Aggregate 
Surfacing Distance >300'<800' 500.0 0.5 5.0 cu ft 1250.0

800 1080 Install Trail Hardening Aggregate 
Surfacing Distance >800'<1300' 280.0 0.5 5.0 cu ft End section of import from Stringer Gap side 700.0

1046 Remove Down Tree Removal Chain 
Saw Tree dia. 1'-3' ea

1080 1359 Import Trail Hardening Aggregate 
Surfacing Distance >800'<1300' 279.0 0.5 5.0 cu ft Begin section of import from Cougar Ridge side 697.5

1096 Fill mound with decaying overturned stump. Use trail dozer to 
move.

1117 Remove Down Tree Removal Chain 
Saw Tree dia. 1'-3' ea

1189 Construct Climbing Turn Hillslope <20% 5 X lin ft

1153 1189 Construct Retaining Wall Cellular 
Confinement 30.0 3.0 5.0 cu ft 450.0

1153 1183 Import Rock Crush Fill Distance >800'<1300' 30.0 3.0 5.0 cu ft 450.0
1205 2095 Perform Trail Construction Hillslope <20% 5 X 890.0 lin ft 890.0
1235 location indicator - top of ridge/saddle area

1359 1859 Import Trail Hardening Aggregate 
Surfacing Distance >300'<800' 500.0 0.5 5.0 cu ft 1250.0

1360 location indicator - trail allignment passes through old skid trail
1384 Fill mound. Use trail dozer to move
1493 Fill pile, use trail dozer to grade and shape

1779 Fill with woody debris. Use trail dozer to remove woody debris and 
fill in adjacent depression

1859 2159 Import Trail Hardening Aggregate 
Surfacing Distance <300' 300.0 0.5 5.0 cu ft 750.0

2040 2071 Construct Retaining Wall Wood Log Crib Distance <50' 30.0 4.0 sq ft 120.0

2040 2071 Import Rock Crush Fill Distance <300' 30.0 4.0 5.0 cu ft 600.0

2095 2159 Perform Trail Construction Hillslope >60%<90% 5 64.0 lin ft
Cutbank of Cougar Ridge, end use of trail dozer and begin hand 

construction export fill from full bench construction to retaining wall 
at 2040

64.0

2113 Location indicatior - in growth position root structure is cut low to 
ground, leave intacts for ground stability

2141 2159 18.0 Use excavator from Cougar Ridge to brush and cut backslope 18.0

2157 Construct Culvert ABS Plastic Single 
Wall Culvert Dia 1.5' across inboard ditch of Cougar Ridge

2159 Install Sign Trail Metal Distance and Direction
2159 Trail Junction Stringer Gap to Cougar Ridge Connector with Cougar Ridge
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Road: Date: March 26 2012
Phase: 1

Segment: Land Unit: DNCRSP (MCW)

L H W
0 intersection East Side road
0 install trail sign, metal 1 ea direction and distance 1

0 150 perform road to trail, 
>40<60 150 lin ft Leave 5' bench on native 

soil 150

0 trail located next to cutbank
0 2985 install rock armoring 2985 0.5 5 cu yd 1.5" crushed rock 276

60 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1

60 trail located on outside edge of 
native soil

150 300 perform road to trail, 
>20<40 150 lin ft 150

155 install drain swale 1 ea 1
155 trail located next to cutbank
165 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1
257 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1

257 trail located on outside edge of 
native soil

257 through cut keep trail inside through cut

300 474 perform road to trail, <20 174 lin ft 174

330 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1
330 trail located next to cutbank

375 remove landing 100 3.0 40 cu yd push<200', use road at 406' 
for storage 444

406 install pinch point use local redwood logs

406 trail located on outside edge of 
native soil

474 521 perform road to trail, 
>20<40 47 lin ft 47

474 trail located next to cutbank
474 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1

521 1037 perform road to trail, 
>40<60 516 lin ft 516

564 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1

564 trail located on outside edge of 
native soil

627 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1
627 trail located next to cutbank

Road Width:

Begin 
Feet

End 
Feet Action Units Comment Total

Stringer Gap

Feature
Size/Qty

Stringer Gap road-to-trail 
19'-24'

Redwood Coast-to-Crest Trail Project IS/MND D 5
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Road: Date: March 26 2012
Phase: 1

Segment: Land Unit: DNCRSP (MCW)

L H W

Road Width:

Begin 
Feet

End 
Feet Action Units Comment Total

Stringer Gap

Feature
Size/Qty

Stringer Gap road-to-trail 
19'-24'

650 intersection with parallel landing below 
stringer gap

650 remove landing 150 15.0 24 cu yd perform full fill recovery on 
landing below Stringer Gap 2000

692 trail located on outside edge of 
native soil

692 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1
748 trail located next to cutbank

799 trail located on outside edge of 
native soil

852 trail located next to cutbank
852 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1

909 trail located on outside edge of 
native soil

909 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1
955 trail located next to cutbank
955 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1

1037 1180 perform road to trail, <20 143 lin ft 143

1037 trail located on outside edge of 
native soil

1037 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1

1059 remove landing 150 6.0 90 cu yd push<200', use gap at ridge 
& road at 1119' for storage 3000

1119 trail located next to cutbank
1119 install pinch point use local redwood logs

1180 1240 perform road to trail, 
>20<40 60 lin ft 60

1180 trail located on outside edge of 
native soil

1180 install pinch point use local redwood logs
1236 trail located next to cutbank
1236 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1

1240 remove landing 100 3.0 25 cu yd push<200', store against 
cutbank 278

1240 4457 perform road to trail, 
>40<60 3217 lin ft 3217

Redwood Coast-to-Crest Trail Project IS/MND D 6
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Road: Date: March 26 2012
Phase: 1

Segment: Land Unit: DNCRSP (MCW)

L H W

Road Width:

Begin 
Feet

End 
Feet Action Units Comment Total

Stringer Gap

Feature
Size/Qty

Stringer Gap road-to-trail 
19'-24'

1310 trail located on outside edge of 
native soil

1310 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1

1400 remove drainage 
crossing 130 40.0 50 cu yd insufficient local storage for 

soil, must be exported 4815

1446 drainage 
crossing

approximate center of 
crossing

1446 trail located next to cutbank

1446 install armored drain 
swale 30 1.0 10 cu yd 11

1446 export
soil from 

drainage X, 
>5000' < 7500'

130 40.0 50 cu yd

use 30 cu yd articulated off 
road dump trucks, haul to 
dump site on elk horn road  

6,825' away

4815

1536 trail located on outside edge of 
native soil

1585 spring water emitting from cutbank

1585 install armored drain 
swale 30 1.0 10 cu yd 11

1585 trail located next to cutbank

1606 trail located on outside edge of 
native soil

1606 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1
1674 trail located next to cutbank
1674 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1

1730 remove landing 150 6.0 90 cu yd insufficient local storage for 
soil, must be exported 3000

1730 export
soil from 

landing, >5000' 
< 7500'

150 6.0 90 cu yd

use 30 cu yd articulated off 
road dump trucks, haul to 
dump site on elk horn road  

7,155' away

3000

1744 trail located on outside edge of 
native soil

1744 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1
1825 trail located next to cutbank
1825 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1

1908 trail located on outside edge of 
native soil

1908 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1

Redwood Coast-to-Crest Trail Project IS/MND D 7
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Road: Date: March 26 2012
Phase: 1

Segment: Land Unit: DNCRSP (MCW)

L H W

Road Width:

Begin 
Feet

End 
Feet Action Units Comment Total

Stringer Gap

Feature
Size/Qty

Stringer Gap road-to-trail 
19'-24'

1968 spring water emitting from cutbank

1968 install armored drain 
swale 30 1.0 10 cu yd 11

1968 trail located next to cutbank

2012 trail located on outside edge of 
native soil

2012 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1
2104 install pinch point use local redwood logs

2117 remove drainage 
crossing 140 30.0 120 cu yd insufficient local storage for 

soil, must be exported 9333

2202 drainage 
crossing

approximate center of 
crossing

2202 trail located next to cutbank

2202 install armored drain 
swale 30 1.0 10 cu yd 11

2202 export
soil from 

drainage X, 
>7500' < 10000'

140 30.0 120 cu yd

use 30 cu yd articulated off 
road dump trucks, haul to 
dump site on elk horn road  

7,627' away

9333

2330 remove landing 180 8.0 60 cu yd
push<200', store against 

cutbank & on road located 
uphill at 2330'

3200

2384 trail located on outside edge of 
native soil

2384 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1

2444 spring water emitting from cutbank

2444 install armored drain 
swale 30 1.0 10 cu yd 11

2444 trail located next to cutbank

2489 trail located on outside edge of 
native soil

2489 install pinch point use local redwood logs

2531 remove drainage 
crossing 50 30.0 170 cu yd insufficient local storage for 

soil, must be exported 4722

2617 spring water emitting from cutbank

2650 spring approximate center of 
crossing

Redwood Coast-to-Crest Trail Project IS/MND D 8
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Road: Date: March 26 2012
Phase: 1

Segment: Land Unit: DNCRSP (MCW)

L H W

Road Width:

Begin 
Feet

End 
Feet Action Units Comment Total

Stringer Gap

Feature
Size/Qty

Stringer Gap road-to-trail 
19'-24'

2650 trail located next to cutbank

2650 install armored drain 
swale 40 1.0 10 cu yd 15

2650 export
soil from 

drainage X, 
>7500' < 10000'

50 30.0 170 cu yd

use 30 cu yd articulated off 
road dump trucks, haul to 
dump site on elk horn road  

8,075' away

4722

2738 trail located on outside edge of 
native soil

2738 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1
2825 trail located next to cutbank
2825 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1

2905 trail located on outside edge of 
native soil

2905 install pinch point 6 2.0 2 cu yd 2 (3' x 2'x 2' rocks off set) 1

2960 spring water emitting from cutbank

2960 install armored drain 
swale 30 1.0 10 cu yd 11

2960 trail located next to cutbank

2980 intersection Stringer Gap Cougar Ridge 
Connector

2985 end road to trail

2985 3120 remove landing 180 3.0 60 cu yd
push<200', store against 

cutbank & on road located 
uphill at 2960' and 3050'

1200

Redwood Coast-to-Crest Trail Project IS/MND D 9
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Road: Date: 3/3/2012
Phase: 2

Segment: Land Unit: DNCRSP (MCW)

L H W
0 Intersection west end of Acrow bridge
0 708 brush road 708 lin ft light 708

0 3523 outslope road 3523 lin ft crown rd. in flat areas outslope on 
sidehill 3523

0 3523 install road base 3523 0.5 18 cu yd 1 1/2" minus crushed rock 1174
125 install sign, metal 1 ea direction and distance information 1
220 install culvert, metal 3' dia 40 lin ft remove existing culvert 1.5' x 40' 40
220 excavate culvert 30 5.0 6 cu yd 33
708 Intersection Elkhorn Road & West Side
708 install sign, metal 1 ea direction and distance information 1

708 3523 install backing rock 2815 0.5 18 cu yd 2'-3" fractured rock under base rock 938

805 wood sign existing
922 install rolling dip 1 ea 1
1050 install rolling dip 1 ea 1
1200 install drain swale 1 ea 1
1350 install rolling dip 1 ea 1
1598 install drain swale 1 ea 1
1784 install culvert, metal 4' dia 60 lin ft 60
1784 excavate culvert 60 20.0 20 cu yd humboldt crossing 889
1784 install backing rock 40 2.0 15 cu yd backfill for culvert 44

2226 install culvert, plastic ADS, 3' dia 60 lin ft 60

2226 excavate culvert 60 15.0 18 cu yd humboldt crossing, do not disturb 
seep along inboard ditch 600

2226 install backing rock 40 2.0 15 cu yd backfill for culvert 44
2685 install drain swale 1 ea 1
2815 install drain swale 1 ea 1
3161 install drain swale 1 ea 1
3323 install rolling dip 1 ea 1
3523 reconstruct climbing turn 1 ea 1
3523 install barrier log 30 2.0 sq ft < 150' 60

3523 Intersection unamed spur road to Sheepshed-
Reservior Link and Elkhorn Road

3523 wood sign direction and distance information

Comment Total

Elkhorn Road

Size/Qty

Road Width:

Begin
Feet

End 
Feet Action Feature Units

>12' < 18'
Acrow Bridge (Mill Creek) to intersection of 
Elkhorn Road & unamed spur road 

Redwood Coast-to-Crest Trail Project IS/MND D 10
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Road: Date: 3/3/2012
Phase: 2

Segment: Land Unit: DNCRSP (MCW)

L H W

0 intersection Elkhorn Road and unamed spur 
road

0 329 brush road, medium 329 lin ft 329
0 329 outslope road 329 lin ft 329
0 329 install backing rock 329 0.5 12 cu yd 2"-3" crushed rock 73
0 329 install base rock 329 0.5 12 cu yd 1 1/2" crushed rock 73
60 install rolling dip 1 ea 1

119 install rolling dip 1 ea 1
177 install rolling dip 1 ea 1
255 install rolling dip 1 ea 1
306 construct swichback 1 ea 1
306 install barrier log 40 3.0 sq ft <50' 120

329 intersection Sheepshed-Reservoir Link and 
unamed spur road

unamed spur road between Elkhorn 
Road and Sheepshed-Reservior Link

<12'
Elk Horn/Sheepshed Connector

Road Width:

Units Comment Total
Size/QtyBegin

Feet
End 
Feet Action Feature

Redwood Coast-to-Crest Trail Project IS/MND D 11
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Road: Date: 3/3/2012
Phase: 2

Segment: Land Unit: DNCRSP (MCW)

L H W

0 intersection Elkhorn spur road and Sheepshed-
Reservoir Link

0 5281 brush road, medium 5281 lin ft 5281

0 5281 outslope road 5281 lin ft crown & outslope road as required 5281

0 431 install road base 431 0.5 24 cu yd 1 1/2" minus crushed rock 192
431 sign, metal sheepshed road
606 install rolling dip 1 ea 1
855 install rolling dip 1 ea 1
1137 install rolling dip 1 ea 1
1739 install rolling dip 1 ea 1
2257 install rolling dip 1 ea 1
3301 install ditchout 1 ea 1

3548 intersection spur trail to picnic area, horse trail 
intersection (Sheepshed Link)

wood sign direction information
3733 construct armored drain swale 30 1.5 30 cu yd 50
3941 remove culvert 20 10.0 15 cu yd 1.5' x 40' aluminum 111
3941 install backing rock 15 2.0 10 cu yd backfill needed for culvert volume 11
4290 remove culvert 20 10.0 15 cu yd 1.5' x 40' aluminum 111
4290 install backing rock 15 2.0 10 cu yd backfill needed for culvert volume 11
4798 remove culvert 20 10.0 10 cu yd 1.5' x 20' aluminum 74
4798 install backing rock 15 2.0 10 cu yd backfill needed for culvert volume 11

5281 intersection Sheepshed-5 road, sheepshed 
road narrows to <12' 

5281 wood sign  direction information

Total

Road Width:

Begin
Feet

End 
Feet Action

Sheepshed

Size/Qty
Feature Units Comment

>18' < 24'
Sheepshed-Reservior Link to Sheepshed-
5 intersection

Redwood Coast-to-Crest Trail Project IS/MND D 12



Page 1 of 1

Road: Date: 3/3/2012
Phase: 2

Segment: Land Unit: DNCRSP (MCW)

L H W
0 intersection Sheepshed-5 road
0 1681 brush road, medium 1681 lin ft 1681
0 1681 outslope road 1681 lin ft 1681
0 1681 install ballast rock 1681 0.5 12 cu yd 374
0 1681 install base rock 1681 0.5 12 cu yd 374

101 install ditchout 1 ea 1
1681 boundary National Park Service

Comment Total

Sheepshed 

Size/Qty

Road Width:

Begin
Feet

End 
Feet Action Feature Units

<12'
Sheepshed (Sheepshed-5 to NPS 
boudary)

Redwood Coast-to-Crest Trail Project IS/MND D 13
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Trail: Date: March 3, 2012
Phase: 2

Segment: Land Unit: DNCRSP (MCW)

L H W
0 Trail Junction East end of Acrow bridge at edge of mill deck
0 Install Sign Trail Metal 1.0 ea Location & Distanced 1.0

0 1756 Perform Trail Brushing 
Construction Light 5 1756.0 lin ft around edge of asphalt deck 1756.0

0 1756 Perform Trail Clearing Stob 
Removal Light 5 1756.0 lin ft around edge of asphalt deck 1756.0

0 913 Construct Trail Construction Hillslope <20% 5 913.0 lin ft 913.0

0 2069 Install Trail Hardening 
Aggregate Surfacing Distance <300' 5 2069.0 0.5 5.0 cu ft aggregate access all along mill deck and 

intersecting roads 5172.5

65 Install Culvert ADS Plastic 
Double Wall Culvert Dia 3' 10.0 lin ft 10.0

65 Install Culvert Headwall Rock 6.0 3.5 1.0 cu ft 21.0

65 Import Rock Wall Rock Distance <300' 6.0 3.5 1.0 cu ft adjacent to mill deck 21.0
78 913 Perform Asphalt Removal Distance <300' 5 835.0 0.5 5.0 cu ft adjacent to mill deck, use heavy equipment 2087.5

168 225 Remove Slide Debris Debris rocky soil 
with wood 57.0 4.0 20.0 cu ft log & soil debris on asphalt deck, use heavy 

equipment 4560.0

249 Install Culvert ADS Plastic 
Double Wall Culvert Dia 3' 10.0 lin ft 10.0

249 Install Culvert Headwall Rock 6.0 3.5 1.0 cu ft 21.0

249 Import Rock Wall Rock Distance <300' 6.0 3.5 1.0 cu ft adjacent to mill deck 21.0
249 273 Install Fill Material Distance <300' 24.0 3.0 15.0 cu ft fill swale around culvert, adjacent to mill deck 1080.0

560 805 Remove Slide Debris Debris rocky soil 245.0 2.5 5.0 cu ft  soil berm on edge of asphalt deck, use heavy 
equipment 3062.5

753 location of water valve
805 855 Install Log Barrier Distance <50' 50.0 2.0 sq ft adjacent to mill deck 100.0
886 culvert location, over drain for mill deck

886 Install Drainage Dip Reverse 
Grade Dip 5 1.0 ea 1.0

913 1043 Construct Trail Construction Hillslope 
>60%<90% 130.0 lin ft 130.0

913 943 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 3' 30.0 3.0 sq ft galvanized steel, no wings 90.0

943 968 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 4' 25.0 4.0 sq ft galvanized steel, no wings 100.0

968 1028 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 6' 60.0 6.0 sq ft galvanized steel, no wings 360.0

Total

Size/Qty

Feature Attribute W
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Units Comment
Begin
Feet

End 
Feet Action Feature

Redwood Coast-to-Crest Trail

East West Winter Route (from Acrow 
Bridge to East Side road)

Redwood Coast-to-Crest Trail Project IS/MND D 14
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Trail: Date: March 3, 2012
Phase: 2

Segment: Land Unit: DNCRSP (MCW)

L H W Total

Size/Qty

Feature Attribute W
oo

d/
Pl
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M
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Units Comment
Begin
Feet

End 
Feet Action Feature

Redwood Coast-to-Crest Trail

East West Winter Route (from Acrow 
Bridge to East Side road)

1028 1043 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 4' 15.0 3.0 sq ft galvanized steel, no wings 45.0

1043 1756 Construct Trail Construction Hillslope <20% 5 713.0 lin ft culvert location, metal,1.5' dia. 713.0

1067 Install Drainage Dip Reverse 
Grade Dip 1.0 ea 1.0

1480 Road intersection from right use road to haul 
materials

1746 Install Drainage Dip Reverse 
Grade Dip 1.0 ea 1.0

1756 2069 Perform Trail Brushing 
Construction Medium 5 313.0 lin ft 313.0

1756 2069 Perform Trail Clearing Stob 
Removal Medium 5 313.0 lin ft 313.0

1756 2069 Perform Trail Construction Hillslope 
>40%<60% 5 X 313.0 lin ft use sweco dozer 313.0

1760 Construct Retaining Wall Rock  
Multi Tier 15.0 3.0 2.0 cu ft 90.0

1760 Import Rock Wall Rock Distance <300' 15.0 3.0 2.0 cu ft use access road at 1480' 90.0

1783 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea if solid, use for retaining wall at 1760' 1.0

2069 Construct Switchback Hillslope 
>40%<60% 5 1.0 ea 1.0

2069 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 4' 20.0 4.0 sq ft 80.0

2069 Install Log Barrier Distance <50' 30.0 2.0 sq ft use east side road for access 60.0
2069 end trail segment
2069 Install Sign Trail Metal 1.0 ea Location & Distanced 1.0
2069 Trail Junction east side road

Redwood Coast-to-Crest Trail Project IS/MND D 15
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Road: Date: 4/14/2012
Phase: 3

Segment: Land Unit: DNCRSP (MCW)

L H W

0 18861 brush road 18861 lin. Ft. medium, not on Maint. 
Cycle 18861

2047 exavate culvert 60 36.0 100 cu yds crossing at 0.60 km 4000

2047 install culvert, 3' dia. 
Metal 120 lin. Ft. 120

2283 exavate culvert 40 36.0 100 cu yds crossing at 0.68 km 2667

2283 install culvert, 3' dia. 
Metal 100 lin. Ft. 100

2955 exavate culvert 45 30.0 50 cu yds crossing at 0.88 km 1250

2955 install culvert, 3' dia. 
Metal 120 lin. Ft. 120

3665 exavate culvert 50 20.0 50 cu yds crossing at 1.09 km 926

3665 install culvert, 4.5' dia. 
Metal 100 lin. Ft. Use downdrain assembly 100

9908 exavate culvert 60 6.0 80 cu yds crossing at 3.02 km 533

9908 install culvert, 5' dia. 
Metal 80 lin. Ft. 80

12172 intersection Teran and Smoke House 
Road

Teran
19'-24'
Teran

Road Width:

Begin 
Feet

End 
Feet Action Units Comment TotalFeature

Size/Qty
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Road: Date: 4/14/2012
Phase: 3

Segment: Land Unit: DNCRSP (MCW)

L H W

0 12149 brush road 12149 lin. Ft. medium, not on Maint. 
Cycle 12149

3340 exavate culvert 50 30.0 100 cu yds crossing at 4.47 km 2778

3340 install culvert, 8' dia. 
Metal 120 lin. Ft. 120

10699 exavate culvert 80 30.0 90 cu yds crossing at 6.58 km 4000

10699 install culvert, 8' dia. 
Metal 120 lin. Ft. 120

10902 exavate culvert 90 45.0 100 cu yds
crossing at 6.67 km. Do not 

disturb spring habitat at 
upstream channel left

7500

10902 install culvert, 7' dia. 
Metal 120 lin. Ft. 120

12149 intersection Smoke House Road and 
Smokehouse-5

Smoke House Road
19'-24'
Smoke House

Road Width:

Begin 
Feet

End 
Feet Action Units Comment TotalFeature

Size/Qty
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Road: Date: April 20,2012
Phase: 4

Segment: Land Unit: DNCRSP (MCW)

L H W

0 intersection Smoke House Road and 
Smokehouse-5

0 install sign trail 1 ea location & distance 1

0 126 perform road to trail 
<20% 126 lin ft leave 5' bench on native 

soil 126

0 through cut outslope trail to west 
(outboard hinge)

0 466 install rock armoring 466 0.3 5 cu yd 11/2" minus crushed rock 28

0 import 1 1/2" minus 
<300 300 0.3 5 cu yd 18

0 import 1 1/2" 
minus>300<800 166 0.3 5 cu yd 10

69 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

69 import rock 500-700 lbs 
<300' 6 2.0 2 cu yd 1

126 957 perform road to trail 
>20%<40 831 lin ft leave 5' bench on native 

soil 831

126 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

126 import rock 500-700 lbs 
<300' 6 2.0 2 cu yd 1

194 install armored drain 
dip 10 1.0 10 cu yd 4

194 import rock 200-300 
lb<300' 10 1.0 10 cu yd 4

194 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

194 import rock 500-700 lbs 
<300' 6 2.0 2 cu yd 1

300 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

300 import rock 500-700 lbs 
<300' 6 2.0 2 cu yd 1

466 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

466 import rock 500-700 lbs 
>300'<800' 6 2.0 2 cu yd 1

499 remove landing 150 6.0 50 cu yd push <200' store against 
cutbank 833

643 957 install rock armoring 314 0.3 5 cu yd 11/2" minus crushed rock 19

643 800 import 1 1/2" minus 
>300'<800' 157 0.3 5 cu yd 10

643 957 import 1 1/2" minus 
>800'<1300' 157 0.3 5 cu yd 10

Comment Total

Smokehouse-5

Feature
Size/Qty

Road Width:

Begin 
Feet

End 
Feet Action Units

Smokehouse-5 road to trail and 
road removal

19'-24'
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Road: Date: April 20,2012
Phase: 4

Segment: Land Unit: DNCRSP (MCW)

L H W Comment Total

Smokehouse-5

Feature
Size/Qty

Road Width:

Begin 
Feet

End 
Feet Action Units

Smokehouse-5 road to trail and 
road removal

19'-24'

643 install armored drain 
dip 10 1.0 10 cu yd 4

643 import rock 200-300 
lb>300'<800' 10 1.0 10 cu yd 4

643 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

643 import rock 500-700 lbs 
>300'<800' 6 2.0 2 cu yd 1

744 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

744 import rock 500-700 lbs 
>300'<800' 6 2.0 2 cu yd 1

800 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

800 import rock 500-700 lbs 
>300'<800' 6 2.0 2 cu yd 1

910 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

910 import rock 500-700 lbs 
>800'<1300' 6 2.0 2 cu yd 1

957 remove landing 120 15.0 25 cu yd push <200' store against 
cutbank 833

957 3395 perform road to trail 
>40%<60 2438 lin ft leave 5' bench on native 

soil 2438

957 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

957 import rock 500-700 lbs 
>800'<1300' 6 2.0 2 cu yd 1

1017 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

1017 import rock 500-700 lbs 
>800'<1300' 6 2.0 2 cu yd 1

1108 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

1108 import rock 500-700 lbs 
>800'<1300' 6 2.0 2 cu yd 1

1108 1623 install rock armoring 515 0.3 5 cu yd 11/2" minus crushed rock 31

1108 1300 import 1 1/2" minus 
>800'<1300' 192 0.3 5 cu yd 12

1108 957 import 1 1/2" minus 
>1300'<1800' 500 0.3 5 cu yd 31

1108 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

1108 import rock 500-700 lbs 
>800'<1300' 6 2.0 2 cu yd 1

1152 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

1152 import rock 500-700 lbs 
>800'<1300' 6 2.0 2 cu yd 1
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Road: Date: April 20,2012
Phase: 4

Segment: Land Unit: DNCRSP (MCW)

L H W Comment Total

Smokehouse-5

Feature
Size/Qty

Road Width:

Begin 
Feet

End 
Feet Action Units

Smokehouse-5 road to trail and 
road removal

19'-24'

1188 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

1188 import rock 500-700 lbs 
>800'<1300' 6 2.0 2 cu yd 1

1259 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

1259 import rock 500-700 lbs 
>800'<1300' 6 2.0 2 cu yd 1

1323 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

1323 import rock 500-700 lbs 
>1300'<1800' 6 2.0 2 cu yd 1

1363 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

1363 import rock 500-700 lbs 
>1300'<1800' 6 2.0 2 cu yd 1

1436 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

1436 import rock 500-700 lbs 
>1300'<1800' 6 2.0 2 cu yd 1

1483 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

1483 import rock 500-700 lbs 
>1300'<1800' 6 2.0 2 cu yd 1

1538 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

1538 import rock 500-700 lbs 
>1300'<1800' 6 2.0 2 cu yd 1

1577 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

1577 import rock 500-700 lbs 
>1300'<1800' 6 2.0 2 cu yd 1

1623 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

1623 import rock 500-700 lbs 
>1300'<1800' 6 2.0 2 cu yd 1

1722 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

1722 import rock 500-700 lbs 
>1300'<1800' 6 2.0 2 cu yd 1

1790 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1
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Road: Date: April 20,2012
Phase: 4

Segment: Land Unit: DNCRSP (MCW)

L H W Comment Total

Smokehouse-5

Feature
Size/Qty

Road Width:

Begin 
Feet

End 
Feet Action Units

Smokehouse-5 road to trail and 
road removal

19'-24'

1790 import rock 500-700 lbs 
>1300'<1800' 6 2.0 2 cu yd 1

1892 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

1892 import rock 500-700 lbs 
>1800'<2500' 6 2.0 2 cu yd 1

1972 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

1972 import rock 500-700 lbs 
>1800'<2500' 6 2.0 2 cu yd 1

1972 install armored drain 
dip 10 1.0 10 cu yd 4

1972 import rock 200-300 
lb>1800'<2500' 10 1.0 10 cu yd 4

2030 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

2030 import rock 500-700 lbs 
>1800'<2500' 6 2.0 2 cu yd 1

2093 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

2093 import rock 500-700 lbs 
>1800'<2500' 6 2.0 2 cu yd 1

2143 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

2143 import rock 500-700 lbs 
>1800'<2500' 6 2.0 2 cu yd 1

2183 2344 install rock armoring 161 0.5 5 cu yd 11/2" minus crushed rock 15

2183 2344 import 1 1/2" minus 
>1800'<2500' 161 0.5 5 cu yd 15

2194 remove drainage 
crossing 30 15.0 30 cu yd push <200' store against 

cutbank 250

2217 2371 construct trail, 5' wide 154 0.0 0 lin ft in and out of drainage 
crossing 154

2217 2371 export soil <150 154 2.5 5 cu ft out of crossing 71

2271 construct retaining wall, 
rock multitier 12 3.0 2 cu ft 72

2271 gather rock <300' 12 3.0 2 cu ft use native rock adjacent to 
wall 72

2271 construct bridge all 
weather  steel 24 lin ft 24
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Road: Date: April 20,2012
Phase: 4

Segment: Land Unit: DNCRSP (MCW)

L H W Comment Total

Smokehouse-5

Feature
Size/Qty

Road Width:

Begin 
Feet

End 
Feet Action Units

Smokehouse-5 road to trail and 
road removal

19'-24'

