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EXECUTIVE SUMMARY

The U.S. Army Corps of Engineers (Corps), as lead agency under the National Environmental Policy
Act (NEPA), and the Ventura County Watershed Protection District (VCWPD), as lead agency under
the California Environmental Quality Act (CEQA), prepared this Environmental Impact Statement/
Environmental Impact Report (EIS/EIR) to analyze potential environmental impacts of the Matilija Dam
Ecosystem Restoration Project options at Matilija Dam in Ventura County, California. This document
analyzes the Matilija Dam Ecosystem Restoration Project, which aims to remove both Matilija Dam and
accumulated sediment. Removal of Matilija Dam would eliminate a barrier to fish passage on Matilija
Creek and facilitate the migration, spawning, and rearing of endangered southern steelhead.
Accumulated sediment would be removed or re-configured to improve the Matilija Creek flow regime
and ultimately restore Matilija Creek to a more natural pre-dam streambed configuration. This
EIS/EIR examines seven project alternatives, including sub-alternatives, for dam and sediment removal
plus the No Action Alternative. This document is written in compliance with NEPA, CEQA, and
applicable federal, State and local environmental regulations.

PROJECT LOCATION

Matilija Dam is a concrete arch dam located about 16 miles from the Pacific Ocean and just over half a
mile from the Matilija Creek confluence with the Ventura River in western Ventura County. Matilija
Creek and North Fork Matilija Creek join approximately 15.5 miles from the coast to create the
Ventura River, which has a drainage area of approximately 226 square miles (BOR, 2001). Matilija
Creek exits the Los Padres National Forest about seven miles north of Matilija Dam, and then flows
through a sliver of private land, surrounded on all sides by the Los Padres National Forest, until it
reaches the northern areas of the City of Ojai. South of the confluence of Matilija Creek and North
Fork Matilija Creek, the Ventura River flows south past the western edge of the City of Ojai, through
the unincorporated areas of Oak View and Casitas Springs. In its lower reaches, the Ventura River
flows through the City of San Buenaventura until it reaches its estuary.

BACKGROUND OF THE PROJECT

The Ventura County Flood Control District (now the VCWPD) completed Matilija Dam in 1948 to
provide water and flood control for adjacent areas. Over time sediment accumulated behind the dam,
diminishing reservoir and flood control capacity. The dam also blocks the federally listed endangered
steelhead trout’s access to prime spawning habitat above the dam and inhibits sediment transport, a
fundamental mechanism for beach replenishment. Downstream beaches have narrowed measurably
since construction of Matilija Dam (BOR, 2002). Since its construction, the dam has blocked
approximately 6,000,000 cubic yards of sediment (BOR, 2002). With a diminished supply of river-
based sand replenishment, beaches in the region are becoming increasingly eroded, causing habitat
reduction and a loss of beach sand for recreational use (BEACON, 1989).

Pollution and waterway alterations have also become major impediments to natural functions within the
Ventura River watershed. Agricultural, industrial, and urban development of the watershed has
degraded the natural environment by adding system-wide stresses, such as increased point and non-
point pollution, loss of habitat, groundwater depletion, increased water use, over-harvesting of wildlife,
invasion of exotic plants and wildlife, and structural alterations of waterways (Chubb, 1997; Moore,
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1980; CRWQCB-LA, 2002; Capelli, 1999). Additionally, flood control structures contribute to reduced
riparian habitat, altered stream flows, limited access of species (such as the steelhead) to critical
habitat, and altered sediment transport.

PURPOSE AND NEED FOR THE PROJECT

The action proposed and analyzed in this EIS/EIR is the restoration of the Matilija Creek and Ventura
River ecosystem with particular attention focused on restoring anadromous fish populations in Matilija
Creek and returning natural sand replenishment to Ventura and other southern California beaches
(USACE, 2001). The flood control and water supply functions of Matilija dam have diminished
markedly since construction, and would be functionally obsolete within the next fifty years. The dam
currently obstructs the natural watershed system of the Ventura River, resulting in decline of the
steelhead trout population and alteration of sediment transport and downstream coastline erosion. Dam
and sediment removal would restore the natural watershed system of the Ventura River.

PROJECT ALTERNATIVES

From many options initially considered, the following options were carried forward for analysis in this
EIS/EIR.

No Action Alternative. Under the No Action Alternative, neither the Corps nor the VCWPD would
initiate any action to restore the Matilija Creek riverine ecosystem, including removal of Matilija Dam.
At an unspecified future date, Matilija Dam would need to be demolished due to age and structural
deterioration. At that time, methods for removal of the sediment behind the dam would need to be
investigated.

Alternative 1: Full Dam Removal/Mechanical Sediment Transport - Dispose of Fines, Sell
Aggregate. For Alternative 1, the majority of the sediment behind the dam would be removed
mechanically with the majority of fines slurried or trucked to a disposal area off site. Commercially
marketable material would be sold as aggregate. Alternative 1 is designed to fully remove the dam in
one continuous process.

Steps to complete the one-notch dam removal process would include: (1) constructing downstream flood
protection measures; (2) removing fine material against the dam by sluicing material through low-level
outlets during high flows (greater than 400 cfs), which generally occur in the winter months when the
river flows, and/or dredging by either mechanical or hydraulic means; (3) constructing a temporary
diversion for low flows; (4) removing the entire dam; (5) regrading sediments and constructing a low
flow channel through the sediments; (6) waiting for a significant flow; and (7) monitoring downstream
impacts during and after a significant flow.

Graded areas, including the slurry disposal area, would be re-vegetated with local native stock or sterile
annual grasses to control erosion. Dam removal and slurry operations would require approximately two
years to complete, but sale of the aggregate material is assumed to take approximately ten years.

Alternatives 2a and 2b: Full Dam Removal/Slurry and Natural Sediment Transport. Alternative 2
is designed to fully remove the dam in one continuous process and allow sediment removal by river
hydraulic forces. This would move trapped sediment to locations more suitable for natural river
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functions, thereby reducing cost and impacts associated with mechanical means of relocating sediment.
Downstream sediment concentrations would be controlled only by river flow. The advantage of the
single-notch scheme would be speed of removal and overall cost. Potentially, the dam could be
deconstructed in a single season.

Steps to complete the one-notch dam removal process would include: (1) constructing downstream flood
protection measures; (2) removing fine material against the dam by sluicing material through low-level
outlets during high flows (greater than 400 cfs), which generally occur in the winter months when the
river flows, and/or dredging by either mechanical or hydraulic means; (3) constructing a temporary
diversion for low flows; (4) removing the entire dam; (5) regrading sediments and constructing a low
flow channel through the sediments; (6) waiting for a significant flow; and (7) monitoring downstream
impacts during and after a significant flow.

Within Alternative 2, there are two sub-alternatives, which differ in how fine sediments are transported.
In Alternative 2a (Slurry “Reservoir Area” Fines Off Site), the 2.1 million cubic yards of fine sediment
in the reservoir area would be excavated and slurried to an off-site disposal area. In Alternative 2b
(Natural Transport of “Reservoir Fines”), approximately 0.5 million cubic yards of material
immediately behind the dam sufficient to allow safe removal of the dam would be excavated and
stockpiled upstream. All sediment would then erode by storms and naturally transport downstream.

