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4.2 FLOOD

1. SUMMARY

Construction-related site clearing and grading operations within the project site would potentially discharge

sediment into the Santa Clara River during storm events. Accordingly, temporary erosion control measures in

disturbed areas of the project site are recommended during the construction phase to reduce this potential impact to

less-than-significant levels.

Once built out, the proposed project would reduce post-development stormwater flows during a Capital Flood event,

as compared to existing conditions. Additionally, the proposed storm drainage improvements would meet the flood

control requirements of the Flood Control and Watershed Management Divisions of the Los Angeles County

Department of Public Works (LACDPW) and the City of Santa Clarita. As such, potentially significant impacts

related to flood events would be reduced to less-than-significant levels.

The project would include the construction of various flood protection improvements including buried soil cement,

storm drain outlets/energy dissipaters, and the Vista Canyon Road Bridge. The project’s impacts are expected to

include localized erosion and localized increased sedimentation; however, these impacts would not be significant.

Additionally, the proposed project would not impact overall discharge in the Santa Clara River, as no discharge

would be diverted to or from the Santa Clara River, and impacts to discharge changes would not be significant.

Most of the project-related changes to water surface elevation in the Capital Flood event would be minor - 1 foot or

less. In a few areas, changes in water surface elevation would exceed 1 foot; however, these changes would be

infrequent, localized, and not significant. Similarly, the fluvial mechanics of the River would remain essentially the

same after construction.

Existing surface water flows from the project site form paths of least resistance along existing topographic

depressions. Therefore, while the proposed project would include a storm drain and water quality system and

predefined outlets, this condition would not significantly alter existing drainage patterns. The proposed project also

would use energy dissipaters at the storm drain outlets. Installation of these facilities would dissipate the energy that

otherwise could cause localized erosion at the project outlets.

Development of the project site would alter the location of the existing Federal Emergency Management Agency

(FEMA) defined floodplain and require FEMA review and approval of revisions to the Flood Insurance Rate Map

(FIRM) and Flood Insurance Study (FIS) report for Los Angeles County via the Conditional Letter of Map

Revision/Letter of Map Revision (CLOMR/LOMR) floodplain map revision process. On November 13, 2009,

FEMA approved the CLOMR for the Vista Canyon project. To meet the FEMA requirements, the proposed project

would raise portions of the project site to an elevation above the existing FEMA maximum flooding elevation.
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Additionally, the project incorporates buried soil cement bank protection along the River Corridor to protect the site

from erosion. With the proposed revision, no significant stream erosion and debris deposition impacts are

anticipated.

The proposed project would not result in the risk of loss, injury, or death due to flooding, mudflow, tsunami, or

seiche.

Project water quality impacts are discussed in Section 4.8.1, Water Quality. Project impacts on biological

resources in the Santa Clara River as a result of changes to river hydraulics associated with proposed site grading,

buried bank stabilization and other floodplain modifications are addressed in Section 4.20, Santa Clara River

Corridor Analysis.

2. INTRODUCTION

This EIR section addresses the potential hydrologic impacts of the proposed project. The information

presented in this section is a summary of the Vista Canyon VTTM #69164 Santa Clara River Bank Protection

Draft EIR Flood Technical Report (Flood Technical Report), prepared by Pacific Advanced Civil Engineering,

Inc. (PACE) (2009), and the Drainage Concept/SUSMP Vista Canyon, prepared by Alliance Land Planning

and Engineering, Inc. (Alliance) (2010). These reports are included in Appendix 4.2 of this EIR.

This section contains references to the Santa Clara River Corridor – an area generally corresponding to

the California Department of Fish and Game jurisdiction, with an average corridor width of over 700 feet.

There are also references to the active channel, which is an area ranging from 20 feet to 60 feet that

corresponds to the area containing surface flows in more frequent storm events (2 to 5 year storm events).

A technical memorandum dated February 24, 2010 (Estimate of January 20, 2010 Discharge Event on

Santa Clara River at the Vista Canyon project site) prepared by PACE estimated flood flows following the

large storm event beginning January 20, 2010. Based upon photos taken on January 22, 2010, and area rain

gauge data, PACE estimated the storm to be between a 2- and 5-year storm event. These photos are

provided in Figures 4.2-1a through 4.2-1e. Surface flows were largely contained within the active channel

and ranged from 20 to 40 feet in width. The memorandum also notes that the River Corridor, post-project

implementation, would average approximately 700 feet in width. The PACE memorandum is included in

Appendix 4.2 of this EIR.

The potential hydrologic impacts to the biological resources within and adjacent to the Santa Clara River

and its on-site tributary drainages are addressed in Section 4.6, Biological Resources, and Section 4.20,

Santa Clara River Corridor Analysis, of this EIR. Potential water quality impacts of the proposed project

are addressed in Section 4.8.1, Water Quality.
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a. Additional References For This EIR Section

In addition to the project-specific technical reports available in Appendix 4.2, the following documents

are referred to, referenced, or cited in this EIR section and are incorporated by reference and available for

public inspection and review at the City of Santa Clarita, Community Development Department, 23920

Valencia Boulevard, Suite 302, Santa Clarita, California 91355:

 Center for Watershed Protection, The Practice of Watershed Protection (2000).

 Chow, VT, Open Channel Hydraulics, McGraw Hill Civil Engineering Series (1959).

 FEMA Flood Insurance Map 065043-0340 (October 20, 2002).

 Los Angeles County Department of Public Works, Hydrology Manual (December 1991) and

Sedimentation Manual (June 1993).

 Los Angeles County Department of Public Works, Development Planning for Storm Water Management,

A Manual for the Standard Urban Storm Water Mitigation Plan (SUSMP) (September 2002).

 Los Angeles County Department of Public Works, Level of Flood Protection and Drainage Protection

Standards (1986).

 Los Angeles County Department of Public Works, Santa Clara River Enhancement and Management

Plan, Flood Protection Report (June 1968 Final Draft).

 PACE, Inc., Newhall Ranch Santa Clara River HEC-RAS Modeling Report (January 2006).

 PACE, Inc., Landmark EIR – Newhall Ranch Santa Clara River LA County & FEMA Updated Floodplain and

Floodway Studies (May 2006).

 PSOMAS, Surveyed Topography Data for River Village (1999).

 U.S. Army Corps of Engineers, Santa Clara River Adopted Discharge Frequency Values (adopted May 3,

1994 by the U.S. Army Corps of Engineers, the Ventura County Flood Control Department and the

Los Angeles County Department of Public Works).

 Valencia Company, Natural River Management Plan (permitted projects and activities under the U.S.

Army Corps of Engineers Section 404 Permit, California Department of Fish and Game Section 1603

Agreement and Section 2081 Permit, November 1998).

 Sikand, Newhall Ranch Specific Plan Master Drainage Concept, Santa Clara River (April 2001).

 Sikand, Newhall Ranch Santa Clara River HEC-RAS Study (June 28, 2000).

 Sikand, Supplemental Report for Newhall Ranch Santa Clara River HEC-RAS Study (July 2000).

 Simons, Li & Associates, Summary Report, Fluvial Study of Santa Clara River and the Tributaries

(November 1990).
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 U.S. Geological Survey (USGS), Sediment Discharge in the Santa Clara River Basin, Ventura and Los

Angeles Counties, California, Water Resource Investigations 79-78 (August 1979).

b. Definitions

The following are definitions to several acronyms and terms that are frequently used in this section of the

EIR.

100-year storm A flood that has a 1/100, or 1 percent, chance of occurring in any given year.

USACE U.S. Army Corps of Engineers

Burned and Bulked Runoff from burned areas that are laden with burned vegetation, fines (finely

Runoff (Qbb) crushed or powdered materials), rocks, mud and other debris.

Capital Flood (QCAP) The runoff resulting from a theoretical storm based on LACDPW

methodology. The “model” storm is derived from 50-year frequency rainfall

values, which occur in a time sequence, patterned after actual major

extra-tropical storms occurring in the Los Angeles region. The calculations of

runoff also are based on the soil types and amount of impervious surfaces in

a watershed area, and on the assumption that undeveloped portions of the

watershed are burned, resulting in significant amounts of debris and

sediment being added to the runoff.

CDFG California Department of Fish and Game

cfs Cubic feet per second

Clear Runoff (Qc) Runoff that is absent of fines, rocks, mud, vegetation, and other debris.

Coefficient of Runoff Variable in the rational and modified rational method runoff formula, which

is dependent upon soil type, rainfall intensity, and the percent of

imperviousness.

CWA Federal Clean Water Act

Detention Basin Physical flood control structure that captures storm flows and temporarily

stores these flows in man-made surface depressions and, therefore, reduce

surface runoff during storm events.

Depression Storage Upstream runoff that is captured by and settles in a natural or manmade

depression and does not continue downstream.

Erosion The wearing away of land surfaces by water, wind, and ice.

First Flush First flush is defined in Los Angeles County as the runoff volume generated

from 0.75-inches of rainfall in a 24-hour period.
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Floodplain Nearly level land situated on either or both sides of a channel that is subject

to flooding.

Impervious A description of a substance that will not permit water to flow through it.

Infiltration The penetration of water through the ground surface into sub-surface soil or

the penetration of water from the soil into sewer or other pipes through

defective joints, connections, or manhole walls.

Interception That portion of precipitation intercepted by vegetation. Intercepted

precipitation is disposed of by drip, stem flow, or evaporation (or sometimes

sublimation, in the case of snow, sleet, hail, or freezing rain).

LACDPW Los Angeles County Department of Public Works

Peak Flow Peak runoff rate measured in cubic feet per second (cfs).

Percolation The downward flow or filtering of water through pores or spaces in rock or

soil.

Q Runoff rates measured in cfs.

Q50bb Peak runoff from a 50-year rainfall intensity storm in undeveloped areas that

are laden with burned vegetation, fines, rocks, and other debris.

Q50c Peak runoff from a 50-year rainfall intensity storm in developed areas or

undeveloped areas that are not assumed to be burned or bulked.

Runoff The portion of rainfall, melted snow, or irrigation water that flows across the

ground surface rather than filtrating into the soil.

RWQCB Regional Water Quality Control Board, Los Angeles Region

Sedimentation Deposition of waterborne sediments due to a decrease in water velocity and

a corresponding reduction in the size and amount of sediment, which can be

carried by the flowing water.

Sump An area from which there is no surface flow outlet.

SWRCB State Water Resources Control Board

Transpiration The process by which water vapor is lost to the atmosphere from living

plants.

Velocity The rate or speed at which surface runoff water flows over land or through a

channel, measured in feet per second (fps).