2271 remove drainage 
crossing 20 10.0 30 cu yd push <200' store against 

cutbank 111

2295 construct retaining wall, 
rock multitier 12 3.0 2 cu ft 72

2295 gather rock <300' 12 3.0 2 cu ft use native rock adjacent to 
wall 72

2332 construct retaining wall, 
rock single tier 8 1.0 1 cu ft 8

2332 gather rock <300' 8 1.0 1 cu ft use native rock adjacent to 
wall 8

2332 construct bridge fiberglass 
I beam 12 lin ft 12

2344 construct retaining wall, 
rock single tier 8 1.0 1 cu ft 8

2344 gather rock <300' 8 1.0 1 cu ft use native rock adjacent to 
wall 8

2517 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

2517 import rock 500-700 lbs 
>1800'<2500' 6 2.0 2 cu yd 1

2633 2794 construct trail, 5' wide 161 0.0 0 lin ft in and out of drainage 
crossing 161

2633 2794 export soil <150 161 2.5 5 cu ft out of crossing 75
2633 2794 install rock armoring 161 0.5 5 cu yd 11/2" minus crushed rock 15

2633 2794 import 1 1/2" minus 
>2500' 161 0.5 5 cu yd 15

2733 remove drainage 
crossing 40 13.0 32 cu yd push <200' store against 

cutbank 308

2722 construct
retaining wall 
soldier A.W. 

steel
15 4.0 sq ft 60

2733 construct bridge all 
weather  steel 40 lin ft 40

2742 construct
retaining wall 
soldier A.W. 

steel
15 4.0 sq ft 60

2862 construct
retaining wall 
soldier A.W. 

steel
12 3.0 sq ft 36
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Road: Date: April 20,2012
Phase: 4

Segment: Land Unit: DNCRSP (MCW)

L H W Comment Total

Smokehouse-5

Feature
Size/Qty

Road Width:

Begin 
Feet

End 
Feet Action Units

Smokehouse-5 road to trail and 
road removal

19'-24'

2874 construct bridge all 
weather  steel 40 lin ft 40

2914 construct
retaining wall 
soldier A.W. 

steel
12 3.0 sq ft 36

2874 remove drainage 
crossing 40 18.0 60 cu yd push <200' store against 

cutbank 800

2899 3105 construct trail, 5' wide 206 0.0 0 lin ft in and out of drainage 
crossing 206

2899 3105 export soil <150 206 2.5 5 cu ft out of crossing 95
2899 3105 install rock armoring 206 0.5 5 cu yd 11/2" minus crushed rock 19

2899 3105 import 1 1/2" minus 
>2500' 206 0.5 5 cu yd 19

3050 construct bridge fiberglass 
I beam 12 lin ft 12

3192 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

3192 import rock 500-700 lbs 
>2500' 6 2.0 2 cu yd 1

3274 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

3274 import rock 500-700 lbs 
>2500' 6 2.0 2 cu yd 1

3312 3820 install rock armoring 508 0.3 5 cu yd 11/2" minus crushed rock 31

3312 import 1 1/2" minus 
>2500' 508 0.3 5 cu yd 31

3312 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

3312 import rock 500-700 lbs 
>2500' 6 2.0 2 cu yd 1

3394 install armored drain 
dip 10 1.0 10 cu yd 4

3394 import rock 200-300 lb 
>2500' 10 1.0 10 cu yd 4

3395 3820 perform road to trail 
>20%<40 425 425

3471 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

3471 import rock 500-700 lbs 
>2500' 6 2.0 2 cu yd 1

3521 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

3521 import rock 500-700 lbs 
>2500' 6 2.0 2 cu yd 1
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Road: Date: April 20,2012
Phase: 4

Segment: Land Unit: DNCRSP (MCW)

L H W

Road Width:

Begin 
Feet

End 
Feet Action Units

Smokehouse-5 road to trail and 
road removal

19'-24'

Comment Total

Smokehouse-5

Feature
Size/Qty

3558 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

3558 import rock 500-700 lbs 
>2500' 6 2.0 2 cu yd 1

3621 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

3621 import rock 500-700 lbs 
>2500' 6 2.0 2 cu yd 1

3669 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

3669 import rock 500-700 lbs 
>2500' 6 2.0 2 cu yd 1

3715 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

3715 import rock 500-700 lbs 
>2500' 6 2.0 2 cu yd 1

3790 install pinch point 6 2.0 2 cu yd 2 (3'x2'x2' rocks off set) 1

3790 import rock 500-700 lbs 
>2500' 6 2.0 2 cu yd 1

3820 end road to trail Intersection with  Little Bald 
Hills trail connector

3820 4432 perform road removal 
>20%<40% 612 612

3928 remove landing 135 15.0 40 cu yd push <200' store against 
cutbank 1500

3960 4110 spring 150

Perennial spring in inboard 
ditch. Excavate and export 

embankment fill. Do not 
disturb spring hydrology or 

associated habitat

150

4317 remove landing 115 12.0 30 cu yd push <200' store against 
cutbank 767

4432 end road removal 
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Trail: Date: April 28, 2012
Phase: 4

Segment Land Unit: DNCSRP (MCW) and SRNRA

L H W

0 Trail Junction Smokehouse-5 and Smokehouse-5 Little Bald 
Hills Connector

0 Install Sign Trail Metal 1.0 ea Location & Distance Information 1.0

0 628 Perform Trail Brushing 
Construction Heavy 5 628.0 lin ft 628.0

0 628 Perform Trail Clearing Stob 
Removal Heavy 5 628.0 lin ft 628.0

0 198 Perform Trail Construction Hillslope 
>20%<40% 5 X 198.0 lin ft 198.0

0 Construct Climbing Turn Hillslope 
>20%<30% 5 X 1.0 ea 1.0

0 Install Log Barrier Distance <50' 40.0 1.0 sq ft down log adjacent to cclimbing turn 40.0

198 628 Perform Trail Construction Hillslope 
>40%<60% 5 X 430.0 430.0

502 Near U. S. Forest Service Boundary

502 Construct Retaining Wall Rock  
Multi Tier 10.0 3.0 2.0 cu ft 60.0

502 Import Rock Wall Rock Distance 
>300'<800' X 10.0 3.0 2.0 cu ft Transport from Smokehouse 5, use toters 60.0

512 Excavate Soil soil soft 12.0 2.0 5.0 cu ft bridge abutment 120.0
512 Export Soil from Drainage X Distance <100 X 12.0 2.0 5.0 cu ft 120.0
512 Construct Bridge Steel I Beam 5 20.0 lin ft All Weather Steel Stringers 20.0
532 Excavate Soil soil soft 12.0 2.0 5.0 cu ft bridge abutment 120.0
532 Export Soil from Drainage X Distance <100 X 12.0 2.0 5.0 cu ft 120.0

532 Construct Retaining Wall Rock  
Multi Tier 10.0 3.0 2.0 cu ft 60.0

532 Import Rock Wall Rock Distance 
>300'<800' X 10.0 3.0 2.0 cu ft Transport from Smokehouse 5, use toters 60.0

628 1342 Perform Trail Construction Hillslope 
>20%<40% 5 X 714.0 lin ft 714.0

628 Excavate Rock rock medium 10.0 2.0 5.0 cu ft Potential use at 532' bridge site 100.0

628 803 Perform Trail Brushing 
Construction Light 175.0 lin ft 175.0

Begin 
Feet

End 
Feet Action Feature

Redwood Coast-to-Crest Trail

Smokehouse-5 Little Bald Hills Connector
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Trail: Date: April 28, 2012
Phase: 4

Segment Land Unit: DNCSRP (MCW) and SRNRA

L H W Total
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Units Comment
Begin 
Feet

End 
Feet Action Feature

Redwood Coast-to-Crest Trail

Smokehouse-5 Little Bald Hills Connector

628 803 Perform Trail Clearing Stob 
Removal Light 175.0 lin ft 175.0

705 Trail is downslope from horned butterwort 
occurances to provide a 15ft buffer

803 864 Perform Trail Brushing 
Construction Heavy 61.0 lin ft 61.0

803 864 Perform Trail Clearing Stob 
Removal Heavy 61.0 lin ft 61.0

886 Approximate CSP/SRNRA boundary
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Trail: Date: February 24, 2012
Phase: 5

Segment Land Unit: NPS & CSP (DNCRSP MCW)

L H W

2050 East Side of Hwy 101 at future underpass crossing 
location; entering NPS property

2050 11895 Construct Trail Brushing 
Construction Heavy 9845.0 lin ft 9845.0

2050 13634 Construct Trail Clearing Stob 
Removal Heavy 11584.0 lin ft 11584.0

2050 2186 Construct Trail Construction Hillslope <20% 136.0 lin ft 136.0

2050 2186 Install Trail Hardening 
Aggregate Surfacing

Distance 
>1800'<2500' 136.0 1.5 3.0 cu ft May be possible to dump rock off Hwy 101 612.0

2100 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1' Dia. 1.0

2117 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1' Dia. 1.0

2186 Construct Retaining Wall Wood 
Cribbed Interlocking P 15.0 5.0 sq ft Facer 15' no Wings, Bridge Approach 75.0

2186 Construct Retaining Wall Wood 
Cribbed Interlocking P 15.0 5.0 sq ft Facer 15' no Wings, Bridge Approach 75.0

2201 Excavate Soil soil soft 12.0 2.0 12.0 cu ft 288.0

2201 Export Soil from Drainage X Distance 
>100'<200' 12.0 2.0 12.0 cu ft 288.0

2201 Construct Bridge Galvanized Steel I 
Beam 40.0 lin ft 40.0

2241 Excavate Soil soil soft 12.0 1.0 12.0 cu ft 144.0

2241 Export Soil from Drainage X Distance 
>100'<200' 12.0 1.0 12.0 cu ft 144.0

2241 Construct Retaining Wall Wood 
Cribbed Interlocking Wood Cribbed P 12.0 6.0 sq ft Facer 12', Wings 30', Intergrate (9) steps into 

wings 72.0

2241 Construct Steps Cut Out Stringer 9.0 ea 9.0
2256 2542 Construct Trail Construction Hillslope <20% 286.0 lin ft 286.0

2256 2288 Install Trail Hardening 
Aggregate Surfacing

Distance 
>1800'<2500' 32.0 2.0 3.0 cu ft May be Possible To Dump Rock Off Highway 101 192.0

2288 Construct Steps Wood Standard 
Single P 50.0 ea 50.0

Redwood Coast-to-Crest

TotalUnits Comment

Size/Qty

Feature Attribute W
oo

d 
/ P

la
st

ic

M
ec

hi
ni

ze
d

Tr
ea

d 
W

id
th

A
cc

es
si

bl
e

Begin
Feet

End 
Feet Action Feature

101 Rellim Ridge Connector
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Trail: Date: February 24, 2012
Phase: 5

Segment Land Unit: NPS & CSP (DNCRSP MCW)

L H W

Redwood Coast-to-Crest
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Begin
Feet

End 
Feet Action Feature

101 Rellim Ridge Connector

2288 Import Rock Crush Fill Distance 
>1800'<2500' 12.0 2.5 2.0 cu ft For Back Filling Steps, May be Possible To Dump 

Rock Off Highway 101 60.0

2397 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1.0

2542 End Step Section

2542 3016 Construct Trail Construction Hillslope 
>20%<40% 474.0 lin ft 474.0

2687 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1' Dia. 1.0

2712 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 2' Dia. 1.0

2745 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 2.0 ea 1' Dia. 2.0

2777 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 2' Dia. 1.0

2808 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 2.0 ea 1.5' Dia. 2.0

2871 Construct Climbing Turn Hillslope 
>20%<30% 1.0 ea 1.0

2871 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 2' P 25.0 2.0 sq ft Facer 20' , Wing 5', 1 Wing 50.0

2895 Corner of Climbing Turn

2895 Install Log Barrier Distance 
>50'<100'' 35.0 2.0 sq ft Use Local Tree 70.0

2950 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 2' P 15.0 2.0 sq ft Facer 5', Wings 10', 2 Wings 30.0

2970 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 2' p 15.0 2.0 sq ft Facer 5', Wings 10', 2 Wings 30.0

3003 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1' Dia. 1.0
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Trail: Date: February 24, 2012
Phase: 5

Segment Land Unit: NPS & CSP (DNCRSP MCW)

L H W

Redwood Coast-to-Crest
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101 Rellim Ridge Connector

3016 3293 Construct Trail Construction Hillslope 
>40%<60% 277.0 lin ft 277.0

3082 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1.5' Dia. 1.0

3127 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1' Dia. 1.0

3166 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 3' P 30.0 3.0 sq ft Facer 20' Wings 10', 2 Wings 90.0

3202 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1' Dia. 1.0

3224 Remove Down Tree Removal 
Chain Saw Tree dia. 4'-6' 1.0 ea 4' Dia. 1.0

3247 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 2.0 ea 1' Dia. 2.0

3281 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1' Dia. 1.0

3293 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1' Dia. 1.0

3293 3951 Construct Trail Construction Hillslope 
>20%<40% 658.0 lin ft 658.0

3317 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1' Dia. 1.0

3380 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 3' 15.0 3.0 sq ft Facer 5' Wings 10', 2 Wings 45.0

3432 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1' Dia. 1.0

3471 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1' Dia. 1.0

3515 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 3' 25.0 3.0 sq ft Facer 15' Wings 10', 2 Wings 75.0
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Trail: Date: February 24, 2012
Phase: 5

Segment Land Unit: NPS & CSP (DNCRSP MCW)

L H W

Redwood Coast-to-Crest
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101 Rellim Ridge Connector

3515 Construct Switchback Hillslope 
>30%<40% 1.0 ea 1.0

3545 Switchback Corner

3582 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 2' Dia. 1.0

3584 3614 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 6' 30.0 6.0 sq ft Facer 20' Wings 10', 2 Wings 180.0

3585 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 2' Dia. 1.0

3614 End of Retaining Wall

3688 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1' Dia. 1.0

3734 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1' Dia. 1.0

3739 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1.5' Dia. 1.0

3788 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 4' P 20.0 4.0 sq ft Facer 10' Wings 10', 2 Wings 80.0

3852 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 3' Dia. 1.0

3854 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 4' P 30.0 4.0 sq ft Facer 20' Wings 10', 2 Wings 120.0

3881 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 3' Dia. 1.0

3885 Remove Down Tree Removal 
Chain Saw Tree dia. 4'-6' 1.0 ea 5' Dia. 1.0

3951 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1' Dia. 1.0

3951 4407 Construct Trail Construction Hillslope 
>40%<60% 456.0 lin ft 456.0
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101 Rellim Ridge Connector

3951 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 4' P 20.0 4.0 sq ft Facer10' Wings 10', 2 Wings 80.0

3980 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 3' Dia. 1.0

4044 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 4' P 25.0 4.0 sq ft Facer15' Wings 10', 2 Wings 100.0

4101 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1.5' Dia. 1.0

4124 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 2' P 20.0 2.0 sq ft Facer10' Wings 10', 2 Wings 40.0

4186 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 3' P 30.0 3.0 sq ft Facer20' Wings 10', 2 Wings 90.0

4205 Excavate Rock rock hard 30.0 3.0 3.0 cu ft 270.0

4334 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 3' P 25.0 3.0 sq ft Facer15' Wings 10', 2 Wings 75.0

4407 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 3' P 30.0 3.0 sq ft Facer 20' Wings 10', 2 Wings 90.0

4407 5112 Construct Trail Construction Hillslope 
>20%<40% 705.0 lin ft 705.0

4457 Approximate NPS/CSP boundary

4614 Install Riprap Rock  Dry Wall 0 20.0 1.0 6.0 cu ft Use Rock From 4672' Ecavation 120.0

4614 Gather Rock Wall Rock Distance <300' 20.0 1.0 6.0 cu ft Haul Rock From 4672' & 4725' Ecavation 120.0
4672 Excavate Rock rock hard 25.0 2.0 3.0 cu ft Use on 4614 Rip Rap 150.0

4695 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 3' P 30.0 3.0 sq ft Facer 20' Wings 10', 2 Wings 90.0
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101 Rellim Ridge Connector

4695 Construct Switchback Hillslope 
>30%<40% 1.0 ea 1.0

4714 Switchback Corner
4725 Excavate Rock rock hard 14.0 2.0 2.0 cu ft Use on 4614 Rip Rap & 4779 Rock Wall 56.0

4737 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 3' P 20.0 3.0 sq ft Facer 10' Wings 10', 2 Wings 60.0

4779 Construct Retaining Wall Rock 
Single Tier 0 15.0 1.0 1.0 cu ft Use Rock From 4725' Ecavation 15.0

4779 Gather Rock Wall Rock Distance <300' 15.0 1.0 1.0 cu ft Haul Rock From  4725' Ecavation 15.0
5035 Approximate NPS/CSP boundary

5112 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 2.0 ea 1.5' Dia. 2.0

5112 5272 Construct Trail Construction Hillslope <20% 160.0 lin ft 160.0

5135 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 2' Dia. 1.0

5152 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 2.5' Dia. 1.0

5164 Topographic Turn

5186 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 2' P 15.0 2.0 sq ft Facer 5' Wings 10', 2 Wings 30.0

5199 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 2' Dia. 1.0

5201 Approximate NPS/CSP boundary

5272 5369 Construct Trail Construction Hillslope 
>20%<40% 97.0 lin ft 97.0

5369 5593 Construct Trail Construction Hillslope 
>40%<60% 224.0 lin ft 224.0

5593 Railroad Grade
5593 5680 Construct Trail Construction Hillslope <20% 87.0 lin ft 87.0

5593 7495 Install Trail Hardening 
Aggregate Surfacing

Distance 
>1800'<2500' 1902.0 1.5 4.0 cu ft Haul Material in From Hamilton Road Along 

Railroad Grade 11412.0
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101 Rellim Ridge Connector

5614 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1' Dia. 1.0

5628 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 2' Dia. 1.0

5659 Construct Bridge Fiberglass I Beam 24.0 lin ft Use plastic sills & fiberglass stringers 24.0

5680 5795 Construct Trail Construction Hillslope 
>20%<40% 115.0 lin ft Trail on sideslope above failed embankment 115.0

5795 5882 Construct Trail Construction Hillslope <20% 87.0 lin ft 87.0

5790 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1.5' Dia. 1.0

5805 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1.5' Dia. 1.0

5858 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 2' Dia. 1.0

5882 5969 Construct Trail Construction Hillslope 
>20%<40% 87.0 lin ft Trail shifts up onto west bank of Railroad Grade to 

aviod seasonal wetland area 87.0

5949 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 4' P 20.0 4.0 sq ft Use excavated trail bed for retaining wall backfill 80.0

5969 6029 Construct Trail Construction Hillslope <20% 60.0 lin ft Trail back on Railroad Grade at end of seasonal 
wetland area 60.0

5909 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 2.0 ea 1' Dia. 2.0

6015 Construct Bridge Fiberglass I Beam 24.0 lin ft Use plastic sills & fiberglass stringers 24.0

6029 6048 Construct Trail Construction Hillslope 
>20%<40% 19.0 lin ft Trail shifts up onto east bank of Railroad Grade to 

aviod seasonal wetland area 19.0

6048 6226 Construct Trail Construction Hillslope <20% 178.0 lin ft Trail back on Railroad Grade at end of seasonal 
wetland area 178.0

6169 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 3.0 ea 1' Dia. 3.0
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101 Rellim Ridge Connector

6226 6318 Construct Trail Construction Hillslope 
>20%<40% 92.0 lin ft Trail shifts up onto west bank of Railroad Grade to 

aviod seasonal wetland area 92.0

6300 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1' Dia. 1.0

6318 6711 Construct Trail Construction Hillslope <20% 393.0 lin ft Trail back on Railroad Grade at end of seasonal 
wetland area 393.0

6346 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 2.0 ea 1' Dia. 2.0

6711 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 2' Dia. 1.0

6711 6770 Construct Trail Construction Hillslope 
>60%<90% 59.0 lin ft Trail Climbs to Bridge Abutment 59.0

6711 6770 Export Soil from Drainage X Distance 
>100'<200' 59.0 4.0 2.0 cu ft 472.0

6770 Excavate Soil soil soft 12.0 4.0 12.0 cu ft Bridge Abutment 576.0

6770 Export Soil from Drainage X Distance 
>100'<200' 12.0 4.0 12.0 cu ft 576.0

6770 Construct Retaining Wall Wood 
Cribbed Interlocking Wood Cribbed P 10.0 4.0 sq ft Facer 12', Wings 24', Intergrate (6) steps into 

wings 40.0

6770 Construct Steps Cut Out Stringer 6.0 ea 6.0

6770 Construct Bridge Galvanized Steel I 
Beam 90.0 lin ft Across Blown Out Drainage Crossing 90.0

6855 Excavate Soil soil soft 12.0 2.0 12.0 cu ft Bridge Abutment 288.0

6855 Export Soil from Drainage X Distance 
>100'<200' 12.0 2.0 12.0 cu ft 288.0

6855 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 3' P 36.0 3.0 sq ft Facer 12' Wings 24', 2 Wings 108.0

6865 Construct Steps Wood Standard 
Single P 9.0 ea 9.0

6892 6925 Construct Trail Construction Hillslope <20% 33.0 lin ft 33.0

6925 7073 Construct Trail Construction Hillslope 
>40%<60% 148.0 lin ft Trail shifts up onto east bank of Railroad Grade to 

aviod seasonal wetland area 148.0
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101 Rellim Ridge Connector

6995 7495 Install Trail Hardening 
Aggregate Surfacing

Distance 
>1300'<1800' 500.0 1.5 4.0 cu ft Haul Material in From Hamilton Road Along 

Railroad Grade 3000.0

7073 7303 Construct Trail Construction Hillslope <20% 230.0 lin ft Trail back on Railroad Grade at end of seasonal 
wetland area 230.0

7303 7351 Construct Trail Construction Hillslope 
>40%<60% 48.0 lin ft Trail shifts up onto east bank of Railroad Grade to 

aviod seasonal wetland area 48.0

7337 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 3.0 ea 1' Dia. 3.0

7351 7456 Construct Trail Construction Hillslope <20% 105.0 lin ft Trail back on Railroad Grade at end of seasonal 
wetland area 105.0

7456 7486 Construct Trail Construction Hillslope 
>20%<40% 30.0 lin ft Trail stays to upslope (east) side of sedges 30.0

7486 7990 Construct Trail Construction Hillslope <20% 504.0 lin ft Trail back on Railroad Grade at end of sedges 504.0
7534 Construct Puncheon Pedestrain 24.0 lin ft Use plastic sills & fiberglass stringers 24.0

7593 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 3' Dia. 1.0

7495 7990 Install Trail Hardening 
Aggregate Surfacing

Distance 
>800'<1300' 495.0 1.5 4.0 cu ft Haul Material in From Hamilton Road Along 

Railroad Grade 2970.0

7990 8480 Construct Trail Construction Hillslope 
>60%<90% 490.0 lin ft Trail Departs From Railroad Grade, Remove 

Spruce Tree 490.0

7990 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 4' P 25.0 4.0 sq ft Facer 25', No Wings 100.0

8164 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 3' P 30.0 3.0 sq ft Facer 20', Wings 10', 2 Wings 90.0

8164 Construct Switchback Hillslope 
>40%<60% 1.0 ea 1.0

8191 Switchback Corner

8191 Install Log Barrier Distance 
>50'<100'' 30.0 2.0 sq ft Use Local Tree 60.0

8329 Excavate Rock rock hard 10.0 1.5 3.0 cu ft 45.0
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101 Rellim Ridge Connector

8335 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 4' P 40.0 4.0 sq ft Facer 30', Wings 10', 2 Wings 160.0

8400 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 4' P 40.0 4.0 sq ft Facer 30', Wings 10', 2 Wings 160.0

8400 Construct Switchback Hillslope 
>40%<60% 1.0 ea 1.0

8434 Switchback Corner

8434 Install Log Barrier Distance 
>50'<100'' 30.0 2.0 sq ft Use Local Tree 60.0

8445 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1' Dia. 1.0

8480 8915 Construct Trail Construction Hillslope 
>40%<60% 435.0 lin ft 435.0

8636 Approximate NPS/CSP boundary
8807 Approximate NPS/CSP boundary

8898 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 3' P 25.0 3.0 sq ft Facer 15', Wings 10', 2 Wings 75.0

8915 9029 Construct Trail Construction Hillslope 
>60%<90% 114.0 lin ft 114.0

8938 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 6' P 60.0 6.0 sq ft Facer 40', Wings 10', 2 Wings 360.0

8964 Construct Switchback Hillslope 
>40%<60% 1.0 ea 1.0

8998 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 4' P 60.0 4.0 sq ft Facer 40', Wings 10', 2 Wings 240.0

9009 Switchback Corner

9009 Install Log Barrier Distance 
>50'<100'' 30.0 2.0 sq ft Use Local Tree 60.0
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101 Rellim Ridge Connector

9029 9514 Construct Trail Construction Hillslope <20% 485.0 lin ft 485.0
9072 Approximate NPS/CSP boundary

9280 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 2' Dia. 1.0

9514 9723 Construct Trail Construction Hillslope 
>20%<40% 209.0 lin ft 209.0

9723 10118 Construct Trail Construction Hillslope <20% 395.0 lin ft 395.0

10118 11490 Construct Trail Construction Hillslope 
>20%<40% 1372.0 lin ft 1372.0

10298 Construct Swale 1.0 ea 1.0
10641 Construct Swale 1.0 ea 1.0
10982 Approximate NPS/CSP boundary

11112 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1' Dia. 1.0

11176 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 3' Dia. 1.0

11490 13037 Construct Trail Construction Hillslope 
>40%<60% 1547.0 lin ft 1547.0

11514 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 3' P 40.0 3.0 sq ft Facer 30', Wings 10', 2 Wings 120.0

11514 Construct Switchback Hillslope 
>40%<60% 1.0 ea 1.0

11546 Switchback Corner

11546 Install Log Barrier Distance 
>50'<100'' 30.0 2.0 sq ft Use Local Tree 60.0

11895 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 2' P 20.0 2.0 sq ft Facer 10', Wings 10', 2 Wings 40.0

11895 13634 Perform Trail Brushing 
Construction Light 1739.0 lin ft 1739.0

12033 Approximate NPS/CSP boundary
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101 Rellim Ridge Connector

12154 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1' Dia. 1.0

12171 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 1' Dia. 1.0

12216 Construct Armored Swale 
Crossing 0 10.0 1.0 6.0 cu ft Haul Rock From Rellium Ridge Road 60.0

12216 Import Rock Wall Rock Distance 
>1300'<1800' 10.0 1.0 6.0 cu ft Haul Rock From Rellium Ridge Road 60.0

12216 Excavate Soil soil medium 10.0 1.0 6.0 cu ft 60.0
12216 Export Soil from Drainage X Distance <100 10.0 1.0 6.0 cu ft 60.0

12585 Remove Down Tree Removal 
Chain Saw Tree dia. 1'-3' 1.0 ea 3' Dia. 1.0

12632 Construct Armored Swale 
Crossing 0 12.0 1.0 6.0 cu ft Haul Rock From Rellium Ridge Road 72.0

12632 Import Rock Wall Rock Distance 
>800'<1300' 12.0 1.0 6.0 cu ft Haul Rock From Rellium Ridge Road 72.0

12632 Excavate Soil soil medium 12.0 1.0 6.0 cu ft 72.0
12632 Export Soil from Drainage X Distance <100 12.0 1.0 6.0 cu ft 72.0

12638 Construct Retaining Wall Rock 
Single Tier 0 12.0 1.0 1.0 cu ft Haul Rock From Rellium Ridge Road 12.0

12638 Import Rock Wall Rock Distance 
>800'<1300' 12.0 1.0 1.0 cu ft Haul Rock From Rellium Ridge Road 12.0

12714 Construct
Retaining Wall Soldier 

Pile with Timber 
Lagging

wall height 3' P 20.0 3.0 sq ft Facer 10', Wings 10', 2 Wings 60.0

12997 Construct Puncheon Pedestrain 40.0 lin ft Use plastic sills & fiberglass stringers 40.0
13037 13634 Construct Trail Construction Hillslope <20% 597.0 lin ft 597.0

13037 13634 Install Trail Hardening 
Aggregate Surfacing

Distance 
>300'<800' 597.0 0.5 3.0 cu ft Haul Rock From Rellium Ridge Road 895.5

13282 Construct Swale 1.0 ea 1.0
13557 Construct Swale 1.0 ea 1.0
13634 Install Sign Trail Metal 1.0 ea Trail Description & Distances 1.0
13634 End Trail Construction
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101 Rellim Ridge Connector

13634 Trail Junction Rellium Ridge Trail
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Trail: Date: March 3, 2012
Phase: 5

Segment: Land Unit: DNCRSP (MCW)

L H W
0 Trail Junction Hamilton Road near Hwy 101 entrance

0 630 Perform Trail Brushing 
Construction Medium 5 630.0 lin ft 630.0

0 630 Perform Trail Clearing Stob 
Removal Medium 630.0 lin ft 630.0

0 60 Construct Trail Construction Hillslope <20% 5 60.0 lin ft 60.0
0 60 Perform Trail Obliteration Hillslope <20% 5 60.0 lin ft After materials have been hauled in 60.0

60 240 Construct Trail Construction Hillslope 
>60%<90% 5 180.0 lin ft 180.0

60 240 Perform Trail Obliteration Hillslope 
>60%<90% 5 180.0 lin ft After materials have been hauled in 180.0

240 Railroad Grade end construction

630 Trail Junction  Coast to Crest trail where it leaves the Railroad 
Grade

Temporary Access Trail 

Begin
Feet

End 
Feet Action Feature

Spur Trail from Hamilton Rd. to Coast to 
Crest
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Road: Date: 4/16/2015
Phase: 5

Segment: Land Unit: DNCRSP (MCW)

L H W

0 boundary NPS and CSP property line

0 1250 perform road removal 
>20%<40% 1250 lin ft 1250

64 remove culvert metal, 1' 
dia. 40 lin ft cross drain 40

373 Spur road upslope instead 
of cutbank, taper together

637 remove culvert metal, 1' 
dia. 40 lin ft cross drain 40

996 Spur road upslope instead 
of cutbank, taper together

1029 through cut Fill to match surrounding

1250
Top of ridge/through cut 

area, could leave open for 
future spoils 

1400 intersection with cougar ridge road

1400 install barrier log Use log from road removal 
to block access

Road Width:

Begin 
Feet

End 
Feet Action Units Comment Total

Stringer Gap

Feature
Size/Qty

19'-24'
Stringer Gap road removal
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INTRODUCTION 

Project Description 
California State Parks (CSP) is proposing the construction of a multi-use recreational 
trail in Del Norte Coast Redwoods State Park (DNCRSP) (Fig. 1). Proposed recreational 
activities on the Coast to Crest Trail would include a combination of hiking, biking, and 
horseback riding. Development of the proposed route for the Coast to Crest Trail 
involves construction of several new trail segments through undeveloped parkland, 
reengineering or conversion of existing roads and trails, and removal of several existing 
roads. To the west of the Park, the proposed route begins at Crescent City Beach Trail 
in Redwood National Park and enters Del Norte Coast Redwoods State Park 
approximately 0.5 miles north of the Park entrance at Hamilton Road (Fig. 2). The 
proposed route continues northeast through DNCRSP along both existing and proposed 
trail and road segments and exits the northeast corner of the Park just east of Smoke 
House-5 Road where it continues into the Little Bald Hills of the Smith River National 
Recreation Area (SMNRA). Of the approximately 17.2 miles in total length for the 
proposed Coast to Crest Trail route, 11.0 miles of the trail occurs within DNCRSP. The 
proposed trail would follow approximately 8.9 miles of existing roads and trails that are 
proposed for reengineering or conversion. An additional 2.6 miles of new trail segments 
through undeveloped Park land are proposed for five segments of the route which 
include the 101 Rellim Ridge Connector, the East West Winter Route, the Smoke 
House-5-Little Bald Hills Connector, the Stringer Gap Cougar Ridge Connector, and 
temporary Hamilton Rd. Spur Trail. Approximately 0.3 miles of existing roads are 
proposed for removal. In addition, replacement of eight culverts and removal of an 
abandoned Humboldt road crossing along the Teran and Smoke House Road segments 
are also proposed. 
Following the California Department of Fish and Wildlife’s (CDFG 2009) botanical 
survey protocols, floristic surveys using systematic field techniques were conducted for 
sensitive (i.e. special status) plants and habitats (i.e. natural communities) in order to 
determine whether the proposed project would negatively impact any potential 
occurrences of these plants and habitats in the project area. The California 
Environmental Quality Act (CEQA) guidelines include under the definition of 
sensitive/special status plants those that are listed, proposed for listing, or candidates 
for future listing as endangered or threatened species under the Federal Endangered 
Species Act (FESA) (50 CFR §17.12) and the California Endangered Species Act 
(CESA) (Fish and Game Code §2050 et seq.) as well as non-listed species that qualify 
for such listing (14 CCR § 15380) (see Methods section below for further background 
information). 
Sensitive (special status) natural communities include potentially vulnerable plant 
alliances and associations that are of limited distribution statewide or within a county or 
region and are thus considered a high priority for inventory due to their rarity status 
(CDFG 2009). Some natural communities are included in the definition of 
"environmentally sensitive areas" (ESHA’s), which are areas in which plant or animal life 
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or their habitats are either rare or especially valuable because of their special nature or 
role in an ecosystem and which could be easily disturbed or degraded by human 
activities and developments (Coastal Act Section 30107.5). In addition, surveys for 
exotic and invasive plant species were conducted as the proposed activities may 
contribute to the spread of these species within the project area through soil 
disturbance, vegetation removal, and foot and vehicle traffic. Invasive plants have been 
identified as a major contributor to the decline of sensitive plant species through habitat 
degradation and other processes (Bossard et al. 2000). 

