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GLOSSARY OF TERMS

Best Management Practice, Practices. A practice that eliminates or reduces the discharge
pollutants from construction sites to waters of the state.

Caltrans Basin Sizer: A Caltrans program that can be used to calculate water quality volumes
for anywhere in California

Caltrans Revised Universal Soil Loss Equation 2 (Caltrans RUSLE2). The Revised Universal
Soil Loss Equation 2, modified for Caltrans use.

Cover Management “C Factor”. Represents how soil, vegetation, and residue affect soil loss.

Construction Phase. The period when project construction activities occur, including major site
preparation, grading, excavation, structures and roadway construction, drainage, landscaping,
sound walls, and other construction activities.

Cover/C. Cover management “C factor” (see above.)

Erosion Prediction Procedure. A procedure to predict erosion rates in all three project phases,
with greater accuracy and confidence than the current subjective erosion control design
procedures.

Erosion Control Report. A report generated by RUSLEZ2 with input and output results.

Erosivity. The product of storm energy times the maximum 30-minute rainfall intensity.

Fiber Rolls. Used on the toe and face of slopes to intercept runoff, reduce iflow velocity, release
the runoff as sheet flow, and provide removal of sediment from the runoff. Fiber rolls consist of
wood, rice, or wheat straw, or coconut fibers rolled or bound into a tubular roll.

Groundcover. Material in contact with the soil that both intercepts raindrops and slows runoff.
Groundcover is provided by live vegetation, plant litter, crop residue, and applied materials.

Isohyetal Map. Isohyetal maps are rainfall intensity contours generated by rainfall data based
on rainfall recording stations in the area. The map considers microclimatic aspects on different
topographic conditions.

Cover - Management Practices. List of dates, operations, vegetation, and external residue used
to describe most erosion control practices.

Maximum Allowable Erosion Rate. (MAER) The performance goal to be used in determining the
maximum amount of erosion on a hillslope based on best available technologies (BAT),
receiving water condition, and cost effectiveness to obtain maximum extent practicable (MEP)
treatment.

Permissible Soil Loss. Allowable soil loss based on preexisting conditions of project site.

Post-Construction. A defined period of 5 to 15 years after the project construction work has
been accepted by Caltrans as complete.
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GLOSSARY OF TERMS

Pre-Construction. The period prior to any significant ground-disturbing activity at the project
site.

Practice/P. Practices are used to control soil loss. One type is cultural practice, like planting,
vegetative cover, crop rotations, conservation tillage, and applying mulch. Another type is
utilizing supporting practices such as contouring, strip cropping, and terraces.

Predicted Soil Loss/A. An output result of the erosion control procedure.

Profile (RUSLEZ2). A computational component that computes erosion along an overland flow
path on a hillslope and contains computed soil-loss and sediment-yield estimates.

Rainfall Erosivity/R. The Product of storm energy times the maximum 30-minute rainfall
intensity. (repeated above)

Rainfall Intensity. The rate of precipitation.

Reference Site. The sample site considered for completing the erosion prediction procedure, as
a comparison for the project site. Ideally, the site should contain disturbed but revegetated soil
with similar slope length and steepness and similar slope aspect as those proposed for the
project.

Revised Universal Soil Loss Equation 2. The Revised Universal Soil Loss Equation 2 (RUSLE2)
is an empirically derived model, widely used to estimate rill and inter-rill erosion that occurs on
overland flow areas.

Rock Cover. A groundcover that reduces erosion much like plant litter, crop residue, and
applied mulch except the rock does not decompose and add organic matter to the soil. Rock
fragments are sufficiently large to not be moved by runoff and the diameter is generally larger
than 10mm.

Rotation. A list of operation descriptions in cover management descriptions that are repeated in
a cycle. The length of cycle is rotation duration.

Screenshot. A snapshot of screen.

Sediment Basin. A basin that collects storm water discharge from a construction site. Discharge
is usually passed through a perforated riser that completely drains basin in 24 hours.

Sediment Delivery. A quantity of detached soil discharges offsite from construction site.

Shotcrete. A type of concrete used to retain the earth.

Site Summary Form. Provides certain base information regarding the proposed project and the
project site that will be used in the Caltrans RUSLE2 model runs.

Slope Length/L. Distance along overland flow path.

Slope Percent/S. Percentage of slope along overland flow path.
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GLOSSARY OF TERMS

Soil Detachment. Separation of soil particles from soil mass by raindrops, water drops falling
from vegetation, and surface runoff.

Soil Erodibility/K. A factor value empirically determined from erosion on unit plot that represents
soil susceptibility to erosion.

Soil Surface Roughness. A random roughness caused by soil peaks and depressions that pond
runoff, which are created by a soil-disturbing operation.

Steepness. Percentage of slope along overland flow path.

T-Value. Soil loss tolerance value assigned by NRCS. It is a standard for protecting soil as a
natural resource and includes specific conservation planning criteria.

Vegetative Cover. Live cover above ground biomass and live canopy cover.

Worksheet. Computational component that compares erosion control alternatives and contains
computed soil-loss and sediment-yield estimates.
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SECTIONONE Introduction

1.1 Overview

This Erosion Prediction Procedure (EPP) Manual provides guidance on how to predict expected
erosion rates at California Department of Transportation (Caltrans) construction sites. Using
actual project site characteristics and proposed erosion and sediment control measures,
anticipated erosion rates may be calculated for the following project phases:

Pre-Construction: The period prior to any significant ground-disturbing activity at the project
site.

Construction: The period when project construction activities occur, including major site
preparation, grading, excavation, structure work and roadway construction, drainage,
landscaping, sound walls, and other construction activities.

Post-Construction: A period after the project construction work has been completed and the
permanent erosion control and revegetation, such as seeding and planting, are established
and matured. This period will usually be 5 to 15 years although shorter periods may be
achievable under optimum conditions and longer periods may be acceptable under less
favorable (e.g., arid) conditions.

The general procedure for achieving the above is as follows:

1. Obtaining site data and calculating the predicted pre-construction erosion rates.

2. Establishing a Maximum Allowable Erosion Rate (MAER) for the construction and post-
construction phases of the project.

3. Selecting construction and post-construction soil stabilization and sediment control Best
Management Practices (BMPs) and revegetation techniques to limit erosion to achieve
the established MAER for each phase.

4. Documenting the findings in an Erosion Control Report (EC Report).

To facilitate the execution of steps 1 and 3, the Revised Universal Soil Loss Equation Version 2
(RUSLE2) model has been modified to meet the specific requirements of the Caltrans. The
benefits of using RUSLEZ2, specifically modified for Caltrans as an erosion prediction tool,
include:

e The ability to predict erosion rates in all three project phases, with greater
accuracy and confidence than the current erosion control design procedures.

e The ability to use a quantitative iterative process to select the most appropriate
combination of permanent and temporary BMPs for soil stabilization and erosion
and sedimentation control during the construction and post-construction project
phases.

e The ability to use EC Reports to communicate design approaches, BMPs, and
erosion control plans and findings, included as part of defined projects, to review
agencies including the Regional Water Quality Control Board and the U.S.
Environmental Protection Agency (USEPA), and resources agencies including
the U.S. Army Corps of Engineers, U.S. Fish and Wildlife Service, and the
California Department of Fish and Game.
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SECTIONONE Introduction

e The increased ability to address public concerns related to water quality issues
by incorporating detailed erosion control plans in the project construction and
post-construction phases.

e The ability to prepare high-quality studies specifically addressing erosion control
and management during the construction and post-construction project phases.

e An improved capability to facilitate compliance with environmental laws
applicable to the construction and post-construction phases of each project,
including the California Environmental Quality Act, the National Environmental
Policy Act, and the federal and state Clean Water Acts.

e The improved ability of Caltrans and its contractors to better compare,
understand, and improve the effectiveness of individual and combinations of
BMPs in the construction and post-construction project phases.

The above procedure may be used to assist Caltrans in meeting the requirements of the
Caltrans Statewide National Pollutant Discharge Elimination System (NPDES) permit and the
Caltrans Storm Water Management Plan (SWMP, Caltrans 2007).

1.2 Purpose

The purpose of this EPP is to communicate the method established and approved by the Office
of Storm Water Management — Design for the prediction of erosion rates before, during, and
after construction of Caltrans projects to meet the erosion and sediment control requirements
identified in the Caltrans statewide NPDES Permit (Provisions C-2, E, and H) and the SWMP
(Sections 3 and 4).

1.3 EPP Objectives

The objectives of this EPP are:

¢ To identify methods for collecting project-specific information necessary as inputs
to RUSLE2.

e To provide consistency with existing Caltrans manuals, procedures, policies, and
practices for assessing project site conditions. The EPP identifies potential
appropriate sources of project and site information, including existing
geotechnical studies, design plans, environmental studies, and other data
sources.

e To identify a method for estimating the amount and type of existing vegetative
cover on a project site.

e To identify a method for establishing the MAER for a project site. This MAER is
used in the Caltrans RUSLE2 modeling process to assess the effectiveness of
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SECTIONONE Introduction

the identified project BMPs in reducing erosion associated with the construction
and post-construction project phases. This method will allow performance goals
to be applied to erosion control and revegetation design.

e To consider the diverse topographical and climate conditions across California
and identify how the appropriate topography and climate data for each project
site should be selected from the tailored choices in Caltrans RUSLE2 or by
inputting project-specific information and options for the pre-construction,
construction, and post-construction phases.

e To consider the wide range in soil types and conditions across California and
identify how the appropriate soil characteristics for each project site should be
selected from the existing choices in Caltrans RUSLEZ2 or by inputting project-
specific information and options. The options include relatively undisturbed
native soils, substantially disturbed soils during construction, and substantially
modified soils in the post-construction phase, as appropriate for the three project
phases.

e To provide a process to assess the effectiveness of vegetation growth and
establishment during the post-construction phase to control erosion and reduce
runoff and sedimentation from the project site. The EPP considers the
effectiveness over a sufficient time period (years) to assess the effectiveness of
the vegetation growth and maturation and when/if the vegetation needs to be
replaced or modified. The EPP includes a comparison of the performance of the
project site during the post-construction phase with a reference site, to ensure
that the vegetation at the project site is properly maturing and that it is achieving
the desired erosion control goals.

e To provide a report template that allows each user to use the Caltrans RUSLE2
erosion prediction model and to prepare EC Reports effectively and consistently
across the state for all state projects.

e To describe the Caltrans RUSLE2 model process, which will allow users to select
effective BMPs for the construction and post-construction phases of highway
projects, consistent with the requirements of the Caltrans statewide NPDES
permit, the Caltrans SWMP, and Caltrans Storm Water Quality Handbook
Construction Site BMPs.

1.4 EPP Manual Organization

The EPP is intended to be used in conjunction with the desktop computer-based Caltrans
RUSLEZ2 model on Caltrans transportation projects. The EPP is organized as follows:

Section 1 (Introduction): This section provides a description of the EPP, the purpose of the
EPP, and how to use the EPP.

Section 2 (Procedure): This section presents the EPP step-by-step process, including selecting
a reference site, and establishing the MAER.

Erosion Prediction Procedure Manual 1-3
September 2008



SECTIONONE Introduction

Section 3 (Site Characterization): This section provides guidance to the user on the collection
of information to describe the project and the collection of other relevant site data for input into
Caltrans RUSLEZ2, using a standardized Site Summary Form.

Section 4 (Erosion Prediction Using Caltrans RUSLE2): This section describes the Caltrans
RUSLE2 model and provides an overview of how this model can be used to predict erosion for
Caltrans highway projects, including how to select and input data into the model.

Section 5 (References): This section lists the technical references researched during the
preparation of this EPP.

Appendix A (Climate, Soil, and Crop Management Databases): This appendix describes the
climate, crop, and soil databases included in the Caltrans RUSLE2 model as modified for
Caltrans projects.

Appendix B (Soil File Creation): This appendix has a soil testing guideline for erosion control
projects.

Appendix C (Final Management Practices Structure): This appendix outlines the layout for BMP
options in Caltrans RUSLEZ2, explaining the assumptions on which the options are based.

Appendix D (BMP Data Sheets and Caltrans RUSLE2 Assumptions): This appendix provides a
BMP listing as it relates to the Caltrans RUSLE2 program and assumptions used in the
program.

Appendix E (Caltrans RUSLE2 Components and Analyses): This appendix contains
instructions and a sample project run-through of the EPP for a sample project (Truckee
Bypass.) It also contains computer screenshots of the Caltrans RUSLE2 model input and
output.
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SECTIONTWO Procedure

This section describes the overall process for predicting and managing erosion on highway
construction projects. The process includes the following steps: site characterization, identifying
the MAER, identifying appropriate reference sites, predicting erosion rates, selecting
appropriate BMPs, and preparing the EC Report. Each of these steps is described in the
following subsections.

2.1 Site Characterization

The first step in predicting erosion rates is to gather information about the site. This information
includes a project description, soils information, climate data, topographic maps, and design
plans. These are entered into the Site Summary Form, which is covered in detail in Section 3.
It is important that the information be as accurate as possible so that realistic erosion rate
predictions can be obtained. The user should select enough locations to represent the overall
project area. This may require the analysis of several representative slopes. Each site should
have a minimum of three data collection areas. The project's Storm Water Data Report (SWDR)
may already include much of this information.

2.2 Maximum Allowable Erosion Rates

Another essential step in erosion prediction is establishing the MAER for the project site. MAER
was developed specifically for Caltrans RUSLE2 and is the performance goal to be used in
determining the maximum amount of erosion on a hillslope based on best available
technologies (BAT), receiving water condition, and cost effectiveness to obtain maximum extent
practicable (MEP) treatment.

MAER values are primarily source control criteria and not sediment control goals for protecting
offsite resources from excessive sedimentation or water quality degradation. However, the
MAER for sites that are subject to NPDES-regulated discharge requirements (e.g., sites that
discharge to environmentally sensitive areas [ESAs]) should take into account the
corresponding water quality objectives.

Selecting an appropriate MAER for a particular project site can be difficult and at times
controversial, as studies to support such values are somewhat limited. RUSLE2 addressed this
issue by reducing soil loss to a rate less than the “soil loss tolerance” (T), which would protect
the soil and maintain its productive capacity. However, soil loss tolerance values were originally
derived for agricultural purposes, with cropland productivity and preservation in mind, and are
based on U.S. Department of Agriculture-Natural Resources Conservation Service (USDA-
NRCS) soil surveys (Wischmeier and Smith 1978). Thus T values, by nature, are not directly
applicable for construction sites. Additionally, the use of T values requires the setting of an
accurate numeric value that would apply equally for all project sites. Conversely, MAERs can
be site or region specific and can include socioeconomic considerations by establishing a level
of erosion control that can reasonably be achieved with current soil conservation technology.
Therefore, utilization of T values in Caltrans RUSLE2 is inappropriate and is the reason why
RUSLE2 was modified to compare the computed erosion to a percentage or performance-based
goal (MAER).
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SECTIONTWO Procedure

The MAER must be established for two stages of the project, the construction phase and the
post-construction phase. The options for selecting an appropriate MAER for each phase are
discussed below.

2.2.1 Construction MAER

Option 1: For non-ESAs, erosion should be reduced on the proposed cut and fill slopes
by 80 percent though the design and deployment of BMPs. For instance, if
the resulting erosion rate (calculated using Caltrans RUSLE2) for a
construction site for proposed cut and fill slopes without the use of any BMPs
is 10 tons/acre/year (t/aclyr), this value would need to be reduced by 80
percent, to 2 t/acl/yr or less, through the incorporation of applicable BMPs.
Some NPDES-delegated authorities have used this 80 percent benchmark as
a method to establish BMP utilization to the MEP (Wisconsin Department of
Commerce 2007; City of Sheboygan 2007; Wisconsin DNR 2007; USEPA
2005).

Option 2: For ESAs, permitting agencies may require different or more restrictive rates
of erosion. These may be expressed in terms of limits on sediment delivery
or discharge. This option requires collaboration with the NPDES coordinator
at each respective construction site’s District office, in order to facilitate
compliance with local conditions. The corresponding limits would then need
to be translated into a MAER.

2.2.2 Post-Construction MAER

Option 1: For non-ESAs, the allowable erosion when vegetation is established should
be no more than the pre-construction condition. For- this option, the erosion
rates would be compared to conditions 15 years after construction completion
when the vegetation is assumed to be fully established and considered
structurally similar to the surrounding vegetation.

Option 2: For ESAs, the MAER is established as presented in Section 2.2.1, Option 2,
for the construction phase.

2.3 Reference Site

At times, it can be difficult to select appropriate BMPs for a specific project, especially when the
post-construction conditions are different than the pre-construction conditions. In these cases,
knowing how certain BMPs may have behaved in a similar environment can be beneficial.
Reference sites provide this information. The concept of a reference site is to use a previously
constructed site as a comparison for the project site. The reference site should be selected to
assist in selecting the appropriate erosion control measures for a proposed project. When the
post-construction condition of the project site (slope steepness, slope length, disturbed soil
characteristics, etc.) matches the pre-construction condition, then a reference site is not
required.

Proper selection of the reference site is a useful tool for predicting how the project’'s permanent
slopes and selected BMPs will perform. This is especially helpful when using RUSLE2 as the
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SECTIONTWO Procedure

vegetative component can be difficult to predict. An appropriate reference site should consist of
disturbed but revegetated soil with similar slope length and steepness and similar slope aspect
(facing direction) as those proposed for the project. The site should be well established and less
than 5 years old, and should be selected based on the proximity, soil type, and vegetation used.
The reference site should be studied to gauge the effectiveness of the vegetation used and how
well established it is.

The reference site should be in close proximity to the project site so that the climate
characteristics are similar. Sites with mature vegetation on well-developed soil should be
avoided as these will not resemble project slopes. The age of the reference site is helpful in
determining the length of time needed for the permanent erosion control and vegetation to
establish and stabilize the project slopes. The types and species of vegetation on the reference
site are helpful in selecting the vegetation likely to succeed on the project slopes. Soil samples
can be obtained from the reference site if soil from the project site is unattainable (i.e., soil
disturbance has already occurred).

Examples of good reference sites include (1) a completed vegetated widening project near the
proposed widening project, provided the soil and proposed slopes are similar, and (2) a
naturally vegetated landslide near a proposed slipout repair project. Selecting the reference site
for a proposed project can be challenging as it may be difficult to find a site where all the
parameters correspond to the parameters at the project site.

2.4 Erosion Prediction

Once site characterization, MAER selection, and reference site selection (if needed) are
complete, erosion rates are computed for each of the three project phases: pre-construction,
construction, and post-construction. Different storm water management schemes (i.e., BMPs)
are evaluated in an iterative process in the Caltrans RUSLE2 program until a specific scheme is
found that meets the established MAER for each phase. The types of BMPs included in the
program include:

e Construction BMPs: track walking, ripping/ridging, fiber rolls, hydraulic mulch,
hydroseeding, straw mulch, hydraulic mulch, bonded fiber matrix, straw blankets,
coconut/coir blankets, blankets plus seed, rock slope protection, silt fences,
compost/mulch berms, and wood mulch.

e Post-construction BMPs: wood mulch, pine needles, compost, rock (landscaping),
hydroseeded grasses and forbs, tree and shrub planting, groundcover/low-growing
shrub planting, non-biodegradable (permanent) blanket, and non-biodegradable blanket
plus seed.

e Strips/Barrier Management: silt fence, fiber rolls, straw bale barriers, and
compost/mulch berms.

A detailed description of the step-by-step process to calculate the erosion rates using the
Caltrans RUSLE2 program is presented in Section 4.0.
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SECTIONTWO Procedure
2.5 BMP Selection

An integral part of the process to achieve the MAER during construction and post-construction
is the selection of appropriate BMPs to control soil loss and erosion. For the construction
phase, temporary BMPs are selected until the erosion rate is reduced to the MAER or less.
This selection process is an iterative process until the desired erosion rate is achieved. For the
post-construction phase, permanent BMPS, including vegetative cover, are selected until the
predicted erosion rate is reduced to the established MAER or less (e.g., pre-construction level
for non-ESAs).

In addition to selecting BMPs based on performance and BAT, the user must also consider the
economic feasibility of the proposed BMP plan. The user should consider typical costs for
different options and look for comparable performance between BMPs to facilitate cost-effective
solutions that meet both the MEP treatment goals and stay within the project budget.

2.6 Report Preparation

After the Site Summary Form has been completed, Caltrans RUSLE2 is applied to predict
erosion rates, and the appropriate construction and post-construction BMPs have been
selected, the final step in the process is to document the findings in an EC Report. The EC
Report included in the EPP is suggested for documentation of the findings but the project’s
SWDR may also be used. An EC Report template is provided in the attached CD to facilitate
consistent and complete reporting.
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The effectiveness of the erosion control techniques utilized during and after construction is
dependent on the specific characteristics of the project site (i.e., the same BMPs will produce
different results at different sites), so an accurate site characterization greatly improves the
ability to select appropriates BMPs. This section presents guidelines and procedures for site
characterization activities.

3.1 Site Background

Prior to visiting the project site, the following information for the proposed project should be
obtained:

Caltrans district and county in which the project is located

Route number

Kiloposts/post miles (KPs/PMs), for the beginning and the end of the project segment
Site map

Topographic map

Aerial photography for the project site and immediately surrounding areas
Project summary:

- Project map, preliminary engineering drawings, and project description
- Project geotechnical reports

- Time frame and schedule

- Type of construction

The project's SWDR, Project Reports, or Project Summary Reports can provide much of the
above information. The existing condition of the site should be documented prior to any site
disturbance associated with the proposed project through a site visit. Digital photographs of the
site should include views of both vegetative and nonvegetative (e.g., rock, mulch) cover,
canopy, and exposed soil. Any areas of existing erosion or concentrated flows should be noted
along with project site runoff discharge conditions. Ground slopes should be verified against the
project and topographic mapping.

The intent of this data collection effort is to provide the following information in the Site
Summary Form for use during the Caltrans RUSLE2 model input phase:

i) Location Information: Note the county, route number, and beginning and ending KPs/PMs
for the project segment. For small projects, the PM or nearest street address to the project
segment should be noted to assist other agencies with locating the site as well as locating
the project site on other documents such as the isohyetal mapping.

i) Construction: The proposed construction activities and schedule should be identified. The
anticipated depth, area, and amount of earth-moving activities should be noted.

i) Climate: The project site location should be located on a local isohyetal map and a copy of
the map with the site location should be attached to the Site Summary Form. The isohyetal
maps are generated based on available rainfall recording stations at various locations in the
area. The map considers microclimatic aspects on different topographic conditions.

iv) Soil Conditions: During the site visit, the soil conditions at the site should be observed, with
particular notation of the amount of rock present at the soil surface. The geotechnical
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investigation conducted for the project should be reviewed and compared to the existing soil
conditions, and the soil types at exposed cut and fill slopes. The geotechnical investigation
may also have included the investigation of soil types on and in the immediate vicinity of the
project site. If the geotechnical report is not available, or if it doesn’t include this information,
use appropriate USDA-NRCS soil survey data or reference site soils data. As a final option,
use best professional judgment based on reasonable assumptions.

Topography: Project mapping with 1-foot contour intervals should be available when
reviewing the site. The available mapping, date of that mapping, source, scale, and contour
interval should be noted on the Site Summary Form. Vegetation and canopy shown on
mapping based on an earlier site visit or aerial photography can vary considerably
depending on the time of previous site visit or the aerial photography. Therefore, it is
important to compare the information (vegetation, canopy, drainage, and erosion features)
on the mapping used for the site visit with the actual site conditions during the site visit and
to note any differences on the Site Summary Form.

The hill slope length values used in Caltrans RUSLE2 can be either horizontal
measurements or measurements along the hill slopes. In the field, it is more accurate to
measure along the hill slope. For gradients less than 20 percent slope, the difference
between the calculated slope length and the slope length measured along the hill slope is
minimal. Hill slope length measurements can be obtained from topographic maps. The
slope length can be read accurately with 1- or 2- foot interval contour maps and fair
accuracy can be attained with up to 10-foot contour intervals. Usually, length is
overestimated when U.S. Geological Survey 7.5-minute quadrangle maps, i.e., 20-foot
intervals, are used but it will give a fair accuracy for small concave watershed areas.
Generally, project mapping is drawn with either 1- or 2-foot contour intervals. The profiles
can be generated from the project mapping for all three project phases (pre-construction,
construction, and post-construction) based on the project layout.

vi) Vegetation: The type and quantity of groundcover shrubs and canopy on the project site

should be noted on the Site Summary Form during the site visit. The percentage of each
type of vegetation should be estimated and circled on the form. The existing vegetation on
the site should be documented with digital photographs attached to the Site Summary Form.

vii) Reference site: It may be impossible to determine pre-construction site conditions for some

projects because of their extensive grading operations or other conditions limiting access to
proposed soil profiles and vegetation cover. For these instances a reference site should be
selected that is similar in structure and nature to the site under analysis. Ideally, this
reference site should have similar topography, soil, and climate as explained in previous
sections. This reference site should be used to gather site-specific information that is
relative to the project site and used accordingly. Reference sites should be in an
undisturbed state prior to analysis.

viii)Harvested Topsoil: Certain projects will have areas that have harvested topsoil and duff,

which can be stored onsite and reapplied at a later time once grading operations are
completed. For these sites, it is best to select a reference site to collect site-specific
information and then conduct a soil analysis of the harvested topsoil or duff to determine the
soil classification. Note that, since this is a disturbed site and will be susceptible to higher
erosion than a non-disturbed site, the next highest soil classification should be used in
determining site-specific soil classification.
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3.2 Obtain Data for the Site Summary

The information in the Site Summary Form can be obtained from a number Caltrans resources.
These include:

e The Project Report, which will include a detailed project description; a description of the
conditions at the project site, particularly soils and geotechnical; preliminary design plans;
phasing; construction methods; topography; hazardous materials; and other related
information.

e Preliminary project design and specifications; which will include more detailed design
information, information on existing drainage and flow characteristics, and other information
related to the site during all three project phases.

e The SWDR, which will provide a project description, site conditions, and information on
existing and proposed site drainage and flow characteristics.

e Detailed field visit to document and confirm the existing conditions at the project site,
including vegetation, drainage, slope, soil, etc.

These technical sources and the field visit should be used as the data sources for input into the
Caltrans RUSLE2 model for the proposed project. As noted elsewhere in this EPP, the Caltrans
RUSLE2 model does have some default or generic options when certain types of information
are not available in Caltrans technical supporting documents or other available sources for a
proposed project (e.g., certain soil or precipitation information).

3.3 Project Site-Specific Data

The Site Summary Form should be used to develop the project and site-specific information for
input in the Caltrans RULSE2 model. The primary inputs to this form are described in the
following sections and the form is described and illustrated in Section 3.3.6.

3.3.1 Climate/Rainfall

Climate should be determined by the specific project location. Fill in the project name, location,
route number, and KP/MP. The Caltrans District and county in which the project is located will
determine the climate zone. The exact location will determine the specific values for the climate
rainfall zone (see Appendix A for a description of the climate and soil databases available for
use in the Caltrans RUSLE2 program).

Use the isohyetal maps as the primary source for determining rainfall intensity for project
locations (typically 10-year, 24-hour rainfall). Typically, the District hydraulics unit or County
Flood Control Agency will have the local isohyetal mapping. The rainfall intensity is represented
as contours on the isohyetal map. Usually, the project site location is between two rainfall
intensity contours and the rainfall intensity should be interpolated between the contours. This
rainfall intensity value is used to select the climate data values in Caltrans RUSLE2.
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3.3.2 Vegetation Site Analysis

Visual analysis of the site is used to identify vegetation type, density, and vegetation cover.
Select an area (or areas if there are distinctly different vegetation types) that best represents the
typical vegetation and vegetation density and coverage for the project site. Within this area, a
square plot should be established that is approximately 20 strides along the bottom of the slope
and then another 20 strides up the slope. The area within the plot should be assessed as the
average vegetation site condition. Subsequently, the area should be subdivided into four equal
quadrants and each quadrant evaluated separately to determine vegetation density and
vegetation coverage. This analysis should combine the separate evaluations for the total
sample area and the four quadrants and average them into one number. This will assist in
determining the average vegetation density and vegetation cover for the project site.

3.3.2.1 Vegetation Classification

The user should determine the type of existing vegetation based on the following available
options in Caltrans RUSLEZ2:

Bare Ground

Grasses and Forbs

Grasses/Forbs and Shrubs

Grasses/Forbs, Shrubs, and Trees

Shrubs

Agricultural Options in Crop Management Zones (CMZs) 31, 32, 34, 36, 39, and 45

The user should use this list as a reference and select the most appropriate vegetation type that
best represents the existing vegetation onsite. This vegetation selection is used as input
information into the Caltrans RUSLE2 model.

3.3.2.2 Vegetation Cover and Density

Vegetation cover and density should be determined using the above-referenced sample area.
The user should visually inspect the project sample area, evaluate the selected vegetation type,
and determine the density of vegetation. The user should select the appropriate vegetation
density as minimal, medium, or dense. This should be determined by evaluating the ratio of the
vegetation cover actually in contact with the soil compared to the total area. Note that trees
provide minimal density and will not make a significant difference in the density number. In
evaluating Grasses and Forbs, note that grass has numerous contact points per area as
compared to forbs that typically have fewer points of contact for the same area. To determine
the density of the selected vegetation type, visually analyze the total number of plant material
contacts of that vegetation type.

Figure 3-1 gives a graphical overview of how different cover percentages may appear.
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10% COVER 40% COVER

60% COVER 70% COVER 90% COVER

Figure 3-1  Vegetation/Rock Coverage Classification

To convert percent cover into vegetation classifications and density for use in Caltrans RUSLE2
use the following guidelines:

e 0 to 30 percent cover is considered minimal cover
e 30 to 70 percent cover is considered medium cover
e Greater than 70 percent cover is considered dense cover

The 70 percent cutoff number is typically the trigger for termination of coverage under the
California General Construction Permit, as a site with 70 percent cover is considered stable.
The vegetation type with corresponding coverage classification should be used as input
information in Caltrans RUSLE2. A series of photos are provided as Figures 3-2a through 3-2d
to facilitate appropriate assessment of plant cover.
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"

Figure 3-2b Vgetaion Cover Approximately 50% — (30% to 70)
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Figure 3-2c  Vegetation Cover Approxiaely 90% Grater than 7%)

-

Figure 3-2d Vegetation Cover Approximately 95% — (Greater than 70%)
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3.3.3 Rock Cover

Rock fragments are unattached pieces of rock material three-eighths inches or greater in
diameter. Rock cover reduces soil loss and should be incorporated into the erosion model.
Site rock cover is determined using the same visual technique as used for the vegetation cover
as shown in Figure 3-1.

Visual Rock Cover (Percent Ranges)
10% to 30%
30% to 40%
40% to 60%
60% to 70%
70% to 90%

The value for rock cover should take into account the values for other cover types to avoid
overlapping values when the various cover percentages are combined (i.e., to avoid total
percentages greater than 100 percent).

3.3.4 Other Cover Factors

There are factors other than vegetation that influence erosion and are used as factors in
RUSLE2 but do not require input by the user. These are summarized below.

3.3.4.1 Groundcover

Groundcover is material in contact with the soil that both intercepts raindrops and slows runoff.
It includes all types of cover, such as mulches and compost, as well as live vegetation in contact
with the soil surface and plant litter (dead plant matter). The surface cover must be anchored to
the surface or be of sufficient size so that it is not blown away by wind or washed away by
runoff.

3.34.2 Canopy Cover

Canopy cover is vegetative cover above the soil surface that intercepts the raindrops but does
not contact the soil surface. Open spaces in a canopy, whether within the perimeter of a plant
canopy or the space between adjacent plants, are not considered canopy in Caltrans RUSLE2.
The two characteristics of canopy that are utilized in the Caltrans RUSLE2 calculations are (1)
the percent of surface covered by the canopy, and (2) the height within the canopy from which
intercepted rain drops reform into water droplets and fall to the ground; this fall distance is
known as the "effective fall height." The effective fall height is measured from the ground up to
the level within the canopy from which the majority of water droplets fall. The effective fall height
of a canopy varies with the vegetation type, the density of the canopy, and the architecture of
the plants (Toy and Foster 1998).