Alternatives 3a and 3b: Incremental Dam Removal/Slurry and Natural Sediment Transport. Dam
and sediment removal techniques for this alternative would be similar to Alternative 2a, but the
Incremental Dam Removal Alternative interrupts the dam demolition process. This interval of
interruption is assumed to be two years, although may require more time to allow erosion of a sufficient
quantity of impounded sediments. Interruption of demolition would allow eroded reservoir sediments to
stabilize downstream of the dam and provide the river with an opportunity to adjust to sediment
inflows.

Steps to complete a two-notch dam removal process include: (1) constructing downstream flood
protection measures; (2) removing fine material against the dam (to the elevation of 1,000 feet in the
first phase and to the base of the dam in the second) by sluicing material through low-level outlets
during high flows (greater than 400 cfs), which generally occur in the winter months when the river
flows, and/or dredging by either mechanical or hydraulic means; (3) constructing a temporary diversion
for low flows; (4) regrading sediments and constructing a low flow channel through sediments as
necessary; (5) notching the dam; (6) waiting for a flow that moves a significant amount of sediment; (7)
monitoring downstream impacts during and after a significant flow; (8) revising modeling estimates
based on monitoring results; and (9) repeating Steps 2 through 7 to remove the remainder of the dam.

Within Alternative 3, there are two major sub-alternatives, which differ in how fine sediments are
transported. In Alternative 3a (Slurry “Reservoir Area” Fines Off Site), the fine sediment in the
reservoir area would be excavated and slurried to an off site disposal area. In Alternative 3b (Natural
Transport of “Reservoir Fines”), a quantity of material immediately behind the dam sufficient to allow
safe removal of the dam would be excavated and stockpiled upstream. All sediment would then erode
by storms and naturally transport downstream.
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Alternatives 4a and 4b: Full Dam Removal/Long-Term and Short-Term Sediment Transport. In
this alternative, a channel would be excavated through the sediments upstream of the dam. There are
two options under consideration for this alternative: long- and short-term transportation periods for the
sediments (Alternatives 4a and 4b). Both Alternatives 4a and 4b are designed to fully remove the dam
in one continuous process. For Alternative 4a (Long-Term Transport Period), remaining sediments
would be stabilized and erode by storm events over a 50- to 100-year time period. In Alternative 4b
(Short-Term Transport Period), the remaining sediments would be stabilized in a manner that would
allow sediments to erode naturally, but at a rate controlled in order to minimize downstream impacts.
For Alternative 4, the entire concrete dam structure above the original streambed would be removed.
This alternative is estimated to take three years to complete, including slurry of the Reservoir Area
sediment, dam removal, channel excavation, placement of riprap stone protection, and re-vegetation.

THE RECOMMENDED PLAN

The Corps evaluated the alternatives using a variety of methodologies and over a range of variables,
examining hydrologic input, downstream sediment and turbidity, flooding, flood protection
improvements, beach nourishment and ocean sediment yield, environmental resources, topography,
groundwater impacts, completeness, effectiveness, efficiency, acceptability, costs, benefits, and
contributions to National Ecosystem Restoration (NER) goals. The results of these comparative
analyses led the Corps to choose Alternative 4b as the Recommended Plan for the Proposed Action.

ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

This EIS/EIR analyzes all environmental issue areas deemed necessary by NEPA and CEQA
guidelines, and presents mitigation measures intended to avoid or reduce significant impacts. The
environmental issue areas considered for the alternatives analyzed, including the No Action Alternative,

are:
« Earth Resources e  Aesthetics e Transportation
e Hydrology and Water Resources ¢  Air Quality e Land Use
« Biological Resources « Noise ¢ Recreation
o Cultural Resources e Socioeconomics

The resource areas are addressed in detail in Section 5. The level of significance is also included for
each impact based on the following classification system: significant unavoidable impact (Class I);
significant but mitigable impact (Class II), less-than-significant impact (Class III); and beneficial impact
(Class IV). Table ES-1 (at the end of this section) summarizes the impacts and mitigation measures by
resource area for each project alternative. Section 5.12 summarizes compliance with applicable laws,
regulations, and executive orders.

IMPACT SUMMARY AND ENVIRONMENTALLY SUPERIOR ALTERNATIVE

Of the alternatives other than No Action, Alternative 4b is environmentally superior. Alternative 4b
would result in the largest overall increase in habitat value when measuring benefits to steelhead
habitat, riparian habitat, and natural hydrologic and sedimentation processes. Alternative 4b would also
return a greater amount of sediment to the Ventura River and Ventura County beaches than the other
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alternatives. While Alternative 4b does not have the least impacts across all issue areas, it also does not
have substantially greater impacts than the other action alternatives and most of its adverse impacts,
particularly air quality and noise impacts related to construction, are short term in nature. A
comparison of the alternatives is provided in Table ES-1.

PuBLIC CONCERNS/AREAS OF CONTROVERSY

The Corps and VCWPD have worked with local, State, and federal agencies and involved the public
during the EIS/EIR process. No significant public controversy regarding the Proposed Action has
emerged to date. The public involvement process is summarized in Section 1.5.4.

UNRESOLVED ISSUES

The application of existing regulations and permitting requirements and the implementation of
mitigation measures recommended in this EIS/EIR would resolve nearly all environmental issues
associated with the implementation of the alternatives discussed in this document. Impacts that would
remain significant despite application of existing regulations and proposed mitigation measures are
summarized in Section 6, Unavoidable Significant Impacts.
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Table ES-1: Summary of Impacts and Mitigation Measures

