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Liquefaction 

Liquefaction is the loss of soil strength due to seismic forces acting on water-saturated granular 
soils. This loss of strength leads to a “quicksand” condition which causes many types of ground 
failure. When the liquefied granular layer occurs at the surface, objects can either sink or float 
depending on their density. The evaluation of potential for liquefaction is complex and must 
consider soil type, soil density, groundwater table, and the duration and intensity of shaking. 
Liquefaction is most likely to occur in deposits of weak saturated alluvium or similar deposits of 
artificial fill. Liquefaction potential within the Planning Area exists in low-lying areas composed of 
loose, unconsolidated, saturated, clay-free glacial material and certain areas with a high water 
table.  

Landslides 

Landslides are often associated with earthquakes though there are other factors that influence 
the occurrence of landslides. These factors include the slope, the moisture content of the soil, 
and the composition of the soils and subsurface geology. In addition to an earthquake, heavy 
rain or the improper grading of a construction site may trigger a landslide. The varied 
topography within the Planning Area makes many areas susceptible to landslide hazards, 
especially on steep mountain slopes with loosely consolidated rock. The main hazards 
associated with alpine granitic terrains in the Tahoe Basin are rock falls on steep slopes of 
massive granite and erosion of decomposed granite on both gentle and steep slopes. 

No landslide hazard maps are available for the Planning Area from the California Geological 
Survey (CGS). A geomorphology map of the Planning Area provided by TRPA indicates that 
there are several areas with eroding hill slopes in the western portion of the City of South Lake 
Tahoe and along the southern and southeastern portions of the city at the base of the north-
facing steep mountains. The TRPA geomorphology map also shows areas of rock slide-rock fall in 
unincorporated El Dorado County just west of US Highway 50 (US 50) and southwest of the 
airport, along the steep cliffs on US 50 on the eastern slopes to Echo summit, and along steep 
mountain slopes near the base of Heavenly Valley. The TRPA geomorphology map does not 
indicate the age of these geomorphologic features or whether they currently present a hazard 
to development. 

A small landslide occurred in 1997 on the west shore of Lake Tahoe as a result of a large rain-on-
snow storm event. The event reportedly affected some cabins along the shoreline. 

The reader is referred to Section 4.3, Hazards, for a discussion of avalanche hazards. 

Volcanic Hazards 

The products of volcanic eruptions cause damage by their heat or by covering the landscape 
with their deposits. A volcanic eruption can take human lives, destroy buildings, destroy or 
pollute water supply systems, and convert productive farmland to sterile, rocky landscapes. 
Volcanic activity has occurred throughout California geologic history. There are many 
volcanoes located throughout California, with concentrations located in the Cascade Range 
and eastern Sierra Nevada. Despite the presence of numerous volcanoes throughout California, 
historical volcanic activity has been limited. The most recent volcanic eruption to take place in 
California was the 1914–1915 eruption of Mount Lassen. The most probable centers for future 
volcanic eruptions are on the eastern margin of the Sierra Nevada. No known active volcanoes 
or craters are located in the Tahoe Basin or in the mountains near the Planning Area. 
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SOILS AND LAND CAPABILITY/COVERAGE 

Planning Area Soils 

The Natural Resources Conservation Service (NRCS, formerly the Soil Conservation Service) has 
mapped over 40 individual soil types in the South Lake Tahoe Planning Area. These soil types are 
grouped into 15 soil series (see Figure 4.8-2). Descriptions of each soil series found in the Planning 
Area are provided below. These descriptions were developed from information obtained from 
the NRCS. Many areas where these soils have been mapped have been developed with urban 
uses, and soil characteristics may vary considerably from the mapped locations and 
descriptions. Geotechnical studies are used to identify actual engineering properties of soils at 
specific locations to determine whether there are soil characteristics that could affect 
foundations, drainage, infrastructure, or other structural features. 

Cagwin Series 

The Cagwin soil series consists of somewhat excessively drained loamy, coarse sands on 
mountain sideslopes. Permeability is moderately rapid. Soils of the Cagwin series are in 
Hydrologic Soil Group B, indicating a moderate rate of water transmission.  

Cassenai 

The Cassenai soil series consists of somewhat excessively drained gravelly, loamy sands on 
mountain and hill sideslopes. Permeability is moderately rapid. Soils of the Cassenai series are in 
Hydrologic Soil Group B, indicating a moderate rate of water transmission.  

Celio 

The Celio soil series consists of somewhat poorly drained gravelly, loamy coarse sands on nearly 
level to gently sloping glacial outwash. Permeability is rapid to the silica cementation and very 
slow below. Soils of the Celio series are in Hydrologic Soil Groups A and D, indicating a high to 
slow rate of water transmission. 