The impact velocity of water drops falling from a canopy is lower when the effective fall height is
less than 30 feet and higher when the fall height is above 30 feet because of the increased
mass of the drops falling from the canopy. Therefore, canopies greater than 30 feet are not
considered to provide erosion control benefits. The portion of canopy cover that is directly
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above groundcover has no effect on erosion because the groundcover is considered the
governing factor in erosion control in that instance.

3.3.5 Soils

Accurate soil properties are needed to run the Caltrans RUSLE2 model because soil type has a
significant influence on erosive potential. The soil properties may be obtained from the
geotechnical report for the project site or by conducting a soil analysis.

3.3.5.1 Site Observation

The user needs to determine the existing soil types at the project location and should do this by
conducting a visual analysis of the site. The number of representative areas is usually easy to
identify based upon slope steepness, slope aspect, changes in vegetative cover, soil color, etc.
Two samples per representative area are considered sufficient for highway projects for the
purposes of the EPP.

3.3.5.2 Soil Collection and Onsite Analysis

If soils data (i.e., texture) is unavailable from another source such as a geotechnical study, soil
collection and analysis need to be performed for the site. A visual analysis should be
conducted by selecting an area on the project site that best represents the average soil type in
appearance, including color, texture, and density. At this point, the analyst should dig or augur
a 10-inch-wide, 24-inch-deep hole. Samples of soil should be collected from the top, middle,
and bottom of the sample hole and the three samples should be composited into a single
sample. Enough soil should be taken from the composite sample to fill a 1-gallon container.
Samples should be sealed in an airtight container and the container marked with the date and
location of sample taken. Soil samples should be delivered to an approved soils lab to have an
agronomic soils test conducted.

3.3.5.3 Laboratory Analysis

Site soil samples should be taken and submitted to an approved soils lab for agronomic testing.
An example soils report and soil testing guidance are provided in Appendix B. The agronomic
soils report provides a detailed breakdown of soil. This breakdown will include classification of
the soil type, soil nutrient levels, and appropriate amendments necessary to properly sustain
plant vegetation. The report will identify the soil classification and specify the percent of sand,
silt, and clay. The soil classification and percentages of sand, silt, and clay will be used as input
information for the Caltrans RUSLE2 model. The soils report should specify which soil category
best represents the project soil sample as outlined in the Caltrans RUSLE2 model soil
classifications or the soil texture triangle can be used. Table 3-1 provides soil classifications
used in Caltrans RUSLEZ2.

3.3.54 Other Sources for Soil Properties

If the user is not able to collect soil samples for analysis from the project site, the user may
collect representative reference site samples, following the same procedures used for the
project site, as summarized above. If soil samples are not an option at the project or reference
site, the user may be able to obtain soil properties for the project site from a geotechnical report
as an alternative source of information. The last option would be to use the soil survey data and
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use the soil properties from the soil horizon that would represent a conservative erodibility factor

(most erodible).

Table 3-1
Soil Analysis Classifications

Clay
clay (greater than 50% clay)
clay (I-m OM, less than 50% clay)
clay (m-h OM, less than 50% clay)
Clay Loam
clay loam
clay loam
clay loam
clay loam
clay loam
clay loam
Loam
loam (high OM)
loam (low-mod OM)
loam (low-mod OM, v. slow perm)
(
(

high OM)

low-mod OM)

low-mod OM, v. slow perm)
mod-high OM)

mod-high OM, v. slow perm)
subsoil, substratum)

~ o~ o~~~ ~

loam (mod-high OM)
loam (mod-high OM, v. slow perm)
loam (subsoil, substratum)
Loamy Sand
Sand
Sandy Clay Loam
sandy clay loam (high OM)
sandy clay loam (low-mod OM)
sandy clay loam (low-mod OM, v. slow perm.)
sandy clay loam (mode-high OM)
sandy clay loam (mod-high OM, v. slow perm)
sandy clay loam (subsoil, substratum)

Silt Loam
silt loam (high OM)
silt loam (I-m OM)
silt loam (I-m OM, subsoil, substr)
silt loam (I-m OM, v. slow perm)
silt loam (m-h OM, v. slow perm)
silt loam (mod-high OM)

Silty Clay

silty clay (less than 50% clay)

silty clay (low-mod OM, less than 50% clay)

silty clay (mod-high OM, less than 50% clay)
Silty Clay Loam

silty clay loam (high OM)

silty clay loam (low-mod OM)

silty clay loam (low-mod OM, subsoil, substratum)

silty clay loam (mod-high OM)

silty clay loam (mod-high OM) .37b

silty clay loam (mod-high OM, v. slow perm)
Sandy Loam

sandy loam (I-m OM)

sandy loam (I-m OM, slow perm)
sandy loam (m-h OM)
(
(

(
(
(
silty clay loam (low-mod OM, v. slow perm)
(
(
(

sandy loam (m-h OM, slow perm)
sandy loam (subsoil, substratum)

Note: OM = Organic Matter

3.3.6 Slope Profile

The slope length and gradient are combined into a single topographic factor (LS) in the Caltrans

RUSLE2 model.

The estimated loss is based on the proportion of the watershed that each

topographic condition factor represents. The user should measure the horizontal distance and
elevation drop from where the runoff flows from the origin of overland flow in the project area to
the end of the segment or bottom of the concentrated flow. The user should then verify the site
conditions for slope against project contour grading plans and typical cross-sections. The
following slope profile information is input into the Caltrans RUSLE2 model:

e Segment flow length
e Vertical difference
o Average slope steepness
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The project site profile for the pre-construction phase is based on existing ground contours and
can be read from project contour grading plans. Typically, for undisturbed ground the slope is
relatively constant. The project plans provide the final (post-construction) slope profiles, which
may be made up of varying slope segments resulting in a more complex slope.

3.3.7 Site Summary Form

The data obtained from the various tasks above are entered into the Site Summary Form shown
below in Figure 3-3 and included for use in the attached CD. These values are used in Caltrans
RUSLE2 for the various project phases and BMP scenarios. The data locations along the site
should be noted, including whether these locations are typical or represent the worst-case
scenario. Each site should have a minimum of three data collection areas. On larger sites, the
user needs more data collection areas wherever variations occur in the slope, soils, rock,
canopy, and/or cover.
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PROJECT NAME & NO :

CALTRANS DISTRICT :

DETAILED LOCATION :

ESTIMATED PROJECT START DATE:

TYPE OF CONSTRUCTION:

MAPPING/SURVEY SOURCE AND DATE:
GEOTECHNICAL REPORT SOURCE AND DATE:
REFERENCE SITE LOCATION:

REFERENCE SITE SUMMARY:

CALTRANS EROSION PREDICTION PROCEDURE

RUSLE 2 - SITE SUMMARY

SITEVISIT DATE:
ROUTE: KPIPM:

Rev; 1 (12/05)

3.3.1 Rainfall / Climate 3.3.2: Sail Texture 3.3.1.1: Vegetation 3.3.3: Topography BMPs Fesults
Flawy Sediment
Construction Rainfall Hydrologic | Yegetation Y Wegetation] % Rock | % Canopy| Length |Steepness/] Erosion | Sediment] Soil Loss | Delivery
FPhasze District # County # Intensity Texture Clay Silt Sand Class Classification Cover Cover Cover (%) (Slope) Control Control trachr tackr Motes

[Attach photos of site & reference site data locations, general and close-up of cover)

Figure 3-3  Site Summary Form
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The RUSLE2 was developed to guide conservation planning and estimate soil erosion and
sediment delivery. The RUSLE2 program, along with the required databases, is available for
download on the RUSLE2 website (http://fargo.nserl.purdue.edu/rusle2_dataweb/RUSLE2_
Index.htm). RUSLE2 was modified in Caltrans RUSLE2 to facilitate erosion prediction
calculations for Caltrans highway construction projects.

4.1 Source of Model

RUSLE2 is the result of a series of model developments. The first program developed to
estimate rill and inter-rill erosion on overland flow areas was called the USLE (Universal Soil
Loss Equation). The USLE was released in the 1960s and was developed for cropland and was
later extended to other land uses. The first revision to the USLE (RUSLE1) was released in the
1990s and is land use independent.

RUSLE1 then evolved into RUSLE2, which was released in 2003 and applies to any land use
having exposed soil and overland flow but is based on agricultural site analysis. Development
of RUSLE2 was a joint project involving the U.S. Department of Agriculture (USDA)-Agricultural
Research Service (ARS), the USDA-NRCS, and the University of Tennessee. The USDA-ARS
provided overall leadership for the project, especially in developing the scientific components of
RUSLE2. The University of Tennessee provided leadership in developing the computer aspects
of RUSLEZ2, including its computational engine, user interface, and computer code.

RUSLE2 was developed to be land use independent and to serve a diverse set of users. The
principal application of RUSLE2 is conservation planning in the local and county-level field
offices of the USDA-NRCS. The lllinois State Water Survey, NRCS, ARS, and the University of
Tennessee analyzed the weather data to obtain new erosivity values. The NRCS advised the
project on its requirements for RUSLEZ2, evaluated RUSLE2, and developed a comprehensive
RUSLE2 operational database.

Whereas USLE was an index-based, empirically derived model, RUSLE2 uses a different
mathematical integration and has been adopted by the NRCS as the standard tool for erosion
prediction on disturbed lands. The RUSLEZ2 program provides the same analysis of erosion as
the RUSLE1 method; however, the RUSLE2 program computes average annual soil loss for a
particular day, unlike USLE and RUSLE, which only computed average soil loss at an annual
level. Additionally, the internal calculations (in the RUSLE2 program code) do not consist of a
direct application of USLE. Recently, RUSLE2 was modified further in a version known as the
ARS version, which has a database of highly disturbed lands and is more suitable for
construction projects. The ARS-RUSLE? also calculates sediment yield.

4.1.1 Caltrans Modifications to RUSLE2

The ARS-RUSLE2 database was further modified by Caltrans in 2005 and again in 2007 to limit
BMPs to those applicable to Caltrans projects. To customize the RUSLE2 program for Caltrans
purposes, a reorganization of the program database and corresponding folders was required.
The soil survey data and management zone data for California were loaded and typical
construction site management options such as fiber rolls and track-walked side slopes have
been added to the Caltrans RUSLE2 version. The addition of applicable Caltrans BMPs
required the matching and replacement of BMPs from the original RUSLE2 database with those

Erosion Prediction Procedure Manual 4-1
September 2008



SECTIONFOUR Erosion Prediction Using Caltrans RUSLE?2

Caltrans BMPs that were most equivalent. A number of options for items such as contouring
and strip farming were removed by Caltrans as they are not applicable to construction sites for
highway projects. The resulting modified ARS-RUSLE2 and modified database are referred to
as Caltrans RUSLE2.

4.2  Description of RUSLE2 Model

Caltrans RUSLEZ2 is based on the ARS-RUSLEZ2, January 2005 version. The latest version of
the Draft Users Guide for RUSLE2, dated January 2003, can be found at
http://fargo.nserl.purdue.edu/rusle2_dataweb/RUSLE2_Technology.htm. Specific changes
made to RUSLE?2 to develop the Caltrans RUSLEZ2 version include:

¢ (Climate Database: The climate database is limited to California and is the
Caclimate120303.gdb file from the NRCS database, which represents the
December 2003 database. The files were obtained from
http://fargo.nserl.purdue.edu/rusle2_dataweb/RUSLE2_Index.htm with separate
climate file revision dates as noted on the detailed listing provided in Appendix A.

e Soil Database: The Caltrans RUSLE2 soil database includes all California
counties with some counties subdivided into smaller areas. The files were
obtained from ftp://fargo.nserl.purdue.edu/pub/RUSLE2/Soils_Data/ California/
with separate soil file revision dates as noted on the detailed listing provided in
Appendix B.

e Crop Management Database: The Caltrans RUSLE2 CMZ files are CMZ 31, 32,
34, 36, 39, 45 and 71 .gdb files. The files were obtained from
ftp://fargo.nserl.purdue.edu/pub/RUSLE2/Crop_Management_ Templates/ with
separate CMZ file revision dates as noted on the detailed listing provided in
Appendix A.

o Management Practices: The management practices were revised to limit the
database to approved Caltrans BMPs and the names were revised to match
approved Caltrans BMPs. A number of Caltrans BMPs were added to the
management practices database. Several BMPs and BMP categories such as
contouring, diversion/terraces, and practices in a particular month, which are not
suitable for highway and/or California projects, were deleted. See Appendix C
for the layout of the management practices database.

The BMPs in Caltrans RUSLE2 are based on Caltrans’ Best Management Practice Construction
Manual (Caltrans 2003), as well as the California Stormwater Quality Association’s (CASQA)
Best Management Practice Construction Handbook (CASQA 2003). Thus the existing Caltrans
Construction Site BMP Fact Sheets can be used with Caltrans RUSLE2-BMP data sheets,
which are enclosed in Appendix D. The Caltrans RUSLE2 BMP data sheets reflect
modifications made to the original RUSLE2 BMPs to match existing Caltrans BMP sheets and
available input rates/ranges in RUSLE2. The Caltrans notations seen in several Caltrans-
specific BMPs are provided in Table 4-1.
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Table 4-1
Caltrans Best Management Practices
Caltrans
Best Management Practice Identification
Sediment Control
Silt Fence SC-1
Fiber Rolls SC-5
Straw Bale Barrier SC-9
Erosion Control/Soil Stabilization

Hydraulic Mulch SS-3
Hydroseeding SS-4
Straw Mulch SS-6
Geotextiles, Mats, Plastic Covers, and SS-7
Erosion Control Blankets

Wood Mulch SS-8

Several modifications have been made for the Caltrans RUSLE2 program to simplify the
management practices database and BMP content for the user.

The content within each primary (upper level) folder of the RUSLE2 management practices
database was revised, as were the primary folders themselves. The resulting primary folders in
Caltrans RUSLEZ2 include Highly Disturbed, Existing Vegetative Cover, and Structural Solutions.
The revised structure provides three clear categories for management practices that are directly
applicable to Caltrans projects. The Cropland category was changed to Agriculture and was
retained as a subcategory under the Existing Vegetative Cover category for consistency with
previous programs and for completeness of the Caltrans RUSLE2 program. A description of the
intended content of each category is provided below.

(1)

(3)

¢ 4

Highly Disturbed. This category provides management practices representative of the
construction and post-construction phases and typical BMPs that may be implemented
to provide erosion and sediment control. The category contains subcategories to better
direct the user to the appropriate types of management practices, including bare
surfaces (cut and fill), erosion control products, vegetation cover, etc.

Undisturbed (Existing) Vegetative Cover. This category provides the baseline, pre-
construction condition for project analysis. This category includes two subcategories:
Natural Condition/Undisturbed and Agriculture. Management practices in the first
subcategory, Natural Condition/Undisturbed, include native habitats with established
vegetation and undisturbed bare surfaces. This subcategory is to be primarily used for
the pre-construction calculations to establish baseline conditions and also includes the
default value (i.e., Management Practice C*P = 1). The second subcategory,
Agriculture, includes the traditional RUSLE2 management practices applicable to
agricultural operations. This category was maintained for consistency and potential
applicability in rural areas; however, it has been limited to CMZs applicable to
California.

Structural Solutions. This category includes unnatural management practices that
affect erosion and sediment control such as paved roads and concrete walls.
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A summary of the Caltrans RUSLE2 management practices database structure/layout is
included in Appendix C.

4.3

Modifications to RUSLEZ2 Interface

A simplified interface was developed for Caltrans RUSLEZ2 by eliminating duplicate function tabs
and unnecessary “data controls.” Eliminated information is summarized below.

Modified function tabs are as follows:

1.

2.

Strips/barriers — This “Strips/barriers” tab folder was incorporated into the “Management”
tab for user convenience.

Subsurface drainage — This tab information is available under “Soils” details.

Eliminated data controls are as follows:

1.

4.4

Detachment on slope, t/ac/yr — This is the total separation of soil particles from the soil
mass on the slope over the entire overland flow path length, including some amount of
sediment deposition on the slope itself. The Caltrans RUSLE2 program has been
simplified to eliminate factors that account for enroute deposition on the hillslope.

Soil loss for cons. plan, t/ac/yr — Soil loss for conservation planning (important
for NRCS purposes) is the soil loss on the total profile length that
takes into account local (in the profile) soil deposition and the distance between soil
detachment and deposition.

Enrichment fraction — Enrichment fraction is the specific surface area of sediment at the
lower end of the last Caltrans RUSLE2 element divided by the specific surface area of
the sediment at the point of detachment. The Caltrans RUSLE2 program has been
simplified to eliminate factors that account for particle size and enroute deposition on the
hillslope.

Critical slope length - The point at which contouring practices (i.e., ridge height and
orientation) become ineffectual at dealing with the runoff that is flowing over them. In
Caltrans RUSLEZ2 the project site is assumed to have furrowing (ridging) up and down
slope as opposed to on contour, as the base condition.

The “Man align years offset, Yr’ data control in “Management” function tab and “actual
row grade, %” data control in the “Contouring” function tab were eliminated.

Caltrans RUSLEZ2 Site Analysis Process

This section summarizes the steps the user should implement to complete the Caltrans
RUSLEZ2 analysis for the project. A detailed example of this process, including screenshots of
model inputs and outputs, is included in Appendix E for the Truckee Bypass Project.

¢ 4
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4.4.1 Site Summary Form Input Data

The EPP process begins with the data collection for the project as described in detail in Section
3 (Site Characterization). The Site Summary Form should be filled out by the user and available
prior to the Caltrans RUSLEZ2 program initiation to facilitate effective input of the data into the
Caltrans RUSLEZ2 program.

The user should document the source and date for all data identified for use in the Caltrans
RUSLE2, to provide a project history of the inputs used. In cases where the existing data was
interpolated or extrapolated, the user should provide notations used and the reason for use of
that data.

The model input variables are defined in more detail in Section 4.5 below.
4.4.2 Caltrans RUSLE2 Program Initiation

The RUSLE2 program was modified by Caltrans to allow for use on construction sites with
highly disturbed soil such as are typically found in roadway construction projects. There are
several steps in the Caltrans RUSLE2 process that the user implements to achieve the
necessary analysis as part of the EPP. The Caltrans RUSLE2 program is initiated by opening
the program and beginning a new project using a default worksheet. The details on the
associated steps are provided in Appendix E.

4.4.3 Pre-construction Phase RUSLE2 Analysis

The pre-construction site data is used to develop the pre-construction soil loss for the project
site. This pre-construction data run generates the baseline for use in evaluating the
construction and post-construction phases of project. The pre-construction soil loss is based on
the existing conditions on the project site prior to the start of any project construction activities.
The steps involved to model the pre-construction condition are described below and shown in
Figure 4-1.

Step 1: Set up the pre-construction Caltrans RUSLE2 analysis for program input
variables: climate, soil, and topography.

Step 2: Caltrans RUSLE2 Run 1 with existing vegetation and no management
practices. Resulting erosion rate is set as the MAER for post-construction comparisons
for projects that do not discharge to ESAs.

Step 3: When the user has completed the Caltrans RUSLE2 analysis (Step 2), print the
output results and move to construction analysis (Section 4.4.4).

4.4.4 Construction Phase Caltrans RUSLE2 Analysis

The user should save the pre-construction profile as a construction profile prior to beginning the
data input and model run for the construction phase. The rainfall intensity for the project site
location and the erosivity values are the same for the pre-construction, construction, and post-
construction phases; therefore, this input will not need to be changed.
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The construction phase Caltrans RUSLE2 analysis is an iterative process that refines BMPs for
controlling the erosion rate during construction activities. The steps involved to model the
construction condition are described below and shown in Figure 4-2.

Step 1: Set up the construction Caltrans RUSLEZ2 analysis for program input variables
that do not change with management practices: climate, soil, and topography.

Step 2: Caltrans RUSLE2 Run 1 with bare soil with no management practices.
Resulting erosion rate is used to determine the MAER for construction comparisons
(MAER = Erosion Rate * 0.02).

Step 3: Caltrans RUSLE2 Run 2 with minimal management practices (i.e., silt fence at
toe of slope + hydraulic mulch.) Compare resulting erosion rate to MAER from Step 2.
If result is still greater than the MAER, move to Step 4. If result is less than the MAER,
construction runs are complete; move on to Step 5.

Step 4: Caltrans RUSLE2 Run 3 with revised management measures (i.e., silt fence at
toe of slope, hydraulic mulch, and fiber rolls every 20 feet along the slope.) Compare
resulting erosion rate to MAER from Step 2, if result is still greater than the MAER,
repeat runs with revised management practices until the result is less than the MAER. If
result is less than the MAER, construction runs are complete; move to Step 5.

Step 5: When the user has completed the construction Caltrans RUSLE2 analysis (Step
4), print the output results and move to post-construction analysis (Section 4.4.5).

4.4.5 Post-construction Phase Caltrans RUSLE2 Analysis

The post-construction phase Caltrans RUSLE2 analysis is an iterative process that refines
BMPs for controlling the erosion rate during site establishment and ultimately defines the post-
construction condition of the site. The steps involved to model the post-construction condition
are described below and shown in Figure 4-3.

Step 1: Set up the post-construction Caltrans RUSLE2 analysis for program input
variables that do not change with management practices: climate, soil, and topography.

Step 2: Caltrans RUSLE2 Run 1 with minimal management practices. Compare
resulting erosion rate to MAER from the pre-construction phase (Section 4.4.3). If result
is still greater than the MAER, move to Step 3. If result is less than the MAER, post-
construction runs are complete.

Step 3: Caltrans RUSLE2 Run 2 with revised management practices. Compare
resulting erosion rate to MAER from the pre-construction phase (Section 4.4.3). If result
is still greater than the MAER, repeat runs with revised management practices until the
result is less than the MAER. If result is less than the MAER, post-construction runs are
complete; move to Step 4.

Step 4: When the user has completed the post-construction Caltrans RUSLE2 analysis
(Step 3), print the output results and begin the EC Report (Section 4.4.6).

Erosion Prediction Procedure Manual 4-6
September 2008



SECTIONFOUR

Erosion Prediction Using Caltrans RUSLE2

Start |

Pre-Construction

Obtain data on project site
conditions needed for
erosion prediction
(Document in Site Summary Form)

Will post
construction conditions be
identical to pre-construction
conditions? (soil,
slope, and climate)

1

Use Caltrans RUSLE2 to \
determine rate of erosion
on site, set MAER y

Select reference site & \
obtain data needed for
erosion prediction

|}

Use Caltrans RUSLE2 to \
determine rate of erosion
on site, set MAER )

J

¢

Document Stite (Project and A
Reference, if applicable) conditions and
MAER in EC report

l J
GOTO Construction |
& Post-Construction |l

Figure 4-1  Pre-Construction Flow Chart
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4.5 Model Inputs

When first starting Caltrans RUSLEZ2, there are two working interfaces: the “worksheet” and the
“profile.” The worksheet is the collection of profiles on one screen and it is useful to compare
one segment with different management options. The profile represents different segments on
one sheet and it has graphic representation; hence a profile is suggested for roadway projects
to represent both embankments and the road. At this point, the user should input details of the
project from the Site Summary Form (such as the project name, route number, KP/PM) and a
brief description in the “info box.” The project details will print on the Caltrans RUSLE2 outputs.
Generic summaries of the input data are provided below. A specific application of each is
demonstrated in the sample project run through included in Appendix E.

4.5.1 Location - Climate/Rainfall Erosivity ‘R’

The project location will determine the climate that will be used for the project site. The climate
is determined by the R value. R is the product of storm energy times the maximum 30-minute
rainfall intensity. The R value is an average annual sum of these individual storm intensity
values. How much it rains (amount) and how hard it rains (intensity) are the two main
characteristics of rainfall that determine its erosivity. The rainfall intensity corresponding to the
project site location is based on local isohyetal maps. The project area rainfall intensity is
selected from the Caltrans RUSLE2 database by choosing the county or local region and the
intensity range in the drop-down menu.

Caltrans RUSLE2 will calculate the R factor based on the monthly erosivity corresponding to the
rainfall. This erosivity equates to the erosivity of the existing project site, without any
construction disturbance. The Caltrans RUSLE2 climate data use 10-year 24-hour rainfalls and
average monthly temperatures to develop this corresponding erosivity factor and erosivity
density. The monthly rainfall has a direct effect on the erosivity factor and the temperature has
an indirect effect on decomposition.

It is recommended that this climate database not be changed because users of Caltrans
RUSLE2 must use the same database to avoid inconsistencies in analyses among different
projects. Should the climate need to be altered, the database can be changed by choosing
“enter monthly R values” in the erosivity distribution drop-down menu and entering temperature
and rainfall, and obtaining the corresponding R value.

Figure 4-1 shows a sample graphical result from the monthly erosivity factor values over a
standard 12-month period.

The erosivity values should be considered for project scheduling to minimize the erosion during
construction.  Construction activity and exposed soil surfaces should be avoided in high
erosivity periods from November to March for the sample project shown in Figure 4-4.

The rainfall intensity for the project site location and the erosivity values are the same for the
pre-construction, construction, and post-construction phases. Therefore, this input will not need
to be changed for any of the project phases.
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Figure 4-4  Graphic Representation of Monthly Erosivity Values

4.5.2 Soil Erodibility ‘K’
The K value is the erodibility of soil that is susceptible to erosion.

4.5.2.1 Pre-construction Phase

There are several different ways to select the soil erodibility factor data for the pre-construction
phase:

e Based on the project location, the value of soil-erodibility, K, for undisturbed soil
can be selected from the included NRCS RUSLE2 database by choosing the
county and soil number in the drop-down menu. This selection method will not
produce accurate results if the top layers of soil on the project site are already
disturbed in the pre-construction phase.

e Inputting the soil texture and properties is the preferred method for soil erodibility.
The user will need to select the soil values from the geotechnical report as
discussed in Section 2.

e The last method is to consider using the soil properties of a nearby project, or the
reference site, whose properties might be considered similar to the properties of
the project site.
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The input data for the soil properties can be entered either directly as the percentage of
clay/silt/sand, by selecting the soil texture from the pulldown, or using the soil nhomograph
pulldown.

The rock cover percentage is entered in the upper right input box. This is the value obtained in
the Site Summary Form. These rock fragments, which are unattached pieces of 10 millimeters
(mm) or greater in diameter that are within the soil profile, are considered a factor in the
estimation of soil erodibility. The rock fragments resting on the soil surface act like surface
mulch, much like residue and plant litter. Rock cover reduces soil loss, and Caltrans RUSLE2
considers rock cover as part of the C (cover) factor.

The soil loss is based on soil content, so if the user inputs the breakdown of clay, silt, and sand,
along with permeability, hydrologic class, and subsurface design if available, Caltrans RUSLE2
will generate an estimated soil loss from input data and the database.

45.2.2 Construction Phase

Caltrans RUSLEZ2 includes a procedure for estimating soil erodibility for highly disturbed soil for
construction sites. It estimates soil erodibility using the soil erodibility nomograph program in
RUSLE2. The soil texture and properties for the project site during construction will need to be
generated from the project-specific geotechnical information. Based on the type of soil used for
construction and various soil types in the cut and fill areas, a construction soil type will be
developed and input in Caltrans RUSLE2. Because soils in construction areas are disturbed,
the NRCS databases based on the soil survey number are not applicable for use in the
construction phase analysis. Usually in cut and fill areas for road embankments, the aggregate
base class 2 or engineering fill is used as a top layer. Hence the texture of cover soil material
input in Caltrans RUSLEZ2 should be reflective of that base material.

45.2.2 Post-construction Phase

The post-construction process for estimating soil erodibility is similar to the construction phase
and will be based on the final soil surface conditions at completion of construction.

4.5.3 Topography

In Caltrans RUSLEZ2, slope length and gradient are combined into a single topographic factor
(LS).

4.5.3.1 Pre-Construction

The estimated soil loss for the pre-construction phase is based on the proportion of the
watershed that each topographic condition factor combination represents. The total soil loss in
the project area is obtained by adding up these different segments. This pre-construction value
represents the baseline of pre-construction soil erosion for the project site.

For most projects, the user can measure the horizontal distance and elevation drop, from where
runoff flows from the origin of overland flow in the project area to where it enters major flow
concentration or the lower end of each segment, off the project mapping. Slope segment data
are from the top to the bottom of the slope profile in the area proposed to be disturbed. The
profile shape of the overland flow path will be divided into segments and the length and slope
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for each segment entered. The pre-construction input data for the slopes will have been
developed as part of the Site Summary Form as described in Section 3.

4532 Construction

The construction phase topography is usually much different than the pre-construction phase
topography. In many cases, hill slope profiles are complex, consisting of several segments of
differing lengths, gradients, and shapes, which must be entered in Caltrans RUSLE2. Caltrans
RUSLE2 computes a slope length value for nonuniform slope profiles by estimating an “effective
LS value” or length of slope value. The slope profile is divided into segments reflecting length
and gradient characteristics for each type of slope. Typically on construction sites, these
segments will have discrete grade breaks and constant slopes. Therefore, the slope length for
each segment is entered into the database as a separate segment.

4.5.3.3 Post-construction

The post-construction soil texture and corresponding properties used in Caltrans RUSLE2
should be estimated from the configuration of the final design and any project requirements
such as soil amendments. The reference site identified in the Site Summary Form should allow
for comparison of predicted soil properties versus actual soil properties.

The post-construction phase topography may be different than the construction phase
topography, especially on multiyear projects that have distinct phases for grading operations.
The segments corresponding to the final phase slopes are entered in Caltrans RUSLE2 as the
final topography.

4.5.4 Management Practices

In Caltrans RUSLE2, management practices include both cover and practice factors that are
used independently or in combination.

4541 Pre-construction (Existing/Undisturbed) Cover

The pre-construction phase management practices are characterized by existing cover. The
management options were revised to list typical cover vegetation types as found in California.
Key to this input is estimating the type and amount of vegetative cover on the project site, as
discussed in Section 3.3.2. Section 3.3.2 also provides the user with guidance on the visual
estimation of density and categorization into minimal, medium, and dense cover.

4.54.2 Construction -Temporary BMPs

Caltrans RUSLEZ2 has a database of management types for use on highly disturbed land such
as construction areas. The pull-down menu offers various options including cut, fill,
hydroseeding, mulch, etc. The user can change management types, operation, vegetation, and
type of mulch cover to suit the project-specific requirements. This would be “saved as” under
the project name.

In construction projects, reducing sediment delivery from complex slopes is necessary. The
slope length model may need to include seed, mulch and straw bale barriers, fiber rolls, and silt
fences during construction to achieve the MAER goal. These types of BMPs are typically
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designed for periods of a year or limited to a particular season. Therefore, the user will need to
ensure that the proposed BMP is appropriate for the duration of the project.

454.3 Post-Construction - Permanent BMPs

Permanent BMPs are designed, constructed, and maintained to function during the operational
life of the project. These BMPs may include highway planting and landscaping, etc. The user
may need to run several model iterations based on the final project site conditions and the
proposed BMPs to account for changes in vegetation over time, as the vegetation matures and
ages. Model runs for 1, 2, 3, 5, 10, and 15 years after construction should be performed and
tabulated.

The user should consider the post-construction BMPs while planning for the construction phase
and recognize that sedimentation basins may need to be maintained until the disturbed areas
are stabilized. Predicted soil loss in excess of the established post-construction MAER (where
post-construction phase MAER option 1 applies) may require permanent sediment control
systems, which must be modeled outside of the Caltrans RUSLEZ2.

4.5.5 Analyze and Validate Pre-Construction Inputs and Results

For quality assurance, the Caltrans RUSLE2-computed pre-construction erosion rate should be
compared to the NRCS soil tolerance, which can be obtained from the NRCS soil surveys. It
should be noted that the NRCS values are very general in nature, especially in rural non-
agricultural areas. If the output erosion rate is outside of the NRCS values, usually 2 t/ac/yr to 5
t/ac/yr, then the model inputs need to be verified to ensure that there were no order-of-
magnitude errors in the calculation of erosion rate values for the pre-construction baseline case.

