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Chapter One 
Introduction 
 
 
Many homeowners at Lake Tahoe have contacted Partners in Conservation, which 
consists of NTCD, NRCS, TRCD, TRPA, and UNCE, to receive a free BMP Site 
Evaluation and learn which BMPs need to be installed on their properties. Once the 
homeowner receives the completed BMP Site Evaluation in the mail, changes and 
improvements in the landscape often need to be made for the homeowner to meet the 
legal requirements of preventing polluted runoff from leaving their property.  These 
workshop notes are intended to help the professional contractor, architect, engineer and 
landscaper interpret the BMP Site Evaluation and describe in detail how BMPs need to 
be designed, installed and maintained in order to meet TRPA requirements. The authors 
wish to make the process as clear as possible for homeowners to be able to implement 
effective BMPs and qualify for their BMP Certificate of Completion from TRPA. The 
primary audience for these workshop notes is the professional contractor, architect, 
engineer and landscapers, but some homeowners may also use it as a do-it-yourself 
manual. 
 
 

Best Management Practices (BMPs) for Water 
Quality: the Basics   
 
Before going into the specific details about residential BMPs, the basic terms and 
rationale for Best Management Practices will be explained. 
 
Lake Tahoe is suffering from pollution that comes from human disturbances and 
urbanization in the surrounding watershed, also called the Tahoe Basin. This water 
pollution is called “non-point source pollution,” because it comes from many diffuse 
sources rather than a clearly identifiable point such as the waste discharge pipe of a 
factory or wastewater treatment plant. In fact, there are no waste pipes permitted to 
discharge into any water body in the Tahoe Basin. 
 
The world famous clarity of Lake Tahoe has declined considerably over the past 40 
years, and is continuing to decline at the alarming rate of over one foot per year.  
Scientists warn that the clarity will be reduced to that of an average lake within 20 to 30 
years unless we greatly decrease the pollution from our landscapes, roads, and 
construction activities. 
 
The pollutants that do the greatest harm to Lake Tahoe’s clarity are fine particles of 
sediment and nutrients.  According to the recently published Lake Tahoe Watershed 
Assessment, almost a full third of these pollutants result from surface water sources, 
including soil eroding from developed properties.  Once in the lake, the nutrients fuel 
algal growth and the fine sediments remain suspended in the water, reducing its clarity.  
 



2    

Best Management Practices are methods to help developed properties function more 
like natural, undisturbed forest and meadowland.  Water that is conveyed to a lake by an 
undisturbed watershed is usually quite pure, because the watershed’s soils and plants 
act as a natural water purification system. The BMP Site Evaluation provides methods to 
infiltrate water from rooftops and pavement (also called impervious coverage) into the 
soil instead of letting it leave the property as runoff, mimicking natural conditions. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In many undisturbed forests, more than 95 percent of rain and snowmelt soaks into the ground. 
Pavement, rooftops and other hard surfaces cause water to run off the surface rapidly, carrying 
soil particles and other contaminants into nearby streams and eventually into the lake. 
 
 
BMPs are so important that TRPA requires that they be implemented on all developed 
properties in the Tahoe Basin. Some properties in the Lake Tahoe area require 
immediate installation of BMPs because they have steeper terrain, more highly erosive 
soils and a higher ratio of development to undisturbed land. These areas are categorized 
as Priority One watersheds. Priority One watersheds tend to have accelerated erosion 
compared to other areas in the basin. Property owners in these areas were required to 
implement BMPs on their property by October 15, 2000, but many still need to complete 
implementation.  Required dates for full BMP implementation in Priority Two watersheds 
are October 15, 2006 and October 15, 2008 in Priority Three watersheds.  Please note 
that the implementation date for properties in Priority Three watersheds has been 
changed from October 15, 2011 to October 15, 2008.  Free BMP Site Evaluations will be 
offered until October 15, 2006.  After that date, BMP Site Evaluations will be performed 
for a fee. Please refer to the Watershed Priority map in the appendix to determine which 
watershed a property is located in.  
 
 
How to Use These Notes 
 
These notes should be used with a completed BMP Site Evaluation and the University of 
Nevada Cooperative Extension’s Home Landscaping Guide for Lake Tahoe and Vicinity. 

  
In a natural, undisturbed watershed, most 
rain and snowmelt are absorbed into the 
ground. 

Rooftops and pavement cause most rain 
and snowmelt to run off the surface. 

High quality water flows from undisturbed 
land. 

Storm drains and roadside ditches carry 
polluted water to Lake Tahoe. 

Groundwater 
recharge 

Natural cleaning of 
water through soil 

Erosion from
cleared, vacant lot 

Man-made contaminants 
collect on pavement 

No groundwater 
recharge Rapid flow of 

runoff 

Before Development Development After Development 
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The Home Landscaping Guide for Lake Tahoe and Vicinity is a broad reference guide 
about backyard conservation which can be used to look up specific topics not covered in 
these notes, such as Defensible Space (Chapter 5 in the Guide) or the TRPA’s 
recommended plant list (Chapter 7 of the Guide). 
 
 

Information Located in These Notes 
 
The second chapter describes Temporary BMPs, which must be installed and 
maintained on all construction sites and during large-scale BMP retrofit projects. The 
next two chapters describe  BMPs for Paved Driveways (Chapter 3) and Runoff and 
Infiltration (Chapter 4). The site evaluator will make recommendations for infiltrating the 
volume of runoff that would result from a rainstorm that produces an inch of rainfall in 
one hour (the 20-year/1 hour storm). The homeowner must implement BMPs to collect 
the runoff generated by all impervious surfaces and convey it to a naturally vegetated 
area or an infiltration system where the runoff can soak into the soil.  Even clean runoff 
leaving the property can overload roadside ditches and stream channels, causing 
erosion and sedimentation downstream. By infiltrating into the soil, the runoff becomes 
groundwater, and is slowed and filtered through the soil profile on its way to the lake. 
Knowledge of specific soil characteristics and careful calculations are needed to design 
infiltration systems properly. 
 
The fifth and sixth chapters describe BMPs for Slope Stabilization and Vegetation and 
Mulch. If the property has steep, unvegetated slopes or bare soil areas, these areas 
must be treated to prevent soil erosion and to encourage water that falls there to soak 
into the ground rather than running off. Slopes of varying steepness require different 
methods for stabilization.  
 
The final two chapters, Maintenance and Monitoring and Permitting, provide additional 
information regarding BMP installation procedures.  All BMPs generally require some 
type of maintenance to ensure that the BMPs installed continue to work effectively,  In 
addition, larger developed areas may require monitoring to ensure that BMPs are 
treating the stormwater runoff to meet the TRPA discharge standards. 
 
 

There are Agencies to Help You 
 
Representatives from five local agencies have formed a coalition called Partners in 
Conservation in order to help you implement BMPs on residential properties. These 
agencies are listed below: 
 
The Backyard Conservation Programs of: 
 
The Nevada Tahoe Conservation District (Nevada)  (775) 586-7223 
The Tahoe Resource Conservation District (California) (530) 573-2210 
The Natural Resources Conservation Service  (530) 573-2761 
Tahoe Regional Planning Agency’s Erosion Control Team (775) 588-4547, ext. 202 
The University of Nevada Cooperative Extension  (775) 832-4150 
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You can call the Nevada Tahoe Conservation District to request a free single-family 
residential BMP Site Evaluation for your property or that of a client in Nevada, and the 
Tahoe Resource Conservation District to request a free single-family residential BMP 
Site Evaluation for your property or that of a client in California.  Contact TRPA’s Erosion 
Control Team for BMP Site Evaluations for commercial, multi-family and public service 
properties. All five agencies have personnel who can assist you with questions about the 
process or steps that you should follow to work toward the end goal of receiving a TRPA 
Certificate of Completion.  
 
 

Process to Obtain a BMP Certificate of Completion 
 
To bring a property into compliance with the BMP Retrofit Program and to improve Lake 
Tahoe’s clarity, you can follow these simple steps.  
 
Step 1: BMP Site Evaluation  
 
Request a free BMP Site Evaluation by contacting the Nevada Tahoe Conservation 
District for single-family residence in Nevada, the Tahoe Resource Conservation District 
for single-family residence in California, and the TRPA Erosion Control Team for multi-
family, commercial or public service properties. 
 
Step 2: BMP Implementation  
 
The property owner will receive a copy of the completed BMP Site Evaluation in the mail.  
The property owner is then responsible to install the BMPs either by doing it themselves, 
by hiring a qualified contractor to do the work or by requesting additional assistance from 
one of the Conservation Districts.  
 
Step 3: Certificate of Completion 
 
When the BMPs are completed, the contractor or the property owner should contact 
TRPA’s Erosion Control Team for a final inspection. If the BMPs have been installed as 
prescribed, the property owner will receive a Certificate of Completion.  This signifies 
that the property is in compliance with the TRPA BMP Retrofit Ordinance. The Certificate 
will be valid as long as the BMPs are maintained and functional.   
 
The Tahoe Regional Planning Agency has been charged by Congress to establish 
regulations that will prevent the continued decline of Tahoe’s water quality. The 
requirements for the BMP Retrofit Program are codified into law in Chapter 25 of the 
TRPA Code of Ordinances. Implementation of BMPs as delineated by a BMP Site 
Evaluation is required of all Tahoe Basin homeowners to meet the TRPA BMP 
Ordinance. Within TRPA, the Erosion Control Team has been formed specifically to help 
homeowners meet their BMP requirements. You can call them or any of the other 
agencies listed above for assistance, and expect friendly and flexible responses.  
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Scheduling Your Improvements 
 
Determining a BMP implementation schedule allows flexibility for the homeowner and 
allows for phasing of BMP retrofits over several grading seasons. Some homeowners do 
not want to implement all BMPs at once due to time and budget limitations.  Use the 
following priority list to determine what BMPs should be implemented first if the project 
will be phased over several grading seasons. Be sure to notify TRPA in writing of your 
proposed BMP implementation schedule to have it approved. 
 
The TRPA Priority for Installation of Retrofitting Measures:  
 

• Pave legally established roads, driveways and parking areas; 
• Install drainage conveyances; 
• Stabilize walkways and cut and fill slopes; 
• Vegetate denuded areas; and 
• Infiltrate surface water runoff from land coverage. 
 
 

A Note to BMP Professionals 
 
The Partners in Conservation (PIC) Coalition has prepared these workshop notes 
specifically to help you take advantage of a new business opportunity in the Tahoe 
Basin. Since thousands of homeowners will be obtaining BMP Site Evaluations between 
now and the final deadline for Priority Three watersheds in 2008, we want to be sure 
they can get professional help to meet the requirements with a minimum of worry, red 
tape, or needless expense. Our coalition will be offering trainings each Spring to 
professionals who wish to become knowledgeable in the design, implementation and 
maintenance of effective BMPs. Professionals who satisfactorily complete these 
trainings will be listed each year on a list of BMP Resource Professionals, which will be 
handed out to property owners with their completed BMP Site Evaluation. It is to your 
advantage to become familiar with these notes and the Home Landscaping Guide for 
Lake Tahoe and Vicinity. These resources will help you build the skills necessary to help 
homeowners implement BMPs on their property in an attractive and easy-to-maintain 
way and receive their Certificate of Completion. 
 
 
How to Interpret a BMP Site Evaluation Form 
 
The purpose of this workshop is to teach you how to use a site evaluation report to 
install effective and attractive BMPs on a property in order to meet TRPA requirements. 
This section will familiarize you with the site evaluation report. Please refer to the sample 
BMP site evaluation examples (1 & 2) on the following pages. 
 
BMP site evaluations are drawn up by agency site evaluators. The evaluation has a 
diagram, indicating what BMPs are recommended and approximately where they should 
be located. Each BMP is assigned a letter of the alphabet or a number and is described 
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in detail in the table below the diagram.  The chapters of this book describe how each 
type of BMP should be designed and installed. 
 

Soil Type 
 
On the BMP site evaluation form, you will find a soil survey map unit, the permeability of 
the soil (slow, moderate or rapid), presence of drainage problems, and approximate 
average slope of the lot. Since one goal of BMPs is to infiltrate stormwater runoff into the 
soil, these factors must be used to correctly design and size the infiltration systems (see 
Runoff & Infiltration Chapter). 
 
 
What Are Priority Watersheds? 
 
TRPA has created three watershed priorities based on relative threat to Lake Tahoe and 
the required implementation dates are as follows: 
 

• Priority 1 - October 15th, 2000 (PAST DUE) 
• Priority 2 - October 15th, 2006 
• Priority 3 - October 15th, 2008 
 

The priority watershed number is entered at the top of the site evaluation report. See 
example below. 
 

 
 
You can also identify which priority watershed a property is in by consulting the 
Watershed Priority Map (see Appendix), by visiting TRPA’s website at www.trpa.org, or 
by contacting a PIC agency. 
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A sketch of a typical property in Lake Tahoe before implementing BMPs.  
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An example BMP site evaluation form for the property on the previous page 
(slow soil permeability).  
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An example BMP site evaluation form for the property on page 7 
(rapid soil permeability). 
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A typical property in Lake Tahoe after implementing BMPs. 
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Chapter 2 
Temporary BMPs for Construction Sites 
 
 
 

Introduction 
 
When sediment-laden runoff flows from construction sites and into Lake Tahoe, the 
nutrients attached to the sediment spur algal growth, which reduces Lake Tahoe’s 
clarity.  Construction sites are especially susceptible to erosion due to the nature of the 
activity, which disturbs large areas of soil and vegetation. Therefore, construction sites 
are required to have temporary Best Management Practices installed BEFORE any 
disturbance occurs.  
 
 
What are temporary BMPs? 
 
According to the Tahoe Regional Planning Agency’s Handbook of Best Management 
Practices, temporary BMPs are practices and structures used to prevent or minimize 
erosion and sedimentation before and during construction and until permanent BMPs 
have been installed. Temporary BMPs are installed before the onset of construction and 
must remain in place until all construction activity is completed and/or until permanent 
BMPs are installed. Temporary BMPs must be sized to control runoff for the 20 year/1 
hour storm, which is approximately one inch of water in an hour. If properly installed, 
temporary BMPs can prevent the discharge of degraded runoff water from construction 
sites. 
 