Watershed All land and water within the confines of a drainage divide.
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Waters of the U.S. Although the definition is subject to change, “Waters of the U.S.” is defined

in Section 404 of the federal Clean Water Act as follows:

All waters which are currently used, or were used in the past, or may be

susceptible to use in interstate or foreign commerce, including all waters

which are subject to the ebb and flow of the tide; all interstate waters

including interstate wetlands; and all other waters, such as interstate lakes,

rivers, streams (including intermittent streams), mudflats, sand flats,

wetlands, sloughs, prairie potholes, wet meadows, playa lakes, or natural

ponds, the use, degradation, or destruction of which could affect interstate or

foreign commerce including any such waters:

(1) which are or could be used by interstate or foreign travelers for

recreational or other purposes; or (2) from which fish or shellfish are or

could be taken and sold in interstate or foreign commerce; or (3) which are

used or could be used for industrial purposes by industries in interstate

commerce. Also included are all impoundments of waters otherwise defined

as waters of the United States under the definition; tributaries of waters

identified above; the territorial seas; and wetlands adjacent to waters (other

than waters that are themselves wetlands) identified above. (33 C.F.R. Section

328.3 (a) (2004).)

Under the U.S. Army Corps of Engineers' definition, “[w]aters of the United

States” are defined by the “ordinary high water mark,” which can be

identified by physical characteristics, such as channel scouring, bank

“shelving,” areas cleared of terrestrial vegetation, litter and debris, or other

indications that may be appropriate.

Wetlands1 Those areas that are inundated or saturated by surface or groundwater at a

frequency and duration sufficient to support, and that under normal

circumstances do support, a prevalence of vegetation typically adapted for

life in saturated soil conditions. Wetlands generally include swamps,

marshes, bogs, and similar areas.

3. METHODOLOGY

A brief summary of the hydrologic and hydraulic methodologies used to analyze potential flood impacts

is presented below to provide the reader with information necessary to understand the calculation of

pre- and post-development runoff quantities, the capacities of proposed improvements, and the effects of

development on surface flows within the Santa Clara River Corridor during various modeled storm

events. Please see PACE's Flood Technical Report (Appendix 4.2), for additional discussion of the

methodology used to analyze the effects of the proposed project on river hydraulics.

1 33 C.F.R. Section 328.3(b).
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a. Hydrology Background and Methodology

(1) Los Angeles County Criteria

The Flood Control Division of the LACDPW regulates storm runoff protection. In 1986, the LACDPW

issued a memorandum, entitled “Level of Flood Protection and Drainage Protection Standards,” for

development projects in Los Angeles County. The memorandum establishes County policy on levels of

flood protection and requires that the following facilities be designed for the Capital Flood: (1) all

facilities not under State of California jurisdiction that intercept flood waters from natural drainage

courses; (2) all areas mapped as floodways; (3) all facilities that are constructed to drain natural

depressions or sumps; and (4) all culverts under major and secondary highways. All facilities in

developed areas that are not covered by the Capital Flood protection conditions must be designed for the

Urban Flood (i.e., runoff from a 25-year frequency design storm). Because the project's proposed facilities

would intercept flood flows from natural areas, the storm drainage facilities that accept these flows must

be sized and designed for the Capital Flood.

In addition to meeting this required level of flood protection, all development in the Santa Clara River

watershed must meet standards adopted by the LACDPW for the River and its major tributaries. Further,

per County standards, properties adjacent to the River that include facilities along and across a segment

of the River must not increase floodplain water surface and/or velocity for adjacent and off-site property

owners unless adequate mitigation or a drainage acceptance letter is provided.

(2) Explanation of the County Capital Flood

In 1931, the Los Angeles County Flood Control District (LACFCD) (now, the Flood Control Division of

the LACDPW) began developing a comprehensive plan of flood control facilities that could collect and

convey flows from the mountainous canyons, alluvial fans, and urbanized coastal plain. The primary

objectives in designing the system were: (1) reduction of damage due to high canyon flows;

(2) conveyance of large volumes of water in a major storm; and (3) the ability to meet future flood control

needs.

The design of the flood protection system for the County is based on the LACDPW's Capital Flood

hydrology.2 The Capital Flood (or QCAP) hydrology is based on a theoretical storm event that is derived

from 50-year frequency rainfall values and is patterned after actual major extra-tropical storms observed

in the Los Angeles region. The 50-year frequency design storm is assumed to occur over a period of four

days, with maximum rainfall occurring on the fourth day.

2 The LACDPW 50-year Capital Flood event design flow rate is well in excess of the FEMA 100-year flow rate.
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Analysis of recorded major storms reveals that, during the 24-hour period of maximum rainfall, rainfall

intensity typically increases during the first 70 to 90 percent of the period and decreases in the remaining

time. Furthermore, approximately 80 percent of the amount of the 24-hour rainfall occurs within the same

70 to 90 percent of the period. In developing the QCAP, the 50-year frequency design storm is assumed to

fall on saturated soils. In converting rainfall to runoff, rainfall that is not lost due to the hydrologic

processes of interception, evaporation, transpiration, depression storage, infiltration, or percolation is

assumed surface runoff. The effect of snowfall or snowmelt on rainfall-runoff relationships is a

consideration in only a very limited portion of the County (i.e., the higher elevations) where snowfall

accumulates in winter.

Another assumption made in developing a Capital Flood design flow rate is that some natural portions of

the watershed have been burned by fire. When a watershed burns, the soil infiltration rate decreases due

to the loss of vegetation and physical changes in the soil. The County has performed field infiltrometer

tests to quantify the effects of burning on the coefficient of runoff. The effect of burning the watershed can

increase the design runoff rate from 10 percent to 20 percent.

The final factor in adjusting the Capital Flood design flow rate is through a process referred to as

“bulking.” In areas where a watershed is burned, the runoff carries large amounts of eroded topsoil. This

sediment, along with the associated burned trees and brush, is referred to as debris. In order to account

for quantities of debris, the design flow rate is artificially increased using a prescribed bulking factor,

which is a function of not only soil type, but also the steepness of the terrain and the size of the drainage

basin. The bulking factors for larger drainage basins range from about 1.20 to 1.50 or from 20 to 50

percent over and above the burned flow rate.

In September 2003, the LACDPW revised the hydrologic method that accounts for fire effects on runoff

computations. In the previous practice, a completely burned watershed was assumed. The current policy

was updated to employ a statistical approach that relates historical fire data and vegetation recovery rates

to changes in runoff coefficient of soil. A fire factor (FF) has been developed to represent the effectively

burned percentage of a given watershed. This factor is used to adjust runoff coefficients for QCAP

hydrology. The FF adjusts the coefficient by indexing between an unburned and completely burned soil

coefficient for a given soil. This method has yet to be officially adopted by the County.

(3) Method of Drainage Analysis

The engineering term for the method used to properly size pipes and channels is “hydraulic analysis.” To

determine the proper sizes of pipes and channels, assumptions must be made regarding the amount of

rainfall to design for and the amount and type of development that would occur in a drainage basin. An
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estimate also must be made as to how often that amount of rainfall could be surpassed. This is referred to

as the event exceedance probability, or its reciprocal value — return period. For example, a storm that has

a 10 percent exceedance probability is a storm that has a 10 percent chance of meeting or exceeding a

particular volume of rain in any given year. The reciprocal of this number is also known as a 10-year

return period storm.

A pipe or channel is designed for a discharge (measured in cubic feet per second), not a volume

(measured in cubic feet or acre-feet). In designing a storm drain system, the size of a pipe that would

safely carry a predicted discharge must be calculated. A 1-foot square box that is 1-foot deep

(a cubic-foot) can hold 7.5 gallons of water. Based on this fact, the amount of stormwater passing through

a pipe or channel in one second can be calculated by multiplying the cross sectional area of the flow in the

pipe (in square feet) by the velocity of storm flows through the pipe in feet per second. This

three-dimensional rate of flow is measured in cfs.

With the above concepts in mind, the effects of development on natural ground can be considered.

Buildings, driveways, patios, sidewalks, and roads all create new impervious cover to the natural ground

and prevent water from infiltrating into the ground. The water that would normally infiltrate the ground

would, therefore, run off at a higher than normal rate. Accordingly, surface discharge from developed

areas generally is greater than that from undeveloped areas.

The LACDPW requires that all designs utilize exceedance probability calculations. By employing this

methodology herein, this report ensures consistency with County design standards. The project also

would comply with all applicable City design standards, including, Chapter 10.06, Floodplain

Management, of the City of Santa Clarita’s Municipal Code, which provides design standards regarding

hydrology hazards.

(4) Explanation of Design Hydrology

(a) Effects of Soil Type and Amount of Imperviousness on Runoff Rates

The rate of runoff is directly related to the type of soil on the site. Certain soil types accept water faster

(i.e., are more permeable) than other soils.3 Therefore, the types of soils present on a site are used in the

calculations of runoff. The rate at which a given volume of water can enter a soil in a given period is

called the infiltration rate.

3 For example, if sandy soil (highly permeable) is paved over, the coefficient of runoff (C) would greatly increase,

whereas if clay soil (not highly permeable) is paved over, runoff values would go up, but by a smaller percent of

the total when compared to sandy soil (because sandy soils conduct water faster).
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In small storms, some soils can absorb 100 percent of the rainfall. For example, soil type 015 (Tujunga

Fine Sandy Loam) can completely absorb a 0.5-inch per hour (in/hr) storm and almost completely absorb

a 1.0 in/hr storm, thereby yielding extremely low runoff rates. Accordingly, for a 200-acre parcel with soil

types 015 (Tujunga Fine Sandy Loam) and 012 (Ramona Clay Loam), radically different runoff quantities

for the same rainfall events occur. For example, an intense storm releasing1.0 in/hr of water will be

quickly absorbed by the very pervious soil type 015 (Tujunga Fine Sandy Loam) resulting in the runoff

rate of 20 cfs. For the same size parcel with a very impervious soil, such as soil type 012 (Ramona Clay

Loam), the water runoff rate for a 1.0 in/hr storm would increase to 168 cfs.

(b) Effects of Burning and Bulking

In an undeveloped watershed, Capital Flood flow rates assume a burned condition, which causes the

coefficient of runoff to increase. Further, after increasing the coefficient of runoff for burning, the flow

rate is then multiplied by a bulking factor, which is used to account for the amount of mud and debris

that would be contained within the flow from the burned watershed. In the case of the proposed Vista

Canyon project, the increase in the runoff coefficient, or flow rate to account for burning is the equivalent

of 10 to 20 percent. Furthermore, the application of the bulking factor to account for debris production

would increase runoff quantities by 20 to 50 percent over and above the burned flow rate. Computer

modeling was used to estimate the project-related runoff for the Capital Flood event. The analysis

considered burned hydrology, but no additional bulking factors were used for the post-development

on-site runoff conditions as sediment-trapping devices are proposed.