Erosion rates in Caltrans RUSLE2 were derived from NRCS soil surveys and are slope
independent, as far as Caltrans RUSLEZ2 is concerned. Caltrans RUSLE2 chooses the erosion
value for a specific project from the project database based on soil type for the pre- and post-
construction phases.

Construction and post-construction management practices are compared to the established
MAER values for each phase, as described in the steps outlined Section 4.4 and in detail in
Section 2.2.

4.6 Report Template

When the user has the pre-construction, construction, and post-construction results from the
Caltrans RUSLE2 model runs for the project site and has reviewed those results for accuracy
and completeness, the user can prepare the EC Report for the proposed project. The user
should use the template provided on the attached CD and follow the steps and example outlined
in Appendix E as a guide to create the EC Report.
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4.7

Program Limitations

The Caltrans RUSLE2 program incorporates modifications that improve its applicability to
California ecosystems and construction activities; however, there are certain limitations of the
program that the user should be aware of when using it to achieve optimal model results.

Caltrans RUSLE2 program limitations that the user should be aware of are as follows:

The ARS RUSLEZ2 version that the Caltrans RUSLE2 program is based on does not
effectively calculate root biomass and residue. It models vegetation growth as a crop;
thus, long-term growth patterns are not accurately accounted for.

Root biomass and yield change soil loss calculations substantially; thus, one general
vegetation type cannot accurately be applied to the entire state of California. Several
types of vegetation need to be considered to represent different regions of California.
The next revision of ARS RUSLEZ2 will take this into consideration. In the meantime, the
user should be aware that this may account for some error in Caltrans RUSLE2 results,
particularly for long-term (i.e., greater than 3 years) permanent vegetation conditions.

California vegetation (e.g. California Brome) produces results that behave as expected;
however, nonnative vegetation does not produce as accurate or realistic results.

Grasses and Forbs and their corresponding ARS database vegetation produce
reasonable results in Caltrans RUSLE2 model runs in general; however, shrub
vegetation does not generally produce reasonable results, particularly for time periods
beyond the 3-year period. It is recommended that Table 4-2 be used to help
characterize post-construction vegetation types to produce more accurate model results.

Table 4-2
Vegetation Characterization for Caltrans RUSLEZ2 Options
Percentage

Post-Construction Vegetation Grasses/Forbs | User to Select:
Grasses/Forbs and Shrubs 2 60% Grasses/Forbs
Grasses/Forbs and Shrubs < 60% Grasses/Forbs and Shrubs
Grasses/Forbs, Shrubs and Trees 2 60% Grasses/Forbs
Grasses/Forbs, Shrubs and Trees <60% Grasses/Forbs, Shrubs and Trees

(1)

¢ 4

The percentage of cover represented by grasses/forbs determined during the site characterization phase of
the EPP.

To achieve the most accurate results when using Grasses/Forbs and Shrubs or
Grasses/Forbs, Shrubs, and Trees, it is suggested that Caltrans RUSLE2 calculations
be limited to 3 years. Due to the current computational limitations of the ARS RUSLE2
the program shows increasing erosion over time. Long-term erosion rates, however, are
generally expected to decrease over time to at or below 3-year levels; therefore, by
using the 3-year erosion rate, the impact of this limitation should be minimal. Table 4-3
illustrates changes in erosion rates over time based on the current program.
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Table 4-3
Post-Construction Vegetation Erosion Rates Over Time
Erosion Rate (tons/acrel/year)
ARS Year | Year | Year | Year | Year

Post-Construction Vegetation Vegetation 1 3 5 10 15
Grasses/Forbs, medium Brome 5.7 3 2.1 1.4 1.1
Grasses/Forbs and Shrubs, medium | Blueberry 4 15 20 22 23
Gras:ses/Forbs, Shrubs and Trees, Citrus 19 20 20 20 20
medium

e The user should be aware that many of ARS RUSLE2 and thus Caltrans RUSLE2
calculations are based on extrapolations and not actual data, especially for long-term
calculations (e.g. post-construction). Caltrans RUSLE2 model results should be
analyzed with caution and compared with expected values and empirical evidence to the
extent feasible.

Caltrans RUSLE2 can provide a useful tool for meeting requirements set forth by both the
Caltrans individual statewide NPDES storm water permit (Order No. 99-06 DWQ) and the
SWRCB Draft Construction General Permit (CGP, March 2008). However, the user should
be aware of certain program limitations, as well as how to most effectively use Caltrans
RUSLE2 to help meet permit requirements.

This EPP and the Caltrans RUSLE2 program can be used to facilitate characterization of
highway construction project site vegetation types, vegetative cover, topography, soil
classification, and erodibility potential. The EPP and Caltrans RUSLE2 can subsequently be
applied to calculate construction and post-construction soil loss for the project site. By doing
so, the user can then assess which BMPs would provide the most effective erosion
prevention and minimization at the project site to the Maximum Extent Practicable (MEP) or
those which are the Best Available Technology Economically Achievable/Best Conventional
Pollutant Control Technology (BAT/BCT), as required by the Draft CGP.

Per the Draft CGP, to file a Notice of Intent (NOT), soil loss predicted by RUSLE must be at
or below pre-project levels. The EPP and Caltrans RUSLE2 can be used directly to assess
this requirement. Resulting construction and post-construction Caltrans RUSLE2 erosion
rates can be used to assess risk levels outlined in the Draft CGP and determine whether
erosion rates are at or below calculated pre-construction conditions.  However, using the
EPP and program to meet Draft CGP requirements has its caveats and limitations, as
follows.

e The Draft CGP includes numeric action levels (NALs) and numeric effluent limits
(NELs) for turbidity, with NAL exceedances triggering a need for additional BMPs.
NEL exceedances are a violation and must be reported to the SWRCB. The CGP
relates sediment loss directly to turbidity at a 1:1 ratio. RUSLEZ2 calculates soil loss
in t/acre/yr. Thus, the MAERs outlined in this EPP are not directly applicable to the
sediment loss/turbidity exceedance triggers outlined in the Draft CGP.

e The Draft CGP requires the use of both C and P factors when characterizing a
project site and calculating sediment loss. The RUSLE2 program, however,
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combines the two factors in management practices, therefore the use of C or P
factors as decision-making criteria per the CGP would not be feasible through
Caltrans RUSLE2.

e The Draft CGP outlines a numeric C value goal of 0.003 in order to file a NOT. As
stated above, this is not directly applicable to Caltrans RUSLEZ2, which combines
both the C and P factors in management practices. It also does not follow the
Caltrans EPP process, which outlines the use of MAERSs, or, when applicable, other
numeric WQOs or TMDLs as project soil loss goals.

For additional information on program computational errors, limitations, and applicability to
regulatory requirements see the technical memoranda in Appendix F.
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CLIMATE DATABASE

The climate database loaded in the Caltrans RUSLE? is as follows.

| Chclimate1 20303, gdb 2,21 MB QDB File 12/4/2003 12:00 &AM

SOIL DATABASE

The soil database loaded in the Caltrans RUSLE2 is as follows, including a list of revision dates for
individual California counties:

] Alameda Area, California.adb | 422 KB GDEB File 2/28f2005 10:56 PM
@] Alameda County, California, Western Part,gdb 272 KB GDE File 212812005 10:58 PM
ﬂ Amador Area, Ca.gdb 558 KB GDE File 32004 12:00 AM
ﬂ Angeles Mational Forest Area, Ca,gdb 511 KB GDEBFile 21142005 7:55 P™
=] Ankelope Valley, Ca.gdb 484 KB GDEB File 8f21/2004 12:00 AM
E Benton COwens Yalley Area Parts of Inyo and Mono Counties, Ca.gdb 1,21 ME GDE File 3f22[2005 9:28 PM
3 Butte Area, Ca, Parts of Butke and Plumas Counties.gdb 1.59 ME GDB File 3/30f2005 6:13 PM
a Butte Valley-Tule Lake Area, Parts of Siskiyou and Modoc Counties, Ca.gdb 443 KB GDE File 2/14[2005 7:55 PM
@ Califarnia.zip 1.90 ME  WinZip File 3/30f2005 6:16 PM
EI Calorada River Indian Reservation, Ca.gdb 223KEB  GDE File Q32004 12:00 AM
£| Colusa County, Ca.gdb 542 KB GDB File 3/30/2005 6:13 PM
) Cantra Costa, Ca.adb 409 KB GDE File G/4/2004 12:00 AM
ﬂ El Dorado Area, Ca.gdb 405 KB GDE File Q22004 12:00 AM
ﬂ Fresno County, Eastern Part, Ca.gdb 1.08 MB GDE File 3/14/2005 3:58 PM
ﬁ Fresno Courky, Western Part, Ca.gdb 634 KB GDE File 2/14f2005 7:55 PM
ﬁ Glenn County, Ca.gdb 1,05 ME GDE File 9f2/2004 12:00 &AM
E Imperial, Ca.qdb 196 KB GDE File gf4/2004 12:00 AM
3 Intermountain Area, Parts of Lassen, Modoc, Shasta, and Siskiyou counties, Ca.gdb 963 KB GDE File 3/14/2005 3:58 PM
3 Kern County, Mothwest Part, Ca.qdb 539 KB GDB File 3/14[2005 3:58 PM
E'I Kern County, Southeast Part, Ca.gdb 381 KB GDE File 3/14/2005 3:58 PM
5 Kings County, Ca.adb 281 KB GODBFile 3}22{2005 9:28 PM
£| Lake County, Ca.gdb 948 KB GDE File 3/14/2005 3:53 PM
ﬂ Lassen Mational Forest, Ca.gdb 1.14 MBE  GDE File 322[2005 9:28 PM
ﬂ Los &ngeles Co, W, San Fernando Yalley Area, Ca.gdb 235KB GDEB File 9f3/2004 12:00 AM
ﬂ Los Padres Mational Forest South Area, Ca.gdb 562 KB GDE File 932004 12:00 AM
{#] Madera, Ca.gdb 868 KB GO File 8/4/2004 12;00 AM
] Marin, CA.gdb 458 KE GDEB File §/4/2004 12:00 AM
3 Marine Corps Air Ground Combat Center at Twentynine Palms, Ca.gdb 438 KB GDEB File 2/14{2005 7:55 PM
3 Mariposa Area,gdb 295 KB GDB File Q32004 12:00 AM
a Mendocine County, Eastern Part, and Southwestern Part of Trinity County, Ca.adb 791 KB GDE File 3/14/2005 3:58 PM
EI Mendocine County, Western Part, Ca.qdb 6597 KB GDE File Q32004 12:00 AM
| Merced County, Eastern Part, Ca.odb 795 KB GDE File afz[2004 12:00 AM
@] Merced County, Western Part, Ca.adb 654 KB GDE File Qf2(2004 12:00 AM
ﬂ Modoe County, Alturas Area, Ca.gdb 4365 KB GDE File 2/14J2005 7:55 PM
ﬂ Monterey, Ca.gdb 707 KB GDEFile g/4/2004 12:00 AM
ﬂ Napa County, Ca,gdb 533KE GDEB File 2f14{2005 7:55 PM
ﬁ Newvada County Area, Ca.gdb 355 KB GDE File 9f2/2004 12:00 AM
3 Orange County and Western Part of Riverside County, Ca.gdb 396 KB GDEB File 3/14/2005 3:58 PM
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=] Palo verde, Ca.gdb

|#] Placer County, Western Part, Ca.gdb

=] Riverside County, Coachella Yalley Area, Ca.gdb
=] Riverside Western Part, Ca.gdb

|#] Sacramenta County, Ca.gdb

|#] San Benito, Ca.gdb

|#] San Bernarding County, Mojave River Area, Ca.gdb
=] San Bernarding County, Southwest Part, Ca.gdb
=] San Bernarding MNational Forest Area, Ca.gdb

=] San Diego Area, Ca.gdb

=] San Joaquin County, Ca.gdb

8] San Luis Obispo Ca., Carrizo Plain Area, Ca.gdb

|#8] San Luis Obispo Ca., Coastal Area, Ca.gdb

|#8] San Luis Obispa Ca., Paso Robles Area, Ca.gdb

|#] San Mateo Area, Ca.gdb

|#8] San Mateo County, Eastern Part, and San Francisco County, Ca.gdb
|#] Santa Barbara Morthern Part, Ca.gdb

=] Santa Barbara South Coastal Area, Ca.gdb

|#] Santa Clara Eastern Part, Ca.gdb

|#] Santa Cruz County, Ca.gdb

{#] Santa Monica Mountains Mational Recreation Area, Ca.gdb
|#] Shasta Area, Ca.gdb

] Sierra Valley Area, Parts of Sierra, Plumas, and Lassen Counties, Ca.gdb
o8] Siskivou County, Ca, Central Part.gdb

] Solano County, Ca.gdb

8] Sonoma County, Ca.gdb

o8] Stanislaus County, Weskern Part, Ca.gdb

] Stanislaus Eastern Part, Ca.gdb

] Susanwille Area, Ca.odb

o] Sutker County, Ca.gdb

8] Tehama County, Ca.gdb

58] Trinity County, Weaverville Area, Ca.gdb

58] Tulare County, Central Part, Ca.gdb

58] Tulare County, Western Part, Ca.gdb

8] Yentura Area, Ca.gdb

5] Yalo County, Ca.gdb

|3] Yuba County, Ca.gdb

58] Yuma-wellkon Area, Ca.gdb

164 KB
424 KB
203 KB
905 KB
451 KB
521 KB
274 KB
Z17 KB
459 KB
TISKE
604 KB
565 KB
441 KB
465 KB
725 KB
164 KB
646 KB
349 KB
530 KB
326 KB
335KE
732 KB
374 KB
562 KB
376 KB
TESKE
176 KB
6a6 KB
1.31 MB
317 KB
1.06 MB
526 KB
296 KB
195 KB
S99 KB
445 KB
584 KB
171 KB

GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
aDE File
aDE File
aDE File
aDE File
aDE File
aDE File
aDE File
aDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File

3/22}2005 9:28 PM
9)2/2004 12:00 AM
2}14{2005 7:55 PM
9)3/2004 12:00 AM
9)2/2004 12:00 AM
&i21/2004 12:00 AM
3/14/2005 3:58 PM
3/14/2005 3:58 PM
9)3/2004 12:00 AM
9)3/2004 12:00 AM
2}14/2005 7:55 PM
9)3/2004 12:00 AM
9)3/2004 12:00 AM
9)3/2004 12:00 AM
9)3/2004 12:00 AM
2}14}2005 7:55 PM
§121/2004 12:00 AM
§121/2004 12:00 AM
9)3/2004 12:00 AM
9)3/2004 12:00 AM
3/22}2005 9:28 PM
9)2/2004 12:00 AM
2}14/2005 7:55 PM
2/14/2005 7:55 PM
9)2/2004 12:00 AM
9)2/2004 12:00 AM
2/14/2005 7:55 PM
9)3/2004 12:00 AM
9)2/2004 12:00 AM
9)2/2004 12:00 AM
9)3/2004 12:00 AM
3/14/2005 3:58 PM
3/14/2005 3:58 PM
2/14/2005 7:55 PM
9)3/2004 12:00 AM
9)2/2004 12:00 AM
3/22/2005 9:28 PM
9)3/2004 12:00 AM
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CROP MANAGEMENT DATABASE

The Crop Management Database, Crop Management Zone (CMZ) files and index (Figure 1) loaded in the

Caltrans RUSLEZ2, including a list of revision dates, are as follows.

] CMZ 01.qdb
&) CMZ 02.9db
] CMZ 03.qdb
=] CMZ 04.1.gdb
=] CMZ 04.9db
=] CMZ 05.gdb
=] CMZ 06.gdb
] CMZ 07.gdb
] CMZ 08.qdb
] CMZ 09.gdb
] CMZ 10.gdb
=] CMZ 11.gdb
] CMZ 12.gdb
=] CMZ 13.gdb
] CMZ 14.qdb
&) CMZ 15.1.db
] CMZ 15.9db
] CMZ 16.gdb
=] CMZ 17.9db
=] CMZ 18.gdb
] CMZ 19.gdb
=] CMZ 20.gdb
] CMZ 21.qdb
&) CMZ 22.9db
] CMZ 23.9db
=] CMZ 24.9db
] CMZ 25.9db
=] CMZ 26.gdb
] CMZ 27.gdb
] CMZ 28.qdb
] CMZ 29.9db
] CMZ 30.qdb

3.27 MB
482 KB
578 KB

9.28 MB

4,49 MB

1.79 MB
277 KB
614 KB
246 KB
526 KB
541 KB
4386 KB
441 KB
766 KB
381 KB
331 KB
271 KB

1.83 MB

1.96 MB
246 KB
213KB
152 KB
144 KB
170 KB
125KB
693 KB
310 KB
375 KB
214 KB
858 KB
112 KB
216 KB

GDE File
GDE File
GDB File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDEB File
GDB File
GDE File
GDE File
GODE File
GDE File
GDE File
GDB File
GDEB File
GDE File
GDE File
GDE File
GODE File
GDE File
GDE File
GDB File
GDE File
GDE File
GDE File
GDE File
GDE File
GDB File
GDEB File

10/7/2004 12:00 AM
6/1/2004 12:00 AM
7/9/2004 12:00 AM
3/16/2005 11:03 PM
4/28/2005 1:45 PM
10/17/2004 12:00 AM
6(1/2004 12:00 AM
8/26/2004 12:00 AM
§/24/2004 12:00 AM
8/28/2004 12:00 AM
10/26/2004 12:00 AM
3/22/2005 9:51 PM
11/1242004 9:30 PM
3/9/2005 2:24 PM
1/14/200S 2:01 PM
10§17/2004 12:00 AM
6/8/2004 12:00 AM
12/15/2004 6:19 PM
1/13/2005 10:35 PM
6/1/2004 12:00 AM
6/8/2004 12:00 AM
7/12/2004 12:00 AM
7/12/2004 12:00 AM
7/12/2004 12:00 AM
7/12/2004 12:00 AM
7/13/2004 12:00 AM
3/18/2005 2:22 PM
8/24/2004 12:00 AM
3/9/2005 2:25 PM
3/9/2005 2:25 PM
5/7/2004 12:00 AM
1/14/2005 2:00 PM
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CMZ 31.0db
CMZ 32.gdb
CMZ 33.gdb
CMZ 34.9db
CMZ 35.0db
CMZ 36.gdb

CMZ 37.1.9db
CMZ 37.0db
CMZ 38.1.0db
CMZ 33.9db
CMZ 39.gdb

CMZ 40.gdb
CMZ 41.db
H

CMZ 43.9db
CMZ 44.0db
CMZ 45.gdb
CMZ 46.gdb
CMZ 47.9db
CMZ 48.0db
CMZ 49.gdb
CMZ 50.gdb
Mz 51.gdb
CMZ 52.9db
CMZ 53.0db
CMZ S4.gdb
CMZ 55.gdb
CMZ S6.db
CMZ 57.gdb
CMZ 53.gdb
CMZ 59.gdb
CMZ 60.gdb
CMZ 62.0db
CMZ 63.0db
CMZ 64.gdb
CMZ 65.gdb
CMZ 66.0db
Mz 67.qdb
CMZ 63.gdb
CMZ 69.gdb
CMZ 70.9db
CMZ 71.9db
CMZ 72 &K.gdb
CMZ 73 HLgdb
CMZ 74 PB.adb
CMZ 75 PR.gdb

] CMz 36_Impartant_Natice,htm

] Mz 39_Important_Natice,htm

93.0FKE
377 KB
420 KB
225 KB
431 KB
6,56 ME
1.36 KB
296 KB
303 KB
99.0KE
226 KB
6,52 ME
1.45 KB
286 KB
340 KB
261 KB
173 KE
304 KB
191 KE
359 KB
414 KB
246 KB
285 KB
391 KB
168 KE
193 KB
495 KE
122 FKE
340 KB
135 KE
315 KB
239 KE
518 KB
424 ME
T4z ME
947 KB
520 KB
745 ME
615 KB
1.29ME
189 kKE
836 KB
205 KB
154 KB
107 KE
457 KB
288 KB
390 KB

GDE File
GDE File
GDE File
GDE File
GDE File
aDE File
HTML Dacurment
GDE File
GDE File
aDE File
GDE File
GDE File
HTML Docurment
aDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
aDE File
GDE File
GDE File
GDE File
aDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
aDE File
GDE File
GDE File
GDE File
aDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File
GDE File

7i9}2004 12:00 AM
3j22{2005 2:51 PM
97132004 12:00 Ak
2j25{2005 10:11 PM
39}2005 2:25 PM
3j22}2005 10:00 PM
97132004 12:00 AM
292003 12:00 AM
7i9}2004 12:00 AM
B9)2003 12:00 AM
719}2004 12:00 AM
4{z2{2005 7:05 PM
4{26/2003 12:00 AM
Sj24/2004 12:00 AM
B29/2003 12:00 AM
BiZ4/2004 12:00 AM
7i9}2004 12:00 AM
8292003 12:00 Ak
3j22{2005 9:52 PM
4{13/2005 5:56 PM
1j4/2005 6:11 PM
5{25/2004 12:00 A
3j22/2005 9:52 PM
3j22{2005 9:53 PM
3jz2{2005 %53 PM
12/7/2004 2:45 PM
4/1/2005 5:32 PM
1272004 2:22 PM
3f22{2005 9:54 PM
12/7/2004 2:17 PM
7i9}2004 12:00 AM
B29/2003 12:00 AM
7i9}2004 12:00 AM
2}20/2005 935 PM
916/2004 12:00 A
5/6/2005 &:50 PM
10/5{2003 12:00 AM
219}2005 5137 AM
11/3/2003 12:00 AM
H20/2005 9:02 PM
10/26/2004 12:00 AM
12/1 2004 9:03 PM
7i9}2004 12:00 AM
32212005 %55 PM
719}2004 12:00 AM
4{8/2005 10:25 PM
7172004 12:00 A
9/13/2004 12:00 Ak
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Soil File Creation

Since published descriptions of soil characteristics, especially soil erodibility (K) factor, do not exist for
highly disturbed lands typical of construction sites, landfill, and reclaimed mined land, soil character must
be developed from a soil test. The modified RUSLE2 nomograph should be used to estimate K factors
for soils associated with highly disturbed lands such as construction sites. The nomograph is a
mathematical algorithm, which uses values supplied for soil characteristics such as permeability,
structure, texture, and organic content to provide a K factor.

Reference the USDA-NRCS Soil Survey Manual for a description of the terms used in the soil erodibility
nomograph and procedures for determining values for the nomograph variables. This manual is available
on the NRCS website at www.nrcs.usda.gov.

Creating a soil data file for each of the construction site soils can be best accomplished by modifying an
existing soil file found in the “Disturbed Land Examples” folder. Information can then be entered based
upon field observation and laboratory soil test. The soil sample and field observed conditions can
represent the project site or reference site. The soil information entered into the file must be consistent
with the following table.

Table B-1 Variables Used in RUSLEZ2 Soil Erodibility Nomograph

Variable Comment Data Source
Soil Texture Based on mass (weight), proportion of the total Laboratory Test
Breakdown for the clay, silt, and sand:

?? % Clay < 0.002 mm

?7? % Silt 0.002 mm >to < 0.05 mm

?7? % Sand 0.05mm >to< 2.0 mm
Soil Texture USDA soil texture classification based on Laboratory Test
Classification proportion of sand, silt, and clay.

Clay Sandy clay loam

Clay loam Silt

Loam Silt loam

Loamy sand Silty clay

Sand Silty clay loam

Sandy clay Unknown

Sandy loam

Inherent Organic
Matter Content

Based on mass (weight), proportion of the total
sand, silt, clay and organic matter.
?2? % Organic matter

Laboratory Test

Permeability Class

The permeability class reflects the runoff potential
of the soil profile. Possible selections:

Laboratory Test,
NRCS Soil Survey

Rapid > 6.0 in/hr Map, or other
Moderate to rapid 2.0to<6.0in/hr
Moderate 0.6to < 2.0 in/hr
Slow to moderate 0.2to < 0.6 in/hr
Slow 0.06 to < 0.2 in/hr
Very slow 0.0015 to < 0.06 in/hr

Structure Class
(soil)

Soil structure should be consistent with texture
and categorized as one of the following:
Very fine granular (<1 mm)
Fine granular (1-2 mm)
Medium or Coarse granular ( 2-10 mm)
Blocky, platy, or massive

Field Observation
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Variable Comment Data Source
Hydrologic Soll Index for potential of undrained soil profile to Field Observation/
Group (undrained) produce runoff under unit plot conditions. Professional
A (lowest runoff potential) Judgement or NRCS
B (moderate — low runoff potential) Soil Survey Map

C (moderate — high runoff potential)
D (highest runoff potential)

Hydrologic Soll Index for potential of soil profile with a subsurface | Field Observation/
Group (drained) drainage system to produce runoff under unit plot | Professional
conditions (usually same). Judgement

A (lowest runoff potential)

B (moderate — low runoff potential)
C (moderate — high runoff potential)
D (highest runoff potential)

Rock Cover Portion of soil surface covered by stone Field Observation
fragments sufficiently large to not be moved by
runoff. Rock diameter must be > 10 mm (> 3/8”)
to qualify as cover.

mm = millimeter(s)

Soil Analysis from Caltrans Labs

Although a soil analysis can be obtained from a private lab, Caltrans District and Headquarters Soils Labs
can also be utilized. Whereas the private lab will provide results in the USDA-NRCS soil texture format,
the Caltrans labs will provide a gradation that can be converted into several classifications systems,
including USDA. The following discussion describes this process.

Deliver your samples to the soils lab and request tests. Caltrans labs cannot perform permeability,
organic content, rock cover, or soil structure characterizations as are needed for RUSLE2 but they can
determine the distribution of the various sized particles. Request California Test 202 to do a sieve
analysis. The sieve analysis separates the gravel and sand particles. Also request California Test 203 to
perform a hydrometer test at 1 hour and 6 hours and, if possible, at 24 hours. The hydrometer test
provides information on the clay and silt content of the sample.

Using the Lab Results

Upon completion of the soil tests, the lab will provide a classification test summary. This summary gives
the percentage of each sample passing various sized sieves and hydrometer readings.

The next step is to graph the lab results. Graphing can be done using the Excel file called “Sieve
Analysis Plot_rbs.xls” found on the RUSLE2 CD. Extensive knowledge of Excel graphing techniques is
not necessary. Select the “Data 3" tab and just substitute your lab data and project information. With
macros enabled, the graphs will automatically plot to “Form 3".

The resulting graph will show a full gradation curve for one or more samples. This curve will include all
from gravel to clay. You may want to save several versions of this file if you have more than one soil
sample.

Converting the Gradation Curve to USDA Soil Texture

The gradation curve can be used to convert to any soil classification system. To produce a USDA-NRCS
Soil Texture, you will be concerned with all the particles smaller than 2.0 mm. Using the graph, trace a
vertical line directly above the line separating sand from gravel until you touch the sample plot line. Next
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trace horizontally to the left until you touch the “percent passing” axis. This will indicate the percent of the
sample that is smaller than 2.0 mm.

To get the percentages of the sand, silt, and clay components, you will need to perform some simple
mathematics. To get sand, subtract the percentage of silt and clay. To get silt, subtract clay. Still, you
will need to adjust these percentages to meet the USDA requirements. For example, if a sample is 55
percent finer then 2.0 mm, this number will need to be converted to 100 percent since the USDA system
does not include the gravel component. Check your conversions by adding the percentages of sand, silt,
and clay to get 100 percent. It may be possible to have the lab provide the gradation curve and calculate
the USDA-NRCS soil texture for you. It would certainly be worth requesting the data in this format.

Soil Texture and Permeability

Since infiltration correlates to soil texture, once the soil texture is known, the permeability can be
determined. Use the provided Texture Triangle to determine the soil texture from the percentages found
above. For example, from Table B-3 of the Project Planning and Design Guide (see below), a loamy
sand sand would have an HSG Class A soil with an infiltration rate of 2.0 in/hr. This infiltration rate is on
the border between Moderate and Moderate to Rapid permeability (Table B-1).

from Project Planning and Design Guide (PPDG), July, 2005:
Table B-3: Typical Infiltration Rates for NRCS Type, HSG, and USCS Classifications

USCS Typical Infiltration Rates
HSG Classifications See Note 2/
NRCS Soil Type Classification See Note 1/ em/hr (inthr)
Sand A SP, SW, or SM 20 (8.0)
Loamy sand A SM, ML 51 (2.0
Sandy loam A SM, SC 25 (1.0
Loam B ML, CL 0.8 (0.3)
Silt loam and silt B ML, CL 06 (0.25)
Sandy clay loam C CL, CH, ML, MH 04 (0.15)
Clay loam, silty clay loam,
sandy clay, and silty clay D CL, CH, ML, MH <0.2 (<0.05)
Clay D CL, CH, MH <0.1 (<0.05)

Note 1: USCS classifications are shown as approximation to the NRCS classifications. Note that the
NRCS textural classification does not include gravel, while the USCS does. Note also that the
gradation criteria (particle diameter) for the three soil types as used in the NRCS and the USCS, while
agreeing in large part, are not congruent. Dual classifications in the USCS omitted. Infiltration
estimates for USCS found in standard geotechnical references may vary from those shown for NRCS
classifications, especially if significant gravel is present.

Geotechnical Reports

A geotechnical report is one of many investigative studies prepared early in the design process. Although
predominately prepared for engineering problem solving such as structural and foundation design, the
information in the geotechnical report could also include data necessary to prepare the erosion control
and revegetation design. To be useful, however, the data, such as soil characteristics, must be in a
format usable by the designers. Sampling methods, locations, and testing must be clearly communicated
prior to preparation of the geotechnical report.

Example Report
The following pages show an example of a Caltrans Soil Analysis Report.
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Data

Test Data ] Project Information ]
Measqring Particle Diam. Sieve Passing Project Name: Soils & Foundation
Unit (mm) Size/No. Percentage " Workshop
76.2 3" EA: 59-910076
63.5 21/72" D-Co-Rt-KP:
50.8 2"
Inches 38.1 11/2"
25.4 1" Sample Information ]
19.05 3/4"
91'5'275 ;g Sample ID: Sample 2
4.75 #4 100.0 Test Date: May. 9, 2005
2.36 #8 100.0
1.18 #16 34.0
Sieve No. 0.6 # 30 1.0
0.3 #50 0.0
0.15 # 100
0.075 # 200
Hydrometer 0.005 S5u
0.001 lu

Page 1




Gradation Analysis Test Results

US Standard Sieve
Openings (Inches)

US Standard Sieve Number

— #200 —|

Hydrometer (Cal Test 203)

odtrans

& Nb © o a 8 £ €
= z z = - = < [ee) — ™ n — =1 =1
< N - ™M - ™M H* H* H* H* H* H* wn —
[ (I I I I I I I I I
100.0 & ‘ ‘ ‘
90.0 - Sample ID: Sample 2
80.0 -
(@]
c
‘»
® 70.0 \
a
£ 60.0
o
[]
Q 50.0 -
40.0 *
30.0
20.0 -
10.0 -
0.0 \
100.000 10.000 1.000 0.100 0.010 0.001
Particle Diameter (mm)
GRAVEL SAND
SILT CLAY
Coarse | Medium | Fine v.C | Co. | Med. | Fine |V.Fin
USDA Soil Texture Classification
GRAVELS SANDS
. . . SILT CLAY
Coarse Fine Coarse Medium Fine
Unified Soil Classification System
EA: 59-910076 Sieve Analysis
‘ Division of Engineering Services Date: May-05 Results
Geotechnical Services
Soils and Foundation Workshop Plate No.




