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South Tahoe Greenway - Upper Truckee Bridge at Johnson Meadow 
Draft Feasibility Report 

EXECUTIVE SUMMARY 
 

 

Background 

The South Tahoe Greenway - Upper Truckee River Bridge at Johnson Meadow (Project) is 

identified as Environmental Improvement Program Project #03.02.02.0085 and will construct 

approximately 1.2 miles of Class 1 shared use path.  The Class 1 shared use path begins at the 

south end terminus of Winnemucca Avenue, to the east on public lands owned by the Tahoe 

Resource Conservation District (commonly known as Johnson Meadow) towards the Upper 

Truckee River, crossing the river and following the user trails towards the intersection of Sierra 

Boulevard and Barbara Avenue, crossing publicly-owned parcels by the City of South Lake 

Tahoe, South Tahoe Public Utility District, California Tahoe Conservancy, and the United States 

Forest Service. 

The proposed shared use path will provide connections to existing and future Class 1 facilities in 

the area.  For example on the west end, there exists an existing short Class 1 segment between 

South Avenue and Winnemucca Avenue. 

The Project builds upon the Sierra Boulevard Complete Streets Project (completed in 2019) and 

the South Tahoe Greenway Shared Use Trail Phase 2 (completed in 2021) at the corner of 

Sierra Blvd and Barbara Ave.  This Project provides a critical link to the bicycle network between 

the Tahoe Valley Area Plan and bicycle network near the Tahoe Sierra neighborhood.  The 

Project supports the Linking Tahoe: Active Transportation Plan1 and the Tahoe Valley Area 

Plan.  The Project proposes to install a pedestrian bridge over the Upper Truckee River to 

replace the old, unusable concrete bridge wash out during the winter in late 2017. 

This Project is part of a series of active transportation projects implemented by the El Dorado 

County Department of Transportation.  This Feasibility Report (Report) is the first phase within 

the Project Delivery Process (PDP) for the Project and is intended to describe the background 

on existing information concerning the Project area.  Additionally, this Report is also intended to 

further define the scope of work as it relates to potential alternative solutions that might be 

implemented to address problems identified in order to achieve the project’s goals and 

objectives. 

This executive summary serves to summarize main points, constraints, and opportunities 

outlined in detail in the Report. 

                                                           
1 Linking Tahoe: Active Transportation Plan (Tahoe Regional Planning Agency/ Tahoe Metropolitan 

Planning Organization, 2016), 4-45. 

https://eip.laketahoeinfo.org/Project/FactSheet/03.02.02.0085
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Project Goals and Objectives 

The goals and objectives for each component of the Project are listed in the table below. 

No. Goal Objective 

1 Build upon the existing bicycle network 

and continue the momentum of the 

recently constructed projects nearby. 
 Providing an active transportation link 

supporting TRPA’s Active 

Transportation Plan. 

 Providing access to local businesses, 

schools, and employment for bicyclists 

and pedestrians to reduce vehicle 

miles traveled (VMT). 

 Enhancing recreational opportunities 

within the Tahoe Basin. 

2 Provide connectivity to recreational 

opportunities on a regional scale and 

maximize access to recreational 

resources throughout the Basin and to the 

Tahoe Valley Area Plan via a shared use 

path. 

3 Implementation of the Project shall be 

consistent with General Plans, Master 

Plans, Area Plans, and other applicable 

Tahoe Regional Planning Agency (TRPA) 

Plans. 

4 Implementation of the Project should 

minimize the impacts to the scenic quality 

of the area. 

 Hardscape improvements shall blend 

into the scenic environment to the 

maximum extent practicable. 

5 Provide drainage improvements resulting 

in a reduction in fine (less than 20 

microns) and coarse sediment, and 

reduction in stormwater runoff volume and 

peak flows. 

 Reduce fine and coarse sediment, 

stormwater runoff volume, and peak 

flows by 33%, to the maximum extent 

practicable. 

 Stabilize eroding cut slopes, roadside 

ditches, and capture road abrasives 

utilizing source control Best 

Management Practices (BMPs). 

General Site Description 

The Project is located in the southern section of the Lake Tahoe Basin in Section 30 of 

Township 12 North, Range 18 East, Mount Diablo Meridian.  The Project is bordered by South 

Avenue and Barton Memorial Hospital on the west, U.S. Highway 50 (US 50) on the north and 

Lake Tahoe Airport on the south and Sierra Boulevard on the east.  The current total Project 

area is approximately 24.4 acres and encompasses City of South Lake Tahoe (City) and County 

road Right-of-Way (ROW) and public parcels owned by City of South Lake Tahoe, South Tahoe 

Public Utility District, California Tahoe Conservancy, and the United States Forest Service. 
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Site Topography 

Glaciers are responsible for much of the area’s current topography.  The Project area is 

surrounded by steep mountainous terrain.  The approximate elevation range of the Project site 

is from 6,238 to 6,307 feet above mean sea level, with the elevation of the watersheds 

conveying runoff into the area exceeding 7,600 feet above mean sea level.  Project area 

topography mostly consists of flat terrain with isolated slopes exceeding 15%. 

Land Use 

Majority of the Project area lies within the designated conservation2 area along with residential 

area at Winnemucca Avenue and Barbara Avenue. 

  

Land Capability 

The Project corridor primarily includes land capability Class 1b in Johnson Meadow.  The 1b 

classification corresponds to the stream environment zone (SEZ) associated with 

environmentally sensitive areas near and around the Upper Truckee River.  Classes 1c, 4, 5, 6, 

and 7 exist primarily to the east. 

                                                           
2 Tahoe Valley Area Plan (City of South Lake Tahoe, 2015), 12 
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Utilities 

There are various utilities presently located in and serving the Project area.  These utilities 

include dry utilities: electrical power (above ground), natural gas, telephone, and wet utilities: 

potable water, storm drainage, and sanitary sewer.  Any utility conflicts will be addressed with 

the appropriate utility owner. 

Cultural Resources 

A records search of the Project area has not been performed.  Future field survey will be 

performed during the environmental document development phase of the Project. 