Impact Classification o ;
Impacts NAT 1 [2a] 2 | 3] 3 [ 4a ] 4 Mitigation Measures for Proposed Action
EARTH RESOURCES
Temporary erosion impacts during construction. I I Il Il Il Il 0l [l |ER-1: Implement Best Management Practices (BMPS).
ER-2: Reduce off-site erosion.
Restoration of the more natural topography in Matilija Canyon and 11 vV | IV |V |INV|IV]|IV]IV Norme
replenishment of sediment to the Ventura River.
Potential for encountering unknown soil and/or groundwater contamination | Il Il Il Il Il Il Il [l |ER-3: Observe exposed soil.
during grading or excavation.
Spills of hazardous materials during construction (vehicle fuels, oils, and 0l Il Il Il Il Il I [l |ER-4: Hazardous substance control.
other maintenance fluids) could cause soil or groundwater contamination.
HYDROLOGY AND WATER RESOURCES
Violate water quality standards or waste discharge requirements or 0l I I Il 0l Il 0l Il [None
otherwise substantially degrade water quality.
Cause lateral erosion, streambed scour, or long-term channel (0 IV L IV IV IV IV IV TV [None
aggradation/degradation resulting in damage to private property, utility
lines, or structures.
Increase flood hazards. I I Il 1l 1l [ 1l Il |None
Deplete groundwater or surface water supplies or interfere with 0l 1] [l I 1l [ 1l [Il |None
groundwater flow or recharge.
BIOLOGICAL RESOURCES
Short-term disruption of wildlife movement during project construction I I I I I I I | | None
Temporary and permanent loss of lacustrine, riverine, and palustrine (0 0G00I T e 1 |1 10 e | iy i | B-1: Pre-Construction biological surveys.
habitats at Matilija Dam. B-2: Pre-Construction plant surveys.
B-3: Capture and relocate.
B-4. Agency coordination.
B-5: Restricted initial clearing.
B-6: Fueling.
B-7. Construction monitoring.
B-8: Downstream monitoring.
B-9: Worker training and Best Management Practices.
B-10: Trash removal.
B-11: Giant reed eradication.
B-12: Predator removal plan.
B-13: Restoration plan.
B-15: Pre-Construction bat surveys.
B-16: Development of an Operations and Maintenance
Program.
Temporary loss of sensitive vegetation communities associated with the Il I I M I M M Il |B-1,B-2, B-3, B-4, B-5, B-6, B-7, B-8, B-9, B-10
94-acre slurry disposal site. B-14; Oak and walnut replanting.
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Table ES-1: Summary of Impacts and Mitigation Measures (cont.)

Degradation of riparian habitats and sensitive species impacts associated (0 e i ne m ey oy ong | B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-9, B-12, B-13, B-15, B-

with downstream flood control improvements. 16

Short-term impacts from downstream sedimentation and temporary or 0l 1l I I I I M n |B-1, B-2, B-3, B-5, B-7, B-8, B-9

localized loss of sensitive species or habitats.

Long-term restoration of ecosystem functions, development of wildlife Il vV v | v W% v B-8, B-11, B-13, B-16

corridors, and establishment of connectivity for steelhead and other wildlife v v

species.

CULTURAL RESOURCES

Project construction could affect sites or structures listed on or eligible for Il I I I I Il I Il |CR-1: Survey for historic or prehistoric resources.

listing on the National Register of Historic Places (NRHP).

Erosion after removal of sediment may undermine the stability of sites I I Il I I Il I Il |CR-2: National Register of Historic Places Evaluation.

COE#1 and COE#2, and damage any cultural deposits present.

Removal of sediment by natural and mechanical means would have an I I Il I I Il I CR-3: Develop discovery plan for previously unknown

adverse effect on any undiscovered buried historic and prehistoric I lresources.

resources that may be present beneath sediment behind Matilija Dam. CR-4: Consultation with Native American Tribes.

AESTHETICS

Improvement of the scenic value of Matilija Canyon by returning it to a 0l W% v | v vV v | IV IV |None

more natural state.

Obstruction or degradation of views of ridgelines from the Ojai Valley Trail | Il Il M 1l 1l M I} Il |None

due to construction of levees and floodwalls.

Obstruction or degradation of views of the Ventura River due to MW LI LI L I LI L | I, [AE-1: Adjust alignment of levees and floodwalls to allow

construction of levees and floodwalls. Il M M M M M [l |vegetative screening of flood control improvements.
AE-2: Screen levees and floodwalls with vegetation
planting.
AE-3: Create trails over the Rice Road slurry disposal site
following re-vegetation of site.

Enhancement of unique and historically significant landmarks, such as I v v v v v v IV [None

Hanging Rock in Matilija Canyon.

Temporarily obstruct views to the Ventura River and temporarily I I Il I I Il I AE-4: Reduce visibility of project activities and equipment.

deteriorate the aesthetic value of the project area during project I

construction.

AIR QUALITY

Conflict with or obstruct implementation of the VCAPCD Air Quality 0l 1l 1] M M 1] Il [l |None

Management Plan.
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Table ES-1: Summary of Impacts and Mitigation Measures (cont.)

Result in direct violation or substantially contribute to existing
NAAQS/CAAQS violation.

A-1: Limit engine idling.

A-2: Low emission diesel engines.

A-3: Limit use of internal combustion engines.
A-4: Low-emission vehicles.

A-6: Watering areas to reduce dust.

A-T: Controlling fugitive dust.

A-8: Dust stabilization.

A-9: Traffic speed limit signs.

A-10: Excessive winds.

A-11: Street sweeping.

Result in NOX/ROC emissions above 5 Ibs/day in the Ojai Planning Area or
25 Ibs/day elsewhere.

A1, A-2, A3, A4

Expose sensitive receptors or project workers to substantial pollutant
concentrations, or expose a substantial number of people to objectionable
odors.

A-1, A2, A3, A4, A-6, A-7, A-8, A9, A-10, A-11.
A-12: Respiratory protection.
A-13: Valley Fever mitigation

Result in non-conformance with the federal General Conformity Rule.

A-1, A2, A-3, A4
A-5: NOx emission offsets.

NOISE
Noise generated from construction and operation and maintenance 0l I I I [N-1: Limit hours of hand-held equipment use.
activities. N-2: Limit hours of heavy-duty equipment use.
N-3: Use of muffler equipment.
N-4: Locate haul routes away from sensitive receptors.
N-5: Use of electric motors.
N-6: Controlled blasts.
N-7: Use of hearing protection.
N-8: Public notice of construction.
N-9: Noise monitoring.
SOCIOECONOMICS
Construction could require a labor force greater than is available locally, Il Il M 1l 1l M I} [l |None
spurring unintended growth.
Construction could require production of additional housing to Il Il M 1l M M M [l |None
accommodate workers.
Benefit the local economy by employing local workers and using local I v v v v v v IV [None
nurseries for restoration.
Displace businesses, such as Matilija Hot Springs. 0l 1l 1l 11} 11} 1l 11} [l |None
Construction and/or operation could unduly burden a disadvantaged Il Il M 1l 1l M I} None
economic or social group. i
TRANSPORTATION
Construction commuter work trips would affect roadway level of service M 1] 1] I I} 1] I} 1l
levels in the project area.
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Table ES-1: Summary of Impacts and Mitigation Measures (cont.)

Heavy construction haul truck trips would affect roadway level of service
levels in the project area.

T-1: Transportation Management Plan.

Construction activities could physically damage public roads, sidewalks,
mediums, etc.

T-2: Road repair from construction activities.

LAND USE

Purchase of the Matilija Hot Springs retreat center and 11 residences Il Il M 1l M M M [l |None

along Camino Cielo and the relocation of the occupants.

Divisions or disruptions to communities caused by project construction or Il Il M 1l M M M [l |None

improvements of the levees and floodwalls.

Conversion of farmland (orchard) at one of the possible desilting basin I 1l 1l 1l Il 1l Il None

sites to a non-agricultural use. i

RECREATION

Permanently degrade or displace existing recreational facilities. 0l v v v v v v IV [None

Impair the safety of recreational users. I I I I I I I Il |R-2: Parks agency coordination, notification, and signage.