Data3

Test Data | Project Information |
Measuring P;ir;ﬁle Sieve Passing Percentage Envelope Project Name: Devil's Slide South Portal
Unit ' Size/No.
(mm) No.1 No.2 No.3 Lower | Upper EA: 04-1123C1
76.2 3" D-Co-Rt-KP: 04-SM-1-
63.5 21/2"
50.8 2"
Inches 38.1 11/2" 100.0 ‘ Sample Information ]
25.4 1" 98.0
19.05 @ 3/4" 97.0 | Test Date: Sep. 29, 2005
12.7 1/2" 100.0 96.0
9.525 3/8" 99.0 94.0
4.75 #4 93.0 79.0
2.36 #8 84.0 63.0
1.18 #16 70.0 45.0
Sieve No. 0.6 # 30 58.0 31.0
0.3 # 50 47.0 22.0
0.15 # 100 40.0 16.0
0.075 # 200 34.0 11.0
Hydrometer | 0.005 S5u 18.0 4.0
0.001 1p 10.0 2.0
Sample ID: DS-1 DS-2
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Percent Passing

Gradation Analysis Test Results

US Standard Sieve |
Openings (Inches)

US Standard Sieve Number

T #200 —

Hydrometer (Cal Test 203)
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GRAVEL SAND
SILT CLAY
Coarse | Medium | Fine V.C |Co. | Med. | Fine |V.Fin
USDA Soil Texture Classification
Sample ID: ——DS-1 ——DS-2 ——
Project: Devil's Slide South Portal
Engineering Sgrvice Center . EA: 04-1123C1
Office of Materials and Foundations
Roadway Geotechnical D.-Co.-Rt.-: 04-SM-1-

Engineering - North

dtrans

Test Date: Sep. 29, 2005

Plate No.:




APPENDIXC Final Management Practices Structure

FLOW CHART

Fill Cut Surface Modification
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APPENDIXC

Final Management Practices Structure

LAYOUT

Grasses/Forbs & Shrubs - Medium
Grasses/Forbs & Shrubs - Dense
Grasses/Forbs, Shrubs & Trees - Minimal
Grasses/Forbs, Shrubs & Trees - Medium
Grasses/Forbs, Shrubs & Trees - Dense
Shrubs - Minimal

Shrubs - Medium
Shrubs - Dense

Erosion Control Product

Erosion Control Product

Combination Blanket (SS-7)
Seed + Combination Blanket (SS-4 + SS-7)

Hydraulic Mulch/Bonded Fiber Matrix (SS-3)

Hydroseeding w/ Hydraulic Mulch/Bonded Fiber Matrix (SS-4 + SS-
3)
Hydroseeding w/Straw Mulch (SS-4 + SS-6)

Hydroseeding w/Wood Mulching (SS-4 + SS-8)

Straw Blanket (SS-7)
Seed + Straw Blanket (SS-4 + SS-7)

Jute Netting (SS-7)
Seed + Jute Netting (SS-4 + SS-7)

Coconut/Coir Blanket
Seed + Coconut/Coir Blanket (SS-4 + SS-7)

Straw Mulch (SS-6)
Wood Mulching (SS-8)
Compost

Combination Blanket (SS-7)
Seed + Combination Blanket (SS-4 + SS-7)

Hydraulic Mulch/Bonded Fiber Matrix (SS-3)

Hydroseeding w/ Hydraulic Mulch/Bonded Fiber Matrix (SS-4 + SS-
3)
Hydroseeding w/Straw Mulch (SS-4 + SS-6)

Hydroseeding w/Wood Mulching (SS-4 + SS-8)

Straw Blanket (SS-7)
Seed + Straw Blanket (SS-4 + SS-7)

Jute Netting (SS-7)
Seed + Jute Netting (SS-4 + SS-7)

Coconut/Coir Blanket
Seed + Coconut/Coir Blanket (SS-4 + SS-7)

Straw Mulch (SS-6)
Wood Mulching (SS-8)
Compost

Grasses/Forbs & Shrubs - Medium
Grasses/Forbs & Shrubs - Dense

Grasses/Forbs, Shrubs & Trees - Medium

Grasses/Forbs, Shrubs & Trees - Dense

Shrubs - Medium
Shrubs - Dense

Groundcover

Wood Mulching (SS-8)
Compost

Rock

Pine Needles
Hydraulic Mulch (SS-3)
Straw Mulch (SS-6)

Erosion Control Product

Non-biodegradable Blanket - Permanent (SS-7)

Non-hiodegradable Blanket - Permanent + Grasses and Forbs - Medium
Non-hiodegradable Blanket - Permanent + Grasses and Forbs - Dense

Erosion Control (Type C)
Erosion Control (Type D)

Undisturbed (Existing) Vegetative Cover Structural Solutions Highly Disturbed

Natural Condition/Undisturbed Agriculture Construction Post-Construction Cut/Fill Surface Strips/Barrier Management
Bare Ground CMZ 31 Asphalt Surface Modification Cut Fill Silt Fence (SC-1)
Bare Ground, Rough CMZ 32 Concrete bare rough bare cut, smooth bare fill material bare cut, smooth Fiber Roll (SC-5)
Grass & Forbs - Minimal CMZ 34 Rock Slope Protection ripping/ridging 6 in high Straw Bale Barrier (SC-9)
Grass & Forbs - Medium CMZ 36 Gravel ripping/ridging 12 in high Proposed Vegetation Cover Proposed Vegetation Cover Proposed Vegetation Cover
Grass & Forbs-Dense CMZ 39 track walking Hydroseeding Hydroseeding Grass & Forbs - Medium
Grasses/Forbs & Shrubs - Minimal CMZ 45 Grass & Forbs-Dense
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APPENDIX D BMP Data Sheets and Caltrans RUSLE2 Assumptions

Appendix D Index

Pre-Construction Phase BMP DatasheetsS...........oouiviiiiiiiiiiiiiiiiiiiiiiiiiieieieeeenenee 2
EROSION CONTROL ...ccttiiiiieiiieiteeteee ettt snnnnnnnnnes 2
Vegetative Cover- Grasses and FOMS..........uui i 2
Vegetative Cover- Grasses/Forbs and Shrubs..................uuiiiiiiiiiiiiiiiiiiie 3
Vegetative COVEr- SNIUDS..........oiiiiiiiiiiiii e 4
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Hydraulic Mulch/Bonded Fiber MatriX (SS-3) .......uuuuuuimiiiiiiii s 6
HYArOSEEUING (SS-4) ..ttt s 7
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Geotextiles, Mats, Plastic Covers and Erosion Control Blankets (SS-7) ......ccoveeviiccenneenn. 9
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WO0O0d MUICNING (SS-8) ..t 11
Hydroseeding (SS-4) + Hydraulic Mulch/Bonded Fiber Matrix (SS-3)........cvvvvvviiiiiiinnnns 12
Hydroseeding (SS-4) + Straw MUICh (SS-6) ......uuuuiiiiiiiiii e 13
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Caltrans Erosion CoNtrol (TYPE-C) it e e 20
Caltrans Erosion Control (TYPE-D) ... . e 21
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SEDIMENT CONTROL ... a e a e e e e e e e e e e e e e 29
SIlEFENCE (SC-1) ittt 29
FIDEI ROIIS (SC-5) .. 30
Straw Bale Barrier (SC-9) ......ooo i 31
Sediment Basin (SC-2) ..ot 32
ORI B P S e e a e 33

: Erosion Prediction Procedure Manual D-1
September 2008



APPENDIX D BMP Data Sheets and Caltrans RUSLE2 Assumptions

PRE-CONSTRUCTION PHASE BMP DATASHEETS
EROSION CONTROL
Vegetative Cover- Grasses and Forbs

Management Practice Options (found under “Management” tab):

e “Undisturbed (Existing) Vegetative cover / Natural condition / Undisturbed / Grasses and
Forbs

In Caltrans RUSLE?2 there are 3 options for Grasses and Forbs: Minimal (0 — 30% cover),
Medium (30 — 50% cover), and Dense (greater than 70% cover).

Design Customization: The designer can modify the yield rates based on site conditions. The
crop-yielding rate in terms of “harvest units” can be modified in the “yield” cell as shown in the

below figure. \

-.Management: Undisturbed (Existing) Yegetative Cover'Natural Condition/Lndisturbed', Grasses and Forbs -

Lang-tem natural rough. . in. 0.2
Momally uzed az a ratation? Yes \
Ciuration, yr 15

Hel. row grade, %

Build new rotation using this management

Operations | I

Management Dperations,

Diate, . Res. add. /
mdddy Operation Wegetation x h\a(rlx?ldugitts] External residus TEMovE,
+ B : biac
10:1/0 [ Cropland'drillshdril, double disk =[] .. aFSubtropicaly oluntesr vegetation, grass = 15000 | | |
1044 [ No operation | | [ | |

Assumptions:

e Grasses and Forbes in Caltrans RUSLE2 is comparable to
“Tropical/Subtropical/Volunteer vegetation grass” in ARS-RUSLE2 (NRCS Database)

e Standard Caltrans limitations and specifications apply

e In Caltrans RUSLE2 the management options for Minimal, Medium, and Dense are
based upon the following vegetation yields:

Minimal 6500 Ib/ac
Medium 10,000 Ib/ac
Dense 15,000 Ib/ac.
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APPENDIX D BMP Data Sheets and Caltrans RUSLE2 Assumptions

Vegetative Cover- Grasses/Forbs and Shrubs

Management Practice Options (found under “Management” tab):

e ‘“Undisturbed (Existing) Vegetative Cover / Natural Condition / Undisturbed /
Grasses/Forbs and Shrubs

In Caltrans RUSLE2 there are 3 options for Grasses/Forbs and Shrubs: Minimal (0 — 30%
cover), Medium (30 — 50% cover), and Dense (greater than 70% cover).

Design Customization: The designer can modify the yield rates based on site conditions. The
crop-yielding rate in terms of “harvest units” can be maodified in the “yield” cell as shown in the

below figure. \

%Management: Undisturbed (Existing) ¥egetative Cover'Natural Condition;/Uncisturbed’,Grasses /Forbs and

Long-term natural rough. . in.
Hel row grade, [ Mormally uged asDa rot;_ation? ‘q%s
uratiot, yr

Build new rotation uzing this management

Operations [T I

tanagement Operationy
D ate, . : Yield [ : Fes. add. /
midey Operation Wegetation External residue 1EMOve,
e bt ac
10440 [ Cropland'drillshdrill, double disk. [T tropicalolunteer vegetation, mised shiub ¥ 22500 | | |
10144 [ Mo operation | [ | | |

hary. units)

Assumptions:

e Grasses/Forbs and Shrubs in Caltrans RUSLE2 is comparable to
“Tropical/Subtropical/Volunteer vegetation, mixed Shrub” in ARS-RUSLE2 (NRCS
Database)

e Standard Caltrans limitations and specifications apply

e In Caltrans RUSLE2 the management options for Minimal, Medium, and Dense are
based upon the following vegetation yields:

Minimal 9,000 Ib/ac
Medium 15,000 Ib/ac
Dense 22,500 Ib/ac.
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APPENDIX D BMP Data Sheets and Caltrans RUSLE2 Assumptions

Vegetative Cover- Shrubs

Management Practice Options (found under “Management” tab):

e “Undisturbed (Existing) Vegetative Cover / Natural Condition / Undisturbed / Shrubs

In Caltrans RUSLE? there are 3 options for Shrubs: Minimal (0 — 30% cover), Medium (30 —
50% cover), and Dense (greater than 70% cover).

Design Customization: The designer can modify the yield rates based on site conditions. The
crop-yielding rate in terms of “harvest units” can be maodified in the “yield” cell as shown in the

below figure. \

%Management: Undisturbed {Existing) ¥Yegetative Cover'Matural Condition/UndisturbedShrubs - Dense
raphic |
Hel. row grade,

Long-term natural rough., in. 0.24
Mormally used as a rotation? Ve
Diuration, yr 15

Build new rotation using this management

Dperations ([
hanagement O perationz
Date, . R
mdddy Operation Wegetation h\a(rlsldufiits] External residue
+ .
1040 [ Croplanddrills'drill, double disk. I tropical olunteer vegetation, mixed shrub ] 26300 | |
10444 [ Mo operation | [ | |

Assumptions:

= Shrubs in Caltrans RUSLEZ2 is comparable to “Tropical/Subtropical/Volunteer vegetation,
mixed Shrub” in ARS-RUSLEZ2 (NRCS Database)

= Standard Caltrans limitations and specifications apply

= |n Caltrans RUSLEZ2 the management options for Minimal, Medium, and Dense are
based upon the following vegetation yields:

Minimal 10,500 Ib/ac
Medium 17,500 Ib/ac
Dense 26,300 Ib/ac.
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APPENDIX D BMP Data Sheets and Caltrans RUSLE2 Assumptions

Vegetative Cover- Grasses/Forbs, Shrubs and Trees

Management Practice Options (found under “Management” tab):

e ‘“Undisturbed (Existing) Vegetative Cover / Natural Condition / Undisturbed /
Grasses/Forbs, Shrubs and Trees

In Caltrans RUSLEZ2 there are 3 options for Grasses/Forbs, Shrubs and Trees: Minimal (0 —
30% cover), Medium (30 — 50% cover), and Dense (greater than 70% cover).

Design Customization: The designer can modify the yield rates based on site conditions. The
crop-yielding rate in terms of “harvest units” can be modified in the “yield” cell as shown in the
below figure. \

%Management: Undisturbed {Existing) ¥egetative CoveryNatural Condition;/Undisturbed’,Gri\sses /Forbs, Shrub:

Long-term natural rough.. in. 024
Mormally used as a ratation? e
Duration, yr 15

Hel. row grade, =

Build new rotation uzing this management

Operations |[RTEI
Management Operations \
Drate, el [ Res. add. /
mddAy Operation Wegetation et Esternal residue emove,
o Ibfac
104140 [ Cropland'drillsdrill, double disk [T FSubtropical oluntesr vegetation, woody ] 30000 | | |
10444 [ Mo operation = | | | |

Assumptions:

= Grasses/Forbs, Shrubs and Trees in Caltrans RUSLE2 is comparable to
“Tropical/Subtropical/Volunteer vegetation, Woody” in ARS-RUSLE2 (NRCS Database)

= Standard Caltrans limitations and specifications apply

*= In Caltrans RUSLEZ2 the management options for Minimal, Medium, and Dense are
based upon the following vegetation yields:

Minimal 12,000 Ib/ac
Medium 20,000 Ib/ac
Dense 30,000 Ib/ac
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APPENDIX D BMP Data Sheets and Caltrans RUSLE2 Assumptions

CONSTRUCTION PHASE BMP DATASHEETS
EROSION CONTROL
Hydraulic Mulch/Bonded Fiber Matrix (SS-3)

Management Practice Options (found under “Management” tab):

e “Highly Disturbed / Construction / Cut /Erosion Control Products/ Hydraulic
Mulch/Bonded fiber matrix (SS-3)”

e “Highly Disturbed / Construction / Fill /Erosion Control Products/ Hydraulic
Mulch/Bonded fiber matrix (SS-3)”

Design Customization: The designer can modify mulch application rates based on site
conditions and “percentage of cover from addition” as shown in the figure. The required mulch

H H “ ”
rate can be input into the “Res. add/remove, (Ib/ac)” cell. \
.Management: Highly disturbed'Construction’fillErosion Control Products'Hydraulic Mulch/Bonded flh \ = | Ellil
raphic Long-term natural raugh.. in. 0.24 -
Hel. row grade, % Mormally used as a atation? Mo
Duratiar, yr 1
Build new rotation using this management [ Open |
Operations (s I
Management Operations
Diate, - Fes. add. /
mdddy Operation “Yegetation h:rlsldums] External residue [EMOVE, Eg\éﬁi[nfr[wm;
] i Ib/ac -
4/15/0 Highly disturbed land‘blade fill material = *
5140 Highly disturbed landtrack walking b
5/1/0 Highly disturbed land\add mulch > [7..."wood fiber mulch wetackifier 2500 77 =
4| | [

Source: NRCS & ARS database

Assumptions:
e Rate of wood fiber mulch application is 2500 Ib/ac
e Applied mulch is considered a residue on the soil surface
e Standard Caltrans limitations and specifications apply
e Caltrans RUSLE2 considers wood fiber to be comparable to Hydraulic Mulch/Bonded

fiber matrix, which adds material to soil surface without disturbing soil (NRCS & ARS
Database)
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APPENDIX D BMP Data Sheets and Caltrans RUSLE2 Assumptions

Hydroseeding (SS-4)

Management Practice Options (found under “Management” tab)

e “Highly Disturbed / Construction / Cut / Proposed Vegetation Cover / Hydroseeding (SS-
4)!1

o “Highly Disturbed / Construction / Fill / Proposed vegetation Cover / Hydroseeding (SS-
4)!1

Modifications from RUSLEZ2: Caltrans RUSLEZ2 does not specify seed application rates but gives
the most common crops. In Caltrans RUSLE2, wood fiber can be added as mulch to “fill” and
“cut” managements. This is equivalent to Caltrans hydroseeding standards.

Design Customization: The designer can modify vegetation and yield rates based on site
conditions. The crop-yielding rate, given in terms of “harvest units”, can be modified in the
“yield” cell as shown in the below figure.

-.Management: Highly disturbed land',Construction’,cut'Ground coverHydroseeding {55-4)
Long-term natural rough .. in

Hel rowgrade. =[] Mormally uzed az a ratation?
Diuration, wr

=10 x|

Fanagement Operations] [m]
Date, - Res. add. # Eq.
m#ddy Operation ‘“Wegetation hale\?‘du[ ] External residue IEMOve, Eod\éﬁi[of?n; retardance
+ - : biac ©® class
4/15/0 [ Highly disturbed land\blade cut material =] [ ? [ [ [ [
5/1/0 |7 Highly distwbed landsbroadcast seeder =[] Wegetalion, glass:l 50 | [ [ ... wheat]

Source: ARS database

Assumptions:

e Vegetation yield is 500 Ib/ac
e Seed application rates are per Caltrans Standards and the California State Seed law

e Standard Caltrans limitations and specifications apply
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APPENDIX D BMP Data Sheets and Caltrans RUSLE2 Assumptions

Straw Mulch (SS-6)

Management Practice Options (found under “Management” tab):

e “Highly Disturbed / Construction / Cut / Erosion control products / Straw Mulch (SS-6)”
e “Highly Disturbed / Construction / Fill / Erosion control products / Straw Mulch (SS-6)”

Design Customization: The designer can modify straw mulch application rates based on site

conditions and the percentage of “cover from addition” as shown in the below figure. The
required mulch rate can be input into the “Res. add/remove, (Ib/ac)” cell.

-.Management: Highly disturbed land',Construction’,cut’,Ground cover' Straw Mulch {55-63

raphic | Long-term natural rough.., in.
Hel. row grade, % Mormally used as a rotation? Mo
Druration, yr 1
Build new rotation wsing this management
Operations ||
M anagement Operations [m|
Res add / Yeg.
It ity Operation ‘Wegetation h;rr‘\?lduﬁ:i‘ts] External residue \ Temove, Eg\éﬁ{of:]or; retardance
o : bz ©F class
4/15/0 [ Highly distubed land'blads cut material 7] [ I I I [
51/0 |7 Highly disturbed landsadd mulch = | | (] Mulchstraw mulch ~ 4000 | a0 |

Assumptions:

e Rate of straw mulch application is 4000 Ib/ac
e Standard Caltrans limitations and specifications apply
e Straw mulch in Caltrans RUSLE?2 is comparable to “wheat, rice or barley” in RUSLE2,

which involves adding material to the soil surface without disturbing the soil (ARS
database)
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APPENDIX D BMP Data Sheets and Caltrans RUSLE2 Assumptions

Geotextiles, Mats, Plastic Covers and Erosion Control Blankets (SS-7)

Management Practice Options (found under “Management” tab):

“Highly Disturbed / Construction / Cut/ Erosion Control Product / Coconut/Coir blanket

(S§S-7)

e “Highly Disturbed / Construction / Cut / Erosion Control Product / Straw blanket (SS-7)”

e “Highly Disturbed / Construction / Cut / Erosion Control Product / Jute blanket (SS-7)”

e “Highly Disturbed / Construction / Cut / Erosion Control Product / Combination blanket
(S§S-7)”

e “Highly Disturbed / Construction/ Fill / Erosion Control Product / Coconut / Coir blanket
(S§S-7)”

e “Highly Disturbed / Construction / Fill / Erosion Control Product / Straw blanket (SS-7)”
“Highly Disturbed / Construction / Fill / Erosion Control Product /Jute blanket (SS-7)”

e “Highly Disturbed / Construction / Fill / Erosion Control Product / Combination blanket

(S8S-7)”

Design Customization: The designer can modify the life of the blanket by selecting the
“Residue” tab, “Mulch” option, then selecting your mulch type. The life can be modified in the
“Decomp. half-life, days” cell as shown in the below figure. The decomposition half-life is the
length of time that the material takes to decompose by 50%. \

-. Residue: Mulch'.Coconut fiber-100%: § \ - | [m] | ll

Fiesidue responds ta tillage like rmod. tough-short [wheat] 3 Diecomp. halfife, days| \ 450

Decomp. rate| YO.0015

El:l"."Ef-ElgE! WE, I b

Cover & mazs values O
W alue Area r;{vﬁzrgehc:
—— covered, & Iql:u"ac .
1 93 [ 4000

Source: ARS database

Assumptions:

e Caltrans RUSLE2 distinguishes between blankets based on the life of material (see
table below)
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APPENDIX D BMP Data Sheets and Caltrans RUSLE2 Assumptions

Caltrans RUSLE2 Product Life Comparable Product

Jute Netting 365 days (12 months) Curlex-1l Fiber Net

Straw Blanket 180 days (6 months) AEC Premier Straw Blanket

Coconut/Coir Blanket 900 days (30 months)  AEC Premier Coconut Blanket

Combination Blanket 1080 days (36 months)  Curlex- High Velocity Heavy
duty

¢ 4

Rate of blanket application is 2000 Ib/ac

The Caltrans RUSLE2 Combination Blanket option is based on Excelsior (Wood fibers
with Plastic netting)

Standard Caltrans limitations and specifications apply
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APPENDIX D BMP Data Sheets and Caltrans RUSLE2 Assumptions

Wood Mulching (SS-8)

Management Practice Options (found under “Management” tab):

e “Highly Disturbed / Construction / Cut / Erosion Control Products / Wood Mulching (SS-
8)”

e “Highly Disturbed / Construction/ Fill / Erosion Control Products / Wood Straw Mulching
(SS-8)”

Design Customization: The designer can modify straw mulch application rates based on site
conditions as shown in the below figure. The required mulch rate can be input into the “Res.
add/remove, (Ib/ac)” cell.

%Management: Highly disturbed',Construction’,cut’,Erosion Control Products' Wood Mulching (S5-8)

Long-term natural rough. . in. 015
Hel row grade, &% Mormally used az a rotation? Mo
Diuration, wr 1

Build new ratation uzing this management

Operations |[JTEE |

Management Operations

Date. Yield [ Fes. add. /
mdddy Operation ‘Yegetation [ Esternal residue TEMOYE,
+ | - : lbfac

4/15/0 [ Highly disturbed land\blade cut material ] | I Il |
5/1/0 [ Highly disturbed land\add mulch ~| | [[7...ulching [wood fiber-+compost] ¥ 2000 |

Source: NRCS database

The above screen reflects a modification to the operation “Highly disturbed land\ add mulch* as
reflected by the addition of “Mulching (Wood fiber + compost)” under the External Residue
column. For a combination (wood/straw), this requires modification of the “Decomposition half
life” to 100 days.

Assumptions:
e Rate of wood mulching application is 2000 Ib/ac
e Standard Caltrans limitations and specifications apply

e Caltrans RUSLE2 considers a mixture of wood fiber and compost equivalent to Wood
mulch, which adds material to the soil surface without disturbing the soll
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APPENDIX D BMP Data Sheets and Caltrans RUSLE2 Assumptions

Hydroseeding (SS-4) + Hydraulic Mulch/Bonded Fiber Matrix (SS-3)

Management Practice Options (found under “Management” tab):

e “Highly Disturbed / Construction / Cut / Erosion Control Products / Hydroseeding (SS-4)
w/ Hydraulic Mulch/Bonded fiber matrix (SS-3)”

e “Highly Disturbed / Construction / Fill / Erosion Control Products / Hydroseeding (SS-4)
w/ Hydraulic Mulch/Bonded Fiber Matrix (SS-3)”

Design Customization: The designer can modify vegetation and yield rates based on site
conditions. The crop-yielding rate is given in terms of “harvest units”.

The designer can modify mulch application rates based on site conditions and the percentage of
“Cover from addition” as shown in the below figure. The required mulch rate can be input into
the “Res. add/remove, (Ib/ac)” cell.

-.Management: Highly disturbed'\Construction’fill'Erosion Control Products'Hydroseeviag w/ HydraulicMulfi.ib

1aphic |
Hel. rowe grade, &

Long-term natural rough. . in. 024
Mormally used as a rotation? o
Diuration, pr 1

Euild news rotation using this management

Operations W1

Management Operations

Date, - Res. add. /

middy Operation Wegetation h:rl\?lduﬁiits] External rasidue\emnve, Ea:od\;ﬁi[otor;
I : Ib/ac o
4/415/0 Highly disturbed land\blade fill material ¥

54140 Highly disturbed landvbroadcast seeder @[] Highly disturbed land'Wegetation, arass 500

5140 Highly disturbed landadd mulch ot ... wood fiber mulch wtackifier 2500 77

Assumptions:

e Rate of application of wood fiber mulch with tackifier is 2500 Ib/ac
e Standard Caltrans limitations and specifications apply
e Vegetation yield is 500 Ib/ac

e Caltrans RUSLE?2 does not specify seed application rates but gives the most common
crops

e Caltrans RUSLE2 considers wood fiber equivalent to Hydraulic Mulch/Bonded Fiber
Matrix, which adds material to soil surface without disturbing soll
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Hydroseeding (SS-4) + Straw Mulch (SS-6)

Management Practice Options (found under “Management” tab):

e “Highly Disturbed / Construction / cut / Erosion Control Products / Hydroseeding (SS-4)
w/ Straw Mulch (SS-6)”

o “Highly Disturbed / Construction / fill / Erosion Control Products / Hydroseeding (SS-4)
w/ Straw Mulch (SS-6)”

Design Customization: The designer can modify vegetation and yield rates based on site
conditions. The crop-yielding rate is given in terms of “harvest units”.

The designer can modify straw mulch application rates based on site conditions and the
percentage of “Cover from addition” as shown in the below figure. The required mulch rate can
be input into the “Res. add/remove, (Ib/ac)” cell.

--.Management: Highly disturbed,Construction’fill',Erosion Control Products’Hydroseeding w/StrowMulch (5
Long-term natural rough., in. 024

Hel. row grade, % Normally used as a rotation? o

Diuration, yr 1
Build new rotation using this management
Operations [N
Management Dperations

Date, . Res. add. /

msddy Operation ‘Yegetation h;{rl\?ldufitts] Eztemal residue \[emove, Eod\éﬁ{otfn;
+ |- : Ibtac -
4/15/0 Highly disturbed land'blade fill material |

540 Highly disturbed landsbroadcast seeder @l Hiahly disturbed land'Wegetation, qrass R00

510 Highly disturbed land.add mulch i ] Mulchstraw mulch 4000 a0

1

Assumptions:

e Rate of Straw mulch application is 4000 Ib/ac
e Vegetation yield is 500 Ib/ac

e Caltrans RUSLE?2 does not specify seed application rates but gives the most common
crops

o Caltrans RUSLE2 considers wheat, rice or barley equivalent to straw mulch, which adds
material to the soil surface without disturbing the soll

e Standard Caltrans limitations and specifications apply
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Hydroseeding (SS-4) + Geotextiles, Mats, Plastic Covers, and Erosion Control Blankets

(SS-7)

Management Practice Options (found under “Management” tab):

“Highly Disturbed / Construction / Cut / Erosion Control Product / seed (SS-4) w/
Coconut/Coir blanket (SS-7)”

“Highly Disturbed / Construction / Cut / Erosion Control Product / seed (SS-4) w/ Straw
blanket (SS-7)”

“Highly Disturbed / Construction / Cut / Erosion Control Product / seed (SS-4) w/ Jute
blanket (SS-7)”

“Highly Disturbed / Construction / Cut / Erosion Control Product / seed (SS-4) w/
Combination blanket (SS-7)”

“Highly Disturbed / Construction / Fill / Erosion Control Product / seed (SS-4) w/
Coconut/Coir blanket (SS-7)”

“Highly Disturbed / Construction / Fill / Erosion Control Product / seed (SS-4) w/ Straw
blanket (SS-7)”

“Highly Disturbed / Construction / Fill / Erosion Control Product / seed (SS-4) w/ Jute
blanket (SS-7)”

“Highly Disturbed / Construction / Fill / Erosion Control Product / seed (SS-4) w/
Combination blanket (SS-7)”

Assumptions:

Rate of blanket application is 2000 Ib/ac
Vegetation yield is 500 Ib/ac
Standard Caltrans limitations and specifications apply

Caltrans RUSLE2 distinguishes between blankets based on the life of material (see table
below)

Caltrans RUSLE2 Product Life Comparable Product

Jute Netting 365 days (12 months) Curlex-1l Fiber Net

Straw Blanket 180 days (6 months) AEC Premier Straw Blanket

Coconut/Coir Blanket 900 days (30 months)  AEC Premier Coconut Blanket

Combination Blanket 1080 days (36 months) Curlex- High Velocity Heavy
duty

¢ 4
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Hydroseeding (SS-4) + Wood Mulching (SS-8)

Management Practice Options (found under “Management” tab):

e “Highly Disturbed / Construction / cut / Erosion Control Products / Hydroseeding (SS-4)
w/ Wood Mulching (SS-8)”

o “Highly Disturbed / Construction / fill / Erosion Control Products / Hydroseeding (SS-4)
w/ Wood Straw Mulching (SS-8)”

Design Customization: The designer can modify vegetation and yield rates based on site
conditions. The crop-yielding rate is given in terms of “harvest units”.

The designer can modify straw mulch application rates based on site conditions and percentage
of “Cover from addition” as shown in the below figure. The required mulch rate can be input into
the “Res. add/remove, (Ib/ac)” cell.

-.Management: Highly disturbed',Construction’fill',Erosion Control Products’Hydroseeding w/ Wood Mulch_"_:
Long-term natural rough. , in. 0.24
Mormally used as a rotation? Mo

Hel row grade, %=

Duration, yr 1
Build new ratation using this management
Operations |[F5S |
Management Operations

Date, . Fes. add. /

mdddy Operation ‘Wegetation h:rl\?lims] External reswdue\ remove, Eod\éﬁ{of?r;
. : Ibtac -
41540 Highly disturbed landblade fill material |

5A/0 Highly disturbed land“broadcast seeder =l Highly disturbed land\\egetation, grass 500

5/1/0 Highly disturbed land\add mulch b ... ulching [wood fiber+compost] 2000 72

2l |

Assumptions:

e The rate of Wood mulch application is 2000 Ib/ac
e Vegetation yield is 500 Ib/ac

e Caltrans RUSLE2 considers the mixture of wood fiber and compost equivalent to Wood
mulch, which adds material to the soil surface without disturbing the soll

e Standard Caltrans limitations and specifications apply
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Compost

Management Practice Options (found under “Management” tab):

“Highly Disturbed / Construction / cut / Erosion Control Products / Compost”
“Highly Disturbed / Construction / fill / Erosion Control Products / Compost”

Design Customization: The designer can modify mulch application rates based on site
conditions and the percentage of “Cover from addition” as shown in the below figure. The
required mulch rate can be input into the “Res. add/remove, (Ib/ac)” cell.