 
What is the difference between erosion and sediment control? 
 
Erosion Control includes practices that keep soil particles in place by protecting them 
from being eroded by water or wind. In this approach, soil is valued as a natural 
resource that needs protection.  
 
Sediment Control includes practices that try to capture soil particles after they have 
been entrained in the wind or water. These BMPs usually try to filter or trap sediment out 
of the water or wind. Sediment control does not treat soil as a natural resource to 
protect, but as a waste product. 
 
 
Which is the easier and cheaper approach: Erosion or 
Sediment Control? 
 
Erosion control is generally less expensive. Once soil is suspended in water, it is costly 
and difficult to remove. Also, if you violate surface water discharge standards, you are 
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liable to pay a fine according to federal, state and local laws.  Ultimately, erosion control 
practices should be “backed-up” by sediment control practices, increasing the protection 
of the construction site. 
 
 

When do I need to install temporary BMPs? 
 
Installation of temporary BMPs is required on all sites where the vegetation and soil will 
be disturbed. Temporary BMPs are site-specific, must be constantly maintained, and are 
usually good for only one year or one winter season. Some of the BMPs named here are 
intended for construction that involves more disturbance than most residential BMP 
implementations will create. However, ANY time soil is disturbed, temporary BMPs are 
required to prevent sediment from leaving the site. 
 
 
What are the maintenance needs of temporary BMPs? 
 
Temporary BMPs require much more maintenance than permanent BMPs.  Due to their 
temporary nature, these practices usually require daily checking, especially during 
clearing and grading activities. They should also be checked immediately before an 
impending storm and after the storm has passed. Sediment that accumulates behind 
temporary BMPs must be removed from the site and disposed of at a TRPA-approved 
site upon removal of the BMPs unless TRPA approves allowing the material to be 
stabilized onsite.  
 
 
When should I start thinking about BMPs for my construction 
project? 
 
You should start thinking about BMPs during the planning phase of your project. With 
proper planning, disturbance to a construction site can be minimized and managed. By 
staging your construction process carefully, you can reduce how much area you disturb. 
Additionally, by phasing stages of your project, you can disturb less area at one time, 
minimizing the threat of serious sediment loss.   
 
 
What temporary BMPs need to be in place BEFORE I start 
construction? 
 
Temporary Construction Site BMPs — Before you start construction on a project, the 
following BMPs need to be properly installed and must remain in place until all 
construction activity is completed and/or until permanent BMPs are installed: 
 
1. Boundary Fencing is temporary fencing used on the construction site to mark the 
limits of clearing and grading and to define areas which must be protected.  Boundary 
fencing is used in order to minimize disturbed areas, to protect trees and vegetation and 
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to prevent any encroachment in stream environment zones, on steep slopes or in other 
highly sensitive areas. 
 
2. Traffic Control is the control of onsite traffic during construction activities, especially 
during the clearing, grading and excavating phases of site development.  Areas where 
construction traffic can travel must be well marked with flagging, markers and/or 
temporary fencing before construction activity begins. This can be combined with 
boundary fencing. The following guidelines need to be considered: 
 

• Locate construction roads where future roads, driveways, and parking lots will 
be.  

• Store materials and park equipment where permanent parking areas will be.  
• Avoid sensitive areas such as steep slopes and stream areas. 
• Avoid areas planned as future open space to prevent compaction of soils. Keep 

traffic away from wet soils.   
• Clean wheels of construction vehicles before they leave the construction site.  
• Create a temporary stabilized construction entrance and roadway. 
• Use the minimum number of temporary routes to access the construction site. 
• Sweep and/or scrape any dirt and mud off public streets at the end of the 

workday, and store sediment onsite with a temporary sediment barrier. 
• Do not allow traffic to travel over exposed soils when they are muddy.  

 
3. Stabilized Construction Entrance consists of a pad of crushed stone or gravel 
located at any point where construction traffic enters or leaves the site.  This pad 
reduces the tracking of sediment off of the disturbed site.  When necessary, washing of 
vehicle wheels to remove sediment before leaving the site will be conducted on this type 
of stabilized crushed stone pad, with an approved sediment barrier in place to trap water 
and sediment.  The entrance pad should consist of 1 to 3 inch diameter, clean, crushed 
stone or gravel, at least 8 inches deep.  The entrance must be maintained, which may 
require periodic addition of crushed stone or gravel to the surface. If the construction site 
already has a paved or stabilized entrance that will be used as the only point of ingress 
and egress, or if trucks and other heavy equipment will not be used onsite, a stabilized 
construction entrance is not necessary. 
 
4. Dust Control is the control of wind blown soil or other materials from construction 
sites or soils.  Dust control practices are required for all grading activity.  There are a 
variety of methods to control dust, including: 
 

• Sprinkle the exposed soil surface with water as needed to keep the surface 
moistened to a depth of 2 to 3 inches. 

• Mulch the area with gravel. 
• Establish a vegetative cover on bare soil surfaces using native and or adapted 

species. 
 
Vegetation is the most effective practice to stabilize disturbed, bare soils not exposed to 
construction traffic.  Gravel mulches are very effective when used where the permanent 
driveway and parking areas are planned.  Sprinkling is the least effective of the practices 
and has to be repeated several times a day. Sprinkling also increases the probability that 
soil particles will be entrained in water, increasing the need for effective temporary 
sediment barriers to prevent any sediment-laden water from leaving the site. 
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5. Protection of Trees and Other Vegetation involves installing temporary fencing or 
other barriers along the dripline of tree and other vegetation’s branches to prevent 
disturbance to the vegetation itself as well as the root system. Protective fencing for soil 
and vegetation must be constructed with metal posts, industry standard mesh fencing, 
and must be at least four feet in height, unless an alternative protection method is 
approved by TRPA. Boards, wire, rope or other materials shall not be nailed to trees and 
fill materials shall not be placed next to the trunk of a tree that is designated to be saved. 
Trees and other vegetation outside of the grading limits will be protected by the 
boundary fencing and do not need individual protection. 
 
 
What temporary BMPs do I need to use to prevent sediment 
from leaving the construction site? 
 
Temporary Sediment Barriers are structures constructed to slow runoff and trap small 
amounts of sediment temporarily. Temporary sediment barriers must be installed around 
the downhill perimeter of disturbed soil areas. Historically, straw bales have been used 
as temporary sediment barriers. However, due to their limited ability to effectively trap 
sediment and the danger of noxious weeds being introduced by their use, they are no 
longer recommended for use in the Tahoe Basin. Instead, use one or more of the 
temporary BMPs listed below: 
 
1. Fiber roll barriers (also called sediment logs) usually consist of milled wood or other 
natural fibers sewn into a circular weave fabric.  Fiber rolls are a good perimeter 
protection BMP, as long as they are installed properly.  Fiber rolls should be installed 
perpendicularly to the exposed slope, keyed into a concave trench at least three inches 
deep, and staked securely on both sides of the roll every twelve inches (see diagram 
below). When two rolls are installed abutting each other, the ends should create a tight 
joint to prevent sediment from escaping. 
 
2. Filter Fence consists of a permeable filter fabric that is keyed into the ground at least 
6 inches deep, backfilled with dirt or gravel, and staked along the contour line below the 
disturbed slope (see diagram below). The fabric pools the runoff, causing the sediment 
to be dropped behind the fence while the water slowly filters through the fabric. This 
BMP is widely used, but unfortunately is often installed improperly and ineffectively (see 
the Temporary BMP Hall of Shame in the appendix for examples.) This BMP should 
never be installed across stream channels or areas of concentrated flow. The ends of 
the fence should be installed with a turn uphill to create a “J” shape that will pond water. 
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3. Drop Inlet Barriers prevent sediment and debris from entering the nearby storm 
water conveyance system by slowing runoff and trapping sediment.  Drop inlet barriers 
are temporary devices including gravelbags and drop inlet filters. These devices are 
intended for use on a construction area with a curb and drop inlet system only.   
 
Gravelbags are bags made of a permeable fabric and filled with clean (washed) 1 to 3 
inch diameter gravel.  Historically, sandbags have also been used, but because the 
fabric bags eventually rip and sand can leak out and become a source of sediment, they 
are no longer recommended. The gravelbags are stacked tightly in a U-shape abutting 
the curb and intersecting the flow.  When installed properly, the bottom of the U-shape is 
where the runoff will pool.  When the construction runoff is trapped in the U-shape, it 
slows, ponds, and settles out sediment. Gravelbags are also stacked tightly around drop 
inlets to prevent sediment from entering the drop inlet.  Accumulated sediment trapped 
behind the bags needs to be removed often and disposed of properly.  Gravelbags also 
need to be inspected often to ensure that they are trapping the runoff. 
 

      
An example of tree protection, fiber roll barriers and a gravelbags on a construction site in the 
Bay Area. 
 
Drop Inlet Filters are various proprietary BMPs designed to capture sediment as it 
enters a drop inlet and filter it out of the runoff.  They are usually designed to fit inside 
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the drop inlet itself, attaching in different ways to the inlet and the grate.  Drop inlet filters 
are used as a secondary line of protection only, and do not preclude the need for other 
required temporary BMPs on the construction site.  Examples of brands of drop inlet 
filters include: Fossil Filter, HydroKleen, DrainPac, Ultra-Urban Filter,  and S.I.F.T Filter.  
Please be aware that PIC does not endorse any stormwater products. 
 
 
What temporary BMPs do I need to utilize to prevent erosion 
from bare, exposed soils? 
 
All bare soil areas that are exposed for any amount of time must be stabilized by one or 
more of the following BMPs: 
 

• Pine Needle Mulch  
• Erosion Control Blankets or Geotextiles 
• Chemical Mulches and Tackifiers 
• Hydromulch and hydroseed  

 
Each of the different stabilization methods have various technical specifications that 
need to be followed to ensure success.  For example, pine needle mulch is not effective 
on slopes of more than 3:1, or 33%, without vegetating the slope as well or adding 
biomechanical stabilization methods.  Also, erosion control blankets and geotextiles 
need to be installed correctly, which involves stapling them securely to the slope and 
overlapping the materials correctly to prevent runoff from undermining the material.   
 
If you are unfamiliar with the application of chemical mulches, tackifiers, hydromulch and 
hydroseed, we recommend that you work with an erosion control specialist until you are 
familiar with the technical aspects of these practices. For more information on slope 
stabilization, please refer to Chapter 5: Slope Stabilization. Temporary sediment barriers 
should be installed below the area that is being stabilized by one of these practices. 
 
 
How do I protect spoil piles on my construction site? 
 
Spoil piles that remain onsite one day or longer need to be surrounded by properly 
installed temporary sediment barriers (fiber rolls or filter fence) and must be completely 
covered by an impermeable fabric.  The impermeable fabric must also be placed on 
spoil piles whenever a storm is impending.  This practice will allow rain to flow off of the 
fabric instead of allowing it to quickly erode the spoil pile.  Spoils must be removed from 
the construction site and disposed of at a TRPA-approved site or may be stabilized 
onsite if previously approved by TRPA. 
 
 
How do I install temporary BMPs?  
 
Installing temporary BMPs correctly and maintaining them are the two keys to successful 
erosion and sediment control.  We will revisit and demonstration how to correctly install 
various temporary BMPs at the outdoor segment, which will be held on another date.  To 



         17

see how NOT to install temporary BMPs,  please see the Temporary BMP Hall of Shame 
in the appendix.  
 
 
Conclusion 
 
Construction activity has a high potential to pollute our surface waters and ultimately 
Lake Tahoe with sediment and other construction debris.  With some forethought and 
diligence, this type of pollution can be prevented.  When in doubt, contact a BMP 
professional at the Tahoe Regional Planning Agency’s Erosion Control Team at 775-
588-4547, who will be happy to come out to your site and discuss appropriate BMPs for 
your project with you.  Remember, you are required to prevent sediment-laden water 
and wind from leaving your construction site and are liable for fines according to federal, 
state and local laws should any runoff leaving your construction site be in violation of 
TRPA’s or Lahontan Regional Water Quality Control Board’s concentration limits. An 
ounce of prevention is worth a pound of cure.  
 
 
Disclaimer 
 
This section does not attempt to discuss all temporary BMPs that may be required or 
appropriate for construction sites, but rather intends to provide a foundation of basic 
BMPs that are appropriate in a wide array of situations.  For a full collection of BMPs 
appropriate in the Tahoe Basin, please refer to the Water Quality Management Plan for 
the Lake Tahoe Region; Volume II: Handbook of Best Management Practices, available 
from the Tahoe Regional Planning Agency. Any brand name products mentioned in this 
chapter are for informational purposes only, as neither PIC nor TRPA endorse any 
stormwater product. 
 
 
Reference documents:  
 
Erosion and Sediment Control Field Manual, California Regional Water Quality Control 
Board, San Francisco Bay Region, 1999.  
  
*Water Quality Management Plan for the Lake Tahoe Region; Volume II: Handbook of 
Best Management Practices, Tahoe Regional Planning Agency, 1988. 
 
*Most of the information directly relating to specific temporary BMPs was excerpted 
wholly or in part from this document. 
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Chapter 3 
Paved Driveways 
 
 
 
 
Introduction 
 
A paved driveway is one of the most effective Best Management Practices (BMPs) a 
homeowner can implement.  Bare soil areas serving as driveways are so compacted that 
water cannot readily flow into the ground.  Instead, stormwater will flow off of the 
compacted soil area and carry sediment away with it.  Also, vehicle tires, snow removal 
and other disturbances carry sediment from unpaved driveways into the street storm 
drain system and eventually into Lake Tahoe. 
 
Soil erosion and stormwater runoff can be controlled with a properly designed paved 
driveway.  Driveways and infiltration systems should be designed to preserve natural 
vegetation and to blend with the natural landscape.  
 
 
Rules & Regulations 
 
The Tahoe Regional Planning Agency’s (TRPA’s) Code of Ordinances Chapter 25.5.E 
states, “All roads, driveways and parking areas proposed for year-round use shall be 
paved.”  To put it more clearly, any surface designed for vehicular use must be paved 
and only that paved area can be used for vehicles.  No vehicular disturbance is allowed 
on unpaved areas.  The use of parking bollards (i.e. boulders, logs, shrubbery, etc.) is 
widely encouraged to restrict vehicles to pavement.   
 