Environmental Setting 
The project area spans approximately six air miles between the northwest and northeast 
corners of the Park and covers an elevational range of approximately 240 ft. to 1,600 ft. 
(Fig. 2). The project is situated within the Sister Rocks, Childs Hill, and Hiouchi USGS 
7.5’ quadrangles, T15 R1W, T16 R1W, and T16 R1E. Natural communities occurring in 
the project area can be broadly classified according to Holland (1986) as North Coast 
coniferous forest, lower montane coniferous forest, broadleafed upland forest, closed-
cone coniferous forest, freshwater swamps, chaparral, riparian forest, and serpentine 
bunchgrass prairie. 
According to the classification system of Sawyer et al. 2009, the vegetation within the 
project area can be more precisely characterized in terms of the following vegetation 
alliances: (1) Sequoia sempervirens (Redwood forest) Alliance, (2) Alnus rubra (Red 
alder forest) Alliance, (3) Picea sitchensis (Sitka spruce forest) Alliance, (4) 
Pseudotsuga menziesii (Douglas-fir forest) Alliance, (5) Chamaecyparis lawsoniana 
(Port Orford cedar forest) Alliance, (5) Pinus jeffreyi (Jeffrey pine forest) Alliance, (6) 
Pinus attenuata (Knobcone pine forest) Alliance, (7) Notholithocarpus densiflorus 
(Tanoak forest) Alliance, (8) Quercus vaccinifolia (Huckleberry oak chap.) Alliance, (9) 
Festuca idahoensis (Idaho fescue grassland) Alliance, (10) Chrysolepis chrysophylla 
(Golden chinquapin thickets) Alliance, (11) Quercus chrysolepis (Canyon live oak 
chaparral) Alliance, (12) Carex obnupta (Slough sedge swards) Alliance, (13) 
Cortaderia (jubata, selloana) (Pampas grass patches) Semi-natural Stands, (14) 
Baccharis pilularis (Coyote brush scrub) Alliance, and (15) the Rubus (parviflorus, 
spectabilis, ursinus) (Coastal brambles) Alliance. A summary of natural communities 
(i.e. alliances and associations) within the project area, including those designated as 
sensitive, is included in Table 1. 
A majority of the project area within the Park, which occurs between the Sitka spruce-
dominated coastal forests and the higher elevation serpentine habitats in the east, is 
comprised of Redwood forest, Douglas-fir forest, Pampas grass patches, and Coyote 
brush scrub, with Red alder forest and Coastal brambles occupying the occasional 
riparian drainage or mesic and shaded roadside. Many of these more dominant 
alliances frequently mix or intergrade under particular environmental conditions; 
however, relatively pure stands of each alliance do occur within the project area. Other 
alliances such as those occurring on serpentine soils were found in relatively small 
amounts within the project area and these frequently intergrade with other similar 
alliances within the same habitat. For example, alliances predominately found on 
serpentine soils in the northeast section of the project area, which include Jeffrey pine 
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forest, Knobcone pine forest, Tanoak forest, Huckleberry oak chaparral, Idaho fescue 
grassland, and Golden chinquapin thickets, frequently merge in transition areas as a 
likely result of edaphic, climatic or topographic factors. Within the coastal forests in the 
western part of the project area, Sitka spruce forests and Red alder forests intergrade in 
mesic areas where Slough sedge swards and Coastal brambles form components of 
the understory within both forest types. 
At a finer scale, some alliances within the project area contain associations of two or 
more dominant or characteristic species. While fine-scale mapping of vegetation 
associations was not conducted, some of the observed associations within the project 
area included the following: (1) Pinus jeffreyi / Quercus vacciniifolia - Arctostaphylos 
nevadensis / Festuca idahoensis, (2) Pinus attenuata / Arctostaphylos columbiana, (3) 
Pinus attenuata / Quercus vacciniifolia, (4) Pseudotsuga menziesii - Notholithocarpus 
densiflorus, (5) Sequoia sempervirens - Pseudotsuga menziesii / Vaccinium ovatum, (6) 
Sequoia sempervirens - Alnus rubra / Rubus spectabilis, (7) Picea sitchensis - Tsuga 
heterophylla, (8) Picea sitchensis / Polystichum munitum, (9) Alnus rubra / Rubus 
spectabilis - Sambucus racemosa, (10) Festuca idahoensis - Achillea millefolium, (11) 
Baccharis pilularis - Ceanothus thyrsiflorus; (12) Baccharis pilularis / Annual Grass – 
Herb, (13) Notholithocarpus densiflorus - Umbellularia californica, and (14) Gaultheria 
shallon - Rubus spectabiis - Rubus parviflorus (Table 1). Similar to many of the broader-
scale alliances, some associations such Sequoia sempervirens - Pseudotsuga 
menziesii / Vaccinium ovatum and Picea sitchensis / Polystichum munitum associations 
are more well-defined, dominant and/or widespread within the project area while other 
associations such as the Pinus jeffreyi / Quercus vacciniifolia - Arctostaphylos 
nevadensis / Festuca idahoensis and Festuca idahoensis - Achillea millefolium 
associations comprise a small portion of the project area. 
The overall vegetation architecture or structure within the project area can generally be 
described in terms of typical vegetation layers which include an herb or grass-
dominated herbaceous layer, an understory layer dominated by subshrubs and shrubs, 
a sub-canopy layer comprised of smaller tree species, and a large tree-dominated 
canopy layer. Given the diversity of broadly-defined habitats (i.e. North Coast coniferous 
forest, lower montane coniferous forest, broadleafed upland forest, closed-cone 
coniferous forest, etc.) within the project area, the vegetation architecture is equally 
diverse and heterogeneous. A discussion of the architecture and common plant species 
within each of the major habitats and associated alliances found within the project area 
follows. 
North Coast coniferous forest 
Dense stands of tall, needle-leaved evergreen trees such as Sitka spruce, redwood, 
grand fir, western hemlock, and Douglas-fir comprise the canopy layer within North 
Coast coniferous forests which are typically found in moist, heavily fog-influenced 
coastal sites within the project area (Appendix A, Figs. 6, 7, and 8). This is the most 
common habitat type within the project area. Sitka spruce is most common nearest to 
the coast while other species like redwood and Douglas-fir become more prominent 
further inland. Grand fir and western hemlock are typically uncommon and scattered 
within the canopy. The heavily shaded sub-canopy within these forests is typically 
occupied by red alder and California cascara (Frangula purshiana ssp. purshiana) in 
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mesic sites and tanoak in drier sites. A dense layer of evergreen huckleberry 
(Vaccinium ovatum) and brambles (Rubus spp.) frequently dominate the understory 
shrub layer along with a lesser abundance of scattered red elderberry (Sambucus 
racemosa var. racemosa) and Pacific rhododendron (Rhododendron macrophyllum). 
Sword fern (Polystichum munitum) and salal (Gaultheria shallon) occur in relatively 
dense patches within the sub-shrub layer within this habitat. Due to the lack of light and 
growing space, the herbaceous layer is sparsely occupied by various native herbs such 
as western brook-foam (Boykinia occidentalis), pig-a-back plant (Tolmiea 
diplomenziesii), skunk cabbage (Lysichiton americanus), redwood violet (Viola 
sempervirens), two-leaved false-Solomon's-seal (Maianthemum dilatatum), candy 
flower (Claytonia sibirica), western wild ginger (Asarum caudatum), and graminoids like 
taper fruit short scale sedge (Carex leptopoda), trisetum (Trisetum spp.), and narrow-
flowered brome (Bromus vulgaris). Other habitats found within North Coast coniferous 
forests include seeps, swamps, and riparian forests which commonly share component 
species found within the broader forest habitat while also containing species unique to 
these habitats. 
Lower montane coniferous forest 
Lower montane coniferous forests are characterized by open to moderately dense 
canopies formed by Douglas-fir, Jeffrey pine, and knobcone pine and occur in more 
xeric sites at higher elevations within the eastern region of the project area (Appendix A, 
Fig. 9). Broadleaved trees such as tanoak and golden chinquapin can be found in the 
understory or subcanopy. Dense patches of sclerophyllous (leathery-leaved) chaparral 
species such as huckleberry oak, manzanita (Arctostaphylos spp.), and California 
coffeeberry (Frangula californica) frequently occupy open, exposed sites within the 
understory shrub layer of this forest habitat. The herbaceous layer is generally more 
diverse and rich in species in lower montane coniferous forests given the more open 
architecture of the forest. Moreover, given that a majority of this forest habitat occurs on 
serpentine soils within the project area, many of the herbs are both unique to this 
habitat and rare within the Park. Herbaceous species commonly found within this 
habitat include Idahoe fescue, leafy fleabane-daisy (Erigeron foliosus var. confinis), 
Siskiyou bedstraw (Galium ambiguum ssp. siskiyouense), Bolander's hawkweed 
(Hieracium bolanderi), Thompson’s iris (Iris thompsonii), Sierra Nevada pea (Lathyrus 
nevadensis var. nevadensis), Klamath arnica (Arnica spathulata), Bridges's triteleia 
(Triteleia bridgesii), violet (Viola spp.), western bear grass (Xerophyllum tenax), 
northwestern sedge (Carex concinnoides), Mendocino sedge (Carex mendocinensis), 
and serpentine lace-fern (Aspidotis densa). Given that lower montane coniferous forests 
frequently intergrade with chaparral and savannah habitats within the project area, 
many of these herbaceous species also occur within the latter habitats. Other habitats 
found within lower montane coniferous forests within the project area include 
broadleafed upland forest, closed-cone coniferous forest, and serpentine bunchgrass 
prairie or savannah. 
Broadleafed upland forest 
Within the eastern region of the project area, broadleafed upland forests are a dominant 
transitional habitat between the conifer-dominated (i.e. Sitka spruce and redwood) North 
Coast coniferous forests to the west and lower montane coniferous forests at higher 
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elevations to the east (Appendix A, Fig. 10). Evergreen conifers such as Douglas-fir and 
deciduous broadleaved trees such as tanoak, golden chinquapin, and California bay 
(Umbellularia californica) form moderately to densely closed canopies within this forest 
type which is also known as “mixed evergreen forest”. Understory shrub layers are 
usually dominated by sclerophyllous species of ceanothus (Ceanothus spp.), 
manzanita, and huckleberry which can form an impenetrable layer of vegetation. 
Diversity of herbaceous species is relatively low given the dense shrub layer within this 
habitat; however, open areas within the forest, especially along roads, can include a 
relatively high diversity of both native and exotic species.  Common herbs, ferns, and 
graminoids in this habitat include sword fern, bear grass, pearly everlasting (Anaphalis 
margaritacea), jubata grass, Pacific bedstraw (Galium triflorum), white-flowered 
hawkweed (Hieracium albiflorum), rosy lotus (Hosackia rosea), iris (Iris sp.), broad-
leaved lupine (Lupinus latifolius), Bolander’s phacelia (Phacelia bolanderi), California 
milkwort (Polygala californica), Hooker’s fairy bells (Prosartes hookeri), hedgenettle 
(Stachys spp.), starflower (Trientalis latifolia), redwood ivy (Vancouveria planipetala), 
and modesty (Whipplea modesta). Since broadleafed upland forests form a transitional 
or seral habitat between mesic North Coast coniferous forests and lower montane 
coniferous forests, some of these herbaceous species can also occur within the latter 
habitats. 
Closed-cone coniferous forest 
Even-aged stands of serotinous-coned conifers like knobcone pine (Pinus attenuata) 
are found on rocky, xeric soils in the eastern region of the project area and freqently 
intergrade with both broadleafed upland forests and lower montane coniferous forests 
(Appendix A, Fig. 11). This habitat type can occur on both serpentine and non-
serpentine soils.  While there are relatively few pure stands of knobcone pine along the 
proposed route, most occur as scattered individuals within a canopy of Douglas-fir, 
Jeffrey pine, tanoak, Port Orford cedar, and giant sequoia (Sequoiadendron giganteum), 
with the latter species occurring only in a small plantation along the proposed route 
(Teran Road trail segment). Given the intermixing of this habitat with other forest types, 
the understory is similarly comprised of a moderately to dense understory of 
sclerophyllous chaparral species such as ceanothus (Ceanothus spp.), manzanita, 
evergreen huckleberry, and huckleberry oak. Species diversity and composition within 
the herbaceous layer is also similar to that found in non-serpentine broadleafed upland 
forests and lower montane coniferous forests.   
Swamps and seasonal wetlands  
Swamps are represented by occasional small patches of early successional wetlands 
which occur within the western region of the project area within both North Coast 
coniferous forests and riparian (red alder) forests (Appendix A, Fig. 12). Swamps are 
typically comprised of suffrutescent, hydrophytic herbs adapted to seasonally or 
permanently saturated soils. Common herbacous plant species within this habitat 
include both facultative (FAC/FACW) and obligate (OBL) wetland plants such as slough 
sedge (OBL), skunk cabbage (OBL), lady fern (Athyrium felix-femina) (FAC), stream 
violet (Viola glabella) (FACW), leafy-stemmed mitrewort (Mitellastra caulescens) (FAC), 
nodding semaphore grass (Pleuropogon refractus) (OBL), Pacific golden-saxifrage 
(Chrysosplenium glechomifolium) (OBL), Brewer’s bitter-cress (Cardamine breweri) 
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(FACW), and pig-a-back plant (FACW). Many of these species also occur within mesic 
sites of North Coast coniferous forests and riparian forests. 
Other seasonal wetlands include moist ditches and depressions along roads which 
primarily occur within the central-eastern section of the project area within broadleafed 
upland forests, North Coast coniferous forests, riparian forests, and lower montane 
coniferous forests (Appendix A, Fig. 13). Seasonal wetlands are also typically 
comprised of suffrutescent, hydrophytic herbs adapted to seasonally or permanently 
saturated soils. Common herbacous plant species within these habitats include both 
facultative (FAC/FACW) and obligate (OBL) wetland plants such as slough sedge 
(OBL), nodding semaphore grass (Pleuropogon refractus) (OBL), Bolander’s rush 
(Juncus bolanderi) (OBL), iris-leaved rush (Juncus xiphiodes) (OBL), dagger-leaved 
rush (Juncus ensifolius) (FACW), toad rush (Juncus bufonius) (FACW), tall flatsedge 
(Cyperus eragrostis) (FACW), bristle-leaved bulrush (Isolepis setacea) (FACW), and 
small-fruited bulrush (Scirpus microcarpus) (OBL). 
Chaparral 
Chaparral primarily occurs in open, xeric sites within broadleafed upland forests and 
lower montane coniferous forests in the eastern region of the project area (Appendix A, 
Fig. 14). While typical canopy species found in the latter forest habitats also occur within 
chaparral, evergreen, sclerophyllous shrubs such as ceanothus, manzanita, evergreen 
huckleberry, and huckleberry oak are the dominant components of this habitat. 
Chaparral is typically adapted to frequent fires given that many plant species within this 
habitat are stimulated by fire through resprouting or seed germination, although the 
degree of adaptation to fire can vary depending on local climate, topography, and 
species composition. Many of the same species found in both broadleafed upland 
forests and lower montane coniferous forests within the project area also occur within 
chaparral habitats. 
Riparian forest 
Riparian forests are found throughout the project area and typically occupy drainages, 
intermittent streams, creeks, and mesic slopes and roadsides within North Coast 
coniferous forests and broadleafed upland forests (Appendix A, Figs. 15 and 16). 
Deciduous trees such as red alder and big-leaf maple (Acer macrophyllum) are 
common components of the closed, shaded canopy while various species of willow 
(Salix spp.), brambles (Rubus spp.), and red elderberry are frequent in the understory. 
Some of the same herbaceous species that occur within swamps and mesic North 
Coast coniferous forests also occur within riparian forests in the project area and 
include other species such as Pacific waterleaf (Hydrophyllum tenuipes), coast man-
root (Marah oregana), coast monkeyflower (Mimulus dentatus), western colt’s foot 
(Petasites frigidus var. palmatus), barbed buttercup (Ranunculus uncinatus), hedge-
nettle (Stachys spp.), curled starwort (Stellaria crispa), and rushes (Juncus spp.). 
Serpentine bunchgrass prairie (coastal prairie) 
Holland (1986) originally described serpentine bunchgrass prairie as a distinct 
vegetation type which is often considered a part of coastal prairie; however, CDFW 
currently does not recognize this vegetation type given problems with translating to 

Redwood Coast-to-Crest Trail Project IS/MND Appendix F F 14



Coast to Crest Trail Project 

7 
 

current vegetation types in use and the lack of up-to-date knowledge about this 
vegetation type (CDFW 2010). Given the relative dominance and abundance of Idaho 
fescue in this prairie habitat, this habitat can be more precisely referred to as the 
Festuca idahoensis (Idaho fescue grassland) Alliance (Sawyer et al. 2009). Within the 
project area, Idaho fescue grassland is limited in distribution to rocky serpentine soils 
within openings in a mosaic of lower montane coniferous forests, chaparral, and 
broadleafed upland forests in the eastern section of the Park (Appendix A, Fig. 17). 
While this vegetation type is more widespread in the Little Bald Hills region of Redwood 
National Park to the northeast of the project area, the relatively small amount of Idaho 
fescue grassland occurring within the project area is significant given the large number 
of rare and endemic species that occur in this habitat. Moreover, much of the original 
Idaho fescue grassland within the region has been significantly reduced in area due to 
lack of fire and encroachment by Jeffrey pine, Douglas-fir, and species of chaparral 
shrubs (Sahara 2012). 
Idaho fescue grasslands are characterized by a low to moderately dense cover of 
bunchgrass with numerous herbs, graminoids, small shrubs, and other species 
interspersed amongst the clumps. Due to the high plant diversity, abundance of space 
and light, and relatively xeric, serpentine soils in this habitat, Idaho fescue grassland 
contains an herbaceous flora consisting of many early and late blooming plants as well 
as plants with relatively short or periodic blooming periods. Common and rare 
herbaceous components of the Idaho fescue grassland flora within the project area 
include yarrow, serpentine lace-fern, Tolmie’s pussy-ears (Calochortus tolmiei), harvest 
brodiaea (Brodiaea elegans), leafy fleabane-daisy, Siskiyou bedstraw, Howell’s horkelia 
(Horkelia sericata), serpentine monardella (Monardella purpurea), horned butterwort 
(Pinguicula macroceras), mountain selfheal (Prunella vulgaris var. lanceolata), western 
buttercup (Ranunculus occidentalis var. occidentalis), purple sanicle (Sanicula 
bipinnatifida), small-headed clover (Trifolium microcephalum), snapdragon skullcap 
(Scutellaria antirrhinoides), Sierra foothills checker-bloom (Sidalcea cf. asprella ssp. 
asprella), blue-eyed grass (Sisyrinchium bellum), deadly zigadenus (Toxicoscordion 
venenosum ssp. venenosum), salsify (Tragopogon lamottei (pratensis)), Bridges’s 
triteleia, western dog violet (Viola adunca ssp. adunca), yellow pine violet (Viola lobata 
ssp. lobata), California oatgrass (Danthonia californica), and northwestern sedge (Carex 
concinnoides). Other species occurring within Idaho fescue grasslands adjacent to but 
not within the project area include serpentine sedge (Carex serpenticola) (CNPS Rank 
2B.3), Howell’s sandwort (Minuartia howellii) (CNPS Rank 1B.3), Geyer’s melic (Melica 
geyeri), prairie june-grass (Koeleria macrantha), and California fescue (Festuca 
californica). Other habitats that were not present but had the potential to occur in the 
project area included Cismontane woodland (CmWld), Meadows and seeps (Medws), 
Riparian scrub (RpScr), Riparian woodland (RpWld), and Valley and foothill grassland 
(VFGrs) (Table 2). 
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METHODS 

 
Prior to field surveys, a list of the sensitive plant species with potential to occur in the 
assessment area was compiled (Table 2). The assessment area was defined as the 
USGS 7.5’ quadrangle in which the project is located (Child’s Hill, 41124F1), as well as 
the following eight adjacent quadrangles (with USGS codes): Cant Hook Mtn. 
(41123F8), Sister Rocks (41124F2), Crescent City (41124G2), Hiouchi (41124G1), 
Requa (41124E1), Klamath Glen (41123E8), Gasquet (41123G8), and High Divide 
(41124H1). Species with the potential to occur in the assessment area were identified 
by querying the California Natural Diversity Database (CNDDB) using RareFind 4 and 5 
(CDFW 2013, CDFW 2014), the California Native Plant Society (CNPS) 8th Online 
Edition of the Inventory of Rare and Endangered Plants of California (CNPS 2014), and 
the North Coast Redwoods District (NCRD) Rare Plant Database (CSP 2014). 
The CNPS and CDFW databases are the primary sources of information regarding 
sensitive plant species and habitats. The CNPS Inventory of Rare and Endangered 
Plants of California categorize species based upon their presumed rarity. The most 
current California Rare Plant Ranking System includes the following six categories or 
ranks of sensitive plants: 

1A Plants Presumed Extirpated in California and Either Rare or Extinct 
Elsewhere 
1B Plants Rare, Threatened, or Endangered in California and Elsewhere 
2A Plants Presumed Extirpated in California, But More Common Elsewhere 
2B Plants Rare, Threatened, or Endangered in California, But More Common 
Elsewhere 
3 Plants about which we need more information – a review list 
4 Plants of limited distribution – a watch list 

The CNPS Threat Rank is an extension added onto the California Rare Plant Rank and 
designates the level of threats by a 1 to 3 ranking with 1 being the most threatened and 
3 being the least threatened: 

0.1- Seriously threatened in California (over 80% of occurrences threatened / 
high degree and immediacy of threat) 
0.2- Moderately threatened in California (20-80% occurrences threatened / 
moderate degree and immediacy of threat) 
0.3- Not very threatened in California (<20% of occurrences threatened / low 
degree and immediacy of threat or no current threats known) 

The CDFW Natural Diversity Database (CNDDB) also publishes a list of sensitive plants 
that includes the CNPS Inventory as well as plant species considered sensitive by other 
governmental agencies (CDFW 2010, 2013). The current version of the list is accessible 
through the RareFind 5 internet application.   
All of the plants constituting California Rare Plant Ranks 1A, 1B, 2A, and 2B, as well as 
some Rank 3 plants, meet the definition of rare or endangered under Sections 15380(b) 
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and (d) of CEQA, Sections 2062 and 2067 of the California Endangered Species Act 
(CESA), and Section 1901, Chapter 10 of the Native Plant Protection Act (NPPA) and 
are eligible for state listing (CDFG 2009). It is mandatory that they be fully considered 
during preparation of environmental documents relating to CEQA. While very few Rank 
4 plants meet the definition of endangered, rare, or threatened plants, those that are 
considered, among other criteria, to be locally significant species (CEQA §15125 (c)), 
are from the type locality, or are designated in local or regional plans, policies, or 
ordinances (CEQA Guidelines, Appendix G) are considered special status plants and 
require full consideration during preparation of environmental documents relating to 
CEQA (CDFG 2009). 
Given that vegetation classification is an essential element in determining the level of 
rarity and imperilment of vegetation types, CDFW (2015) recommends the identification 
and mapping of all natural communities within the project footprint using the best means 
possible including keying them out in the Manual of California Vegetation (MCV, 2nd 
edition). The Department of Fish and Wildlife’s Vegetation Classification and Mapping 
Program (VegCAMP) maintains a List of Vegetation Alliances and Associations (or 
Natural Communities List) which is based on the Manual of California Vegetation and 
represents the California expression of the National Vegetation Classification (CDFW 
2015). The potential impacts on high-quality or exemplary occurrences of a given 
natural community or ESHA should be ascertained based on a set of CDFW-
recommended criteria as well as the definition of ESHA’s and the relevant regulations 
controlling development within ESHA’s (Coastal Act Sections 30107.5, 30231, 30233, 
and 30240 (a) and (b); Del Norte County General Plan Coastal Element 1983). 
In addition, CDFW (2015) recommends that the assessement of potential impacts to 
vegetation types from a project should also include, among other things, the following 
elements; (1) wetlands and riparian areas regulated by the state’s wetlands and riparian 
policies and codes; (2) vegetation types that either support rare species or are defined 
by the dominance or presence of such species which are regulated by the NPPA, the 
CESA, and the FESA; and (3) compliance with local regional plans, regulations, or 
ordinances that call for consideration of impacts to rare plant communities or vegetation 
types (CDFW 2015). Furthermore, since some of the plant taxa within the project area 
occur within wetlands or are potential indicators of wetlands and portions of the project 
area are situated within the coastal zone, wetland conditions within the coastal zone of 
the project area are determined by the “one parameter definition” (i.e. presence of any 
one of hydrophytic plants, standing water for periods of time, or hydric soils) (14 CCR 
Section 13577). As such, the U.S. Army Corps of Engineers (US ACOE) wetland 
indicator status ratings for plants within potential wetlands were included in this report 
(see Table 4 and the Results Section). 
Natural communities are classified in various ways depending upon the scale or 
hierarchy of the classification. Alliances are broad or coarse scale classifications of 
vegetation which can be more precisely defined at smaller scales using floristically-
based lower units such as series or associations. Alliances, series, and associations are 
ranked according to their degree of imperilment (as measured by rarity, trends, and 
threats) and the Natural Communities List follows NatureServe’s Heritage Methodology 
in which all alliances are listed with a G (global) and S (state) rank. Alliances and all 
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associations within them with State ranks of S1-S3 are considered to be highly 
imperiled (CDFW 2015). Associations currently designated as being of S3 or rarer are 
indicated with an asterisk (*) located to the left of their CaCode. A question mark (?) 
denotes an inexact numeric rank due to insufficient samples over the full expected 
range of the type, but existing information points to this rank (CDFW 2015).  
Based on the NatureServe methodology, the CDFW ranking system for both sensitive 
plants and natural communities is divided on both global and state levels into five 
categories (Faber-Langendoen et al. 2012). For sensitive plants, the state rank is further 
divided into three subcategories that indicate the level of threat to the known 
occurrences: 1=very threatened, 2=threatened, 3=not threatened. 
The CDFW ranking system is as follows: 
Global Ranking 

G1 = Critically Imperiled - At very high risk of extinction due to extreme rarity 
(often 5 or fewer populations), very steep declines, or other factors. 
G2 = Imperiled - At high risk of extinction due to very restricted range, very few 
populations (often 20 or fewer), steep declines, or other factors. 
G3 = Vulnerable - At moderate risk of extinction due to a restricted range, 
relatively few populations (often 80 or fewer), recent and widespread declines, or 
other factors. 
G4 = Apparently Secure - Uncommon but not rare; some cause for long-term 
concern due to declines or other factors. 
G5 = Demonstrably Secure - Common; widespread and abundant. 