(c) Effects of Development

As previously noted, development places impervious materials over soils that previously infiltrated

stormwater. Once the impervious materials are placed over the soil, little direct infiltration occurs and

runoff increases. Because development typically does not completely cover the ground surface, portions

of each developed parcel (e.g., front, side, and rear yards, landscaping, open space, etc.) remain

permeable to stormwater. Percent imperviousness for each land use existing on or proposed for the site is

presented in Table 4.2-1, Percent Imperviousness for Selected Land Uses.
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Table 4.2-1

Percent Imperviousness for Selected Land Uses

Land Use Percent Imperviousness (%)

Agricultural 15

Transportation 100

Single-Family Residential 42

Multi-Family Residential 68

Commercial 92

Open Space 0

Source: PACE' Flood Technical Report (Appendix 4.2).

b. Santa Clara River Hydraulics

The floodplain conditions of the Santa Clara River were modeled using River Analysis System (RAS)

software developed by the USACE Hydrologic Engineering Center (HEC). Inputs to the HEC-RAS model

include channel geometry, boundary conditions, hydraulic roughness, and hydrology. HEC-GeoRAS is a

HEC-developed pre-/post-processor to the hydraulic model HEC-RAS, and was used to compile and

store a three-dimensional representation of the land surface for defining channel and floodplain

geometry.

The HEC-RAS model provided current state of the art one-dimensional hydraulic water surface profile

modeling output data. The HEC-RAS output data is capable of being utilized by Geographic Information

System (GIS) software in a variety of methods, which facilitate more detailed evaluation of water surface

elevation, floodplain limit, velocity, depth of flow, and other hydraulic parameters.

The project model for the River was created by modifying existing cross-section geometrics to simulate

the hydraulic effects of the proposed bank protection (soil cement) and the Vista Canyon Road Bridge

abutments and piers. The soil cement location was conservatively approximated by the insertion of

vertical walls or “levee markers” in the HEC-RAS model to define the horizontal location of the proposed

bank protection levees in the hydraulic model. For modeling and impact analysis consideration, these

conservative bridge configurations would have the greatest impact on river hydraulics.

Existing Santa Clara River discharge rates for the 2-, 5-, 10-, 20-, and 50-year storm events were obtained

from a 1996 Ventura County Watershed Protection District study, entitled “Santa Clara River

Enhancement and Management Plan” (Ventura County Plan). The Ventura County Plan adopted the

results of a 1994 USACE Santa Clara River study with respect to discharge values. The 100-year discharge

values were obtained from the City of Santa Clarita, and the QCAP values were provided by the LACDPW.
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4. REGULATORY SETTING

Storm runoff from the project site, and discharges of runoff into and/or encroachment upon natural

drainages, wetlands, and/or floodplains are subject to the CWA (33 U.S.C. Section 1251 et seq.) and

associated regulations; the State Porter-Cologne Water Quality Control Act (Wat. Code, Section 13000 et

seq.) and associated regulations; sections 1600–1607 of the California Fish and Game Code; and, the

requirements established by the USACE, CDFG, SWRCB, RWQCB, and Flood Control and Watershed

Management Divisions of the LACDPW. Many of these regulations control water quality and floodplain

modifications, and, where applicable, are addressed in this EIR, Section 4.8.1, Water Quality, and

Section 4.20, Santa Clara River Corridor Analysis, respectively.

a. The Federal Clean Water Act

In 1972, the Federal Water Pollution Control Act (later referred to as the Clean Water Act; CWA) was

amended to require that the discharge of pollutants to “waters of the U.S.” from any point source be

effectively prohibited, unless the discharge is in compliance with a National Pollutant Discharge

Elimination System (NPDES) Permit. In 1987, the CWA was again amended to add Section 402(p),

requiring that the United States Environmental Protection Agency (U.S. EPA) establish regulations for

permitting of storm water discharges (as a point source) by municipal and industrial facilities and

construction activities under the NPDES permit program. The U.S. EPA published final regulations

directed at municipal separate storm sewer systems (MS4s) serving a population of 100,000 or more, and

storm water discharges associated with industrial activities, including construction activities, on

November 16, 1990. The regulations require that MS4 discharges to surface waters be regulated by a

NPDES Permit (Phase I Final Rule, 55 Fed. Reg. 47990). The U.S. EPA also published final regulations

directed at storm water discharges not covered in the Phase I Final Rule, including, as applicable here,

small construction projects of one to 5 acres, on December 8, 1999 (Phase II Final Rule, 64 Fed.

Reg. 68722).

Section 404 of the CWA regulates activities that result in the location of a structure, excavation, or

discharge of dredged or fill material into “waters of the U.S.,” which include wetlands along with

non-wetland habitats, such as streams (including intermittent streams), rivers, lakes, ponds, etc. The Santa

Clara River, including that portion of the River that flows through the project site, is designated by the

United State Geological Survey as “waters of the U.S.”

The CWA authorizes the U.S. EPA to permit a state to serve as the NPDES permitting authority in lieu of

the U.S. EPA. The State of California has in-lieu authority for an NPDES program. The Porter-Cologne

Water Quality Control Act authorizes the SWRCB, through (as applicable here) the RWQCB, to regulate
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and control discharges into waters of the state. The SWRCB entered into a memorandum of agreement

with the U.S. EPA, on September 22, 1989, to administer the NPDES program governing discharges to

“waters of the U.S.”

To facilitate compliance with federal regulations, the SWRCB has issued two statewide general NPDES

permits for storm water discharges: one for storm water from industrial sites (not applicable to the

project), and the other for storm water from construction sites (NPDES No. CAS000002, General

Construction Activity Storm Water Permit, reissued on August 19, 1999, and modified by Resolution No.

2001-046 on April 26, 2001). Under the General Construction Activity Storm Water Permit as reissued,

facilities discharging storm water associated with construction projects with a disturbed area of five or

more acres are required either to obtain individual NPDES permits for storm water discharges, or to be

covered by a statewide general permit by completing and filing a Notice of Intent with the SWRCB. As of

March 2003, this requirement applies to all projects that disturb 1 acre or more.4 The General

Construction Activity Storm Water Permit addresses both storm water and non-storm water discharges

from construction sites, and requires a project applicant to ensure that a Storm Water Pollution

Prevention Plan (SWPPP) is approved and file a Notice of Intent (NOI) with the SWRCB to comply with

the state permit prior to issuance of a grading permit.

The RWQCB is the enforcement authority in the Los Angeles region for the two statewide general

permits, and all NPDES storm water and non-storm water permits. These construction sites and

discharges are also regulated under local laws and regulations.

The project is also subject to the waste discharge requirements of the RWQCB Municipal Permit (General

MS4 Permit) Order No. R-4-2006-0074, NPDES No. CAS004001 (amended September 14, 2006). The City

of Santa Clarita is a Permittee under the General MS4 Permit and, therefore, has legal authority to enforce

the terms of the permit in its jurisdiction. The General MS4 Permit is intended to ensure that

combinations of source control and treatment control Best Management Practices (BMPs) are

implemented to protect the quality of receiving waters. It includes requirements governing the design,

construction and operation of developments.

b. United States Army Corp of Engineers

Project improvements within the jurisdiction of the USACE would require permits under Section 404 of

the CWA. A majority of the bank stabilization would be located outside of the USACE jurisdiction.

Specifically, construction of a portion of the buried bank stabilization, outlet structures (discussed in

4 US EPA, National Pollutant Discharge Elimination System General Permit for Discharge from Large and Small

Construction Activities (July 2003).
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Section 4.20, Santa Clara River Corridor Analysis), and the Vista Canyon Road Bridge fall within the

USACE’s jurisdiction.

c. California Department of Fish and Game

CDFG has jurisdiction over the Santa Clara River. Project improvements within the jurisdiction of the

CDFG require permits under Sections 1601–1603 of the California Fish and Game Code. Under Sections

1600–1607 of the Code, the CDFG regulates activities that would alter the flows, beds, channels or banks

of streams and lakes. The term “stream” can include intermittent and ephemeral streams, rivers, creeks,

dry washes, sloughs, blueline streams and watercourses with subsurface flows.

d. Los Angeles County Department of Public Works

As previously discussed, the Flood Control Division of the LACDPW regulates storm runoff. Per the

LACDPW's 1986 memorandum (Level of Flood Protection and Drainage Protection Standards), the

proposed project must include storm drainage facilities that are sized and designed for the Capital Flood.

In addition to meeting this required level of flood protection, all development in the Santa Clara River

watershed must meet standards adopted by the LACDPW for the River and its major tributaries,

including those identified in the County's Sedimentation Manual. Further, properties adjacent to the River

that include facilities along and across a segment of the River must meet the County standard of not

increasing floodplain water surface and/or velocity for adjacent and off-site property owners unless

adequate mitigation or a drainage acceptance letter is provided.

Finally, the City of Santa Clarita and LACDPW have required the project applicant to prepare detailed

hydraulic and fluvial modeling (for the Capital Flood) for the proposed study reach of the Santa Clara

River. The City and LACDPW had three stated purposes for requesting this fluvial analysis:

1. Verify applicability of the Los Angeles County Design Manual (and Hydrology Manual and

Sedimentation Manual) top and toe elevation calculations for this reach of the Santa Clara River;

2. Establish proposed riverbank protection with horizontal and vertical (top and toe elevations of the

bank protection) alignments;

3. Provide a level of understanding for the Vista Canyon reach fluvial mechanics as related to existing

conditions and the proposed Vista Canyon buildout conditions to identify any major project impacts.

The fluvial study (see EIR Appendix 4.2) examined local, long-term and episodic components of riverbed

adjustment. The study found that localized impacts from proposed bridge piers and bank stabilization

would occur; however, these impacts would not be significant. The study also found that the Vista
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Canyon project would not change the fluvial mechanics of the Santa Clara River and, therefore, would

not create a significant impact.

5. EXISTING CONDITIONS

a. Drainage Areas and Watercourses

The Vista Canyon project site is located within the Santa Clara River basin. The River flows, after large

storm events, through the northern portion of the project site from east to west. The entire watershed of

the Santa Clara River basin is 1,634 square miles in area. The watershed drains portions of the Los Padres

National Forest from the north, the Angeles National Forest from the northeast and east, and the Santa

Susana Mountains from the south and southeast. More specifically, the project site is located within a

contributing drainage of 191 acres of the 1,634-square mile Santa Clara River watershed basin. This area

represents less than 0.02 percent of the Santa Clara River watershed basin.