TRPA’s Handbook of Best Management Practices Volume II states, “No private property 
surface runoff is allowed to flow across public rights-of-way and into the street storm 
drain system.”  To put it more precisely, all property owners are required to infiltrate the 
volume of a 20 year/1 hour storm, about one inch of rainfall in an hour, on their property, 
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before it runs off to public rights-of-way.  This can be accomplished in many different 
ways which will be discussed in detail later in this chapter.  
 
According to Chapter 24.2.C(5) of TRPA’s Code of Ordinances, “Slopes of driveways 
shall not exceed the standards of the county or city in whose jurisdiction the driveway is 
located.  Driveways shall not exceed ten percent slope, unless TRPA finds that 
construction of a driveway with a ten percent or less slope would require excessive 
excavation and that the runoff from a steeper driveway shall be infiltrated as required in 
Chapter 25.  In no case shall the driveway exceed fifteen percent slope.” 
 
According to Chapter 24.2.E(1) of TRPA’s Code of Ordinances, “Driveways serving 
single family homes shall have a minimum width of ten feet.  Where the single family 
home includes a garage, the driveway shall be at least as wide as the garage door 
opening for a distance of fifteen feet from the garage door.”  
 
For other residential uses, Chapter 24.2.E(2) of TRPA’s Code of Ordinances states, 
“Two-way driveways serving residential uses other than single family homes shall have a 
minimum width of 20 feet and a maximum width of 24 feet.  One-way driveways serving 
other residential uses shall have a minimum width of ten feet and a maximum width of 
twelve feet.” 
 
 
Permitting Process (Required for Newly-Paved Driveways) 
 
Generally, prior to paving a driveway two different permits are required, a Paving Permit 
from TRPA and an Encroachment Permit from the county or city in whose jurisdiction the 
driveway is located.  The application fee for a driveway Paving Permit from the TRPA 
Erosion Control Team is waived provided the homeowner elects to install all required 
BMPs at the time of paving.  Please contact the county or city that the subject property is 
located within for additional permitting requirements.  
 
As part of the TRPA paving permit process a BMP Site Evaluation is required, which is 
to be performed by a staff member from either TRPA, NRCS or one of the Conservation 
Districts.  Legally existing compacted area (See Chapter 8: Permitting), which has been 
serving as the driveway, is considered “soft coverage” by TRPA and so may be paved 
without adding any additional coverage to the property, since the compacted area is 
already considered coverage.  For a driveway to be considered legally existing soft 
coverage the driveway must have been established pursuant to Chapter 2 of TRPA’s 
Code of Ordinances.  Chapter 2 states, “Soft coverage must have been used for parking 
of cars or heavy and repeated pedestrian traffic prior to February 10, 1972.”  Please 
remember that only the dimensions of the legally existing soft coverage can be paved.  
Contact TRPA for clarity on the determination of soft coverage. 
 
If a property already has the maximum allowable coverage designated for that site, and 
legally established soft coverage does not exist, findings must be made by TRPA to 
transfer coverage for use as a driveway.  Please contact TRPA’s Project Review 
Division and the county or city that the subject property is located in to further investigate 
establishing a legal driveway.   
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For existing paved driveways that only need to be retrofitted with BMPs, no permit is 
required, only a BMP Site Evaluation. 
 
 

Conveyance and Infiltration 
 
In order to meet the requirements of Chapter 25 of TRPA’s Code of Ordinances, 
conveyance structures and infiltration systems are often needed on driveways to capture 
stormwater runoff and infiltrate it into the ground.  However, in some cases the existing 
natural landscape and vegetation will be sufficient to infiltrate the required volume of 
runoff onsite with no erosive effects on the landscape.  The site evaluator will determine 
if the existing natural landscape and vegetation are adequate to infiltrate the required 
volume of runoff onsite and it will be clearly written on the evaluation form. 
 
 

Conveyance 
 
Conveyance structures (i.e. slotted drains, swales) are linear improvements made on a 
driveway, installed roughly perpendicular to the flow path, which intercept and divert 
runoff to an infiltration system or vegetation.  These structures should be placed at or as 
near as possible to the property line to maximize the amount of runoff that is intercepted 
and treated.  Conveyance structures should not be placed in public rights-of-way nor 
direct water to public rights-of-way.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Slope pavement to direct runoff to infiltration systems.
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The following are brief definitions of commonly prescribed conveyance 
structures: 
 
 

1. Slotted Drain:  A grated 
conveyance structure, seated flush 
with the surface of the driveway, that 
transports water underground to an 
infiltration system or vegetation.  
This is the most effective 
conveyance structure, but is often 
the most costly.  Slotted drains do 
not interfere with snow removal from 
the surface of the driveway.  There 
are several different types of slotted 
drains that can be installed.  For 
ease of maintenance, choose a 
brand with  removable grates that 
can be taken off to clean out 
accumulated debris as needed. See 
the diagram and picture below of 
correctly installed slotted drains. 
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View of a slotted drain installed on a driveway. 

 
 
2. Swale:  A linear depression in the 
pavement that transports water to an 
infiltration system or vegetation.  In 
order to properly install a swale, the 
driveway must be cut and some 
excavation must 
be done.  On slopes greater than 5%,  
swales are not effective conveyance 
structures and should not be installed.  
Swales should be installed at an angle, 
and not just perpendicular to the flow 
path.  Swales can also interfere with 
snow removal from the surface of the 
driveway.  See the diagram and picture 
below of correctly installed swales.  
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View of a swale installed on a driveway.  

 
 
 
 
 
A Note on Berms as Conveyance Structures on Driveways 
 
In the past, berms were recommended as properly functioning conveyance structures on 
driveways. However, due to field observations and homeowner testimony, berms are no 
longer recommended as conveyance structures.  Slotted drains and swales have been 
observed to function effectively at conveying surface runoff for the long term.  Berms that 
are installed on driveways are usually nothing more than a cold-patch. Due to Lake 
Tahoe’s harsh winter climate, with continual freeze-thaw conditions and frequent snow 
removal operations, berms have been proven to lose functionality over time; mostly due 
to cracking, disintegration, or damage from snow removal equipment.   
 
 

Infiltration 
 
Infiltration is the entry or absorption of water (from precipitation, irrigation, or runoff) into 
the soil.  An infiltration system provides an area for water storage when the rate of 



24    

rainfall exceeds the rate of natural infiltration.  The site’s soil type and the volume of 
water generated from the site’s impervious surfaces determine the size of the infiltration 
system required if vegetation and site characteristics don’t allow for adequate natural 
infiltration.  See the Runoff and Infiltration Chapter of this field guide for more information 
on infiltration and types of infiltration systems.   
 
Please be aware that an infiltration system is required at the downslope end of the 
conveyance structure where adequate vegetation is not present to infiltrate the required 
volume of runoff.  The site evaluator will determine what type of infiltration system will be 
required to infiltrate the flow captured by the conveyance structure.  Generally, several 
options are available for infiltration structures depending on the cost constraints of the 
homeowner.  The size of the infiltration system required to infiltrate the volume of runoff 
from the impervious surface of the driveway will also be calculated by the site evaluator.  
Look for them to be clearly written on the BMP Site Evaluation. 
 
There are some important things to keep in mind when installing an infiltration system.  
First, the infiltration system should be placed in the flattest area that is available.  This 
will maximize the storage capacity and effectiveness of the infiltration system.  Secondly, 
the infiltration system should be placed slightly downhill of where the flow exits the 
conveyance structure.  Water does not flow uphill, so if the infiltration system is placed 
uphill of the exiting point of the conveyance structure the storage capacity of the 
infiltration system will not be maximized.   
 
 

Options for Paving an Unpaved Driveway 
 
A paving contractor has a lot of control over where the flow is concentrated when a 
driveway is paved, especially when the property is relatively flat.  It is during the paving 
planning process that the flow path of the runoff is determined.  By grading the surface 
prior to paving it, the flow can be directed toward vegetation, off one or both sides of the 
driveway, or out toward the public right-of-way. Remember that the volume of a 20 
year/1 hour storm must be infiltrated onsite. 
 

 
View of a driveway with paving stones and a slotted drain.  
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Keep the following in mind before paving a dirt driveway: 
 

• If adequate vegetation and topographical features exist onsite to infiltrate the 
required volume of runoff, the driveway should be graded so that flow is directed 
to that area if possible.   

• When natural vegetated areas will be utilized to infiltrate driveway runoff, the 
driveway should be graded such that flow is dispersed as much as possible, 
thereby minimizing the concentrated energy of the flow and maximizing the 
contact area between the vegetation and runoff.  

• Infiltration systems are not recommended where an adequate amount of 
vegetation exists to infiltrate the required volume of runoff.  The exception to this 
is where there are very large volumes of runoff and the infiltration system is 
designed to supplement the existing vegetation to infiltrate the large volume of 
runoff.  Please contact TRPA or one of the Conservation Districts to make the 
determination if an infiltration system will be required to infiltrate the volume of 
runoff generated from the driveway.   

• If the driveway must be graded such that flow will enter the public right-of-way, a 
conveyance structure must be installed as close to the property line as  possible 
to intercept the flow and divert it to an appropriately sized infiltration system for 
infiltration onsite.   

• In some cases more than one conveyance structure and infiltration system may 
be necessary to intercept and infiltrate the runoff flowing from the driveway, 
particularly when the driveway is very large.    

 
 

Paving Stones vs. Asphalt or Cement 
 
The use of paving stones is certainly encouraged to facilitate the infiltration of driveway 
runoff.  In addition to being aesthetically pleasing, paving stones allow a percentage of 
runoff to infiltrate into the ground depending on how widely spaced the paving stones are 
laid, the steepness of the driveway, and the amount of soil compaction that has 
occurred.  Unfortunately, paving stones do not allow for 100 percent infiltration.  Thus, in 
most cases a conveyance structure and an infiltration system will still be required on a 
paving stone driveway.  Paving stones are considered hard coverage equivalent to 
asphalt. 
 
An important thing to keep in mind when paving stones are used to pave a driveway is 
snow removal.  While it is possible to remove snow from a paving stone driveway, care 
must be taken so the driveway is not damaged.  Additionally, paving stones are often not 
allowed in the public right-of-way, so be sure to check with the appropriate agency 
before installation. 
 
 

Unusual Circumstances - “The Problem Driveways” 
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Sometimes, particularly when retrofitting existing paved driveways, obstacles can get in 
the way that make it hard to install conveyance structures and infiltration systems.  
These obstacles might include: 
 

1. Retaining walls 
 
2. Steep slopes 

 
3. Boulders 

  
4. Vegetation 

 
5. Underground utilities 

 
6. Limited available area 

 
 
Here are some options you may have when faced with these difficult driveway 
situations: 
 
 

1. Break up the flow.  Install more than one conveyance structure, and utilize 
surrounding infiltration areas that exist.  

 
2. Reduce the coverage of the driveway.  If some asphalt can be removed, the 

volume of runoff is reduced, which in turn requires a smaller infiltration 
system.  Also, with pavement removal, effective infiltration areas can be 
created. 

 
3. Re-slope the driveway.  In some cases the driveway may be re-sloped so that 

the driveway flow is diverted to vegetated areas or areas where infiltration 
systems can effectively be installed.   

 
4. Work with an adjacent landowner or contact the county and ask for rights to 

place an infiltration system in the encroachment area.  On occasion, adjacent 
landowners may have areas where the flow from the driveway in question 
can be diverted to for infiltration.  Obviously, this takes a friendly neighbor 
and some coordination.   

 
5. Install a strip-driveway with an infiltration system between the tire path. 

 
6. Opportunities may arise in the future that would allow a homeowner to pay an 

offsite water quality mitigation fee to be used for water quality projects in the 
Tahoe basin if situations where the infiltration of stormwater onsite is not 
possible.  

 
Two options that require the design of a qualified licensed engineer include: 
 

1. Installation of a subpavement infiltration system.  If there is no room to 
infiltrate the driveway runoff, the only option may be to install the infiltration 
system under the driveway pavement and divert the flow to it for storage.   
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2. Cut or move the retaining wall.  If retaining walls are present on both sides of 

the driveway, you may have to excavate out an area for the required 
infiltration system and stabilize the slope behind it.  You would be moving the 
retaining wall back and excavating part of the slope to make room for the 
infiltration system.  If the wall is made of wood, you may be able to cut the 
wall so that the conveyance structure can divert the flow through it to the 
infiltration system without jeopardizing the integrity of the wall.    

 
 

Economies of Scale 
 
What types of incentives could there be for homeowners if you, the paving contractor, 
could pave dirt driveways or retrofit existing paved driveways for whole streets or blocks 
at a time?    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Chapter 4 
Runoff and Infiltration 
 
 
 
 

Basic Working Definitions 
 

Infiltration:  Entry or absorption of water from precipitation, irrigation or 
runoff into soil. 

 
Runoff: The portion of rain or irrigation water failing to infiltrate soil.  
 
Impervious: Resistant to penetration by water or plant roots. Impervious 

surfaces create runoff. 
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Soil Permeability: Ease with which water transmits through soil that is often   
expressed as a rate;  i.e. inches per hour. 

 
Drainage:  Relates to the water table and the ability of water to be 

transported through soil. 
 
 

Why are infiltration systems needed? 
 
Increased urban and residential development has had harmful effects on Lake Tahoe’s 
water quality. A direct result of increased development is an increase in impervious 
areas. Impervious areas do not allow water to soak into the ground, but rather cause it to 
run over the ground, collecting and carrying harmful pollutants to Lake Tahoe. In order to 
prevent this contaminated runoff from entering Lake Tahoe, infiltration systems often 
must be installed. Infiltration systems help large volumes of concentrated runoff to soak 
into the ground where soils and vegetation can naturally filter out pollutants. 
 
 

Impervious Areas Generate Runoff 
 
Impervious surfaces prevent water absorption, and cause water to concentrate as 
stormwater runoff.  
 

Types of Impervious Surfaces 
 
Roofs - Roofs are impervious surfaces that convey water to eaves or gutter. Water 
falling from eaves or gutters without downspouts causes erosion and runoff. 
 
Driveways - Driveways are impervious surfaces that often contribute large volumes of 
flow to public right-of-ways. Consult the Paved Driveways Chapter for a more elaborate 
discussion of driveways. 
 