State Ranking 
S1 = Critically Imperiled - Critically imperiled in the state because of extreme 
rarity (often 5 or fewer occurrences) or because of some factor(s) such as very 
steep declines making it especially vulnerable to extirpation from the 
state/province. 
S2 = Imperiled - Imperiled in the state because of rarity due to very restricted 
range, very few populations (often 20 or fewer), steep declines, or other factors 
making it very vulnerable to extirpation from the nation or state/province. 
S3 = Vulnerable - Vulnerable in the state due to a restricted range, relatively few 
populations (often 80 or fewer), recent and widespread declines, or other factors 
making it vulnerable to extirpation. 
S4 = Apparently Secure - Uncommon but not rare; some cause for long-term 
concern due to declines or other factors. 
S5 = Secure - Common, widespread, and abundant in the state. 

All categories of sensitive plants were included in the Coast to Crest Trail Project 
scoping list (Table 2). 
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Floristic surveys were conducted by North Coast Redwoods District (NCRD) Natural 
Resource Management employee Jeffery Barrett (Environmental Services Intern). Mr. 
Barrett’s experience as a botanist includes a Bachelor of Science degree in Botany from 
Humboldt State University (HSU), four years of graduate school in Botany at HSU, and 
9 years of seasonal field experience conducting rare plant surveys in northern 
California. He is proficient in identifying the flora of northwestern California. 
In 2013, approximately 46.5 total person hours were spent surveying the project area on 
May 6 (8 hrs.), May 10 (8 hrs.), May 14 (4 hrs.), May 16 (2.5 hrs.), May 17 (8 hrs.), May 
24 (8 hrs.), July 11 (4 hrs.), and July 26 (4 hrs.). In 2014, approximately 16 total person 
hours were spent surveying the project area on May 24 (6 hrs.), May 25 (6 hrs.), and 
June 9 (4 hrs.). Surveys were generally conducted at seasonally appropriate times to 
allow for proper identification of most sensitive plant species listed in Table 2. Survey 
methods followed the CDFW survey protocol (CDFG 2009) and included a detailed 
survey of all habitats within the project area and between 15 to 25 feet along both sides 
of the proposed route. 
During botanical surveys, Global Positiononing System (GPS) points and/or polygons 
were created for sensitive plants and natural communities and exotic plant occurrences 
found within the project area using a Trimble Juno SB GPS handheld receiver with 2 to 
5 meter accuracy. In addition, polygon areas for sensitive plant and natural communities 
as well as exotic plants were delineated through heads-up digitizing using the ArcMap 
10.1 (ESRI) geographic information system (GIS), which were based on field 
observations, point shapefiles, NASA Blue Marble Next Generation 500 m resolution 
imagery, and National Agriculture Imagery Program (NAIP 2012) aerial imagery (1 
meter, true color). All GPS data was collected or digitized in the 
D_North_American_1983 datum and projected in GIS with the 
NAD_1983_UTM_Zone_10N projected coordinate system (PCS). 
Prior to conducting botanical surveys, reference sites for sensitive plant species known 
to occur within the Park (i.e. Mitellastra caulescens, Cardamine angulata, Carex 
serpenticola, Arnica spathulata, Sanicula peckiana, Pleuropogon refractus, Sidalcea 
malachroides, Piperia candida, Listera cordata, Arctostaphylos nortensis, Tauschia 
glauca, Lomatium howellii, Lilium rubescens, and Pityopus californicus) were visited in 
order to ascertain the phenological condition of these species. Additionally, the NCRD 
Rare Plant Handbook (Barrett (ed.) 2013) was used during botanical surveys as a field 
reference for identifying any potential sensitive plant species and natural communities.   
Voucher specimens were created for some of the plant species encountered during 
botanical surveys and will be stored and made available to the public at the NCRD 
Herbarium upon its completion. A list of the vascular and non-vascular plant species 
encountered during the survey is included in this report (Table 3). 
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RESULTS AND DISCUSSION 

Summary 
Botanical surveys conducted within the project area revealed the presence of 259 taxa 
within 76 families, which included 20 tree species, 41 shrub species, 137 herbaceous 
species, 38 graminoid species, 10 species of fern and fern allies, 9 bryophyte taxa, and 
4 lichen taxa (Table 3). 
Eight species of sensitive plants within a total of 19 occurrences were found within the 
project area which included the following: one occurrence of Klamath arnica (Arnica 
spathulata) (CNPS Rank 4.3), two occurrences of Howell’s horkelia (Horkelia sericata) 
(CNPS Rank 4.3), one occurrence of Del Norte pea (Lathyrus delnorticus) (CNPS Rank 
4.3), one occurrence of heart-leaved twayblade (Listera cordata) (CNPS Rank 4.2), 
three occurrences of leafy-stemmed mitrewort (Mitellastra caulescens) (CNPS Rank 
4.2), one occurrence of Suksdorf’s wood-sorrel (Oxalis suksdorfii) (CNPS Rank 4.3), 
two occurrences of horned butterwort (Pinguicula macroceras) (CNPS Rank 2B.2), and 
eight occurrences of nodding semaphore grass (Pleuropogon refractus) (CNPS Rank 
4.2) (Fig. 3). A summary of the occurrence data for these sensitive plants found within 
the project area is included in Table 4. 
Sensitive natural communities found within the project area included the following 
alliances: (1) Carex obnupta (Slough sedge swards) Alliance (G4 S3), (2) 
Chamaecyparis lawsoniana (Port Orford cedar forest) Alliance (G3 S3), (3) Chrysolepis 
chrysophylla (Golden chinquapin thickets) Alliance (G2 S2), (4) Festuca idahoensis 
(Idaho fescue grassland) Alliance (G4 S3?), (5) Notholithocarpus densiflorus (Tanoak 
forest) Alliance (G4 S3), (6) Picea sitchensis (Sitka spruce forest) Alliance (G5 S2), (7) 
Rubus (parviflorus, spectabilis, ursinus) (Coastal brambles) Alliance (G4 S3), (8) the 
Sequoia sempervirens (Redwood forest) Alliance (G3 S3), and (9) the Scirpus 
microcarpus (small-fruited bulrush marsh) Alliance. In addition, six seasonal wetlands 
(swamps, mesic roadside drainages, and depressions) containing Slough sedge, small-
fruited bulrush, and other wetland indicator plants were present in the project area (Fig. 
4). Sensitive associations found within the project area included the following: (1) 
Festuca idahoensis – Achillea millefolium, (2) Alnus rubra / Rubus spectabilis – 
Sambucus racemosa, (3) Notholithocarpus densiflorus – Umbellularia californica, (4) 
Picea sitchensis – Tsuga heterophylla, (5) Picea sitchensis / Polystichum munitum, (6) 
Gaultheria shallon – Rubus spectabilis – Rubus parviflorus, (7) Sequoia sempervirens – 
Alnus rubra / Rubus spectabilis, and (8) Sequoia sempervirens – Pseudotsuga 
menziesii / Vaccinium ovatum. A summary of the sensitive and non-sensitive natural 
communities found within the project area is included in Table 1. 
The boundaries of all occurrences of sensitive plant species, including the slough sedge 
sward occurrence, found within the project area were marked with black and yellow-
striped flagging. The location, phenology, occurrence size, methods used to estimate 
occurrence size, and potential impacts from project activities for each occurrence of 
sensitive plant species and natural community are discussed below. In addition, the 
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distribution and number of occurrences of each species and community within Del Norte 
Redwoods State Park and the NCRD are discussed. 
Sensitive Plant Occurrences within the Project Area 
CNPS Rank 2 Species 
horned butterwort (Pinguicula macroceras) 
Two occurrences of horned butterwort (Pinguicula macroceras) (CNPS Rank 2B.2) 
(Occurrence CODES: PIMA_01, PIMA_02) were found along the Smoke House-5-Little 
Bald Hills Connector segment within the eastern section of the project area (Phase 4) 
(Fig. 3, Inset B; Appendix A, Figs. 18 and 19). Horned butterwort is considered an 
obligate wetland (OBL) species within California (Lichvar et al. 2014). The occurrences 
are situated relatively close together and both occur on serpentine soils on an open, 
mossy, moderately mesic, south-east facing slope within a mosaic of Jeffery pine-Idaho 
fescue grassland and huckleberry oak-manzanita chaparral. Both occurrences were 
observed on May 10, 2013 and May 25, 2014 with the number of individuals fairly 
consistent between the two years. Occurrence PIMA_01 consisted of ~75-100 
indviduals (rosettes) distributed within a ~250 sq. ft. area and were predominately 
vegetative (98% vegetative/ 1% flowering/ 1 % fruiting) in 2013. Occurrence PIMA_02 
consisted of 4 individuals (rosettes) distributed within a ~15 sq. ft. area and which were 
vegetative (75%) and fruiting (25%) in 2013. Botanical surveys of Idaho fescue 
grasslands immediatey to the north of these occurrences and outside the project area 
revealed other occurrences of flowering individuals of horned butterwort. These 
discoveries allowed for confirmation of the initial identification and assessment of the 
overall population size of this species within the region. Given that the plants occur 
within the middle of the proposed route, 100% of the individuals in both occurrences are 
likely to be impacted by currently proposed project activities (Table 4).   
Within Del Norte Coast Redwoods State Park, horned butterwort is only known from 
these and 9 other occurrences in nearby similar habitats, giving an approximate total of 
500 individuals of horned butterwort within the Park (CSP 2014). Currently proposed 
project activities could reduce the number of occurrences by 18% and the number of 
individuals within the Park by 15% to 20%. This species is also known from occurrences 
in similar habitats in nearby Six Rivers National Forest and from a total of 20 
occurrences in Del Norte County (CDFW 2014). The primary documented threats to this 
species include horticultural collecting (CNPS 2014). 
CNPS Rank 4 Species 
Klamath arnica (Arnica spathulata) 
One occurrence of Klamath arnica (Arnica spathulata) (CNPS Rank 4.3) (Occurrence 
CODE: ARSP_01) was found along the Smoke House-5-Little Bald Hills Connector 
segment within the eastern section of the project area (Phase 4) (Fig. 3, Inset B; 
Appendix A, Figs. 20 and 21). The plants occur on serpentine soils within Knobcone 
pine forest and huckleberry oak- manzanita chaparral. The occurrences consisted of 3 
individuals distributed within a ~5 sq. ft. area and were 100% vegetative at the time of 
observation on May 10, 2013. Identifications were made based on leaf shape and 
comparison to other flowering individuals in the region. The plants were not observed 
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during botanical surveys conducted in 2014 along this section of the proposed trail, 
although other vegetative and flowering individuals of Klamath arnica were observed in 
the region. Given that the plants occur within the middle of the proposed route, 100% of 
the individuals in the occurrence are likely to be impacted by currently proposed project 
activities (Table 4). 
Klamath arnica is relatively common on serpentine soils within open forests, savannahs, 
chaparral, and roadsides along the Park’s eastern boundary and within the region of this 
occurrence in the project area. Within Del Norte Coast Redwoods State Park, there are 
a total of 28 documented occurrences of Klamath arnica comprised of approximately 
600 total individuals (CSP 2014). Klamath arnica is also known from an additional 67 
herbarium collection records within Del Norte County (CCH 2014). There are currently 
no threats to this species listed by CNPS (2014). 
Howell’s horkelia (Horkelia sericata) 
Two occurrences of Howell’s horkelia (Horkelia sericata) (CNPS Rank 4.3) (Occurrence 
CODES: HOSE_01, HOSE_02) were found along the Smoke House-5-Little Bald Hills 
Connector segment within the eastern section of the project area (Phase 4) (Fig. 3, 
Inset B; Appendix A, Figs. 22 and 23). The occurrences are situated relatively close 
together and both are on serpentine soils within a mosaic of Idaho fescue grassland, 
Knobcone pine-Douglas-fir forest, and huckleberry oak-manzanita chaparral. 
Occurrence HOSE_01 was observed on July 26, 2013 and consisted of ~15 indviduals 
(clumps) distributed within a ~15 sq. ft. area and was predominately flowering (25% 
vegetative/ 75% flowering).  Occurrence HOSE_02 was observed on May 25, 2014 and 
consisted of ~25 individuals (clumps) distributed within a ~15 sq. ft. area and which 
were 100% vegetative. Given the location of the plants in relation to the proposed route, 
approximately 50% of the individuals in HOSE_01 and 100% of the individuals in 
HOSE_02 are likely to be impacted by currently proposed project activities (Table 4).  
Within Del Norte Coast Redwoods State Park, there are a total of 9 documented 
occurrences of Howell’s horkelia comprising approximately 430 individuals (CSP 2014). 
Currently proposed project activities could reduce the number of occurrences by 22% 
and the number of individuals by approxiately 10% within the Park. Howell’s horkelia is 
also known from an additional 115 herbarium collection records within Del Norte County 
(CCH 2014). There are currently no threats to this species listed by CNPS (2014). 
Del Norte pea (Lathyrus delnorticus) 
One occurrence of Del Norte pea (Lathyrus delnorticus) (CNPS Rank 4.3) (Occurrence 
CODE: LADE_01) was found within a mesic drainage along the north side of Smoke 
House-5 Road within the eastern section of the project area (Phase 4) (Fig. 3, Inset B; 
Appendix A, Figs. 24 and 25). The plants occur on serpentine soils within a broadleafed 
upland forest comprised of Douglas fir, tanoak, knobcone pine, and golden chinquapin. 
Occurrence LADE_01 was observed on May 10, 2013 and consisted of 5 indviduals 
(counts) distributed within a ~25 sq. ft. area and which were 100% vegetative. Given 
that the plants are located in a drainage and not on the road surface, no idividuals within 
the occurrence are likely to be impacted or all impacts can likely be avoided during 
project activites (Table 4). 
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Within Del Norte Coast Redwoods State Park, there are a total of 31 documented 
occurrences of Del Norte pea comprising approximately 750 individuals (CSP 2014). 
Del Norte pea is also known from an additional 60 herbarium collection records within 
Del Norte County (CCH 2014). There are currently no threats to this species listed by 
CNPS (2014). 
heart-leaved twayblade (Listera cordata) 
One occurrence of heart-leaved twayblade (Listera cordata) (CNPS Rank 4.2) 
(Occurrence CODE: LICO_01) was found along the middle of the Stringer Gap trail 
segment within the central section of the project area (Phase 2) (Fig. 3; Appendix A, 
Figs. 26 and 27). The plants occur within a shaded, mesic North Coast conifer forest 
(redwood-Douglas-fir forest). Occurrence LICO_01 was observed on May 16, 2013 and 
consisted of 7 indviduals (counts) distributed within a ~15 sq. ft. area and which were 
50% vegetative/ 50% flowering. Given that the plants occur within the middle of the 
proposed route, 100% of the individuals in the occurrence are likely to be impacted by 
currently proposed project activities (Table 4). 
Within Del Norte Coast Redwoods State Park, there are a total of 10 documented 
occurrences of heart-leaved twayblade comprising approximately 175 individuals (CSP 
2014). Heart-leaved twayblade is also known from an additional four herbarium 
collection records within Del Norte County (CCH 2014). Potential threats to this species 
include grazing, logging, and possibly road maintenance (CNPS 2014). 
leafy-stemmed mitrewort (Mitellastra caulescens) 
Three occurrences of leafy-stemmed mitrewort (Mitellastra caulescens) (CNPS Rank 
4.2) (Occurrence CODES: MICA_01, MICA_02, MICA_03) were found along the 101 
Rellim Ridge Connector segment within the western section of the project area (Phase 
5) (Fig. 3, Inset A; Appendix A, Figs. 28 and 29).  Leafy-stemmed mitrewort is 
considered a facultative wetland (FAC) species within California (Lichvar et al. 2014). 
The occurrences were observed on May 24, 2014 and are situated within similar 
habitats comprised of shaded, mesic red alder forest and North Coast conifer forest.  
Occurrence MICA_01 consisted of 10 indviduals (stem counts) distributed within a ~25 
sq. ft. area and was 100% vegetative. Occurrence MICA_02 consisted of ~25 
individuals (estimation of stem numbers) within a ~15 sq. ft. area and was 100% 
vegetative. Occurrence MICA_03 consisted of ~25 individuals (estimation of stem 
numbers) within a ~10 sq. ft. area and was 95% vegetative/ 5% flowering. Given the 
location of the plants in relation to the proposed route, approximately 75% to 100% of 
the individuals in MICA_01 and 100% of the individuals in MICA_02 and MICA_03 are 
likely to be impacted by currently proposed project activities (Table 4).  
Within Del Norte Coast Redwoods State Park, there are a total of 112 documented 
occurrences of leafy-stemmed mitrewort comprising approximately 52,000 individuals 
(CSP 2014). Leafy-stemmed mitrewort is also known from an additional three herbarium 
collection records within Del Norte County (CCH 2014). Potential threats to this species 
include logging and road maintenance (CNPS 2014). 
Suksdorf’s wood-sorrel (Oxalis suksdorfii) 
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One occurrence of Suksdorf’s wood-sorrel (Oxalis suksdorfii) (CNPS Rank 4.3) 
(Occurrence CODE: OXSU_01) was found along the northern road bank of the Teran 
Road segment within the central-east section of the project area (Phase 3) (Fig. 3; 
Appendix A, Figs. 30 and 31). The plants occur within a semi-open broadleafed upland 
forest (Douglas-fir-tanoak forest). Occurrence OXSU_01 was observed on May 6 and 
May 24, 2013 and consisted of ~50-100 indviduals (estimated number of clumps) 
distributed within a ~50 sq. ft. area. The occurrence was 100% vegetative on May 6 but 
was later observed flowering on May 24 which allowed confirmation of the initial 
identification. Given that the plants mostly occur along the road bank with only a small 
percentage of plants growing at the edge of the road surface, approximately <5% of the 
individuals in the occurrence are likely to be impacted by currently proposed project 
activities and it is possible that all impacts can likely be avoided (Table 4). 
Within Del Norte Coast Redwoods State Park, there are a total of 19 documented 
occurrences of Suksdorf’s wood-sorrel comprising approximately 500 individuals (CSP 
2014). Suksdorf’s wood-sorrel is also known from an additional 18 herbarium collection 
records within Del Norte County (CCH 2014). Potential threats to this species include 
logging and possibly road maintenance (CNPS 2014). 
nodding semaphore grass (Pleuropogon refractus) 
Eight occurrences of nodding semaphore grass (Pleuropogon refractus) (CNPS Rank 
4.2) (Occurrence CODES: PLRE_01, PLRE_02, PLRE_03, PLRE_04, PLRE_05, 
PLRE_06, PLRE_07, PLRE_08) were found along the following trail segments within 
the central and western section of the project area: 101 Rellim Ridge Connector, 
Elkhorn Road, and Teran Road (Phases 1, 3, and 5) (Fig. 3, Inset A; Appendix A, 
Fig.32). Nodding semaphore grass is considered an obligate wetland (OBL) species 
within California (Lichvar et al. 2014). Occurrence PLRE_01 was observed on May 10, 
2013 within a semi-open, mesic red alder forest and North Coast conifer forest 
(redwood forest) along Teran Road and consisted of ~200-250 individuals (culm + 
infloresence number estimated) distibuted within a ~2,500 sq. ft. area and was 
approximately 25% vegetative/75% flowering at the time of observation. Occurrence 
PLRE_02 was observed on May 17, 2013 within a semi-open, mesic North Coast 
conifer forest along Elkhorn Road and consisted of ~25 individuals (culm + infloresence 
number estimated) distributed within a ~500 sq. ft. area and was approximately 75% 
vegetative/ 25% flowering at the time of observation. Occurrence PLRE_03 was 
observed on May 17, 2013 within a semi-open, mesic red alder forest and North Coast 
conifer forest along Elkhorn Road and consisted of ~50 individuals (culm + infloresence 
number estimated) distributed within a ~250 sq. ft. area and was approximately 25% 
vegetative/ 75% flowering at the time of observation. Occurrence PLRE_04 was 
observed on May 24, 2013 within a shaded, mesic red alder forest and North Coast 
conifer forest along Teran Road and consisted of 2 individuals (culm + infloresence 
number counted) distributed within a ~5 sq. ft. area and was 100% flowering at the time 
of observation. Scattered Slough sedge (Carex obnupta) was also present in 
occurrence PLRE_04.  
Along the 101 Rellim Ridge Connector segment the following four occurrences of 
nodding semaphore grass were found.  Occurrence PLRE_05 was observed on May 
24, 2014 within a shaded, mesic red alder forest and North Coast conifer forest and 
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consisted of 20 individuals (culm + infloresence number counted) distributed within a 
~200 sq. ft. area and was 25% vegetative/ 25% flowering/ 50% fruiting at the time of 
observation. Occurrence PLRE_06 was observed on May 24, 2014 within a shaded, 
mesic red alder forest and North Coast conifer forest and consisted of 15 individuals 
(culm + infloresence number counted) distributed within a ~100 sq. ft. area and was 
80% vegetative/ 20% flowering at the time of observation.  Occurrence PLRE_07 was 
observed on May 24, 2014 within a shaded, mesic red alder forest and North Coast 
conifer forest and consisted of 15 individuals (culm + infloresence number counted) 
distributed within a ~100 sq. ft. area and was 80% vegetative/ 20% flowering at the time 
of observation. Occurrence PLRE_08 was observed on May 24, 2014 within a shaded, 
mesic red alder forest and North Coast conifer forest and consisted of 10 individuals 
(culm + infloresence number counted) distributed within a ~100 sq. ft. area and was 
80% vegetative/ 20% flowering at the time of observation.   
Given the locations of these eight occurrences of nodding semaphore grass in relation 
to the proposed route, approximately <5% of the individuals in occurrences PLRE_01, 
PLRE_02, PLRE_03, PLRE_04, and PLRE_05 are likely to be impacted by currently 
proposed project activities and it is possible that all impacts can likely be avoided. 
However, approximately 100% of the individuals in occurrences PLRE_06, PLRE_07, 
and PLRE_08 are likely to be impacted by currently proposed project activities given 
their location within the middle of the proposed route (Table 4). 
Within Del Norte Coast Redwoods State Park, there are a total of 90 documented 
occurrences of nodding semaphore grass comprising approximately 4,600 individuals 
(CSP 2014). Nodding semaphore grass is also known from an additional three 
herbarium collection records within Del Norte County (CCH 2014). Potential threats to 
this species include roadside mowing, logging and associated road usage (CNPS 
2014). 
Sensitive Natural Communities Occurrences within the Project Area 
Given the diversity of vegetation types and the relatively large geographic area which 
they encompass within the project area, the currently proposed project activities will 
have the potential to significantly impact both sensitive and non-sensitive natural 
communities. Potential impacts to these natural communities vary depending upon 
specific project activities proposed for each trail segment as well as the abundance and 
quality of these natural communities (CDFW 2015). While fine-scale mapping of all of 
the natural communities within the project area was not conducted, those sensitive 
communities including wetlands or potential wetlands that may be impacted by project 
activities were mapped in the field using a GPS. 
Beginning within the western region of the project area, second growth Picea sitchensis 
(Sitka spruce forest) Alliance (G5 S2) dominates the North Coast conifer forest habitat 
with the Alnus rubra (Red alder forest) Alliance also comprising a significant portion of 
this habitat (Fig. 4, Inset A). Both of these alliances are common within second-growth 
forests throughout the western region of Del Norte Coast Redwoods State Park and are 
not exemplary, high-quality examples of these alliances given the relatively recent 
disturbance history in this area from past logging practices (Table 4). Sensitive 
associations within this region also included Picea sitchensis – Tsuga heterophylla, 
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Picea sitchensis / Polystichum munitum, and Gaultheria shallon – Rubus spectabilis – 
Rubus parviflorus (Table 1). These associations are also common throughout the 
western region of Del Norte Coast Redwoods State Park and are not high-quality 
examples of this alliance given the relatively recent disturbance history in this area from 
past logging practices. 
However, within the Sitka spruce forests and red alder forests along the proposed 101 
Rellim Ridge Connector segment, three seasonal wetlands (swamps) were present 
which contained the following facultative and obligate wetland plants: slough sedge 
(OBL), skunk cabbage (OBL), lady fern (Athyrium felix-femina) (FAC), stream violet 
(Viola glabella) (FACW), leafy-stemmed mitrewort (Mitellastra caulescens) (FAC), 
nodding semaphore grass (Pleuropogon refractus) (OBL), Pacific golden-saxifrage 
(Chrysosplenium glechomifolium) (OBL), Brewer’s bitter-cress (Cardamine breweri) 
(FACW), and pig-a-back plant (FACW) (Fig. 4, Inset A).  
Other vegetation types present in the western part of the project area included the 
Rubus (parviflorus, spectabilis, ursinus) (Coastal brambles) Alliance and the Carex 
obnupta (Slough sedge swards) Alliance. Coastal brambles of Rubus spectabilis and R. 
parviflorus are scattered along the 101 Rellim Ridge Connector segment and 
sometimes form dense patches in the understory shrub layer of this North Coast conifer 
forest habitat. This alliance is common throughout the western region of Del Norte 
Coast Redwoods State Park and these occurrences are not high-quality examples of 
this alliance given the relatively recent disturbance history in this area from past logging 
practices (Table 4).  
One occurrence of Carex obnupta (Slough sedge swards) Alliance (G4 S3) (Occurrence 
CODE: CAOB_01) was also found along the 101 Rellim Ridge Connector trail segment 
within shaded, mesic red alder forest and North Coast conifer forest (Fig. 4; Appendix A, 
Fig. 33). Slough sedge is considered an obligate wetland (OBL) species within 
California (Lichvar et al. 2014). The approximately 200 sq. ft. patch of plants was 
observed within and along both sides of the proposed route. Approximately 50% of the 
estimated 40 individuals (clumps) will likely be impacted by currently proposed project 
activities (Table 4). While this alliance has not been extensively mapped in the Park it is 
relatively uncommon (J. Barrett, personal observation). Recent botanical surveys within 
the Park have documented four additional occurrences of Slough sedge swards 
comprising approximately 800 plants (CSP 2014). 
Within the central region of the project area, which approximately corresponds to the 
area of the route from the Sheepshed segment to the end of Teran Road, North Coast 
coniferous forests also dominate; however Sitka spruce forests are replaced by second 
growth Douglas fir forest, Redwood forest, and Red alder forest alliances with Pampas 
grass patches becoming prominent along Teran Road. These alliances also include 
sensitive associations such as Alnus rubra / Rubus spectabilis – Sambucus racemosa, 
Sequoia sempervirens – Pseudotsuga menziesii / Vaccinium ovatum, and Sequoia 
sempervirens – Alnus rubra / Rubus spectabilis (Table 1). All of these alliances are 
common within second-growth forests throughout the central region of Del Norte Coast 
Redwoods State Park and are not exemplary, high-quality examples of these alliances 
given the relatively recent disturbance history in this area from past logging practices 
(Table 4).  
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However, one occurrence of Carex obnupta (Slough sedge swards) Alliance (G4 S3) 
(Occurrence CODE: CAOB_02) was also found along the Teran Road segment within 
shaded, mesic red alder forest (Fig. 4). The approximately 5 sq. ft. patch of plants was 
observed along the south side of the proposed route along with nodding semaphore 
grass. Approximately <5% of the estimated 5 individuals (clumps) will likely be impacted 
by currently proposed project activities (Table 4). 
The eastern region of the project area, which approximately corresponds to the area of 
the route from the end of Teran Road to the east end of the Smoke House-5-Little Bald 
Hills Connector segment along the Park boundary, primarily consists of broadleafed 
upland forest, lower montane coniferous forest, and chaparral habitats. Sensitive 
alliances found within these habitats include second growth Redwood forest and tanoak 
forest, Idaho fescue grassland, Golden chinquapin thickets, and Port Orford cedar 
forest. A majority of these alliances occur along the edges of existing roads which will 
likely not be significantly impacted by project activities; however, sensitive habitats (i.e. 
alliances and associations) along Smoke House-5 Road and the proposed Smoke 
House-5-Little Bald Hills Connector segment will likely be significantly impacted (Fig. 4, 
Inset D). These habitats include a seasonal wetland consisting of wetland indicator 
plants such as small-fruited bulrush (Scirpus microcarpus) and Bolander’s rush (Juncus 
bolanderi) that was present within a ditch along the east side of Smoke House-5 Road 
where it joins with the Smoke House-5-Little Bald Hills Connector segment (Fig. 4, Inset 
D). Sensitive alliances along the Smoke House-5-Little Bald Hills Connector segment 
include tanoak forest and Idaho fescue grassland which also contain sensitive Festuca 
idahoensis – Achillea millefolium and Notholithocarpus densiflorus – Umbellularia 
californica associations (Table 1). Within Del Norte Coast Redwoods State Park, 
second growth redwood and tanoak forests form a major component of broadleafed 
upland forests and are widespread within the eastern half of the Park. However, Idaho 
fescue grassland is limited in distribution to approximately 17 mapped acres of open 
areas on serpentine slopes near the far eastern boundary of the Park (CSP 2014, 
unpublished data). Within the project area, approximately 0.15 acres of Idaho fescue 
grassland will likely be impacted by project activities, which represent less than 1% of 
the total acreage of this alliance type within the Park. 
Plants with Potential Habitat but Not Present in the Project Area 
Potentially suitable habitat for a majority of the sensitive plant species listed in Table 2 
was present in the project area. These habitats include North Coast conifer forest, lower 
montane coniferous forest, broadleafed upland forest, closed-cone coniferous forest, 
swamps, chaparral, riparian forest, serpentine bunchgrass prairie, and disturbed 
roadside habitat. 
Potential habitat of varying quality is present within the project area for a total of 69 
sensitive species on the scoping list. These species are listed below by the potential 
preferred habitat types found within the project area (number of species within each 
habitat in parentheses). However, given that many of these species occur in multiple 
habitats and under varying environmental conditions (e.g. mesic, open, or disturbed 
sites, this list does not imply that these species are solely restricted to these habitats. 
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North Coast coniferous forest (15) 
 
leafy reed grass (Calamagrostis foliosa) (CNPS Rank 4.2) 
spiral-spored gilded-head pin lichen (Calicium adspersum) (CNPS Rank 2B.2) 
Nuttall’s saxifrage (Cascadia nuttallii) (CNPS Rank 2B.1) 
Oregon goldthread (Coptis laciniata) (CNPS Rank 2B.1) 
minute pocket moss (Fissidens pauperculus) (CNPS Rank 1B.2) 
harlequin lotus (Hosackia gracilis) (CNPS Rank 4.2) 
marsh pea (Lathyrus palustris) (CNPS Rank 2B.2) 
running-pine (Lycopodium clavatum) (CNPS Rank 4.1) 
woodnymph (Moneses uniflora) (CNPS Rank 2B.2) 
ghost-pipe (Monotropa uniflora) (CNPS Rank 2B.2) 
California pinefoot (Pityopus californica) (CNPS Rank 4.2) 
angel’s hair lichen (Ramalina thrausta) (CNPS Rank 2B.1) 
trailing black currant (Ribes laxiflorum) (CNPS Rank 4.3) 
coast sidalcea (Sidalcea oregana ssp. eximia) (CNPS Rank 1B.2) 
Methuselah’s beard lichen (Usnea longissima) (CNPS Rank 4.2) 
 