Natural Environment Resources 

In addition to future records searches, the Project area will be field surveyed as early as Spring 

2022 to assess the condition of the vegetation, presence of threatened and endangered 

species, and the presence of noxious weeds.  The field survey will be done at a 

reconnaissance-level and may include protocol surveys.  Among the vegetation communities 

identified in the Project corridor are urban, forests, chaparral, grassland, riparian, and 

sagebrush communities.  Two noxious weeds, sulphur cinquefoil (Potentilla recta) and wooly 

mullein (Verbascum thapsus), are anticipated due to its typical vegetative environment.  

Confirmation of several special-status biological species known to occupy the Lake Tahoe Basin 

are needed through literature review or field surveys. 

Hydrologic Conditions 

Future calculations using the Rational Method will be used for onsite hydrologic calculations 

following the guidelines outlined in the El Dorado County Drainage Manual. 

Results for watersheds along the proposed alignments will show that the highest peak flows for 

the existing conditions are anticipated to be associated with the 100-year 24-hour storm, and 

lowest peak flows were associated with the 10-year 6-hour storm. 

Hydraulic Summary 

The roadway culverts in the residential areas are not anticipated to be impacted by the 

proposed improvements of the Project. 

 

Standard drainage design considerations will take place and use the Manning’s equation to 

calculate flows under normal flow conditions after a topographic survey is conducted and more 

data is available. 

Alternatives 

In order to effectively develop and evaluate alternatives, a determination must be made as to 

what project elements are feasible that meet the goals and objectives.  As a result, three 

primary alternatives have been defined for the Project; with variations for each the three primary 

alternatives.  In addition to the alternatives discussed below, the No-build Alternative is listed. 
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The summary of the alternatives is further described under Section 2.1.  Connections are 

described at Winnemucca Avenue near Barton Hospital from the west and the connection at 

Sierra Boulevard/Barbara Avenue intersection from the northeast.  In general, the alignments 

west of the Upper Truckee River follow the existing utility access road and the historic user trail 

access.  The differences between the three alignments are described related to connection(s) to 

either South Avenue and/or Winnemucca Avenue and the alignment of the proposed bridge 

crossing at the river. 
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1.0 Existing Conditions 

This Feasibility Report (Report) has been developed pursuant to the Storm Water Quality 

Improvement Committee (SWQIC) guidelines for environmental improvement projecti in the 

Lake Tahoe Basin (Basin) and has been prepared by the County of El Dorado Department of 

Transportation (County).  This Report includes analysis of the existing conditions and an 

analysis of potential alternatives for the South Tahoe Greenway - Upper Truckee Bridge at 

Johnson Meadow Project (Project). 

1.1 Introduction 

The County is introducing and evaluating the feasibility of this Project.  This Report is funded by 

Tahoe Regional Planning Agency (TRPA) Air Quality Mitigation Funds and the Surface 

Transportation Block Grant (STBG).  The Project’s stakeholders include the general public and 

visitors of the Basin, County representatives, public agencies within the Basin, and other 

technical representatives which make up the Project Development Team (PDT). 

1.1.1 Project Goals and Project Objectives 

Project Goals 

The Project aims to build upon and provide 

connectivity to two recent projects: 

 Sierra Boulevard Complete Streets Projectii, 

completed in 2019 by the City of South Lake 

Tahoe; and, 

 

 South Tahoe Greenway Shared Use Trail 

Phase 2iii, completed in 2021 by the County of 

El Dorado. 

 

The Project supports and will be consistent with 

TRPA’s Linking Tahoe: Active Transportation Planiv to 

provide access to local businesses, schools, and 

offices for bicyclists and pedestrians, to reduce 

vehicular transportation, and to enhance recreational 

opportunities within the basin. 
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Project Objective 

The Project objectives represent physical conditions that can be measured to assess the 
success of the Project in achieving the Project goal.  The Project will conform to the Preferred 
Design Approach as detailed in the SWQIC process. 
 

The objectives of the Project include: 

 Providing a pathway link supporting TRPA’s Linking Tahoe: Active 

Transportation Plan;  

 Providing access to local businesses, schools, and employment 

for bicyclists and pedestrians to reduce vehicle miles traveled (VMT); 

 Enhancing recreational opportunities within the Basin; 

 Hardscape improvements shall blend into the scenic environment 

to the maximum extent practicable; 

 Reduce fine and coarse sediment, stormwater runoff volume, and peak flows by 33%, to 

the maximum extent practicable; and, 

 Stabilize eroding cut slopes, roadside ditches, and capture road abrasives utilizing 

source control Best Management Practices (BMPs). 

1.2 Project Area Information 

The Project is located in eastern El Dorado County, in the Tahoe Basin, within the City of South 

Lake Tahoe (see Figure 1).  With a potential alignment roughly matching a compacted dirt user-

created trail that starts at the at the south end terminus of Winnemucca Avenue, to the east onto 

public lands owned by the Tahoe Resource Conservation District (TRCD) towards the Upper 

Truckee River, crossing the river and following user trails towards the intersection of Sierra 

Boulevard and Barbara Avenue, crossing publicly-owned parcels by the City of South Lake 

Tahoe (CSLT), California Tahoe Conservancy, and the United States Forest Service (USFS).  

The Project involves the evaluation of a Class 1 shared use pathway linking Barton Memorial 

Hospital at South Avenue within the eastern limits of the Tahoe Valley Area Planv and the 

Tahoe Sierra (formerly Sierra Tract) subdivision, crossing the Upper Truckee River just north of 

the Lake Tahoe Airport.  Proposed alignment alternatives will generally follow existing disturbed 

user trails/ access roads wherever possible, to minimize disturbance to vegetation and impact to 

current land uses. 

The alignment will likely be contained within a 25-foot wide corridor through undeveloped public 

parcels through easements, special use permit(s), and over the Upper Truckee River.  Existing 

land uses includes residential neighborhoods, forested, and recreational use through the 

undeveloped public parcels.  Mature vegetation is present along the alignment in clusters and 

wetland vegetation species along the corridor, particularly surrounding the alignment of the 

Upper Truckee River.  Existing paved and unpaved utility access roads, roadways and trails 
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currently provide public access for dispersed recreational opportunities such as river activities 

(canoeing, kayaking, tubing, etc.), hiking and cycling in the Project area. 