Rainfall in the tributary area is an annual average of 17 inches and generally occurs in the winter months.

As shown in Figure 4.2-2, Existing Conditions Drainage Sub-basins, runoff flows to and through seven

minor (205.3 acres) contributing drainage areas on the site via sheet flows and natural concentrated flows

to the Santa Clara River.

(1) Santa Clara River

Surface flows in this portion of the Santa Clara River usually only occur in the winter months, after larger

storm events, and may vary significantly from year-to-year. Portions of the Vista Canyon project site have

multiple channels (braided), which are characterized by high sediment loads, bank erodibility, and

intense and intermittent runoff conditions. Combined with the relatively flat gradient of the River in the

project area, the River has a potential to aggrade (deposit sediment) at low flow velocities and degrade

(remove sediment) with high velocity flow.

Velocities and water surface elevations in the River vary from section-to-section based on various

hydraulic and hydrologic parameters. In general, velocity and depth along the River increase with higher

discharge. Velocity and cross-sectional flow area rate of increases do not correspond to the rate of

discharge increases because the wide River channel allows flood flows to spread out with increasing

discharge.

Existing flow rates from observed data for the Santa Clara River during 2-, 5-, 10-, 20-, 50-, and 100-year

storm events are compiled in Table 4.2-2, Existing River Flows at Upstream Limit of Study.
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Table 4.2-2

Existing River Flows at Upstream Limit of Study

Existing River Flows at Upstream Limit of Study

Recurrence Interval Flow Discharge Rate (cfs)

2-Year1 760

5-Year1 3,633

10-Year1 4,200

20-Year1 7,600

50-Year1 12,200

100-Year2 21,690

Capital Flood3 46,410

Source: PACE's Flood Technical Report (See Appendix 4.2).
1 Existing flows from USACE, Santa Clara River Adopted Discharge Frequency Values. Adopted May 3, 1994 by the

USACE, the Ventura County Flood Control Department and the Los Angeles County Department of Public Works.
2 100-year Flow obtained from the City of Santa Clarita
3 LADPW Published Capitol Flood Design Flows

(2) Other On-Site Drainages

Flows discharge from the project site to the Santa Clara River from approximately seven minor drainage

areas, none of which contain jurisdictional drainages, which are separated into two sub-basins based on

their location relative to the River. Three of the seven minor drainage areas are located on the south bank

of the River and the remaining four minor drainage areas are located on the north bank of the River. The

acreage for each of the existing drainage sub-basins is provided in Table 4.2-3.

Table 4.2-3

Existing On-site Drainages and Runoff Quantities

Basins Area (acres) Qbb (cfs) Q/A (cfs/acre)

North Bank 20.8 43.6 2.1

South Bank 315.5 594.0 1.9

Total 336.3 637.6 4.0

Source: PACE's Flood Technical Report (see Appendix 4.2).
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(3) Project Site

The approximately 185-acre project site is part of a 191-square mile contributing drainage area to the

1,634-square mile Santa Clara River watershed. Runoff flows to and through the project study reach via

sheet flows and natural concentrated flows. The Capital Flood on the River is 46,410 cfs at the upstream

end of the study reach. The project site peak existing (burned and bulk) flow rate is approximately

43.6 cfs from north bank basins and 594.0 cfs from south bank basins. Therefore, Capital Flood flows from

the project site are approximately 1.4 percent of the River Capital Flood discharge rate at the project site.

b. Flood Hazards

Portions of the project site currently are at elevations lower than the County’s Capital Floodplain and the

FEMA 100-year floodplain and, therefore, are identified in Flood Insurance Rate Maps (FIRM) No.

06037C0840F and 06037C0845F (September 2008) for the unincorporated areas of Los Angeles County.

Under FIA criteria, the 100-year flood elevation is the “base flood” and any land that is outside of this

100-year, or above the base flood, elevation is considered reasonably safe and free from flood hazard. In

this regard, the project applicant requested that FEMA comment on the effects that the proposed project

would have on the FIRM and FIS report for Los Angeles County in accordance with the National Flood

Insurance Program (NFIP) regulations. Based on the data submitted to FEMA by the project applicant's

consultant (PACE), FEMA has granted the applicant's CLOMR; and, in doing so, has determined that the

proposed project meets the floodplain management criteria of the NFIP and that a revision to the FIRM

would be warranted. (Please see this EIR, Appendix 4.2, for the FEMA letters, dated November 13, 2009,

granting the applicant's CLOMR.)

The Capital Flood is a discharge used by LACDPW for design purposes in Los Angeles County, as

described above. All bank protection and flood control facilities along the River Corridor for the project

would be designed to County Capital Flood criteria.

Table 4.2-4, Existing Floodplain/Stream Area Within the Project Tributary Watershed, shows the areas

of each existing floodplain and stream for seven storm events. Figures 4.2-3 through Figures 4.2-9,

provide a graphic representation of floodplain area and floodplain velocities under the existing

conditions.
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Table 4.2-4

Existing Floodplain/Stream Area Within the Project Tributary Watershed

Flood Event Area of Floodplain (acres)

2-Year 33.3

5-Year 72.3

10-Year 75.4

20-Year 96.1

50-Year 105.7

100-Year 122.8

Capital Flood 155.1

Source: PACE Flood Technical Report, (see Appendix 4.2).

c. River Channel and Floodplain

The River Corridor is mostly barren due to unauthorized off-road vehicle use, utility operation and

maintenance, scouring, and lack of surface flows to support vegetation. However, vegetation types on the

adjacent terraces vary based on elevation relative to the active channel and the frequency of flooding. The

following series of vegetation types occur along a vertical gradient from the channel bottom to the highest

terrace on the floodplain: emergent herbaceous, woody shrubs, and trees.

The difference in elevation between the active channel bottom and the 100-year floodplain along the

margins of the River varies greatly at the project site.

The substrate of the River Corridor (i.e., top layer of the river bottom) is primarily sand, which is actively

eroded and deposited in flood events. Previous studies (Simons and Li) have demonstrated that sediment

deposition and scouring along the upper Santa Clara River are generally in equilibrium, and that there

are no major trends of channel degradation or aggradation. However, some localized areas may

experience either greater scouring or deposition. Updated studies (PACE 2009) provide more detailed

analysis of long-term, general (capital) and local aggradation and degradation trends in the River for the

existing and proposed project conditions. The results of this analysis are similar to previous reports in

that the River is in a relative state of equilibrium and the proposed project impacts are not significant

because they do not substantially modify existing conditions.
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6. PROPOSED IMPROVEMENTS

The project applicant proposes to develop the approximately 185-acre Vista Canyon project site with up

to 1,350 dwelling units and up to 950,000 square feet of commercial and medical office, retail, theater,

restaurant, and hotel uses. The project also includes the development of a Metrolink Station, Bus Transfer

Station, Vista Canyon Water Reclamation Plant, and various parks and recreation amenities. The

proposed project with and without the residential overlay would have the same grading footprint,

impervious surfaces, and drainage improvements. Therefore, hydrological impacts would be the same

under both development scenarios and no separate analysis is needed.

The proposed project’s flood protection facilities include construction of approximately 7,500 linear feet

of buried soil cement bank protection, outlet structures, and construction of the Vista Canyon Road

Bridge. These flood protection facilities are necessary to protect the project’s residential, commercial

infrastructure and recreational uses from potential erosion and flooding.

At project buildout, off-site storm flows would continue to flow into the project’s storm drain system and

on-site runoff would continue to flow through the site to the River. The runoff, however, would be

channeled through a water quality/stormwater conveyance system. Specifically, runoff from the

developed portions of the project site would be conveyed through a combination of grading, storm

drainpipes, vegetated swales, catch basins, retention/detention basins, water quality bioretention

facilities, outlet structures, and debris basins.

Development on the project site would be elevated, in accordance with FEMA requirements, above the

100-year floodplain; therefore, the proposed development would not be subject to flood hazard from the

River during the FEMA 100-year or LACDPW Capital Flood storm events. Nonetheless, portions of the

project site are located within the existing FEMA 100-year floodplain; therefore, adjustments to the FEMA

published FIRMs is required. These adjustments are administered by FEMA, and revisions to the

mapping are made by applicants applying for a CLOMR/LOMR. In this regard, the project applicant

requested that FEMA comment on the effects that the proposed project would have on the FIRM and FIS

report for Los Angeles County in accordance with the NFIP regulations. Based on the data submitted to

FEMA by the project applicant's consultant (PACE), FEMA has granted the applicant's Conditional Letter

of Map Revision (CLOMR); and, in doing so, has determined that the proposed project meets the

floodplain management criteria of the NFIP and that a revision to the FIRM would be warranted. (Please

see this EIR, Appendix 4.2, for the FEMA letter, dated November 13, 2009, granting the applicant's

CLOMR.)

LOMRs are documents issued by FEMA that remove property and/or structures from special flood

hazard areas based upon the completion of improvements required in the CLOMR. The issuance of a

LOMR would eliminate the property and/or structures from the applicable FEMA 100-year map.
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Figure 4.4F in the PACE report (see EIR, Appendix 4.2) illustrates the proposed final FEMA 100-year

floodplain zone, consistent with the proposed developed topography and bank protection.

a. Proposed Drainage Facilities Along the Santa Clara River Corridor

(1) Proposed Bank Protection-North

The proposed soil cement bank protection on the north side of the Santa Clara River Corridor would be

located just south of SR-14. The proposed bank protection alignment begins at the westerly edge of

Planning Area 4 (Mitchell Hill). Mitchell Hill is an exposed bedrock formation that rises approximately

40-feet above the elevation of the River and, based upon its geologic formation, does not require

riverbank erosion protection. The proposed bank protection extends approximately 3,000 linear feet from

Mitchell Hill downstream and terminates near the project’s northwest boundary. The bank protection is

designed to protect the River Trail and Trailhead, Mitchell Hill Road, and SR-14 against potential erosion

and flooding and would replace existing flood control improvements located west of the Lost Canyon

Road undercrossing at SR-14. The bank protection is also necessary to protect the Vista Canyon Road

Bridge north abutment from erosion and flooding. The project’s proposed bank stabilization would also

result in the removal of debris fencing, which is located on both the north and south side of portions of

the active channel within the site.