Compacted Soils - Soils that have been walked, driven or parked on regularly are 
usually compacted enough to prevent water from entering the soil. 
 
Patios, decks and raised stairways - Structures that do not have spaces between 
wood planks create impervious surfaces that water runs off of. If there are spaces 
between planks, water falling through them to the soil below may cause erosion. 
 
Dog Runs - Paved or not, dog runs become compacted due to concentrated animal 
traffic.  
 
 

What are Infiltration Systems? 
 
Infiltration systems are structures installed to infiltrate concentrated volumes of runoff 
from a property’s impervious surfaces.  Infiltration systems are often located under roof 
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driplines, under gutter downspouts, at the end of conveyance structures on driveways or 
adjacent to other impervious surfaces, such as parking areas.  All infiltration systems 
must be sized appropriately according to soil type, soil permeability, and volume of 
surface runoff.  Whenever possible, naturally vegetated areas should be protected and 
used for infiltration.  The natural plant-soil complex can treat runoff better than any 
artificial infiltration system.  Infiltration systems should not be installed upslope of 
building foundations to prevent water damage (see Conveyance subtitle in this chapter.)   
 
By infiltrating stormwater into the soil via BMPs, we mimic natural conditions of an 
undisturbed watershed.  As the stormwater travels through the soil, sediment is filtered 
out and some nutrients may bind to the soil.  This process helps to purify the water 
before it reaches Lake Tahoe. However, polluted water containing high levels of 
nutrients or toxic substances like gasoline and oil can contaminate the soil and the 
water, therefore, stormwater runoff containing these toxic substances must be pretreated 
prior to infiltrating it into the soil.  Stormwater collected on residential areas generally 
doesn’t not require pretreatment devices and can usually be safely infiltrated into the 
soil. If you are concerned that a property may have contaminated stormwater, contact 
the Conservation Districts, TRPA, or NRCS for more information. 
 
 

Maintenance of Infiltration Systems 
 
Infiltration systems require maintenance and routine checking to remain effective.  
Accumulated debris on gravel mulch must be removed periodically.  The gravel, rock or 
prefabricated structures that fill the infiltration system must be periodically removed and 
cleaned to keep available storage space open.  How often an infiltration system must be 
cleaned is dependent upon site-specific conditions, the frequency and intensity of storms 
and how well the system was installed.  Thus, there is no magic number stating how 
often a system must be maintained, but continual visual checking is crucial to ensure the 
system’s effectiveness.  A cleanout port can be used as a means to access storage 
facilities for easy maintenance. (See Maintenance Chapter)  
 
 
Common infiltration systems are:  
 

• Natural flat vegetated areas 
• Infiltration trenches 
• Drywells (prefabricated or rock) 
• Gravel armoring layers 
• Holding/retaining ponds 
• Planter boxes 

 
 

These Types of Infiltration Systems are Described 
Briefly Below 
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Natural infiltration over large flat vegetated areas is an alternative that has advantages 
for cost, aesthetics, and simplicity.  If runoff flows to a well-vegetated area with little 
runoff potential, it will infiltrate naturally. The amount of vegetated surface area needed 
to infiltrate stormwater varies depending on the amount of runoff and the soil type. 
Conveyance structures are often necessary to redirect water onto flat, well-vegetated 
areas.  Borders may be necessary to prevent water from running off of vegetated areas 
(i.e. rock, wood borders or vegetated swales). 
 
Infiltration Trenches are shallow rock, gravel, or prefabricated structure filled trenches 
located adjacent to impervious surfaces. Their purpose is to infiltrate runoff from 
impervious surfaces and to prevent erosion.  Infiltration trenches are applicable on many 
sites, but are not appropriate on slopes.  When on a slope, infiltration trenches serve as 
conveyance structures and their infiltration storage capacity is limited.   
 
Drywells are rock, gravel or prefabricated structure filled pits.  Their purpose is to 
infiltrate runoff from impervious surfaces with no direct discharge to surface waters. 
Drywells are applicable to sites requiring additional storage capacity for runoff from 
impervious surfaces, such as at the end of a conveyance structure on a driveway, or as 
an alternative to infiltration trenches on slopes.  They are also applicable to buildings 
with roof gutters and downspouts.  The gravel used to fill drywells should be ¾”-1½” in 
diameter. 
 
Gravel Armor can be used on soils in the Lake Tahoe Basin have rapid permeability.  
Soils of this type have the capacity to infiltrate the volume of runoff generated by a 
typical residential roof during a 20 year/1 hour storm.  A gravel mulch layer 3” deep and 
18” to 24” wide under roof driplines is sufficient to protect rapid soils from erosion, and to 
allow runoff to infiltrate without the requirement of additional infiltration systems.  The 
gravel used to armor roof driplines should be ¾”-1½” in diameter.  For soils with slow or 
moderate permeability, adequately sized infiltration trenches are required under roof 
driplines.  
 
Holding/retaining ponds, also called detention basins, are an alternative to 
underground infiltration systems.  They require professional engineering to ensure 
proper infiltration and safety. Holding/retaining ponds are sized according to the volume 
of runoff and soil type. Contact NRCS or a private engineer for design specifics. 
 
Planter Boxes may be designed to make efficient use of stormwater runoff as irrigation 
water.  Designs should prevent potential water volumes that could displace soil in a high 
flow event.  Vegetation in planter boxes should be dense and robust enough to stabilize 
soil.  Contact NRCS for design specifics. 
 
 

Use Your Soil Characteristics to Design your 
Infiltration System 
 
Infiltration systems will vary from property to property due to the variation in soil 
characteristics in the Tahoe Basin. The sixty-six different soil types in the Tahoe Basin 
vary greatly in nutrient content, permeability and drainage properties. All BMP Site 
Evaluations will have the soil type listed on them, as shown below. Soil Map Units and 
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their respective permeability rates can also be found in Chart 1 of the appendix. If you do 
not have a site evaluation report, you can determine the soil type on your property by 
contacting your local Conservation District, the Natural Resources Conservation Service 
(NRCS) or TRPA.   
 
 Excerpt from a BMP Site Evaluation showing soil information: 
 

 
 
 
Tahoe Soil Permeability Rates: 
 
A soil map unit indicates many things, including a soil’s permeability and drainage 
properties.  Tahoe soils are classified by NRCS with three permeability rates: rapid, 
moderate, and slow (see diagram below).   
 

 
The permeability rate measures the maximum speed at which a soil will absorb water in 
inches per hour.  Any water falling in excess of the permeability rate becomes 
stormwater runoff, which flows over the soil surface, collecting sediment. 
Drainage problems can occur regardless of soil permeability if the groundwater table is 
close to the soil’s surface or a compacted layer that water cannot penetrate (such as 
bedrock) lies below the soil. If the drainage problem box is checked on a BMP Site 
Evaluation (see excerpt below), one of these circumstances may apply. One of the 
Conservation Districts, TRPA, NRCS, or a private engineer should be consulted before 
installing an infiltration system. 
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Calculating Volumes of Runoff 
 
Runoff calculations will be completed on a BMP Site Evaluation (see diagram below). 
Calculations are made for a 20 year/1 hour storm event, which roughly equals one inch 
of rain falling in a one hour time period. 
 
 
Runoff Volumes 
 

 
 
 
To determine runoff on your own, follow the formula below, or use the chart in the 
appendix. 
 
Runoff Calculations 

 

 
(roof area ft²) x  1 inch of rain = volume of 
runoff ft³ 
(25ft x 15ft) x   1/12 foot = 31.25 ft³ of 
runoff for half of the roof 

   
 
 
 
Different Materials can fill Infiltration Systems 
 
Infiltration trenches and drywells can be filled with different types of materials. The most 
commonly used materials to fill infiltration systems are gravel or prefabricated infiltration 
structures. Prefabricated infiltration structures are made of materials that provide 
structure with a lot of space available to store water. This space within the infiltration 
system is called void area, which allows water to be stored beneath the ground surface 
until it completely infiltrates into the surrounding soil. Different materials have different 
amounts of void areas, referred to as percent void. One inch diameter gravel, for 
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instance, has roughly 33 percent void while some prefabricated structures have up to 95 
percent void. Two commonly used infiltration system materials will be contrasted below. 
 
Rock infiltration systems have been used for many years in the Tahoe Basin. They 
are a tested method for infiltrating excess water.  While effective, their drawbacks are 
numerous. As stated above, one inch diameter rock has only has 33 percent void, thus 
in order to infiltrate a required volume of runoff, an infiltration system filled with rock must 
be larger than one filled with prefabricated infiltration materials. Another drawback to 
rock infiltration systems is maintenance. Rock infiltration systems become “silted in” over 
time if there is sediment entering the system. As the sediment is filtered out of the runoff 
entering the system, it clogs the void spaces, which renders the system ineffective.  
Once silted in, the rock infiltration system must be completely dug up, the gravel must be 
cleaned and replaced, and the sediment disposed of properly. 
 
Prefabricated infiltration systems consist of proprietary BMP product materials that 
have a large percent void space that are wrapped in a geotextile fabric and placed in an 
excavated hole in the ground. Prefabricated infiltration systems function almost 
identically to rock infiltration systems, but due to the increased void space, they take up 
less space. Another advantage to these systems is maintenance.  Prefabricated 
infiltration systems are often covered with approximately three inches of gravel. If they 
become silted in, only the three inches of gravel must be cleaned to keep the system 
functioning properly. Although silting in may occur slightly more often than with a rock 
infiltration systems, three inches of gravel is easier to clean than an entire trench or 
drywell. Installing prefabricated infiltration structures is slightly more complex than 
installing rock filled infiltration structures, but with a little practice it will become routine. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prefabricated filled Drywells vs. Gravel/Rock filled Drywells 
Prefabricated Rock 

More void space- up to 95% 
• Requires smaller hole  
• Possibly less labor costs 

Less void space- <33% 
• Requires larger hole  
• Possibly more labor costs 

Easier to maintain  
• Clean top 3” of gravel every 2-5 

years depending on contamination 

Difficult maintenance  
• Clean all gravel (up to 4’ deep) 

every 2-7 years depending on 
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contamination 
Cost of material 
• Expensive compared to rock 
• Overall cost may be less due to 

labor and maintenance 

Cost of material 
• Inexpensive compared to prefab. 
• Overall cost may be more due to 

labor and maintenance 
New skill to learn, but fairly simple 
installation 

As simple a digging a hole and filling it 
with rock 

Stricter dimensions for hole size Hole size may be variable as long as 
overall volume is the same 

 
 
There are several proprietary BMP materials designed for use as prefabricated 
infiltration systems. Void space is variable between different prefabricated materials.  
Rainstore (manufactured by Invisible Structures), Storm Tech Chambers (manufactured 
by Infiltrator Systems) and perforated PVC are currently the most common prefabricated 
infiltration materials used in the Tahoe Basin.  These products vary from 80% to 95% 
void space. This allows prefabricated infiltration systems to be nearly 1/3 the size of 
traditional rock infiltration systems. Information on specific proprietary BMP products is 
for informational purposes only. PIC does not endorse any stormwater product. 
 
All infiltration systems must be sized appropriately according to soil type, soil 
permeability, and volume of surface runoff.  Standard sized drywells and infiltration 
trenches are generally inappropriate.   
 
 
Here are some important things to keep in mind when installing infiltration 
systems: 
 

1. Determine appropriate dimensions based on a completed BMP Site 
Evaluation. 

 
2. If disturbing more than 3 yards of soil out of grading season, contact TRPA 

for permitting requirements. Install proper temporary BMPs to protect 
disturbed soil. 

 
3. Infiltration systems must not adversely affect nearby foundation or footings. 

 
4. Gravel mulch under driplines should be at least 18 inches wide and at least 3 

inches deep.  When the dripline is 32 feet or higher above the mulch, the 
armoring layer should be at least 24 inches wide for increased splash 
protection.  Bordering structures should be used to isolate and contain gravel 
armor.  

 
5. When excavating for prefabricated structures leave an extra 2” + on all sides.  

Allow for 4” - 6” extra depth.  On difficult sites it is recommended that 2” of 
gravel be laid to even and level the base of the excavated area. 

 
6. Storage and infiltration structures must be installed level and along the 

contour of the existing slope. 
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7. A geo-grid (such as Tenax or equivalent) is necessary to protect the top of 
some types of prefabricated structures and zip-ties must be used to anchor it 
to the prefabricated system. 

 
8. A geotextile fabric must be draped around the top and sides of all 

prefabricated storage structures with 10” of overlapping fabric at all seams. 
 

9. Backfill sides of prefabricated structures. 
 

10. Cover prefabricated structures with a minimum of 3” gravel. 
 

11. A drainage inlet device to allow inflow of water into the prefabricated structure 
may be necessary.  Grating is recommended for ease of maintenance.  

 
 
The Beneficial Uses of Conveyance to Aid Infiltration 
 
Conveyance methods are often needed to transport runoff to appropriate areas for 
infiltration.  Common conveyance treatments are: 
 

• Subsurface runoff conveyance 
• Gutters, downspouts or deflectors 
• Slotted drains or swales (asphalt, concrete, vegetated, and/or rock lined) 
• Gravel trenches or gravel armor 

 
 
Subsurface drains capture runoff and convey water to treatment areas or away from 
sensitive structures vulnerable to water damage such as foundations.  Subsurface drains 
rarely infiltrate a significant amount of water.  
 
There are local site conditions, such as slow soil permeability, steep slopes, and 
localities near sensitive structures where the standard design may need to be 
augmented by the addition of a subsurface drain to more efficiently convey water to a 
receiving infiltration system.   
 
This standard applies to the design and installation of perforated pipe conduits placed 
beneath the surface of the ground, to provide for the collection and conveyance of 
snowmelt and storm runoff from roofs.   
 
Subsurface drains should be used for applications in the Lake Tahoe Basin covering 
less than 3000 square feet of contributing roof surface area.  A subsurface drain can be 
installed using standard 4-inch diameter perforated PVC pipe or corrugated polyethylene 
tubing.  Trenches should be excavated to create a minimum 1% slope in the direction of 
flow.  In addition, an 8 mm heavy gauge plastic liner should be placed at the base of the 
trench to capture the runoff and direct it into the drainpipe.  Geotextile fabrics may 
replace plastic liners for applications where water will not flow or percolate towards a 
foundation.  Refer to the diagram below for a typical installation design. 
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Schematic view of a typical subsurface drain. 