Close a public recreational facility for an extended period of time. Il I I I I Il I R-1: Construct a ramp to provide access over the Meiners
Il | 0aks flood protection.
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1. INTRODUCTION

This document is a joint Environmental Impact Statement and Environmental Impact Report (EIS/EIR)
that has been prepared to analyze and disclose the potential environmental effects associated with the
proposed Matilija Dam Ecosystem Restoration Feasibility Study. The Feasibility Study is being
undertaken by the Los Angeles District of the U.S. Army Corps of Engineers (Corps) and the Ventura
County Watershed Protection District (VCWPD) to investigate feasible alternatives for restoring the
Matilija Creek riverine ecosystem, including possible removal of Matilija Dam (see Section 1.1 below).
The Feasibility Study also investigates alternatives for the removal of sediment that has accumulated
behind Matilija Dam and the beneficial use of that sediment. This EIS/EIR has been prepared pursuant
to and in accordance with the requirements of the National Environmental Policy Act (NEPA) and the
California Environmental Quality Act (CEQA). The Corps is the NEPA lead agency for the project and
VCWPD is the CEQA lead agency.

An EIS/EIR is an information document that is intended to inform decision-makers and the general
public of the potential significant environmental impacts of the proposed project, referred to herein as
the Proposed Action. The EIS/EIR also identifies possible ways to reduce or avoid significant impacts
and describes and analyzes feasible alternatives to the Proposed Action. Both the Corps and the
VCWPD will consider the information in this EIS/EIR along with other information before making any
decision to approve the implementation of the Proposed Action.

In February 2000, the Corps initiated a reconnaissance study to determine if the Corps would have an
interest in a cost-shared feasibility study of environmental restoration options for the Matilija Creek and
Ventura River in the vicinity of Matilija Dam, within Ventura County (see Figure 1-1). The
reconnaissance study determined there was a federal interest so the Corps initiated the Matilija Dam
Ecosystem Restoration Feasibility Study. The VCWPD, the owner of Matilija Dam, became the local
sponsor for the project.

The following sections provide more detail on the purpose of the Feasibility Study, the environmental
compliance process, and the public participation program. In addition, the background of the physical
characteristics and features of the study area is included.

1.1 PURPOSE OF THE FEASIBILITY STUDY

The Feasibility Study investigates options for the ecological restoration of Matilija Creek and the
Ventura River (USACE, 2001), with particular attention focused on restoring steelhead populations on
Matilija Creek and returning natural sand replenishment to Ventura County and other southern
California beaches. The federally listed endangered steelhead, which historically had abundant runs in
the Ventura River system, has been blocked access to over 50 percent of its prime spawning habitat in
the upper reaches of Matilija Creek by the 1948 construction of Matilija Dam (Chubb, 1997; Moore,
1980; Capelli, 1999). In addition, beaches downstream in Ventura County have narrowed since
construction of Matilija Dam, which has blocked an estimated 6,000,000 cubic yards of sediment to
date. With a diminished supply of river-based sand (caused by dam construction, watershed
improvements, and riverbed sand and gravel mining), beaches in the region are becoming increasingly
eroded, causing habitat reduction and a loss of beach sand for recreational use.
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For the purposes of this EIS/EIR, Matilija Creek and the Ventura River have been divided into a series
of reaches, with Reach 1 beginning at the Ventura River Estuary and Reach 9 extending into the upper
Matilija Creek watershed (Figure 1-2). The project reaches are defined as follows:

e« Reach 1: Ventura River Lagoon/Mouth to Main Street Bridge

e Reach 2: Main Street Bridge to Foster Park (Casitas Vista Road Bridge)

« Reach 3: Foster Park to just above San Antonio Creek Confluence

e Reach 4: San Antonio Creek Confluence to Highway 150 Bridge

« Reach 5: Highway 150 Bridge to the upstream end of Robles Diversion Facilities
« Reach 6: Robles Diversion to Matilija Dam

e Reach 7: Matilija Reservoir from dam to the upstream end of reservoir influence (i.e., about 2 miles
upstream of the dam)

o Reach 8: End of the reservoir influence on Matilija Creek upstream to the confluence of Old Man Creek and
Matilija Creek

e« Reach 9: Upper North Fork Creek to its confluence with Matilija Creek, Murrieta Creek to its confluence
with Matilija Creek, Old Man Creek to its confluence with Matilija Creek, and Matilija Creek upstream of its
confluence with Old Man Creek

Feasibility Study activities have been coordinated by the Corps and VCWPD with other agencies and
groups in the watershed at Steering Committee/Task Force meetings (USACE, 2001). This multi-
agency committee and the Feasibility Study project management team have disseminated information
about ongoing and proposed studies and projects within the Matilija Creek and Ventura River
watersheds and the Ventura County shoreline. Members of this committee represent federal, State, and
local agencies and groups. Current members include: the National Park Service, National Marine
Fisheries Service (NMFS), United States Geologic Survey (USGS), United States Fish and Wildlife
Service (USFWS), United States Forest Service - Los Padres National Forest, United States Bureau of
Reclamation (BOR), Congressman Gallegly, State Senator Jack O’Connell, the California Department
of Fish and Game (CDFG), the California Regional Water Quality Control Board, California Coastal
Conservancy, National Fish and Wildlife Foundation, Cities of San Buenaventura (Ventura), Oxnard,
Port Hueneme and Ojai, Casitas Municipal Water District, Matilija Coalition, Friends of Ventura
River, Surfrider Foundation, American Rivers, California Trout, Fixing Stream Habitats Technical
Assistance Program (FISHTAP), Ventura County Wetlands Task Force, and Ventura County
Supervisors Flynn, Long, and Bennett.

In addition to the Corps Feasibility Study, there are other non-federally funded efforts working in
parallel that report to the Steering Committee/Task Force. These groups include the Interim
Deconstruction Group, Research Program Group, Recreation Access Group, the Legislative/Lobbying
Group, and the Funding Group. These efforts, and the Corps Feasibility Study, have been coordinated
with the Steering Committee/Task Force so there is a consistency of assumptions and no duplication of
efforts (USACE, 2001).
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The organizational structure outlines the efforts by members of the Steering Committee/Task Force,
VCWPD, and the Corps to address activities within the Matilija Creek and Ventura River watersheds
(see Figure 1-3). The organizational chart includes the primary members of the working groups
(USACE, 2001). The Corps chairs all groups that pertain directly to the Feasibility Study while other
groups are chaired by the local sponsor, VCWPD, the Ventura County Board of Supervisors, the BOR,
the Matilija Coalition, or other non-government organizations (NGOs). Figure 1-3 outlines the general
management and the interaction of the groups. The alternatives for this project were formulated with
the input of the public and the representatives of the working groups.

The planning process during the feasibility phase is guided by the Corps’ Water Resource Council’s
Principles and Guidelines (USACE, 2001). The federal objective for the project is to contribute to the
nation’s ecosystems through ecosystem restoration, with contributions measured by changes in the
amounts and values of habitat (USACE, 2001). The Corps refers to this objective as National
Ecosystem Restoration (NER). The NER Plan reasonably maximizes ecosystem restoration benefits
compared to costs.