broadleafed upland forest (3) 
 
coast fawn lily (Erythronium revolutum) (CNPS Rank 2B.2) 
small groundcone (Kopsiopsis hookeri) (CNPS Rank 2B.3) 
Gairdner’s yampah (Perideridia gairdneri ssp. gairdneri) (CNPS Rank 4.2) 
 
riparian forest (2) 
 
seaside bittercress (Cardamine angulata) (CNPS Rank 2B.1) 
seacoast ragwort (Packera bolanderi var. bolanderi) (CNPS Rank 2B.2) 
 
serpentine soils in lower montane coniferous forest/ chaparral/ closed-cone 
coniferous forest/ bunchgrass prairie (40) 
 
evergreen everlasting (Antennaria suffrutescens) (CNPS Rank 4.3) 
Mcdonald’s rockcress (Arabis mcdonaldiana) (CNPS Rank 1B.1) 
Howell’s manzanita (Arctostaphylos hispidula) (CNPS Rank 4.2) 
Del Norte manzanita (Arctostaphylos nortensis) (CNPS Rank 4.2) 
serpentine arnica (Arnica cernua) (CNPS Rank 4.3) 
Koehler’s rockcress (Boechera koehleri) (CNPS Rank 1B.3) 
Butte County morning-glory (Calystegia atriplicifolia ssp. buttensis) (CNPS Rank 
4.2) 
yellow-tubered toothwort (Cardamine nuttallii var. gemmata) (CNPS Rank 3.3) 
Siskiyou sedge (Carex scabriuscula) CNPS Rank 4.3 
serpentine sedge (Carex serpenticola) (CNPS Rank 2B.3) 
short-lobed paintbrush (Castilleja brevilobata) (CNPS Rank 4.2) 
California lady’s-slipper (Cypripedium californicum) (CNPS Rank 4.2) 
Oregon bleeding heart (Dicentra formosa ssp. oregana) (CNPS Rank 4.3) 
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Waldo daisy (Erigeron bloomeri var. nudatus) (CNPS Rank 2B.3) 
Siskiyou daisy (Erigeron cervinus) (CNPS Rank 4.3) 
Waldo wild buckwheat (Eriogonum pendulum) (CNPS Rank 2B.2) 
lemon-colored fawn-lily (Erythronium citrinum var. citrinum) (CNPS Rank 4.3) 
giant fawn lily (Erythronium oregonum) (CNPS Rank 2B.2) 
Mendocino gentian (Gentiana setigera) (CNPS Rank 1B.2) 
Siskiyou iris (Iris bracteata) (CNPS Rank 3.3) 
Del Norte County iris (Iris innominata) (CNPS Rank 4.3) 
opposite-leaved lewisia (Lewisia oppositifolia) (CNPS Rank 2B.2) 
Bolander’s lily (Lilium bolanderi) (CNPS Rank 4.3) 
Howell’s lomatium (Lomatium howellii) (CNPS Rank 4.3) 
Coast Range lomatium (Lomatium martindalei) (CNPS Rank 2B.3) 
Howell’s sandwort (Minuartia howellii) (CNPS Rank 1B.3) 
western ragwort (Packera hesperia) (CNPS Rank 2B.2) 
Siskiyou Mountains ragwort (Packera macounii) (CNPS Rank 4.3) 
white-flowered rein orchid (Piperia candida) (CNPS Rank 1B.2) 
timber blue grass (Poa rhizomata) (CNPS Rank 4.3) 
Siskiyou bells (Prosartes parvifolia) (CNPS Rank 1B.2) 
Del Norte pyrrocoma (Pyrrocoma racemosa var. congesta) (CNPS Rank 2B.3) 
Gasquet rose (Rosa gymnocarpa var. serpentina) (CNPS Rank 1B.3) 
Del Norte willow (Salix delnortensis) (CNPS Rank 4.3) 
great burnet (Sanguisorba officinalis) (CNPS Rank 2B.2) 
Peck’s sanicle (Sanicula peckiana) (CNPS Rank 4.3) 
Del Norte checkerbloom (Sidalcea elegans) (CNPS Rank 3.3) 
serpentine catchfly (Silene serpentinicola) (CNPS Rank 1B.2) 
Howell’s jewelflower (Streptanthus howellii) (CNPS Rank 1B.2) 
glaucous tauschia (Tauschia glauca) (CNPS Rank 4.3) 
Siskiyou inside-out-flower (Vancouveria chrysantha) (CNPS Rank 4.3) 
Siskiyou false-hellebore (Veratrum insolitum) (CNPS Rank 4.3) 
 
non-serpentine soils in lower montane coniferous forest (6) 
 
maidenhair spleenwort (Asplenium trichomanes ssp. trichomanes) (CNPS Rank 
2B.3) 
mountain lady’s-slipper (Cypripedium montanum) (CNPS Rank 4.2) 
Henderson’s fawn lily (Erythronium hendersonii) (CNPS Rank 2B.3) 
Orleans iris (Iris tenax ssp. klamathensis) (CNPS Rank 4.3) 
 
disturbed roadside habitat (3) 
 
Kellogg’s lily (Lilium kelloggii) (CNPS Rank 4.3) 
maple-leaved checkerbloom (Sidalcea malachroides) (CNPS Rank 4.2) 
Siskiyou checkerbloom (Sidalcea malviflora ssp. patula) (CNPS Rank 1B.2) 

A discussion of the habitat quality and potential for some of the species listed above to 
occur within the project area follows. 
 

Redwood Coast-to-Crest Trail Project IS/MND Appendix F F 29



Coast to Crest Trail Project 

22 
 

Sensitive species that frequently occur within North Coast coniferous forests and for 
which there are documented occurrences within Del Norte Coast Redwoods State Park 
is limited to Methuselah’s beard lichen (Usnea longissima) (CSP 2014). This species is 
primarily restricted to old-growth redwood forests along Highway 101 south of the 
project area. The project area surveyed does not contain this habitat although 
occassional old-growth redwood trees may be present along the proposed route. Other 
species often found in North Coast coniferous forests but for which habitat was 
generally of low quality include leafy reed grass (Calamagrostis foliosa), Nuttall’s 
saxifrage (Cascadia nuttallii), Oregon goldthread (Coptis laciniata), and marsh pea 
(Lathyrus palustris). These species frequently occur in rocky sites, along streambanks, 
or in other mesic habitats such as marshes, habitat which was of limited amount and 
low quality in the project area. Habitat within North Coast coniferous forests for the 
remaining species listed above was of moderate to high quality within the project area. 
For example, a species of Fissidens that frequently co-occurs with the sensitive minute 
pocket moss (Fissidens pauperculus) was observed in habitat suitable for this species. 
Open Sitka spruce forest habitat frequently preferred by woodnymph (Moneses uniflora) 
was present in the project area. Exposed forest floors within the project area were 
suitable habitat for species such as running pine (Lycopodium clavatum) while shaded 
sites in these forests were suitable for ghost-pipe (Monotropa uniflora) and California 
pinefoot (Pityopus californica). In addition, openings in mesic forests were suitable 
habitat for species such as trailing black currant (Ribes laxiflorum). 
Sensitive species that occur within broadleafed upland forests and for which there are 
documented occurrences within Del Norte Coast Redwoods State Park are coast fawn 
lily (Erythronium revolutum) and small groundcone (Kopsiopsis hookeri) (CSP 2014). 
Coast fawn lily occurs on mesic, shaded slopes within the eastern non-serpentine 
region of the Park, habitat which was of low abundance and limited quality in the project 
area. Small groundcone is known from several unconfirmed occurrences within the 
eastern part of the Park and open broadleafed forests of tanoak were present in limited 
amounts but of good quality in the project area. Gairdner’s yampah (Perideridia 
gairdneri ssp. gairdneri) is not known to occur in the Park and is not known to occur 
within Del Norte County (CCH 2014) and likely has a limited potential to occur within the 
project area. 
Sensitive species that occur within riparian forests and other mesic sites for which there 
are documented occurrences within Del Norte Coast Redwoods State Park are seaside 
bittercress (Cardamine angulata) and seacoast ragwort (Packera bolanderi var. 
bolanderi) (CSP 2014). Seaside bittercress occurs within shaded, mesic, undisturbed 
riparian forests primarily comprised of mature big-leaf maple within the western region 
of the Park, habitat which was of low quality and limited amount in the project area. 
Seacoast ragwort is known from a single recently documented occurrence along a 
serpentine-influenced stream in the eastern region of the Park, habitat which was of 
limited amount but of moderate quality along Smokehouse-5 Road.  
Habitats with serpentine soils occur in limited amounts along the Smoke House-5 Road 
and Smoke House-5-Little Bald Hills Connector segments of the project; however, the 
greatest number of sensitive species with potential habitat in the project area can be 
found in these serpentine habitats. Many of these species are serpentine endemics, 
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only occurring on serpentine (ultramafic) soils, and moderate to high quality habitat is 
present within the project area for a majority of them. Species with documented 
occurrences within serpentine habitats of Del Norte Coast Redwoods State Park include 
Howell’s manzanita (Arctostaphylos hispidula), Del Norte manzanita (Arctostaphylos 
nortensis), serpentine arnica (Arnica cernua), serpentine sedge (Carex serpenticola), 
short-lobed paintbrush (Castilleja brevilobata), California lady’s-slipper (Cypripedium 
californicum), lemon-colored fawn-lily (?) (Erythronium cf. citrinum var. citrinum), Del 
Norte County iris (Iris innominata), Bolander’s lily (Lilium bolanderi), Howell’s lomatium 
(Lomatium howellii), Howell’s sandwort (Minuartia howellii), Siskiyou Mountains ragwort 
(Packera macounii), white-flowered rein orchid (Piperia candida), Del Norte willow (Salix 
delnortensis), Peck’s sanicle (Sanicula peckiana), serpentine catchfly (Silene 
serpentinicola), and glaucous tauschia (Tauschia glauca) (CSP 2014). Some of these 
species were observed within similar habitat near (approximately 50-500 ft.) the project 
area and included Del Norte manzanita, serpentine sedge, and Howell’s sandwort. The 
remaining species occur in similar habitats further south along the eastern boundary of 
the Park and thus have the potential to occur within the project area. 
Other sensitive species known to occur in serpentine regions near the Park and for 
which moderate to high quality habitat was present in the project area include evergreen 
everlasting (Antennaria suffrutescens), Siskiyou sedge (Carex scabriuscula), Butte 
County morning-glory (Calystegia atriplicifolia ssp. buttensis), Oregon bleeding heart 
(Dicentra formosa ssp. oregana), Siskiyou daisy (Erigeron cervinus), giant fawn lily 
(Erythronium oregonum), Siskiyou iris (Iris bracteata), Del Norte pyrrocoma (Pyrrocoma 
racemosa var. congesta), Del Norte checkerbloom (Sidalcea elegans), Siskiyou inside-
out-flower (Vancouveria chrysantha), and Siskiyou false-hellebore (Veratrum insolitum) 
(CCH 2014, CDFW 2014). The remaining serpentine species with potential habitat in 
the project area are mostly known from serpentine habitats in more distant regions to 
the east and northeast of the Park and likely have a lower potential to occur in the 
project area. 
Several sensitive species occurring in non-serpentine habitats within lower montane 
coniferous forests generally had low-quality potential habitat within the project area and 
included maidenhair spleenwort (Asplenium trichomanes ssp. trichomanes), mountain 
lady’s-slipper (Cypripedium montanum), Henderson’s fawn lily (Erythronium 
hendersonii), and Orleans iris (Iris tenax ssp. klamathensis). Only maidenhair 
spleenwort and Henderson’s fawn lily are known to occur near the Park while the other 
two species are known from more distant regions to the south and east of the Park. 
Disturbed roadsides are frequently one of the preferred habitats of several sensitive 
species on the scoping list which includes species such as maple-leaved checkerbloom 
(Sidalcea malachroides) that also occurs along roads within North Coast coniferous 
forests of the Park (CSP 2014). Kellogg’s lily (Lilium kelloggii) is known to occur near 
the Park and has potential habitat within the project area; however, Siskiyou 
checkerbloom (Sidalcea malviflora ssp. patula) is primarily known from habitats along 
the immediate coast in Del Norte County, although it does occur inland in counties 
further south (CCH 2014, CDFW 2014). 
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Plants without Potential Habitat and Not Present in the Project Area 
Sensitive plant species for which habitat was not found in the project area but which 
appeared on the scoping list include false gray horsehair lichen (Bryoria 
pseudocapillaris) (CNPS Rank 3.2), twisted horsehair lichen (Bryoria spiralifera) (CNPS 
Rank 1B.1), bristle-stalked sedge (Carex leptalea) (CNPS Rank 2B.2), northern 
meadow sedge (Carex praticola) (CNPS Rank 2B.2), green yellow sedge (Carex 
viridula ssp. viridula) (CNPS Rank 2B.3), Siskiyou paintbrush (Castilleja elata) (CNPS 
Rank 2B.2), California pitcherplant (Darlingtonia californica) (CNPS Rank 4.2), Pacific 
gilia (Gilia capitata ssp. pacifica) (CNPS Rank 1B.2), western lily (Lilium occidentale) 
(CNPS Rank 1B.1), Vollmer’s lily (Lilium pardalinum ssp. vollmeri) (CNPS Rank 4.2), 
Wolf’s evening-primrose (Oenothera wolfii) (CNPS 1B.1), Oregon polemonium 
(Polemonium carneum) (CNPS Rank 2B.2), coastal triquetrella (Triquetrella californica) 
(CNPS Rank 1B.2), and western white bog violet (Viola primulifolia ssp. occidentalis) 
(CNPS Rank 1B.2). Many of these species occur in habitats along the immediate coast 
and/or in mesic habitats such as bogs, fens, and marshes. While mesic streamsides 
and moist slopes were present in the project area, bogs, fens and coastal habitats like 
coastal scrub were not present in the project area. 
Bryophyte Survey Results 
While CNPS recommends that sensitive bryophyte and lichen species be considered 
during botanical surveys (CNPS 2001), an increasing number of species are now being 
listed and documented by CNPS and CDFW. The following sensitive species of lichen 
and bryophyte appearing on the project scoping list were considered during botanical 
surveys: false gray horsehair lichen (Bryoria pseudocapillaris) (CNPS Rank 3.2), twisted 
horsehair lichen (Bryoria spiralifera) (CNPS Rank 1B.1), spiral-spored gilded-head pin 
lichen (Calicium adspersum) (CNPS Rank 2B.2), minute pocket moss (Fissidens 
pauperculus) (CNPS Rank 1B.2), angel’s hair lichen (Ramalina thrausta) (CNPS Rank 
2B.1), coastal triquetrella (Triquetrella californica) (CNPS Rank 1B.2), and Methuselah’s 
beard lichen (Usnea longissima) (CNPS Rank 4.2) (Table 2). While extensive surveys 
for bryophytes and lichens were not conducted due to time constraints and lack of 
equipment (i.e. compound microscope), attempts were made to identify some of the 
common bryophytes and lichens in the project area.   
Species that were similar in gross morphology to rare species were collected and 
attempts were made to identify them. For example, a patch of pocket moss (Fissidens) 
was observed in habitat similar to the preferred habitat of minute pocket-moss 
(Fissidens pauperculus) and subsequent observations with a microscope and bryophyte 
guide indicated this was not the sensitive species but likely Fissidens cf. crispus. Usnea 
longissima is a species of lichen that was specifically targeted during surveys given that 
it occurs within the Park, especially in old growth forests south of Hamilton Road. The 
mosses and lichens within the serpentine habitat appeared unique and potentially 
diverse with Homalothecium sp., Dicranum sp., and Kindbergia sp. tentatively identified 
as occurring within the Idaho fescue grassland. Future surveys should be conducted 
within these areas of the Park to specifically target the potentially diverse assemblage of 
bryophtyes and lichens that may occur there. 
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Invasive Plant Summary 
The most abundant and dominant invasive plant species within the project area were 
jubata grass (Cortaderia jubata) and Scotch broom (Cytisus scoparius) (Fig. 5) (Table 
5). Both species are rated as High threats by the California Invasive Plant Council (Cal-
IPC) as they can have “severe ecological impacts on physical processes, plant and 
animal communities, and vegetation structure” (Cal-IPC 2014). Jubata grass is known to 
create a fire hazard and to complicate fire management activities due to an excessive 
production and build-up of dry leaves and flowering stalks which can persist in the 
environment for extended periods of time while blocking vehicle and human access. In 
addition, the sharply serrated leaves of jubata grass can cause injury to humans (Cal-
IPC 2014). Scotch broom can also create a fire hazard given that it readily burns and 
can carry fire into the tree canopy (Cal-IPC 2014). Both species readily respond to 
disturbance and frequently reach their highest densities along roads and disturbed, 
open areas (Cal-IPC 2014). 
Jubata grass is the most dominant and aggressive invasive plant within the Park and 
predominately occurs in the greatest abundance along exposed, disturbed roads within 
the eastern half of the Park. Within the project area there are 25 occurrences of jubata 
grass consisting of approximately 4,000-9,000 individuals distributed within a total area 
of 18.4 acres. A majority of the plants occur along Teran Road, Smokehouse Road, and 
Smokehouse-5 Road (Fig. 5). While jubata grass was observed growing at the edge of 
the serpentine habitats along Smoke House-5 Road, no plants were observed within the 
serpentine habitat along the Smoke House-5-Little Bald Hills Connector segment (Fig. 
5, Inset B). However, the jubata grass occurrence along Smoke House-5 Road (Occ. 
COJU_25) is fairly large as it consists of an estimated 500-1,000 individuals distributed 
within an approximately 46,367 sq. ft. (~1 acre) area (Fig. 5, Inset B; Appendix A, Fig. 
34). Given that jubata grass also occurs at low to moderate densities on serpentine soils 
along disturbed roads within the Park (CSP 2014, unpublished data) and is generally 
known to be invasive in serpentine habitats (Cal-IPC 2014), it has the potential to 
spread from Smoke House-5 Road into the serpentine habitat along the Smoke House-
5-Little Bald Hills Connector segment. 
Scotch broom is the second most abundant invasive plant within the Park and also 
occurs along exposed, disturbed roads but primarily in the western half of the Park. 
Within the project area there are four occurrences of Scotch broom; however, three of 
the occurrences consist of only a handful of plants while the largest occurrence along 
Sheepshed Road (Occ. CYSC_01) consists of ~1,000-2,500 plants distributed within an 
approximate 55,591 sq. ft. (~1.3 acre) area along both sides of this road and adjoining 
roads (Sheepshed-6 and Sheepshed Link) (Fig. 5, Inset A; Appendix A, Fig. 35).  
Other exotic species present within the project area but in limited amounts include 
Himalayan blackberry (Rubus armeniacus), cotoneaster (Cotoneaster sp.) and shining 
geranium (Geranium lucidum) (Fig. 5). While Himalayan blackberry is common 
throughout the Park and generally in low to moderate densities, shining geranium has 
only recently expanded into the Park along Hamilton Road near its junction with 
Highway 101. Approximately five individuals of shining geranium were found within an 
open, disturbed grassy area approximately 15 ft. from the start of the 101 Rellim Ridge 
Connector segment along Hamilton Road (Appendix A, Fig. 36). Cotoneaster has a 
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scattered distribution within the Park and usually occurs in low abundance; however, 
nine individuals were observed along the 101 Rellim Ridge Connector segment. Other 
exotic species observed in low abundance within the project area included common 
annual and perennial grasses such as bentgrass (Agrostis sp.), sweet vernal grass 
(Anthoxanthum odoratum), rat-tailed fescue (Festuca myuros), orchard grass (Dactylis 
glomerata), and tall fescue (Festuca arundinacea) and herbs such as ox-eye daisy 
(Leucanthemum vulgare), bull thistle (Cirsium vulgare), Canada thistle (Cirsium 
arvense), and cut-leaf coast burnweed (Senecio glomeratus). 
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SUMMARY OF RECOMMENDATIONS  

Currently proposed project activities for the Coast to Crest Trail Project have the 
potential to significantly impact the environment within the project area, which includes 
19 occurrences of CNPS-ranked sensitive plant species and six seasonal wetlands (see 
Table 4 for summary). Potential impacts to sensitive plants and communities were 
initially determined based on the location of plants and communities in relation to the 
currently proposed route as well as on the quality and abundance of non-wetland 
natural communities; however, any changes made to the proposed route may reduce 
the level of impacts to these sensitive plant occurrences and communities to less than 
significant. These changes could consist of both minor and major changes to the 
proposed alignment. All major changes consisting of those outside of the survey area 
(i.e. >25 ft. beyond the currently proposed route) would require additional surveys as 
would any minor changes within or in close proximity to known sensitive plant 
popluations or natural communities.  
A majority of the sensitive plant occurrences within the project area are CNPS Rank 4 
species which are generally not considered rare enough to require legal protection 
(Rank 4 is a “watch” list of limited distribution plants). These species include Klamath 
arnica (Arnica spathulata) (CNPS Rank 4.3), Howell’s horkelia (Horkelia sericata) 
(CNPS Rank 4.3), Del Norte pea (Lathyrus delnorticus) (CNPS Rank 4.3), heart-leaved 
twayblade (Listera cordata) (CNPS Rank 4.2), leafy-stemmed mitrewort (Mitellastra 
caulescens) (CNPS Rank 4.2), Suksdorf’s wood-sorrel (Oxalis suksdorfii) (CNPS Rank 
4.3), and nodding semaphore grass (Pleuropogon refractus) (CNPS Rank 4.2) (Table 2 
and 4). However, Rank 4 species that are considered to be locally significant, that is not 
rare from a statewide perspective but rare or uncommon in a local context such as 
within a county or region (CEQA §15125 (c)), shall require full consideration under 
CEQA (CDFG 2009, CNPS 2014). Based on occurrence data for these species within 
Del Norte Redwoods State Park and nearby regions within Del Norte County (see 
Results and Discussion section), none of the Rank 4 species within the project area can 
be considered locally significant or threatened; however, impacts to these species 
should be avoided when possible. 
However, plant species of Rank 1 and 2 meet the definitions of Sec. 1901, Chapter 10 
(Native Plant Protection Act) or Secs. 2062 and 2067 (CESA) of the California 
Department of Fish and Wildlife Code, and are eligible for state listing (CNPS 1998, 
CDFW 2009). It is mandatory that they be fully considered during preparation of 
environmental documents relating to CEQA. Within the Coast to Crest Trail project area, 
there are two occurrences of horned butterwort (Pinguicula macroceras) (CNPS Rank 
2B.2) which will be significantly impacted by currently proposed project activities and 
which should require full consideration and protection from any potential negative 
impacts. Potential impacts to these occurrences from project activities will likely include 
both direct and indirect impacts. Potential immediate and direct impacts to these 
occurrences would include the destruction of the plants during trail construction. 
Potential immediate indirect impacts to these occurrences from project activities would 
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include alteration or disturbance of the habitat through soil disturbance, vegetation 
removal, and changes to the hydrology within the habitat. Potential long-term impacts to 
these occurrences could include encroachment of invasive plant species such as jubata 
grass, which frequently spread as a result of disturbance. Other potential long-term 
impacts to these occurrences could include disturbance to the soil and vegetation as a 
result of increased public access to and visitation of this area. For example, visitors 
might travel off the official trail and into the nearby serpentine prairies outside of the 
project area where numerous other occurrences of sensitive plant species have been 
documented. 
Sensitive natural communities within the project area for which all potential impacts from 
project activities should be avoided include six seasonal wetlands such as swamps and 
mesic roadside drainages containing wetland indicator plants that are identified in Table 
4 and Figure 4 (i.e. occurrences CAOB_01, CAOB_02, LYAM_01, LYAM_02, 
LYAM_03, and SCMI_01). Given that some of these seasonal wetlands may be 
considered as “biologically sensitive habitats” within the coastal zone of Del Norte 
County (Del Norte County General Plan Coastal Element 1983), precautionary 
measures as described below should be used to fully avoid these habitats within the 
project area.  
Other potentially sensitive natural communities for which impacts from project activities 
will likely be less than significant include the following: (1) one occurrence of Festuca 
idahoensis (Idaho fescue grassland) Alliance (G4 S3?), as well as habitat containing (2) 
the Notholithocarpus densiflorus (Tanoak forest) Alliance (G4 S3), (3) the Picea 
sitchensis (Sitka spruce forest) Alliance (G5 S2), (4) the Rubus (parviflorus, spectabilis, 
ursinus) (Coastal brambles) Alliance (G4 S3), (5) the Sequoia sempervirens (Redwood 
forest) Alliance (G3 S3), and (6) sensitive associations within the Alnus rubra (Red alder 
forest) Alliance (G5 S4) (Table 4). Natural communities of Rank 1 through 3 are of 
special concern and classified as threatened in the State and impacts from project 
activities on high-quality occurrences of these communities may, in general, constitute a 
significant impact (CDFG 2015). However, given that (1) all of these natural 
communities represent less than 1% of the total acreage of these habitats within the 
Park, or (2) are not exemplary occurrences of these communities, or (3) are located 
within lower quality second growth forests (see Table 4), impacts from project activities 
to these communities will likely be less than significant. 
Since avoidance is the primary means of mitigation for plants and natural communities 
listed as Rare, Threatened, and Endangered, including CNPS Rank 1A, 1B, 2A, and 2B 
species, per the Department of Parks and Recreation’s Botanical Standard Mitigation 
Measures, all individuals of horned butterwort (Pinguicula macroceras) should be 
avoided during project activities. Furthermore, the six seasonal wetlands listed above 
should be avoided during project activities. 
The following recommendations are provided to reduce any potential significant adverse 
impacts to the two horned butterwort occurrences and six seasonal wetlands to a level 
of less than significant: 

1. The two occurrences of horned butterwort and six seasonal wetlands should be 
avoided during project activities. Standard CSP botanical mitigation measures for 
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horned butterwort includes that a 25-foot equipment exclusion zone (EEZ) should 
be established around occurrences of this species. In areas where construction 
near sensitive wetlands is proposed, a 15-foot EEZ should be established around 
these occurrences. The EEZ boundaries for the horned butterwort and wetland 
occurrences should be delineated with black and yellow-striped flagging and/or 
pin flags prior to project initiation. No project activities, including the use of 
motorized equipment, hand tools, piling of vegetation and soil, or staging of 
equipment, should be allowed within these EEZ’s. In addition, within each EEZ 
buffer for horned butterwort and the wetland occurrences, the overstory canopy 
should not be altered or removed nor should the hydrology associated with the 
habitat be altered. Failure to do so could result in a significant adverse effect.  

2. While some impacts to trees will likely be unavoidable, in general, an EEZ for 
trees should include the Structural Root Zone (3x dbh) and the Root Health Zone 
(5x dbh) and, at a minimum, no impacts to roots greater than 2” in diameter 
should be allowed. For trees targeted for removal, the decision regarding which 
trees to retain and which to remove should be based on 1) tree health, 2) 
structural stability and 3) species diversity (see Construction Near Trees-CSP 
Draft Policy 2001). These evaluations should be made by the District Tree 
Inspector or other qualified CSP Natural Resource Program personnel prior to 
commencement of project activities. Excavation by hand within the EEZ 
surrounding each individual tree should be allowed. 

3. Given the abundance of invasive plants along the proposed route and the 
potential for project activities to spread these plants into the sensitive plant and 
natural community occurrences within the project area, all removed soil and 
vegetation within 25 feet of any invasive, non-native plant infestation should be 
left on site to ensure plant species are not spread into another part of the Park. 
Furthermore, given the potential for invasive plants such as jubata grass and 
Scotch broom to invade currently undisturbed habitats where new trails are 
proposed for construction, Best Management Practices (BMP’s) should be used 
during project implementation. These BMP’s should include the following; (1) 
pressure washing of all heavy equipment prior to entering the Park or moving 
from a known infested area within the park to a non-infested area; (2) staging of 
heavy equipment and other construction materials in areas where invasive plants 
are not present; (30 cleaning of pants, boots and hand-tools with brushes before 
working in the serpentine habitat along the Smoke House-5-Little Bald Hills 
Connector segment.  

4. In addition, given (1) the occurrence of many sensitivitive species within the 
serpentine habitat along the Smoke House-5-Little Bald Hills Connector segment 
and in adjacent areas outside the project area, and (2) the current absence of 
any invasive plant species or disturbances within this area, the Natural 
Resources Division should visit this trail segment every one or two years to 
remove any jubata grass or other invasive plant species that may encroach upon 
this trail segment. Furthermore, given that the sensitive serpentine habitat will be 
opened up to the public, there may be unexpected disturbances to the soil or 
vegetation within this area as a result of Park visitors travelling off the official trail. 
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Given the potential for indirect impacts to this area, a “Botanical Management 
Area” sign that encourages visitors to stay on the trail should be installed at the 
start of the Smoke House-5-Little Bald Hills Connector segment. 
 

Redwood Coast-to-Crest Trail Project IS/MND Appendix F F 38



Coast to Crest Trail Project 

31 
 

REFERENCES 

Baldwin, B. G., D. H. Goldman, D. J. Keil, R. Patterson, T. J. Rosatti, and D. H. Wilken, 
editors. 2012. The Jepson manual: vascular plants of California, second edition. 
University of California Press, Berkeley. 

Barrett, Jeffery A.,editor. 2013. Rare Plant Handbook. California State Parks, North 
Coast Redwoods District, Eureka, CA. 228 pgs. 

Bossard, C. C., J.M. Randall, and M. C. Hoshovsky. 2000. Invasive Plants of 
California's Wildlands. University of California Press. Berkeley, CA 

California Department of Fish and Game (CDFG). 2009. Protocols for Surveying and 
Evaluating Impacts to Special Status Native Plant Populations and Natural 
Communities. Sacramento, CA. 

California Department of Fish and Game (CDFG). 2010. List of Vegetation Alliances 
and Associations. Vegetation Classification and Mapping Program. Sacramento, 
CA. 