 
 
Cleanouts and/or sediment traps should be installed at the upper and lower end of each 
pipe section, and at all bends and abrupt changes in slope.  Cleanouts can be 
constructed by the inclusion of an elbow or a ‘T’ extending above the surface and 
capped with a threaded cover.  Inline sediment traps can be included into the system by 
placing a pre-cut culvert section vertically into the trench.  Refer to the figure below for 
installation details. 
 

 

 
View of a cleanout and sediment trap. 

 
 
Subsurface drainage systems deliver flow to a drywell, where runoff is allowed to 
infiltrate into the surrounding soil.  Drywells require the design expertise of a qualified 
professional to insure adequate capacity and performance. 
 
All materials shall comply with the following applicable reference standards: 
 

Pipe: 
ASTM D2729 - Polyvinyl Chloride (PVC) Sewer Pipe and Fittings 
ASTM F405 - Corrugated Polyethylene Tubing and Fittings 
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Gravel for dripline drains shall be clean, free of fines and poorly graded 3/4 to 1-
1/2 inch diameter.   

 
The trench should be excavated to the dimensions indicated in the diagram on the 
previous page.  The trench bottom shall be smooth and free of clods, loose or exposed 
rock.  Care should be taken when placing the pipe into the trench bottom to avoid direct 
contact with protruding or sharp rocks.  The trench for the standard 4” subsurface drain 
is to be lined with a heavy gauge plastic liner prior to placement of pipe.  Non-perforated 
pipe or tubing may be used when the line passes through areas where root growth may 
create an obstruction, or when crossing hard rocky areas. 
 
Subsurface drains require maintenance to continue to be effective.  Buildup of leaves, 
conifer needles and sediment should be periodically removed from the surface of the 
trench to ensure adequate capacity.  Additionally, the use of a hose to wash out any 
sediment buildup in the pipe should be conducted through the cleanout access pipes.  
Further maintenance should be performed on all sediment traps and the infiltration 
well(s), to remove the buildup of sediments from the bottom of the structure. 
 
All installers and homeowners should note that the design of this shallow drainage 
system does not include the ability to support extreme surface loading due to vehicular 
traffic.  Damage to the pipe and reduced long-term function may result from driving 
vehicles over the top of the trenches. 
 
 
 
Roof Runoff Conveyance (Gutters, downspouts or deflectors) 
 
Water falling on impervious surfaces, such as the roof of a house, collects at the down-
slope edge.  Most homes in Tahoe do not have gutters, so water is conveyed to the roof 
eave.  The surface below the roof eave that receives the concentrated water flow is the 
dripline.  Several options are available to convey the concentrated water to an 
appropriate infiltration system.  Allowing the water to fall from a dripline is acceptable if 
an appropriate infiltration system is installed along the dripline area (See “Common 
Infiltration Systems”).  Another option is to capture the water in gutters, which creates 
higher concentrations of water that require additional conveyance measures or 
infiltration systems.  Downspouts are highly recommended to prevent splash from 
gutters, but usually require the addition of an infiltration system below them to infiltrate 
the conveyed water.  Open gutters and deflectors must have soil protection and an 
appropriate infiltration system installed where the runoff hits the ground.  
 
Slotted Drains and swales are conveyance structures used primarily on driveways (see 
Paved Driveways Section), but swales may also exist as soil and rock structures.  A 
rocklined swale may also be referred to as a man-made drainage channel; which is 
designed, shaped, and lined with rock to convey surface runoff.  Vegetated swales have 
better soil protection and increased infiltration potential compared to rocklined swales.  

Gravel Armor is primarily used as soil protection.  If slopes are modest and soil is not 
compacted, some water may be infiltrated as well (consult the Infiltration section of this 
chapter).  
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Gravel Trenches are often improperly installed as infiltration systems.  When on a slope 
gravel trenches serve as conveyance structures and their infiltration capacity is limited.  
Consult the infiltration section of this chapter for further details.  
 
 

  
 

Gravel trench functioning as conveyance. 
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Chapter 5 
Slope Stabilization 
 
 
 
In many cases a BMP Site Evaluation will call for slope stabilization.  While soil loss can 
occur on level ground during high wind or rainstorms, soil erosion is much more severe 
on unvegetated, sloping ground.  
 
The following information will help you determine what methods can be used to 
successfully stabilize everything from a slight slope to a steep, severely eroding slope. 
One method alone is not as effective as a combination of different methods.  
 
As the following diagram shows, the steeper the slope, the greater the difficulty in 
successfully establishing vegetation. 
 
Note: Most of these practices are very technical in nature and may need a registered 
engineer’s assistance in design and application. 
 
 

 
 
The steeper the slope, the more difficult it is to revegetate bare soil and stabilize the slope.  
 
 
It is important to note in this illustration that slope stabilization with vegetation and mulch 
is generally successful only on slopes up to 50% in steepness.  Anything greater than 
50% should incorporate biotechnical methods such as willow wattling, or structural 
methods, such as terraces, wood retaining walls or rock retaining walls. 
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Guidelines for Stabilizing Slopes of Various Steepness 
 
Moderate Slopes (< 33% slope): A combination of vegetation and mulch are effective 
on moderate slopes. (See Chapter 6: Vegetation and Mulches for more information on 
successful revegetation techniques on flat areas and slopes). Mulches such as wood 
chips, pine needles, or river rock provide a good protective ground cover until vegetation 
becomes established. Temporary controls such as erosion control blankets can also 
help stabilize bare soil while vegetation gets established. 
 
Steep Slopes (33%-50% slope):  On steep slopes, more care is needed in selecting 
appropriate plants and the planting technique. If the plants chosen and methods used 
are appropriate, vegetation can provide excellent long-term erosion control. As plants 
develop, the roots will knit together and help hold the soil in place. The leaves, needles 
and twigs will reduce the impact of rain and wind, and the added organic matter will 
improve water infiltration. Again, erosion control blankets and mats will help in 
preventing erosion while the vegetation develops and establishes a healthy community.  
 
Extremely Steep Slopes (> 50% slope): Combining erosion control practices is more 
effective on extremely steep slopes than applying a single practice. Terraces, wood 
retaining walls or rock retaining walls are usually necessary to stabilize the toe of these 
oversteepened slopes in combination with either revegetation and mulching the area 
and/or applying biotechnical methods. The slope above and behind the retaining 
structures should be graded to as gentle a slope as possible to provide for revegetation. 
Use of native or adapted vegetation along the top and around the retaining structures 
increases their effectiveness. Retaining walls over three feet in height must be designed 
by an engineer and permitted by TRPA or your local building department. A BMP Retrofit 
permit may be needed for slope stabilization work that disturbs between 3 and 7 cubic 
yards of soil, and is always needed for work that disturbs more than 7 cubic yards of soil. 
 

 
Sven Krevald and Dan Sutton won TRPA’s  

Landscape Design Award for this slope stabilization,  
revegetation and driveway paving project. 
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Methods for Stabilizing Slopes Greater than 50% (30 degrees or 2:1) 
 
Willow Wattling - This practice, also called contour wattling, involves staking long 
bundles of fresh willow cuttings in shallow trenches that have been dug along the 
contour lines of cut or fill slopes. Once the bundles or wattles are staked into the slope 
and covered with stabilized, packed topsoil, they intercept runoff from the slope above 
and help infiltrate it into the soil. If the site is carefully irrigated for the first few growing 
seasons, the willow branches will sprout and root, providing excellent vegetation cover 
and wildlife habitat.  Other approved biotechnical BMPs for slopes over 50% include 
brush matting and brush layering.  See appendix for more details on these methods. 
 
Terraces - The steepness of the slope will dictate the height of the terraces. The 
terraces should be high enough to allow the soil behind them to be graded to an almost 
level surface. If this isn’t possible, create more terraces until it is possible. This depends 
on the height of the wall and needs to be engineered if over 3 feet. Materials used for 
building terraces include recycled plastic products, treated wood, rock and interlocking 
concrete blocks. Ensure that the terrace material is strong and anchored well to stay in 
place. Large terraces should be tied securely into the slope and properly drained. 

Other common methods of slope 
stabilization include interlocking 
concrete blocks, wood retaining walls 
and riprap. 
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This diagram illustrates how methods used to control erosion vary with the steepness of the 
slope.  While plants and mulch work well on moderate slopes, steeper sites generally require 
structural strategies as well.  See Chapter 6: Vegetation and Mulch for information on specifics of 
vegetation. 
 
 
Wood Retaining Walls - Six-inch by six-inch posts set in concrete two feet below the 
ground generally make a sound anchor for wood retaining walls, but need to be 
engineered if the wall is over three feet in height. Vegetation should be established on 
the slope above the wall. Wood retaining walls are most often located between the base 
of a slope and an adjacent road, driveway or drainage way. 
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Rock Retaining Wall -  Rock retaining walls are an alternative to wood retaining walls 
and are often used next to a roadway or drainage way. As opposed to rock riprap, which 
armors the ground, rock retaining walls support the slope and are built from rock 10 
inches to 2 feet in diameter. A footing trench is dug along the toe of the slope and the 
largest boulders are placed in the trench. Subsequent rocks are laid with three or more 
bearing points on previously laid rocks. The external face of the wall should incline 
slightly uphill. Since the slope above the wall will be flatter than before, it should be 
easier to establish vegetation above the wall. (Note: make the slope above the wall as 
flat as possible—never more than 50%). 
 
Resources:  
 
Home Landscaping Guide for Lake Tahoe and Vicinity  
 
TRPA’s Handbook of Best Management Practices 
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Chapter 6 
Vegetation and Mulches 
 
 
 
Introduction 
 
Vegetated landscapes effectively stabilize soil and infiltrate runoff from developed areas, 
reducing erosion and effectively filtering sediment. Robust vegetation depends on 
healthy soil with adequate nutrients of the appropriate type. Healthy soil allows plants to 
grow, roots to penetrate deeply, and water to infiltrate. 
 
When water is unable to infiltrate into the soil due to soil compaction or presence of 
impervious surfaces, it accumulates on the surface, creating overland flow. This runoff 
carries soil and attached nutrients directly to streams and eventually to Lake Tahoe. 
Because bare soil is extremely vulnerable to raindrop impact and soil loss by wind or 
water, it is especially important to make sure that these areas are cared for with 
vegetation and mulch (see diagram below.) 
 

 
 
 
SOILS: In order to create a successful revegetation project, you must first consider the 
soil. Plants get their nutrition from the soil, so if nutrients are lacking, the vegetation will 
not flourish. Organic matter provides most of the nutrition in natural, undisturbed 
settings. In trying to develop a good plant community, using natural materials is likely to 
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produce the best results with the least potential for pollution. Compost and slow release 
organic fertilizers are the most trouble-free and dependable type of organic matter that 
can be added to poor soil. If your vegetation is failing, consider calling an NRCS soil 
scientist who can help you test your soil, determine what is lacking and make 
suggestions for appropriate soil amendments. 
 
PLANTS: TRPA requires that you choose native and adapted plants for Lake Tahoe. 
Native plants were here prior to the arrival of European-American settlers, while adapted 
plants originated elsewhere, but are also well suited to Lake Tahoe’s climate. Once 
established, native and adapted plants need little to no fertilization or irrigation.  Look for 
perennials rather than annuals when shopping for native and adapted plants at your 
local nursery. While annuals provide pretty color, they should be used sparingly as they 
provide a short-term solution to a very large problem — erosion. There are a great many 
native plants that are being made available for landscaping that provide color and 
require little care once established.  
 
Be careful not to choose plants considered invasive or noxious, which out-compete 
native species and decrease biological diversity. Some common invasive and noxious 
weeds that pose a threat to the Tahoe Basin include Tall White Top, Thistle spp., Scotch 
Broom, Oxeye Daisy, Eurasian Watermilfoil, Russian Knapweed and Diffuse Knapweed. 
For more information on invasive and noxious weeds, visit the California Department of 
Agriculture’s Weed Encyclopedia at www.cdfa.ca.gov/weedinfo.  
 
The following list highlights the reasons for creating a vegetated landscape using native  
and adapted plants at Tahoe (See Chapter 7 of the Home Landscaping Guide for Lake 
Tahoe and Vicinity for a list and color photos of TRPA Approved plants). 
 

Protects against Erosion  Requires Less Water 
 
Minimizes Maintenance  Adapted to Tahoe climate 
 
Attracts Wildlife    Improves Aesthetics & Property Value 

 
 
Vegetation Definitions 
 
Vegetate and Mulch All Bare Soil Areas - TRPA will not issue a certificate of 
completion for the property if bare soil is evident. A combination of vegetation (native 
and adapted ground covers, shrubs, trees, grasses) and mulch (pine needles, chipped 
wood, bark mulch) are most effective. Depth of the mulch should be between 1 ½ to 3 
inches. See the section on mulches below for effective depths and considerations 
regarding pine needle mulch and defensible space. 
 
Vegetated Slope - Vegetation benefits bare eroding slopes by stabilizing underlying soil 
and protecting the soil surface in the event of rain or snow. The steeper the slope, the 
more difficult it is to establish vegetation.  
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Steps to a Successful Revegetation Project 
 

1) Test Soils. First you need to determine whether your soil has adequate 
nutrition for revegetation.  Contact a NRCS soil scientist for assistance. 

 
2) Apply soil amendments. Amendments will usually consist of compost 

and a slow-release organic fertilizer, but depend on the results of the soil 
tests.  

 
3) Incorporate soil amendments into soil. By tilling soil amendments into 

the soil between 6 to 8 inches, this step gets the nutrients into the soil to 
the plant roots and breaks up any soil compaction that may exist.  

 
4) Select appropriate plant material. This selection will depend on the 

goals of the project but needs to consist of native and adapted plants 
appropriate for the site’s characteristics. 

 
5) Apply long-lasting mulch. Pine needles and wood chips provide a long 

lasting mulch in many cases. Plants usually take 2 to 5 years to provide 
enough organic material to provide their own protective mulch. The mulch 
that you apply should last until plants are producing their own. Wood 
chips aren’t appropriate for slopes greater than 33% because they won’t 
stay on the slope. 