12 ENVIRONMENTAL PROCESS AND DOCUMENTATION
1.2.1 NEPA/CEQA Process

The involvement of a federal agency and a local California public agency requires compliance with both
NEPA and CEQA, respectively. NEPA regulations and CEQA Guidelines encourage the agencies to
prepare a single joint Environmental Impact Statement (EIS) and Environmental Impact Report (EIR)
that satisfies both federal and California laws (Public Resources Code § 21083.5, CEQA Guidelines §
15222). Pursuant to these laws, the Corps and VCWPD have prepared this joint EIS/EIR, with the
Corps as the federal lead agency (for NEPA) and the VCWPD as the local lead agency (for CEQA).
Figure 1-4 shows how the EIS/EIR process corresponds to the Corps’ Feasibility Study process.

This Draft EIS/EIR will be distributed for public review and comment in accordance with NEPA and
CEQA procedures (see Section 1.4 for more information on the public participation program). Copies
of this document will be submitted to the U.S. Environmental Protection Agency (USEPA) and
California State Clearinghouse for agency distribution. A Notice of Availability will be published in the
Federal Register and local newspapers, which will initiate a 45-day public review period. After
distribution of the Draft EIS/EIR, a public hearing will be conducted to obtain public comment on
environmental issues. The date, time, and location of the public hearings will be announced in the
Federal Register and local newspapers. Public comments and responses will be compiled in the Final
EIS/EIR.

Once the Final EIS/EIR is completed, a Notice of Availability will be published in the Federal Register
and local newspapers stipulating that it will be available for the 30-day review period prior to signing a
Record of Decision (ROD). The ROD is a written, public record explaining why the Corps chose a
particular course of action. The selected action and all mitigation measures will be identified in the
ROD. Similarly, the Ventura County Board of Supervisors, acting as the governing body of the
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Figure 1-4 Corps Feasibility Study Process
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VCWPD, will certify the adequacy of the Final EIR and will review the contents of the EIR prior to
approving the project (CEQA Guidelines §15090). Furthermore, the Ventura County Board of
Supervisors will make specific findings regarding the project’s approval if the project leads to one or
more significant effects.

The proposed action cannot be initiated before the ROD is signed and approved, the Final EIR is
certified, and the specific CEQA findings are approved.

1.2.2 Environmental Impact Statement/Environmental Impact Report

This EIS/EIR is intended to be a stand-alone, detailed assessment of feasible alternatives for the
ecological restoration of Matilija Creek and the Ventura River (USACE, 2001), with particular
attention focused on restoring steelhead populations on Matilija Creek and returning natural sand
replenishment to Ventura County and other southern California beaches. The format of this EIS/EIR
complies with NEPA and CEQA requirements and addresses the relevant environmental issues raised
during public scoping. The purpose of this EIS/EIR is to provide decision-makers and the public with
information about the environmental consequences of the Proposed Action and project alternatives.
Project-related consequences are determined by describing the existing environmental setting,
superimposing an alternative on the setting, and then analyzing the impacts that would occur if the
alternative were implemented.
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This EIS/EIR analyzes all environmental issue areas deemed necessary by NEPA and CEQA
guidelines, and presents mitigation measures intended to avoid significant impacts or reduce their
severity. The future-without project condition (no action alternative) serves as the environmental
baseline for assessing the impacts of the action alternatives. The environmental issue areas covered in
this EIS/EIR are presented according to the following categories:

o Earth Resources e Visual Resources « Recreational Resources
« Hydrology and Water o Land Use e Air Quality
Resources . . .
« Noise e Socioeconomics

+  Biological Resources «  Transportation/Traffic «  Aesthetics

1.3 STuDY AREA LOCATION

The Matilija Dam is located approximately 16 miles north of the coast, on Matilija Creek in the upper
Ventura River watershed (see Figure 1-1). Matilija Creek and North Fork Matilija Creek join
approximately 15.5 miles from the coast to create the Ventura River, which has a drainage area of
approximately 226 square miles. Matilija Creek exits the Los Padres National Forest about 7 miles
north of Matilija Dam, although it continues to be surrounded on all sides by the Los Padres National
Forest until it reaches the northern areas of the City of Ojai. South of the confluence of Matilija Creek
and North Fork Matilija Creek, the Ventura River flows south past the western edge of the City of
Ojai, through the unincorporated areas of Oak View and Casitas Springs. In its lower reaches, the
Ventura River flows through the City of Ventura until it reaches its estuary. The estuary is typically
open to the Pacific Ocean during winter months, but is often blocked off by a sandbar during summer
months (CRWQCB-LA, 2002).

The geographic scope of the EIS/EIR will vary slightly depending on the environmental issue area.
Typically, the study area includes the reaches of the Old Man, Murrieta, Upper North Fork, and
Matilija Creeks above the Matilija Dam and below to the confluence with the North Fork Matilija
Creek, along with the entire mainstem of the Ventura River. However, some environmental issue areas
may involve a larger geographic scope, such as air quality, which requires the analysis of the entire air
basin.

14 GENERAL CHARACTERISTICS OF THE STUDY AREA

Much of the information and references in the following section are based on the 2002 Draft Ventura
River State of the Watershed Report, prepared by the California Regional Water Quality Control Board,
Los Angeles Region (CRWQCB-LA, 2002).

1.4.1 Physical Characteristics and Features of the Study Area

The Ventura River and its tributaries drain a coastal watershed in western Ventura County. The
watershed covers a fan-shaped area of 235 square miles, which is situated within the western
Transverse Ranges (the only major east-west mountain range in the continental United States). From the
upper slopes of the Transverse Ranges in the Los Padres National Forest, the surface water system
generally flows in a southerly direction past the City of Ojai to its estuary located in the City of
Ventura.
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The coastal region is characterized by a Mediterranean climate with mild, moist winters and moderately
warm, generally rainless summers. Point Conception, about 70 miles west of the Ventura River
estuary, is considered a major climatic boundary because it marks the approximate boundary between
relatively cool, moist conditions to the north and warmer and drier conditions to the east and south
(Ferren, Jr. et al., 1990).

The climate of the Ventura area is influenced primarily by the prevailing westerly transoceanic air
currents, but with cooling of the adjacent land surface at night, air movement during the night and early
morning is offshore. Dry, warm offshore winds (Santa Ana Winds) may be generated in the fall and
winter. Coastal fog is also an important characteristic of the study area. The coastline of southern
California is subjected to an inversion layer that traps cool, moist air at low elevations, producing fog
or low clouds during the night and early morning hours. The Ventura River valley acts as a corridor
through which moisture-laden marine air moves inland. As ocean temperatures increase during the
summer, the occurrence of fog decreases (Ferren, Jr. et al., 1990). Rain generally occurs between
October and March, with 75 percent of the runoff occurring from January through April. Mean annual
precipitation near the mouth of the river is about 15.5 inches (40 cm). The higher mountains in the
upper watershed receive about 40 inches (103 cm), and the average amount for the watershed is about
22 inches (56 cm). Some snow does occur in the higher mountains but snowmelt has little effect on
stream flow, as melting snowpack does not sustain substantial runoff in warmer months (Ferren, Jr. et
al., 1990). The erratic weather pattern, coupled with the steep gradients throughout most of the
watershed, results in high flow velocities with most runoff reaching the ocean.