The proposed bank protection would consist of an 8-foot-wide soil cement section with a varied height

(top and toe as required by the City/County) and a 1.5:1 slope. Once installed, the soil cement would be

backfilled with native soils on a 3:1 or flatter slope. The excavation required to construct the bank

protection would be backfilled and returned to existing grade, except as overlaid by the 3:1 or flatter fill

slope. The final slope would be re-vegetated with native vegetation and temporarily irrigated until the

vegetation is established. Figure 4.2-10 depicts a typical bank stabilization section.

(2) Proposed Bank Protection-South

The proposed soil cement bank protection on the south side of the Santa Clara River Corridor would be

located between the easterly project boundary near existing La Veda Avenue and the westerly project

boundary near the existing Colony Townhomes. The proposed bank protection is approximately

4,500 linear feet, with the horizontal alignment extending from approximately 1,400 feet downstream of

Sand Canyon Bridge to 1,100 feet upstream of the SR-14 bridge. The bank protection is designed to

protect the proposed project uses, River Trail and the southerly abutment of the Vista Canyon Road

Bridge from potential erosion and flooding.



Typical Bank Stabilization Section

FIGURE 4.2-10
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The proposed bank protection would consist of an 8-foot-wide soil cement section with varied height (top

and toe as required by the City/County) and a 1.5:1 slope. Once installed, the soil cement would be

backfilled with native soils on a 3:1 or flatter slope. The excavation required to construct the bank

protection would be backfilled and returned to existing grade, except as overlaid by the 3:1 or flatter fill

slope. The final slope would be revegetated with native vegetation and temporarily irrigated until the

vegetation is established, as illustrated in Figure 4.2-10.

(3) Proposed Storm Drain Outlets/Energy Dissipaters

Alliance has prepared an on-site drainage concept (see Appendix 4.2), which addresses drainage for the

developable portions of the project site, including storm drains, water quality project design features, and

storm drain outlets to the Santa Clara River Corridor. Runoff from the seven drainage areas of the project

reach would be channeled through proposed stormwater conveyance systems and water quality project

design features, and discharged to the River. Four storm drains are proposed to outlet through the north

bank stabilization and south bank stabilization—two at each—via a reinforced concrete pipe (RCP). To

reduce storm flow velocities and prevent erosion at stormwater discharge points, energy dissipaters

consisting of either rip-rap or other larger reinforced concrete impact-type energy dissipaters would be

constructed at storm drain outlets. The energy dissipaters would slow the rate of flow of runoff into the

River Corridor to prevent erosion. Locations of proposed facilities are illustrated in Figure 4.2-11.

(4) Vista Canyon Road Bridge

The project proposes to construct the Vista Canyon Road Bridge over the Santa Clara River Corridor. The

bridge is located in the center of the project site, linking the southerly and northerly portions of the

development areas. The bridge length is estimated to be approximately 650 linear feet with abutments on

each bank of the River Corridor and six support piers within the River Corridor.

b. Proposed On-Site Drainage Facilities

At project buildout, runoff from seven drainage areas would drain from the project site into the Santa

Clara River Corridor. Runoff from the developed portions of the project site would be channeled through

a proposed stormwater conveyance system and water quality treatment BMPs, and then discharge into

the River Corridor. As required by the LACDPW, all on-site drainage systems carrying runoff from

developed areas would be designed for the 25-year design storm (Urban Flood), while storm drains

under Lost Canyon Road would be designed for the 50-year storm. The bank stabilization, stormwater

drainage outlet structures, and the Vista Canyon Road Bridge abutments and piers all represent

construction along and within the River Corridor.
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Figure 4.2-12 depicts the post-development drainage patterns of the project site. The proposed on-site

drainage facilities, which are designed to provide flood protection and erosion control, would occur in

and adjacent to the Santa Clara River Corridor.

(1) Storm Drains

Storm drains (pipes and reinforced concrete boxes) designed for either the 25-year or 50-year capital

storm would consist of both privately and publicly maintained systems (e.g., Homeowners Associations,

Assessment Districts or the City of Santa Clarita).

(2) Open Channels

Small open channels would consist of vegetated swales and be designed for either the 25-year or 50-year

capital storm, depending on the source of the runoff. The channels sized for the 50-year capital storm

would have greater capacity than those sized for a 25-year storm.

(3) Low Flow Pipes and Outlets

To reduce pollution impacts from the low flow runoff, a series of pipes and outlets would be provided to

intercept first flush runoff from developed portions of the project site. Pollutants expected to be

generated on site, their potential water quality impacts and water quality control are addressed in

Section 4.8.1, Water Quality, of this EIR.

(4) Catch Basins

Catch basins would be provided to intercept flows beyond the 10- and 25-year storms, and located at

strategic locations to minimize flooding of street intersections and sump locations.

(5) Debris Basins

To reduce debris discharged through and from the project site, debris basins are proposed to intercept

flows from undeveloped upland areas prior to discharge into the on-site storm system.

(6) Erosion Control

Project-related erosion control that would occur in and adjacent to the River Corridor includes buried

bank stabilization and various stormwater drainage outlet structures. Bank stabilization would be

comprised of buried soil cement; as previously discussed.
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(7) Energy Dissipaters

Runoff from the drainage tributary areas would pass through the site, via storm drains, detention and

water quality basins, before it would discharge at four locations (specifically, two storm discharge

locations on the north side of the River Corridor and two storm discharge locations on the south side of

the River Corridor). To reduce storm velocities and prevent erosion at stormwater discharge points,

energy dissipaters consisting of either rip-rap or other large reinforced concrete standard impact type

energy dissipaters would be constructed at storm-drain outlets. The energy dissipaters would slow the

rate of flow of the runoff to prevent erosion. Dissipaters would be designed based upon storm drain

outlet hydraulic conditions, such as discharge, velocity and pipe size, and location within the River

Corridor. Vehicular access, consisting of decomposed granite or similar surface, would be provided to

each of these outlets to allow for ongoing maintenance.

7. SIGNIFICANCE THRESHOLD CRITERIA

The following thresholds of significance for potential flooding and sedimentation/erosion/debris

production impacts were taken from Appendix G of the State CEQA Guidelines. According to the State

CEQA Guidelines, a project would have a significant effect on the environment if it would:

a. Violate any water quality standards or waste discharge requirements (water quality impacts are

addressed in Section 4.8.1, Water Quality, of this EIR and will not be addressed further in this

section).

b. Substantially deplete groundwater supplies or interfere substantially with groundwater recharge

such that there would be a net deficit in aquifer volume or a lowering of the local groundwater table

level (e.g., the production rate of pre-existing nearby wells would drop to a level which would not

support existing land uses or planned uses for which permits have been granted) (groundwater

impacts are addressed in Section 4.8, Water Services, of this EIR and will not be addressed further in

this section).

c. Substantially alter the existing drainage pattern of the site or area, including through the alteration of

the course of a stream or river, in a manner, which would result in substantial erosion or siltation on

or off site.

d. Substantially alter the existing drainage pattern of the site or area, including through the alteration of

the course of a stream or river, or substantially increase the rate or amount of surface runoff in a

manner, which would result in flooding on or off site.

e. Create or contribute runoff water that would exceed the capacity of existing or planned storm water

drainage systems or provide substantial additional sources of polluted runoff.

f. Otherwise substantially degrade water quality (water quality impacts are addressed in Section 4.8.1,

Water Quality, of this EIR and will not be addressed further in this section).
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g. Place housing within a 100-year flood hazard area as mapped on a federal Flood Hazard Boundary or

Flood Insurance Rate Map or other flood hazard delineation.

h. Place housing within a 100-year flood area structures which would impede or redirect flows.

i. Expose people or structures to a significant risk of loss, injury or death involving flooding, including

flooding as a result of the failure of a levee or dam (dam failure hazards are addressed in Section

4.15, Human-Made Hazards, of this EIR).

j. Be inundated by seiche, tsunami, or mudflow.5

Wherever pertinent, these thresholds are applied to project construction impacts. Wherever a significance

threshold criterion is exceeded or there is the potential for a criterion to be exceeded, mitigation is

identified that, if feasible, would reduce the potential impact to a less than significant level.

8. PROJECT IMPACTS

a. Construction-Related Impacts

The primary concern during construction of the proposed Vista Canyon project is potential erosion and

sedimentation during site clearing and grading, including the import of up to 500,000 cubic yards of fill

on the site, and excavation along and within the River Corridor to install the bank stabilization and

construct the Vista Canyon Road Bridge. Erosion and sedimentation caused by construction activities are

dependent upon on climatic and site conditions, as well as the degree of soil disturbance during

construction. Site clearing and grading operations, in particular, would have the greatest potential for

discharging sediment downstream during storm events.

Portions of the project site are within the existing FEMA 100-year floodplain. Therefore, the proposed

project triggers FEMA review in the form of the CLOMR/LOMR floodplain map revision process;

however, for this project, FEMA already has issued the CLOMR approval (see Appendix 4.2 [letter from

FEMA, dated November 13, 2009].) Construction of the soil cement bank protection represents a

short-term construction-related disturbance, as areas on the River Corridor side of the soil cement will be

filled and re-vegetated.

5 The Vista Canyon site and its tributary area are too far inland from the Pacific Ocean to be affected by

inundation by either a seiche or tsunami. Furthermore, no large, continuously filled body of water exists within

or in proximity to the project site or the tributary area that would be subject to a seiche; therefore, these issues

will not be addressed further in this section. Potential mudflow impacts are addressed in Section 4.1,

Geotechnical Hazards, of this EIR).
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Increases in sedimentation and debris production on the site, and erosion and sedimentation during

construction, although temporary, could result in a potentially significant impact. Mitigation is

recommended to reduce impacts to a less than significant level.

b. Post-Development (Operational) Impacts

(1) Alteration of Existing Drainage Patterns

(a) Santa Clara River

Implementation of the Drainage Concept would allow runoff from the proposed project’s tributary area to

collect in a storm drain system. Runoff would then gravity flow toward the River in a drainage pattern

similar to existing conditions, where water flows have naturally formed paths of least resistance and

concentrate at existing topographic depressions through the site. Therefore, while the project would

include development of the storm drain system and have predefined outlets to the River, existing

drainage patterns would not be significantly altered.

Portions of the River Corridor (from a hydrologic perspective) would be encroached upon with the

placement of the proposed buried soil cement, storm drain outlets/energy dissipaters, and the Vista

Canyon Road Bridge. The project’s impacts are expected to include habitat removal and disturbance,

localized erosion, and localized increased sedimentation. As shown in Table 4.2-5, the improvements

would not impact overall discharge in the Santa Clara River because no discharge is diverted from or to

the River. Therefore, no impacts would occur with respect to discharge changes.