Christopher 

The Christopher soil series consists of somewhat excessively drained loamy coarse sands on 
glacial outwash terraces. Permeability is rapid. Soils of the Christopher series are in Hydrologic Soil 
Group A, indicating a high rate of water transmission.  

Gefo 

The Gefo soil series consists of somewhat excessively drained gravelly loamy coarse sands on 
nearly level to moderately steep glacial outwash terraces and alluvial fans. Permeability is rapid. 
Soils of the Gefo series are in Hydrologic Soil Group A, indicating a high rate of water 
transmission.  

Glenalpine 

The Glenalpine soil series consists of excessively drained cobbly fine sandy loams on 
mountainsides. Permeability is rapid. Soils of the Glenalpine series are in Hydrologic Soil Group A, 
indicating a high rate of water transmission. 
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Figure 4.8-2
Source:  TRPA, 2008; NRCS, 2008; El Dorado County, 2007
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Jabu 

The Jabu soil series consists of well to moderately well drained coarse sandy loams on gently 
sloping to moderately steep glacial outwash, moraines, and terraces. Permeability is slow. Soils of 
the Jabu series are in Hydrologic Soil Group B, indicating a moderate rate of water transmission. 

Marla 

The Marla soil series consists of poorly drained loamy coarse sands on outwash fans. Permeability 
is moderately rapid above the substratum and slow in the substratum. Soils of the Marla series 
are in Hydrologic Soil Groups B and D, indicating a moderate to very slow rate of water 
transmission. 

Meeks 

The Meeks soil series consists of well or somewhat excessively drained weakly cemented glacial 
till on gently sloping to very steep lateral, terminal, and ground moraines. Permeability is rapid 
above the cemented horizon and very slow in the cemented horizon. Soils of the Meeks series 
are in Hydrologic Soil Group A, indicating a high rate of water transmission. 

Oneidas 

The Oneidas soil series consists of very deep, poorly drained coarse sandy loam on outwash 
terraces. Permeability is slow. Soils of the Oneidas series are in Hydrologic Soil Group D, indicating 
a very slow rate of water transmission. 

Tallac 

The Tallac soil series consists of deep and very deep moderately well and well drained gravelly 
coarse sandy loams on nearly level to very steep lateral and terminal glacial moraines and 
outwash plains. Permeability is moderately rapid above the cemented layer and slow within. 
Soils of the Tallac series are in Hydrologic Soil Group B, indicating a moderate rate of water 
transmission. 

Temo 

The Temo soil series consists of very shallow and shallow, excessively drained gravelly coarse 
sands on mountain slopes. Permeability is rapid. Soils of the Tallac series are in Hydrologic Soil 
Group D, indicating a very slow rate of water transmission. 

Toem 

The Toem soil series consists of shallow, excessively drained gravelly coarse sands on convex, 
rolling to very steep mountains. Permeability is rapid above the bedrock. Soils of the Toem series 
are in Hydrologic Soil Group D, indicating a very slow rate of water transmission. 

Ubaj 

The Ubaj soil series consists of very deep, moderately well drained sandy loams on outwash 
plains and terraces. Permeability is moderate above and slow within the lacustrine deposits. Soils 
of the Ubaj series are in Hydrologic Soil Group C, indicating a slow rate of water transmission.  
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Waca 

The Waca soil series consists of moderately deep, well-drained gravelly medial coarse sandy 
loams on gently sloping to very steep mountains. Permeability is moderately rapid. Soils of the 
Waca series are in Hydrologic Soil Group B, indicating a moderate rate of water transmission. 

Watah 

The Watah soil series consists of very deep, very poorly drained peat on flood plains. Permeability 
is rapid. Soils of the Watah series are in Hydrologic Soil Groups A and D, indicating a high to low 
rate of water transmission.  

Land Capability and Coverage 

TRPA defines “coverage” as any human-made structure including homes, driveways, parking 
lots, and other impervious surfaces that prevent normal precipitation from directly reaching the 
surface of land underlying the structure. Land coverage is an essential element of TRPA’s plan to 
protect and improve the clarity of Lake Tahoe. TRPA protects water quality by maintaining open 
space and limiting the amount of impervious surfaces in the region. The TRPA allowable land 
coverage in the Planning Area is assigned based on the Bailey Land Capability Classification 
System.  