-.Management: Highly disturbed'\Construction’fill'Erosion Control Products',Compost
1aphic |
Hel. row grade, %

Long-term natural rough. . in. 024
Mormally used as a rotation? Nao

Diuration, yr 1
Build new rotation using this management
Operations |J |
Management O perations

Date, . Res. add. /

middy Operation Yegetation h:;l\?ldufitts] Extemnal rezidue \ TEMOve, god\éﬁ{ol:n;
=1L i Ib/ac -
4415/0 [ Highly distwbed land\blade fill material =] [ [ [ [ [
54101 [ Highly disturbed landadd mulch - | ] MulchCompost ~ 2000 | 74 |

1

Source: NRCS database

Assumptions:
e Rate of Compost application is 2000 Ib/ac

e Caltrans RUSLEZ2 assumes that Compost adds material to soil surface without disturbing
soil

e Standard Caltrans limitations and specifications apply
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Track walking

Management Practice Option (found under “Management” tab):

e “Highly Disturbed / Construction / Surface Modification / Track Walking”

#MManagement: Highly disturbed',Construction’,Surface Modification’track walking

raphic: Long-term natural rough., in. 024
Hel. rowe grade, % Mormally used as a rotation? Mo
Diuration, yr 1

Build new rotation using thiz management

Management Operations

- Fes add. /
| [ Operation egetation h;(rl\?.lduﬁiits] External residue rellgl?;ca, Eod\éﬁ:olgor;e
- -

4/15/0_|[ ] Highl disturbed landstrack walking ] [ [ I \ I

Source: ARS database

Assumptions:

e In Caltrans RUSLE2, the above BMP represents “6 inch ridges” left by a bulldozer
running up and down a slope

e Standard Caltrans limitations and specifications apply
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POST-CONSTRUCTION PHASE BMP DATASHEETS

EROSION CONTROL
Compost

Management Practice Option (found under “Management” tab):

e “Highly Disturbed / Post Construction Cut/Fill surface / Non-Vegetative Groundcovers /
Compost”

Design Customization: The designer can modify mulch application rates based on site
conditions and the percentage of “Cover from addition” as shown in the below figure. The
required mulch rate can be input into the “Res. add/remove, (Ib/ac)” cell.

-.Management: Highly disturbed',Post Construction Cut/Fill surface’,Non vegetative-Groun covers"-‘,l:on'lpos'l':_
1apl |c: Long-term natural rough., in. 0.15
Hel. row grade, % Normally used as a rotation? Mo
Druration, yr 1

Build new rotation using this management

Management Operations

] Res. add. /
. . Yield [# . Cover fram
Operation Wegetation i, o] External residue re“n;?;f:, addition, %
104/0 [ Highly disturbed land\add mulch - [ ] Mulch\Compast B 74 [

Source: NRCS database

Assumptions:
e The rate of compost application is 2000 Ib/ac
e Compost is added to the soil surface without disturbing soil

e Standard Caltrans limitations and specifications apply
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Pine Needles

Management Practice Option (found under “Management” tab):

e “Highly Disturbed / Post Construction Cut/Fill surface / Groundcovers / Pine Needles”

Design Customization: The designer can modify mulch application rates based on site
conditions and the percentage of “cover from addition” as shown in the below figure. The
required mulch rate can be input into the “Res. add/remove,(Ib/ac)” cell.

--.Management: Highly disturbed',Post Construction Cut/Fill surface'Ground covers'Pine Needles
1aphic |
Hel. row grade, %

Long-term natural rough. . in. 015
Mormally used as a rotation? Mo
Diuration, yr 1

Build new rotation using this management

Management Operations

Estermal resid Fles. add. / Caver from
stermal residue [EII";IJ?;":. addition, °/°
10410 [ Highly dizturbed landsadd mulch - [ ] tulchpine needles i 2300 | 74 [

‘ ' Operation Wegetation h:;l\?_ldums]
= .

«| |
Source: NRCS database

Assumptions:

e Rate of Pine Needle application is 2300 Ib/ac
e Pine Needles are added to the soil surface without disturbing the soil

e Standard Caltrans limitations and specifications apply
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Caltrans Erosion Control (Type-C):

Management Practice Option (found under “Management” tab):

e “Highly Disturbed / Post Construction Cut/Fill surface\Erosion Control Products\Erosion
control (Type-C)”

Design Customization: The designer can modify mulch application rates based on site
conditions and the percentage of “cover from addition” as shown in the figure below. The
required mulch rate can be input into the “Res. add/remove, (Ib/ac)” cell.

-.Management: Highly disturbed',Post Construction Cut/Fill surface',Erosion Control Products’Erosivy Control(Type
Long-term natural rough., in. 0.24
Hel row grade, 2] Normally used as a rotation? Mo
Druration, yr 1

Irfio |

Management O perations

Drate, . Res. add. /

m/ddy Operation Wegetation h:{'\?ldums] External residus TEMave, Eﬂ\;ﬁ{offr;
= ' i Ib/ac -

5/1/0 Highly disturbed landsadd mulch bl (] MulchsCompaost 1500 B4

5140 Highly disturbed land\broadcast seeder »l[ ] Highly distubed land\egetation, qrags 500

5/140 Highly disturbed land\add mulch bl ] Mulchbstraw mulch ~| 4000 a0

<
I ——

Source: NRCS & ARS database

Assumptions:

e The rate of compost application is 1500 Ib/ac

e Vegetation yield is 500 Ib/ac

e The rate of straw mulch application is 4000 Ib/ac

e Compost & straw mulch are added to the soil surface without disturbing the soll

e Standard Caltrans limitations and specifications apply
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Caltrans Erosion Control (Type-D):

Management Practice Option (found under “Management” tab):

e “Highly Disturbed / Post Construction Cut/Fill surface \Erosion Control Products\ Erosion
control (Type-D)”

Design Customization: The designer can modify mulch application rates based on site
conditions and the percentage of “Cover from addition” as shown in the below figure. The
required mulch rate can be input into the “Res. add/remove, (Ib/ac)” cell.

--.Management: Highly disturbed'Post Construction Cut/Fill surface’\Erosion Control Products' Erosion Contru (T

Long-temn natural rough., in. 024
Hel rowgrade, =] MNormally used as a rotation? No
Diuration, yr 1

Info I

Management O perations

Date, 8 Fes. add. /

mdddy Operation Wegetation h;(rl\?ldufitts] Extemnal rezidue TEMOve, god\éﬁ{ol:n;
= - i Ibfac -

5140 Highly disturbed land%add mulch Jod (] MulchhCompost 1500 E4

5140 Highly disturbed land‘broadcast seeder @[] Highly disturbed land'Wegetation, Qrass 500

5A1./0 Highly disturbed landadd mulch b (] Mulchstraw mulch 4000 a0

510 Highly disturbed land.add mulch i [ ... \wood fiber mulch w/tackifier 1500 53

1

Source: NRCS & ARS database

Assumptions:

e Rate of Compost is 1500 Ib/ac

e Vegetation yield is 500 Ib/ac

e Straw mulch is 4000 Ib/ac

e Hydraulic mulch is 1500 Ib/ac

e Compost & straw mulch are added to the soil surface without disturbing the soil

e Standard Caltrans limitations and specifications apply
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Non Biodegradable blanket - Permanent (SS-7)

Management Practice Options (found under “Management” tab):

e “Highly Disturbed / Post Construction Cut/Fill surface / Erosion Control Product / Non
Biodegradable blanket-Permanent (SS-7)”

Design Customization: The designer can modify the life of the blanket by selecting the
“Residue” tab, “Mulch” option, then selecting your mulch type. The life can be modified in the
“Decomp. half-life, days” cell as shown in the below figure. The decomposition half-life is the
length of time that the material takes to decompose by 50%.

M Residue: Mulch\Synthetic fiber,

Rezidue rezponds to tillage like gravel-rock - Decomp. half-life, dayz R4

Decomp. rate|  0.00713

Info

Cover & mazs values _ O
Walle Area ) r:‘;ﬁ:rgehé
. covered, & b/an .
1 99 A000

Source: ARS database

Assumptions:

e Caltrans RUSLEZ2 distinguishes between blankets based on the life of material (see table

below)
Caltrans RUSLEZ2 Product Life Comparable Product
Non-Biodegradable Blanket (SS-7) 1,080 days Tensar-TM3000
(36 months)

e Rate of blanket application is 2,000 Ib/ac

e Standard Caltrans limitations and specifications apply
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Non Biodegradable blanket - Permanent (SS-7) + Grasses and Forbs

Management Practice Options (found under “Management” tab):

e “Highly Disturbed / Post Construction Cut/Fill surface / Erosion Control Product / Non
Biodegradable blanket-Permanent (SS-7) + Grasses and Forbs — Medium & Dense”

In Caltrans RUSLEZ2 there are 2 options for Non Biodegradable blanket - Permanent (SS-7) +
Grasses and Forbs (post-construction): Medium (30 — 50% cover) and Dense (greater than
70% cover).

Design Customization: The designer can modify the life of the blanket by selecting the
“Residue” tab, “Mulch” option, then selecting your mulch type. The life can be modified in the
“Decomp. half-life, days” cell as shown in the below figure. The decomposition half-life is the
length of time that the material takes to decompose by 50%.

Residue responds to tllage ke gravel-rock > Decomp. haltlife. days 540
Decomp. rate| 0.0013

Info
Cover & mazs values _ [m]
Walue Area r;’gﬁ:ﬁ:j
e | - | covered, % /s
1 99 4000

Source: ARS database

The designer can modify the yield rates based on site conditions. The crop-yielding rate in terms
of “harvest units” can be modified in the “yield” cell as shown in the below figure.

= Management: Highly disturbed\Post Construction Cut/Fill surfece\Erosion Control Products\Non biodegradable blanket-Permanent + Grasses and Forbs... Q@

Long-term natural rough., in,

Bluild rew rotation using this management

Management Operatioks [m]
Res add. / Weg.
R it Operation Wegetation Y::Idu’[,:ts] Extemal residue remove, ?d\éﬁ:;:]m; retardance
T=EET i Ib/ac ©7  class
|| 44570 | Highlp disturbed landiblade cut material B . y | |
| sAsm0 Highly disturbed land\broadeast seeder  ¥|[ ...d\Brome, California, established cover, CA »| 3000 : : : | \..tences) |
51/0 Highly disturbed landsadd mulch = m ulchiSynthetic fiber = 2000 a0

Source: ARS database
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BMP Data Sheets and Caltrans RUSLE2 Assumptions

Assumptions:

¢ 4

Caltrans RUSLE2 distinguishes between blankets based on the life of material (see table

below)

Caltrans RUSLE2 Product

Life

Comparable Product

Non-Biodegradable Blanket (SS-7)

1,080 days
(36 months)

Tensar-TM3000

Rate of blanket application is 2,000 Ib/ac

Standard Caltrans limitations and specifications apply

Grasses and Forbs in Caltrans RUSLE2 is comparable to “California Brome” in ARS-
RUSLE2 (NRCS Database) perennial cover.

The NRCS Database vegetation file begins in mid April and includes summer dormancy
through day 200 and fall regrowth in mid October. Annual root sloughing is accounted for

in May.
Vegetation yield:

Medium 3,000 Ib/ac
Dense 4,500 Ib/ac

Erosion Prediction Procedure Manual
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Vegetative Cover - Grasses and Forbs

Management Practice Options (found under “Management” tab):

e “Highly Disturbed / Post Construction Cut/Fill surface / Proposed Vegetation Cover/
Grasses and Forbs — Medium & Dense

In Caltrans RUSLE? there are two options for Grasses and Forbs (post-construction): Medium
(30 — 50% cover) and Dense (greater than 70% cover).

Design Customization: The designer can modify the yield rates based on site conditions. The
crop-yielding rate in terms of “harvest units” can be maodified in the “yield” cell as shown in the
figure below.

-,Managemenl: Highly disturbed\Post Construction Cut/Fill surface\Prooosed Yegetation Cover\grass and forbs - [Brome, CA-Medium]

Long-tem natural raugh.. in. [\ 0.24

Hel row grade, 2] ] Nomally used as a rotation? | YXes |
Duration, o[ TN |

Build new rotation using this management

Operations Wt

Management Dperation\ o
Date, - Res. add. / Weg.
mAddy Operation Wegetation ‘h:rl\?ldums] External residue emaove, Eagxéﬁ‘rol:]nn; retardance
+ | - Ib/ao "% class
10410 3 Croplandhdrillssdrill, double disk =|[7.. d\Brome, California, established cover, CA = 3000 | | | | _fences]
9730415 [ No operation = | | | | |

Assumptions:

e Grasses and Forbs in Caltrans RUSLEZ2 is comparable to “California Brome” in ARS-
RUSLE2 (NRCS Database) perennial cover.

e The NRCS Database file begins in mid-April and includes summer dormancy through
day 200 and fall regrowth in mid-October. Annual root sloughing is accounted for in May.

e Standard Caltrans limitations and specifications apply.
e Vegetation yield:

Medium 3,000 Ib/ac
Dense 4,500 Ib/ac
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Vegetative Cover - Grasses/Forbs and Shrubs

Management Practice Options (found under “Management” tab):

e “Highly Disturbed / Post Construction Cut/Fill surface / Proposed Vegetation Cover/
Grasses/Forbs and Shrubs”

In Caltrans RUSLE2 there are two options for Grasses/Forbs and Shrubs (post-construction):
Medium (30 — 50% cover) and Dense (greater than 70% cover).

Design Customization: The designer can modify the yield rates based on site conditions. The
crop-yielding rate in terms of “harvest units” can be maodified in the “yield” cell as shown in the
figure below.

-,Managemenl: Highly disturbed\Post Construction Cut/Fill surface\Proposed Vevetation Coverigrasses/forbs and shrubs - [Blueberry/cover crop-Medium]

raphic]| Long-term natural rough., in.
Hel owgrade, 2|} Nomally used as a rotation?
Duration, yr

Build new rotation using this management

Operations (N

Management Operationy (m|
Res. add. / Cover from Weg,
External rezidue Temove, =, retardance
addition, %
lbéac class
I \ T I wheal]

Date.

mddiy Operation Viegstation “Yield [#
I

harv. units]

10410 [ Cropland'diills'diill. double disk. i [} Eluebery, low bush, cov crop |
5/30415 [ No operation = |

Assumptions:

e Grasses/Forbs and Shrubs in Caltrans RUSLE?2 is comparable to “Blueberry, Low bush
Cover crop” in ARS-RUSLE2 (NRCS Database).

e Based on low-growing blueberries with 9 ft. spacing and 1200 plants/ac. Blueberries
were established with grass cover crop between bushes. Cover was mowed during the
growing season, accounting for fluctuations in canopy. Type location: western Oregon.

e Standard Caltrans limitations and specifications apply.

e Vegetation yield:

Medium 4,000 Ib/ac
Dense 6,000 Ib/ac
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Vegetative Cover - Shrubs

Management Practice Options (found under “Management” tab):

e “Highly Disturbed / Post Construction Cut/Fill surface / Proposed Vegetation Cover /
Shrubs”

In Caltrans RUSLEZ2 there are two options for Shrubs (post-construction): Medium (30 — 50%
cover) and Dense (greater than 70% cover).

Design Customization: The designer can modify the yield rates based on site conditions. The
crop-yielding rate in terms of “harvest units” can be maodified in the “yield” cell as shown in the
figure below.

== Management: Highly disturbed\Post Construction Cut/Fill surface\Proposed Veuvetation Coverishrubs - [Blueberny/low bush- Medium)

Taphic| Long-term naturalough., in.
Hel row grade, %[ | Homally used as a rotation?

Duration, yr
Build news ratation using this management

Operations N

Management Operations\ [m]
Date, Fies. add. / Weg,
mddy Operation Yegetation les‘dums] External residue emove, Ea‘;‘é::or:‘w; retardance
- . Ibtac *”  class
10/1/0 |7 Cropland\diilshil, double disk. i ] Blugbery, low bush = 4000 ] I I [...e [con]
3/30/15 [ Mo operation | | | | | |

Assumptions:

e Shrubs in Caltrans RUSLE?2 is comparable to “Blueberry, low bush” in ARS-RUSLE2
(NRCS Database).

e Based on low-growing blueberries with 9 ft. spacing and 1200 plants/ac. The NRCS
Database file begins on Jan. 1. Weeds in interrow killed either mechanically or
chemically on day 105 (Mar 15), day 165 (May 15), and day 225 (July 15), which
accounts for the variation in root mass.

e Standard Caltrans limitations and specifications apply.
e Vegetation yield:

Medium 4,000 Ib/ac
Dense 6,000 Ib/ac
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Vegetative Cover - Grasses/Forbs, Shrubs and Trees

Management Practice Options (found under “Management” tab):

e “Highly Disturbed / Post Construction Cut/Fill surface/ Proposed Vegetation Cover/
Grasses/Forbs, Shrubs and Trees”

In Caltrans RUSLE2 there are two options for Grasses/Forbs, Shrubs and Trees (post-
construction): Medium (30 — 50% cover) and Dense (greater than 70% cover).

Design Customization: The designer can modify the yield rates based on site conditions. The
crop-yielding rate in terms of “harvest units” can be maodified in the “yield” cell as shown in the
figure below.

-,Managemenl: Highly disturbed\Post Construction Cut/Fill surface\Proposed Vegetation Cover\grasses/forbs and shrubs, and trees - [Citrus-M edium)

raphic | 0.24 \]
Hel. row agrade, %

Long-term natural rough. . i,
Nomally used as a rotation?
Duratian, yr

Build new rotation using this management

Operations (N

Management Operationy (m|
Date, - Res. add. / e
mdddy Operation Wegetation ;'3‘1%81 External residue remave, Eud\éﬁ:ufr[]w; retardance
+ E i lb/ac ©7 class
10/41/0 [ Highly disturbed land'broadcast seeder [ | Citrus. cover in alley > 20000 ] I | [... cotton]
3/30/415 [ Mo operation = [ I I I [

Assumptions:

e Grasses/Forbs, Shrubs and Trees in Caltrans RUSLEZ2 is equivalent to “Citrus, Cover in
alley” in ARS-RUSLE2 (NRCS Database).

e Based on citrus orchard; i.e. orange, grapefruit, lemon, and lime trees covering 75 to
85% of the area, grass cover in alleyways but not beneath trees, and residue at harvest
is leaf drop.

e Standard Caltrans limitations and specifications apply.

e Vegetation yield:

Medium 20,000 Ib/ac
Dense 30,000 Ib/ac
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SEDIMENT CONTROL
Silt Fence (SC-1)

Management Practice Options (found under “Management” tab):

e “Highly Disturbed / Strips/Barrier Managements / Silt Fence (SC-1)

Input: The width of silt fence can be entered in the “Horizontal segment length” cell of the
“Management” tab in the profile.

Design Customization: Designer can modify the life of the fencing in the “Decomp. half life,
days” cell under “Residue” as shown in the below figure. The decomposition half-life is the
length of time it takes for the material to decompose 50 percent.

-.\l'egetatinn: Permanen \ ;IQIEI
\
Residue wpe [ rock, =~ Infa |silt fence ;I
Yield is measured in units of
Wwieight of one unit, |b
Agsumed vield [# of units)? m LI
Above %Residue: rock ] =10/x|
Fiesidue responds to tilage like gravekock 3 Decomp. halfife, daps| 9000
Decomp. rate [ 00000700
Coverage vs. mass
Age, =)
Cover & mass values jm]
+ | ; I
0 Yalue Area [:gz:?ehé =
- covered, & Ih/ac E
1 [ 30 [ 75000
pEn

Source: ARS database

Operations: The operation column selection is “basic/general/ begin growth* and the vegetation
column selection is “Highly disturbed land/silt fence full retardance”.

Assumptions:
e Caltrans RUSLEZ2 does not account for a finite lifespan of silt fencing
e Sijlt fence in Caltrans RUSLE? is based on a full retardance fabric fence

e Standard Caltrans limitations and specifications apply
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Fiber Rolls (SC-5)

Management Practice Option (found under “Management” tab):

e “Highly Disturbed / Strips/Barrier Managements / Fiber Roll (SC-5)”

Input: The diameter of fiber roll can be entered into the “Horizontal segment length” cell of the

“Management” tab in the profile. The diameter/width is based on design and usually ranges from
8 to 18 inches.

-. Management: Highly disturbed'\Strips,/Barrier Management'Fiber Roll {SC-5)

raphic Long-tem natural rough... in. 024
Hel. row grade, % Mormally uzed az a rotation? es
Duration, yr 1

Build new rotation using this management

Operations | I

td anagement O perationz

Dists, el Operation “Wegetation h:rlsldug:iits] External rezidue
+ | -1 )
1/1/0 [  Begin arowth Permanent cover not harvested Fiber Roll-Coir/Coconut{SC-5) 500 |

Operations: The selection in the Operation column is “Begin growth” and in the vegetation
column is “Permanent cover not harvested\Fiber Roll-Coir/Coconut (SC-5)". In addition, the
residue type is “roll material slow decay”.

Assumptions:

e Caltrans RUSLE? differentiates between fiber roll options based on the decomposition
life of material

e The fiber roll was derived from the straw bale barrier and erosion control blanket option
in ARS-RUSLE2 (ARS Database)

e Standard Caltrans limitations and specifications apply
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Straw Bale Barrier (SC-9)

Management Practice Option (found under “Management” tab):

e “Highly Disturbed / Strips/Barrier Managements / Straw bale barriers (SC-5)”

Input: The width of Straw bale barrier can be entered in the “Horizontal segment length” cell of
the “Management” tab in the profile. The width varies based on design and the quantity of
sediment to trap and usually ranges from 1 to 2 feet.

-.Management: Strip/Barrier Managements"Straw bale barrier =[Ol x|

Graphic Long-term natural rough. , in. 0.24
Hel. row grade, % Mormally uzed as a rotation? Yer
Druration, yr 1

Build new rotation using this management|  Open |

Fiotation builder for this management

Operations |§T# I
4 anagement Operations [m]
Date, mAddy a . . “rield [# . Suf. es. Cover from
peration ‘Yegetation b i) Exsternal residue add. / addition. %
« | - | TEMmave, :
141/0 ][] Begingowth [ ]  Pemanent cover not harvested'straw bale bamier  »] 500 | | |

'-.\\'Egetatinn: Permanent c ;lglﬁl
Residue twpe [ zmall grain - Straw bale barrier = | Info [Fepresents straw bale barrier ﬂ
“ield is measured in units of
Wieight of one unit, b
Agsumed yield (8 of units]? m ﬂ
H Above-ground biomaszz at mas. canopy, lbfac Rel maizture dep. rate 050
o Biomass-yield ratio
\ -
ﬁ S pesidue: small grain - Straw bale barrier =10l x|
Residue responds to tillage ke mod. bough-shart [wheat) 3 Decomp. half-ife, days 87

Decomp. rate|  0.0080

l Coverage vs. mass [

; Corver & mass walues e htD
el

o +VE;|UB_ | cof;?ead, k4 'E?bfjiecd‘

i T 1 30 | &

Source: NRCS database

Operations: The selection in the operations column is “Begin growth” and in the vegetation
column is “Permanent cover not harvested\Straw bale barrier.* In addition, the residue type is
“small grain”.

Assumptions:

e Standard Caltrans limitations and specifications apply
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Sediment Basin (SC-2)
Found Under: “Diversion/terrace, Sediment Basin” Tab / Sediment basin (SC-2)

Input: The distance from origin of flow to sediment basin can be entered in the “Horizontal
segment length” cell of the “Diversion/terrace, sediment basin” tab in the profile.

¥ pr ofile: Cal-Example’,Caltrans-Navada coun

=101 %]

Soil loss erad. portion, tac/yr
Add break | E break
ieak | Erasebreak | Sediment delivery, tacdy [ 097 |

Manage
Soil (58
Topo [ 0.
20.
; 40.
\ E0.

200. 280,

|

0. 50. 100. ‘ 150,
t

Location |[:| USANCaliforniahDIs T-03\Mevada CountysCa_MN evada_‘ﬁ 40-44
Ay, slope steepness, & 20
Hariz. overland flow path length, ft

Sol | Topography | Management | Cantouing DDA eI E | 5 eqment output | Erasion by yesr | Info |

Hydraulic paths on averland flow path m|
Horiz.
G fontan %0 e e
path Type of flow path coiic'tl:r:\;ltx’oim erasion rate, e g:::age
poundment taciyr tAacdyr
o | path, ft
1 3 Std sediment basini5C-2] X 0 [ 12 | 097

Source: ARS database

Assumptions:
e Caltrans RUSLE2 treats sediment basins as simple, small, well designed, well

constructed, well maintained, optimally performing sediment basins typical of those used
on construction sites

e Standard Caltrans limitations and specifications apply
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OTHER BMPS

Typical Caltrans BMPs that could not be included in Caltrans RUSLE2 at this time and the
reasoning behind each follows.

¢ 4

Gravel Bag Berms: The RUSLE2 program is based on the assumption that all flow
across a project site is sheet flow. According to Caltrans BMP Detail Sheet for SC-6,
this BMP works best for concentrated flows, and is thus not appropriate for incorporation
into Caltrans RUSLEZ2 as the program does not deal with concentrated flows.

Turf Reinforcement Mats: This particular BMP is used for concentrated flows as well,
and thus is not appropriate for use into the Caltrans RUSLE2 program.

Crimped Straw: No comparable BMP or adequate scientific data on its erosion-reducing
effects has been found to support incorporation of this BMP into the Caltrans RUSLE2
program at this time.

Soil Additives and Tackifiers: No equivalent BMP or adequate scientific data on the
erosion-reducing effects of soil additives and tackifiers has been found to support
incorporation of this BMP into the Caltrans RUSLEZ2 program at this time.

Compost/Mulch Berm: This particular BMP is used for concentrated flows and is thus
not appropriate for use in the Caltrans RUSLE2 program.

Grasses/Forbs & Trees (Minimal, Medium and Dense) and Shrubs & Trees: Both options
were both found to be similar to Grasses/Forbs, Shrubs & Trees (soil loss output values
were within £10% of each other). Thus the three Vegetative Cover options were
narrowed down to one option — Grasses/Forbs, Shrubs & Trees.

Groundcover/Low-growing Shrubs: This option was not included as an option, as no
comparable BMP or adequate scientific data on its erosion-reducing effects has been
found to support incorporation of this BMP in the RUSLE2 program at this time.
However, the “Blueberry, low bush-cover” crop is the closest equivalent to this
management practice.
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TRUCKEE BYPASS (Sample Project)

This appendix provides a sample run through of the EPP process and the Caltrans RUSLE2
model for the Truckee Bypass. The appendix is broken down in to a series of sections to outline
the steps for analyzing a project using the EPP. The section is broken down as follows:

SECTION E-1 SITE SUMMARY FORM ...ttt ittt e e e e e e s aibbe e e e e e e e e e aannes 3
SECTION E-2 CALTRANS RUSLE2 PROGRAM INITIATION. ...ttt 5
SECTION E-3 PRE-CONSTRUCTION ...ttt ettt e ettt et e e e e e e s iibbeeeeeaaaeeaannes 9
SEEP 1.1 — SO CHMALE ...ttt e e e et e ettt e e e e e e etatab e e e e e e eessann e e e e aaaaaene 10
SEEP 1.2 — ChOOSE SOOIl TY PO ...ttt e ettt e e e e et et et e e e e e e eeeaeann e aaaaaaees 11
Step 1.3 — Set SIOPE TOPOGIAPNY ... .ottt e et ettt e e e e e e eeeean e e aaaaaees 12
Step 2 — Caltrans RUSLE2 ANalySiS RUN L......oooiuiiiiiiiiiiiiiii et e e e e e e e eeeeens 13
SEEP B — RESUITS. ..ttt oottt e e e e e et e et taa e e e e e e et e eaa e e e e e e eetbbnbba e aaaaaanes 15
SECTION E-4 CONSTRUGCTION. ....cettiiiiiiiiitttiitt e ee ettt e e et e e e e e e e e s asabbs e e e e e e e e e aansbsseeeeaaeeaaannns 17
SEEP 1.1 — S CHMALE ...ttt e e e et e ettt e e e e e e e eetaa e e e e e eeeessnnaaa e e aaaaaeeee 18
SEEP 1.2 — ChOOSE SOOIl TY PO ...ttt ettt ettt e e e e et et et e e e e e e eeeaeaa e aaaaaeees 19
Step 1.3 — Set SIOPE TOPOGIaPNY ... .ottt e e et et et e e e e e e eeeeaaa e e eaaaaees 20
Step 2 — Caltrans RUSLE2 RUN 1 (MAER) ... 21
Step 3 — Caltrans RUSLE2 Analysis Run 2 (Minimal Management PractiCes) ............cccceevvvuiniiienieennns 21
Step 4 — Caltrans RUSLE2 Run 3 (Revised Management PractiCes) ..........couuueuuuvuiiiieeiieeiiiiinieeeeeeeanne 25
SEEP 5 — RESUITS. ..ttt oottt e oo e et e ettt e e e e e e e eeteaa e e e e e e eetbbnbba e e aaaaaanes 27
SECTION E-5 POST-CONSTRUCTION ... ..cutttiiiiiiaaii ittt e e ettt e e e e e et e e e e e e e e s annnbeseeeaeaeeaannes 30
Step 1.1 — Choose Location t0 Set CHMALE ........couuiuiiiiieiiieii e et eeeees 31
SEEP 1.2 — ChOOSE SOOIl TYPO ...ttt ettt e e e e et et ata e e e e e e eeeaenn e aaaaaaees 32
Step 1.3 — Set SIOPE TOPOGIaPNY ... .ottt e e e e et e e e e e e eeeeana e e aaaaaees 33
Step 2 — Caltrans RUSLE2 Run 1 (Minimal Management PractiCes)...........ccuuveuuiviiiieeiieeiiiiiineeeeeeeeeene 34
Step 3 — Caltrans RUSLE2 Run 2 (Revised Management PractiCes) ..........ccouueuuiuuiiiieeiieeiiiiiinieeeeeeeeane 36
SEEP 4 - RESUILS ..ttt ettt oo e e et ettt e e e e e e et taaa e e e e e e eetbbebba e e aaaaeee 39
SECTION E-6 EROSION CONTROL REPORT TEMPLATE ......cccttiiiiiiee it 42

In addition to descriptions of the process, this example provides screenshots of the Caltrans
RUSLEZ2 program screens. Below is a summary of the screenshots included in this appendix.