California Department of Fish and Wildlife (CDFW). 2013. California Natural Diversity 
Database (CNDDB) RareFind 4 (online edition).  Department of Fish and Wildlife, 
Sacramento, CA.  Accessed on May 5, 2013 from 
http://www.dfg.ca.gov/biogeodata/cnddb/mapsanddata.asp 

California Department of Fish and Wildlife (CDFW). 2014. California Natural Diversity 
Database (CNDDB) RareFind 5 (online edition).  Department of Fish and Wildlife, 
Sacramento, CA.  Accessed on May 23 and August 13, 2014 from 
http://www.dfg.ca.gov/biogeodata/cnddb/mapsanddata.asp 

California Department of Fish and Wildlife (CDFW), Natural Diversity Database. January 
2013. Special Vascular Plants, Bryophytes, and Lichens List. Quarterly 
publication. 73 pp. 

California Department of Fish and Wildlife (CDFW). 2015. Background on the List of 
Vegetation Alliances and Associations (Natural Communities List). Department of 
Fish and Wildlife, Sacramento, CA. Accessed on March 8, 2015 from 
http://www.dfg.ca.gov/biogeodata/vegcamp/natural_comm_background.asp 

California Invasive Plant Council (Cal-IPC). 2014. California Invasive Plant Inventory. 
Accessed on August 13, 2014 from http://www.cal-ipc.org/ip/inventory/index.php 

California Native Plant Society (CNPS). 1998. Policy on Mitigation Guidelines 
Regarding Impacts to Rare, Threatened, and Endangered Plants. California 
Native Plant Society Rare Plant Scientific Advisory Committee. 

California Native Plant Society (CNPS). 2001. CNPS Botanical Survey Guidelines. 
California Native Plant Society. Sacramento, CA.  

California Native Plant Society (CNPS), Rare Plant Program. 2014. Inventory of Rare 
and Endangered Plants (online edition, v8-02). California Native Plant Society, 

Redwood Coast-to-Crest Trail Project IS/MND Appendix F F 39



Coast to Crest Trail Project 

32 
 

Sacramento, CA. Accessed on May 20, 2014 from 
http://www.rareplants.cnps.org  

California State Parks (CSP). 2014. Rare Plant Database. California Department of 
Parks and Recreation, North Coast Redwoods District, Eureka, CA. 

Consortium of California Herbaria (CCH). 2014. Data provided by the participants of the 
Consortium of California Herbaria. Accessed on August 13, 2014 from 
ucjeps.berkeley.edu/consortium 

Del Norte County Community Development Department. 1983. General Plan Coastal 
Element (LCP). 

Faber-Langendoen, D., J. Nichols, L. Master, K. Snow, A. Tomaino, R. Bittman, G. 
Hammerson, B. Heidel, L. Ramsay, A. Teucher, and B. Young. 2012. 
NatureServe Conservation Status Assessments: Methodology for Assigning 
Ranks. NatureServe, Arlington, VA. 

Holland, R.F. 1986. Preliminary Descriptions of the Terrestrial Natural Communities of 
California. California Department of Fish and Game Nongame Heritage Program. 
Sacramento CA. 

Jepson Flora Project (eds.). 2014. Jepson eFlora, http://ucjeps.berkeley.edu/IJM.html 
Accessed on August 13, 2014. from 
http://ucjeps.berkeley.edu/interchange/index.html 

Lichvar, R.W., M. Butterw ick, N.C. Melvin, and W.N. Kirchner. 2014. The National 
Wetland Plant List: 2014 Update of Wetland Ratings. Phytoneuron 2014-41: 1-
42. 

Malcolm, B., Malcom, N., Shevock, J., and D. Norris. 2009. California Mosses. Micro-
Optics Press. 

Sahara, A. 2012. Assessment and prediction of tree encroachment into a serpentine 
Jeffrey pine savanna.MS Thesis. Humboldt State University. Arcata, California. 

Sawyer, J. O., T. Keeler‐Wolf, and J. M. Evens. 2009. A manual of California 
vegetation, 2nd edition. California Native Plant Society, Sacramento, CA. 

Redwood Coast-to-Crest Trail Project IS/MND Appendix F F 40



Coast to Crest Trail Project 

33 
 

Table 1: Natural communities (alliances, associations) occurring within the Coast to Crest Trail Project area. 
 
Alliance CDFW Global and State 

Ranks 
Associations Common, Exotic, and 

Sensitive Plant Species 
Observed in the Project Area 

Alnus rubra (Red alder forest) 
Alliance 

G5S4 *Alnus rubra / Rubus 
spectabilis – Sambucus 
racemosa 

Alnus rubra, Rubus spectabilis, 
Sambucus racemosa, Salix 
spp., Boykinia occidentalis, 
Tolmiea diplomenziesii, 
Mitellastra caulescens, 
Pleuropogon refractus, 
Lysichiton americanus, Carex 
obnupta 

Baccharis pilularis (Coyote 
brush scrub) Alliance 

G5S5 Baccharis pilularis – 
Ceanothus thyrsiflorus; 
Baccharis pilularis / Annual 
Grass – Herb 

Baccharis pilularis, Cortaderia 
jubata, Agrostis sp., 
Hypochaeris radicata, 
Arctostaphylos columbiana, 
Ceanothus thyrsiflorus var. 
thyrsiflorus, Ceanothus 
velutinus 

Carex obnupta (Slough sedge 
swards) Alliance (See Table 4 
for occurrence data) 

G4S3 (OBL wetland plant) *Carex obnupta Carex obnupta, Alnus rubra, 
Picea sitchensis, Polystichum 
munitum, Lysichiton 
americanus, Rubus sp. 

Chamaecyparis lawsoniana 
(Port Orford cedar forest) 
Alliance 

G3S3 None present in project area. Chamaecyparis lawsoniana, 
Pinus attenuata, Pseudotsuga 
menziesii, Sequoiadendron 
giganteum (plantation), other 
species 

Chrysolepis chrysophylla 
(Golden chinquapin thickets) 
Alliance 

G2S2 None present in project area. Chrysolepis chrysophylla, 
Notholithocarpus densiflorus, 
Pinus attentuata, Pseudotsuga 
menziesii, Rhododendron 
occidentale, Lathyrus 
delnorticus 

Cortaderia (jubata, selloana) NA None present in project area. Cortaderia jubata, Baccharis 
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(Pampas grass patches) Semi-
natural Stands 

pilularis, Agrostis sp., 
Hypochaeris radicata, 
Pseudotsuga menziesii, 
Ceanothus spp. 

Festuca idahoensis (Idaho 
fescue grassland) Alliance 

G4S3? *Festuca idahoensis – Achillea 
millefolium 

Festuca idahoensis, Quercus 
vaccinifolia, Arctostaphylos 
nevadensis, Pinus jeffreyi, 
Juniperus communis, Achillea 
millefolium, Pinguicula 
macroceras, Ranunculus 
occidentalis var. occidentalis,  

Notholithocarpus densiflorus 
(Tanoak forest) Alliance 

G4S3 *Notholithocarpus densiflorus – 
Umbellularia californica 

Notholithocarpus densiflorus, 
Pinus attentuata, Pseudotsuga 
menziesii, Umbellularia 
californica 

Picea sitchensis (Sitka spruce 
forest) Alliance 

G5S2 *Picea sitchensis – Tsuga 
heterophylla; *Picea sitchensis 
/ Polystichum munitum 

Picea sitchensis, Polystichum 
munitum, Sambucus racemosa 
var. racemosa, Rubus 
spectabilis, Tsuga 
heterophylla, Alnus rubra, 
Pseudotsuga menziesii, 
Cotonoeaster sp. 

Pinus attenuata (Knobcone 
pine forest) Alliance 

G4S4 Pinus attenuata / 
Arctostaphylos columbiana; 
Pinus attenuata / Quercus 
vacciniifolia 

Pinus attenuata, Festuca 
idahoensis, Carex concinoides, 
Quercus vaccinifolia, 
Arctostaphylos columbiana, 
Arctostaphylos nortensis, 
Juniperus communis 

Pinus jeffreyi (Jeffrey pine 
forest) Alliance 

G4S4 Pinus jeffreyi / Quercus 
vacciniifolia – Arctostaphylos 
nevadensis / Festuca 
idahoensis 

Pinus jeffreyi, Festuca 
idahoensis, Arctostaphylos 
nevadensis, Quercus 
vaccinifolia, Pinguicula 
macroceras 

Pseudotsuga menziesii 
(Douglas fir forest) Alliance 

G5S4 Pseudotsuga menziesii – 
Notholithocarpus densiflorus 

Pseudotsuga menziesii, 
Sequoia sempervirens, 
Notholithocarpus densiflorus, 
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Vaccinium ovatum, Gaultheria 
shallon, Polystichum munitum, 
Viola sempervirens 

Quercus chrysolepis (Canyon 
live oak chaparral) Alliance, 

G5S5 None present in project area. Quercus chrysolepis, 
Notholithocarpus densiflorus, 
Holodiscus discolor, 
Rhododendron occidentale 

Quercus vaccinifolia 
(Huckleberry oak chap.) 
Alliance 

G4S4 Quercus vaccinifolia Quercus vaccinifolia, 
Arctostaphylos columbiana, 
Arctostaphylos nevadensis, 
Chrysolepis chrysophylla, 
Juniperus communis 

Rubus (parviflorus, spectabilis, 
ursinus) (Coastal brambles) 
Alliance 

G4S3 *Gaultheria shallon – Rubus 
spectabiis – Rubus parviflorus 

Rubus spectabilis, Picea 
sitchensis, Alnus rubra, 
Vaccinium ovatum, Gaultheria 
shallon, Carex leptopoda 

Sequoia sempervirens 
(Redwood forest) Alliance 

G3S3 *Sequoia sempervirens – 
Pseudotsuga menziesii / 
Vaccinium ovatum; *Sequoia 
sempervirens – Alnus rubra / 
Rubus spectabilis 

Sequoia sempervirens, 
Pseodotsuga menziesii, Abies 
grandis, Tsuga heterophylla, 
Vaccinium ovatum, 
Polystichum munitum 

Scirpus microcarpus (Small-
fruited bulrush marsh) Alliance 

G4S2 (OBL wetland plant) Scirpus microcarpus Scirpus microcarpus, Juncus 
bolanderi, Cyperus eragrostis, 
Triteleia bridgesii,  

*currently designated as S3 or rarer 
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Table 2: Sensitive plants known or with the potential to occur in the Coast to Crest Trail Project area. 
(Nomenclature follows Baldwin et al. 2012 for vascular plants and Malcolm et al. 2009 for bryophytes.) 
 

Species Name Common 
Name 

Family CNPS 
Rank 

State 
Rank 

Global 
Rank 

CESA FESA Ecological Information Habitat 
present? 

Antennaria 
suffrutescens 

evergreen 
everlasting 

Asteraceae 4.3 S3.3? G4 None None Lower montane coniferous 
forest (serpentinite); elev. 500-
1,600m; blooms Jan.-Jul. 

Yes 

Arabis 
mcdonaldiana 

Mcdonald’s 
rockcress 

Brassicaceae 1B.1 S2 G2 Endang
ered 

Endan
gered 

Lower montane coniferous 
forest, Upper montane 
coniferous forest; Rocky 
outcrops, ridges, slopes, and 
flats on serpentine; elev. 135-
1,800m; blooms May-Jul. 

Yes 

Arctostaphylos 
hispidula 

Howell’s 
manzanita 

Ericaceae 4.2 S3.2 G3 None None Chaparral (serpentinite or 
sandstone); elev. 120-1,250m; 
blooms Mar.-Apr. 

Yes 

Arctostaphylos 
nortensis 

Del Norte 
manzanita 

Ericaceae 4.3 S3? G3? None None Chaparral, Lower montane 
coniferous forest; often 
serpentinite; elev. 50-500m; 
blooms Feb. 

Yes 

Arnica cernua serpentine 
arnica 

Asteraceae 4.3 S3.3 G5 None None Lower montane coniferous 
forest (serpentinite); elev. 500-
1,920m; blooms Apr.-Jul. 

Yes 

Arnica spathulata Klamath arnica Asteraceae 4.3 S3.3 G3? None None Lower montane coniferous 
forest (serpentinite) ; elev. 640-
1,800m; blooms May-Aug. 

Yes 

Asplenium 
trichomanes ssp. 
trichomanes 

maidenhair 
spleenwort 

Aspleniaceae 2B.3 S1 G5T5 None None Lower montane coniferous 
forest (rocky); elev. 185-200m; 
blooms May-Jul. 

Yes 

Boechera 
koehleri 

Koehler’s 
rockcress 

Brassicaceae 1B.3 S2 G3 None None Chaparral, Lower montane 
coniferous forest, serpentinite, 
rocky; elev. 155-1,660m; 
blooms Mar.-Jul. 

Yes 

Bryoria 
pseudocapillaris 

false gray 
horsehair 
lichen 

Parmeliaceae 3.2 S2 G3 None None Coastal dunes (SLO Co.), North 
Coast coniferous forest 
(immediate coast), usually on 
conifers; elev. 0-90m. 

No 

Bryoria spiralifera twisted Parmeliaceae 1B.1 S1S2 G3 None None North Coast coniferous forest No 
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horsehair 
lichen 

(immediate coast), usually on 
conifers; elev. 0-30m. 

Calamagrostis 
foliosa 

leafy reed 
grass 

Poaceae 4.2 S3.2 G3 Rare None Coastal bluff scrub, North Coast 
coniferous forest; elev. 0-
1,220m; blooms May-Sep. 

Yes 

Calicium 
adspersum 

spiral-spored 
gilded-head pin 
lichen 

Caliciaceae 2B.2 S1? G3G4 None None Lower montane coniferous 
forest, North coast coniferous 
forest (crustose, epiphytic 
lichen); Often restricted to old-
growth bark of conifers that are 
over 200 years in age; elev. 
200m. 

Yes 

Calystegia 
atriplicifolia ssp. 
buttensis 

Butte County 
morning-glory 

Convolvulaceae 4.2 S3 G5T3 None None Lower montane coniferous 
forest, Chaparral, rocky, 
sometimes roadside; elev.  565-
1,524m; blooms May-Jul. 

Yes 

Cardamine 
angulata 

seaside 
bittercress 

Brassicaceae 2B.1 S1 G5 None None North Coast coniferous forest, 
lower montane coniferous 
forests; wet areas, 
streambanks; elev. 65-915m; 
blooms Mar-Jul. 

Yes 

Cardamine 
nuttallii var. 
gemmata 

yellow-tubered 
toothwort 

Brassicaceae 3.3 S2 G5T3Q None None Lower montane coniferous 
forest, North Coast coniferous 
forest/ serpentinite; elev. 100-
700m; blooms Apr-May (Jun). 

Yes 

Carex leptalea bristle-stalked 
sedge 

Cyperaceae 2B.2 S1 G5 None None Bogs and fens, meadows and 
seeps (mesic), marshes and 
swamps; elev. 0-700m; blooms 
Mar-Jul. 

No 

Carex praticola northern 
meadow sedge 

Cyperaceae 2B.2 S2S3 G5 None None Meadows and seeps (mesic); 
elev. 0-3200m; blooms May-Jul. 

No 

Carex 
scabriuscula 

Siskiyou sedge Cyperaceae 4.3 S3.3? G3G4 None None Lower montane coniferous 
forest, Meadows and seeps, 
Upper montane coniferous 
forest, mesic, sometimes 
serpentinite seeps; elev. 710-
2,345m; bloom May-Jul. 

Yes 

Carex 
serpenticola 

serpentine 
sedge 

Cyperaceae 2B.3 S3 G4 None None Meadow & seep, mesic, 
serpentinite; elev. 60-1,200m; 
blooms Mar.-May. 

Yes 
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Carex viridula 
ssp. viridula 

green yellow 
sedge 

Cyperaceae 2B.3 S2 G5T5 None None Bogs and fens, Marshes and 
swamps(freshwater), North 
Coast coniferous forest (mesic); 
elev. 0-1,600m; blooms (Jun) 
Jul-Sep (Nov). 

No 

Cascadia nuttallii Nuttall’s 
saxifrage 

Saxifragaceae 2B.1 S1 G4? None None North Coast coniferous forest 
(mesic, rocky); elev. 40-75m; 
blooms May. 

Yes 

Castilleja 
brevilobata 

short-lobed 
paintbrush 

Orobanchaceae 4.2 S3.2 G3 None None Lower montane coniferous 
forest (serpentinite, edges and 
openings); elev. 120-1,700m; 
blooms Apr.-Jul. 

Yes 

Castilleja elata Siskiyou 
paintbrush 

Orobanchaceae 2B.2 S2S3 G3 None None Bog & fen, Lower montane 
coniferous forest (seeps); elev. 
0-1,750m; blooms May-Aug. 

No 

Coptis laciniata Oregon 
goldthread 

Ranunculaceae 2B.2 S3 G4 None None Meadows and seeps, North 
Coast coniferous forest 
(streambanks)/ Mesic; elev. 0-
1,000m; blooms Mar-Apr. 

Yes 

Cypripedium 
californicum 

California 
lady’s-slipper 

Orchidaceae 4.2 S3.2 G3 None None Bogs and fens, Lower montane 
coniferous forest, seeps and 
streambanks, usually 
serpentinite; elev. 30-2,750m; 
blooms Apr.-Sept. 

Yes 

Cypripedium 
montanum 

mountain 
lady’s-slipper 

Orchidaceae 4.2 S4.2 G4 None None Broadleafed upland forest, 
Cismontane woodland, Lower 
montane coniferous forest, 
North Coast coniferous forest; 
elev. 185-2,225m; blooms Mar.-
Aug. 

Yes 

Darlingtonia 
californica 

California 
pitcherplant 

Sarraceniaceae 4.2 S3.2 G3G4 None None Bogs and fens, Meadows and 
seeps, mesic, generally 
serpentinite seeps; elev. 0-
2,585m; blooms Apr.-Jul. 

No 

Dicentra formosa 
ssp. oregana 

Oregon 
bleeding heart 

Papaveraceae 4.2 S3.2 G5T4 None None Lower montane coniferous 
forest (serpentinite); elev. 425-
1,485m; blooms Apr.-May. 

Yes 

Erigeron bloomeri 
var. nudatus 

Waldo daisy Asteraceae 2B.3 S2? G5T4 None None Lower montane and upper 
montane coniferous forest, 
serpentinite; elev. 600-2300m; 

Yes 
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blooms Jun-Jul. 
Erigeron cervinus Siskiyou daisy Asteraceae 4.3 S3.3 G3 None None Lower montane coniferous 

forest, Meadows and seeps; 
elev. 25-1,900m; blooms Jun.-
Aug. 

Yes 

Eriogonum 
pendulum 

Waldo wild 
buckwheat 

Polygonaceae 2B.2 S3 G4 None None Lower montane coniferous 
forest, Upper montane 
coniferous forest, serpentinite; 
elev. 230-1,000m; blooms Aug.-
Sept. 

Yes 

Erythronium 
hendersonii 

Henderson’s 
fawn lily 

Liliaceae 2B.3 S2 G4 None None Lower montane coniferous 
forest; elev. 300-1,600m; 
blooms Apr.-Jul. 

Yes 

Erythronium 
citrinum var. 
citrinum (syn. 
Erythronium 
howellii) 

lemon-colored 
fawn-lily 
(Howell’s fawn 
lily) 

Liliaceae 4.3 
(former
ly 1B.3) 

S2 G3G4 None None Lower montane coniferous 
forest, North Coast coniferous 
forest, sometimes serpentinite; 
elev. 200-1,145m; blooms Apr-
May. 

Yes 

Erythronium 
oregonum 

giant fawn lily Liliaceae 2B.2 S2 G5 None None Cismontane woodland, 
meadows and seeps, 
sometimes rocky serpentinite 
openings; elev. 100-1,150m; 
blooms Mar-Jun (Jul). 

Yes 

Erythronium 
revolutum 

coast fawn lily Liliaceae 2B.2 S2S3 G4 None None Bogs and fens, Broadleaved 
upland forest, North Coast 
coniferous forest/mesic, 
streambanks; elev. 0-1,600m; 
blooms Mar-Jul (Aug). 

Yes 

Fissidens 
pauperculus 

minute pocket 
moss 

Fissidentaceae 1B.2 S1 G3? None None North Coast coniferous forest 
(damp coastal soil); elev. 10-
1,024m. 

Yes 

Gentiana setigera Mendocino 
gentian 

Gentianaceae 1B.2 S1 G2 None None Lower montane coniferous 
forest, Meadow & seep, mesic, 
serpentinite; elev. 490-1,065m; 
blooms Aug.-Sept. 

Yes 

Gilia capitata ssp. 
pacifica 

Pacific gilia Polemoniaceae 1B.2 S2 G5T3T4 None None Coastal bluff scrub, Chaparral 
(openings), Coastal prairie, 
Valley and foothill grassland; 
elev. 5-1,330m; blooms Apr.-
Aug. 

No 
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Horkelia sericata Howell’s 
horkelia 

Rosaceae 4.3 S3.3 G3G4 None None Chaparral, Lower montane 
coniferous forest, serpentinite, 
clay; elev. 60-1,200m; blooms 
May-Jul. 

Yes 

Hosackia gracilis harlequin lotus Fabaceae 4.2 S3.2 G4 None None Broadleafed upland forest, 
Coastal bluff scrub, Closed-
cone coniferous forest, 
Cismontane woodland, Coastal 
prairie, Coastal scrub, 
Meadows and seeps, Marshes 
and swamps, North Coast 
coniferous forest, Valley and 
foothill grassland, wetlands, 
roadsides; elev. 0-700m; 
blooms Mar.-Jul. 

Yes 

Iris bracteata Siskiyou iris Iridaceae 3.3 S3.3? G4G5 None None Broadleafed upland forest, 
Lower montane coniferous 
forest, serpentinite; elev. 180-
1,070m; blooms May-Jun. 

Yes 

Iris innominata Del Norte 
County iris 

Iridaceae 4.3 S3.3 G4G5 None None Lower montane coniferous 
forest (serpentinite); elev. 300-
2,000m; blooms May-Jun. 

Yes 

Iris tenax ssp. 
klamathensis 

Orleans iris Iridaceae 4.3 S3.3 G4G5T3 None None Lower montane coniferous 
forest (often in disturbed areas); 
elev. 100-1,400m; blooms Apr.-
May.  

Yes 

Kopsiopsis 
hookeri 

small 
groundcone 

Orobanchaceae 2B.3 S1S2 G5 None None North Coast coniferous forest, 
open woodland, mixed conifer 
forest, generally on Gaultheria 
shallon, occasionally on 
Arbutus menziesii, 
Arctostaphylos uva-ursi; elev. 
90-885m; blooms Apr-Aug.  

Yes 

Lathyrus 
delnorticus 

Del Norte pea Fabaceae 4.3 S3.3 G4 None None Lower montane coniferous 
forest, North Coast coniferous 
forest, often serpentinite; elev. 
30-1,450m; blooms Jun.-Jul. 

Yes 

Lathyrus palustris marsh pea Fabaceae 2B.2 S2S3 G5 None None Bogs and fens, Coastal prairie, 
Coastal scrub, Lower montane 
coniferous forest, Marshes and 

Yes 
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swamps, North Coast 
coniferous forest/mesic; elev. 1-
100m; blooms Mar-Aug. 

Lewisia 
oppositifolia 

opposite-
leaved lewisia 

Montiaceae 2B.2 S2 G4 None None Lower montane coniferous 
forest, mesic, serpentinite; elev. 
300-1,220m; blooms Apr.-Jun. 

Yes 

Lilium bolanderi Bolander’s lily Liliaceae 4.2 S3.2 G4 None None Chaparral, Lower montane 
coniferous forest, serpentinite; 
elev. 30-1,600m; blooms Jun.-
Jul. 

Yes 

Lilium kelloggii Kellogg’s lily Liliaceae 4.3 S3.3 G3 None None Lower montane coniferous 
forest, North Coast coniferous 
forest, openings and roadsides; 
elev. 3-1,300m; blooms May-
Aug. 

Yes 

Lilium 
occidentale 

western lily Liliaceae 1B.1 S1 G1 Endang
ered 

Endan
gered 

Bogs and fens, Coastal bluff 
scrub, Coastal prairie, Coastal 
scrub, Marshes and swamps 
(freshwater), North Coast 
coniferous forest (openings); 
elev. 2-185m; blooms Jun-Jul. 

No 

Lilium pardalinum 
ssp. vollmeri 

Vollmer’s lily Liliaceae 4.3 S3.3 G5T4 None None Bogs and fens, Meadows and 
seeps (mesic); elev. 30-
1,680m; blooms Jul.-Aug. 

No 

Listera cordata heart-leaved 
twayblade 

Orchidaceae 4.2 S3.2 G5 None None Bogs and fens, lower montane 
coniferous forest, North Coast 
coniferous forest; elev. 5-
1,370m; blooms Feb-Jul. 

Yes 

Lomatium 
howellii 

Howell’s 
lomatium 

Apiaceae 4.3 S3.3 G4G5 None None Chaparral, Lower montane 
coniferous forest, serpentinite; 
elev. 110-1,705m; blooms Apr.-
Jul. 

Yes 

Lomatium 
martindalei 

Coast Range 
lomatium 

Apiaceae 2B.3 S3 G5 None None Coastal bluff scrub, Lower 
montane coniferous forest, 
Meadow & seep, serpeninite; 
elev. 240-3,000m; blooms May-
Aug. 

Yes 

Lycopodium 
clavatum 

running-pine Lycopodiaceae 4.1 S4.1 G5 None None Marshes and swamps, mesic 
North Coast coniferous forest, 
lower montane coniferous 

Yes 
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forests, shady and semi-
exposed forest floors, swamps, 
rarely on trees, forming dense 
mats; elev. 45-1,225m; 
produces spores Jun-Aug(Sep). 

Minuartia howellii Howell’s 
sandwort 

Caryophyllaceae 1B.3 S2 G4 None None Chaparral, Lower montane 
coniferous forest, serpentinite, 
xeric; elev. 550-1000m; blooms 
Apr.-Jul. 

Yes 

Mitellastra 
caulescens 

leafy-stemmed 
mitrewort 

Saxifragaceae 4.2 S4.2 G5 None None Broadleaved upland forest, 
lower montane coniferous 
forest,  meadows and seeps, 
North Coast coniferous forest, 
mesic habitats, sometimes 
roadsides; elev. 5-1,700m; 
blooms Apr-Oct. 

Yes 

Moneses uniflora woodnymph Ericaceae 2B.2 S3 G5 None None Broadleaved upland forest, 
North Coast coniferous forest, 
undisturbed Sitka spruce forest; 
elev. 100-1,065m; blooms May-
Jul.  

Yes 

Monotropa 
uniflora 

ghost-pipe Ericaceae 2B.2 S2 G5 None None Broadleaved upland forest and 
north coast coniferous forest, 
shaded damp woods in mixed 
evergreen forest and redwood 
forest, in rich humus; elev. 10-
550m; blooms Jun-Aug. (Sept). 

Yes 

Oenothera wolfii Wolf’s evening-
primrose 

Onagraceae 1B.1 S1 G1 None None Coastal bluff scrub, Coastal 
scrub, Coastal prairie, Lower 
montane coniferous 
forest/sandy, usually mesic 
sites; 3-800m, also inland 
below 100m; blooms May-Oct.  

No 

Oxalis suksdorfii Suksdorf’s 
wood-sorrel 

Oxalidaceae 4.3 S3.3 G4 None None Broadleafed upland forest, 
North Coast coniferous forest; 
elev. 15-700m; blooms May-
Aug. 

Yes 

Packera 
bolanderi var. 
bolanderi 

seacoast 
ragwort 

Asteraceae 2B.2 S2S3 G4T4 None None Coastal scrub, North Coast 
coniferous forest/Sometimes 
roadsides; elev. 30-650m; wet 

Yes 
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cliffs, open forest, >200m; 
blooms Jan.-Aug. 

Packera hesperia western 
ragwort 

Asteraceae 2B.2 S1 G3 None None Meadow & seep, Upper 
montane coniferous forest, 
serpentinite; elev. 500-2,500m; 
blooms Apr.-Jun. 

Yes 

Packera 
macounii 

Siskiyou 
Mountains 
ragwort 

Asteraceae 4.3 S3.3 G5 None None Chaparral, Lower montane 
coniferous forest, sometimes 
serpentinite, often in disturbed 
areas; elev. 400-915m; blooms 
Jun.-Jul. 

Yes 

Perideridia 
gairdneri ssp. 
gairdneri 

Gairdner’s 
yampah 

Apiaceae 4.2 S3.2 G5T3 None None Broadleafed upland forest, 
Chaparral, Coastal prairie, 
Valley and foothill grassland, 
Vernal pools, vernally mesic; 
elev. 0-610m; blooms Jun.-Oct. 

Yes 

Pinguicula 
macroceras 

horned 
butterwort 

Lentibulariaceae 2B.2 S2S3 G5 None None Bog & fen, Meadow & seep, 
serpentinite; elev. 40-1,920m; 
blooms Apr.-Jun. 

Yes 

Piperia candida white-flowered 
rein orchid 

Orchidaceae 1B.2 S2 G3? None None Broadleaved upland forest, 
Lower montane coniferous 
forest, North Coast coniferous 
forest/sometimes serpentinite; 
elev. 30-1,310m; blooms May-
Sept.  

Yes 

Pityopus 
californica 

California 
pinefoot 

Ericaceae 4.2 S3.2 G4G5 None None Broadleaved upland forest, 
lower montane coniferous 
forests, North Coast coniferous 
forest, upper montane 
coniferous forest/mesic; elev. 
15-2,225m; blooms (Apr)May-
Aug. 

Yes 

Pleuropogon 
refractus 

nodding 
semaphore 
grass 

Poaceae 4.2 S3.2? G4 None None Lower montane coniferous 
forest, North Coast coniferous 
forest, meadows and seeps, 
riparian forest, mesic habitats; 
elev. 0-1,600m; blooms Apr-
Aug. 

Yes 

Poa rhizomata timber blue 
grass 

Poaceae 4.3 S3.3 G3G4 None None Lower montane coniferous 
forest (often serpentinite); elev. 

Yes 
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150-1,000m; blooms Apr.-May. 
Polemonium 
carneum 

Oregon 
polemonium 

Polemoniaceae 2B.2 S1 G4 None None Coastal prairie, coastal scrub, 
lower montane coniferous 
forest; elev. 0-1,830m; blooms 
Apr-Sep.  