There are two main categories of coverage: existing coverage and potential coverage. Existing 
coverage refers to the impacted surface of a parcel that can be restored to its near-natural 
state and then transferred to another parcel. There are two types of existing coverage: hard and 
soft. Hard coverage refers to existing impervious surface and can be transferred in all cases. Soft 
coverage refers to soil that is compacted but not covered with impervious surface. Soft 
coverage can be transferred in most cases, except for transfers relating to commercial or tourist 
accommodation use; however, exceptions can be made in some areas of the South Y Industrial 
Tract Community Plan Area. Potential coverage refers to the unused allowable base coverage 
on residential land that can be transferred to other residential property. Any land that is 
undeveloped or developed to a lesser extent than allowed by the Bailey or IPES system has 
potential coverage that can be used or sold. 

The City and TRPA may approve or deny transfers of existing coverage; however, potential 
coverage can only be transferred from within the same hydrologic area. It may, however, be 
transferred across jurisdictional boundaries without local agency approval. The only limitation is 
that it must remain within its specified hydrologic area. South Lake Tahoe lies within two such 
areas — the Upper Truckee watershed and South Stateline watershed. Most of the city lies in the 
Upper Truckee watershed, but the Stateline area is in the South Stateline watershed. 

Planning Area Land Capability 

The land capability classifications (LCC) assigned to land in the Planning Area, the area of each 
LCC in acres, the allowable percentage of coverage for each LCC, and the equivalent 
allowable coverage in acres and square feet are provided in Table 4.8-4 below. Figure 4.8-3 
shows the locations of each land capability classification in the Planning Area. 
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Figure 4.8-3
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TABLE 4.8-4 
PLANNING AREA LAND CAPABILITY CLASSIFICATIONS 

Land Capability Classification 
Percentage 
Coverage 
Allowed 

Planning Area Allowable Coverage 

Acres Percentage Acres Square Footage 

1A 1 2,776.3 10.9 27.8 1,210,968 

1B 1 4,691.3 18.5 46.9 2,042,964 

1C 1 510.6 2.0 5.1 222,156 

2 1 505.4 2.0 5.1 222,156 

3 5 1,686.6 6.6 16.9 736,164 

4 20 1,825.1 7.2 18.3 797,148 

5 25 4,464.2 17.6 44.6 1,942,776 

6 30 1,158.1 4.6 11.6 505,296 

7 30 2,900.3 11.4 29.0 1,263,240 

WB 0 4,865.5 19.2 48.7 2,121,372 

Totals 25,383.4 100 254.0 11,064,240 

Source: TRPA, 2009 

Planning Area Land Coverage 

Table 4.8-5 shows the source and amount of coverage in the City of South Lake Tahoe. As 
shown in the table, the city contains a large amount of both hard and soft existing coverage. 
Existing coverage is unlikely to be transferred as part of a private development since it can only 
be transferred when the original impacted surface is restored to its near-natural state. However, 
the California Tahoe Conservancy (CTC) regularly restores land and banks existing coverage for 
transfer. The CTC is the single largest supplier in the coverage market and currently (as of April 
2010) has 25,000 square feet of hard coverage, 43,100 square feet of soft coverage, and 24,000 
square feet of potential coverage banked and available for use. The CTC currently has an 
additional approximately 750,000 square feet of hard, soft and potential coverage that has not 
yet been allocated and is therefore not yet available for use.  The CTC’s banked coverage 
represents less than 1 percent of the city’s actual coverage, which totals nearly 94 million square 
feet (Willmett, 2010). The CTC’s hard and soft coverage supplies mostly come from inside the city 
limits, whereas their potential coverage supplies are mostly from outside the city. This means that 
residential developers, who are allowed to move coverage across jurisdictional lines, can 
acquire coverage from outside the city. Given this market situation and given that commercial 
developers must use existing coverage for excess coverage mitigation credit rather than 
potential coverage, the City has considerable control over commercial development both 
inside and outside the city. However, if the CTC land bank is any indication of overall supply, 
available hard coverage for commercial purposes inside the city is in short supply (14,047 square 
feet is available). While there is probably more privately banked hard coverage on the market, 
the overall amount is difficult to quantify and is likely an insignificant amount. 
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TABLE 4.8-5 
LAND COVERAGE SUPPLY IN SOUTH LAKE TAHOE 

Coverage Type Amount (sq. ft.) 

Hard 

Existing (Commercial) 12,900,000 

Existing (Residential) 27,300,000 

Existing RDA Owned1 106,000 

California Tahoe Conservancy Banked2 25,000 

Private Banked3 n/a 

Soft 

Existing (All Land Classes) 53,300,000 

California Tahoe Conservancy Banked2 43,100 

Existing RDA Owned See hard above 

Private Banked3 n/a 

Potential 

California Tahoe Conservancy Banked2 24,000 

Private Banked3 n/a 

Source: City of South Lake Tahoe, 2007; Willmett, 2010 
Notes: 
1 The RDA data does not differentiate between hard and soft coverage 
2 Amount includes both the Upper Truckee (UT) and the South Stateline (SS) hydrologic areas 

3 It is difficult to track the amounts of coverage on private parcels in the TRPA database because the database does not record 
amounts of banked coverage. 