 
6) Tackify mulch. In some cases and especially for steeper slopes, mulch 

needs to be stabilized with an organic tackifier, which is a glue that holds 
mulch in place until plants are established.  

 
7)  Irrigate carefully. Irrigation will allow seeds to germinate quickly and will 

help transplanted seedlings survive. If the soil has been adequately 
amended and mulched, irrigation should be VERY limited and just 
enough to wet plants to the root zone. Once every two weeks in the 
beginning and once every 3 weeks during the middle of summer is 
usually sufficient. Plants will be established enough after one or two 
growing seasons to not need irrigation. 

 
 
Vegetated Dripline - The area below the roof dripline (where water drips from your roof 
onto the ground) that contains mature, established vegetation. A clear example of this is 
a dripline covered with a thick mat of grass or other vegetation. If you design a flowerbed 
for the dripline, make sure that all bare soil that is not vegetated is covered with 3” of 
mulch. Although the vegetation will help infiltrate water and reduce raindrop impact 
during a storm event, bare soil is still vulnerable to wind erosion, and requires mulch to 
help it stay in place.  
 
Vegetated/Grass Swale or Berm - A vegetated swale (concave formation) or berm 
(convex formation) is designed to channel and/or divert water to a specific location 
where it can then be infiltrated. Careful consideration of appropriate vegetation is crucial 
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to create a low maintenance, effective system. Grass berms have been designed to 
effectively keep water from the right-of-way from entering a property and vice-versa. 
 
Soil Amendment - Organic material added to the soil will promote healthy soil and 
plants. Add compost to the top 4 to 6 inches and mixing it in with your native or disturbed 
soil. A soil amendment will help keep moisture in the soil for a longer period of time, 
increase infiltration and provide essential nutrients to your vegetation resulting in 
increased plant growth. Soil amendments are more effective than fertilizers because 
they help to create a healthy soil for the long term, while fertilizers only provide instant 
food for the plants and tend to wash through the soil profile quickly, polluting 
groundwater. 
 
Aerate/Till Soil - Many soils become 
compacted when repeatedly walked or driven 
over. These soils no longer infiltrate water 
and contribute runoff that carries nutrient-
laden soil particles to Lake Tahoe. 
Compacted soil makes it difficult for plants to 
establish healthy vegetation because the 
roots are not able to penetrate the soil. Before 
revegetating compacted areas, be sure to till 
the soil to a depth of 6 to 8 inches. It is helpful 
to start with a rototiller for severely compacted 
sites. A shovel will also do a good job, but will 
take extra effort to get to the depth needed for 
a healthy root system. 
 
 
Mulch 
 
The term “mulch” is used to describe a loose ground cover that protects the soil surface 
from wind and water erosion. Mulch also prevents moisture loss from the soil, reduces 
weed growth, adds nutrients to the soil, and helps insulate the soil from extreme 
temperature changes. Inorganic mulches such as gravel do not provide as many 
benefits as organic mulches, but can beneficial when used appropriately. The following 
are examples of types of common mulches used in the Tahoe basin. 
 

Organic      Inorganic 
 

    
   Bark/Wood Chips      Gravel/River Rock 
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     Pine Needles 
 
 
Mulch Depth 
 
When required on a residential property, mulch (except for pine needles) should be a 
minimum of 3 inches deep to be effective at preventing soil disturbance. The deeper the 
mulch, the more effective it will be at keeping out weeds, holding in and absorbing 
moisture, and protecting the soil against heavy rain or wind. However, if too much mulch 
is applied, it may hinder the revegetation success of seeds for the same reason it 
hinders weed growth: the sprouts cannot penetrate the thick mulch. 
 
 
Mulch Maintenance 
 
Because of its ability to decompose into the soil, organic mulches need to be maintained 
yearly to be effective. The best maintenance method is to apply mulch in the spring after 
the snow has melted, and then supplement with some more mulch before the snow falls 
to help protect your plants. 
 
 
Defensible Space 
 
Because we live in an urban forest environment, there is a definite threat from wildfire. 
Follow these simple guidelines to reduce the risk on your property. If vegetation is 
properly maintained, wildfire threat can be substantially reduced.  
 
Guidelines for Fire Defensible Space for Residential Properties 
 

• Choose less flammable vegetation and inorganic mulch near your home. 
• Cut down dead trees and shrubs but leave the roots in place. * 
• Eliminate low-lying branches and stems*. 
• Move firewood piles away from the house. 
• Cut back dried grass. 
• Break up dense shrub fields*. 
• Pick up fallen branches and pinecones, leaving pine needles to decompose and 

create mulch. 
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*CONTACT TRPA FOR TREE CUTTING/LIMBING AND VEGETATION REMOVAL 
PERMITS AND RESTRICTIONS* 
 
See TRPA’s Tip Sheet, “A Property Owner’s Guide to Cutting Trees” in the appendix.  
 
 
Pine Needle Do’s 
 
DO place inorganic mulch (gravel or stone) next to wooden or flammable structures and 
under decks. 
 
DO rake up needles accumulating on hard surfaces such as pavement, decks, rooftops 
and gravel-covered surfaces 
 
DO revegetate an area if you have removed all pine needles to bare soil. 
 
DO leave 2 inches of the dark, organic layer of decaying plant matter such as leaves and 
needles known as the duff layer. 
 
 
Pine Needle Don’ts 
 
DON’T rake ALL pine needles off bare, unvegetated and non-mulched soil. 
 
DON’T rake pine needles after the beginning of autumn rains. The snow pack helps pine 
needles decompose into natural mulch. 
 
DON’T apply freshly fallen, fluffed pine needles as mulch adjacent to a house or under 
decks! 
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Irrigation 
 
If you are creating a native or ‘natural’ landscape and have amended the soil and added 
adequate mulch, your irrigation output will be substantially reduced. 
 
The main principle in these types of landscapes is to simply mimic summer rainfall: add 
water slowly and penetrate to the root zone and below. According to the USDA/Natural 
Resources Conservation Service (NRCS), most of Tahoe’s soils can only hold ½ inch of 
water in the top 12 inches of soil. Therefore, by testing your irrigation system, you can 
determine how long it takes to deliver a ½ inch of water to the revegetation project and 
only irrigate for that amount of time. 
 
Please refer to Chapter 4 of the Home Landscaping Guide for Lake Tahoe and Vicinity 
for more information on setting up Hydrozones, installing irrigation systems, and 
maintaining irrigation systems for efficient water management.  
 
These are the basic principles you need to know in order to optimize your lawn watering. 
 

• How much water your sprinkler system applies. 
• How much water your soil can hold. 
• Where grass roots absorb most of their water. 
• How much water your grass uses at different times of the year. 

 
Watering lawns correctly at Lake Tahoe can be simple. 

 
Good Watering and Lawn Care Tips  
 

• Water early in the morning, preferably before 7AM. 
 
• Water only on weekdays. 
 
• Keep your irrigation schedule flexible for periods of rain or excessive heat. 
 
• Use automatic controllers to improve water conservation. 
 

 
Table 1. Inches of Water Use by Grass in the Lake Tahoe Basin. 

 April May June July August Sept. Oct. 
Daily .14 .17 .21 .23 .21 .16 .14 
Weekly .98 1.18 1.45 1.60 1.50 1.12 .96 

 
Just measure how long it takes your sprinkler system to apply ½ inch of water, then 

water your lawn for that amount of time: 
 

• 2 times a week in April and October. 
• 3 times a week in May, June and September. 
• 4 times a week in July and August. 
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Fertilizers/Soil Amendments 
 
Please refer to Chapter 9 of the Home Landscaping Guide for Lake Tahoe and Vicinity 
for specific information on fertilizing your landscape properly so that you are not polluting 
ground water or contributing to Lake Tahoe’s declining clarity! A general rule of thumb is 
that if you need to fertilize, use only slow-release organic fertilizers, use sparingly once 
in the spring and fall, and be sure not to water deeply following application. Never 
fertilize in the shorezone or near a stream! Remember that soil amendments are a 
more effective way to create a healthy soil than fertilizers. See the NRCS fact sheet on 
Fertilizer Management for Lake Tahoe (in the appendix) for more information. 
 
 
Resources 
 
Books:  
 
Home Landscaping Guide for Lake Tahoe and Vicinity 
University of Nevada Cooperative Extension 
 
Sunset Western Garden Book, Lane Publishing Co., Menlo Park, CA 
Available at most bookstores and home centers. Detailed information on plants suited to 
the western climate, and specific to climate zones. 
 
A Guide to Estimating Irrigation Water Needs of Landscape Plantings in California 
Great for contractors looking to reduce costs associated with over watering. This book is 
free by contacting the Department of Water Resources at (916) 653-1097. 
 
Weeds of the West 
The Western Society of Weed Science in Cooperation with the Western United States  
Land Grant Universities Cooperative Extension Services. Revised 1992. 
 
 
Botanical and Demonstration Gardens: 
 
Lake Tahoe Community College 
BMP Demo and Native Plant Garden,  
One College Drive, South Lake Tahoe, CA 
 
North Tahoe Demonstration Garden 
Incline Village, NV 
 
Northern Nevada Native Plant Society Garden 
Department of Wildlife 
1100 Valley Rd. Reno, NV 
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Seed Sources: 
 
Comstock Seed 
Locally collected seed source 
Gardnerville, NV 
www.comstockseed.com 
(775) 746-3681 
 
Applewood Seed Co. 
Arvada, CO 
www.applewoodseed.com 
(303) 431-7333 
 
Cornflower Farms Inc.  
California Native and Water Wise Plants 
Elk Grove, CA 
natives@cornflowerfarms.com 
(916) 689-1015 
 
Stepables 
Resilient Perennials for Pathways and Borders 
Oregon 
www.STEPABLES.com 
 
 
Educational Classes: 
 
Truckee Meadows Community College: (775) 829-9010 
(offers Irrigation Management classes and other related courses.) 
 
Lake Tahoe Community College: (530) 541-4660 
(offers Landscape Architecture classes and other related courses.) 
 
 
Websites: 
 
CalFlora Database 
 http://galaxy.cs.berkeley.edu/calflora 
 
 
California Native Plant Society 
http://cnps.org/conservatio/exotics.htm 
 
 
California Department of Agriculture, Weed Encyclopedia 
http://www.cdfa.ca.gov/weedinfo 
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Chapter 7 
Maintenance and Monitoring 
 
 
 
 

Basic Concepts of BMP Maintenance 
 
To maintain the effectiveness of construction site stormwater control Best Management 
Practices (BMPs), regular inspections are essential. Generally, inspection and 
maintenance of BMPs can be categorized into two groups--expected routine 
maintenance and non-routine (repair) maintenance.  
 
Routine maintenance refers to checks performed on a regular basis to keep the BMP in 
good working order and aesthetically pleasing. In addition, routine inspection and 
maintenance is an efficient way to prevent potential nuisance situations (odors, 
mosquitoes, weeds, etc.), reduce the need for repair maintenance, and reduce the 
chance of polluting storm water runoff by finding and correcting problems before the next 
rain event.  Routine maintenance also refers to removing the buildup of sediment in 
certain types of BMPs, vactoring out proprietary vaults, and sweeping parking lots and 
road surfaces. 
 
Non-routine maintenance refers to any activity that is not performed on a regular basis. 
This type of maintenance could include major repairs after a violent storm or extended 
rainfall, or replacement and redesign of existing BMPs.  
 
 
Local Ordinance Requirements  
 
The TRPA Code of Ordinances Subsection 25.8 requires BMPs to be maintained.  This 
subsection states:  
 
“Maintenance of BMPs: BMPs shall be maintained to ensure their continued 
effectiveness.”  
 
In order for Best Management Practices to remain effective, they must be maintained 
and monitored for effectiveness. For a residential BMP such as a gravel infiltration 
trench, monitoring is visual observation done by the homeowner during a storm to see if 
the trench is still infiltrating water. Gravel infiltration trenches can be maintained by the 
homeowner by removing sediment and debris that accumulates in the trench to ensure 
the trench's effectiveness. 
 
For a commercial site, monitoring may include storm water quality sampling to ensure 
that water leaving pre-treatment falls within TRPA's standards for surface or 
groundwater discharge. Maintenance in this example would include the commercial 
property owner having a storm water pollution prevention plan which incorporates 
routine servicing of the storm water pretreatment system and the parking areas.  
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Thus, Best Management Practices that are no longer functioning are out of compliance 
with local ordinance requirements, ultimately rendering the accompanying BMP 
Certificate of Completion void.   
 
 
Checking BMPs 
 
BMPs must be checked regularly to make sure they are functioning properly.  BMPs 
should be monitored at least every year and perhaps more often depending the type of 
BMPs as well as individual site circumstances.  Over time, BMPs become clogged or 
damaged, which decreases effectiveness and functionality.  Maintenance can be as 
simple as raking the recently accumulated debris away from the entrance to a drywell 
after a heavy downpour, or can be as complex as digging up and replacing an entire 
subsurface drain that is clogged due to improperly installed clean-outs.   
 
It is very important to keep in mind that the disposal of any debris/sediment 
cleaned out of a BMP should be disposed of properly, either transported off-site  
to a TRPA approved location, or contained and stabilized on-site where it will be 
unaffected by wind and/or water. 
 
Source control will prevent excessive maintenance.  Source control refers to the 
practice of making sure that all soils near the BMP are stabilized and not prone to 
erosion.  For example, bare dirt can easily be transported from one on-site location to 
the BMP location and cause clogging or inefficiency.  For example, if the soil on the 
edge of a driveway is not stabilized with vegetation and mulch and retained with a 
border, or the border is old and not functioning, the soil can be washed down onto the 
paved surface, through the slotted drain and into the drywell.  This can clog the drywell 
and prevent proper functioning, perhaps even after the first heavy storm (see 
photograph below). 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
Poor source control and an inefficient retaining border allows sediment to spill onto driveway, 
which will prematurely clog the infiltration system.    
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Plan Ahead When Installing BMPs for Ease of Maintenance 
 
When installing any BMP, proper planning will save time, money and headaches later.  
Accessibility to perform maintenance is an important factor to consider.   
 