Table 4.2-5

Facility-Related Changes in Discharge at Downstream Limit of Study

Discharge for Different Return Periods (cfs)

Scenario 2-year 5-year 10-year 25-year 50-year 100-year

Capital

Flood

Existing Conditions 760 3,633 4,200 7,600 12,200 21,690 46,430

Proposed Conditions 760 3,633 4,200 7,600 12,200 21,690 46,430

Net Change 0 0 0 0 0 0 0

Source: PACE EIR Flood Technical Report (see Appendix 4.2).
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(1) Changes to Floodplain Acreage and Velocity

The proposed buried bank protection reduces the existing floodplain limits on the project site. The 2-

through 100-year events have a floodplain area loss ranging from 1.0 percent to 16.6 percent. The Capital

Flood event would have a floodplain loss of 28.9 percent. Figures 4.2-13 to 4.2-19, show the floodplain

velocity distribution profiles for the proposed conditions under these event scenarios. The loss of

floodplain acreage under each storm event is not considered significant from a hydrological perspective,

as the proposed project’s flood protection improvements would accommodate the post-project condition.

Table 4.2-6 provides a summary of floodplain acreage where drainage facility-related increases or

decreases in velocities in excess of 4 fps would occur. The 5-year event results in the highest increase in

acres of floodplain with velocities greater than 4 fps, resulting in a 1.3-acre increase. The floodplain area

with velocities greater than 4 fps is important because minimal loss of vegetation would occur where

velocity remains less than 4 fps.

Table 4.2-6

Floodplain Area (acres) with Velocities Greater than 4 fps

Condition 2-year 5-year 10-year 25-year 50-year 100-year

Capital

Flood

Existing Conditions 4.8 39.9 44.6 63.4 78.5 98.9 127.2

Proposed Conditions 5.4 41.2 45.0 63.3 74.5 87.1 97.6

Delta 0.6 1.3 0.4 -0.1 -4.0 -11.8 -29.6

Source: PACE Flood Technical Report (see Appendix 4.2).

Where increases in velocity in excess of 4 fps occur within the project reach of the River Corridor, there is

a potential for erosion. However, as shown above, all of the changes resulting from the project are minor,

localized, and not significant to the River Corridor as a whole. Furthermore, project increases in velocity

would be mitigated by installation of buried soil cement along the River Corridor. Based on the above, no

significant impacts to the River’s fluvial or vegetation area would occur as a result of the proposed project

flood protection improvements.
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(2) Changes to Water Surface Elevation

As shown in Table 4.2-7, during the Capital Flood storm event, drainage facilities would result in

11 locations where there is at least a 1-inch increase in water surface elevation (up to a maximum of

2.5 feet at the proposed bridge). No impacts to water surface elevation would occur upstream or

downstream of the project site.

The project site comprises the majority of the property contained within the study reach described in this

analysis. The project floor protection improvements (buried soil cement bank protection, storm drain

outlets/energy dissipaters, Vista Canyon Road Bridge) create various changes in water surface elevation

as detailed in Table 4.2-7; however, there are no increases in water surface elevation beyond the limits of

the project site resulting from project implementation and those that occur on site are minor and

localized.

More specifically, minor increases in water surface elevation during the Capital Flood event occur near

the upstream end of the project site. These increases vary from no change at River Station 15600 to 1.2 feet

at River Station 14600. A River Station is a cross section of the River Corridor at a specific location on the

project site. Upstream of the proposed Vista Canyon Road Bridge, the water surface elevation would

increase a maximum of 2.5 feet. Downstream of the proposed Bridge, the maximum increase would be 1.6

feet at River Stations 12600 and 12400. At the downstream project site boundary, there would be no

change in water surface elevation. Most of the project site changes to water surface elevation are minor –

1 foot or less. In a few areas, changes in water surface elevation exceed 1 foot; however, these changes are

infrequent and localized and would not result in significant impacts. Finally, the proposed flood

protection improvements would accommodate these minor increases in water surface elevation.

(3) Floodplain Impacts Associated with Aggradation or Degradation

Riverbed adjustment values are from the approved Vista Canyon River Fluvial Study, PACE (2009). In the

Fluvial Study, general adjustment, long-term adjustment, and other scour are summed to determine total

potential bed adjustment during the Capital Flood event. Only minor differences in general adjustment (-

2.0 to 1.2 ft.) are expected between the existing and proposed condition. Based upon the findings of this

Fluvial Study, flood protection improvements would only result in localized, minor changes in bed

adjustment and impacts are considered less than significant.
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Table 4.2-7

Existing and Proposed Project QCAP Water Surface Elevation Changes

HEC-RAS River Section

No.

Existing Condition Water

Surface Elevation (ft)1

Proposed Condition Water

Surface Elevation (ft)2

Change in Water

Surface Level

(Proposed – Existing)

(inches)

18000 1,542.0 1,542.0 0.0

17900 Existing Sand Canyon Road Bridge

17800 1,537.7 1,537.7 0.0

17600 1,537.1 1,537.1 0.0

17400 1,536.3 1,536.3 0.0

17200 1,533.5 1,533.5 0.0

17000 1,530.8 1,530.8 0.0

16800 1,527.8 1,527.8 0.0

16600 1,526.1 1,526.1 0.0

16400 1,525.0 1,525.0 0.0

16200 1,524.2 1,524.2 0.0

16000 1,523.4 1,523.4 0.0

15800 1,522.8 1,522.8 0.0

15600 1,521.3 1,521.3 0.0

15400 1,517.8 1,517.8 0.0

15200 1,514.7 1,515.0 0.4

15000 1,512.7 1,513.5 0.8

14800 1,510.6 1,511.2 0.6

14600 1,507.9 1,509.1 1.2

14400 1,505.4 1,506.4 0.9

14200 1,503.1 1,504.0 0.9

14000 1,501.2 1,502.1 0.9

13800 1,499.1 1,500.2 1.1

13600 1,497.4 1,498.7 1.3

13400 1,495.5 1,497.2 1.7

13200 1,493.5 1,495.9 2.5

13050 1,490.8 1,493.2 2.4

12920 1,490.0 1,491.5 1.5

12600 1,487.1 1,488.7 1.6

12400 1,485.1 1,486.8 1.6

12200 1,483.6 1,484.6 1.0

12000 1,481.7 1,482.6 1.0

11800 1,480.1 1,480.3 0.2
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HEC-RAS River Section

No.

Existing Condition Water

Surface Elevation (ft)1

Proposed Condition Water

Surface Elevation (ft)2

Change in Water

Surface Level

(Proposed – Existing)

(inches)

11600 1,478.5 1,478.4 0.0

11400 1,476.8 1,476.8 0.0

11200 1,474.6 1,474.6 0.0

11000 1,472.8 1,472.9 0.0

10800 1,471.0 1,471.0 0.0

10600 1,469.5 1,469.5 0.0

10400 1,467.6 1,467.6 0.0

10200 1,465.7 1,465.7 0.0

10100 Existing SR-14 Freeway Bridge

10000 1,464.5 1,464.5 0.0

Source: PACE Flood Technical Report (see Appendix 4.2).
1 Existing condition water surface elevations and velocities are based on “n” value of 0.060 for entire width of the River.
2 Proposed condition water surface elevations and velocities are based on “n” value of 0.060 for entire width of the River.

The Fluvial Study findings support the velocity distribution data concerning the minor changes to erosion

expected by construction of the project’s drainage facilities. Further, the expected bed adjustment changes

are not considered significant and various project-related changes would be localized within the project

site. With respect to implementation of the proposed facilities, the fluvial mechanics of the River Corridor

would remain essentially the same after construction. The River Corridor is expected to continue to

behave fluvially as it did prior to construction of these proposed project facilities.

(b) On-Site Drainage

Implementation of the project (with the associated storm drain and water quality system) would affect

the previously described minor on-site drainage areas. Existing surface water flows from the project site

form paths of least resistance along existing topographic depressions that serve as concentrated discharge

locations. Therefore, while the proposed project would include development of a storm drain and water

quality system and would have predefined outlets, this condition would not significantly alter existing

drainage patterns. The project also proposes the use of energy dissipaters at the storm drain outlets. As

indicated above, installation of these facilities would dissipate the energy that could cause localized

erosion at the project outlets.

Table 4.2-8 compares the existing and proposed development condition hydrology and concludes that a

net decrease of 85.6 cfs is expected to occur in the proposed project condition. The apparent cause of the

reduction of the peak discharge is a function of the reduction of the time of concentration for the
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proposed project. In other words, the increase in imperviousness reduces the time of concentration for

various subbasins. As a result, the hydrograph of water discharged from the project site is flatter and

broader, reducing the peak. This small change (<1 percent) shows that the existing and proposed project

conditions are substantially consistent. Importantly, the existing condition is the 50-year burned and

bulked discharge, also defined as the Capital Flood discharge. The proposed project condition, in

contrast, is burned and unbulked discharge. While the volume of water is the same for both the existing

and proposed project conditions, the existing condition discharge is laden with sediment while the

proposed project condition discharge removes the sediment.

Table 4.2-8

Existing vs. Proposed Condition

On-Site Hydrology Comparison - Capital Event

Existing Condition Proposed Condition Change in Condition

637.6 cfs 552.0 cfs - 85.6 cfs

Source: PACE Flood Technical Report (see Appendix 4.2).

(c) Proposed Hydrologic Floodplain Modifications

(1) Preserving the River as a Natural Resource

The proposed drainage facilities would utilize innovative techniques to meet the requirements of flood

control while maintaining the natural resources within the Santa Clara River Corridor. Traditional flood

control techniques in use in Los Angeles County rely on reinforced concrete or grouted rock rip-rap to

minimize erosion while maximizing the volume of flood flows carried by the drainage. While

exceedingly efficient as a flood control technique, this approach retains none of the natural resource

value. The Vista Canyon Drainage Plan utilizes several criteria that are to be implemented, including:

 Flood corridor must allow for the passage of Los Angeles County Capital Flood discharge without

the permanent removal (maintenance) of natural River vegetation (except at bridge crossings);

 The banks of the River will generally be established outside of the “waters of the United States” as

defined by federal laws and regulations and as determined by the delineation completed by the

USACE in August 1993;

 Where the USACE delineation width is insufficient to contain the Capital Flood flow, the flood

corridor will be widened by an amount sufficient to carry the Capital Flood flow without the

necessity of permanently removing vegetation or significantly increasing velocity; and
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 Soil cement and other bank protection would occur only where necessary to protect against erosion

adjacent to the proposed development. Where bluffs are determined to be stable and there is no

adjacent proposed development, no bank protection will be constructed.