Soil Hazards 

Soil Erosion 

Erosion refers to the removal of soil from exposed bedrock surfaces by water or wind. Erosion 
occurs naturally in most systems, but is often accelerated by human activities that disturb soil 
and vegetation. The rate at which erosion occurs is largely a function of climate, soil cover, 
slope conditions, and inherent soil properties such as texture and structure. For example, the 
effects of erosion are intensified with an increase in slope (as water moves faster, it gains 
momentum to carry more debris), the narrowing of runoff channels (which increases the velocity 
of water), and by the removal of ground cover, which leaves the soil exposed. Erosion potential 
is generally identified on a case-by-case basis, depending on the aforementioned factors.  

The area burned by the Angora Fire is an area with increased hazard of soil erosion due to the 
loss of vegetation to stabilize the soil. The Lake Tahoe Basin Management Unit (LTBMU) of the U.S. 
Forest Service has completed a report titled Burned Area Emergency Response (BAER) for the 
Angora Fire that outlines areas susceptible to soil erosion and recommends corrective actions, 
mitigation measures, including best management practices (BMPs) for soil erosion, and 
management practices for reducing soil erosion and protection of water quality due to the 
possibility of increased sediment loads in stormwater runoff and snowmelt. 
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Shrink/Swell Potential (Expansive Soils) 

A soil’s potential to shrink and swell depends on the amount and types of clay in the soil. Certain 
clays are more responsive to changes in water content than other types: they expand when wet 
and disproportionately shrink when dry. Moreover, the higher a soil’s clay content, the more the 
soil will swell when wet and shrink when dry. Highly expansive soils can cause structural damage 
to foundations and roads without proper structural engineering and are generally less suitable or 
desirable for development than nonexpansive soils because of the necessity for detailed 
geologic investigations and costlier grading applications. Soil units mapped within the Planning 
Area contain soils with low to high shrink/swell potential.  

Subsidence 

Subsidence is the sinking of land, usually occurring over broad areas and is therefore not 
normally perceptible at the ground surface. Subsidence can be induced by natural processes or 
by specific human activities. Subsidence of the land surface can result from extraction of 
groundwater, gas, oil, and geothermal energy. Hydrocompaction, peat oxidation, and fault 
rupture are also potential causes of subsidence. Groundwater withdrawal subsidence is the most 
extensive type in California. This type of subsidence has been observed only in valley areas 
underlain by alluvium. 

Peat soils have been identified in the area of the Bijou Golf Course. As indicated above, these 
soil types can be subject to subsidence. 

The Planning Area is within the South Lake Tahoe Groundwater Sub-basin, a sedimentary 
groundwater basin within the south portion of the Lake Tahoe Hydrographic Area. The subbasin 
occupies an area of approximately 29,000 acres within a structural valley or graben that is 
between the main range of the Sierra Nevada on the west and the Carson Range on the east. 
The groundwater subbasin is continually recharged by large amounts of precipitation, mostly 
from snowfall, in the region. There is no evidence that this subbasin has experienced subsidence 
from groundwater extraction. 

4.8.3 ENVIRONMENTAL CONSEQUENCES, IMPACTS, AND MITIGATION MEASURES 

STANDARDS OF SIGNIFICANCE 

Based on State CEQA Guidelines, Appendix G, and the TRPA Initial Environmental Impact 
Checklist, the proposed General Plan Update would be expected to result in a significant 
geology, soils, or land capability/coverage impact if it would: 

1. Expose people or property to geologic hazards such as earthquakes resulting in any of 
the following: 

a. 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 of based on 
other substantial evidence of a known fault; or  

b. Strong seismic ground shaking; or 

c. Seismic-related ground failure, including liquefaction, lateral spreading, collapse, or 
settlement. 
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2. 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 or mud slide. 

3. Result in a change in the topography or ground surface relief features of a site 
inconsistent with the natural surrounding conditions. 

4. Result in changes in the undisturbed soil or native geologic substructures or grading in 
excess of 5 feet. 

5. Be located on expansive soil, as defined in Table 18-1-B of the Uniform Building Code 
(1994), creating substantial risks to life or property. 

6. Result in compaction or covering of the soil beyond the limits allowed by TRPA land 
classification. 

7. Continue or increase wind or water erosion of soils or the loss of topsoil either on or off the 
site. 

8. Result in changes in deposition or erosion of beach sand, or changes in siltation, 
deposition or erosion, including natural littoral processes, which may modify the channel 
of a river or stream or the bed of a lake. 