The following sections provide further detail regarding the Project area’s existing conditions with 

respect to topography, soils and geology, land use and land capabilities, land ownership, 

utilities, environmental resources, Federal Emergency Management Agency (FEMA) floodplain, 

and monitoring information. 

1.2.1 Topography 

The Basin straddles the border of California and Nevada with about one-third of the Basin in 

Nevada and two-thirds in California.  The Basin is a north trending basin bounded by the Sierra 

Nevada to the west and the Carson Range to the east. 

The Basin was formed by geologic block (normal) faulting about 5 to 10 million years ago.  

Resulting mountain peaks rise to more than 10,000 feet (3,048 m) above sea level.  Volcanic 

activity about 2 million years ago blocked the northern end of the Basin and ultimately filled the 

lake.  The original surface of the lake was over 600 feet higher than it is today.  The Truckee 

River flowed through the lava dam, eventually lowering the surface of Lake Tahoe to an average 

elevation of about 6,225 feet (1,897 m) above mean sea level (US Geological Survey 1927 

datum).  Glaciers formed in the last Ice Age (10,000 years ago) are responsible for much of the 

area’s current topography 

The Project is located on the South Lake Tahoe USGS 7.5-minute quadrangle map.  In general, 

the topography of the area west of the Upper Truckee River is relatively mild due to the 

meadow/riparian habitat with steeper slopes just east of Winnemucca Avenue.  Slopes east of 

the Upper Truckee River range from relatively flat/level (0% to 5%) to moderately steep (10% to 

15%).  An existing dirt path/trail along with a utility access road is present in some areas of the 

proposed shared use alignment alternatives.  The proposed pathway will cross the Upper 

Truckee River replacing the existing concrete bridge washed out during the winter of 2017. 

1.2.2 Soils and Geology 

Soils 

The 2007 National Resource Conservation Service (NRCS) soil survey data for the El Dorado 

County Tahoe Basin Areavi indicates the primary soils units within the Project area as described 

below.  The soils found within the Project boundaries are presented on Figure 4 and are 

described as follows:  

 Christopher-Gefo Complex, 0 to 5 percent slopes (7444); Christopher Loamy Coarse Sand, 

9 to 30 percent slopes (7442); and, Christopher Loamy Coarse Sand, 0 to 9 percent slopes 

(7441).  This series consists of very deep, somewhat excessively drained soils that formed 

in glacial outwash derived from granodiorite; glacial outwash terraces. 
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 Tahoe Mucky Silt Loam, Drained, 0 to 5 percent slopes (7043).  Part of a series consisting 

of very deep, very poorly drained soils that formed in alluvium derived from mixed material, 

predominantly andesitic and granodiorite; typically in floodplains. 

 
Table 1 - Distribution by Hydrologic Soil Group 

NRCS 
Series 

Hydrologic 
Group 

Drainage  Permeability 
% of 
Area 

7444 A excessively 
drained; very low 
to medium runoff 

rapid 13 

7043 A/D very poorly 
drained, very high 

runoff 

moderately 
slow to rapid 

14 

7541 B excessively 
drained; very low 
to medium runoff 

rapid 18 
7442 A 21 
7441 A 34 

When additional funding is secured for further planning and project development which will 

include a Geotechnical Investigation Report; a report containing more specific information 

related to the soils and the proposed bridge/structures foundation recommendations. 

Geology 

The geology of the Project area primarily consists of Pleistocene age Quaternary alluvial and 

fluvial deposits forming glacial moraines.  The alluvium is composed of very poorly sorted, 

sandy small pebble gravel that has been deposited on an erosion surface cut on granodiorite.  

The runoff from the Project area flows into floodplain and lacustrine deposits that border the 

Upper Truckee River. 

1.2.3 Land Use and Land Capability 

Land Use 

Per the Tahoe Valley Area Planvii: “The plan area is made up of a variety of existing land uses, 

including residential, commercial, tourist accommodation, industrial, and public service… Tahoe 

Valley is the gateway neighborhood for South Lake Tahoe, and includes various commercial 

uses such as clothing stores, factory outlets, automotive supply stores and dealerships, drug 

and liquor stores, restaurants, and supermarkets.” 

Outside of the Tahoe Valley Area Plan, immediately adjacent to the east lies residential 

(Winnemucca - Plan Area Statement 108) then continuing east exists public lands designated 

as conservation, commonly known as Johnson Meadow (Truckee Marsh - Plan Area Statement 

100 and to the east is Trout/Cold Creek - Plan Area Statement 095) and residential (Sierra Tract 

- Plan Area Statement 105). 
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Land Capability 

The USFS, in cooperation with TRPA, developed the land capability system currently used in 

the Basin.  Lands within the Basin are divided into seven classes based on soil types, potential 

for erosion, and other related characteristics.  Lands with a ranking of 1 have the highest 

potential for erosion and 7 have the lowest.  Class 1 is also subdivided into 3 categories (1a, 1b, 

and 1c), all of which are high hazard.  The land near the river is Class 1b, while areas outside of 

the riparian areas are 1c, 4, 5, 6 and 7 (see Table 2 and Figure 8).  Class 5 has a lower 

potential for erosion than Class 1b.  The land capability shown on Figure 8 is preliminary and 

will require field verification. 

Table 2 - Area Distribution by Land Capability Class 

Land 

Capability 

Class 

NRCS Series 

7444 7043 7541 7442 7441 

1b      

1c      

4      

5      

6      

7      

The TRPA land capability verification (LCV) application will be submitted to TRPA staff for 

evaluation and field verification in the future as the project development process continues.  

Figure 8 represents the preliminary land capability information.  
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1.2.4 Land Ownership 

Land ownership is summarized in Table 3 and depicted in Figure 9, which was developed from 

record parcel maps, subdivision maps, deed information, and assessors documents and shows 

County road right-of-way, CSLT road right-of-way, property lines, and publicly owned properties.  