Figure E-1: Caltrans RUSLEZ ... ittt e e e e e e e ettt e e e e e e e e e eesabaanas 5
FIQUIE E-2: USEI TOMPIALE. ... ettt ettt e e e e e ettt et e e e e e e e eeabaa e e e e e e e aeeeenbnnn s 6
Figure E-3: AVaIlable Profiles. ... ..o et e et e e e e e aabaa s 7
Figure E-4: Options in Profile TeMPIALE. .........couuiii e e e e e e e 8
Figure E-5: Truckee Bypass - Pre-Construction Rainfall Data and Graphic Representation of

Erosivity “R” vs Duration (MONTNS).......couuuuiiii e 10
Figure E-6: Truckee Bypass - Pre-Construction Soil Texture & ROCK COVEr..........coooiviiiiiiiiiiiieeiiieiiiinnn, 11
Figure E-7: Truckee Bypass- Pre-Construction TOPOGIrapNy ......cccoeeuuiriiiiiiiiiiiiiiiaa et 12
Figure E-8: Truckee Bypass - Base Management (COVEN).......oooiiieeuuuuiiieeeeeeiiia e eeeiie e e eeeeeiies 13
Figure E-9: Truckee BYPass - CONTOUING ....coeeutuuuieeeiiieiiii e e ettt e e e ettt e e e e e e e eeeba e e e e eeeeennnennnns 14
Figure E-10: Truckee Bypass - Pre-Construction RESUILS .........ccoiiiiiiiiiiiiiciiiii e 15
Figure E-11: Truckee Bypass - Construction Rainfall Data ............cc.uuuiiiiiiiiiiiiiiieeii e 18
Figure E-12: Truckee Bypass - CONSruCtion SOil TEXTUIE.........ooiiiiiiiiiiiie e 19
Figure E-13: Truckee Bypass - Construction TOPOGrapiy........ocouiieiiiiiiiiieeiieeiiiee et 20
Figure E-14: Truckee Bypass- Construction — Run 1 MAER Determination ..............ccceevvviiniieeeiieennnnnnn. 21
Figure E-15: Add Break — Erase Break ... 22
Figure E-16: Horizontal Segment Length wWith BMPS .........uuuiiiiiiiiii e 22
Figure E-17: Truckee Bypass - Construction Management............cuuuuuiiiiiaiiiiiiiiia et eeeeiies 23
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Figure E-18:
Figure E-19:
Figure E-20:
Figure E-21:
Figure E-22:
Figure E-23:
Figure E-24:
Figure E-25:
Figure E-26:
Figure E-27:
Figure E-28:
Figure E-29:

Truckee Bypass - Construction Selection of Strips/Barrier Management Practices.............. 24
Truckee Bypass - Construction AnalysiS RUN 3. 25
Truckee Bypass - Construction Analysis Run 3 (with Seeding)..........ocooevvieiiiiiiniieeniieiiinnnnn. 26
Truckee Bypass - CONSIIUCHION RESUILS ........uuuiiiiiiiiiiiiii e 27
Truckee Bypass - Post-Construction Rainfall and Erosivity..............ccoooeiiiiiiiiinniiiiinnnnn. 31
Truckee Bypass - Post-Construction Soil TEXTUIE ...........uiiiiiiiiiiiiiiii e 32
Truckee Bypass - Post-Construction Topography ...........ccoooeiiiiiiiiiiiiii e 33
Truckee Bypass - Post-Construction Management.............oooeiiieiiiiiinineeeeeeeeiiie e 34
Truckee Bypass - Post-Construction with Vegetation Cover & Erosion by Year.................. 35
Truckee Bypass - Post-Construction with Silt fence..............ccciiii e, 36
Truckee Bypass - Post-Construction Run 1 Results (Vegetation + Straw Blanket).............. 37
Truckee Bypass - Post-Construction Run 2 Results (Vegetation + Straw Blanket).............. 38

: Erosion Prediction Procedure Manual E-2
September 2008



APPENDIXE Caltrans RUSLE2 Components and Analyses

Section E-1 Site Summary Form

The data obtained from the various tasks performed as part of the Site Characterization
(Section 3.0 of the EPP) for the Truckee Bypass Project was entered into the Site Summary
Form shown below in Figure E-1. These values were then used as inputs into Caltrans
RUSLE2 for the various project phases and BMP scenarios. Note, during site characterization,
the data locations along the site should be noted, including whether these locations are typical
or represent the worst-case scenario. Each site should have a minimum of three data collection
areas. On larger sites, the user needs more data collection areas wherever variations occur in
the slope, soils, rock, canopy, and/or cover.
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CALTRANS EROSION PREDICTION PROCEDURE
RUSLE 2 - SITE SUMMARY

PROJECT NAME & NO : Truckee Bypass
CALTRANS DISTRICT : 3 KP/PM:
DETAILED LOCATION : On route 89 from Alder drive to Nevada county line on route 267

ESTIMATED PROJECT START DATE:

TYPE OF CONSTRUCTION: Four lane Highway
MAPPING/SURVEY SOURCE AND DATE:
GEOTECHNICAL REPORT SOURCE AND DATE:
REFERENCE SITE LOCATION:

REFERENCE SITE SUMMARY:

3.3.1.1: Vegetation /
3.3.1 Rainfall / Claimate 3.3.2: Soil Texture Management 3.3.3: Topography BMPs Results
%
RockCover Flow
Construction Rainfall Hydrologic | Vegetation (Veg+Canop| Length |Steepness/ Erosion Sediment Sediment
Phase District # County # Intensity Texture Clay Silt Sand Class Classification y+ Rock) (%) (Slope) Control Control Soil Loss | Delivery Notes
moderate - |Grass& Forbs -
Pre-Construction 3 Nevada 42" Sandy Loam 30 6 64 Low runoff Medium 20% 50" 50% 5.6 5.6
moderate - Hydraulic
Sandy Clay high runoff Mulch (SS-3) | Silt Fence
Construction 3 Nevada 42" Loam 27 14 59 0 50' 50% (SC-1) 7.7 1.1
Hydroseeding
moderate - | Grass&Forbs - + Synthetic
Post- Sandy Clay high runoff Medium Fiber Blanket | Silt Fence
Construction 3 Nevada 42" Loam 27 14 59 0 50' 50% (SS-4+SS-7) (SC-1) 5.1 1.0
Erosion Prediction Procedure Manual E-4
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Section E-2 Caltrans RUSLE2 Program Initiation

The standard RUSLE2 program was modified by Caltrans for use on construction sites with
highly disturbed soils, such as are typically found on roadway construction projects. The
following steps demonstrate the inputs for the Caltrans RUSLE2 model for the Truckee Bypass
project in Nevada County. The user should understand the basic parameters of the program,
which are represented by the following mathematical equation:

A=RKLSCP
Where A = predicted soil loss

R = rainfall erosivity
K = soil erodibility
L = slope length
S = slope percent
C = cover
P = practice

RUSLE2 Interface: The Caltrans RUSLE2 program was started by clicking on the Caltrans
RUSLE2 icon on the computer desktop or by selecting the Caltrans RUSLE2 command in the
program list. The Caltrans RUSLE2 screenshot is shown in Figure E-1. Note that this version is
modified for Caltrans use and the program name and version number are at the top of the

screen.

Y CALTRANS Nov 19 2007
File Database Edit Wiew Options ‘window Help

W% 0 B[00 OB ™ ¢ e [ R g b B e BB Autoupdate

Introduction

1. %here would you like to stan? 2 Mhich template would you like to use?

CALTRAMNS Basic Complex slope

" wwaorksheet
g % Profile

R Climate

& Storm Erosivity 3. After clicking Ok, wouwill be

prompted to open a view.
s S0l

4. Change walues in the view o
'] € Management rnatch wour situation.

5. Asvou make changes, the model

i © Operation recalculates. Sawve if you wish.

# © vegetation

i T Residie B4 I Cancel

Figure E-1: Caltrans RUSLE?2
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Caltrans RUSLE2 has two working interfaces, which are the “worksheet” and “profile.” The user
will be in the default sheet when the program is opened and the user will be able to replace
various values and save the work as a new project file. Note that you cannot start with a blank
sheet in Caltrans RUSLE2.

The worksheet is the collection of profiles on one screen and it is useful to compare one
segment with different management options. The profile represents multiple segments on one
sheet, which is more representative of roadway projects that include both embankments and the
road.

User template: The Caltrans Basic Complex slope is suitable for simple uniform slopes and
complex slopes, as shown in Figure E-2.

Load user template

Lok in; | [ Users

|Z| CALTRAMNS Basic Complex slope. xml

Filz name: |

Filez of type: |I_|ser templates

Figure E-2: User Template

The complex slope templates can be applied to mild convex slopes because erosion rates at the
end of a convex slope can be much higher than the average erosion rate for the entire slope.

After the template selection is made, Caltrans RUSLE2 will ask the user to select a profile that
has been previously generated or to choose a default profile as shown in Figure E-3.
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Bl Open object from, profiles

[ 1CA Orchards CZ 39
[ CA Vineyards CMZ 36
[CCA Vinepards CMZ 39
[ CalExample

[ Truckee-Bypass

profiles Open

MName: I Cancel

Figure E-3: Available Profiles

A new profile run can be created or a previously created profile run can be selected and saved
under the project name or ID and phase such as pre / post-construction, etc.
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M profile: Truckee-Bypass\Truckee Bypass - Pre

Add break. | |

0. 10. 20. " 30, 40, a0,

Location|[ 3 USANCalforniahDIST-03'Nevada CountphCa_Newvada R40-44 /'J

0. zlope steepness, X 50
Hariz. averland How path length, f B0.0

Figure E-4: Options in Profile Template

In each option there is a ¥ (black triangle) on the right side which indicates a menu of choices.
Clicking on a choice inserts that selection as shown in Figure E-4.

A yellow folder £ _| on the left side indicates that the selection includes various data sets or type

selections required by Caltrans RUSLEZ2. It is advisable to review the data in the yellow folder
and make sure that it represents the specific project site conditions. These data values can be
altered to represent specific individual project site situations and can be saved as a different
name to the Caltrans RUSLE2 database for each project.

There are three phases for the Truckee Bypass project site: pre-construction, construction, and
post-construction. All three phases are explained in the subsequent sample project sections
with a brief description of appropriate inputs and corresponding screenshots.
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Section E-3 Pre-Construction

The pre-construction data run is the baseline for the design and analysis of the Best
Management Practices (BMPSs) for the construction and post-construction phases of the project.
The soil erosion rate is based on existing, pre-construction conditions on the project site. The
primary pre-construction data required for the Caltrans RUSLE2 are rainfall intensity, soil
texture, and vegetation. The steps for the pre-construction run are as follows:

Step 1: Setup the pre-construction Caltrans RUSLEZ2 analysis for program input variables:
climate, soil, and topography.

Step 2: Caltrans RUSLE2 Run 1 with existing vegetation and no management practices.
Resulting erosion rate is set as the MAER for post-construction comparisons for projects
that do not discharge to ESAs.

Step 3: When the user is complete with the Caltrans RUSLEZ2 analysis (Step 2), print the
output results and move to construction analysis.
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STEP 1.1 - SET CLIMATE

Rainfall Erosivity, R: The product of storm energy times the maximum 30-minute rainfall
intensity. The project site rainfall intensity can be based on a local isohyetal map. The climate
details are based on monthly temperature, precipitation and erosivity factors and a 10-year
storm, 24-hour rainfall period. Caltrans RUSLE2 utilizes average temperature and monthly
precipitation in calculating the R factor.

The rainfall intensity corresponding to the sample project site location was selected by calling
the local Natural Resources Conservation Service (NRCS) center. The NRCS-United States
Department of Agriculture (USDA) provides details on rainfall intensity for any location in
California. This rainfall intensity was then selected from the Caltrans RUSLE2 database by
choosing Caltrans District 3, Nevada County and the intensity range (40 to 44 inches of rain
annually) from the drop down menu. For this rainfall intensity, the erosivity values ranged from
0.27 in the month of July to 19.0 in the month of January, with the lowest values between April
and October. The screenshot for the climate rainfall range selected for this sample site,
including the graph for erosivity factor versus corresponding months, is shown in Figure E-5.

% Climat County\CA_Nevad |- [B]X]
How get erozivity distribution? From monthly eroz. density & precip. -] InReq area? Mo
R Factor, US 7]
|
How determine lunuff?| bazed on 10-ur 24-hr ppt ]
T0-pr 24-hr rainfall, in: ED
10 year EI, US 330
Annual precip, in.
D il Inf [ : A
| a l o l ,";-] R wvalues, LIS - USAVCalifornia\Dl... g@@
onthly Climate O
Awvg, temp.,  Month R waluesz, Eroz densty, S eroz. /

il degF precip... in. s in. ppt 20

Jan | 2 | 74| TEE 260

Feb | 45 | &0 15 | 242 168

Mar a4 | B2 14 | 222

Apr |51 | 32 64 2.0 12

May | 59 A 1.60 )

Jun | BE | 0&2 | 1.49 = O
dul 3 017 | 1.58

bug | 72 | 0= 053 | 1.54 4 18- in
Sep | EF | o083 21 234 0 L

Oct 53 2K v 275 T

Mow | 48 | 6.3 7 267 Jan Mar May Jul Sep Mov
Dec 42 EE 14 219 hionth (Jan - DEC]

Figure E-5: Truckee Bypass - Pre-Construction Rainfall Data and Graphic
Representation of Erosivity “R” vs. Duration (Months)
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STEP 1.2 - CHOOSE SOIL TYPE

Soil Erodibility, K: Soil texture is a significant variable affecting soil loss. Soil structure, profile,
permeability, and organic matter content influence inherent soil erodibility.

The appropriate soil type for the project site can be selected from the menu of choices. Open
the yellow folder to compare clay, silt, and sand contents. While the United States Department
of Agriculture (USDA) Soil Survey Classification can be used, the preferred method is to enter
the project specific clay, silt, and sand values for the project site. The program will then
calculate the erodibility of that soil.

For the Truckee Bypass project, the soil was obtained from a soil sample laboratory analysis
and was defined as “Sandy Clay Loam” with 30% clay, 6% silt, and 64% sand and 20% rock
cover based on the “Soil Gradation analysis”. The project site had 35% to 40% vegetative cover,
10% to 15% canopy cover, and slope covered with organic materials. The erodibility, K is 0.12,
as shown in Figure E-6.

M soil: By texturelsandy clay loam\sandy clay loam {I-m OM,s-m perm)-{Tru... E@@
raphic [EREE Rock cover, %[ 20 |

Haw get zoil erodibility? [ 7 frorm mod. RUSLEZ nomograph Cale. consolidation from precip? [ Yes

Erodibility, TS 01z

Testure|  Sandy clay loam T walue, tac/yr
Clay [<0.00Z mrm], = 30
Silk [0.002-0.05 rnrm), 6.0
Sand [0.05-2 mm], ]

i
4

Hudrologic: clazz| B - mod. low wnoff
Hydrologic class with subsurface drainage | B - mod. low runoff =

GIEN [ etached particles

Infia | OM-organic matter content in unit plat condition

Structure tepical for particular testure

Perm-S0IL PROFILE permeability rating in unit plat condition

FMIST ASSIGHN HYDROLOGIC SOIL GROUP ta zoill in site-zpecific situation ta
compute effect of subsurface drainage

Soil erodibility factar value computed with BUSLE 2 modified zoil erodibility
nomagraph

IJze for miked zoilz and soilz at construchion sites, surface mine, landfills, and other
gimilar highly dizturbed areaz

Figure E-6: Truckee Bypass - Pre-Construction Soil Texture & Rock Cover
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STEP 1.3 - SET SLOPE TOPOGRAPHY

Slope Length and Steepness, LS: Erosion rates are sensitive to flow path length and
steepness. The horizontal flow path length is measured from where the runoff originates in the
project area to where it exits the site or enters a concentrated flow path. The flow path should
be measured perpendicular to the contours. Because the standard United States Geological
Survey (USGS) quadrangle topographic maps are unlikely to provide the desired level of
accuracy, measuring the length and steepness of the slope to the nearest foot is typically
sufficient for this model. The maximum slope length that can be used as an input for Caltrans
RUSLEZ2 is 1,000 feet.

For this project site, the horizontal overland flow path length was 50 feet and the average slope
steepness was 50%, as shown in Figure E-7.

N N
Bypa ee Bypa Pre L]

Add break | | Soil lozs erod. partion, tacyr
Sediment delivery, t/actyr

ft

Loeation [T USAMCalifornia\DIST -03WWevada CauntyhCA_Nevada R40-44 =]
Awvg. slope steepness, & B0

Horiz. overland flow path length, ft

Soil Management] Contouring] Diversionterace, sediment basin] Segment output | Erosion b_l,lyearl Info ]
Topography along averland flow path

Hariz Sed. load

Segment Steeeness, segme.nt Erozion pe_ldl.:Eit
length, ft rate, tachyr  width,

: Ibndftfr

+ 1 - |

1 1] B0.0 AE 128

Figure E-7: Truckee Bypass - Pre-Construction Topography
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STEP 2 - CALTRANS RUSLE2 ANALYSIS RUN 1

Management: The estimated cover for the pre-construction (site in native vegetation) state of a
site should be determined during the site characterization process and recorded on the Site
Summary Form. Based on the site visit, it was found that the project site contained grass/plants
and a portion covered by shrubs and trees. The Caltrans RUSLE2 database has a vegetative
cover option of “Grasses Forbs/Shrubs.” This is representative of the existing native cover on
the project site.

For the pre-construction phase, the sample project site had 35%to 40% vegetative cover, 10%
to 15% canopy cover, slope covered with organic material. The screen shot for the pre-
construction management, “Undisturbed (Existing) Vegetative Cover/ Natural condition/
Undisturbed/ Grasses and Forbs- Medium”, is shown in Figure E-8.

M profile: Truckee-Bypass\Iruckee Bypass - Pre

Addbreak | | Soil loss erod. partion, t/acdyr
Sediment delivery, t/acyr

Location |[:| USANCaliforniatDIS T-03%Nevada County\CA_Mevada_R40-44 j

Awa, dlope steephess, & a0
Haoriz. ceverland flaw path langth, ft

Soil Topography Contouring ] Diversiondterace, sediment basin ] Segment output | Erosion by pear ] Info ]
Slope Management O
5 M ; S:'jr::nt Iz thiz a Lenth Erogion
egment anagemen Ier?gth it rotation? ENAN T (ot tlacdy
1 J[...thed [Existing] Weaetative CoversMatural Condition/Undistubed\Grasses and Forbs - Medium »] — &0.0 Mo -] 15 56

Figure E-8: Truckee Bypass - Base Management (Cover)
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Contouring: For the pre-construction phase, the contouring was set to Up and Down slope.
This represents the furrowing that occurs along the flow path in undisturbed areas. The screen
shot for the contouring is shown in Figure E-9.

= profile: Truckee-Bypass\Truckee Bypass - Pre E”E|g|

Add break_| | Soil logs erod. portion, tAacipr
Sediment delivery, tfac

o 0. 20. 30 40. 500

Location|[[ ] 1I5&4CalifornizhDIS T-03'Wevada CounthCA_Nevada_R40-44  ~]
Awg. slope sleepness, % 1]

Hariz. averland flow path lenath, ft

Cartouring [ a up-and-down slope ~]

Figure E-9: Truckee Bypass - Contouring
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STEP 3 - RESULTS

For this project site, the model results indicate that the erosion rate is 5.6 tons/acre/year (t/ac/yr)
based on the native pre-construction phase of the site, as shown in Figure E-10. This erosion
rate is the MAER that will drive the design of BMPs for the post-construction phase of the
sample project.

M profile: Truckee -Bypass\Truckee Bypass - Pre

dd break Sail loss erod, portion, t/ac/yr
Sediment delivery, tAac/yr

Location[]  USANCalifomishDIST -03%Nevada County\CA_Nevada_R40-44  ~]

Avg. slope steepness, & 50
Haoriz. averland flow path length, ft

Soil ] Topography ] b anagement ] Contouring ] Diverzion/terace, sediment bagin =R E rozion by year ] Irfo ]
S egment output [m]
Hariz.
Compogite  distance Sed. load
: : . zegment  from origin Detach, per unit Erozion  Erogion rate
Compogite segment managemenk Composite segment soil steepness,  of flow to tacdyr width,  rate, tfacdyr  AA T
4 battom of Ibft e
segment, ft
... atural Condition/Undisturbed\Grasses and Forbs - Mediurd[ 7. [l-m DM z-m perm]-[Truckee Pre] 50 50.0 ] 128 5E &3

Figure E-10: Truckee Bypass - Pre-Construction Results

OUTPUT FILES

The output files for the pre-construction analysis are shown below.
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RUSLEZ2 Profile Erosion Calculation Record

Info: Profile: Pre Construction Phase

Project Location : Truckee Bypass - Nevada county
Rainfall Intensity: 40"- 44 "

Soil: Sandy Clay Loam

File: profiles\Truckee-Bypass\Truckee Bypass - Pre

Inputs:
Location: DIST-03\Nevada County\CA_Nevada_R40-44

Soil: sandy clay loam (I-m OM,s-m perm)-(Truckee Pre)
Horiz. overland flow path length: 50.0 ft
Avg. slope steepness: 50 %

Management Vegetation Yield Yield (# of
units units)
Undisturbed (Existing) Vegetative Cover\Natural Tropical-Subtropical\Volunteer Ibs 10000
Condition/Undisturbed\Grasses and Forbs - Medium vegetation, grass
Contouring: a up-and-down slope
Strips/barriers: (none)
Diversion/terrace, sediment basin: (none)
Subsurface drainage: (none)
Adjust res. burial level: Normal res. burial
Outputs:
Soil loss erod. portion: 5.6 t/ac/yr
Detachment on slope: 5.6 t/ac/yr
Soil loss for cons. plan: 5.6 t/ac/yr
Sediment delivery: 5.6 t/aclyr
Crit. slope length:
Surf. cover after planting: 0 %
Date Operation Vegetation Surf. res. cov. after op, %
10/1/0 | Cropland\drills\drill, double disk | Tropical-Subtropical\VVolunteer vegetation, grass | 0
10/1/14 | No operation 0
E-16
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Section E-4 Construction

The steps for the construction phase runs are as follows:

Step 1: Setup the construction Caltrans RUSLE2 analysis for program input variables
that do not change with management practices: climate (Step 1.1), soil (Step 1.2), and
topography (Step 1.3).

Step 2: Caltrans RUSLE2 Run 1 with bare soil with no management practices.
Resulting erosion rate is used to determine the MAER for construction comparisons in
non-ESAs (MAER = Erosion Rate * 0.02).

Step 3: Caltrans RUSLE2 Run 2 with minimal management practices: silt fence at toe
of slope + hydraulic mulch. Compare resulting erosion rate to MAER from Step 2. IF
result is still greater than the MAER, move to Step 4. IF result is less than the MAER,
post-construction runs are complete. IF result is less than the MAER, construction runs
are complete, move on to Step 5.

Step 4: Caltrans RUSLE2 Run 3 with revised management measures: silt fence at toe
of slope, hydraulic mulch, and fiber rolls every 20 ft along the slope. Compare resulting
erosion rate to MAER from Step 1, IF result is still greater than the MAER, repeat runs
with revised management practices until the result is less than the MAER. IF result is
less than the MAER, construction runs are complete, move to Step 5.

Step 5: When the user is complete with the construction Caltrans RUSLE2 analysis
(Step 4), print the output results and move to post-construction analysis (Section E-5).

NOTE: Highly disturbed soils that are significantly different than soils in the native, undisturbed
state; therefore, accurate estimation of the soil characteristics in the construction phase is
essential for soil loss modeling.

£+
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STEP 1.1 - SET CLIMATE

Rainfall Erosivity, R: The rainfall intensity and erosivity factors are the same for the
construction phase as for the pre-construction soil loss model run, as shown in Figure E-11.

HByp Byp i L1
Addbrealy | Erase break | Soil loss erod, portion, taclr [ 77
Sediment delivery, t/ac/pr 11
Manage
Soil S
Topo

0. 0. 20. ; 30. 40, 500
t

Location |[:| I15a8CaliforniahDIST 03N evada CountyhCh_Mevada F40-44 j
Ava, slope steepress, & a0

Hariz. averland flow path length, f

Sail Management] Eontouring] Diversion/terrace, sediment basin] Segment output | Erosion b_l,.l_l,.lear] Info ]
Topography along overland flow path

Horiz Sed. load

Segment Steeeness, R Erozion PEr Uit
A lemath. fi"ate. bracdyr width,
gth. b/t
<1 -
1 50 50.0 1.1 256

Figure E-11: Truckee Bypass - Construction Rainfall Data
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STEP 1.2 - CHOOSE SOIL TYPE

Soil Erodibility, K: During construction, the soil-erodibility (K) value should represent the
upper six inches of the final fill material, or in the case of multi-year projects, the state of grading
at winterization. This version of the program includes a procedure for estimating soil erodibility
for highly disturbed soils for construction sites based on the soil nomograph. For this project
site, the soil texture was “Sandy Clay Loam,” as shown in Figure E-12.

2 Soil: By texturelsandy clay loam\sandy clay loam (L-m OM,s-m perm) g@@'
rap |n:: i i Foack cover, %
Hows get soil erodibility? [ from rmod. RUSLEZ nomograph Calc. conzalidation fram precip? [ ‘ves
Erodibility, T3 n1g
Testure [ Sandy clay loam T walue, t/ac/yr

Clay [«0.002 mm], = 27
Silt [0.002-0.05 rom), 2
Sand [0.05-2 rmm), 3 59

Huedrolagic clazz| C - mod. high mnoff =
Hydrologic class with subsurface drainage| C - mod. high unaff =

GO [etached particles

Irfia |0k-arganic matter content in unit plot condition

Structure tppical for particular texture

Perm-50IL PROFILE permeability rating in unit plob condition

FST AS5IGMH HYDROLOGIC SOIL GROUP ta zail in site-zpecific situation to
compute effect of subsurface drainage

Soil eradibility factar walue computed with RUJSLE 2 modified =il erodibility
nomograph

Iz for mived zoilz and soilz at construction zitez, surface mine, landfillz, and other
zimilar kighly disturbed areaz

Figure E-12: Truckee Bypass - Construction Soil Texture
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STEP 1.3 - SET SLOPE TOPOGRAPHY

Slope Length and Steepness, LS: The profile of the overland flow path can be divided into
segments and the length and slope input into the model for each segment based on
embankment slopes and lengths. These values can be taken from the final design profiles. If
there are intermediate stages for the project such as temporary cut or fill slopes, these should
be modeled as separate program runs to ensure appropriate BMPs are designed for these
stages. Note that in Caltrans RUSLEZ2 the maximum slope is 100% (1:1) and maximum run is
1,000 feet.

For this project site, under the topography tab, the steepness selected was 50% and the path
length selected was 50 feet. The slope is shown in Figure E-13.

Bypa ee Bypa 0 d o o =

Add break | Erase break | Soil loss erod. portion, tacdyr

tanage Sediment delivery, tfacw
Soil s

Topo

0. 10. 20. ; 30. 40, 0.
t

Lozation[[ ] US&\CaliforniztDIS T-03WWevada CountyhCA_Nevada_R40-44  ~]
Ava. slope steepness, % =]
Horiz. overland flow path length, ft

Sail Management] Eontouring] Diversiondterrace, sediment bagin | Segment output | Erosion b_l,l_l,learl Info ]
Topography along overland low path
Horiz Sed. Ioad
Seament Steeeness, F—— Erosion per unit
4 lemath. ft rate, bacdpr width,
i Ibft e
e -
1 a0 50.0 1.1 256

Figure E-13: Truckee Bypass - Construction Topography
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STEP 2 - CALTRANS RUSLEZ2 RUN 1 (MAER)

The first Caltrans RUSLEZ2 analysis (Run 1) should be run with bare soil (bare cut, smooth or
bare fill material) and no management practices to establish the base condition for calculation of
the MAER. The MAER during construction shall be equal to or less than 20 percent of the
calculated rate for bare cut /ill slopes.

For the Truckee Bypass project, the surface was a blade cut, smooth surface. Hence the
MAER value for the construction phase needed to be equal to or less than 13.2 tons/acre/year
(t/aclyr) (20% of 66 t/aclyr) for this project, as shown in Figure E-14.

2 profile; Truckee-Bypass\Truckee Bypass - Const(MEAR Options)

Add break, | Erase break | Soil loss erod. portion, tacér [ EE ]
Sediment delivery, thac/wr[ EE |

0. 10. 20, f 30. 0. 50.
t

Location [T ISANCaliforniahDIST 03 Mevada County\CA_Nevada_R40-44  ~]
Avq. slope steepress, & =]

Haoriz. overland flow path length, ft

Soil ] Topography Contouring ] Diversion/terrace, sediment basin ] Segment output | Erogion by vear ] Info ]
Slope Management O
e l5 thiz a Erazion
Segment Management Is:rfg?ﬁnftt Takation? Length, yr rate, tlacdyr
1 ] Highly disturbed\Constuction.cutiblade cut, smooth 450 No =] 1 B2
2 | Highly disturbed\Constuction'.cut'blade cut, smooth > 500 No = 1 98

Figure E-14: Truckee Bypass- Construction — Run 1 MAER Determination

STEP 3 - CALTRANS RUSLE2 ANALYSIS RUN 2 (MINIMAL MANAGEMENT PRACTICES)

The second Caltrans RUSLEZ2 analysis (Run 2) should be run with minimal management
practices to evaluate the BMP effectiveness. The Caltrans RUSLE2 management selection list
has been modified to show standard construction operations typically found on Caltrans
transportation projects. Mechanical disturbance for construction cut and fill surfaces increases
the potential for erosion; therefore, the “highly disturbed” management folder option includes
management practices for construction sites. Minimal management practices for this sample
project are assumed to include silt fence at the toe of the slope and hydraulic mulch.
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Management: The Caltrans RUSLE2 management options include both cover and support
practices. A management practice is added by using “Add break” at the appropriate location on
the profile, and the length of the practice was input into the “Horiz segment length, ft.” cell, as
shown in Figures E-15 & 16. The purpose of segmenting a slope when selecting management
practices during the construction phase is to break up the slope length and thus reduce the
predicted erosion rate.

The Truckee Bypass sample project Run 2 is based on two segments.

= profile: Truckee-Bypass\Truckee Bypass - Const| Hyd Mulch+5Silt fence)

Add break, | Eraze break |

tanage
Soil E5E
Topo

0. 10. 20. ; a0, 40. a0.
k

Location| 7] US&AMCalfomiatDIST-03Mevada CountpsCA_Mevada_R40-44 =]
BAwq. slope steeprness, & 1]
Horiz. averland flow path length, B 500

Figure E-15: Add Break — Erase Break

Sail Topography BUELEREELT | Caontouring | Diversiondterace, sediment basin | Segment autput | Erasian by year] |fa ]
Slope Management
otz |z this a
Segment bl athagernent Is:r?gll'?ﬁn[tt 1otation?
[7...turbed Construction\cuthE rosion Contral ProductsiHydraulic Mulch/ Bonded fiber matix(55-3)7]  48.0 Mo =
[ Highly disturbedYStips/Bamer ManagementtSilt fencelSC-1] x 1.00 Mo =

Figure E-16: Horizontal Segment Length with BMPs
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Project site management was first evaluated with minimal management practices, including a
cover practice for the entire slope (Segment 1) and a sediment control practice at the toe of the
slope (Segment 2). The first segment is shown in Figure E-17.

M profile: Truckee-Bypassi\Truckee Bypass - Const{ Hyd Mulch)

b

Add break | Erase break | Suil loss erod. portion, Yac/yr| 7.7
Sediment delivery, t/ac/yr| 7.7

Topo

0. 10. 20. ft 30. 40. 50.

Location ‘D USA\California\DIST-03\Nevada CountACA_Nevada_R40-44 'I
Avg. slope steepness, %| 50
Horiz. overland flow path length, ft|50.0

Soil |T|:||:||:|g|ra|:|h),r Management Cuntouringl Diversion/terrace, sediment basin | Segment output | Erosion by yearl Info |

Slope Management ]
Horiz. . .
Segment Management SEgment rIEttahtlii:'? Length, yr Emj;; rrate,
length, ft : Y
1 [J...ut\Erosion Control Products\Hydraulic Mulch/ Bonded fiber matrix(S5-3)7] 500 [ No ] 1 | 77

Figure E-17: Truckee Bypass - Construction Management

Segment 1 — Hydraulic Mulch/Bonded Fiber Matrix (BEM). Initially, the cover practice (Hydraulic
Mulch/BFM) was selected for Segment 1 (located under the management tab: “Highly Disturbed
/ Construction / cut / Erosion Control Products / Hydraulic Mulch/Bonded fiber matrix [SS-3]".)

This management practice option consists of different activities and was assumed to start on
April 15", In this project, the management “Hydraulic Mulch/Bonded fiber matrix (SS-3)” has two
activities: blade cut and adds mulch. For this scenario, Caltrans RUSLE2 calculates erosion
based on the application of mulch during construction.

The “Operation” yellow folder options give details on how these operations can be performed,
which should be followed at the project site to achieve the predicted soil loss rates.

The “Highly disturbed/ blade cut” option represents a bulldozer or road grader leaving a cut,
undisturbed soil surface.

The “Highly disturbed/add mulch” operation represents material (such as mulch and erosion
control blankets) added to the soil surface without disturbing the soil.

The external residue “wood fiber mulch” represents standard mulch blown on.
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Segment 2 - Strip/Barrier Managements. A second segment and associated management
practice was added at the toe of the slope to control sediment discharge. This management
practice is located under the management tab in *“Highly Disturbed / Strips/Barrier
Management”. The pull-down folder gives the types of barriers that can be selected to break up
the slope length as shown in Figure E-18. A negative erosion rate in the last column indicates a
deposition slope that may retain sediment. The predicted erosion rates are high during project
construction due to disturbance of native soil. Note, strips/barriers are usually defined as a 1-
foot segment length in the Caltrans RUSLE2 program.

For construction projects, reducing sediment delivery from the site is a primary objective and, in
Run 2 for this example, straw bale barriers were provided in Segment 2 to slow runoff and
induce sediment deposition. The offsite sediment delivery is 1.1 t/ac/yr, which is less than the
pre-construction condition.

2 profile: Truckee-Bypass\Truckee Bypass - Const{ Hyd Mulch+Silt fence)

Addbreak | Erase bieak | Soil losz erad. portion, tAac/yr
Sediment delivery, t/acyr

0. 10. 20. f 30 a0.
t

Laocation |[:| USAMCaliforniahDIS T -034WNevada CountysCa_Mevada Rd0-44 j
Ava, slope steepness, Z a0
Horiz. overland flow path length, ft

Soil T opography Contouring] Diversion/terace, sediment basin | Segment output | Erosion by _l,JEal] Info ]
Slope Management O

Hariz.