No 

Prosartes 
parvifolia 

Siskiyou bells Liliaceae 1B.2 S2 G2? None None Lower montane coniferous 
forest, Upper montane 
coniferous forest, often 
roadsides, disturbed areas, and 
burned areas; elev. 700-
1,525m; blooms May-Sept. 

Yes 

Pyrrocoma 
racemosa var. 
congesta 

Del Norte 
pyrrocoma 

Asteraceae 2B.3 S2 G5T4 None None Chaparral, Lower montane 
coniferous forest, serpentinite; 
elev. 200-1,000m; blooms Aug.-
Sept. 

Yes 

Ramalina 
thrausta 

angel’s hair 
lichen 

Ramalinaceae 2B.1 S2? G5 None None North Coast coniferous forest,  
on dead twigs and other lichens 
(fruticose lichen); elev. 75-
430m. 

Yes 

Ribes laxiflorum trailing black 
currant 

Grossulariaceae 4.3 S3.3 G5 None None North Coast coniferous forest; 
sometimes roadsides; elev. 5-
1,395m; blooms Mar-Aug.  

Yes 

Rosa 
gymnocarpa var. 
serpentina 

Gasquet rose  Rosaceae 1B.3 S2 G5T2 None None Chaparral, Cismontane 
woodland, serpentinite, often 
roadsides, sometimes ridges, 
streambanks, and openings; 
elev. 400-1,725m; blooms Apr.-
Aug. 

Yes 

Salix delnortensis Del Norte 
willow 

Salicaceae 4.3 S3.3 G4 None None Riparian forest (serpentinite); 
elev. 90-500m; blooms Apr.-
May. 

Yes 

Sanguisorba 
officinalis 

great burnet  Rosaceae 2B.2 S2 G5? None None Bogs and fens, Broadleaved 
upland forest, Meadows and 
seeps, Marshes and swamps, 
North Coast coniferous forest, 
Riparian forest/often 
serpentinite; elev. 60-1,400m; 
blooms Jul-Oct. 

Yes 

Sanicula 
peckiana 

Peck’s sanicle Apiaceae 4.3 S3.3 G4 None None Chaparral, Lower montane 
coniferous forest, often 

Yes 
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serpentinite; elev. 150-800m; 
blooms Mar.-Jun. 

Sidalcea elegans Del Norte 
checkerbloom 

Malvaceae 3.3 S2? G4? None None Chaparral, Lower montane 
coniferous forest, serpentinite; 
elev. 215-1,365m; blooms May-
Jul. 

Yes 

Sidalcea 
malachroides 

maple-leaved 
checkerbloom 

Malvaceae 4.2 S3S4.
2 

G3G4 None None Broadleaved upland forest, 
coastal prairie, coastal scrub, 
North Coast coniferous forest, 
riparian woodland, often in 
disturbed areas; elev. 2-730m; 
blooms (Mar)Apr-Aug. 

Yes 

Sidalcea 
malviflora ssp. 
patula 

Siskiyou 
checkerbloom 

Malvaceae 1B.2 S2 G5T2 None None Coastal bluff scrub, Coastal 
prairie, North Coast coniferous 
forest/ often roadcuts; elev. 15-
878m; blooms May-Aug.  

Yes 

Sidalcea oregana 
ssp. eximia 

coast sidalcea Malvaceae 1B.2 S1 G5T1 None None Meadows and seeps (esp. wet), 
North Coast coniferous forest, 
and lower montane coniferous 
forest, redwood and mixed 
evergreen forest communities; 
elev. 5-1,340m; blooms Jun-
Aug.  

Yes 

Silene 
serpentinicola 

serpentine 
catchfly 

Caryophyllaceae 1B.2 S2 G2 None None Chaparral, Lower montane 
coniferous forest, serpentinite 
openings, gravelly or rocky; 
elev. 145-1,650m; blooms May-
Jul. 

Yes 

Streptanthus 
howellii 

Howell’s 
jewelflower 

Brassicaceae 1B.2 S2 G2G3 None None Lower montane coniferous 
forest (serpentinite, rocky); 
elev. 305-1,500m; blooms Jul.-
Aug. 

Yes 

Tauschia glauca glaucous 
tauschia 

Apiaceae 4.3 S3.3 G4 None None Lower montane coniferous 
forest (gravelly, serpentinite); 
elev. 80-1,700m; blooms Apr.-
Jun. 

Yes 

Triquetrella 
californica 

coastal 
triquetrella 

Pottiaceae 1B.2 S1 G1 None None Coastal scrub, Coastal bluff 
scrub, Valley & foothill 
grassland; elev. 10-100m; 
blooms –NA. 

No 
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Usnea longissima Methuselah’s 
beard lichen 

Parmeliaceae 4.2 S4 G4 None None Broadleaved upland forest, 
North coast coniferous forest, 
Oldgrowth, Redwood; 
frequently on riparian 
coniferous/hardwood trees, low 
elevations. 

Yes 

Vancouveria 
chrysantha 

Siskiyou inside-
out-flower 

Berberidaceae 4.3 S3.3 G4 None None Chaparral, Lower montane 
coniferous forest, serpentinite; 
elev. 120-1,500m; blooms Jun. 

Yes 

Veratrum 
insolitum 

Siskiyou false-
hellebore 

Melanthiaceae 4.3 S3.3 G3 None None Chaparral, Lower montane 
coniferous forest, clay; elev. 45-
1,635m; blooms Jun.-Aug. 

Yes 

Viola primulifolia 
ssp. occidentalis 

western white 
bog violet 

Violaceae 1B.2 S2 G5T2 None None Bog & fen (serpentinite), Marsh 
& swamp; elev. 100-990m; 
blooms Apr.-Sept. 

No 

List compiled from a 9-quad search of the CNPS Rare Plant Inventory and the CNDDB RareFind 4 and 5 databases for special status plants 
occurring within the following habitats and elevation range: elevation 0-1,000 m; Broadleafed upland forest (BUFrs), Closed-cone coniferous 
forest (CCFrs), Chaparral (Chprl), Cismontane woodland (CmWld), Lower montane conifer forest (LCFrs), Meadows and seeps (Medws), 
Marshes and swamps (MshSw), North Coast conifer forest (NCFrs), Riparian forest (RpFrs), Riparian scrub (RpScr), Riparian woodland (RpWld), 
Valley and foothill grassland (VFGrs).  USGS quadrangles searched include: Childs Hill, Hiouchi, Sister Rocks, Requa, Gasquet, Cant Hook 
Mountain, High Divide, Klamath Glen, Crescent City. 
CDFG/Heritage Ranking Codes 
G: Global ranks 1-5; 1=most threatened (less than 6 viable occ.) or 
less than 1,000 individuals or less than 2.000 acres.  5=demonstrably 
secure or uncommon.  
S: State ranks, 1-5; 1= most threatened (as with G1), 5=no threat.  
Threat ranks: 0.1=very threatened, 0.2=threatened, 0.3=no threats 
known. 

CNPS Rarity Codes 
1A. Plants Presumed Extirpated in California and Either Rare or Extinct 
Elsewhere 
1B. Plants Rare, Threatened, or Endangered in California and 
Elsewhere. 
2A. Plants Presumed Extirpated in California, But More Common 
Elsewhere 
2B. Plants Rare, Threatened, or Endangered in California, But More 
Common Elsewhere 
3. Plants About Which More Information is Needed – A Review List 
4. Plants of limited distribution – a watch list. 
CNPS Threat rank 
1 – Seriously threatened in CA (high degree/immediacy of threat). 
2 – Moderately threatened in CA (moderate degree/immediacy of 
threat). 
3 – Not very threatened in CA (low degree/immediacy of threat). 
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Table 3: Vascular plants, bryophytes, and lichens encountered during field surveys for the Coast to Crest Trail Project. 
(Nomenclature follows Baldwin et al. 2012 for vascular plants and Malcolm et al. 2009 for bryophytes.) 
 

Habit Scientific Name Common Name Family Native 

Trees (20) 
 Abies grandis grand fir Pinaceae yes 

 Acer circinatum vine maple Sapindaceae yes 

 Acer macrophyllum big-leafed maple Sapindaceae yes 

 Alnus rubra red alder Betulaceae yes 

 Arbutus menziesii madrone Ericaceae yes 

 Chamaecyparis lawsoniana Port Orford cedar Cupressaceae yes 

 
Chrysolepis chrysophylla var. 
chrysophylla 

typical golden chinquapin Fagaceae yes 

 
Frangula purshiana ssp. 
purshiana 

California cascara Rhamnaceae yes 

 Morella californica wax myrtle Myricaceae yes 

 
Notholithocarpus densiflorus 
var. densiflorus 

tree tanbark Fagaceae yes 

 Picea sitchensis Sitka spruce Pinaceae yes 

 Pinus attenuata knobcone pine Pinaceae yes 

 Pinus jeffreyi Jeffrey pine Pinaceae yes 

 Pseudotsuga menziesii Douglas-fir Pinaceae yes 

 Quercus chrysolepis canyon live oak Fagaceae yes 

 Sequoia sempervirens coast redwood Cupressaceae yes 
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 Sequoiadendron giganteum giant sequoia Cupressaceae yes 

 Thuja plicata western red cedar Cupressaceae yes 

 Tsuga heterophylla western hemlock Pinaceae yes 

 Umbellularia californica California bay Lauraceae yes 
Shrubs (41) 

 
Amelanchier alnifolia var. 
semiintegrifolia 

Pacific Saskatoon serviceberry Rosaceae yes 

 Arctostaphylos columbiana Columbia manzanita Ericaceae yes 

 
Arctostaphylos cf. glandulosa 
ssp. glandulosa 

glandular manzanita Ericaceae yes 

 Arctostaphylos nevadensis pine-mat manzanita Ericaceae yes 

 
Baccharis pilularis ssp. 
consanguinea 

upright coyote-brush Asteraceae yes 

 Berberis aquifolium var. repens creeping barberry Berberidaceae yes 

 Berberis nervosa Cascade barberry Berberidaceae yes 

 Ceanothus pumilus Siskiyou mat Rhamnaceae yes 

 
Ceanothus thyrsiflorus var. 
thyrsiflorus 

blue blossom Rhamnaceae yes 

 Ceanothus velutinus tobaccobrush Rhamnaceae yes 

 Chimaphila menziesii little prince's-pine Ericaceae yes 

 Corylus cornuta var. californica hazelnut Betulaceae yes 

 Cotoneaster sp. cotoneaster Rosaceae no 

 Cytisus scoparius Scotch broom Fabaceae no 

 Euonymus occidentalis western burning-bush Celastraceae yes 
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 Frangula californica California coffee berry Rhamnaceae yes 

 Gaultheria shallon salal Ericaceae yes 

 Holodiscus discolor creambush ocean-spray Rosaceae yes 

 Ilex aquifolium English holly Aquifoliaceae no 

 Juniperus communis common ground juniper Cupressaceae yes 

 Lonicera hispidula California pink honeysuckle Caprifoliaceae yes 

 Physocarpus capitatus Pacific ninebark Rosaceae yes 

 Quercus vacciniifolia huckleberry oak Fagaceae yes 

 Rhododendron macrophyllum Pacific rhododendron Ericaceae yes 

 Rhododendron occidentalis western azalea Ericaceae yes 

 Ribes bracteosum stink currant Grossulariaceae yes 

 Ribes sp. gooseberry Grossulariaceae yes 

 
Rosa gymnocarpa var. 
gymnocarpa 

California wood rose Rosaceae yes 

 Rubus leucodermis white-stemmed blackberry Rosaceae yes 

 Rubus parviflorus thimbleberry Rosaceae yes 

 Rubus spectabilis salmonberry Rosaceae yes 

 Salix hookeriana Hooker’s willow Salicaceae yes 

 Salix lasiandra var. lasiandra Pacific willow Salicaceae yes 

 Salix scouleriana Scouler’s willow Salicaceae yes 

 Salix sitchensis Sitka willow Salicaceae yes 

 Salix sp. willow Salicaceae yes 

 Sambucus racemosa var. red elderberry Adoxaceae yes 
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racemosa 

 Symphoricarpos mollis creeping snowberry Caprifoliaceae yes 

 Toxicodendron diversilobum Pacific poison oak Anacardiaceae yes 

 Vaccinium ovatum evergreen huckleberry Ericaceae yes 

 Vaccinium parvifolium California red huckleberry Ericaceae yes 

Herbs (137) 
 Achillea millefolium yarrow Asteraceae yes 

 Acmispon parviflorus small-flowered lotus Fabaceae yes 

 Adenocaulon bicolor trail plant Asteraceae yes 

 Allotropa virgata sugar stick Ericaceae yes 

 Anaphalis margaritacea pearly everlasting Asteraceae yes 

 Anisocarpus madioides forest madia Asteraceae yes 

 Aquilegia formosa western crimson columbine Ranunculaceae yes 

 Arnica spathulata Klamath arnica Asteraceae yes 

 Asarum caudatum western wild ginger Aristolochiaceae yes 

 Bellis perennis English daisy Asteraceae no 

 Boykinia occidentalis western brook-foam Saxifragaceae yes 

 Brodiaea elegans harvest brodiaea Themidaceae yes 

 Calochortus tolmiei Tolmie’s pussy-ears Liliaceae yes 

 Cardamine breweri Brewer's bitter-cress Brassicaceae yes 

 Cardamine nuttallii Nuttall's toothwort Brassicaceae yes 

 Cardamine oligosperma little bittercress Brassicaceae yes 

 Cerastium arvense field mouse-eared chickweed Caryophyllaceae yes 
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Cerastium glomeratum broad-leaved mouse-ear 

chickweed 
Caryophyllaceae no 

 
Chrysosplenium 
glechomifolium 

Pacific golden-saxifrage Saxifragaceae yes 

 Circaea alpina ssp. pacifica small enchanter’s night-shade Onagraceae yes 

 Cirsium arvense Canada thistle Asteraceae no 

 Cirsium vulgare bull thistle Asteraceae no 

 Claytonia sibirica candy flower Montiaceae yes 

 Claytonia sp. claytonia Montiaceae unk 

 Clintonia andrewsiana red clintonia Liliaceae yes 

 Collomia heterophylla variable-leaved collomia Polemoniaceae yes 

 Daucus carota Queen Anne's lace Apiaceae no 

 Dicentra formosa western bleeding heart Papaveraceae yes 

 Epilobium minutum minute willow herb Onagraceae yes 

 Epilobium sp. willowherb Onagraceae yes 

 Erigeron foliosus var. confinis leafy fleabane-daisy Asteraceae yes 

 Eriodictyon californicum yerba santa Boraginaceae yes 

 
Eriophyllum lanatum var. 
achilleoides 

yarrow-leaved eriophyllum Asteraceae yes 

 Fritillaria sp. fritillary Liliaceae yes 

 
Galium ambiguum ssp. 
siskiyouense 

Siskiyou bedstraw Rubiaceae yes 

 Galium aparine bedstraw Rubiaceae yes 

 Galium triflorum Pacific bedstraw Rubiaceae yes 
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 Galium sp. bedstraw Rubiaceae unk 

 Gamochaeta ustulata Pacific cudweed Asteraceae yes 

 Geranium dissectum cutleaf crane’s-bill Geraniaceae no 

 Geranium lucidum shining geranium Geraniaceae no 

 
Geum macrophyllum var. 
macrophyllum 

large-leaved avens Rosaceae yes 

 Gnaphalium sp. cudweed Asteraceae unk 

 Goodyera oblongifolia rattlesnake orchid Orchidaceae yes 

 Heracleum maximum cow parsnip Apiaceae yes 

 Hieracium albiflorum white-flowered hawkweed Asteraceae yes 

 Hieracium bolanderi Bolander's hawkweed Asteraceae yes 

 Horkelia sericata Howell's horkelia Rosaceae yes 

 Hosackia rosea rosy lotus Fabaceae yes 

 Hydrophyllum tenuipes Pacific waterleaf Boraginaceae yes 

 Hypochaeris radicata rough cat's-ear Asteraceae no 

 Iris douglasiana Douglas iris Iridaceae yes 

 Iris thompsonii Thompson’s iris Iridaceae yes 

 Lathyrus delnorticus Del Norte pea Fabaceae yes 

 
Lathyrus nevadensis var. 
nevadensis 

Sierra Nevada pea Fabaceae Yes 

 Lathyrus polyphyllus many-leaved pea Fabaceae yes 

 Lathyrus vestitus var. vestitus woodland pea Fabaceae yes 

 Leucanthemum vulgare ox-eye daisy Asteraceae no 
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 Lilium columbianum Columbia lily Liliaceae yes 

 Linum bienne flax Linaceae no 

 Listera banksiana northwest listera Orchidaceae yes 

 Listera cordata heart-leaved twayblade Orchidaceae yes 

 Lupinus latifolius broad-leaved lupine Fabaceae yes 

 Lysichiton americanus skunk cabbage Araceae yes 

 Madia gracilis slender madia Asteraceae yes 

 Madia sp. madia, tarweed Asteraceae unk 

 Maianthemum dilatatum two-leaved false-Solomon's-seal Ruscaceae yes 

 Marah oregana coast man-root Cucurbitaceae yes 

 Mimulus dentatus coast monkeyflower Phrymaceae yes 

 Mitellastra caulescens leafy-stemmed mitrewort Saxifragaceae yes 

 Monardella purpurea serpentine monardella Lamiaceae yes 

 Montia fontana fountain miner's lettuce Montiaceae no 

 Nemophila heterophylla variable-leaved nemophila Boraginaceae yes 

 Orobanche uniflora one-flowered broomrape Orobanchaceae yes 

 Osmorhiza purpurea purple sweet cicely Apiaceae yes 

 Oxalis oregana redwood sorrel Oxalidaceae yes 

 Oxalis suksdorfii Suksdorf's wood-sorrel Oxalidaceae yes 

 Petasites frigidus var. palmatus western colt’s foot Asteraceae yes 

 Phacelia bolanderi Bolander’s phacelia Boraginaceae yes 

 Pinguicula macroceras horned butterwort Lentibulariaceae yes 

 Plantago lanceolata English plantain Plantaginaceae no 
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 Polygala californica California milkwort Polygalaceae yes 

 Prosartes hookeri Hooker’s fairy bells Liliaceae yes 

 Prunella vulgaris selfheal Lamiaceae unk 

 
Prunella vulgaris var. 
lanceolata 

mountain selfheal Lamiaceae yes 

 
Ranunculus occidentalis var. 
occidentalis 

western buttercup Ranunculaceae yes 

 Ranunculus repens common creeping buttercup Ranunculaceae no 

 Ranunculus sp. buttercup Ranunculaceae unk 

 Ranunculus uncinatus barbed buttercup Ranunculaceae yes 

 Rumex obtusifolius broad-leaved dock Polygonaceae no 

 Rumex sp. dock Polygonaceae unk 

 Sagina procumbens matted pearlwort Caryophyllaceae no 

 Sanicula bipinnatifida purple sanicle Apiaceae yes 

 Sanicula crassicaulis coast sanicle Apiaceae yes 

 Sanicula sp. sanicle Apiaceae yes 

 Scrophularia californica California bee plant Scrophulariaceae yes 

 Scutellaria antirrhinoides snapdragon skullcap Lamiaceae yes 

 Senecio glomeratus cut-leaf coast burnweed Asteraceae no 

 Senecio jacobaea tansy ragwort Asteraceae no 

 Senecio vulgaris garden groundsel Asteraceae no 

 
Sidalcea cf. asprella ssp. 
asprella (?) 

Sierra foothills checker-bloom Malvaceae yes 
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 Sisyrinchium bellum blue-eyed grass Iridaceae yes 

 Sonchus oleraceus common sow-thistle Asteraceae no 

 Spergularia rubra red sand-spurrey Caryophyllaceae no 

 Stachys cf. bergii Berg's hedge-nettle Lamiaceae yes 

 Stachys rigida var. rigida rigid hedge-nettle Lamiaceae yes 

 Stachys sp. hedge-nettle Lamiaceae yes 

 Stellaria crispa curled starwort Caryophyllaceae yes 

 Stellaria sp. starwort Caryophyllaceae unk 

 Taraxacum officinale dandelion Asteraceae no 

 Tellima grandiflora fringe cups Saxifragaceae yes 

 Tolmiea diplomenziesii pig-a-back plant Saxifragaceae yes 

 Torilis arvensis hedge parsley Apiaceae no 

 
Toxicoscordion venenosum 
ssp. venenosum 

deadly zigadenus Melanthiaceae yes 

 Tragopogon lamottei 
(pratensis) 

salsify Asteraceae no 

 Trientalis latifolia starflower Primulaceae yes 

 Trifolium microcephalum small-headed clover Fabaceae yes 

 Trifolium sp. clover Fabaceae unk 

 Trifolium vesiculosum arrow-leaved clover Fabaceae no 

 Trillium ovatum ssp. ovatum Western wake robin Melanthiaceae yes 

 Triphysaria pusilla dwarf owl's-clover Orobanchaceae yes 

 Triteleia bridgesii Bridges's triteleia Themidaceae yes 
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 Urtica dioica stinging nettle Urticaceae yes 

 Vancouveria planipetala redwood ivy Berberidaceae yes 

 
Veronica peregrina ssp. 
xalapensis 

hairy purslane speedwell Plantaginaceae yes 

 
Veronica serpyllifolia ssp. 
humifusa 

bright-blue speedwell Plantaginaceae yes 

 Veronica sp. speedwell Plantaginaceae unk 

 
Vicia americana ssp. 
americana 

American vetch Fabaceae no 

 Vicia gigantea giant vetch Fabaceae yes 

 Vicia sativa common vetch Fabaceae no 

 Viola adunca ssp. adunca western dog violet Violaceae yes 

 Viola cuneata wedge-leaved violet Violaceae yes 

 Viola glabella stream violet Violaceae yes 

 Viola lobata ssp. lobata yellow pine violet Violaceae yes 

 Viola sempervirens redwood violet Violaceae yes 

 Whipplea modesta modesty, yerba de selva Philadelphaceae yes 

 Xerophyllum tenax western bear grass Melanthiaceae yes 

Graminoids (38) 
 Agrostis capillaris colonial bentgrass Poaceae no 

 Agrostis sp. bentgrass Poaceae unk 

 Aira caryophyllea European silver hairgrass Poaceae no 

 Anthoxanthum occidentale California sweet grass Poaceae yes 
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 Anthoxanthum odoratum sweet vernal grass Poaceae no 

 Avena barbata slender wild oat Poaceae no 

 Briza maxima rattlesnake grass Poaceae no 

 Bromus vulgaris narrow-flowered brome Poaceae yes 

 Carex concinnoides northwestern sedge Cyperaceae yes 

 Carex hendersonii Henderson’s sedge Cyperaceae yes 

 Carex leptopoda taper fruit short scale sedge Cyperaceae yes 

 Carex mendocinensis Mendocino sedge Cyperaceae yes 

 Carex obnupta slough sedge Cyperaceae yes 

 Carex rossii Ross's sedge Cyperaceae yes 

 Carex sp. sedge Cyperaceae yes 

 Cortaderia jubata jubata grass Poaceae no 

 Cyperus eragrostis tall flatsedge Cyperaceae yes 

 Dactylis glomerata orchard grass Poaceae no 

 Danthonia californica California oatgrass Poaceae yes 

 Elymus glaucus blue wildrye Poaceae yes 

 Festuca arundinacea tall fescue Poaceae no 

 Festuca californica California fescue Poaceae yes 

 Festuca idahoensis Idaho fescue Poaceae yes 

 Festuca myuros rat-tailed fescue Poaceae no 

 Holcus lanatus velvet grass Poaceae no 

 Isolepis setacea bristle-leaved bulrush Cyperaceae no 

 Juncus bolanderi Bolander’s rush Juncaceae yes 
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 Juncus bufonius toad rush Juncaceae yes 

 Juncus effusus var. pacificus soft rush Juncaceae yes 

 Juncus ensifolius dagger-leaved rush Juncaceae yes 

 Juncus xiphioides iris-leaved rush Juncaceae yes 

 Luzula parviflora small-flowered wood rush Juncaceae yes 

 Luzula comosa hairy wood rush Juncaceae yes 

 Melica subulata Alaska melic Poaceae yes 

 Pleuropogon refractus nodding semaphore grass Poaceae yes 

 Rytidosperma penicillatum purple-awned wallaby-grass Poaceae no 

 Scirpus microcarpus small-fruited bulrush Cyperaceae yes 

 Trisetum cernuum/canescens trisetum Poaceae yes 

Ferns and fern allies (10) 
 Adiantum aleuticum western maiden hair fern Pteridaceae yes 

 Aspidotis densa serpentine lace-fern Pteridaceae yes 

 Athyrium filix-femina lady fern Dryopteridaceae yes 

 Blechnum spicant deer fern Blechnaceae yes 

 Dryopteris expansa spreading wood fern Dryopteridaceae yes 

 
Equisetum telmateia ssp. 
braunii 

giant horsetail Equisetaceae yes 

 Polypodium scouleri leather-leaved polypody Polypodiaceae yes 

 Polystichum munitum sword fern Dryopteridaceae yes 

 
Pteridium aquilinum var. 
pubescens 

bracken fern Dennstaedtiaceae yes 
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 Woodwardia fimbriata western chain fern Blechnaceae yes 

Bryophyte (9) 
 Campylopus introflexus NA Dicranaceae no 

 Dicranum sp. NA Dicranaceae yes 

 Fissidens cf. crispus NA Fissidentaceae yes 

 Frullania sp. NA Jubulaceae yes 

 Homalothecium sp. NA Brachytheciaceae yes 

 Isothecium sp. icicle moss Lembophyllaceae yes 

 Kindbergia sp. NA Brachytheciaceae yes 

 Leucolepis acanthoneura NA Mniaceae yes 

 Polytrichum sp. NA Polytrichaceae yes 

Lichens (4) 
 Cladonia sp. NA Cladoniaceae yes 

 Leptogium palmatum NA Collemataceae yes 

 Lobaria sp. NA Lobariaceae yes 

 Usnea rubicunda NA Parmeliaceae yes 

cf. indicates the identity of the species was comparable to the one listed and could not be definitively determined due to a lack 
of plant structures (fruits, flowers, etc.) required for positive identification. 
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Table 4: Sensitive plant and natural community occurrences within the Coast to Crest Trail Project area. 
 

Date Obs. Occ. 
CODE 

Botanical 
Name 

Common 
Name 

No. of 
Ind. 

Area Pct. 
Veg. 

Pct. 
Flw. 

Pct
Fr. 

Habitat Locality (proposed 
trail segment) 

Quality and 
Quantity of 
Habitats and 
Potential 
Impacts from 
Project Activities 

5/24/2014 NA Alnus rubra  

riparian 
forest 

Red alder 
forest 
Alliance 
and 
senstive 
associa-
tions (G5 
S4) 

4 
localities 

NA NA NA NA NA 101 Rellim Ridge 
Connector, East 
West Winter Route 

Very common 
vegetation 
alliance within 
DNCRSP and the 
amount of this 
habitat within the 
project area 
represents much 
less than 1% of 
the overall 
amount of this 
habitat type within 
DNCRSP; 
alliance is in 
previously logged 
lower quality 
second-growth 
forests 

5/10/2013 ARSP_
01 

Arnica 
spathulata 

Klamath 
arnica 

3 (count) ~5 sq. 
ft. 

100 0 0 On serpentine soils 
in Knobcone pine 
forest-huckleberry 
oak and manzanita 
chaparral. 

Smoke House-5-
Little Bald Hills 
Connector; within 
middle of proposed 
route near west end 
of trail segment 

100% of 
occurrence likely 
to be impacted 
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5/24/2014 CAOB
_01 

Carex 
obnupta 
wetland 

Slough 
sedge 
swards 
Alliance 
(G4 S3)  

40 
(estimate) 

~200 
sq. ft. 

100 0 0 Shaded, mesic red 
alder forest-North 
Coast conifer 
forest. 

(OBL wetland 
plant) 

101 Rellim Ridge 
Connector; within 
middle of proposed 
route with plants 
extending beyond 
trail footprint on east 
and west sides 

50% of 
occurrence likely 
to be impacted 

5/24/2013 CAOB
_02 

Carex 
obnupta 
wetland 

Slough 
sedge 
swards 
Alliance 
(G4 S3)  

5 
(estimate) 

~5 sq. 
ft. 

100 0 0 Roadside in 
shaded, mesic red 
alder forest and 
North Coast conifer 
forest. (OBL 
wetland plant) 

Teran Road; along 
south side of road  

<5% of 
occurrence likely 
to be impacted or 
all impacts can 
likely be avoided 

5/10/2013 NA Festuca 
idahoensis 
grassland 

Idaho 
fescue 
grassland 
Alliance 
(G4 S3?) 

NA ~0.15 
acres 

NA NA NA Sensitive plants 
present include 
horned butterwort 
(Pinguicula 
macroceras) 
(CNPS Rank 2B.2) 

Smoke House-5-
Little Bald Hills 
Connector (east end 
near Park boundary) 

Approximately 
0.15 acres of 
high-quality Idaho 
fescue grassland 
will likely be 
impacted by 
project activities, 
which represent 
less than 1% of 
the 17 total acres 
of this alliance 
type within 
DNCRSP. 

7/26/2013 HOSE
_01 

Horkelia 
sericata 

Howell’s 
horkelia 

15 
(estimate) 

~15 
sq. ft. 

25 75 0 On serpentine soils 
in Idaho fescue 
grassland-
Knobcone pine 
forest-huckleberry 
oak and manzanita 

Smoke House-5-
Little Bald Hills 
Connector; within 
middle of proposed 
route near west end 
of trail segment 

50% of 
occurrence likely 
to be impacted 
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chaparral. 

5/25/2014 HOSE
_02 

Horkelia 
sericata 

Howell’s 
horkelia 

25 
(estimate) 

~15 
sq. ft. 

100 0 0 On serpentine soils 
in Douglas fir-
Knobcone pine 
forest-huckleberry 
oak and manzanita 
chaparral. 

Smoke House-5-
Little Bald Hills 
Connector; along 
south side of 
proposed route near 
west end of trail 
segment 

100% of 
occurrence likely 
to be impacted 

5/6/2013 LADE_
01 

Lathyrus 
delnorticus 

Del Norte 
pea 

5 (count) ~25 
sq. ft. 