In addition to road right-of-way, the Project is mostly and public parcels, with the public parcels 

owned by the TRCD (1), CSLT (1), California Tahoe Conservancy (13), South Tahoe Public 

Utility District (STPUD) (1), USFS (1), and the California Department of Transportation (1).  

County will pursue the necessary easements, special use permits, and/or license agreements 

for any affected parcels during the development of the preferred project alignment. 

Table 3 - Land Ownership 

APN Owner 

031-020-023 Tahoe Resource Conservation District 

031-020-042 City of South Lake Tahoe 

031-020-033 California Tahoe Conservancy 

031-020-034 South Tahoe Public Utility District 

031-020-045 California Tahoe Conservancy 

025-061-024 Unites States Forest Service 

025-472-011 California Tahoe Conservancy 

025-472-010 California Tahoe Conservancy 

025-472-009 California Tahoe Conservancy 

025-472-008 California Tahoe Conservancy 

025-472-007 California Tahoe Conservancy 

025-472-006 California Tahoe Conservancy 

025-472-005 California Tahoe Conservancy 

025-472-004 California Tahoe Conservancy 

025-472-003 California Tahoe Conservancy 

025-472-002 California Tahoe Conservancy 

025-472-012 California Tahoe Conservancy 

UN16420 Caltrans 

- As of December 2021.
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1.2.5 Utilities 

Numerous utilities are situated underground and overhead within the Project.  In order to better 

define these utilities, a utilities base map has been developed and will be coordinated with each 

owner (see Figure 10).  Utility owners are listed below in Table 4.  Any potential conflicts will be 

addressed with the appropriate utility owner and their representative. 

Table 4 - Utilities Representative List 
Utility Owner Owner Address Contact 

Natural Gas Southwest Gas 1740 D St, Unit No. 4 
S Lake Tahoe, CA 96150 

Chris Foster 

Telephone AT&T 12824 Earhart Avenue 
Auburn, CA 95602 

Astrid Willard 

Electricity Liberty Utilities 933 Eloise Avenue 
S Lake Tahoe, CA 96150 

Andrew Gregorich 

Water & Sewer South Tahoe PUD 1275 Meadow Crest Drive 
S Lake Tahoe, CA 96150 

Adrian Combes 

Cable Television Charter Communications 9335 Prototype Drive 
Reno, NV 89521 

Anthony Lefanto 

 

1.2.6 Environmental Resources 

The environmental resources investigated as part of this Project include cultural/archaeological, 

biological, vegetation, and wetlands.  Each is described below. 

Cultural/Archaeological Resources 

An Archaeological Survey Report will be as part of environmental documentation process to 

document and evaluate the cultural resources present in the Project area.  This investigation will 

result in the identification of archaeological resources within the Area of Potential Effect on 

archival research or the archaeological survey. 

Biological Resources 

The Lake Tahoe area provides suitable habitat for over 250 species of animals.  In order to 

characterize the existing biological conditions present within the Project area, an inventory and 

evaluation of the Project area’s vegetation and wildlife communities and a Biological 

Assessment will be conducted.  This report will also identify the potential occurrence of special 

status plant and animal species within the Project area.  Typical species identified in similar 

environments are summarized in Table 5.  The environmental documentation will positively list 

and identify these species further. 
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Table 5 - Special Status Wildlife and Plant Species with Suitable Habitat Availability in the 
Project Area 

Common Name Scientific Name Status Suitable Habitat 

Mammals    

California Wolverine Gulo gulo luscus PT, ST, FP Absent 

Amphibians 
   

Sierra Nevada yellow-legged frog Rana sierrae FE, ST, WL Unlikely 

Fishes 
   

Lahontan Cutthroat Trout Oncorhynchus clarki henshawi FT Unlikely 
 

Agency Codes 
CDFW CA Dept of Fish and Wildlife 
USFWS US Fish and Wildlife Service 
TRPA Tahoe Regional Planning Agency 
Status Codes 
FE Federally Endangered 
FT Federally Threatened 
FP CDFW Fully Protected 
ST State Threatened 
WL CDFW Watch List 

 

Vegetation 

Several vegetation types will also be identified within the Project area during a future field 

survey for the Biological Assessment.  Typical vegetation types may include: Jeffrey pine, 

Lodegepole pine, perennial grassland, sagebrush alliance, Sierran mixed conifer, as shown in 

Figure 5. 

The Project area is primarily bordered by pine trees, with the immediate alignment containing 

plant species tolerant of disturbed areas. 

 Jeffrey Pine Forest: Composed of Jeffrey pine (Pinus jeffreyi) and white fir (Abies concolor), 

occurs throughout the Sierra Nevada mountains raised stream benches, ridges, and 

plateaus on all slopes and aspects. 

 Lodgepole Pine Forest (Pinus contorta ssp. murrayana): Grows in a variety of conditions 

and occurs in terraces, lake and meadow margins, and depressions that flood seasonally; 

upland slopes and ridges to the tree line. 

 Perennial Grassland: Occurs on ridges and south facing slopes, alternating with forest and 

scrub in valleys and north facing slopes.  Key grasses include Idaho fescue (Fescue 

idahoensis), Red fescue (Festuca rubra), and Italian wild rye (Festuca perennis). 

 Sagebrush Alliance (Artemesia tridentata): Dominant or codominant in the shrub canopy 

and is associated with Jeffrey pine at low cover, usually found in many vegetation types.  

Many forests and woodlands in the ponderosa pine, Jeffery pine, single-leaf pinyon, 

lodgepole pine may have sagebrush as an understory component. Stands without trees 

occur as openings in these forests.  Stands occur in drier portions and microsites throughout 

most of the Sierra Nevada range. 
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 Sierran Mixed Conifer: The Sierran mixed conifer is a mix of hardwood and conifer species 

that forms a multilayered forest.  Historically burning and logging have caused a wide 

variability in stand structure.  Five conifers and one hardwood typify the mixed conifer forest. 