The Ventura River watershed has a relatively steep gradient ranging from forty feet per mile at the
mouth to ninety feet per mile at the headwaters (Ventura County, 1973). The highest point in the
watershed is 1,830 m (6,025 feet) in the Santa Ynez Mountains. About 50 percent of the watershed land
area lies below 500 m elevation, 25 percent between 500 and 1,000 meters, and 25 percent lies between
1,000 and 1,800 meters. Using the BOR classification, the watershed land areas roughly correlate with
15 percent valley, 40 percent foothill, and 45 percent mountain categories.

Most of the watershed bedrock is non-water bearing with the best water-bearing units being the shallow
alluvium in the valley bottoms. In Ojai Valley, the maximum alluvial depth is 700 feet while in the
Ventura River, the alluvium averages 60 to 80 feet deep, with maximum of 100 feet between Meiners
Oaks and Foster Park. Within the bedrock sequences there are lenses of permeable and porous sandy
material that hold substantial reserves of petroleum and natural gas, especially in the lower watershed
area (Mertes et al., 1995). Approximately 85 percent of the exposed area in the watershed is composed
of relatively impervious materials or bedrock (Ventura County, 1973).

The Ventura River watershed can be divided into three distinct fluvial zones. The headwaters and upper
tributaries, including Matilija Creek, North Fork Matilija Creek and San Antonio Creek, is an area
characterized by production of water and sediment. The middle zone from the confluence of Matilija
Creek and North Fork Matilija Creek to the estuary is an area of storage and transfer of sediment. Mid-
channel islands, sand and gravel bars, bank erosion areas and migrating channels make up this dynamic
zone.
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The features of the main stem of the Ventura River and contributing tributaries within the study area
are described below (in order from the top of the watershed to the bottom).

Matilija Creek. Matilija Creek drains an area of about 56 square miles and has an average gradient of
200 feet per mile. The main stem is 15.6 miles long. The Matilija Creek sub-watershed provides 46
percent of the long-term natural flow in the Ventura River, as gauged at Foster Park (BOR, 1954).

Old Man Creek. Old Man Creek drains an area of about 4.0 square miles and has an average gradient
of 1,300 feet per mile over the course of its 2.3-mile length (VCWPD, 2003).

Upper North Fork Matilija Creek. Upper North Fork drains an area of about 14.2 square miles and
has an average gradient of 580 feet per mile over the course of its 4.1-mile length (VCWPD, 2003).

Murrieta Creek. Murrieta Creek drains an area of about 6.1 square miles and has an average gradient
of 530 feet per mile over the course of its 2.1-mile length (VCWPD, 2003).

Matilija Dam Reservoir. The Matilija Dam was constructed in 1948 by the Ventura County Flood
Control District (now VCWPD) to provide water supply reserves and reduce flood hazards. The
structure is a concrete arch dam that was built across a narrow section of the Matilija Creek about 0.6
mile upstream from the confluence with the North Fork of Matilija Creek. The reservoir and dam had
an initial capacity of 7,000 acre-feet. As the result of siltation, especially after the 1969 flood, and two
large notchings (due to deteriorating concrete and safety concerns) that were cut in the dam’s face in
1965, the reservoir now has a capacity of less than 500 acre feet. The VCWPD owns and maintains
Matilija Dam while Casitas Municipal Water District (MWD) operates and maintains the dam outlet
works. The reservoir is now used primarily to temporarily store flows and release waters at less than
the 500 cubic feet per second (cfs) capacity of the Robles Canal in order to maximize diversions to the
Casitas Reservoir (Ventura County, 1973; Casitas MWD and Ventura, 1978; Casitas MWD, 1995;
Casitas MWD et al., 1997).

Some key historical facts about Matilija Dam include:

e In 1948, construction of Matilija Dam was completed, with an original height of 198 feet and a reservoir
capacity of 7,018 acre-feet. Sediment aggradation (i.e., accumulation) behind the dam began to occur at a
much faster rate than expected, which rapidly led to diminishing water storage and flood control capacities.

e In 1949, a major fish kill occurred from stagnant, hot water conditions in the reservoir.
e In 1959, the Casitas MWD assumed responsibility of the dam.

e In 1965, due to stresses in the dam from silt buildup and aging concrete, the County of Ventura elected to
remove a section of the dam (30 feet deep and 285 feet wide).

e In 1973, the USFWS estimated that Matilija Dam blocked 116,000 cubic yards of sediment per year from
reaching the coast.

e In 1978, another section of the dam was removed.

o  After sediment aggradation and removal of two section of the dam, the dam is now 168 feet in height, with a
reservoir capacity of 500 acre-feet.

e Currently, the dam has a negligible flood control function and provides only a minimal source of water
supply (USACE, 2001). Continued aggradation is expected to completely eliminate the dam’s water supply
capabilities by 2017.
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North Fork Matilija Creek. The North Fork Matilija Creek has an average gradient of about 460 feet
per mile and drains an area of 15.5 square miles (Ventura County, 1973; Moore, 1980).

Upper Ventura River. Matilija Creek and the North Fork Matilija Creek merge and form the main
stem of the Ventura River, a gravel bottomed channel that varies in width from 700 to 2,000 feet wide
that extends 16.2 miles to the estuary (Casitas MWD and Ventura, 1978). The upper reach of the river
is bounded downstream by a diversion dam at Foster Park. This reach includes the Robles Diversion
structure, the San Antonio tributary, Casitas Springs area, and Foster Park.

The Casitas Springs area of the Ventura River (approximately 2.8 kilometers long) has high quality
water and steelhead spawning and rearing habitat. Habitat conditions are not generally impaired (BOR,
2002). This section of the Ventura River has perennial flows, even during drought years, due to a
natural bedrock barrier that forces subsurface flow to the surface. The river channel occurs as a wide
flood plain and during high flows is “characterized by a typical pool riffle continuum found in low
gradient streams” (Moore, 1980).

Robles Diversion. The Robles Diversion Dam, approximately two miles downstream of Matilija Dam,
was constructed in 1959 as part of the Ventura River Project to divert up to 500 cfs of flows of winter
runoff from the Ventura River to Lake Casitas. The watershed above the diversion is approximately 75
square miles (Casitas MWD, 1995). The diversion consists of a small rockfill dam, headgate, and four
miles of concrete channel. The initial operating criteria were supposed to be for a five-year pilot period
but the diversion is still operated under the original agreement. Under the March 2003 Biological
Opinion for the Robles Diversion Fish Passage Facility, from January 1 to June 30, the first 30 cfs of
surface flow must be allowed to pass down the Ventura River and all flows above 30 cfs and up to 500
cfs may be diverted to the Robles Canal. The low flows help support a flow in the river from Casitas
Springs down to the estuary. During a storm event, however, the first 50 cfs of surface flow must be
allowed to pass downstream for ten days following the storm peak to allow a minimum flow rate for
successful steelhead migration. From July through December, the first 20 cfs of surface flow must be
allowed to pass down the Ventura River and all flows above 20 cfs and up to 500 cfs may be diverted to
the Robles Canal.