Segment Management segment
length, ft

Iz thiz & Lerath Erosion
rotation? ENGIN T ate, tfacdy

[...hurbed\CaonstuctioncuthErosion Contral PraductsiHydraulic Mulch/ Bonded fiber matrix[55-317]  49.0 Na -l 1 7.7
M Highly disturbedStips/E arrier ManagementsSilt fence(SC-1) ~ 100 No - 1 -320
[
+
+|

Highly disturbed

[(7 Construction

[ Past Corstuction Cut#Fill surface
[ Strips/Barrier Management

Figure E-18: Truckee Bypass - Construction Selection of Strips/Barrier Management
Practices

Contouring: For the construction phase, the contouring is set to Up and Down slope.
Construction Phase Run 2 Results (Soil Loss Erod. Portion):

As can be seen in the upper right cell in Figure E-18, the predicted MAER during construction
was 7.7 t/aclyr, which was less than the established construction phase MAER of 13.2 t/ac/yr.
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STEP 4 — CALTRANS RUSLE2 RUN 3 (REVISED MANAGEMENT PRACTICES)

This step was not required for this sample project because the Run 2 from Step 3 (Minimal
Management Practices) resulted in achievement of the MAER performance goal. However, if
the predicted MAER during the construction phase results in an erosion rate that is greater than
MAER, the user should rerun the Caltrans RUSLE2 model with additional or revised
management practices to achieve an erosion rate less than or equal to the established
construction MAER. Additional runs may also be analyzed to evaluate comparable BMPs for
maintenance requirements and cost-effectiveness. This section further demonstrates the
results when selecting alternate management practices.

During Run 3, management practices were modified by adding additional sediment control
BMPs along the slope. “Fiber rolls” were placed every 20 feet along the slope to reduce erosion
and increase sediment control on the slope as opposed to controlling all of the sediment at
“toe.” Six segments were created for implementation of management practices in Run 3
including:

o Cover Management: *“highly disturbed/ construction / cut / Erosion Control Products/
Hydraulic Mulch/Bonded fiber matrix (SS-3)” was selected for Segments 1, 3, & 5.

e Strip/Barrier Managements: Fiber rolls are installed at Segments 2 & 4 and silt fence
is placed at the toe (Segment 6) to slow runoff and induce sediment deposition.

The above slope management plan resulted in a construction phase erosion rate of 7.5 t/ac/yr
and sediment delivery of 1.1 t/ac/yr (Figure E-19), slightly less than the erosion rate for Run 2.

& profile: Truckee-Bypass\Const( Hyd Mulch w/ Sed Control)

Addbreak | Erase break | Suil loss erod. portion, /asdyr
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3 ... turbedConstruction' cutsErosion Control Products'Hydraulic Mulchy Bonded fiber matris(55- 3] 13.0 Mo = 1 8.8
4 | Highly digturbed\Stripz/B arrier M anagementhFiber Roll [SC-5) 1.00 ez 7 1 -150
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[ i Highly disturbedStripz./Barrier Management\Silt fence[SC-1) > 100 Mo - 1 -87

Figure E-19: Truckee Bypass - Construction Analysis Run 3
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Erosion can be further controlled by providing hydroseeding in addition to the hydraulic
mulch/BFM, which stabilizes the soil by root-mass before applying permanent management
practices for the post-construction phase.

If seeding is added to the hydraulic mulch/BFM (located under the Management Tab in: “Highly
Disturbed / Construction / cut / Erosion Control Products / Hydroseeding w/ Hydraulic
Mulch/Bonded fiber matrix (SS-3)”) at Segments 1, 3, and 5 to further control erosion, while
maintaining fiber rolls at Segments 2 and 4, and silt fence at segment 6, the soil loss predicted
during the construction phase is reduced further to 7.0 t/ac/yr. The results of this analysis are
shown in Figure E-20.
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Figure E-20: Truckee Bypass - Construction Analysis Run 3 (with Seeding)

Construction Phase Run 3 Results (Soil Loss Erod. Portion):

As can be seen in the upper right cells in Figures E-19 and E-20, the predicted erosion rate
during construction for Run 3 was 7.5 t/ac/yr for hydraulic mulch/BFM, fiber rolls, and silt fencing
and 7.0 t/ac/yr with the addition of hydroseeding. Both of these options resulted in erosion rates
that were less than the MAER of 13.2 t/ac/yr.
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STEP 5 - RESULTS

Run 2 (Step 3) resulted in a predicted soil loss during the construction phase of 7.7 t/ac/yr and
sediment delivery of 1.1 t/acl/yr, as can be seen in the upper right cell in Figure E-21. The
established construction MAER (Step 2) was 13.2 t/ac/yr. The result of the construction
analysis was that the project site attained the MAER performance goal with implementation of
minimal management practices. Further analysis was not required for the construction phase of
the Truckee Bypass project; however, alternative management practices were evaluated (Step
4) and resulted in additional reduction in erosion. The addition of fiber rolls, as analyzed in the
Run 3 analysis, could provide a reduction in slope and sediment maintenance for the project
without a substantial material cost increase and should therefore be considered for implemented
during the construction phase of the Truckee Bypass project.

S profile; Truckee -Bypass\Truckee Bypass - Const( Hyd Mulch+Silt fence)

Addbreak | Erase break Soil lozs erod. portion, Eacdyr

Sediment delivery, tac/u

Manage
Soil (25
Topo

0 o 20 i an. 40, 50,
t

Location[[ ] USA\Calfomia\DIST -0 Nevada County\CA_Mevada_R40-44 ]
Avg. slope steepness, % 1]

Hariz. overland flow path length, ft

Soail ] Topography ] tanagement ] Contouring ] Diversionftemace, zediment basin BEEENELEIER Frosion by year I Infa ]
Segment output O
Huoriz.
Composite  distance Sed. load
: X . zegment  from origin - Detach, per unit Erozion  Erogion rate
Composite segment management Composite seament sai steepress,  of flowto tlacAn width,  rate, thacdyr /AT
4 battom of IbAftAr
segment, ft
—\.ntrol ProductshHydraulic Mulehy Bonded fiber matrisias -3l 1...ndy clay loam [I-m OM,s-m perm) 50 45.0 7T 17.2 X 4.4
.. hly disturbed\Stips/Barier ManagementsSilt fence[SC-1] [...ndy clay loam [I-m OM.s-m perm) 50 50.0 28 256 =320 120

Figure E-21: Truckee Bypass - Construction Results

OUTPUT FILES

A summary output file for Run 3 is shown below.

: Erosion Prediction Procedure Manual E-27
February 2008



APPENDIXE Caltrans RUSLE2 Components and Analyses

RUSLEZ2 Profile Erosion Calculation Record

Info: Profile: Construction Phase

Project Location : Truckee Bypass - Nevada county
Rainfall Intensity: 40"- 44 "

Soil: Sandy Clay loam

File: profiles\Truckee-Bypass\Truckee Bypass - Const( Hyd Mulch w/ Sed Control)

Inputs:
Location: DIST-03\Nevada County\CA_Nevada_R40-44

Soil: sandy clay loam (I-m OM,s-m perm)
Horiz. overland flow path length: 50.0 ft
Avg. slope steepness: 50 %

Management Vegetation Yield Yield (# of
units units)
Highly disturbed\Strips/Barrier Management\Fiber Roll Permanent cover not harvested\Fiber Roll- pounds 50
(SC-5) Coir/Coconut(SC-5)
Highly disturbed\Strips/Barrier Management\Silt Permanent cover not harvested\silt fence pounds 50
fence(SC-1)
Contouring: a up-and-down slope
Strips/barriers: (none)
Diversion/terrace, sediment basin: (none)
Subsurface drainage: (none)
Adjust res. burial level: Normal res. burial
Outputs:
Soil loss erod. portion: 7.5 t/ac/yr
Detachment on slope: 7.3 t/ac/yr
Soil loss for cons. plan: 5.4 t/acl/yr
Sediment delivery: 1.1 t/aclyr
Crit. slope length:
Surf. cover after planting: 0 %
E-28
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RUSLEZ2 Profile Erosion Calculation Record

Date | Operation Vegetation Surf. res. cov. after op, %
4/15/0 | Highly disturbed land\blade cut material 0

5/1/0 | Highly disturbed land\add mulch 77

1/1/1 | Begin growth Permanent cover not harvested\Fiber Roll-Coir/Coconut(SC-5) | 0

4/15/0 | Highly disturbed land\blade cut material 0

5/1/0 | Highly disturbed land\add mulch 77

1/1/1 | Begin growth Permanent cover not harvested\Fiber Roll-Coir/Coconut(SC-5) | 0

4/15/0 | Highly disturbed land\blade cut material 0

5/1/0 | Highly disturbed land\add mulch 77

5/2/0 | basic/general\begin growth Permanent cover not harvested\silt fence 0

4
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Section E-5 Post-Construction

The steps for the post-construction phase runs are as follows:

Step 1: Setup the post-construction Caltrans RUSLE2 analysis for program input variables that
do not change with management practices: climate (Step 1.1), soil (Step 1.2), and topography
(Step 1.3).

Step 2: Caltrans RUSLE2 Run 1 with minimal management practices. Compare resulting
erosion rate to MAER from the pre-construction phase (Section E-3). IF result is still greater
than the MAER, move to Step 3. IF result is less than the MAER, post-construction runs are
complete.

Step 3: Caltrans RUSLE2 Run 2 with revised management practices. Compare resulting
erosion rate to MAER from the pre-construction phase (Section E-3). IF result is still greater
than the MAER, repeat this step until the result is less than the MAER.

Step 4: When the user is complete with the post-construction Caltrans RUSLE2 analysis (Step
3), print the output results and begin the EC Report (Section E-6).
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STEP 1.1 - CHOOSE LOCATION TO SET CLIMATE

Rainfall Erosivity, R: The rainfall intensity and erosivity factor for the post-construction phase is
the same as used in the pre-construction and construction phases model runs, as shown in
Figure E-22.

M profile: Truckee-BypasskTruckee Bypass - Post [ Veg+5ilt fence)

Add break | Eraze break |

ki anage
Soil T
Topo

0. 10. 20. ; a0. 40. 50.
k

Location[[ ] USAMCalifomiat\DIST-03MNevada Count\CA_Mevada R40-44 =]
Ay, slope steepness, % ]
Haoriz. overland How path length, ft RO.0

Figure E-22: Truckee Bypass - Post-Construction Rainfall and Erosivity
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STEP 1.2 - CHOOSE SOIL TYPE

Soil Erodibility, K: For this project site, the soil texture was “Sandy Clay Loam,” as shown in
Figure E-23. The Caltrans RUSLEZ2 program then calculates soil erodibility.

E Profile: Truckee-Bypassilruckee Bypass - Post ( Yeg+5ilt fencel g@]g|
Add break | Erase break | 5ol loss erod. portion, L/aceyr

Sediment delivery, tfaciur| 095 |

0 0. 20. f 20. 40. 500
t

Locati0n|[:| USahCaliforniatDIS T-03WHevada Counby\Ca,_Nevada R40-44 j
Awg. slope steepneszs, € B0
Horiz. overland flov path length, ft

Topography Management] Contouring] Diversion/erace, sediment bazin | Segment output | Erosion b_l,l_l,lear] Infa ]

Slope Soils
Hariz. . L
. Erogzion  Consolidatio
Segment Sl ?:E;?ﬁnftt rate, tacdyr  ntime, wr
1 1 Eytesturezandy clay loam'sandy clay loam [Fm OM_smperm] ] &0.0 096 7

Figure E-23: Truckee Bypass - Post-Construction Soil Texture
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STEP 1.3 - SET SLOPE TOPOGRAPHY

Slope Length and Steepness, LS: The path length for the project was 50 feet and steepness
was 50 percent. The profile of the overland flow path is shown in Figure E-24.
M pofile: Truckee-BypassiIruckee Bypass - Post ( Veg+5ilt fence)

Soil loss erad. partion, Lacyr
Add break. | E break.
reak_| Erase break: | Sediment delivery, tYac/y [ D95 |

0. 10. 20. " an. 40,

Location [T ISANCaliforniahDIST-03 M evada County\CA_Nevada R40-44
Avg. slope steepress, % ]

Hariz. averland fow path length, f

Topography | M anagement ] Contouring ] Diversion/terrace, sediment bazin | Segment output | Erozion by pear ] Infa ]
Topography along overland fow path

Sed. load
Erosion per Lt
rate, tlacdyr  width,
Ib/ ke

Hariz.
segment
= length. ft

Segment Steepness,

50.0 0.96 2.20

Figure E-24: Truckee Bypass - Post-Construction Topography
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STEP 2 - CALTRANS RUSLE2 RUN 1 (MINIMAL MANAGEMENT PRACTICES)

The first post-construction Caltrans RUSLE2 analysis (Run 1) should be run with minimal
management practices to evaluate the proposed permanent BMP effectiveness. Minimal
management practices are assumed to include vegetation cover on the surface and fiber roll at
the toe of the slope.

The Caltrans RUSLE2 results are for site conditions15 years after completion of the project as
shown in Figure E-25. Note, the post-construction period should be validated based on the
vegetation yield (crop yield) results found at the project site.

S pryfile: Truckee-Bypass\Post Const (Veg)

Soil loss erod. portion, tacdr
Add break. | E break
reak | Erace eak | Sediment delivery, tac/n [ 26 |
M anage
Soil 5

Topo

1
0. 0. 20 ; 30, 40. 50.
t

Location[  USAMCalfomig DIST -0 Nevada CountyhCh_Nevads_R40-44  +]
Avg. slope steepress, X [}
Horiz. overland flow path length, ft

Sail Topography Eontouring] Diversionterrace, sediment bazin | Segment output] Erosion by _l,lear] Infa ]
Slope Management O
iz Iz thiz a Erazion
Segment tanagement ?:E;?ﬁnftt rotation?  Lengtuyr thaciy
1 ... Construction Cut/Fill surface’Proposed Yegetation Covergrags and forbs - Medium [Truckee) ¥l 450 No -] 15 30
2 [ Highly disturbed'\Strips/B arier Management'Fiber Roll [5C-5) ~  1.000 Ye: v 1 1300

Figure E-25: Truckee Bypass - Post-Construction Management

The Truckee Bypass post-construction Caltrans RUSLEZ2 analysis for Run 1 was based on two
segments.

Segment 1 — Grasses and Forbs - Medium. The first segment was defined by the cover
condition of “Grasses and Forbs” with “Medium” density. This management practice is found
under the management tab for Segment 1 at: “Highly Disturbed / Post Construction / Cut/Fill
surface / Proposed Vegetation Cover / Grasses and Forbs-Medium”. The management practice
also has operation values and corresponding vegetation options that are identified by clicking on
the yellow folder. The yield can be altered based on local conditions by inputting values into the
“Yield” (# Harv Units) cell under the management tab. These local conditions should be verified
with project site conditions. The cover selection is shown in Figure E-26.
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o Management: Highly disturbed\Post Construction Cut/Fill surface\Proposed Yegetation Coverlgrass and forbs - Medium, (Truckee) Q@E|

raphic Long-term natural raugh. , in 0.24
Mommally used as a rotation? “es
Duration, yr 15

Build new rotation using this management

Infa ]

Management Operations [m]
Date, - Res. add. / Weg.
rn./‘d/y | Operation Yegetation h:rlva.lims] External residue relr‘:?ve, god\éﬁ:of;m;o retar‘dance
+ - ac class
044 [ Cropland\diills\diill. double disk ~I[] Highly disturbed land"Wegetation, grass ¥ 5000 _..owing] |
1041544 [ Na operation ~

M pofile: Truckee -Bypass\Post Const (Veg)

Soil loss erod. portion, bacdyr
Addbreak | E break
et | e e | Sediment delivery. tacdy [ 25 |
Manage

Soil £

Topo

0. 10. 20. f 30. 40, 5.
t

Location[[T  USAACalifomiahDIST-03WWevada Count\Ca_Nevada R40-44 =]
Avg slope steepress, % 1]
Hariz. averland flov path length, ft

Soill l Topograph_l,l] Managementl Eontouringl Diversion/terace, sediment basin] Segment output W Info ]

Seament erosion by year O

Dates Erosion rate, tlac L=
1149 -12/31 a7
1253147 - 123142 3k
1253142 - 12431143 32
123143 - 1203104 0
1253144 -12/31/8 ]
12/31/5 - 1243148 25
1253176 - 1203147 25
1243147 - 12318 28
12/3148 - 124314 25
12/3/9-12/3A10 27
124301223111 2B
12431 123112 2B

12/3A2-12/3113 27 ]

124313123114 25 -

I 1 4 Comnnsite seament 2 £

Figure E-26: Truckee Bypass - Post-Construction with Vegetation Cover & Erosion by
Year

Segment 2 — Strips/Barriers. The management practice, fiber roll, was then selected (located
under the management tab of Segment 2, as: “Highly Disturbed / Strip/Barrier Management”).
Fiber roll was selected over silt fencing to trap the sediment at the toe because of its
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comparative biodegradability when compared to silt fencing. The results of adding the fiber roll
used to trap the sediment at toe is shown in Figure E-27.

S pryfile: Truckee-Bypass\Post Const (Veg)

Soil loss erod. portion, tacdr
Add break. | E break
reak | Erace eak | Sediment delivery, tac/n [ 26 |
M anage
Soil 5

Topo

1
0. 0. 20 ; 30, 40. 50.
t

Location[  USAMCalfomig DIST -0 Nevada CountyhCh_Nevads_R40-44  +]
Avg. slope steepress, X [}

Horiz. overland flow path length, ft

Sail Topography Eontouring] Diversionterrace, sediment bazin | Segment output] Erosion by _l,lear] Infa ]
Slope Management O
iz Iz thiz a Erazion
Segment tanagement ?:E;?ﬁnftt rotation?  Lengtuyr thaciy
1 ... Construction Cut/Fill surface’Proposed Yegetation Covergrags and forbs - Medium [Truckee) ¥l 450 No -] 15 30
2 [ Highly disturbed'\Strips/B arier Management'Fiber Roll [5C-5) ~  1.000 Ye: v 1 1300

Figure E-27: Truckee Bypass - Post-Construction with Fiber Roll

Post-construction Run 1 Results (Soil Loss Erod. Portion):

The predicted erosion rate for this project site with minimal management measures was
estimated to be 30 t/ac/yr (Figure E-27). This does not meet the MAER goal of 5.5 t/aclyr.
Thus the user should move on to Step 3.

STEP 3 - CALTRANS RUSLE2 RUN 2 (REVISED MANAGEMENT PRACTICES)

In this scenario, the post-construction Caltrans RUSLE2 analysis needed to be run again with
revised management practices to reduce erosion to meet the MAER performance goal. In this
Run 2 analysis, erosion was further controlled by defining intermediate segments on the slope
with the addition of straw blankets to the vegetation and fiber rolls on the slope, in addition to
replacing the fiber roll at the toe of the slope with silt fencing. The vegetation and blanket
combination is located under: “Highly Disturbed /Post Construction Cut/Fill surface/ Proposed
Vegetation cover/ Grasses/Forbs, shrubs, and trees — Medium w/ Straw Blanket.” The
vegetation and straw blanket management practice was selected for Segments 1, 3 and 5, fiber
rolls were selected for Segments 2 and 4, and silt fence was selected for Segment 6 to slow
runoff and induce sediment deposition. This analysis is shown in Figure E-28.
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B profile: Truckee-Bypass\Post Const (Veg+Straw blanket)
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o Management: Highly disturbed\Post Construction Cut/Fill surface\Proposed Vegetation Coverlgrass and forbs - Medium w/Straw blankat (Truckae) g@@
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Diuiratior, yr 15

Build new ratation using this management

Info ]

M anagement Operations [m]
Date, Res. add. / Yeg.
mAddy Operation ‘Vegetation h:rls‘duﬁts] External residus IEMOYE, Eod\éﬁ:or?r; ietardance
+ | - | : Ib/ac ‘" class
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Figure E-28: Truckee Bypass - Post-Construction Run 1 Results (Vegetation + Straw
Blanket)

Post-construction Run 2 Results (Soil Loss Erod. Portion):

Run 2 resulted in an estimated erosion rate of 21 t/ac/yr and sediment delivery of 2.1 t/ac/yr.
Therefore, the post-construction BMP design for Run 2 does not meet the established pre-
construction MAER of 5.5 t/ac/yr, and the post-construction Caltrans RUSLEZ2 analysis requires
further analysis with revised management practices to reduce erosion to meet the MAER
performance goal.
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The post-construction analysis was rerun under Step 3 (Run 3). In Run 3, erosion was

evaluated by applying a synthetic fiber (non-biodegradable) blanket and implementing sediment
control at two locations.

During Run 3, Grasses and forbs of medium density with a synthetic fiber blanket was selected
from the “Highly disturbed/Post Construction Cut/Fill surface/ Proposed Vegetation Cover”
management folder for application on Segments 1 and 3, fiber rolls were added at Segment 2,
and silt fence was added at Segment 4 to slow runoff and induce sediment deposition. These
management practices are shown in Figure E-29.

B profile: Truckee-Bypass\Post Const (Veg+Synthetic fiber blanket)

Audd break | Erase break | Soil loss erod. portion, tac/yr
tanage Sediment delivery, tPac/yr [ 096 |
Soill (e

Topo

0. 10 20. " 30, 40. 500,
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Ay, slope steepness, % a0
Horiz. overand flow path length, ft

Soil ] Topography Contouring ] Diversion/terrace, zediment basin ] Segment output | Erosion by vear ] Info ]
Slope Management O
Segment M t oy Isthisa Length,yr _EroSin

sgmenl anagemen Ienggth it rotation? SN0 M1 ate tac/y

1 [1...ce\Propozed Vegetation Covergraszs and forbs - Medium w/Synthetic fiber blanket [Truckee] *] 240 Mo = 15 4.0

2 | Highly disturbed'\Strips/Barmier Management'Fiber Roll [SC-5) > 1.00 Yes x| 1 72

3 [1...ce\Proposed Vegetation Coversgrass and forbs - Medium w/S pnthetic fiber blanket [Truckee] =1 24.0 Mo = 15 B2

4 [ Highly disturbed"Stips/B armer ManagementsSilk fence(SC-1] > 1.000 ez 7 1 130

Figure E-29: Truckee Bypass - Post-Construction Run 2 Results (Vegetation + Straw
Blanket)

Post-construction Run 3 Results (Soil Loss Erod. Portion):

The resulting erosion rate for Run 3 was 5.1 t/ac/yr and sediment delivery was 0.96 t/ac/yr.
Therefore, the post-construction BMP design for Run 3 meets the established pre-construction
MAER of 5.5 t/aclyr.
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STEP 4 - RESULTS

The post-construction Caltrans RUSLE2 analysis was run three times to evaluate BMP
performance for erosion and sediment control. Run 3 with revised BMPs resulted in a predicted
post-construction erosion rate of 5.1 t/ac/yr and sediment delivery of 0.96 t/ac/yr, as is shown in
Figure E-30. Therefore, the post-construction BMP design meets the goal of not increasing the
sediment above the established pre-construction MAER of 5.5 t/ac/yr.

OUTPUT FILES

An example output file is shown below.
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RUSLEZ2 Profile Erosion Calculation Record

Info: Profile: Post Construction Phase

Project Location : Truckee Bypass - Nevada county
Rainfall Intensity: 40"- 44 "

Soil: Sandy Clay loam

File: profiles\Truckee-Bypass\Truckee Bypass - Post ( w/ sed control)

Inputs:
Location: DIST-03\Nevada County\CA_Nevada_R40-44

Soil: sandy clay loam (I-m OM,s-m perm)
Horiz. overland flow path length: 50.0 ft
Avg. slope steepness: 50 %

Management

Vegetation

Yield
units

Yield (# of
units)

Highly disturbed\Post Construction Cut/Fill surface\Proposed Vegetation
Cover\grass and forbs - Medium

Highly disturbed land\VVegetation, grass

Ibs

5000

Highly disturbed\Strips/Barrier Management\Fiber Roll (SC-5)

Permanent cover not harvested\Fiber Roll-
Coir/Coconut(SC-5)

pounds

50

Contouring: a up-and-down slope
Strips/barriers: (none)
Diversion/terrace, sediment basin: (none)
Subsurface drainage: (none)

Adjust res. burial level: Normal res. burial

Outputs:
Soil loss erod. portion: 5.1 t/ac/yr

Detachment on slope: 5.1 t/ac/yr
Soil loss for cons. plan: 5.0 t/ac/yr
Sediment delivery: 0.96 t/ac/yr
Crit. slope length:

Surf. cover after planting: 0 %
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RUSLEZ2 Profile Erosion Calculation Record

Date Operation Vegetation Surf. res. cov. after op, %
10/1/0 Cropland\drills\drill, double disk | Highly disturbed land\Vegetation, grass 0

10/15/0 | Highly disturbed land\add mulch 90

10/15/14 | No operation 41

1/1/15 Begin growth Permanent cover not harvested\Fiber Roll-Coir/Coconut(SC-5) | 0
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Section E-6 Erosion Control Report Template

Following the completion of the data collection, Site Summary Form, and Caltrans RUSLE2
analyses, the user should complete the EPP by preparing an EC Report that documents the
inputs and outputs and conclusions. The EC Report documents the entire procedure and
provides a summary for the project that can be used to justify the decision process for
implementation of selected erosion and sediment control management practices (BMPs) at the
project site. The sample EC Report for the Truckee Bypass project is provided below.
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EROSION CONTROL REPORT

For Truckee Bypass Project, Nev 80, 89, 267

Prepared by:

District Revegetation and Erosion Control Unit
Robert Schott, CPESC
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1.0 Introduction

11 PURPOSE

The purpose of this report is to document soil surface and vegetative conditions, provide analysis of
anticipated site conditions as they pertain to predicted surface erosion and sediment delivery, and
recommend best management practices (BMPs) for soil stabilization and sediment control. The
recommendations presented herein are based on reviews of published data, site reconnaissance, soil
sampling, laboratory testing, and use of the Revised Universal Soil Loss Equation, Version 2 (RUSLE2)
modified for Caltrans (Caltrans RUSLE?2).

1.2 SCOPE

This report will provide analysis for pre-construction, construction, and post-construction phases of the
project. Analysis of conditions at the project site prior to the beginning of construction activities is
necessary to establish success criteria and set revegetation goals for the post-construction phase. A
major element of the pre-construction phase is determining the existing rate of erosion for assessment of
the post-construction condition. Establishing a maximum allowable rate of erosion (MAER) and selecting
soil stabilization and sediment control BMPs is vital to limiting erosion and sediment delivery during the
construction phase. Success during the post-construction phase will be measured by comparing the rate
of erosion for the established revegetation and erosion control measures against the rate of erosion for
the pre-construction phase.

1.3 DESCRIPTION

The project is located in Nevada County in Truckee on Route 89 from Alder Drive/Prosser Dam Road to
Nevada/Placer County Line on Route 267 and on Route 80 from Trout Creek under-crossing to
Fibreboard under-crossing. The project will create four-lane highway to bypass the town on Truckee by
adding a new connection to Route 89, an interchange with Route 80, and a connection to Route 267. A
new bridge and overhead will be constructed to span the Truckee River and cross the Union Pacific
Railroad tracks. The bypass alignment will create several excavation and embankment slopes.

2.0 Pre-Construction Phase

The pre-construction phase is the period prior to any significant ground disturbing activity at the project
site.

2.1 PERFORMANCE GOALS

The determination of the existing conditions and rate of surface and rill erosion for the slopes at the
project site is useful in determining performance goals and success criteria for the completed project
slopes referred to here as the post-construction phase. The pre-construction erosion rate shall set the
MAER which is considered the post-construction performance goal for erosion for the completed project
slopes where vegetation has become established and the soil surface is considered stabilized. If the
post-construction erosion rate is equal to or less than the MAER, then the performance goal is achieved.

Information used to predict the pre-construction erosion rate is described below.

2.2 REFERENCE SITE

Since this report is being developed prior to project construction, specifically grading to create any
excavation (cut) or embankment (fill) slopes, a reference site was selected to represent the project
slopes. A reference site representative of the project’s topography, climate, slope, soils, and vegetation
was performed in a similar manner to the analysis for the proposed project slopes.
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The reference site is a vegetated cut slope along an access road servicing a borrow pit. The access road
is located on United States Forest Service (USFS) land within a quarter mile of the project site. This
proximity assures similarity to the project site as to soils, climate, and vegetation. Field observation
confirmed additional characteristics. In addition, soil sampling was conducted on the site. Sampling
consisted of scraping the duff aside and digging two collection holes approximately 30 feet apart to a

depth of 12-inches. Enough material was collected to fill a 1.5-gallon container.

The various characteristics of the reference site are summarized in Tables 2-1 and 2-2 below. Figure 1
includes a photo of the reference site.

TABLE 2-1 REFERENCE SITE

Variable

Comment

Data Source

Slope Steepness

1V:2H to 1V: 1.5H

Field Observation

Slope Length

25 -50 feet

Field Observation

Slope Aspect

South facing

Field Observation

Vegetative Cover

Portion of soil surface covered by woody (shrubs)
and herbaceous plant material < 3 feet high.
35% - 40%

Field Observation

Canopy Cover

Portion of soil surface covered by trees and
woody plant material > 3 feet high.
10% - 15%

Field Observation

material:

Approximately 85% of the slope was covered
with pinecones, pine needles, leaves and twigs.
Duff layer was approximately 2-inches in depth
increasing to 4-inches under the trees.

Rock Cover Portion of soil surface covered by rock fragments | Field Observation
sufficiently large not to be moved by runoff. Rock
diameter must be > 10 mm (> 3/8”) to qualify as
cover.
15% - 20%
Duff Provide description of the covering organic Field Observation

Structure class

Soil structure should be consistent with texture
and categorized as one of the following:
Fine granular (1-2 mm)

Field Observation

Hydrologic Soll
Group (undrained)

Index for potential of undrained soil profile to
produce runoff under unit plot conditions.
B (moderate —low runoff potential)

Laboratory Test /
Field Observation

Classification

proportion of sand, silt, and clay.
Sandy clay loam

Soil Texture Based on mass (weight), proportion of the total Laboratory Test
Breakdown for the clay, silt, and sand: Sieve Analysis and
30 % Clay < 0.002 mm Hydrometer (test
6 % Silt 0.002 mm >to < 0.05 mm 203)
64 % Sand 0.05mm>to< 2.0 mm
Soil Texture USDA soil texture classification based on Laboratory Test

Inherent Organic
Matter content

Based on mass (weight), proportion of the total
sand, silt, clay and organic matter.
1 % Organic matter

Assumed by

presence of duff and

topsoil

Permeability class

The permeability class reflects the runoff potential
of the soil profile. Possible selections:
Slow 0.06 to < 0.2 in/hr

PPDG Table B-3
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TABLE 2-2 REFERENCE SITE VEGETATION

Plant Group Botanical Name Common Name
Trees Pinus contorta ‘Murrayanna’ Lodgepole Pine
Pinus Jeffreyi Jeffrey Pine
Salix scouleriana Scouler’'s Willow
Shrubs Purshia tridentata Bitterbrush
Rosa woodsii Interior Wildrose
Chysothamnus nauseosus Rabbit Brush
Artemesia tridentata Basin Sagebrush
Grasses Elymus elymoides California Squirreltail
Elymus glaucus Blue Wildrye
Deschampsia caespitosa Tufted Hairgrass
Bromus carinatus California Brome

Figure 1

Reference Site Vegetation
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2.3 DETERMINATION OF PRE-CONSTRUCTION MAXIMUM ALLOWABLE EROSION
RATE

The pre-construction erosion rate was estimated using Caltrans RUSLE2. Climate data was entered for
the project site in addition to soils, vegetation and topographic data for the reference site.

The site is located in an area with a rainfall intensity range of 40 to 44 inches. The reference site soil
texture is “Sandy Clay Loam” with 30% clay, 6% silt, and 64% sand. A slope length of 50 feet with a
slope steepness of 50% [1(vertical): 2(horizontal)] was used. The rock cover is 20%, canopy cover is
40%, and approximately 80% of site covered with leaves and twigs. The resulting average annual erosion
rate is 5.6 tons per acre per year (t/ac/yr). This becomes the established MAER for the post-construction
condition.