A Notice of Preparation and Initial Study/Environmental checklist for the proposed General Plan 
Update was published September 16, 2009 (see Appendix A). The analysis contained in the 
Environmental Checklist determined that implementation of the proposed General Plan Update 
would have no impact related to soil stability to support septic tanks. Therefore, this issue will not 
be addressed further in his document. 

METHODOLOGY 

The following analysis is based on review of published geological data from public agencies 
including the California Geological Survey (also known as the Division of Mines and Geology) as 
well as soils data and information from the Natural Resources Conservation Service (NRCS) and 
a TRPA publication on the Bailey Land Capability Classification System. In addition, existing state, 
regional, and local regulations related to seismic safety and soil conservation and applicable 
portions of the proposed City of South Lake Tahoe General Plan Update were reviewed. Existing 
land coverage conditions of the Planning Area were obtained from TRPA and the California 
Tahoe Conservancy. 

IMPACTS AND MITIGATION MEASURES 

Ground Seismic and Geologic Hazards (Standard of Significance 1) 

Impact 4.8.1 The Planning Area is not located within an Alquist-Priolo Earthquake Fault 
Zone. All structures associated with development under the proposed 
General Plan Update would be designed and constructed in accordance 
with existing regulations to minimize risks associated with seismic ground 
shaking and seismic-related ground failure. This impact is considered less than 
significant. 

Seismic activity resulting from an earthquake can result in public safety risks and property 
damage from surface fault rupture, ground shaking, and seismic-related ground failure such as 
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liquefaction. Implementation of the proposed General Plan Update would allow for the 
construction of various types of new structures as well as the introduction of new residents, 
workers, and visitors to the Planning Area, potentially increasing exposure to existing seismic and 
geologic hazards. 

As described previously in this section, surface fault rupture is an actual crack or breaking of the 
ground along a fault during an earthquake. The Lake Tahoe Basin is located in a region of active 
and potentially active faults including three faults located near the center of the Planning Area 
and a fourth located at its southern end. These faults have shown no history of fault ruptures and 
do not meet the criteria for building restrictions under the Alquist-Priolo Earthquake Fault Zoning 
Act. Therefore, the risk of fault rupture is considered relatively low. 

According to the CBC, the Planning Area is located in Seismic Zone D, a region of relatively high 
seismicity, and has the potential to experience strong ground shaking from earthquakes. As 
such, all structures in the Planning Area must be designed to meet the regulations and standards 
associated with Zone D hazards as set forth in the CBC. Compliance with these existing 
regulations would ensure that all new structures developed in the Planning Area would be 
capable of withstanding anticipated ground shaking in the region and would not create 
significant public safety risks or property damage in the event of an earthquake. 

The potential for seismic-related ground shaking in the region could also contribute to public 
safety risks and property damage associated with ground failure including liquefaction, lateral 
spreading, collapse, and settlement. In addition, portions of the Planning Area have relatively 
high groundwater levels that can contribute to the potential for ground failure, particularly 
during excavation and construction of below-ground structures such as parking garages and 
pedestrian facilities. Hazards associated with seismic-related ground failure are also regulated by 
the CBC to ensure that structures are properly designed and constructed to withstand 
anticipated ground failure. In addition, all excavations within the Planning Area would be 
subject to the restrictions contained in Section 64.7 of the TRPA Code of Ordinances. Therefore, 
the risk of injury or property damage from strong ground shaking or resulting ground failure would 
not be substantially increased from implementation of the proposed General Plan Update. 
Impacts related to seismic and geologic hazards within the Planning Area are considered less 
than significant. The reader is referred to Section 4.7, Hydrology and Water Quality, for a 
discussion of tsunami and seiche hazards. 

Mitigation Measures 

None required. 

Unstable Soils and Topographic Changes (Standards of Significance 2, 3, 4, and 5) 

Impact 4.8.2 New development within the Planning Area would be required to comply 
with numerous regional and local regulations to minimize grading and identify 
and mitigate for potential hazards related to unstable soils. Therefore, this 
impact would be less than significant. 

Implementation of the proposed General Plan Update would allow for the development of up 
to 1,162 new residential units and up to 386,000 square feet of commercial floor area (CFA). In 
addition, the transfer of development rights and land coverage could result in demolition of 
existing development in the Planning Area and additional new development elsewhere in the 
Planning Area. Such development activities would likely include grading, excavations, cut and 
fill, and trenching, all of which could alter the existing topography or ground surface relief of 
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individual sites in the Planning Area. Topographical changes that would be inconsistent with the 
natural surrounding conditions or that would result in excessive slopes that could create unstable 
soil conditions are considered significant impacts. In addition, development on sites with existing 
unstable soil conditions (i.e., expansive soils) without proper mitigation could create hazards and 
would also be considered a significant impact. 