White fir tends to be the most common species due to its shade tolerance and ability to 

survive long periods in brush fields.  Jefferey pine dominates at high elevations and on cold 

sites with incense cedar (Calocedrus decurens), ponderosa pine (Pinus ponderosa), and 

sugar pine (Pinus lambertiana) and California black oak (Quercus kellogii). 

 Urban or Developed: Developed urban land areas are characterized by built infrastructure 

and impermeable surfaces.  Vegetated areas are landscaped.  Developed areas include the 

paved roadways of Winnemucca Avenue, South Avenue and Barbara Avenue as well as 

developed private lots.  Often these developed areas are located adjacent to disturbed 

natural communities. 

Wetlands 

An Aquatic Resources Delineation Report will also be completed to identify the potential 

presence of wetlands and other jurisdictional waters.  Based on the required wetland 

parameters, potential jurisdictional waters will most likely be identified within the Project area.  If 

present, a field survey area will identify drainages that are potential jurisdictional waters of the 

United States showing presence of ordinary high-water mark indicators and any connections to 

the Upper Truckee River.  The Upper Truckee River is potentially jurisdictional waters of the 

United States due to the presence of ordinary high-water mark indicators and the river is a 

tributary to Lake Tahoe.  A wetland determination will be issued by the Army Corps of 

Engineers. 

Federal Emergency Management Agency Floodplain 

FEMA has designated a floodplain associated with the Upper Truckee 

River.  The floodplain designation is identified on FEMA Flood 

Insurance Rate Map: 

 06017C0386F revised April 3, 2012. 

The floodplains designated include: 

 Zone AE: Areas of 100-year flood, including base flood elevations 

 Zone X: Areas between limits of the 100-year and 500-year flood 

A Hydrologic Analysis Report will be prepared by the County as the 

project development process continues.  Per the FEMA Flood 

Insurance Rate Map near the existing concrete bridge, the base flood 

elevation is between 6249 and 6250. 

There are varying regulatory requirements for freeboard between the water surface elevation of 

the design flow and the bridge soffit elevation.  The different requirements will be investigated 
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as well as the freeboard during the preferred alternative phase of the Project.  A goal of this 

Project is to minimize the impacts to the floodplain.  

1.2.7 Monitoring Information 

A pre-construction photo inventory was completed and is included as Appendix B to this Report.  

The photographs were utilized to identify potential physical and environmental constraints and 

evaluate Project alternatives as discussed in Section 2 of this Report.  A more detailed photo 

inventory will be conducted once the final alignment is determined. 

1.3 Hydrologic Conditions 

The Basin has been divided into 63 Watersheds, all of which drain into Lake Tahoe.  The 

Project area falls within the largest watershed in the Basin, the Upper Truckee River (USGS 

Basin #73). 

1.3.1 Watershed, Drainage Area and Sub-area Boundaries 

The Upper Truckee River sub-basin (approximately 39.1 square miles) continues through the 

Project and the proposed bridge location.  The Upper Truckee River watershed is approximately 

10 miles in length and 6.5 miles in width with a slightly elongated shape and a spur in the 

northwest region encompassing the Echo Lake drainage.  In general, the basin consists of 

mountainous terrain within the unincorporated area of El Dorado County at elevation ranges 

from 6320 feet to 9590 feet.  This basin is roughly aligned south-north and east-west with an 

average slope of the watershed of approximately 8 percent. 

1.3.2 Storm Frequency 

The County utilizes the 1995 County of El Dorado Drainage Manualviii (Drainage Manual) as a 

guidance document for hydrologic design within the Basin.  The Drainage Manual requires 

utilizing the 100-year storm event, which has the probability of occurrence of 0.01 in any given 

year, for drainage areas greater than 100 acres, to design drainage facility conveyance 

structures.  All drainage facilities for areas less than 100 acres need to be designed to safely 

convey the 10-year event, probability of 0.10 in any given year, without the headwater depth 

exceeding the culvert barrel height. 

TRPA’s Lake Tahoe Water Quality Management Planix (also known as the 208 Plan or WQMP) 

requires that the 10-yr, 24-hr storm event be used to design stormwater conveyance facilities 

and the 50-year storm event be used when designing the conveyance facility through a Stream 

Environment Zone (SEZ). 

The Lahontan Regional Water Quality Control Board (Lahontan) Basin Planx requires that the 

minimum “design storm” for storm water treatment facilities in the Basin is the 20-year, 1-hour 

storm event.  Based on several reports completed by Lahontan, this event equates to 

approximately 1 inch of rainfall within 1 hour. 
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Based on various areal historical precipitation data within the Basin, the Drainage Manual 

requirements, the regulatory requirements mentioned, and the observed events, the hydrologic 

storm frequencies utilized for this Project design are as follows: 

10-year, 6 hour 

Conveyance facilities for areas less than 100 acres and not in an SEZ.  The 10-year, 6-hour 

storms tend to be associated with Fall/Spring frontal systems with resultant peak spring snow 

melt. 

20-year, 1 hour 

Conveyance facilities discharging to storm water treatment facilities for County right-of-way 

drainage tributary areas; storm water treatment capacity for County right-of-way drainage 

tributary areas for all impound/detention facilities.  Typically, this event occurs in summer as 

localized thundershowers, or convective storm systems. 

100 –year, 24 hour 

Conveyance within the County right-of-way; all outfall structures from impound/detention 

facilities which discharge through an SEZ, or directly to a tributary of Lake Tahoe, or Lake 

Tahoe; conveyance facilities for drainage areas greater than 100 acres within the County right-

of-way; conveyance facilities downstream of the impound facilities for hydrologic wave control.  

Events in this category may be characterized as warm frontal systems producing a rain-on-snow 

event. 
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1.3.3 Precipitation 

The precipitation depth for the design storm frequency was obtained from the Drainage Manual.  

Based on the mean annual precipitation (MAP) depth isohyetal maps, and the value of 18 

inches for the Project area, the following precipitation depths were selected from the Rainfall 

Depth tables.  

Design Storm Rainfall Depth (inches) 

10-year, 6-hour 1.5 
25-year, 1-hour 0.7 
100-year, 24-hour 4.4 

- Rainfall depth values shown reflect a MAP minimum value of 20 inches. 