3.0 Construction Phase

The construction phase is the period when construction activities occur, including major site preparation,
grading, excavation, structures and roadway construction, drainage facilities, and other construction
activities that disturb soil.

3.1 MAER

The determination of a MAER is a necessary step in the process of selecting and evaluating the various
soil stabilization and sediment control BMPs under consideration for temporary slope stabilization. Using
Caltrans RUSLEZ2, the effectiveness of the different BMPs can be compared. The optimal combinations
of BMPs are those limiting the erosion rate to equal to or less than the established construction phase
MAER.

The project site was evaluated with the construction slope conditions and bare cut, smooth surface with
no management practices to determine the MAER value. The MAER value was calculated as 20 percent
of the resulting erosion rate (66 t/ac/yr) and established as 13.2 t/ac/yr.

3.2 SLOPE STABILIZATION PROCESS

The project slopes will be constructed with BMPs that provide effective erosion control and sediment
control as determined in the Caltrans RUSLE?2 analysis (Run 3). BMPs will be installed in the following
sequence:

1) Grade to construct excavation (cut) slopes.

2) Install erosion control product of Hydraulic Mulch (SS-3).

3) Install sediment control “Fiber rolls” placed at 20’ on center with the first fiber roll placed 10’
above the Toe and install “Silt fence” at Toe.
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-\'N___

rojets most severe slope. Photo taken after construction before installation of

container plants

igure 2

3.3 SLOPE EVALUATION

The embankment slopes located at the interchange where route 80 crosses the realigned route 267 are
the most severe on the project. These south facing slopes vary in steepness from 1:2 (vertical
[V]:horizontal [H]) to 1:1.5(V:H) with a length of 25 to 50 feet. The combination of erosion control and
sediment control BMPs in this location are assumed to be sufficient for the less severe slopes located
throughout the project; therefore, these slopes were used for evaluation of BMP performance for the
project.

Soils data from the reference site and climate data from the project site were used for a slope length of 50
feet and a slope steepness of 1.2 (V:H) (50% slope). Final selected BMPs included hydraulic
mulch/bonded fiber matrix (BFM) with sediment control BMPs include Fiber rolls and Silt fence.

An estimate of the annual rate of erosion for this construction slope was performed using the Caltrans
RUSLE2 erosion prediction tool. The resulting erosion rate is 7.5 t/ac/yr. Since this erosion rate for the
construction analysis is less than the MAER, the performance goal is satisfied and the BMP selection is
considered adequate.
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4.0 Post-Construction Phase

The post-construction phase is the period after construction work has been completed and the permanent
erosion control and revegetation, such as seeding and planting, have established and matured. This
period will usually be 15 years after construction, although shorter periods may be achievable under
optimum conditions and longer periods may be acceptable under extreme conditions.

Proposed vegetation is expected to become structurally similar to the surrounding native vegetation in 15
years. The revegetation is anticipated to progress as outlined in Table 4-1.

TABLE 4-1 VEGETATION ESTABLISHMENT

Revegetation Progress
Type of Vegetation (% Cover)
Yrl Yr2 | Yr3 | Yr5 | Yr10| Yr 15
Native Shrubs and Trees 2 20 40 60 75 85
Native Perennial Grasses 25 20 15 10 7 5
Native Annual Grasses 20 20 15 5 5 2
Alien Annual Grasses and Forbs 25 20 15 12 5 3
Plant Litter (Duff/Chipped Material) 3 5 5 5 5 5
Erosion Control BMPs (Pine Needle 25 15 10 8 3 0
Mulch /Bare Ground/Rock)
Total (%) 100 100 100 100 100 100
4.1 MAER

The project site MAER performance goal for the post-construction phase is the established pre-
construction MAER of 5.5 t/ac/yr.

4.2 SLOPE EVALUATION

The slope evaluated for the construction phase was also evaluated for the post-construction phase. An
estimate of the annual rate of erosion for this slope was performed using the Caltrans RUSLE2 erosion
prediction tool at different time intervals adjusting for increased vegetation cover. Soils data from the
reference site and climate data from the project site were used for a slope length of 50 feet and a slope
steepness of 1:2 (V:H) (50% slope).

Erosion control and sediment control BMPs include the temporary BMPs installed during the construction
phase and permanent BMPs installed prior to the post-construction phase. Permanent erosion control
BMPs consist of additional hydroseeding (SS-4) with Synthetic fiber (SS-7). Container grown trees and
shrubs will also be planted on the slope. A temporary irrigation system will be used for 5 years to assist
plant establishment (Figure 3).

Erosion Prediction Procedure Manual E-50
February 2008



APPENDIXE Caltrans RUSLE2 Components and Analyses

Figure 3 Temporary irrigation system to augment vegetation establishment

Since the erosion rate for the post-construction slopes decreases over time as the planting becomes
established, the selected permanent soil stabilization and sediment control BMPs are considered
adequate.

An estimate of the annual rate of erosion for this post-construction slope was performed using the
Caltrans RUSLEZ2 erosion prediction tool. The soil loss was estimated to be 5.1 t/ac/yr, which is less than
the established MAER of 5.5 t/aclyr.
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SECTIONONE Introduction

The California Department of Transportation (Caltrans) initiated modifications to the
Agricultural Research Service (ARS) Revised Universal Soil Loss Equation Version 2
(RUSLE2) model to facilitate use of the program in highway construction projects in
California. The modified program is referred to as the Caltrans RUSLE2.

The Caltrans RUSLE?2 program incorporated modifications that improve its applicability
to California ecosystems and construction activities. Changes included improvements
and simplifications to the program interface and to the underlying database, including
climate information and management practices.

During development and revision of the Caltrans RUSLE2 program, it became evident
that a number of computation errors existed in the ARS RUSLE2 program regarding
vegetation and residue. Specifically, long-term erosion rates did not appear to match
field observation data, particularly for time frames exceeding 3 years. In addition,
assumptions for post-construction vegetation options in Caltrans RUSLE2 and the
associated ARS RUSLE2 crop vegetation and yield needed to be reviewed, summarized,
and refined.

The purpose of this Summary Memorandum is to address RUSLE2 computation errors,
present recommendations on how to resolve these errors, and summarize the assumptions
that were used to characterize the post-construction vegetation options available in
Caltrans RUSLEZ2, as well as the assumptions that were revised to better match field
observations and empirical evidence.
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2.1 RUSLE2 Computation Errors

In response to the variation in Caltrans RUSLEZ2 output and long-term erosion prediction
rates (i.e., not matching field observation data for time frames exceeding 3 years), data
results were reviewed for various vegetation scenarios and time frames. After reviewing
the results and determining that previous modifications to the Caltrans RUSLEZ2 program
were not the source of the errant results, ARS RUSLE2 programmers were contacted to
determine the source and possible resolutions to the long term prediction errors.

The following information is based on verbal and e-mail communications (October 2007
through May 2008) with a core member of the ARS RUSLE2 development team, Seth
Dabney.

e Software researchers and programmers have been working on a revision of
RUSLE2 for improved functionality and better representation of perennial
vegetation. It is critical that RUSLE2 vegetation and management options reflect
realistic amounts of residue and dead roots over time for perennial systems,
particularly those involving mixed species such as grasses, shrubs, and trees. The
residue may be produced more or less continuously (i.e., one declining while
another is growing), and not just when the aboveground canopy declines.

e The next anticipated revision of the ARS RUSLE2 will calculate residue and dead
roots differently and, as such, will be more accurate.

e This next revision of RUSLE2 will create more appropriate vegetation
options/characterizations based on inputs such as life span of vegetation, monthly
yield, and root biomass.

e This next version of the ARS RUSLE?2 is anticipated to be released in the final
quarter of 2008.

A summary of specific discussion points follows:

e “Volunteer vegetation” from the Natural Resources Conservation Service (NRCS)
database can be used to represent vegetation for Caltrans projects as long as it
represents the location and matches the corresponding “growth chart.”

e The time period of the growth chart in the NRCS database is 10 years. The
growth chart represents the gradual increase of root mass, canopy, and fall height.
It represents live cover increases up to 3 years and live cover decreases to “0.”

e The current ARS RUSLE2 program often computes different soil loss for the
same scenarios/runs. The programmers are aware of this issue and are developing
the next release of RUSLE2 with improved functionality that should solve this
problem, as well as related issues.

e Using ARS RUSLE2 volunteer vegetation to represent the Caltrans grass/forbs
option may not be accurate as volunteer vegetation acts as an umbrella with a
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canopy of 95 percent from 105 days of growth throughout its 10 year growth
period; however, this depends on whether grass/forbs is a perennial or annual
option.

It was suggested that Caltrans RUSLE2 vegetation options be modified to better
fit long-term vegetation growth patterns. However, even if vegetation options are
modified into long-term vegetation in RUSLEZ2, continuous growth and root
biomass will still not be modeled effectively. Vegetation in the current version of
ARS RUSLE2 grows as a crop and thus cannot calculate root biomass and residue
effectively. The ARS RUSLE2 version that is presently being developed (for fall
2008) will calculate variability in the growth chart more effectively than the
current version.

The next version of ARS RUSLE2 will have improved functionality in calculating
perennial vegetation effects. It will calculate residue and dead roots based on
inputs such as life span of vegetation, monthly yield, and root biomass with more
accuracy than the current ARS RUSLEZ2.

A vegetation record can be developed; however, in order to do so, the exact life
span of vegetation, monthly yield, and root biomass needs to be recorded. The
next version of ARS RUSLE2 will allow for the creation of new vegetation types
more effectively if these data (life span, yield, root biomass) are available.

The ARS RUSLE2 programmers are actively developing the new version of
RUSLEZ2 and are not available to help validate the Caltrans RUSLE2 vegetation
types and associated assumptions.

In developing new vegetation types for Caltrans RUSLE2, several vegetation
options need to be considered to represent different regions of California. A
general vegetation type cannot be applied to the entire state; root biomass and
yield change soil loss substantially. The next version of ARS RUSLE2 will create
more appropriate vegetation types easily, assuming they are based on accurate
data.

The following general observations and conclusions were made based on discussions
with ARS and further review of Caltrans RUSLEZ2 output:

Grasses and forbs and their corresponding ARS vegetation type give reasonable
results in the Caltrans RUSLE2 model runs in general (with erosion rates
decreasing over time).

Shrubby vegetation does not generally give realistic or reasonable results (erosion
rates were increasing over time), particularly over long time periods. ARS
confirmed this issue, stating that there is a canopy problem with shrubs and trees,
especially noticeable beyond the 3-year level.

California vegetation behaves as expected, whereas nonnative vegetation does not
produce as accurate or realistic of results in Caltrans RUSLEZ2 runs.
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e The Caltrans RUSLE2 user must be aware that much of RUSLE2 calculations are
based on extrapolations vs. actual data, especially for long-term calculations.
Results should be compared with expected values and empirical evidence
whenever possible.

2.2 Permanent Vegetation

In order to respond further to the variation in Caltrans RUSLE?2 long-term erosion
prediction rates, post-construction vegetation assumptions (basis of vegetation type as
well as crop yield) were reviewed for consistency with field observations and empirical
evidence. Several additional ARS vegetation types and crop yields were considered a
basis for each of the Caltrans RUSLE2 post-construction vegetation types to better
characterize the recommended Caltrans post-construction vegetation options. A
summary of results is presented in Table 2-1.

It should also be noted that post-construction erosion rates are expected to decrease after
project completion and subsequently level out. As the permanent vegetation establishes
several years (particularly 3 years and beyond) after construction, the erosion rate is
expected to remain constant and stable. This level rate indicates equilibrium and
sustainability.



Table 2-1 OPTIONS IN ARS/NRCS DATABASE FOR CALTRANS RUSLE-2 POST CONSTRUCTION VEGETATION

Default Erosion rate (t/ac)

Proposed Erosion rate (t/ac)

Default Vegetation

RUSLE2 BMP Vegatation Name

Default Yield
(Ib)

1Yr

3Yr

5Yr

10 Yr

15 Yr

Model Results Based on:

Proposed Yield
(Ib)

1Yr

3Yr

5Yr

10 Yr

15 Yr

Database Info

Volunteer Vegetation, Grass

Grasses and Forbs - medium

5000

47

39

35

32

30

Grass Cool season, fall seeded

1400

31

14

10

7.2

6.1

Permanent cool season grass cover, fall seeded. Includes senescence, overwintering and yr2]
regrowth. Base location Columbia, MO 01-03-02 DTL

Brome california, established cover, CA

3000

5.7

21

1.4

1.1

dormancy through day 200 and fall regrowth in mid October. Annual root sloughing accounted for in
May. Use Begin growth each year to call in this file. Base location Napa Valley California. 020705
DTL

Fescue, Red, established, CA

2000

5.3

3.2

2.3

15

1.3

Red Fescue perennial cover, established years. This file represents years 2 and later and includes|
summer dormancy through day 165 and fall regrowth in mid October. Annual root sloughing accounted
for in dormant period. Use "Begin growth" to repeat this record each year in mid April .Base location|
Napa Valley California. 020705 DTL

Pine bluegrass, established perennial
cover, CA

2000

4.2

3.7

3.2

3.0

Pine bluegrass perennial cover, established years. This file is 2nd and later year and begins in mid
April and includes summer dormancy through day 120 and fall regrowth in mid August. Annual rootj
sloughing accounted for in regrowth in May. Use "Begin growth" to restart this record each year in mid
April. Base location Napa Valley California. 020705 DTL

Volunteer Vegetation, Grass

Grasses and Forbs - dense

7500

36

28

26

23

22

Weeping Lovegrass, not harvested

6000

2.3

23

2.3

2.2

Weeping Lovegrass permanent cover on critical areas, filter trips, buffer strips, construction sites,
CRP, etc. File begins with spring green up. 06-24-03 DTL

Grass,Warm season, Permanent, not
harvested, 3 yr establishment, spring
seeded

6000

8.1

22

1.3

1.0

includes establishment, fall senescence, overwintering, and yr2 and yr3 growth and senescence and|
yr4 greenup. This file should be followed by Grass, warm season permanent, not harvested called in|
with a begin growth operation in late spring of year 4. Base location Columbia, MO Seeded in late
April. 165 days to frost & senescence The yield represents the amount of forage available at the next

Switch grass, biomass prod, Year 2
over winter and yr 3

10000

1.9

2.6

3.1

3.3

Switchgrass for biomass production, overwinter and third and later season growths. Use for year 3 and|
beyond. File ends and harvest Nov 1st of yr3 and later years. Base location Columbia, MO 05-02-02
DTL

Volunteer Vegetation, grass

20000

7.9

5.6

4.9

4.3

4.0

Volunteer vegetation (swidden), primarily grasses. Growth begins after harvest of cultivated crops and
cultivated cropping has ceased for multiple years. Primarily grass vegetation that becomes more|
coarse and woody over the years of growth.This record represents 10 years of growth but may be used|
for shorter periods by specifying beginning and ending dates in management record. Type location:
tropical-subtropical locations in Pacific Basin.Yield - 20,000 Ib ( Consider 100% yield in NRCS/ARS|
database)

Volunteer Vegetation, mixed
shrub

Grasses/Forbs and Shrubs - medium

7500

26

28

30

33

34

Blueberry, Low bush, cover crop

4000

19

15

20

22

23.0

Blueberries. Low growing variety. 9 ft. spacing. 1200 plants/ac. Established with grass cover crop|
between bushes. Cover mowed during growing season, accounting for fluctuations in canopy. Type]
location: western Oregon. 7/30/98 gaw & tmg, Rev 3/7/02 gaw.

Volunteer Vegetation, mixed
shrub

Grasses/Forbs and Shrubs - Dense

10500

21

23

25

28

29

Volunteer Vegetation, mixed shrub

30000

10

9.5

11

Volunteer vegetation (swidden), primarily shrubs. Growth begins after harvest of cultivated crops and
cultivated cropping has ceased for multiple years. Primarily woody shrubs, scrub trees and vines, with|
some grass. This record represents 10 years of growth but may be used for shorter or longer periods
by specifying beginning and ending dates in management record. Type location: tropical-subtropical
locations in Pacific Basin. Yield - 30,000 Ib ( Consider 100% yield in NRCS/ARS database)

Volunteer Vegetation, woody

Grasses/Forbs, Shrubs and Trees -
medium

10000

27

29

35

42

45

Citrus, full cover

20000

7.5

7.6

7.6

7.7

Citrus orchard; ie. orange, grapefruit, lemon, lime.Trees cover 75-85% of area. Full grass cover belo
& between trees. Residue at harvest is leaf drop. Use operations that effect external residue cover to|
simulate mowing or other management of cover under trees. 1/29/99 gaw, Rev 4/1/04 gaw.

Volunteer Vegetation, woody

Grasses/Forbs, Shrubs and Trees - dense

15000

21

23

29

38

41

Volunteer Vegetation, woody

40000

5.5

14

23

26.0

Volunteer vegetation (swidden), primarily trees. Growth begins after harvest of cultivated crops and
cultivated cropping has ceased for multiple years. Primarily tall regrowth jungle trees, with smaller
woody understory and a few shrubs and vines. Includes a few forbs and grasses in early years. This|
record represents 10 years of growth but may be used for shorter or longer periods by specifying
beginning and ending dates in management record. Type location: tropical-subtropical locations in|
Pacific Basin- yield 40,000 Ib ( Consider 100% yield in NRCS/ARS database)

Volunteer Vegetation, mixed
shrub

Shrubs - medium

9000

23

25

27

30

31

Blueberry, Low bush

4000

31

53

56

55

54.0

Blueberries. Low-growing variety. 9 ft. spacing. 1200 plants/acre. File begins Jan. 1. Weeds in
interrow killed either mechanically or chemically on day 105 (Mar 15), day 165 (May 15) and day 225
(July 15), which accounts for variation in root mass and canopy cover on those days. Residue af]
harvest is fall leaf drop.

Blueberry, Tall bush

4000

34

56

58

56

55.0

Blueberries. Tall, older (13 yr), mature variety. 10 ft. spacing. 870 plants/acre. File begins Jan 1.
Weeds in interrow killed either mechanically or chemically on day 180 (Jun. 1) and day 255 (Aug. 15),
which accounts for variation in root mass and canopy cover on those days. Residue at harvest is fall
leaf drop. Base location is Harrisburg, PA. jbc, rev. gaw 12/15/00

Volunteer Vegetation, mixed
shrub

Shrubs - Dense

13000

17

19

21

24

26

Volunteer Vegetation, shrub

35000

Volunteer vegetation (swidden), primarily shrubs. Growth begins after harvest of cultivated crops and
cultivated cropping has ceased for multiple years. Primarily woody shrubs, scrub trees and vines, with|
some grass. This record represents 10 years of growth but may be used for shorter or longer periods|
by specifying beginning and ending dates in management record. Type location: tropical-subtropical
locations in Pacific Basin. Consider Yield - 35,000 Ib




SECTIONTHREE Recommendations

3.1 RUSLE2 Computation Errors Recommendations

In order to address Caltrans RUSLE2 program errors and inaccuracies, the following
modifications are recommended:

Limit Caltrans RUSLEZ2 calculations out to 3 years, as erosion rates appear to lose
accuracy beyond that point. As discussed in Section 2.2, this should reflect the
stable conditions at most Caltrans sites and it can be assumed that erosion and
sediment control beyond that time period would be similar or less than the 3-year
levels due to the balance of vegetation growth and litter.

Revise the RUSLE2 Erosion Prediction Procedure (EPP) to include a section on
the post-construction (beyond 3 years) program limitations of RUSLE?2 discussed
in this Summary Memorandum. The limitations discussion will include a table
that will help the user characterize vegetation types.

Revise the EPP to include a discussion on long-term erosion patterns, particularly
that, in general, erosion rates will decrease over time to be at or below 3-year
levels.

The future revision to ARS RUSLE2 should allow the user to model post-
construction vegetation beyond the 3-year time frame. When complete, this
should address the program limitation in the Caltrans RUSLE2 version.

Modify Caltrans RUSLE2 program post-construction vegetation options in the
database and corresponding sections of the EPP as discussed in Section 3.2 below.

3.2 Permanent Vegetation Modifications

Based on review of post-construction vegetation options and their corresponding
assumptions, the following Caltrans RUSLE?2 database modifications are recommended:

Grasses and Forbs, medium density should be based on ARS vegetation
California Brome and a yield of 3000 Ib/acre.

Grasses and Forbs, dense should be based on ARS vegetation California Brome
and a yield of 4500 Ib/acre.

If Grasses/Forbs and Shrubs consists of greater than or equal to 60 percent
grasses/forbs, user should select grasses and forbs, medium density.

Grasses/Forbs and Shrubs (less than 60 percent grasses/forbs), medium density
should be based on ARS vegetation “Blueberry, Low bush, Cover crop” and a
yield of 4,000 Ib/acre.
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e Grasses/Forbs and Shrubs (less than 60 percent grasses/forbs), dense should be
based on ARS vegetation “Blueberry, Low bush, Cover crop” and a yield of 6,000
Ib/acre.

e |If Grasses/Forbs, Shrubs, and Trees consists of greater than or equal to 60 percent
grasses/forbs, user should select grasses and forbs, medium density.

e Grasses/Forbs, Shrubs, and Trees (less than 60 percent grasses/forbs), medium
density should be based on ARS vegetation “Citrus, Cover in alley” and a yield of
20,000 Ib/acre.

e Grasses/Forbs, Shrubs, and Trees (less than 60 percent grasses/forbs), dense
should be based on ARS vegetation “Citrus, Cover in alley” and a yield of 30,000
Ib/acre.

e There are only two options available for shrub vegetation in the current version of
ARS RUSLEZ2; Blueberry, Low or High Bush and Volunteer Vegetation, mixed
shrub.  Volunteer Vegetation, mixed shrub only represents up to 10 years of
vegetative growth and is valid for tropical to subtropical locations as it is based on
vegetation in the Pacific Basin. The Blueberry option more closely resembles
vegetation native to California. Therefore, it is recommended that the Shrubs,
medium density option in Caltrans RUSLE2 be based on ARS vegetation
“Blueberry, Low bush” and a yield of 4,000 Ib/acre.

e Shrubs, dense should be based on ARS vegetation “Blueberry, Low bush” and a
yield of 6,000 Ib/acre.

Vegetation assumptions will be changed within the Caltrans RUSLE?2 database, and
BMP data sheets (Appendix D) in the RUSLE2 EPP will be updated accordingly.
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SECTIONONE Introduction

The California Department of Transportation (Caltrans) initiated modifications to the
Agricultural Research Service (ARS) Revised Universal Soil Loss Equation Version 2
(RUSLE2) model to facilitate use of the program in highway construction projects in
California (Caltrans RUSLE?2).

The Caltrans RUSLE2 program incorporated modifications that improved its
applicability to California ecosystems and construction activities. Changes included
improvements and simplifications to the program interface and to the underlying
database, including climate information and management practices.

One of the Caltrans goals is to be able to use the Caltrans RUSLEZ2 program to meet the
requirements of the State Water Resources Control Board’s (SWRCB) revised Draft
Construction General Permit (CGP) (SWRCB 2008) in relation to erosion and water
quality.

The purpose of this Technical Memorandum (TM) is to provide a review of the Draft
CGP as it relates to the Caltrans Erosion Prediction Procedure (EPP) and Caltrans
RUSLE2. This TM provides a summary and analysis of Caltrans EPP (Caltrans 2008)
and RUSLE2 applicability to the Draft CGP and recommendations on how the EPP and
Caltrans RUSLE?2 can be used to achieve permit goals as well as suggestions on how to
revise the CGP to benefit from efforts to date and effective methods for implementation
and enforcement of compliance requirements.



SECTIONTWO Background

The Clean Water Act (CWA) provides that the discharge of pollutants to waters of the
United States from any point source is unlawful unless in compliance with a National
Pollutant Discharge Elimination System (NPDES) permit. United States (U.S.)
Environmental Protection Agency (USEPA) regulations require that discharges of storm
water to waters of the U.S. from construction projects that encompass one or more acres
of soil disturbance be in compliance with an NPDES permit.

In California, the USEPA has delegated administration of the NPDES program to the
SWRCB and the Regional Water Quality Control Boards (RWQCBs). The SWRCB
CGP (Water Quality Order 99-08-DWQ) applies to most storm water discharges
associated with construction activity in California.

On March 18, 2008, the SWRCB released a draft amendment to Order 99-08-DWQ to
provide further revisions and direction including numeric action levels (NALs) and
numeric effluent limits (NELS) for pH and turbidity, risk level classification, more best
management practices (BMPs) and related requirements, required monitoring and
reporting of soil characteristics at the project location, and required effluent monitoring
and reporting for pH and turbidity in storm water discharges. In addition to CGP
requirements, storm water discharges must also be in compliance with applicable local,
state, and federal water quality standards or objectives (e.g., Statewide Water Quality
Control Plan, the California Toxics Rule, the National Toxics Rule, or the applicable
RWQCB’s Water Quality Control Plan).

To facilitate compliance with NPDES regulations and specifically erosion and sediment
control objectives to protect water quality, Caltrans has developed the EPP and Caltrans
RUSLE2 program. The Caltrans EPP and RUSLE2 approach provides a consistent and
routine methodology for assessing and documenting site conditions before, during, and
after construction of a project to evaluate and manage erosion. The process is expected to
provide an effective method for achieving the goals and objectives of the revised CGP.



SECTIONTHREE Analysis

The Draft CGP requires dischargers to assess the overall risk of a project to sediment
discharge issues, and to place the project into one of three risk categories — low, medium,
or high risk based on the project's sediment and receiving water risks computed from a
worksheet attachment to the CGP. Variables on the worksheet used to calculate risk
include discharge to 303(d)-listed receiving waters, distance to sensitive receiving waters,
channel stability, the rainfall factor, the soil erodibility factor, the hillslope length and
gradient factors, and the resulting watershed erosion estimate. The Draft CGP also
establishes turbidity NALs based on a project’s site-specific characteristics such as
rainfall amount and intensity, runoff peak flow and volume, soil erodibility, slope length
and steepness, and erosion and sediment control measures.

The Caltrans EPP and RUSLE2 program may be applied more broadly to construction
projects to help facilitate compliance with Draft CGP requirements. Draft CGP
requirements that have applicability to the Caltrans EPP and RUSLE?2 are summarized in
Table 3-1 below.

Table 3-1. Draft CGP (SWRCB 2008) Requirements Applicable to Caltrans
RUSLE2

Numeric Reference Context Location in Draft CGP

Turbidity NALs Turbidity NALSs are based Page 3 of 27, Item No. 14
on the project’s site-specific
characteristics.

1,000 NTU NAL for As the NEL for turbidity is | Page 3 of 27, Item No. 14
turbidity = 1,000 NTU NEL | 1,000 NTUs, then the NAL
for turbidity. for turbidity is also 1,000
NTUs.
NAL NAL exceedances trigger Page 4 of 27, Item No. 15

the discharger to
immediately implement
additional BMPs and revise

the SWPPP.
Turbidity NEL of 1,000 Exceedances are a violation | Page 4 of 27, Item No. 16
NTU and must be electronically

reported to SWRCB.
NEL Dischargers must comply Page 5 of 27, Item No. 26

with applicable water
quality standards (including
those that are more
restrictive than NELS).

TMDL RWQCB may impose Page 5 of 27, Item No. 27
additional requirements in
drainage areas having
TMDLs.

Discharge prohibitions Dischargers shall not Page 9 of 27, Item 111.1
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found in Basin Plans

violate any discharge
prohibitions contained in
Basin Plans or statewide
water quality control plans.

NELs and NALSs

Table 1 provides NALs and
NELs for pH and turbidity,
as well as required
analytical methodology.

Page 10 of 27, Table B

RUSLE C Factor

An Erosion Control
requirement that specifies
that, for Risk Level 3, the
discharger shall provide
cover for all disturbed,
inactive areas equivalent to
RUSLE C Factor of 0.003.

Page 16 of 27, Item
VIII.B.3

70% Vegetative Cover

In order to file a Notice of
Termination, the discharger
must provide information
proving that final
stabilization has been
achieved. 70 percent
vegetative cover is one of
the approved methods of
stabilization.

Page 25 of 27, Item Xl.3.a

RUSLE

In order to file a NOT, soil
loss as predicted by RUSLE
must be at or below pre-
project levels.

Page 26 of 27, Item Xl.3.a

RUSLE C Factor

In order to file a NOT,
stabilization must be
implemented that provides a
RUSLE C Factor of 0.003
or less on each individual
parcel.

Page 26 of 27, Item XI.3.b

Notes:

BMP Best Management Practice
NAL Numeric Action Level

NEL Numeric Effluent Limit

NOT Notice of Termination
TMDL  Total Maximum Daily Load
NTU Nephelometric Turbidity Unit

RUSLE Revised Universal Soil Loss Equation
RWQCB Regional Water Quality Control Board
SWPPP  Storm Water Pollution Prevention Plan




SECTIONFOUR Summary

4.1 Applicability of EPP and Caltrans RUSLE2 to Draft CGP

The Caltrans EPP and RUSLE2 program can be used for future highway construction
projects to characterize project sites in terms of the site’s vegetation types, vegetative
cover, topography, soil classification, and erodibility potential and help assess which
BMPs would provide the most effective erosion prevention and minimization at the site.
More specifically and in relation to Table 3-1, the EPP can be used to determine pre-
construction site conditions, as required by the Draft CGP. The EPP and Caltrans
RUSLEZ2 can subsequently be used to calculate construction and post-construction soil
loss and select the most appropriate BMPs for the project site, as required by the Draft
CGP, to either the Maximum Extent Practicable (MEP) or those which are the Best
Available Technology economically achievable/Best Conventional Pollutant Control
Technology (BAT/BCT). The resulting construction and post-construction erosion rates
from Caltrans RUSLE2 can be used to assess risk levels outlined in the Draft CGP and
determine whether erosion rates are at or below pre-construction conditions.

4.2 Recommended Revisions to Draft CGP

Based on professional experience and lessons from the Caltrans EPP development effort,
a number of revisions are recommend in the Final CGP to facilitate effective methods to
assess projects on erosion control. The EPP and Caltrans RUSLE2 development process
has resulted in a process that can provide tools to achieve CGP requirements. Suggested
modifications are as follows:

e Currently the CGP relates sediment loss directly to turbidity (i.e., at a 1:1 ratio).
This is not a justified relationship or representative of actual field conditions, nor
is it applicable to RUSLE2. Other factors, including biological and chemical
properties may also affect turbidity in water and are not indicative of sediment
issues. RUSLEZ2 calculates soil loss in tons per acre per year (t/acrefyr). It is
suggested that the CGP be revised to use a maximum soil loss (or range of losses)
in t/acre/yr, similar to the maximum allowable erosion rates (MAERS) listed in
the Caltrans EPP, as a limit for construction projects. However, when receiving
waters are 303(d)-impaired and have additional water quality objectives (WQOs)
or total maximum daily loads (TMDLSs), the more restrictive water quality-related
requirements must be met.

e Post-construction numeric limits are difficult to set that are applicable to all site
conditions and situations. It is suggested that post-construction soil loss should be
limited to equal to or less than pre-construction soil loss, as outlined in the
Caltrans EPP. Again, when receiving waters are 303(d)-impaired and have
additional WQOs or TMDLs, the more restrictive water quality-related
requirements must be met.

e The CGP requires the use of both C and P factors when calculating soil loss. The
RUSLE2 program combines the two factors in management practices; therefore,
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use of C or P factors as decision-making criteria would not be feasible with use of
the RUSLE2 program.

e The C factor currently required in order to file a Notice of Termination (NOT) is
0.003. This number seems to be considerably lower than actual achievable C
factors. Considering a C factor alone for termination of a permit fails to consider
the combined effect of management efforts (combined C and P factors) to achieve
erosion control goals. In addition, a numeric C value goal does not allow for
variability of site-specific conditions, natural erosion rates, or achievable final
conditions. It is recommended that conditions of permit termination focus on soil
loss (t/ac/yr) and, when applicable, other numeric WQOs or TMDLSs.
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