The proposed project facilities are consistent with these criteria. The design and location of the flood

protection facilities are sufficient to carry the Capital Flood discharge and adhere to FEMA requirements.

Bank protection would minimize encroachment into the active channel. Finally, the proposed facilities are

only in areas where flood protection is necessary.

Buried soil cement, now employed on numerous projects within the Santa Clarita Valley, is a modern

flood control technique used to protect against erosion while maintaining natural vegetation and soft

banks. This approach uses soil cement, primarily consisting of on-site materials, generally installed in

locations set back from the riparian corridor, which is then buried and re-vegetated with native plant

species. This type of flood protection allows for the creation of a large river Corridor with terraced

upland areas outside of the active channel, which maintains the natural habitat presently found within

the River Corridor.

(2) County Floodway Map/Capital Discharge Requirements

Los Angeles County has mapped its floodplain and floodway for the Santa Clara River under its QCAP

requirements. All development within unincorporated Los Angeles County is required to comply with

the County’s QCAP requirements. The proposed project flood protection improvements and on-site

drainage facilities comply with the Capital discharge requirements since design modeling is based on the

Capital discharge.

(3) FEMA 100-Year Floodplain

The FEMA 100-year floodplain line corresponds to an elevation where flooding could potentially occur in

a 100-year storm. Portions of the project site are presently below the FEMA 100-year floodplain elevation.

Therefore, development of the project site requires FEMA review and approval in the form of the

CLOMR/LOMR floodplain map revision process; however, FEMA already has approved the CLOMR for

the proposed project (see Appendix 4.2 [letter from FEMA, dated November 13, 2009]) approving new

FEMA 100-yr floodplain boundaries (generally corresponding to the top of the proposed bank

stabilization on both sides of the River Corridor) upon completion of project improvements. To meet the

FEMA requirements, the project proposes to raise portions of the project site to an elevation above the

existing FEMA maximum flooding elevation and construct buried soil cement bank protection along the

River Corridor to protect the site from erosion. Finally, the project would also comply with Los Angeles

County’s Qcap requirements.
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Project impacts were evaluated using floodplain engineering and analyzed on the basis of depth and

velocity, as described below. The buried soil cement bank protection and bridge piers and abutments

would provide adequate protection to the developed areas from flood hazards. Additionally, the

locations and dimensions of the buried soil cement bank protection and the Vista Canyon Road Bridge

are such that they would not impede or redirect flood flows within the River. Therefore, a modification to

the FEMA flood hazard boundary is appropriate to correspond to the location of the project flood

protection improvements. Finally, in most areas, the buried soil cement bank protection would be placed

well outside the existing active channel.

Based upon the above conclusions and the FEMA issued CLOMR, the flooding impacts would be less

than significant.

(2) Structures and Housing within a 100-Year Flood Hazard Area

Table 4.2-9 details the area change between each flood events' proposed and the existing condition. The

existing River Corridor would be modified by the proposed Project, resulting in localized changes in

velocity and water surface elevation. Flooding up to and including the 100-year and QCAP events would

be contained within the buried soil cement bank protection on the north and south side of the Santa Clara

River Corridor.

Portions of the project site, which consists of residential and commercial development, internal roads and

recreational uses, are presently at elevations below the FEMA 100-year floodplain elevation. In

accordance with FEMA requirements, the project site would be raised and elevated so that the developed

elevation would be above the FEMA 100-year elevation. To prevent erosion, buried soil cement bank

protection would be constructed on the north and south margins along the River Corridor. Buried bank

protection is designed to act as a non-erodible boundary to contain floodwaters during a Capital Flood

discharge.

Because portions of the project site are below the FEMA 100-year floodplain elevation, adjustments to the

FEMA published maps, (FIRMs), are required. These adjustments are administered by FEMA, and

revisions to the mapping are made by applicants applying for a Conditional Letter of Map

Revision/Letter of Map Revisions (CLOMR/LOMR). LOMRs are documents issued by FEMA that remove

property and/or structures from special flood hazard areas. The issuance of a LOMR would eliminate the

property and/or structures from the applicable FEMA 100-year map. Any property and/or structures that

are elevated above the FEMA 100-year floodplain zone are considered reasonably safe and free from

flood hazard. As stated above, FEMA already has approved the CLOMR for the proposed project (see

Appendix 4.2 [letter from FEMA dated, November 13, 2009]).
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Table 4.2-9

Pre-Improvement and Post-Improvement Floodplain/River Area

Storm Event

Pre-Improvement

Condition Acreage

Post-Improvement

Condition Acreage

Change

(acres)

Change

(percent)

2-year 33.3 32.8 -0.5 -1.5%

5-year 72.3 72.3 0.0 0.0%

10-year 75.4 74.6 -0.8 -1.1%

25-year 96.1 88.0 -8.1 -8.4%

50-year 105.7 94.1 -11.6 -11.0%

100-year 122.8 102.4 -20.4 -16.6%

QCAP 155.1 110.2 -44.9 -28.9%

Source: PACE Flood Technical Report (see Appendix 4.2).

(3) Changes in Runoff Volume That Would Exceed Existing or Planned Systems

The proposed project would increase the amount of runoff from the areas covered by roads, buildings,

paved parking areas, and other relatively impermeable or impervious features. Specifically, impervious

surfaces on the project site would increase the amount of clear flow runoff from the site. Burned and

bulked runoff and debris volumes, however, would be reduced because the developed portions of the

project site would be covered with impervious surfaces and non-erodible vegetation, and because debris

basins are proposed just upstream of the project site that would reduce the amount of debris and

sediment in the runoff.

The LACDPW defined criteria for design of flood control systems establish the more severe hydrologic

conditions (e.g., burned and bulked) as the basis of impact evaluation. The 50-year total runoff from the

project site essentially would be the same under existing and proposed project conditions because,

despite the increase in imperviousness, the sediment basins reduce the bulking. The post-development

runoff quantities shows that the discharge is predicted to total 542.0 cfs for the project site during a

50-year Capital storm, which is a 95.6 cfs reduction in 50-year flows when compared to pre-development

conditions. This reduction in the discharge is largely due to project water quality/debris basins that

would capture upstream bulk flows and allow debris to settle out from the runoff before it enters the

storm system through the developed portion of the site. Therefore, the project would not result in a

significant increase in on-site or downstream flooding impacts.
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(4) Exposure to Significant Risk of Loss, Injury, or Death

Although the project site is presently subject to some debris and mud flows, adequate building setbacks

from natural slopes and debris control facilities proposed in upstream areas of the project site would

protect the proposed development from debris and mudflow hazards.

As designed, the proposed buried soil cement bank protection and the Vista Canyon Road Bridge would

increase the water surface elevation of the River at several locations. However, all of the proposed

increases would be minor, localized and would be accommodated by the project’s flood protection

improvements. All increases in water levels would dissipate, returning to a pre-project condition, at both

the upstream and downstream project site boundaries. Therefore, the project improvements would not

expose people or structures to a significant risk of loss, injury or death involving flooding and impacts

would be less than significant.

(5) Substantial Alteration of Existing Drainage Pattern That Would Result in Substantial

Erosion or Siltation and Harmful Increases in Erosion

(a) Santa Clara River Corridor

The potential for erosion within the Santa Clara River Corridor by the proposed improvements can be

evaluated by reviewing changes to hydraulic shear stress or flow velocities, in conjunction with

potentially erodible materials. In Los Angeles County, velocities are the preferred indicator for potential

streambed erosion. Because the riverbed is composed of alluvial materials, the non-erodible velocities

(velocities below which no erosion would occur) range from 2.5 feet per second (fine gravels under clear

flow conditions) to 5.0 feet per second (alluvial silts transporting colloidal materials). Based upon on-site

soils conditions within the project site, a representative velocity of 4.0 feet per second was determined to

be the appropriate indicator for potential erosion.

The potential for increased erosion would occur if a substantial amount of floodplain area with low

velocities were to be increased, as a result of development, and be subjected to velocities higher than

4 feet per second. As shown in Figure 4.2-20, in all but one storm event, the areas subjected to velocities

greater than 4.0 fps remain essentially the same or are reduced. In the 5-year storm event there is a slight

increase of 1.3 acres, however this increase is not significant and only represents an increase of about

three percent.



0

10

20

30

FL
O

O
D

P
LA

IN
 (A

C
R

E
S

)

61 - 4141 - 2121 - 0101 - 88 - 66 - 44 - 22 - 0
VELOCITY (FEET PER SECOND)

2 Yr Ex 2 Yr Pr

5 Yr Ex 5 Yr Pr

10 Yr Ex 10 Yr Pr

25 Yr Ex 25 Yr Pr

50 Yr Ex 50 Yr Pr

100 Yr Ex 100 Yr Pr

QCap Ex QCap Pr

Floodplain Acreage by Velocity

FIGURE 4.2-20

112-024•09/10

SOURCE:  PACE - 2009



4.2 Flood

Impact Sciences, Inc. 4.2-59 Vista Canyon Draft EIR

0112.024 October 2010

(b) On-Site Drainage Discharge Points

The Los Angeles County MS4 Permit notes that increased volume, velocity, and discharge duration of

stormwater runoff from developed areas could potentially accelerate downstream erosion and impair

stream habitat. As a result, the Permit stipulates that “Permittees shall control post-peak stormwater

runoff in Natural Drainage Systems to prevent accelerated stream erosion and protect stream habitat.”

The following discussion supports the conclusion that there are no significant downstream impacts

potentially accelerating erosion or significantly impacting stream habitat:

1. In natural riverine systems such as Santa Clara River, more frequent discharges (on the order of the 5-

to 10-year flows) dictate stream geomorphology. Extended and frequent discharges at these critical

flow rates would potentially impact stream health. The project proposes to install water quality

design features, which would capture runoff from small, frequent storms and release flows to the

River at non-erosive rates. That is, water from the basins would be released at a rate substantially less

than existing discharges associated with two-year storms; and, therefore, erosive impacts to the River

would be reduced to a less than significant level.

2. To reduce storm flow velocities during smaller, more frequent flows (i.e., 2-year storm events) and to

prevent erosion at stormwater discharge points into the Santa Clara River, the project would

incorporate energy dissipaters consisting of either rip-rap or larger standard impact type energy

dissipaters at affected storm system outlets in the River. These energy dissipaters would slow the rate

of flow of runoff into the River in order to prevent erosion of the stream channel.