100 0 0 On serpentine soils 
within riparian 
drainage in 
broadleafed upland 
forest (Douglas fir-
tanoak-knobcone 
pine-chinquapin 
forest). 

Smoke House-5; 
along north side of 
road in rocky 
drainage, not on 
road surface 

0% of occurrence 
likely to be 
impacted or all 
impacts can likely 
be avoided 

5/16/2013 LICO_
01 

Listera 
cordata 

heart-
leaved 
twayblade 

7 (count) ~15 
sq. ft. 

50 50 0 Along trail in 
shaded, mesic 
North Coast conifer 
forest (redwood-
Douglas-fir forest). 

Stringer Gap; within 
middle of proposed 
route 

100% of 
occurrence likely 
to be  impacted 

5/24/2014 LYAM_
1 

Lysichiton 
americanus 
swamp 

skunk 
cabbage 
swamp  

NA ~200 
sq. ft. 

NA NA NA Shaded, mesic red 
alder forest-North 
Coast conifer 
forest. (OBL 
wetland plant) 

101 Rellim Ridge 
Connector 

75%-90% of 
occurrence likely 
to be impacted 

5/24/2014 LYAM_
2 

Lysichiton 
americanus 
swamp 

skunk 
cabbage 
swamp  

NA ~200 
sq. ft. 

NA NA NA Shaded, mesic red 
alder forest-North 
Coast conifer 
forest. (OBL 

101 Rellim Ridge 
Connector 

75% of 
occurrence likely 
to be impacted 
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wetland plant) 

5/24/2014 LYAM_
3 

Lysichiton 
americanus 
swamp 

skunk 
cabbage 
swamp  

NA ~100 
sq. ft 

NA NA NA Shaded, mesic red 
alder forest-North 
Coast conifer 
forest. (OBL 
wetland plant) 

101 Rellim Ridge 
Connector 

75% of 
occurrence likely 
to be impacted 

5/24/2014 MICA_
01 

Mitellastra 
caulescens 

leafy-
stemmed 
mitrewort  

10 
(count) 

~25 
sq. ft. 

100 0 0 Shaded, mesic red 
alder forest-North 
Coast conifer 
forest. (FAC 
wetland plant) 

101 Rellim Ridge 
Connector; along 
west side of 
proposed route  

75-100% of 
occurrence likely 
impacted 

5/24/2014 MICA_
02 

Mitellastra 
caulescens 

leafy-
stemmed 
mitrewort  

25 
(estimate) 

~15 
sq. ft. 

100 0 0 Shaded, mesic red 
alder forest-North 
Coast conifer 
forest. (FAC 
wetland plant) 

101 Rellim Ridge 
Connector; along 
east side of 
proposed route  

100% of 
occurrence likely 
to be impacted 

5/24/2014 MICA_
03 

Mitellastra 
caulescens 

leafy-
stemmed 
mitrewort  

25 
(estimate) 

~10 
sq. ft. 

95 5 0 Shaded, mesic red 
alder forest-North 
Coast conifer 
forest. (FAC 
wetland plant) 

101 Rellim Ridge 
Connector; within 
middle of proposed 
route on/around log 

100% of 
occurrence likely 
to be impacted 

5/6/2013 OXSU
_01 

Oxalis 
suksdorfii 

Suksdorf’s 
wood-sorrel 

50-100 
(estimate) 

~50 
sq. ft. 

100 0 0 Roadside in semi-
open broadleafed 
upland forest 
(Douglas-fir-tanoak 
forest). 

Teran Road; along 
north side of road 
bank with some 
plants on edge of 
road surface 

<5% of 
occurrence likely 
to be impacted or 
all impacts can 
likely be avoided 

5/10/2013 NA Notholitho-
carpus 
densiflorus 

Tanoak 
forest 
Alliance 

3 
localities 

NA NA NA NA NA Smoke House-5-
Little Bald Hills 
Connector 

Very common 
vegetation 
alliance within 
DNCRSP and the 
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forest (G4 S3) amount of this 
habitat within the 
project area 
represents much 
less than 1% of 
the overall 
amount of this 
habitat type within 
DNCRSP; while a 
majority of this 
alliance is along 
roads within 
previously logged 
lower quality 
second-growth 
forests, a small 
portion is within 
high-quality 
habitat on 
serpentine soils 

5/24/2014 NA Picea 
sitchensis 
forest 

Sitka 
spruce 
forest 
Alliance 
(G5 S2) 

4 
localities 

NA NA NA NA NA 101 Rellim Ridge 
Connector 

Very common 
vegetation 
alliance within 
DNCRSP and the 
amount of this 
habitat within the 
project area 
represents much 
less than 1% of 
the overall 
amount of this 
habitat type within 
DNCRSP; 
alliance is in 
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previously logged 
lower quality 
second-growth 
forests 

5/10/2013 PIMA_
01 

Pinguicula 
macroceras 

horned 
butterwort 

 

75-100 
(estimate) 

~250 
sq. ft. 

98 1 1 Open, mossy slope 
in Jeffery pine-
Idahoe fescue 
grassland and 
huckleberry oak-
manzanita 
chaparral. (OBL 
wetland plant) 

Smoke House-5-
Little Bald Hills 
Connector; within 
middle of proposed 
route near east end 
of trail segment 

100% of 
occurrence likely 
to be impacted 

5/10/2013 PIMA_
02 

Pinguicula 
macroceras 

horned 
butterwort 

 

4 (count) ~15 
sq. ft. 

75 0 25 Open, mossy slope 
in Jeffery pine-
Idahoe fescue 
grassland and 
huckleberry oak-
manzanita 
chaparral. (OBL 
wetland plant) 

Smoke House-5-
Little Bald Hills 
Connector; within 
middle of proposed 
route near east end 
of trail segment 

100% of 
occurrence likely 
to be impacted 

5/10/2013 PLRE_
01 

Pleuropogon 
refractus 

nodding 
semaphore 
grass 

200-250 
(estimate) 

~2,50
0 sq. 
ft. 

25 75 0 Roadside in semi-
open, mesic red 
alder forest and 
North Coast conifer 
forest (redwood 
forest). (OBL 
wetland plant) 

Teran Road; along 
north side of road 
with some plants on 
edge of road surface 

<5% of 
occurrence likely 
to be impacted or 
all impacts can 
likely be avoided 

5/17/2013 PLRE_
02 

Pleuropogon 
refractus 

nodding 
semaphore 
grass  

25 
(estimate) 

~500 
sq. ft. 

75 25 0 Along trail in semi-
open, mesic North 
Coast conifer 
forest. (OBL 

Elkhorn Road; along 
both sides of road 
with some plants on 
edge of road surface 

<5% of 
occurrence likely 
to be impacted or 
all impacts can 
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wetland plant) likely be avoided 

5/17/2013 PLRE_
03 

Pleuropogon 
refractus 

nodding 
semaphore 
grass  

50 
(estimate) 

~250 
sq. ft. 

25 75 0 Along trail in semi-
open, mesic red 
alder forest and 
North Coast conifer 
forest. (OBL 
wetland plant) 

Elkhorn Road; along 
south side of road 
with some plants on 
edge of road surface 

<5% of 
occurrence likely 
to be impacted or 
all impacts can 
likely be avoided 

5/24/2013 PLRE_
04 

Pleuropogon 
refractus 
(with Carex 
obnupta –
Slough 
sedge 
swards) 

nodding 
semaphore 
grass  

2 (count) ~5 sq. 
ft. 

0 100 0 Roadside in 
shaded, mesic red 
alder forest and 
North Coast conifer 
forest. (OBL 
wetland plant) 

Teran Road; along 
south side of road 
with some plants on 
edge of road surface 

<5% of 
occurrence likely 
to be impacted or 
all impacts can 
likely be avoided 

5/24/2014 PLRE_
05 

Pleuropogon 
refractus 

nodding 
semaphore 
grass 

20 
(count) 

~200 
sq. ft. 

25 25 50 Shaded, mesic red 
alder forest-North 
Coast conifer 
forest. (OBL 
wetland plant) 

101 Rellim Ridge 
Connector; along 
west side of 
proposed route  

<5% of 
occurrence likely 
to be impacted or 
all impacts can 
likely be avoided 

5/24/2014 PLRE_
06 

Pleuropogon 
refractus 

nodding 
semaphore 
grass  

15 
(count) 

~100 
sq. ft. 

80 20 0 Shaded, mesic red 
alder forest-North 
Coast conifer 
forest. (OBL 
wetland plant) 

101 Rellim Ridge 
Connector; within 
middle of proposed 
route  

100% of 
occurrence likely 
to be impacted 

5/24/2014 PLRE_
07 

Pleuropogon 
refractus 

nodding 
semaphore 
grass  

15 
(count) 

~100 
sq. ft. 

80 20 0 Shaded, mesic red 
alder forest-North 
Coast conifer 
forest. (OBL 
wetland plant) 

101 Rellim Ridge 
Connector; within 
middle of proposed 
route  

100% of 
occurrence likely 
to be impacted 
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5/24/2014 PLRE_
08 

Pleuropogon 
refractus 

nodding 
semaphore 
grass  

10 
(count) 

~100 
sq. ft. 

80 20 0 Shaded, mesic red 
alder forest-North 
Coast conifer 
forest. (OBL 
wetland plant) 

101 Rellim Ridge 
Connector; within 
middle of proposed 
route  

100% of 
occurrence likely 
to be impacted 

5/24/2014 NA Rubus 
(parviflorus, 
spectabilis, 
ursinus) 
brambles 

Coastal 
brambles 
Alliance 

NA NA NA NA NA Shaded, mesic red 
alder forest-North 
Coast conifer forest 
and seasonal 
wetlands (swamps) 

101 Rellim Ridge 
Connector; 
scattered along 
route  

Very common 
vegetation 
alliance within 
DNCRSP and the 
amount of this 
habitat within the 
project area 
represents much 
less than 1% of 
the overall 
amount of this 
habitat type within 
DNCRSP; 
alliance is in 
previously logged 
lower quality 
second-growth 
forests 

5/10/2013 SCMI_
01 

Scirpus 
microcarpus-
Juncus 
bolanderi 
seasonal 
wetland 

 

Bolander’s 
rush and 
small-
fruited 
bulrush  

NA NA NA NA NA OBL wetland plants 
present 

Junction of Smoke 
House-5 Road and 
Smoke House-5-
Little Bald Hills 
Connector 

100% of 
occurrence likely 
to be impacted 

5/25/2014 NA Sequoia 
sempervirens 

Redwood 
forest 

1 locality NA NA NA NA NA Stringer Gap Cougar Very common 
vegetation 
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forest  Alliance 
(G3 S3) 

Ridge Connector alliance within 
DNCRSP and the 
amount of this 
habitat within the 
project area 
represents much 
less than 1% of 
the overall 
amount of this 
habitat type within 
DNCRSP; 
alliance is in 
previously logged 
lower quality 
second-growth 
forests 
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Table 5: Exotic plant occurrences within the Coast to Crest Trail Project area. 
 
Shape Date CODE Botanical 

Name 
Common 
Name 

Number of 
Individuals (or 
range) 

Area (sq. ft.) Project Trail Segment 

Polygon 5/24/2013 COJU_01 Cortaderia 
jubata 

jubata grass 40 11,285 Smoke House Road 

Polygon 5/24/2013 COJU_02 Cortaderia 
jubata 

jubata grass 4 12,496 Smoke House Road 

Polygon 5/24/2013 COJU_03 Cortaderia 
jubata 

jubata grass 10 7,917 Teran Road 

Polygon 5/24/2013 COJU_04 Cortaderia 
jubata 

jubata grass 5 10,598 Teran Road 

Polygon 5/24/2013 COJU_05 Cortaderia 
jubata 

jubata grass 4 6,167 Teran Road 

Polygon 5/24/2013 COJU_06 Cortaderia 
jubata 

jubata grass 1,000-2,500 152,308 Teran Road 

Polygon 5/24/2013 COJU_07 Cortaderia 
jubata 

jubata grass 6 1,442 Teran Road 

Polygon 5/24/2013 COJU_08 Cortaderia 
jubata 

jubata grass 3 2,219 Teran Road 

Polygon 5/24/2013 COJU_09 Cortaderia 
jubata 

jubata grass 10 9,473 Teran Road 

Polygon 5/24/2013 COJU_10 Cortaderia 
jubata 

jubata grass 15 16,228 Teran Road 

Polygon 5/24/2013 COJU_11 Cortaderia 
jubata 

jubata grass 3 4,504 Teran Road 

Polygon 5/24/2013 COJU_12 Cortaderia 
jubata 

jubata grass 3 7,787 Teran Road 

Polygon 5/24/2013 COJU_13 Cortaderia 
jubata 

jubata grass 2 1,402 Teran Road 

Polygon 5/24/2013 COJU_14 Cortaderia 
jubata 

jubata grass 2 1,157 Teran Road 

Polygon 5/24/2013 COJU_15 Cortaderia 
jubata 

jubata grass 2 1,662 Teran Road 

Polygon 5/24/2013 COJU_16 Cortaderia 
jubata 

jubata grass 20 24,111 Teran Road 

Polygon 5/24/2013 COJU_17 Cortaderia 
jubata 

jubata grass 26 39,732 Teran Road 
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Polygon 5/24/2013 COJU_18 Cortaderia 
jubata 

jubata grass 50-75 25,590 Teran Road 

Polygon 5/24/2013 COJU_19 Cortaderia 
jubata 

jubata grass 20 16,726 Teran Road 

Polygon 5/24/2013 COJU_20 Cortaderia 
jubata 

jubata grass 9 2,969 Teran Road 

Polygon 5/24/2013 COJU_21 Cortaderia 
jubata 

jubata grass 1 750 Teran Road 

Polygon 7/26/2013 COJU_22 Cortaderia 
jubata 

jubata grass 1,000-2,500 101,491 Smoke House Road 

Polygon 7/26/2013 COJU_23 Cortaderia 
jubata 

jubata grass 1,000-2,500 228,498 Smoke House Road 

Polygon 7/26/2013 COJU_24 Cortaderia 
jubata 

jubata grass 250-500 68,092 Smoke House-5 Road 

Polygon 7/26/2013 COJU_25 Cortaderia 
jubata 

jubata grass 500-1,000 46,367 Smoke House-5 Road 

Point 5/24/2013 COSP_01 Cotoneaster 
sp. 

cotoneaster 1 NA Teran Road 

Point 5/24/2013 COSP_02 Cotoneaster 
sp. 

cotoneaster 1 NA Smoke House -5 Road 

Point 5/24/2014 COSP_03 Cotoneaster 
sp. 

cotoneaster 9 NA 101 Rellim Ridge 
Connector 

Polygon 5/24/2013 CYSC_01 Cytisus 
scoparius 

Scotch broom 1,000-2,500 55,591 Sheepshed, 
Sheepshed-6 and 
Sheepshed Link 

Point 5/16/2013 CYSC_03 Cytisus 
scoparius 

Scotch broom 5 NA Stringer Gap 

Point 5/17/2013 CYSC_04 Cytisus 
scoparius 

Scotch broom 1 NA Sheepshed Road 

Point 5/17/2013 CYSC_02 Cytisus 
scoparius 

Scotch broom 2 NA Sheepshed Road 

Point 5/24/2014 GELU_01 Geranium 
lucidum 

shining 
geranium 

5 NA 101 Rellim Ridge 
Connector/Hamilton 
Road 

Point 5/24/2013 RUAR_01 Rubus 
armeniacus 

Himalayan 
blackberry 

3 NA Teran Road 
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Figure 1: Map of general location. 
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Figure 2: Map of project area. 
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Figure 3: Map of sensitive plant occurrences. 
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Figure 4: Map of sensitive natural communities. 
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Figure 5: Map of exotic plant occurrences. 
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APPENDIX A 

Figure 6: North Coast coniferous forest habitat. 
 

 
 
Figure 7: Picea sitchensis (Sitka spruce forest) Alliance. 
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Figure 8: Sequoia sempervirens (Redwood forest) Alliance. 
 

 
 
Figure 9: Lower montane coniferous forest habitat (Pinus jeffreyi (Jeffrey pine forest) 
Alliance). 
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Figure 10: Broadleaved upland forest habitat (Notholithocarpus densiflorus (Tanoak 
forest) Alliance). 
 

 
 
Figure 11: Closed-cone coniferous forest habitat (Pinus attenuata (Knobcone pine 
forest) Alliance). 
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Figure 12: Rubus (parviflorus, spectabilis, ursinus) (Coastal brambles) Alliance within 
swamp habitat. 
 

 
 
Figure 13: Seasonal wetland within drainage along Smoke House-5 Road. 
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Figure 14: Chaparral habitat (Quercus vaccinifolia (Huckleberry oak chaparral) 
Alliance). 
 

 
 
Figure 15: Riparian forest habitat along Mill Creek. 
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Figure 16: Alnus rubra (Red alder forest) Alliance. 
 

 
 
Figure 17: Serpentine bunchgrass prairie (Festuca idahoensis (Idaho fescue grassland) 
Alliance). 
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Figure 18: Horned butterwort (Pinguicula macroceras) (CNPS Rank 2B.2). 
 

 
 
 
Figure 19: Horned butterwort (Pinguicula macroceras) habitat within Occurrence 
PIMA_01. 
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Figure 20: Klamath arnica (Arnica spathulata) (CNPS Rank 4.3) 
 

 
 
Figure 21: Klamath arnica (Arnica spathulata) habitat within Occurrence ARSP_01. 
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Figure 22: Howell's horkelia (Horkelia sericata) (CNPS Rank 4.3) 
 

 
 
Figure 23: Howell's horkelia (Horkelia sericata) habitat within Occurrence HOSE_02. 
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Figure 24: Del Norte pea (Lathyrus delnorticus) (CNPS Rank 4.3). 
 

 
 
Figure 25: Del Norte pea (Lathyrus delnorticus) habitat within Occurrence LADE_01. 
 

 
 
 
 
 
 
 
 
 
 

Redwood Coast-to-Crest Trail Project IS/MND Appendix F F 98



Coast to Crest Trail Project 

91 
 

Figure 26: Heart-leaved twayblade (Listera cordata) (CNPS Rank 4.2). 
 

 
 
Figure 27: Heart-leaved twayblade (Listera cordata) habitat within Occurrence LICO_01. 
 

 
 
 
 
 
 
 
 
 
 

Redwood Coast-to-Crest Trail Project IS/MND Appendix F F 99



Coast to Crest Trail Project 

92 
 

Figure 28: Leafy-stemmed mitrewort (Mitellastra caulescens) (CNPS Rank 4.2) 
 

 
 
Figure 29: Leafy-stemmed mitrewort (Mitellastra caulescens) habitat within Occurrence 
MICA_01. 
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Figure 30: Suksdorf’s wood-sorrel (Oxalis suksdorfii) (CNPS Rank 4.3). 
 

 
 
Figure 31: Suksdorf’s wood-sorrel (Oxalis suksdorfii) habitat within Occurrence 
OXSU_01. 
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Figure 32: Nodding semaphore grass (Pleuropogon refractus) (CNPS Rank 4.2). 
 

 
 
Figure 33: Carex obnupta (Slough sedge swards) Alliance Occurrence CAOB_01. 
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Figure 34: Jubata grass (Cortaderia jubata) Occurrence COJU_25 along Smoke House-
5 Road. 
 

 
 
Figure 35: Scotch broom (Cytisus scoparius) Occurrence CYSC_01 along Sheepshed 
Road. 
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Figure 36: Shining geranium (Geranium lucidum) Occurrence GELU_01 near the 101 
Rellim Ridge Connector segment. 
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Species Status Habitat Comments 

REPTILES AND AMPHIBIANS    

Southern torrent Salamander 
 Rhacotriton variegatus CSC 

Springs, seeps, and streams in coastal redwood, Douglas-fir, 
mixed conifer, montane riparian and montane hardwood-
conifer habitats, old growth forest. 

Known to occur within 
DNCRSP & Project Area 

Tailed frog 
 Ascaphus truei CSC 

Montane hardwood-conifer, redwood, Douglas-fir and 
ponderosa pine habitats. 

Known to occur within 
DNCRSP 

Northern red-legged frog 
 Rana aurora aurora CSC 

Humid forests, woodlands, grasslands, and streamside in 
northwestern California 

Known to occur within 
DNCRSP 

Foothill yellow-legged frog 
 Rana boylii CSC 

Partly-shaded, shallow streams and riffles with a rocky 
substrate in a variety of habitats. 

Known to occur within 
DNCRSP and project area 

Western pond  turtle  
Emys marmorata 

CSC Streams, rivers, and  ponds with sandy substrate.  
Habitat limited in DNCRSP 
due to cold water temperatures. 

BIRDS    

Bald eagle 
 Haliaeetus leucocephalus FT, CE 

Nesting and wintering – ocean shores, lake margins and 
rivers. 

Known to occur within 
DNCRSP 

Marbled  murrelet 
 Brachyramphus marmoratus FT, CE 

Old-growth redwood dominated forests, up to six miles 
inland. 

Known to occur within 
DNCRSP 

Northern spotted owl 
 Stix ocidentalis caurina FT, SCT 

Old-growth forest or mixed stands of old-growth and mature 
trees.  Occasionally in younger forests with patched of big 
trees. 

Known to occur within 
DNCRSP 

Yellow warbler 
 (Setophaga  petechia) 

CSC 
Breeds in shrubby thickets and woods, particularly along 
watercourses and in wetlands. 

Nesting birds only. Potential 
habitat occurs within DNCRSP 
but to date only migrants have 
been detected.  

Vaux's swift 
 Chaetura vauxia CSC 

Nesting – Redwood, Douglas-fir and other coniferous forests.  
Nest in large hollow trees and snags often nests in flocks. 

Known to occur within 
DNCRSP 

Black swift 
Cypseloides niger CSC Nests under waterfalls No nesting habitat in DNCRSP 

Purple martin 
 Progne subis CSC Nesting – low elevation coniferous forest and woodlands. 

Known to occur within 
DNCRSP 

MAMMALS 
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Species Status Habitat Comments 

Townsend's big-eared bat 
 Corynorthinus townsendii townsendii SCT, CSC 

Roosts in the open often in limestone caves, lava tubes, 
mines, buildings, basal hollows etc.  

Potential habitat in abandoned 
mill buildings, basal habitat 
limited due to lack of large 
diameter trees.  

Sonoma tree vole 
Arborimus pomo CSC Mixed evergreen forests with Douglas-fir 

Known to occur within 
DNCRSP 

White-footed vole 
 Arborimus albipes CSC 

Mature coastal forests, prefers small, clear streams with 
dense alder and shrub vegetation. 

Potential habitat within 
DNCRSP 

California wolverine 
Gulo gulo ST Varity of habitats in North Coast Mountains.   Low probability of occurrence 

Humboldt marten 
 Martes americana humboldtensis SCT, CSC Redwood, Douglas-fir, coniferous forest. 

Known to occur within 
DNCRSP 

Pacific fisher 
 Pekania  pennanti  FPT, SCT Coniferous forests and deciduous-riparian areas. 

Known to occur within 
DNCRSP 

FISH 
   

Coho salmon 
 Oncorhynchus kisutch FT, CSC Coastal waters and anadromous streams. 

Known to occur within 
DNCRSP 

Summer-run steelhead trout 
Oncorhynchus mykiss irideus CSC Coastal waters and anadromous streams 

Not documented within 
DNCRSP. 

Coast cutthroat trout 
Oncorhynchus clarkia clarkia CSC Coastal streams 

Known to occur within 
DNCRSP 

River lamprey 
Lampetra ayresi CSC Coastal waters and anadromous streams 

Known to occur within 
DNCRSP 

FE – Federally Endangered, FT – Federally Threatened, FPT – Federally Proposed Threatened; SE – State Endangered, ST – State Threatened, SCT – State Candidate Threatened; CSC – California Species of 
Special Concern 
List generated from Rarefind 5 (03/25/16) and District databases.  Species for which appeared on Rarefind but for which obviously will not occur in the project area (e.g. tufted puffin, western snowy plover) due to 
lack of habitat were omitted.  
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WATER DRAFTING SPECIFICATIONS 

National Marine Fish Service 
Southwest Region 

August 2001 

"Water-drafting" is a short-duration, small-pump operation that withdraws water from 
streams or impoundments to fill conventional tank trucks or trailers. Usually, this water is 
used to control road dust, or for wildfire management.(1) Short term water drafting is also 
used to temporarily de-water a construction site, or to temporarily divert water around a 
construction site. 

The specifications below are given primarily for the protection of juvenile anadromous 
salmonids, in waters where they are known to exist; but they also may be applied to 
protect a host of other aquatic organisms as well. The issue of sufficient in-stream flow 
for life support of the aquatic ecosystem should be addressed by a local Fish & Game 
biologist. Temporal and cumulative effects should be considered on a watershed scale. 
While we give some guidelines in that area, the actual impact of water drafting on stream 
ecology should be assessed and monitored at the local level by qualified personnel.  

The main focus of this guidance is the construction, operation, and maintenance of a fish 
screen module(s) that must be installed at the in-stream end of the drafting hose to protect 
small salmon and steelhead fry from being entrained in the hose, or impinged on the 
surface of the screen. The specifications are based on the critical "approach velocity" at 
the screen surface(2), and a recognition that many temporary screens will not be outfitted 
with automatic cleaning devices to remove debris buildup. Since it is difficult to measure 
water velocities in the field, only the construction, pumping capacities, and operations are 
specified. Variances from these specifications may be considered on a case-by-case basis.  

Operating Guidelines 

1. Operations are restricted to one hour after sunrise to one hour before sunset.(3)  

2. Pumping rate shall not exceed 350 gallons per minute.  

3. The pumping rate shall not exceed ten percent of the stream flow.(4)  

4. Seek streams and pools where water is deep and flowing, as opposed to streams with 
low flow and small isolated pools.  

5. Pumping shall be terminated when the tank is full. The effect of single pumping 
operations, or multiple pumping operations at the same location, shall not result in 
obvious draw-down of either upstream or downstream pools.  

• Each pumping operation shall use a fish screen. The screen face should be 
oriented parallel to flow for best screening performance. The screen shall be 
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designed and used such that it can be submerged with at least one-screen-height-
clearance above and below the screen.  

7. Operators shall keep a log on the truck containing the following information: 
Operator's Name, Date, Time, Pump Rate, Filling Time, Screen Cleaned (Y or N), Screen 
Condition, Comments. These guidelines should be included as instructions in a logbook 
with serially numbered pages. This assures each truck operator easy access to this 
information.  

Screen Construction Criteria 

1. Surface Area 

The total (unobstructed) surface area of the screen shall be at least 2.5 square feet, based 
on the upper limit of pumping of 350 gpm(5). Larger surface areas are recommended 
where debris buildup is anticipated, and where stream depth is adequate to keep the 
screen submerged at approximately mid-depth.  

2. Screen Mesh  

Screen Mesh must be in good repair and present a sealed, positive barrier- effectively 
preventing entry of the "design fish" into the intake. The design fish in this case is a 
immature (20-30mm) salmon or steelhead fry. 

The screen mesh size shall be: Round openings - maximum 3/32 inch diameter (.09 inch) 

Square openings - maximum 3/32 inch diagonal (.09 inch) 

Slotted openings - maximum 1/16 inch width (.07 inch) 

3. Screen Design  

Water drafting screens may be off-the-shelf products, but they are often custom-made 
devices appropriate to the scale and duration of pumping operation. To keep the screen 
supported and correctly positioned in the water column, adjustable support legs are 
advised. Screen geometry can be configured either as rectangular or cylindrical, i.e.- as a 
shallow "box-shape" or tubular. 

The intake structure shall be designed to promote uniform velocity distribution at all 
external mesh surfaces. This can be accomplished with a simple internal baffle device 
that distributes the flow evenly across the entire surface of the screen. In order to 
accomplish this, the designer needs to understand the hydraulic characteristics of these 
devices. There is a tendency for most of the intake water to enter the screen near the hose 
end, so a typical internal baffle would consist of a pipe (or a manifolded set of pipes) 
which have variable porosity holes at predetermined spacing. We recommend starting 
near the hose end with approximately 5-10% average open area, and gradually increasing 
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the porosity toward the length of the screen. At a point where screen length exceeds three 
times the diameter of the suction hose, the baffling effect tends to diminish rapidly. At 
this point the baffle porosity may approach 100%. A successful baffle system will 
functionally distribute flow to all areas of the screen. A poorly designed screen may 
result in high-velocity "hot spots," which could lead to fish impingement on the screen 
face. Hydraulic testing of prototype screen designs is recommended where the application 
is on-going and extensive. 

4. Screen Structure 

The screen frame must be strong enough to withstand the hydraulic forces it will 
experience. However, structural frames, braces, and other elements that block the flow, 
change flow direction, or otherwise decrease the screen surface area should be 
minimized.  

5. Screen Cleaning 

The screen shall be cleaned as often as necessary to prevent approach velocity from 
exceeding 0.33 feet per second. Operators should withdraw the screen and clean it after 
each use, or as necessary to keep screen face free of debris. Pumping should stop for 
screen cleaning when approximately fifteen percent or more of the screen area is 
occluded by debris. A suitable brush shall be on board the truck for this cleaning 
operation. 

If the operator notes (a) impingement of any juvenile fish on the screen face or (b) 
entrainment of any fish through the screen mesh, he/she should stop operations and notify 
the Department of Fish & Game and/or NMFS hydraulic engineering staff : 

National Marine Fisheries Service  
Engineering Section 
777 Sonoma Avenue, Suite 325 
Santa Rosa, CA. 95404  
(707) 575-6050 

____________________________ 
Rebecca Lent, Ph.D.  
Regional Administrator 

1. In case of emergency wildfire, where human life is in danger, the operator may disregard the screening 
requirement if a suitable screen is not immediately accessible.  

2. Approach velocity is the horizontal velocity vector component, typically measured at a distance of 3 
inches from the screen face.  

3. Restricting operations to daylight-only prevents the use of lights that will attract fish to the drafting pool  

4. Restricting drafting to ten percent of the stream flow provides adequate downstream flow to support fish, 
aquatic insects, amphibians, and other biota. Ten percent of flow may be estimated by pump operators.  

5. If larger pumping volumes are needed, or if the pumping application is continuous, refer to 
http://swr.nmfs.noaa.gov/habitat.htm and review addendum for small pump intakes.  
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