All future development projects within the Planning Area would be assessed on a project-by-
project basis and would be required to conform to existing regional and local regulations to 
minimize excessive grading and soil instability. The South Lake Tahoe City Code contains 
numerous regulations and standards regarding grading, including Section 36-52 that specifically 
requires grading to be kept to a minimum and buildings to be fitted to the land with grading 
limited, whenever possible, to the area to be covered by the proposed structure. As such, it is 
not anticipated that substantial topographical changes inconsistent with the surrounding area 
would occur as a result of development under the proposed General Plan Update. Should such 
topographical changes be proposed, specific grading plans prepared by a licensed civil 
engineer would be required for approval by the City prior to the issuance of a building permit. 

Furthermore, Chapter 61 of the TRPA Code of Ordinances requires the preparation of soil reports 
to determine the effects of proposed grading activities on soil stability and groundwater where 
there have been recorded landslides or topographical evidence of landslides and where 
proposed or existing cuts or fills will exceed 20 feet in height. Chapter 64 of the TRPA Code of 
Ordinances provides various standards and regulations related to grading to protect against 
significant adverse effects from excavation, filling, and clearing. In addition, Section 36-33 of the 
City Code requires the preparation of geotechnical investigations when proposed grading 
includes a cut or fill exceeding 10 feet, when highly expansive soils are present, and in areas of 
known or suspected geological hazards including landslides. Such investigations must include 
recommendations for mitigating any potential geological hazards. 

Compliance with the various existing regulations applicable to the Planning Area would ensure 
that existing unstable conditions on future development sites are investigated and mitigated as 
needed to minimize potential hazards. Furthermore, compliance with these regulations would 
ensure that new hazards are not created as a result of future development projects. Therefore, 
this impact is considered less than significant. 

Mitigation Measures 

None required. 

Land Coverage (Standard of Significance 6) 

Impact 4.8.3 New development resulting from implementation of the proposed General 
Plan Update would result in increased land coverage within the Planning 
Area. All such development would be required to comply with TRPA’s land 
coverage restrictions based on the Bailey System and IPES scoring. This impact 
is less than significant. 

As discussed under Impact 4.8.2 above, implementation of the proposed General Plan Update 
would result in new development and redevelopment in the Planning Area over the next 20 
years. Nearly all of this development would occur in the city’s community plan areas, particularly 
the Tahoe Valley Community Plan Area, with a small portion occurring outside these areas in 
order to fulfill specific needs of existing neighborhoods (see Policy LU-1.7). This development 
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would increase land coverage within the Planning Area requiring mitigation or offsets under 
TRPA code. 

All development in the Planning Area would be required to comply with various existing TRPA 
restrictions on land coverage. Chapters 20 and 37 of the TRPA Code of Ordinances provide 
specific allowable land coverage restrictions for all development in the region based on the 
Bailey Land Capability Classification System and the Individual Parcel Evaluation System (IPES). In 
addition, areas within adopted community plan areas have special coverage provisions under 
Chapter 20, Sections 20.38B(2) and 20.3C(1)(a) and (b). Section 20.38B(2) allows for up to 70 
percent coverage on undeveloped parcels and 50 percent coverage on developed parcels in 
land capability districts 4 through 7. Sections 20.3C(1)(a) and (b) provide for the transfer of land 
coverage from outside an adopted community plan area to parcels within a plan area. This 
section also contains provisions to mitigate existing excessive land coverage by requiring 
sending parcels (those parcels from which land coverage is transferred) to be restored to natural 
or near-natural conditions and their development potential to be retired (Section 20.3C[7]). 

The California Tahoe Conservancy’s land coverage program has developed a land bank from 
which credits can be provided for both private and public projects to mitigate land coverage. 
These credits could be used to offset a portion of the additional land coverage anticipated from 
implementation of the proposed General Plan Update. As of April 2010, within the Upper Truckee 
Hydrologic Area, the program had approximately 21,000 square feet of hard coverage and 
42,000 square feet of soft coverage that have been allocated for use to offset commercial 
development. The program also had 19,000 square feet of potential coverage allocated for use 
to offset residential development. In addition, the program currently has approximately 100,000 
square feet of hard coverage and 20,000 square feet of soft coverage which could be 
allocated in the future for use to offset commercial or public development as well as 600,000 
square feet which could be allocated for future residential development. Within the South 
Stateline Hydrologic Area, the program currently has 4,000 square feet of hard coverage, 1,100 
square feet of soft coverage and 5,000 square feet of potential coverage available for 
mitigation and an additional 30,000 square feet of potential coverage which has not yet been 
allocated. The unallocated hard and soft coverage will become available in the future as the 
land is restored and allocated by the CTC’s board based on staff recommendations 
(Willmett, 2010).  