San Antonio Creek. San Antonio Creek originates in Senior Canyon and drains 52 square miles of the
southerly slope of the Topa Topa Mountains. About 40 square miles are steep mountainous terrain and
12 square miles cover valley area (BOR, 1954). This sub-watershed represents the northeast portion of
the Ventura River watershed. The average gradient is 60 feet per mile and the length of the main stem
is 11.4 miles. The headwaters are in rugged mountain terrain and have stream gradients of 250 feet per
mile. The river then flows through the alluvial plain of the Ojai Basin with a gradient of 100 feet per
mile, five miles in a narrow canyon with an average gradient of 500 feet per mile before joining the
Ventura River two miles above Foster Park.

Lower San Antonio Creek does not have favorable steelhead habitat; it lacks good pools and riffles and
cover but the quality of upstream areas of the creek is unknown (Moore, 1980). The lower creek,
between State Route 33 and the abandoned Southern Pacific right-of-way, is bounded by a levee with
riprap and willows and alders (Casitas MWD and Ventura, 1984).
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Foster Park Dam. An underground weir extending across Coyote Creek and Ventura River beds
approximately 1,200 feet north of Foster Park Bridge was constructed in 1906 by the Ventura Power
Company. The weir was designed to raise the water table in order to supply municipal pumps located
upstream. The concrete weir is 973 feet long and maximum of 65 feet deep and stops short by 300 feet
from extending the full breadth of both streams. A surface diversion is near the eastern side of the river
bottom. Water from the surface water diversion and the subsurface collectors accumulates in a single
receiving chamber that discharges into a 36-inch diameter concrete pipe that drains by gravity to the
Kingston Reservoir at the City’s water treatment plant. It was not completed all the way across, due to
construction problems. The City of Ventura maintains five pumps approximately 300 to 1,500 feet
upstream of the weir. In 1946, 300 feet of the weir was exposed to a height of four feet. Efforts to
construct a fish ladder, in 1946, by the CDFG were never brought to fruition (Ventura County, 1973;
Casitas MWD et al., 1997).

Coyote Creek. Coyote Creek drains an area of 41 square miles (30 sq. mi. are mountainous and the
rest are rolling foothills and valley floor) and has an average gradient of 260 feet per mile. The length
of the main stem of Coyote Creek is 16.6 miles although Lake Casitas now covers an area starting 2.5
miles above the confluence of Coyote Creek with the Ventura River. The lowest 2.5-mile reach of
Coyote Creek has an average gradient of 35 feet per mile. Santa Ana Creek, a tributary to Coyote
Creek, has an average gradient of 380 feet per mile. Coyote Creek below Casitas Dam is usually dry
except for short periods after storms and spillage from the reservoir (BOR, 1954; Ventura County,
1973; Casitas MWD and Ventura, 1978; Moore, 1980).

Ventura River Estuary. The Ventura River terminates at the Ventura River estuary, which includes
wetlands. The estuary area is approximately 30 acres and incorporates portions of the City of Ventura,
Seaside Wilderness Park, and Emma Wood State Park. The estuary includes a main lagoon that is
separated from the ocean by a sand/cobble bar during the dry season. When full, the lagoon covers
approximately 1.5 surface hectares and ranges in depth from 0.6 to 2.4 meters. The lagoon sandbar
gets breached by winter storm flows and then slowly rebuilds through the summer as sand is deposited
by the long-shore drift. In some extremely wet years, such as 1986, the lagoon remains open to the
ocean and thus tidal exchange all year. In some dry years, the sand bar never gets breached in the
winter and water flows over the sand bar, as in 1987 (Casitas MWD and Ventura, 1990).

For most years, the lagoon is dominated by freshwater during most of the year (CRWQCB-LA, 1993;
Moore, 1980). When the lagoon is open to the ocean, tidal water level changes are observed to about
150 meters upstream of the railroad bridge (Casitas MWD and Ventura, 1984). The estuary salinity is
controlled by tidal flushing during the periods when it is open to the ocean (and ranged during 1988 and
1989 from 2 to 17 parts per thousand for surface and up to 20 parts per thousand at bottom) and by
perennial freshwater inflows during rest of the year. During July and August, when the lagoon is
closed, stratification may result in surface salinity of 10 parts per thousand and up to 3l parts per
thousand at the bottom. If the mouth does not open during the summer, the salinity may drop to O parts
per thousand by the fall.
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During closed periods, the height of water in the lagoon (up to 1.8 m above mean high tide) is
controlled by the amount of freshwater inflows (Mertes et al., 1995). When the lagoon is open, and
during low tides, the estuary is fresh to the railroad bridge and then is brackish to just above the
breakers at the sandbar, as was measured in early 1983. Pooled areas, however, as far upstream as the
railroad bridge can have higher salinities. At high tide, that lagoon stratifies with saline water near the
bottom. In the summer, the estuary is dominated by freshwater that tends to form a floating lens of less
saline water over the more saline water. If there are less freshwater inflows then the layers tend to not
mix resulting in increased temperatures and reduced dissolved oxygen in the lower saline layer, which
impact aquatic habitats (Casitas MWD and Ventura, 1984).

The wetlands and lagoon area support coastal salt marsh, dune swale wetland, and scrub/shrub wetland.
The west side of the estuary is dominated by nonpersistent emergent (annual) vegetation that is unique
in the Los Angeles Region. Adjacent are southern arroyo willow riparian forest, alluvial scrub, and
southern riparian scrub (CRWQCB-LA, 1993; Moore, 1980). An estuary at the second mouth continues
to exist to the west of the main lagoon, but is only flushed during catastrophic floods. It does not dry
out, apparently due to a persistent high water table. Salinities are between 10 and 20 parts per thousand
(Ferren Jr. et al., 1990).

1.4.2 History of Modern Water Resources Management in Ventura County

As described above in Section 1.4.1, the Ventura County Flood Control District constructed the
Matilija Dam in 1948 to provide water supply reserves and reduce flood hazards for the area. Shortly
after, the Ventura River Municipal Water District was formed in 1952 for the purpose of investigating
and solving the water supply problems existing within its boundaries (BOR, 1954). During the 1950s,
the area’s principal economic development centered around agriculture, oil and gas production,
commercial, service, and recreational activities. The agricultural industry included both irrigated and
dry farming. Oranges, lemons, walnuts, avocados, deciduous fruits, irrigated hay and pasture, and
vegetables were the principal irrigated crops. Dry farmed crops included grain hay, barley, beans, nuts,
deciduous fruits, and grapes. Three major and several minor oilfields were in production with the
largest, Ventura Avenue Qilfield, ranked second in the State by quantity of crude oil produced (BOR,
1954).