1.3.4 Hydrologic Method 

The Rational Method will be used to calculate estimated peak flows within the Project area.  The 

Rational Method was selected because the sub-basins within the Project area are less than one 

acre.  This method is commonly used to determine peak flow when the watershed is small (less 

than 100 acres).  Generally, the Rational Method is used when the watershed is less than one 

acre. 

1.4 Hydraulics Summary 

The hydraulic analysis consisted of two main portions, the cross drainage culverts and the 

proposed bridge structure hydraulics.  Each is discussed below. 

1.4.1 Cross Drainage Hydraulics 

There are no existing culverts within the proposed Project area other than the cross-drainage 

culverts under the existing roadways.  The proposed shared use path will likely provide cross 

drainage culverts according to topographic features and vertical profile alignment of the path.  

1.5 Stormwater Quality 

The Lake Tahoe Watershed Assessmentxi provides a synthesis of water quality data and 

analysis with an emphasis on watershed sediment and nutrient loadings and their effects on 

Lake Tahoe.  According to the report, research has shown the onset of cultural eutrophication of 

oligotrophic Lake Tahoe, and a corresponding decline in the lake’s exceptional clarity at the rate 

of approximately one foot per year.  Research has also shown a fundamental shift in the limiting 

nutrient for biostimulation in Lake Tahoe from nitrogen to phosphorous. 

1.5.1 Priority Pollutants 

It has been shown that a large portion of the total phosphorous load is transported with 

sediment; therefore, current research and management efforts in the Basin focus on the 

management of watershed sediment and erosion control.  The long-term average nutrient flux 

from watersheds in the Basin has been significantly related to disturbance and land use, leading 

to sediment and the associated nutrients being the primary pollutants of concern. 
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1.5.2 Priority Pollutant Sources 

Sediment Sources 

In general, land disturbance is a primary cause of elevated sediment supply.  However, the 

effects of land disturbance on sediment supply are manifested in different ways and may result 

in changes in sediment supply that vary by orders of magnitude.  Because sediment transport is 

an exponential function of drainage discharge, identification of increased sediment supply is 

clearly linked to drainage or stream flows. In addition, changes in hydrologic characteristics may 

initiate geomorphic changes in a project area or watershed that have the potential to modify 

land surface or channel characteristics, thereby increasing historical sediment supply by one or 

more orders of magnitude. 

Nutrient Sources 

The primary nutrients of concern with respect to Lake Tahoe clarity are phosphorous and 

nitrogen.  Research over the past few decades has shown that primary productivity in Lake 

Tahoe is predominately phosphorous-limited.  However, co-limitation by nitrogen and 

phosphorous still occurs, especially in summer months, so control of both nutrients is important.  

A nutrient-loading budget for Lake Tahoe indicates that atmospheric deposition, stream loading, 

direct runoff, and groundwater are major contributors of nutrients to Lake Tahoe.  Most water 

quality improvement projects have little opportunity to affect atmospheric deposition.  However, 

runoff from the Project area may contribute significantly to stream loading. 

Total nutrient and sediment loads are related because a portion of the nutrient loads occur as 

particulates or adsorbed onto particulates.  However, only a portion of the total nutrient loads 

may be in biologically available form.  The biologically available fraction has the largest potential 

impact on water quality and is therefore of greatest concern in water quality projects.  The 

atmosphere is the dominant global source of nitrogen as N2, while rock weathering is the 

dominant source of phosphorous.  Both nutrients are recycled and retained within the biosphere 

at rates that are much higher than contributions from original sources.  Their uptake, retention, 

and recycling, in biomass is highly sensitive to landscape disturbance.  Mobilization due to 

disturbance causes a loss of nutrients from the local biological or physical system, and transport 

downstream in particulate and dissolved forms. 

1.5.3 Other Pollutant Sources 

In addition to the priority pollutants described in Section 1.5.1 of this document, other potential 

pollutants have been identified based on Project area characteristics.  These pollutants include 

typical materials used during construction such as oil and grease from equipment, vehicles, 

road base, concrete, and other construction materials. In order to mitigate the possibility of 

potential pollutants being discharged from the site, an aggressive Storm Water Pollution 

Prevention Plan (SWPPP) or Water Pollution Control Plan (WPCP), as applicable, will be 

developed and implemented.  The SWPPP/WPCP will identify specific erosion control measures 

to be implemented, both during and after construction. 
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1.5.4 Pollutant Transport Processes 

In addition to the identification of pollutant sources as described in Sections 1.5.2 and 1.5.3 of 

this document, key pollutant transport processes must be considered in order to formulate and 

evaluate potential control strategies in subsequent project phases.  For this Project, it is 

anticipated that the pollutant transport process will be closely linked to the hydrology, thus 

increasing the necessity of good stormwater management. 

1.6 Project Opportunities and Constraints 

Opportunities 

With the completion of this Project, greater opportunities exist for improvement by implementing 

a continuous transportation/ recreation trail for bicyclists and pedestrians alike.  The corridor for 

the proposed shared use path is also part of TRPA’s Linking Tahoe: Active Transportation Plan, 

with the goals of providing access to local businesses, schools, and offices for bicyclists and 

pedestrians, reducing vehicular transportation, and enhancing recreational opportunities within 

the Basin. 

One of the main opportunities of this Project, in addition to providing recreational links, is to 

provide traffic mitigation and potential air quality improvement.  The Project will also aid in 

general water quality improvement by providing alternative transportation opportunities, thereby 

reducing vehicle emissions, and providing additional permanent vegetation to filter stormwater 

runoff.  Furthermore, this Project is consistent with the California Level of Service Initiative, 

Senate Bill (SB) 743.  Signed in September 2013, the overall initiative of SB 743xii is to 

encourage infill developments, reduce greenhouse gases, and support multimodal 

transportation networks. 

Constraints 

The Project faces several challenges, primarily in regard to the alignment of the proposed 

shared use path.  Easement challenges, river crossing, and the presence of sensitive 

environmental resources each represent a consideration in determining the proposed alignment.  