Future development within the Planning Area could also obtain mitigation coverage from 
private parties at the time of project consideration or through the transfer of land coverage 
pursuant to Section 20.3C of the TRPA Code of Ordinances as described above. 

In addition to the commercial and residential development discussed above, the Traffic Element 
of the proposed General Plan Update proposes the development of new bike trails that could 
extend into stream environment zones (SEZs) in the Planning Area (see Figure TC-2 of the 
proposed General Plan Policy Document). TRPA policy generally does not allow any new land 
coverage within SEZs but does provide certain exceptions, including public outdoor recreation 
facilities that meet certain criteria (see Regional Plan Soils Policy 1-2). Any future proposed bike 
trails that would result in new land coverage in an SEZ would be required to meet these specific 
criteria and to fully mitigate all potential impacts associated with its construction and operation. 

In addition to the potential future development allowed under the proposed land use and 
circulation diagrams, the proposed General Plan Update also includes policy provisions that 
could affect land coverage in the Planning Area. For instance, the proposed maximum density 
and maximum land coverage standards for the Tourist Center land use designation (see Table 
LU-2 of the General Plan Policy Document) would conflict with TRPA’s existing development 
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standards. In addition, Policy LU-2.10 encourages high-density development within the proposed 
nodes through various incentive programs including an increase in allowed coverage and 
exemptions from coverage limitations for affordable and moderate-income housing. This policy 
would conflict with TRPA’s land coverage restrictions as TRPA does not currently provide for any 
exemptions from coverage limitations. However, planned areas for new development under the 
proposed General Plan Update are currently substantially developed with land coverage in 
some several cases in excess of current TRPA standards. Further increases in the amount of 
existing land coverage in these areas are not anticipated.  

The proposed General Plan Update has been drafted to match the intent of the future TRPA 
Regional Plan Update; however, there are inconsistencies between the proposed General Plan 
Update and the 1987 Regional Plan. The City would not be able to implement certain provisions 
(see Section 4.15, Consistency with Plans and Relevant Regulations, of this DEIR) of the proposed 
General Plan Update that are inconsistent with the current 1987 TRPA Regional Plan until the 
Regional Plan Update is complete and the two documents are made consistent with each other 
(see mitigation measure MM 4.1.2 in Section 4.1, Land Use, that addresses this issue). 

Finally, the proposed General Plan Update (via Policy LU-1.13) would allow for the potential 
future annexation of additional land from the City’s Sphere of Influence into the city limits under 
certain circumstances. Such annexations, if subsequently developed, could allow for increases 
in land coverage within the Planning Area. It should be noted that the City does not currently 
have any specific plans to annex or develop land outside the city limits, and any future 
annexations and associated development would require further environmental review. 
Furthermore, such development would be subject to the various existing TRPA restrictions on land 
coverage including Chapters 20 and 37 of the TRPA Code of Ordinances, as described above. 

Proposed General Plan Update Provisions that Provide Mitigation 

The following list includes those provisions that contain specific, enforceable requirements 
and/or restrictions and corresponding performance standards that address the potential to 
exceed maximum allowable land coverage within the Planning Area. 

Policy LU-2.3: Commercial Floor Area Relocation. The City shall incorporate policies and 
programs into new community plans and amend existing community plans to 
allow the City to provide Commercial Floor Area matches to projects where 
commercial development is relocated from outside community plan areas to 
within community plan areas. Commercial Floor Area match ratios may vary 
to the extent that project(s) would remove development from designated 
areas and locate it in desirable areas. 

Policy LU-4.4: Development Priority. The City shall give priority to developments on vacant or 
underutilized sites that use existing infrastructure, coverage, and development 
rights. 

Policy NCR-2.9: Land Dedication in 100-Year Floodplains. The City shall require property 
owners and developers to dedicate land within 100‐year floodplains, 
conservation easements, and Stream Environment Zones (SEZ) to the City or 
other City‐designated entity when a development project is approved. 

Policy NCR-2.12: Incentives to Remove Property from Stream Environment Zones and 100-Year 
Floodplains. The City shall provide incentives to remove public and private 
development from Stream Environment Zones and 100‐year floodplains in 
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order to reduce drainage problems and damage to public and private 
property. 

Policy NCR-3.6: Stream Environment Zone (SEZ) Restoration and Enhancement. The City shall 
increase the area of naturally functioning SEZs by preserving existing SEZ and 
restoring/rehabilitating disturbed SEZ. 