3. Energy dissipaters and water quality facilities used to reduce erosion risk in smaller events also

would reduce erosion risk in larger storm events. It should be noted, however, that erosive forces in

the River associated with less frequent, large storm events (100-year discharge) have erosive impacts

that far exceed the erosive impacts of the Project.

(6) Santa Clara River Corridor Fluvial Analysis Summary

The fluvial analysis provides an evaluation of the existing and proposed fluvial characteristics and

long-term stability of a reach of the Santa Clara River Corridor between Sand Canyon Road Bridge and

the SR-14 Bridge, which includes the Vista Canyon project site. This analysis is intended to determine if

the proposed flood protection (buried soil cement bank protection, storm drain outlets/energy

dissipaters, and the Vista Canyon Road Bridge) along and within the River Corridor would potentially

modify the fluvial mechanics of the River Corridor. In addition, the fluvial analysis would be utilized to

establish LACDPW-required bank protection top and toe elevation. The buried soil cement bank

protection is intended to provide long-term erosion protection from lateral migration of the bank and

flood protection for the adjacent development areas. This analysis examines whether there would be any

substantial changes from buildout of the project to: (1) the fluvial modifications of the riverbed from

single hypothetical storm events, and (2) changes in the floodplain fluvial operation over the long term.
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Three previous studies have been conducted by SLA within the study reach between Sand Canyon Road

and SR-14. Two additional studies of interest are available for the study area. The first was conducted by

R. T. Frankian & Associates (RTF), which assessed the stability of the north bank of Santa Clara River

adjacent to the project site. The final study performed internally by LACDPW examined several sediment

grain size analyses to determine the gradation of Santa Clara River adjacent to the Sand Canyon tributary.

Modifications to the riverbed are measured as bed adjustment in feet. Positive adjustment indicates

aggradation and negative adjustment indicates degradation. Several types of adjustment are considered

in this analysis including general adjustment, long-term adjustment, and other scour. General adjustment

is bed change that occurs in an individual discharge event and is calculated as the difference between

sediment inflow and outflow of a given River reach. Long-term adjustment consists of fluvial processes

that occur over decades. Other scour is made up of local scour, bend scour, low-flow incisement, and bed

form formation.

General adjustment was estimated in this study using the USACE Standardized Assessment

Methodology (SAM) steady-state zero-dimensional numerical model. SAM is utilized to provide a first

approximation of sediment transport potential for subreaches within Santa Clara River. The SAM

numerical model is built upon hydraulic and fluvial representations of the study bed. The hydraulic

component includes representations of bed characteristics and discharge. The fluvial component includes

representation of bed gradation and sediment transport functions. SAM’s hydraulic component utilized

average cross-section data imported from HEC-2 numerical models of the river down-converted from

HEC-RAS numerical models. Both the existing and proposed conditions HEC-RAS models were

prepared by PACE. River subreaches that make up the SAM model are determined by examining the

hydraulic parameters of the individual HEC-RAS cross-sections and identifying correlations between

those hydraulic parameters and the longitudinal position in the channel.

SAM was run for the river reach and bed stability was estimated based on the change in potential

transport between adjacent channel subreaches for the QCAP discharge using the LACDPW sediment data.

No pattern of aggradation or degradation is apparent in the model results. Table 4.2-10 and Figure 4.2-21

compare the change in general adjustment between the existing and proposed condition based on the

SAM method. The change in general adjustment ranges from -2.0 to +1.2 feet. Finally, a general trend in

general adjustment for the study reach as indicated by SAM modeling is not apparent for either the

existing condition or proposed condition. In summary, there is no apparent change in trend between the

pre- and post-project condition and, consequently, no significant impacts.



Existing Condition

Proposed Condition

Capital Flood Event Sam Results, Existing and Proposed Condition Comparison
FIGURE 4.2-21

112-024•09/10

SOURCE: Pace – January 2009

APPROXIMATE SCALE IN FEET

600 300 0 600

n



4.2 Flood

Impact Sciences, Inc. 4.2-62 Vista Canyon Draft EIR

0112.024 October 2010

Table 4.2-10

Existing Condition vs. Proposed Condition Bed Stability

Subreach Station

Existing

Conditions

Grade Change

(ft)

Proposed

Conditions

Grade Change

(ft)

Change

(ft) Result

6 18000 -0.5 -0.5 0.0 No Change

5 16800 -2.0 -2.0 0.0 No Change

4 15600 0.1 -1.5 -1.6 Increase Degradation

3 14400 -1.3 -3.3 -2.0 Increase Degradation

2 13400 -1.2 0.0 1.2 Increase Aggradation

1 11600 1.5 0.5 -0.9 Increase Aggradation

Source: PACE Flood Technical Report (see Appendix 4.2).

9. MITIGATION MEASURES ALREADY INCORPORATED INTO THE

PROJECT

 During land development, the on-site storm drains (pipes and reinforced concrete boxes) and open

channels will be constructed for either the 25-year or 50-year capital storm pursuant to the approved

drainage concept.

 During land development, debris basins shall be constructed pursuant to City of Santa Clarita/Los

Angeles County Department of Public Works requirements to intercept flows from undeveloped

areas entering into the developed portions of the site as shown on the approved drainage concept.

 During land development, energy dissipaters consisting of either rip-rap or larger standard impact

type energy dissipaters shall be installed at outlet locations to reduce velocities of runoff into the

Santa Clarita River.

10. MITIGATION MEASURES PROPOSED BY THIS EIR

(1) Construction Mitigation Measures

4.2-1 During all construction phases, temporary erosion control shall be implemented to retain

soil and sediment on the project site, and the bank stabilization areas, as follows:

 Re-vegetate exposed areas as quickly as possible;

 Minimize disturbed areas;

 Divert runoff from downstream drainages with earth dikes, temporary drains, slope

drains, etc.;
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 Reduce velocity through outlet protection, check dams, and slope

roughening/terracing;

 Implement dust control measures, such as sand fences, watering, etc.;

 Stabilize all disturbed areas with blankets, reinforced channel liners, soil cement,

fiber matrices, geotextiles, and/or other erosion resistant soil coverings or treatments;

 Stabilize construction entrances/exits with aggregate underdrain with filter cloth or

other comparable method;

 Place sediment control BMPs at appropriate locations along the site perimeter and at

all operational internal inlets to the storm drain system at all times during the rainy

season (sediment control BMPs may include filtration devices and barriers, such as

fiber rolls, silt fence, straw bale barriers, and gravel inlet filters, and/or with settling

devices, such as sediment traps or basins); and/or

 Eliminate or reduce non-stormwater discharges (e.g., pipe flushing, fire hydrant

flushing, and over-watering during dust control, vehicle and equipment wash down)

from the construction site through the use of appropriate sediment control BMPs.

4.2-2 All necessary permits, agreements, letters of exemption from the USACE and/or the

CDFG for project-related development within their respective jurisdictions must be

obtained prior to the issuance of a grading permit, which permits grading within their

respective jurisdictions.

4.2-3 By October 1st of each year, a separate erosion control plan for construction activities shall

be submitted to the local municipality describing the erosion control measures that will

be implemented during the rainy season (October 1 through April 15).

(2) Operational Mitigation Measures

4.2-4 A final developed condition hydrology analysis (LACDPW Drainage Concept Report

(DCR) and Final Design Report (FDR)) shall be prepared in conjunction with final project

design when precise engineering occurs. This final analysis will be completed to confirm

that the final project design is consistent with the approved drainage concept and this

analysis. Those final calculations shall establish design features for the project that satisfy

the criterion that post-development peak stormwater runoff discharge rates, velocities,

and duration in natural drainage systems mimic pre-development conditions. All

elements of the storm drain system shall conform to the policies and standards of the

LACDPW, Flood Control Division, as applicable.

4.2-5 Final project hydrology and debris production calculations shall be prepared by a project

engineer to verify the requirements for debris basins and/or desilting inlets consistent

with the approved drainage concept and this analysis.
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11. CUMULATIVE IMPACTS

All development within the portion of the watershed of the Santa Clara River located in Los Angeles

County, including that within the City of Santa Clarita, is required to comply with the LACFWD QCAP

requirements to ensure that upstream or downstream flooding does not occur. Compliance with these

requirements ensures consistency with the County’s QCAP model, which was developed assuming

buildout of the Santa Clara River watershed. Pursuant to LACDPW requirements, all drainage systems in

developments that carry runoff from developed areas must be designed for the 25-Year Urban Flood

storm, while storm drains under major and secondary highways, open channels (main channels), debris

carrying systems, and sumps must be designed for the 50-year Capital Flood storm. LACDPW also

prohibits increases in off-site post-development storm flows and increases in storm flow velocities.

Development in the Los Angeles County portion of the watershed also must comply with LACDPW

design criteria. As a result of this regulatory compliance program, overall storm runoff discharge

quantities from the watershed under post-development runoff conditions would be less than or equal to

existing conditions largely because the runoff would be free of the debris that is typical of undeveloped

watersheds and flow velocities would not increase significantly. Because on-site facilities already would

have been built for burned and bulked flows from undeveloped areas, they would have more than

adequate capacity to accommodate off-site flows as the off-site portions of the drainage areas develop.

As demonstrated by this project’s analysis, future development within the portions of the watershed

located in Los Angeles County would result in a decrease in burned and bulked runoff. Discharge

quantities into the Santa Clara River from these future projects under post-development conditions

would be less than under existing conditions because the runoff would be free of the debris that is typical

of undeveloped watersheds. As a policy, both the City of Santa Clarita and the LACDPW prohibit

increases or decreases in flow velocity from a project site to an off-site property; therefore, adherence to

existing City of Santa Clarita/LACDPW requirements would result in no cumulative increases in velocity

or erosion/sedimentation impacts.

Other projects within the City of Santa Clarita and County of Los Angeles, would be subject not only to

the same general requirements as the proposed project, but also to such other requirements as the City of

Santa Clarita and LACDPW would specifically identify for other projects based on their unique

topographic and geologic characteristics. Compliance with the applicable regulations results in less

discharge from the project post-development as compared to pre-development levels; and thus, runoff

from the project causes no incremental increase in the cumulative impact of watershed-wide

development.
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12. CUMULATIVE MITIGATION MEASURES

As the proposed project would not result in potentially significant cumulative impacts to flood, no

additional mitigation measures are required.

13. SIGNIFICANT UNAVOIDABLE IMPACTS

Based on the above analysis, there would be no significant unavoidable impacts at either the project or

cumulative level with implementation of the proposed project.