A simple practice that makes some BMPs easier to maintain is to install a border such 
as wood, rock or bender board to help prevent sedimentation and to keep gravel in 
place. Hint:  Make sure that when the border is installed, that it does not prevent any 
inflow of water or divert water off site.   
 
Filter fabric is another tool that can be used to prevent the need for completely 
removing a BMP for cleaning.  Filter fabric allows water to infiltrate into the BMP while 
preventing sediment particles from entering, thus allowing for easier cleaning.  Be sure 
to clean the fabric thoroughly because it can become clogged over time.  The amount of 
time between cleanings varies according to how much sediment input is occurring and 
according to the size of the sediment particles.      
 
 
Maintenance of Infiltration and Conveyance Systems  
 
In order for a typical infiltration system to work appropriately for the long term, it should 
be installed to allow for easy maintenance.  The following discussions will give examples 
of different types of infiltration systems and how each should be inspected and cleaned 
regularly to maintain their effectiveness.   
 
 
Gravel Trenches and Drywells 
 
To inspect gravel trenches or gravel drywells, observe the BMP and notice if sediment 
and debris has accumulated on top of the gravel and in the spaces between each rock.  
If debris such as pine needles, leaves and/or twigs are only fresh on the surface, simply 
rake them off to prevent clogging.  However, over time, the spaces between the gravel 
that normally store runoff until it can soak into the surrounding ground will become 
clogged and the BMP will no longer function. The end result of this occurrence is runoff 
not entering the BMP, but rather leaving the property.  The frequency of clogging varies 
according to how well source control is occurring, site topography, and landscape 
features, but can occur in one year’s time if conditions allow for it.  Once the gravel is 
clogged, this BMP is considered inadequate and out of compliance. The next step is to 
clean the gravel and restore the functionality of the BMP, which is briefly described 
below.  
 
Sifting, removing debris and replacing the cleaned gravel is the best way to maintain this 
BMP.  Use a medium sized mesh that is small enough to hold the gravel, but large 
enough to allow the dirt and debris to fall through.  Hint:  Make sure to sift over a wheel-
barrow, flower bed or other contained area so that the fine soil particles will not be 
eroded away by wind or water.  If sifting over a driveway, sweep up the dirt and debris 
thoroughly and stabilize onsite. Once the gravel is sifted and cleaned as much as 
possible, return it to its original location.   
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Perforated Drain Pipes  
 
Planning a perforated drainpipe installation includes designing an effective cleanout for 
sediment and debris. A poorly installed drainpipe that lacks a cleanout will end up 
clogged and will no longer function to control runoff.  A nonfunctioning system will result 
in stormwater runoff bypassing this infiltration facility and contributing to runoff and 
erosion, potentially causing expensive water damage to properties.  A non-functioning 
perforated drainpipe BMP is considered out of compliance and will need to be cleaned or 
re-installed.   
 
Proper installation of a cleanout will add life to the system and allow for easy 
maintenance.  A properly installed cleanout includes a removable cap and access to 
both ends of the system, which will allow the system to be cleaned when sediment or 
debris has accumulated.  See the Runoff & Infiltration Section for more details. 
 
 
Slotted Drains  
 
Slotted drains are used to divert and convey driveway runoff to a properly sized 
infiltration system.  Slotted drains should have removable grates to allow for access 
and cleaning accumulated debris and sediment that block the flow of water.  Slotted 
drains generally need to be cleaned twice a year, once in the spring after snowmelt and 
once in the fall prior to snowfall.  These systems should be swept or vacuumed out 
rather than flushing out debris with high-pressure washers or water, which will just 
prematurely clog the infiltration system. 
 
The point where runoff flows from the slotted drain into an infiltration system can also get 
clogged, and should be checked for functionality. This area can become plugged with 
dirt and debris, and must be cleaned to ensure that the concentrated runoff flowing 
within the slotted drain can infiltrate into the infiltration system.  If frequently cleared of 
any loose surface debris on a regular basis, proper infiltration can be maintained.  If 
heavily cemented with long-term build-up, sift gravel and remove build-up (as described 
above for gravel mulch and trenches) to ensure effectiveness.  See Paved Driveways 
Section for more details. 
 
 
Prefabricated Drywells and Trenches 
 
Prefabricated drywells and trenches are infiltration systems that are filled with any 
manufactured stormwater storage units (see Runoff & Infiltration Section).  These 
systems catch and store runoff onsite, eventually letting it seep out into the surrounding 
soil.  Prefabricated drywells and trenches require maintenance to prevent clogging so 
that runoff can continue to flow into the storage chamber(s).   
 
These systems may be installed as surface or subsurface systems.  Subsurface systems 
will have an inlet pipe to direct stormwater runoff underground.  The inlet may be 
covered with filter fabric to prevent sediment from filling the system, but this filter fabric 
may itself become clogged and dysfunctional.  In the event that the filter fabric becomes 
clogged, it must be rinsed and cleaned to maintain the flow of water into the infiltration 
system.  Check the inlet to the infiltration system often to ensure that it is providing 
adequate flow into the storage chamber(s).   
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Gravel covering the filter fabric over the entrance to the infiltration system may also 
become clogged.  See the above section on maintaining gravel trenches for a 
description of how to maintain gravel infiltration areas.   
  
Also be aware of the interior storage area of the infiltration system.  Is it filling up with 
sediment and lowering the system’s storage capacity?   If this is occurring, the entire 
infiltration system may need to be removed, cleaned and replaced.  If infiltration systems 
are installed to include a sediment clean-out before the stormwater reaches the system, 
they will be more easily maintained in the long term.  See the Runoff & Infiltration 
Section for more information on installing infiltration systems.       
 
Roof Gutters 
 
Roof gutters capture roof runoff and convey it to an infiltration system where the water 
can be stored.  Gutters require regular maintenance in order to function properly.  
Careful cleaning of debris from the gutter and off the roof will allow runoff to reach the 
infiltration system.  If the gutter is clogged, runoff can spill over the gutter and create 
dripline erosion.  Removing pine needles and other debris from the gutter and the roof is 
also a positive step toward creating fire defensible space (see Chapter 5 in Home 
landscaping Guide for Lake Tahoe and Vicinity).   
 
 
Vegetation and Buffer Strips 
 
Planting native or adapted vegetation as a BMP may be the simplest and most effective 
means to control erosion.  Besides controlling erosion, vegetation adds aesthetic value 
to a property, provides habitat for wildlife and provides a buffer strip to collect sediment 
and runoff.   
 
Maintaining vegetation is key to the long-term success of this BMP.  If vegetation is 
neglected or mistreated it may die, which eliminates its effectiveness as a BMP, 
potentially making the property out of compliance with local BMP ordinances (see 
Vegetation & Mulch Section). 
 
If vegetation is used as a BMP under a dripline to control the concentrated impact of roof 
runoff, it is important to make sure the vegetation is dense and strong enough to 
withstand the runoff impact.  Look to see which plants are responding and healthy.  
Perhaps these plant species should be encouraged in other areas.  Look to see which 
plants are sparse and dying.  Perhaps these plant species should be replaced and/or 
moved to other areas.  Look to see if there is bare soil between plants that is exposed to 
these powerful erosive forces.  These bare areas should always be covered with a 2 
inch thick layer of organic mulch.  And remember, bare soil areas within two feet of 
building foundations should be protected using a non-combustible mulch, i.e. gravel, to 
create defensible space. 
 
Another great way to maintain healthy vegetation is to install and maintain a raised 
planting box to contain soil and reduce runoff in vegetated areas.  Hint:  Make sure that 
any plants used next to structures are fire safe (see Chapter 5 and Chapter 7 in Home 
Landscaping Guide for Lake Tahoe and Vicinity).  
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Bare soil areas that are seeded may end up with bare spots.  These bare areas should 
be supplemented with extra seed and established vegetation.   
 
Using native or adapted plants makes long-term maintenance much easier than using 
non-native plant species.  Native and adapted species, if chosen correctly for site 
conditions, need less water and less fertilizer to live in Lake Tahoe’s harsh growing 
environment.  Limit the use of non-native plants since they will need greater amounts of 
fertilizer and water to maintain  their health.  Use low content or no phosphorus 
fertilizers, and low-flow irrigation systems to maintain plants.  See Chapter 12 in the 
Home Landscaping Guide for Lake Tahoe and Vicinity for more information. 
 
 
Organic Mulch  
 
Organic mulch, such as pine needles, bark chips or shredded cedar, is spread over bare 
soil to help control wind and water erosion.  Over time, foot traffic, pet traffic, and natural 
decomposition will wear away organic mulch, thus allowing exposed bare soil vulnerable 
to erosion.  It is important to continually add organic mulch to areas that have worn 
away, blown away or decomposed (see Vegetation & Mulch Section).  Allowing pine 
needles to accumulate to a depth of two inches from the surrounding trees or spreading 
two inches of wood chips will help control erosion on slope less than 33%.  
 
 
Detention Basins 
 
Routine inspection and maintenance of sediment basins is essential to their continued 
effectiveness. Basins should be inspected after each storm event to ensure proper 
drainage from the collection pool, and to determine the need for structural repairs.  
Detention basins should be designed to allow for easy access by maintenance crews 
when necessary to remove of accumulated sediment. Sediment should be removed from 
the basin when its storage capacity is diminished.  Trash and debris that accumulate 
around detention basins should be removed promptly after rainfall events.  Remember to 
dispose of the debris and soil appropriately.  Hint:  Do not dump removed sediment and 
debris into an area that connects to a waterway emptying into Lake Tahoe.  This defeats 
the whole purpose of having a sediment basin!  
 
 
Mechanical Treatment Devices 
 
Mechanical treatment devices, or sand/oil separators, are typically installed as pre-
treatment devices at commercial sites or larger scale, high-traffic parking lot areas. 
These mechanical treatment devices can be strategically located in areas where large 
amounts of trash and coarse debris and high concentrations of oil, grease, gasoline, 
heavy metals and other similar pollutants are a problem.  Sand/oil separators are 
typically used for pre-treatment, removing coarser particles, and should discharge to an 
infiltration system (i.e. drywell, infiltration trench or detention basin) for final treatment 
and nutrient removal.   
 
Typical maintenance of sand/oil separators includes trash removal if a screen or other 
debris capturing device is used, changing of oil absorbent pillows or cartridges and 
removal of sediment  and sludge using a vactor truck. Operators of vactor trucks must 
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be properly trained in mechanical treatment device maintenance. Maintenance should 
include keeping a log of the amount of sediment collected and the date of removal. 
Some cities have incorporated the use of GIS systems to track sediment collection and 
to optimize future sand/oil separator cleaning efforts.  
 
Keep in mind that when the sump within the device begins to reach capacity, storm flows 
can re-suspend sediments trapped in the mechanical treatment device, that will 
ultimately bypass treatment. Frequent clean-out can retain the designed volume within 
the device’s sump, thus allowing for optimal treatment.  
 
There are a wide variety of mechanical treatment devices on the market, which will not 
be elaborated on in these notes.  These products vary from baffle-type systems to swirl 
separators, or hydrodynamic structures (see figure below).  Swirl separators are 
modifications of the traditional oil-grit separator and include an internal component that 
creates a swirling motion as stormwater flows through a cylindrical chamber.  
 
No matter what type of mechanical treatment device that is installed, it is essential to 
work closely with the manufacturer and installer to create and effective maintenance and 
monitoring plan to ensure the systems proper functionality.   
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
This mechanical treatment device needs to be maintained regularly to remain effective. 
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Maintenance costs, activities, and schedules for urban management practices 
(Adapted from CWP, 1998)  

Type of 
Practice 

Management 
Practice 

Annual 
Maintenance 
Cost (% of 

Construction 
Cost) 

Maintenance 
Cost for a 
"Typical" 

Application

Maintenance Activity Schedule 

• Cleaning and removal of 
debris after major storm 
events; (>f rainfall)  

• Harvest vegetation when 
a 50% reduction in the 
original open water 
surface area occurs  

• Repair of embankment 
and side slopes  

• Repair of control 
structure  

Annual or as needed

• Removal of accumulated 
sediment from forebays 
or sediment storage areas 
when 60% of the original 
volume has been lost  

5-year cycle 

Ponds/ 
wetlands 3%–6% $3,000 to 

$6,000 

• Removal of accumulated 
sediment from main cells 
of pond once 50% of the 
original volume has been 
lost  

20-year cycle 

Dry Ponds ~1% $1,200 See above 

Detention/ 
Retention 
Practices 

Wetlands ~2% $3,800 See above 
• Cleaning and removal of 

debris after major storm 
events; (>2" rainfall)  

• Mowing and maintenance 
of upland vegetated areas  

• Sediment cleanout  
• Repair or replacing of 

stone aggregate  
• Maintenance of inlets and 

outlets  

Annual or as needed
Infiltration 
Facilities 

Infiltration 
Trench 5%–20% $2,300 to 

$9,000 

• Removal of accumulated 
sediment from forebays 
or sediment storage areas 
when 50% of the original 
volume has been lost  

4-year cycle 
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• Cleaning and removal of 
debris after major storm 
events; (>2" rainfall)  

• Mowing and maintenance 
of upland vegetated areas  

• Sediment cleanout  

Annual or as needed

 

Infiltration 
Basin 1%–10% $150–$1,500

• Removal of accumulated 
sediment from forebays 
or sediment storage areas 
when 50% of the original 
volume has been lost  

3- to 5-year cycle 

• Removal of trash and 
debris from control 
openings  

• Repair of leaks from the 
sedimentation chamber or 
deterioration of structural 
components  

• Removal of the top few 
inches of sand, and 
cultivation of the surface, 
when filter bed is clogged 

Annual or as needed

Sand Filters 11%–13% $2,200 • Clean out of accumulated 
sediment from filter bed 
chamber once depth 
exceeds approximately ½ 
inch, or when the filter 
layer will no longer draw 
down within 24 hours  

• Clean out of accumulated 
sediment from 
sedimentation chamber 
once depth exceeds 12 
inches  

3- to 5-year cycle 

Filtration 
Practices 

Dry Swales,  
Grassed  

Channels,  
Biofilters 

5%–7% $200 to $2,000

• Mowing and litter/debris 
removal  

• Stabilization of eroded 
side slopes and bottom  

• Nurtient and pesticide use 
management  

• Dethatching swale bottom 
and removal of thatching  

• Discing or aeration of 
swale bottom  

Annual or as needed
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   • Scraping swale bottom 
and removal of sediment 
to restore original cross 
section and infiltration 
rate  

• Seeding or sodding to 
restore ground cover (use 
proper erosion and 
sediment control)  

5-year cycle 

Filter Strips $320/acre 
(maintained) $1,000 

• Mowing and litter/debris 
removal  

• Nutrient and pesticide use 
management  

• Aeration of soil on the 
filter strip  

• Repair of eroded or sparse 
grass areas  

Annual or as needed

• Repair of erosion areas  
• Mulching of void areas  
• Removal and replacement 

of all dead and diseased 
vegetation  

• Watering of plant 
material  

Biannual or as 
needed 

 

Bioretention 5%–7% $3,000 to 
$4,000 

• Removal of mulch and 
application of a new layer 

Annual 

 
References  
 
Center for Watershed Protection (CWP). 1998. Costs and Benefits of Storm Water BMPs: 
Final Report 9/14/98. Center for Watershed Protection, Ellicott City, MD.  
 