Compliance with TRPA’s existing regulations on land coverage, including the various available 
methods with which to mitigate the anticipated increases in land coverage, as well as the 
proposed General Plan policies listed above, would reduce this impact to less than significant.  

Mitigation Measures 

None required. 

Soil Erosion, Siltation, and Deposition (Standards of Significance 7 and 8) 

Impact 4.8.4 Development under the proposed General Plan Update would be required to 
conform to several existing state, regional, and city regulations intended to 
minimize the potential for erosion and changes to the natural siltation and 
deposition processes of surface waters in the Tahoe Basin. This impact is less 
than significant. 

As described under Impacts 4.8.2 and 4.8.3 above, implementation of the proposed General 
Plan Update would result in significant new development and redevelopment within the 
Planning Area over the next 20 years. This development would consist of up to 1,162 new 
residential units and up to 386,000 square feet of CFA as well as some transit, recreation, and 
public uses and additional development that could result from the transfer of development 
rights and land coverage. Soil-disturbing construction activities associated with this development 
could result in substantial water and wind erosion if not properly mitigated. 

In addition, the proposed General Plan Update contains some policy provisions that could result 
in increased erosion and/or adverse changes in the natural deposition and siltation processes of 
Lake Tahoe. For example, proposed General Plan Update Policy ROS-1.6 would require the City 
to make significant modifications to the El Dorado Beach and Boat Ramp at El Dorado Beach. 
However, the policy would also require the City to protect the ramp and beach area from 
erosion and silt buildup. Policy TC-3.611 would require the City to work toward completing 
various sections of a continuous bicycle route along or near a portion of the shore of Lake 
Tahoe. The construction and operation of such a bicycle route could result in beach erosion 
and/or changes in the natural siltation and deposition process along the beach.  

All future development projects within the Planning Area would be assessed on a project-by-
project basis and would be required to conform to existing regulations at the state, regional, 
and local levels to minimize soil instability, erosion, and sedimentation. In particular, 
development would be required to comply with the National Pollutant Discharge Elimination 
System (NPDES) and the specific provisions of the City’s NPDES permit and associated 
Stormwater Management Plan as well as the City’s drainage requirements for building 
construction and grading, erosion, and sediment control standards contained in the City Code 
(see subsection 4.8.1, Regulatory Framework, above). Compliance with these existing regulations 
would include the implementation of best management practices (BMPs) prescribed by the 
California Stormwater Quality Association’s Stormwater Best Management Practice Handbooks. 
In addition, with the newly adopted NPDES Construction General Permit effective as of July 1, 
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2010, construction activities will be subject to more rigorous requirements for controlling erosion 
and sedimentation including specific quantitative standards and increased BMP requirements. 

Each development project in the Planning Area would further be required to comply with the 
TRPA Code of Ordinances, which contains several regulations intended to minimize excessive 
runoff and soil erosion. Chapters 20 and 37 of the Code of Ordinances prohibit excessive land 
coverage, thereby reducing runoff and subsequent erosion and water quality degradation. 
Chapter 64 of the Code of Ordinances provides grading standards to minimize erosion during 
construction activities. 

Proposed General Plan Update Provisions that Provide Mitigation 

The following list includes those provisions that contain specific, enforceable requirements 
and/or restrictions and corresponding performance standards that address the potential to 
exceed maximum allowable land coverage within the Planning Area. 

Policy NCR-2.1: Stormwater Runoff Retention. The City shall require new projects and, working 
with TRPA, encourage existing developed properties to retain runoff onsite 
wherever physically possible and economically efficient or, if not possible or 
efficient, to contribute to the construction and long-term maintenance of off-
site water quality measures. 

Policy NCR-2.3: Stormwater Quality Management Improvement. The City shall improve 
stormwater quality management by including, along with other proven 
options, the use of swales and natural treatment systems and integration of 
runoff into functional design elements and public art. The City shall also 
incorporate the latest technologies for water quality treatment facilities into 
restoration efforts. 

Policy NCR-2.14: Pollutant Load Reduction Prioritization. The City shall prioritize water quality 
improvement projects based primarily on their ability to reduce pollutant 
loads. Higher pollutant loading rate land uses include roadways, commercial, 
industrial, and multi‐family uses. 

The specific measures to be taken to minimize erosion and sedimentation in the Planning Area 
would be determined as part of subsequent project reviews and therefore cannot be identified 
at this time. However, the existing regulations described above, as well as the proposed policies 
listed above and implementation of mitigation measure MM 4.7.4 (see Section 4.7, Hydrology 
and Water Quality), would ensure that adequate and appropriate measures to minimize erosion 
are implemented for all future development. See Section 4.7 for further discussion of water 
quality, drainage, and sedimentation. This impact would be less than significant. 

Mitigation Measures 

None required. 
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