For much of the alignment, the shared use path will likely be contained within the existing 

disturbed, compacted trail.  The advantages with following the existing user trail system, 

proposed improvements will: 

 minimize the overall environmental impacts, therefore also minimizing the mitigation 

requirements associated with permanent improvements; 

 preserve existing vegetation; 

 minimize the amount/ cost of tree removal; and, 

 minimize the amount/ cost of revegetation and restoration. 

The County is continuing its coordination with TRCD’s Upper Truckee River Johnson Meadow 

Restoration Project.  This coordination is important in order for both projects to be successful 

and not conflict with their respective goals and objectives. 
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More analysis and coordination may be required related to the Lake Tahoe Airport and Federal 

Aviation Administration requirements related to height requirements for the proposed bridge and 

potential increased public use north of the airport. 

The existing SEZ/floodplain areas near the river will need to be avoided as much as possible 

during the design of the proposed alignment.  Any impact may involve mitigation at a 1.5:1 ratio 

and the SEZ areas require a 25-foot setback. 

Finally, sensitive environmental resources in the Project area would necessitate avoidance 

where possible.  Specifically, the locations of wetlands, existing vegetation and mature trees, 

and Waters of the US should be considered and avoided to the maximum extent practicable. 

Careful thought and analysis will be required to remove and demolish the existing concrete 

bridge structure.  This may include, but not limited to: 

 Minimize environmental impacts to the live channel; 

 Protection measures to prevent debris falling into the river during removal operations; 

and, 

 Type of restoration efforts needed once the bridge is removed. 

Crossing the river presents a constraint, as the construction of the foundations will have to take 

into account the sensitive environment, scour potential of the river, as well as the potential 

lateral migration of the channel.   

In addition, to avoid any further disturbance to the river itself, the bridge will have to span the 

entire width of the river without any intermediate supports.  Moreover, when the option exists, 

the proposed alignment should be located in areas with a land capability of Class 5, rather than 

the more sensitive lands designated in the Project area as Class 1b due to potential erosion. 

2.0 Formulating Alternatives 

2.1 Alignment Alternatives 

Three alignment alternatives were identified and evaluated for this Report.  The alternatives 

discussed in this section describes the connection at Winnemucca Avenue near Barton Hospital 

from the west and the connection at Sierra Boulevard/Barbara Avenue intersection from the 

northeast.  In general, the alignments west of the Upper Truckee River follow the existing utility 

access road and the historic user trail access.  The differences between the three alignments 

are described related to connection(s) to either South Avenue and/or Winnemucca Avenue and 

the alignment of the proposed bridge crossing at the river. 

 Alternative 1 – Proposed bridge location approximately 60 feet upstream of existing 
concrete bridge; location chosen to minimize the overall length. Alignment continues to 
the northeast following current user trails. 
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 Alternative 2 – Proposed bridge location approximately 250 feet downstream of existing 
concrete bridge; location chosen to optimally reduce the potential of structure foundation 
scour or location within the floodplain on the east side of the river bank. Then, 
approximately 750 lineal feet of new trail disturbance created before tying into existing 
user trail alignment.  Alignment continues to the northeast. 

 Alternative 3 – Proposed bridge location approximately 120 feet upstream of existing 
concrete bridge; location chosen to take advantage of the tangent (straight) section of 
the river alignment potentially reducing the overall length of the proposed bridge.  
Alignment to the east is similar to Alternative 1. 

 Alternative 4 – No-build alternative. 

ALT1 – Bridge 60 feet upstream of existing bridge  

Alignment 1 features: 

Area Description Advantage Disadvantage 

Winnemucca 

Avenue 

Direct connection at 

roadway terminus. 

 Most direct 

connection to 

roadway, shorter 

alignment. 

 Minimal roadway 

improvements. 

 Direct connection 

to existing Class 

1 at/near 1212 

Winnemucca 

Avenue via a 

crosswalk. 

 Minimizes 

disturbance, 

utilizes existing 

disturbed trails. 

 Doesn’t address 

poor pavement 

condition. 

 Steep grade to 

tie-in to existing 

roadway. 

Proximity to 

existing bridge 

60 feet upstream; 

crosses river 

immediately south of 

a bend. 

 Close to existing 

bridge; smaller 

construction 

boundary/ 

footprint. 

 River is wide; 

bridge would be 

longer at this 

location. 

East, upland trail 

alignment 

continues east, 

diverts away from 

  . 
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existing trail closer to 

the river 

Tahoe Sierra 

(formerly and 

commonly known 

as Sierra Tract 

subdivision) 

follows along an 

existing, wide user 

trail closer to fence 

line of Caltrans snow 

storage parcel 

 Utilizes existing 

disturbed trail. 

 Minimal tree 

removal. 

 

 

ALT2 – Bridge 250 downstream of existing bridge 

Alignment 2 features: 

Area Description Advantage Disadvantage 

Winnemucca 

Avenue 

Direct connection at 

roadway terminus. 

 Similar to 

Alternative 1. 

 Longer alignment. 

Proximity to 

existing bridge 

Crossing point over 

the river is 

downstream of the 

existing bridge along 

an area where the 

river bends to the left 

(northeast to north 

river flow). 

 Pending field 

survey, maybe 

the shortest river 

crossing 

alignment. 

 Considerable 

grade difference 

from the east 

bank of river to 

the west, 

approximately 17 

feet. 

 Not ideal bridge 

crossing due to 

river alignment. 

 More disturbance 

on the west of the 

river to tie back to 

utility access 

road. 
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East, upland trail 

alignment 

Follows existing user 

trail at top of slope 

closes to the river; 

follows paved utility 

access road. 

 May cost less due 

to less paving by 

utilizing existing 

utility access 

road. 

 Takes advantage 

of already 

disturbed areas. 

 Not ideal to share 

pathway with a 

vehicle access 

road, potential 

vehicle conflicts 

and cause safety 

concerns. 

 Steep climb along 

STPUD access 

road newer sewer 

pump station, 

grades exceed 

10%. 

Tahoe Sierra 

(formerly and 

commonly known 

as Sierra Tract 

subdivision) 

Alignment is sinuous.  More enjoyable 

alignment due to 

its nonlinear 

alignment. 