EPA Website at http://cfpub.epa.gov/npdes/stormwater/menuofbmps. 
 
For more information, go to the website listed above. 
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Chapter 8 
Permitting 
 
 
 
Definitions 
 
Hard Land Coverage:   A man-made structure, improvement or covering, either created 
before February 10, 1972 or created after February 10, 1972 pursuant to either TRPA 
Ordinance No. 4, as amended, or other TRPA approval, that prevents normal 
precipitation from directly reaching the surface of the land underlying the structure, 
improvement or covering.  Such structures, improvements and coverings include but are 
not limited to roofs, decks, surfaces that are paved with asphalt, concrete or stone, 
roads, streets, sidewalks, driveways, parking lots, tennis courts, patios. 

 
Soft Land Coverage:  Lands so used before February 10, 1972, for such uses as for the 
parking of cars and heavy and repeated pedestrian traffic that the soil is compacted so 
as to prevent substantial infiltration.  A structure, improvement or covering shall not be 
considered as land coverage if it permits at least 75 percent of normal precipitation 
directly to reach the ground and permits growth of vegetation on the approved species 
list.   

 
Excess Land Coverage:  The amount of legal existing land coverage on the property that 
exceeds the base land coverage for the project area based on the Land Capability 
system developed Dr. R.G. Bailey.  If the land coverage has been legally established 
pursuant to the definitions of Hard and Soft Land Coverage above, the coverage is often 
referred to as “grandfathered” land coverage.   

 
Allowable Land Coverage: The amount of allowable land coverage for most parcels with 
existing development (exclusive of residences approved under the Individual Parcel 
Evaluation System (IPES)) is based on the Bailey Land Classification System.  The 
Bailey System rates land based on sensitivity to development as determined by soil type 
and slope: Classes 1, 2, and 3 are defined as “sensitive” and Classes 4, 5, 6, and 7 are 
defined as “non-sensitive”.  Land Capability District 1b, also known as Stream  
Environment Zone (SEZ), is the most environmentally sensitive land capability district.  
In general, a SEZ is an area which owes its biological and physical characteristics to the 
presence of surface or ground water.  Each of the seven land capability classes has a 
corresponding percentage of allowed land coverage: 

 
 Land Capability District  Land Coverage Allowed 
  1(a, b, c)     1% 

2 1% 
3 5% 
4 20% 
5 25% 
6 30% 
7 30% 
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Land Capability District: A soils unit designated on the adopted TRPA land capability 
map and denominated by a numerical rating of one through seven, e.g. Land Capability 
District 1.  The system devised by Dr. Robert G. Bailey sets forth land coverage 
limitations for construction on parcels based on their geological characteristics and their 
suitability for development. 

 
Individual Parcel Evaluation System (IPES):   Since January 1, 1989, the IPES system 
has been in place for the review of single family dwelling applications. The IPES score is 
generated by evaluating the property specific environmental characteristics using eight 
evaluation criteria, (Relative Erosion Hazard, Runoff Potential, Degree of Difficulty to 
Access the Building Site, Parcels Requiring Access Through a Stream Environment 
Zone, Stream Environment Zone, Condition of Watershed, Ability to Revegetate, Need 
for Water Quality Improvements in Vicinity of Parcel and Proximity to Lake Tahoe) which 
determines the suitability of the parcel for development.    The IPES system sets forth 
land coverage limitations in addition to a numerical score which determines its eligibility 
to be built upon.    
 
“Exempt” Projects:  If a project is considered Exempt pursuant to Chapter 4 of the TRPA 
Code of Ordinances, then the project does not require review by TRPA or a TRPA 
permit.  However, permits may be required from the local jurisdiction where the property 
is located.  Please see that enclosed handouts that provide information regarding 
permitting in each jurisdiction.   

 
“Qualified Exempt” Projects: If the proposed project is considered Qualified Exempt 
pursuant to Chapter 4 of the TRPA Code of Ordinances, then the applicant must file a 
Qualified Exempt Declaration form that describes the proposal.   Additional permits may 
be required from the local jurisdiction where the property is located.  Please see that 
enclosed handouts that provide information regarding permitting in each jurisdiction.   

 
 

Introduction 
 
The installation of Best Management Practices (BMPs) may require the property owner 
to obtain permits from the Tahoe Regional Planning Agency (TRPA) or the local 
jurisdiction where the property is located (City of the South Lake Tahoe, Washoe 
County, El Dorado County, Placer County or Douglas County).  The need to obtain 
permits may be initiated due to the amount of excavation being performed, paving of 
unpaved driveways, the installation of BMPs in easement areas, the removal of trees or 
other vegetation, landscaping or issues concerning land coverage on the subject 
property.   This chapter is intended to provide a general overview of situations where 
permits are required when installing BMPs.   This chapter should not be construed to 
cover every scenario or be a comprehensive guide to permitting.   If additional questions 
are raised beyond what is provided for in this chapter, please call either TRPA at (775) 
588-4547 or your local jurisdiction as appropriate.   
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When are permits needed? 
 
Excavation 
 
Please note that any amount of grading, excavation, or filling in a stream environment 
zone (SEZ), a flood plain, or in the shorezone is generally prohibited.   In addition, 
proper erosion control measures, such as erosion control fences or fiber logs, must be in 
place before any grading, excavation, or filling is initiated.   BMP Site Evaluations 
completed by either the Nevada Tahoe Conservation District, the Tahoe Resource 
Conservation District, the Natural Resources Conservation Service or the Tahoe 
Regional Planning Agency shall serve as the permit for excavation (unless noted as 
otherwise on the evaluation), however, please note that in most cases, temporary BMPs 
also need to be installed.   General excavations that meet the following criteria may 
either be Exempt or Qualified Exempt.   
 
Grading, Excavation, or Filling Less than 3 Cubic Yards:  Grading, excavation, or filling 
less than 3 cubic yards is considered Exempt by TRPA, provided that: 
  

• The associated grading, excavation, or filling does not exceed 3 cubic yards 
• The work is completed within 48 hours; 
• The site is stabilized to prevent erosion; 
• The grading, excavation, or filling does not occur during periods of 

precipitation, when the site is covered with snow, or is in a saturated, muddy 
or unstable condition; and 

• The grading, excavation, or filling is not part of a series of excavations that, 
when viewed as a whole, would require a TRPA permit. 

 
Grading, Excavation, or Filling Less Than 7 Cubic Yards:  Grading, excavation, or filling 
less that 7 cubic yards is considered Qualified Exempt by TRPA, provided that: 

 
• The grading, excavation, or filling occurs between May 1st and October 15th. 
• The grading, excavation, or filling occurs on high capability land (Class 4-7) 

or on a parcel with a buildable IPES score; 
• The site is stabilized within 48 hours to prevent erosion; 
• The grading, excavation, or filling does not occur during periods of 

precipitation, when the is covered with snow, or is in a saturated, muddy or 
unstable condition; and 

• The grading, excavation, or filling is not part of a series of excavations that, 
when viewed as a whole, would require a TRPA permit.  

 
Grading, Excavation, or Filling Greater Than 7 Cubic Yards:  Grading, excavation, or 
filling greater than 7 cubic yards requires a TRPA Permit. 
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Landscaping 
 
Landscaping and Gardening: Landscaping and gardening is considered Exempt by 
TRPA, provided that: 
 

• The landscaping is in accordance with the TRPA Handbook of Best 
Management Practices requirements for fertilizer use and the TRPA plant list; 

• There is no creation or relocation of land coverage (e.g., pathways); 
• Any associated grading, excavation, or filling is Exempt; and 
• The natural slope of the site is maintained (i.e., no terracing or recontouring). 
 

 
Residential Driveways 
 
There are many different scenarios encountered when installing Best Management 
Practices for driveways.  Most driveway situations should fit into one of the categories 
below, however, if additional questions arise, please contact the TRPA offices at (775) 
588-4547.    
 

• If the property owner is simply constructing overlays upon existing paved 
surfaces, this activity is considered Exempt by TRPA.  
  

• To pave a dirt driveway, the property owner must complete a Driveway Paving 
Application.   Driveway Paving Applications can be completed at the City of 
South Lake Tahoe, El Dorado County and at TRPA.  If the property owner 
chooses to submit this application to the TRPA Erosion Control Team and install 
all prescribed BMPs for the entire subject parcel, there is no application fee.   
This permit allows only existing compacted areas, created prior to February 10, 
1972, to be paved for a driveway.  This application does not permit relocation of 
existing land coverage or increases in land coverage.   The paving permit only 
addresses land coverage associated with a paved driveway and does not verify 
land coverage for the entire parcel.   

 
The paving application is intended to provide “the minimum driveway access and 
parking” (approximately 400 square feet).  Generally, if there is a garage or other 
parking structure, the area to be paved should be located in front of the garage or 
other parking structure, for access.   If the property owner would like to have 
additional compacted areas verified as “legal existing land coverage” pursuant to 
Chapter 2 of the TRPA Code of Ordinances, beyond what is permittable in the 
Driving Paving Permit, the property owner would need to submit a land coverage 
verification or site assessment application to TRPA or the local jurisdiction (as 
applicable). 
 

• Some residential properties do not have an existing driveway on site.  The local 
jurisdictions and TRPA require that property owners have two on-site parking 
spaces (generally around 400 square feet which is equal to two, 10’ x 20’ parking 
spaces).   In calculating the number of spaces needed on site, please be aware 
that TRPA recognizes existing garages as one on-site parking spot  (regardless 
of the size of the garage).  In order to install a new driveway or parking pad, 
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property owners must either: 1) have the allowable land coverage on site to 
install a driveway, 2) relocate legal existing land coverage on-site, 3) transfer in 
the minimum amount of land coverage based on Subsection 20.3.B(7) of the 
TRPA Code of Ordinances through a TRPA permit, or 4) in some cases, parking 
areas may be designated in the right-of-way if there is no other feasible 
alternative and the local jurisdiction or highway department provides approval.   
The fourth option should be explored, only when no other option is available.  In 
order to determine whether a property fits any of the above criteria, a land 
coverage verification and land capability verification or a site assessment is 
required.  These applications should be submitted to TRPA or the local 
jurisdictions as appropriate.   
 
There are several other standards that must be used in designing residential 
driveways.  First, driveways must be consistent with the driveway standards 
found in Chapter 24 of the TRPA Code of Ordinances (copies enclosed).  
Secondly, in may cases parking barriers must be installed to prevent parking or 
the storage of equipment on unpaved areas.    Split-rail fences, wood bollards or 
boulders are often used as parking barriers.  Split-rail fences or wood bollards 
are preferable to boulders because often boulders can be moved too easily.    If 
you have additional questions on driveway standards, please contact TRPA or 
your local jurisdiction.   
 
 

Paving of Parking Lots and Driveways for Commercial, Tourist Accommodation, 
Recreation and Public Service Properties 
 
These projects generally require the installation of either sand cans or sand/oil 
separators to remove pollutants and sediment that is generated from stormwater runoff.  
In addition these projects generally require a substantial amount of grading and 
therefore a TRPA permit is required for these activities.   Projects must be designed to 
meet all TRPA and County or City standards for parking area and driveway design.  
These standards refer to the slope of the graded area, vegetation components, driveway 
width standards, parking space design as well as other property specific requirements.  
TRPA requirements for driveway installation are found in Chapter 24 of the TRPA Code 
of Ordinances.  In addition, the Community Plan Area Statements for each jurisdiction 
may include additional design requirements for the design of driveway and parking 
areas.  These documents are available for viewing at the TRPA offices or at your local 
planning department.   Parking areas will require a permit from TRPA as well as the local 
jurisdiction (City of South Lake Tahoe, Washoe County, Placer County, Douglas County, 
or El Dorado County).    
 
 
Retaining Walls 
 
TRPA does not generally require permits for the installation of retaining walls, however 
there are some exceptions.   Some cases that may require permits are large retaining 
walls that are visible from scenic corridors (i.e. Lake Tahoe, Highway 89 and 50), 
installations that require the excavation of greater than 3 cubic yards of dirt, installations 
that require the removal of any trees or vegetation, or retaining walls installed that alter 
the natural slope of the site.  There may be other instances where TRPA permits are 
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required.  Please contact TRPA at (775) 588-4547 to determine if a permit will be 
required for your project.   

 
Your local jurisdiction may also require the submittal of a permit and engineered plans.  
Please refer to the enclosed handouts that describe each jurisdictions’ specific 
requirements in terms of retaining wall installation.   
 
 
Shoreline Protective Structures   
 
Shoreline protective structures are used to prevent erosion of the backshore of Lake 
Tahoe.  These structures require the submittal of a TRPA Shorezone Application to 
TRPA for review and approval.   These structures must be designed by a qualified 
professional and meet the standards found in Subsection 54.13 of the TRPA Code of 
Ordinances in terms of the necessary environmental findings and design criteria.   In 
most cases the shorezone protective structures must be designed so that they are 
sloping and permeable.  Additional permits may be required from such agencies as 
Nevada State Lands, the California State Lands Commission, the U.S. Army Corps of 
Engineers, the California Regional Water Quality Control Board- Lahontan Region and 
your local jurisdiction.   
 
 
 
 
 