 Potentially more 

tree removal 

closer to 

proximity to 

Barbara Avenue. 

 

ALT3 – Bridge 120 feet upstream of existing bridge  

Area Description Advantage Disadvantage 

Winnemucca 

Avenue 

Direct connection at 

roadway terminus. 

 Similar to 

Alternatives 1 and 

2. 

  

Proximity to 

existing bridge 

Crossing point over 

the river is 120 feet 

upstream of the 

existing bridge. 

 Most favorable 

river crossing due 

to river alignment 

and predictability 

of flows. 

 Doesn’t utilize 

existing disturbed 

trail. 

 More disturbance 

to tie-in to 

existing disturbed 

trail. 

East, upland trail 

alignment 

Remains along 

existing user trail 

system. 

 Stays along the 

river. 

 Diverts away from 

the river, more of 

a forested 

experience. 

 Longer alignment 
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Tahoe Sierra 

(formerly and 

commonly known 

as Sierra Tract 

subdivision) 

Closer alignment 

along Barbara 

Avenue. 

 Clear visibility 

along roadway, 

provides more 

awareness to 

vehicles. 

 More disturbance, 

does not take 

advantage of 

existing user-

created trail 

system along 

Barbara Avenue. 

 

ALT4 – No-build 

Alignment 4 is self-explanatory; project proposes to keep the existing condition.  This alternative 

does not meet the goals and objective of the project.  Review and analysis of this alternative is 

not required. 

2.2 Roadway Alternatives 

Associated roadway improvements are proposed at locations where the pathway will interface 

with potential vehicular traffic.  These include, but not limited to: 

 Americans with Disabilities Act of 1990 (ADA) curb ramps and grades; 

 High visibility crosswalk; 

 Pavement markings; and, 

 Advanced warning signage. 

2.3 Bridge Alternatives  

The proposed shared use path would cross the Upper Truckee River via a new bridge.  The 

bridge alternatives will follow the Basin standards. 

The proposed shared use path bridge will be chosen after reviewing various bridge type options.  

The structure type will take into account that the bridge will need to be one simple clear span 

between the abutments.  The bridge will be designed for the capacity of carrying pedestrian, 

bicycle, and standard H10 truck loads (20,000 pound vehicle).  The various alternatives have 

spans ranging in length from 100 feet to 250 feet.  Pre-fabricated steel bridges carrying H10 

truckloads typically have a maximum clear span of 170 feet. 

The location of the shared use path bridge abutments will need to consider the sensitive 

environmental areas to minimize disturbance of wetlands, vegetation, and trees.  The abutment 

foundations will likely be standard, friction or end bearing, driven concrete piles or steel H-

section piles similar to those recently designed and constructed in the Basin. 

There are varying regulatory requirements for freeboard between the water surface elevation of 

the design flow and the bridge soffit elevation from agencies such as the Bureau of 

Reclamation.  The different requirements will be investigated as the Project progresses.  Typical 
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bridges are designed to take into account the 50-year design flood requirement of a two-foot 

minimum freeboard while the 100-year base flood requirement allows for no freeboard. 
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3.0 Summary 

3.1 Existing Conditions  

This Report has sought to describe the existing conditions of the Project area in which a new 

bike path is proposed. These conditions include the following:  

 Topography. The topography of the Project area varies, ranging from relatively flat/level to 

hilly in the forested area. 

 User Trail. An existing natural ground trail/path/access road is present along the sections of 

the Upper Truckee River.  The alternatives provided are proposed to follow this existing trail 

to minimize impact to existing land use. 

 Soils. The Project area soils fall primarily within group A, signifying a moderate to low runoff 

potential. 

 Land Use. It is expected that the proposed shared use path would be located within an 

existing disturbed, compacted area, and therefore the Project would likely not conflict with 

existing land uses in the area. 

 Land Capability. The land within the Project area fits into various land capability 

classifications, while also recognizing the Johnson Meadow area having the most 

environmentally challenging constraints..  A land capability verification has not yet been 

completed by TRPA, however, preliminary research indicates SEZ areas in addition to the 

Upper Truckee River within the Project area require a 25-foot setback.  

 Land Ownership. As discussed in the Report, the shared use path would likely require 

utilizing public lands; the County will pursue the needed easements and permits for any 

affected parcels during the development of the preferred project alignment. 

 Utilities. A multiple utility access roads regularly used by STPUD lies within the general 

Project area and may pose as an opportunity, as well as a constraint as the Project moves 

forward.  The County will consult with STPUD should any planned improvements conflict 

with this feature. 

 Environmental Resources. Appropriate environmental inventories including, biological, 

wetland/Waters of the U.S. and cultural, will be conducted and sensitive resources 

identified.  Generally, the proposed pathway will avoid these resources to the maximum 

extent practicable.  Where the resources cannot be avoided (e.g., sensitive vegetation and 

wetlands areas), potential impacts will be mitigated to the maximum extent feasible. 

 Hydrology. Water quality improvements, utilizing low impact development principles, will be 

part of the Project.  
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3.2 Formulating Alternatives 

Three alignment alternatives were described and evaluated in this Report.  In general, there is 

one proposed alignment alternative, with two separate locations where the proposed shared use 

path can make use of existing disturbed trails.  By remaining close to the existing disturbed 

area, the proposed pathway could avoid landscaping on private property and close proximity to 

residential land.  However, disadvantages include the potential loss of dense groves of mature 

trees, grade issues, and potential disturbance to existing drainages.  Following the proposed 

alignment alternative would be advantageous in that the alignment would remain within the 

existing disturbed trail; there would potentially be fewer disturbances to mature vegetation and 

trees, and the proposed alignment could make use of existing cleared trails. 

Currently, there are three possible alternatives for the proposed bridge over the Upper Truckee 

River.  The complexity of the design and constructability arises from the sensitive environment 

as well as various site constraints.  In considering the alternatives, the design of the proposed 

bridge will need to account for overall bridge length for cost considerations, existing floodplain, 

vegetation, and trees. 
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