The City of Ventura obtained its water supply during the 1950s from the Ventura River near Foster
Park both by gravity and pumping from river gravels. The city also had three relatively deep wells
along the beach. During 1953, a total of 6,250 acre-feet were taken from these two sources (80 percent
from the river). In excess of 2,000 acre-feet of the city’s total supply was used by the industrial area in
or near the Ventura Avenue Oilfield. Over the previous 10 years, nearly 15 percent of the city’s supply
was used for irrigation below Foster Park (BOR, 1954).

A drought prior to 1954 pointed out the need to augment the water supply since the City of Ventura had
to rely heavily on the beach wells, which were considered a temporary source due to salt water
encroachment occurring after continued pumping (BOR, 1954). In 1959, the BOR constructed Casitas
Dam in order to store water to meet demands for potable water and irrigation. The dam is a 285-foot
high earth and crushed rockfill structure that holds back water in Lake Casitas that is distributed to
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residential, commercial, and industrial users in the Casitas Municipal Water District. The Robles
Diversion was also constructed, which is a low concrete structure that can divert up to 500 cubic feet
per second from the upper Ventura River. Diverted waters flow through a concrete-lined canal that
empties into Lake Casitas. Southern Pacific Milling sand and gravel operations in floodplain were
initiated during the 1960s (Keller and Capelli, 1992; Mertes et al., 1995).

Between 1962 and 1964, the 101 Freeway was constructed across the Ventura River delta between the
Southern Pacific Railroad and Main Street bridge. Part of the crossing was built on fill material. During
the mid-1960s, further development occurred in the area; much of the agricultural operations ceased.
Construction of the 101 Freeway subjected the area to increasing pressures from urbanization, although
the river itself and the levee on its eastern side act as a relatively stable urban-rural boundary.

In 1963, the Oak View Sanitary District constructed the Ojai Valley Sanitary District Wastewater
Treatment Plant (formerly known as the Oak View Treatment Plant). This plant currently treats a
maximum of three million gallons per day of domestic, commercial, and industrial wastewaters
collected from the City of Ojai and unincorporated areas. After treatment, the effluent is discharged to
the Ventura River, just below Foster Park. Up until 1982, the plant was capable of treating to a
secondary level. In 1982, rotating biological contractors were added for oxidation of ammonia into
nitrate. In 1969, an oil and gas line was laid along the inland side if the Southern Pacific Railroad right-
of-way. As a result, the majority of open water area of the second mouth was filled. Then, in 1971,
more railroad bridge work resulted in a berm being constructed that eliminated virtually all of the
second mouth open water area (Ferren, Jr. et al., 1990).

State Park camping facilities completed in 1982 increased human activity in the area and further
impacted the Southern Coastal Dune vegetation to the point of elimination. The dunes began to migrate
inland as a result. Construction of a recreational vehicle park and an additional parking lot for the
nearby fairgrounds increased traffic and use of the area with more impacts to habitat (Ferren, Jr. et al.,
1990). The largest U.S. fire of the year, the Wheeler Fire (118,000 acres), occurred in the Los Padres
National Forest in July of 1985. Nearly 85 percent of the Casitas and upper Ventura River
subwatershed was burned.

1.5 PuBLIC PARTICIPATION AND SCOPING PROCESS

1.5.1 Purpose of Scoping Process

To identify key issues and concerns relevant to the scope of the EIS/EIR, the Corps and VCWPD
encouraged participation in the environmental review process from public agencies, special interest
groups, and the general public. A major component of this process is public scoping, which is a public
process designed to determine the breadth of issues to be addressed in the EIS/EIR.

1.5.2 Notice of Intent and Notice of Preparation

The Corps and VCWPD began the scoping process for the project by distributing the Notice of Intent
(NOI) (for NEPA) and the Notice of Preparation (NOP) (for CEQA) to potentially affected agencies
and groups. The NOI was published in the Federal Register on January 11, 2002. The NOP was
distributed on January 16, 2002.
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The NOI and NOP provided formal notification that an EIS/EIR would be prepared for this project to
all federal, State, and local agencies involved with funding or approval of the project, and other
interested organizations, agencies, and members of the public. The NOI and NOP are intended to
encourage interagency communication concerning the proposed project and provide sufficient
background information so that agencies, organizations and the public can respond with specific
comments and questions on the scope and content of the EIS/EIR. A Notice of Availability for this
EIS/EIR will be published in the Federal Register and local newspapers, which will initiate the 45-day
public review period.

No Initial Study was prepared since the Corps and VCWPD decided to proceed to the more
comprehensive review of a complete EIS/EIR. Copies of the NOI and NOP are included in Appendix
A. Copies of the comment letters received during 30-day review period of the NOI and NOP can be
found in Appendix A.

1.5.3 Public Scoping Meeting Information

The Corps and VCWPD held a public scoping meeting on January 31, 2002, at the Ventura County
Building in the City of Ventura. The purpose of the meeting was to receive public comments and
discuss the feasibility phase of the process. The scoping meeting addressed the history of Matilija Creek
and the Matilija Dam. A variety of reasons for removing the dam were presented to the public in the
meeting, including the long-term viability of the dam, the dam’s obsolescence, the return of blocked
sediments to beaches, restoration of impeded migratory steelhead, and the enhancement of outdoor
recreation and education. Methods for removing the dam, involving a combination of sediment removal
processes, were also presented and the public was solicited for their input on the proposed project.

1.5.4 Public Involvement

The Corps and VCWPD have also incorporated an ongoing public involvement program into the
planning and design process of the project. Public involvement activities have included involvement of
public representatives in the Working Groups, production of public newsletters, and maintaining the
project website at http://www.matilija.org that is available to the public.

A Matilija Dam Alternatives Workshop was held with the public on July 24, 2002, to discuss the
different alternatives proposed for the project as well as different factors that should be considered for
each alternative, such as sediment removal and disposal, littoral transport, cost implications, concrete
structure removal and disposal, NEPA/CEQA, habitat implications, fluvial processes, non-removal
options, and regulatory implications.

During the public review period for the Feasibility Study and Draft EIS/EIR, the public is invited to
provide comments on the project and its potential environmental impacts. During the public review
period, the Corps and VCWPD will conduct a public hearing on the project at which the public will be
given an opportunity to provide verbal comments on the project. The Final EIS/EIR will include
responses to public and agency comments on the environmental impacts of the project.
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2. NEED FOR AND OBJECTIVES OF PROPOSED ACTION

2.1 PURPOSE AND NEED

The primary purpose of the Matilija Dam Ecosystem Restoration Feasibility Study is to investigate
options for the ecological restoration of Matilija Creek and Ventura River, with particular attention
focused on restoring anadromous fish populations on Matilija Creek and returning natural sand
replenishment to Ventura and other southern California beaches (USACE, 2001). The U.S. Army
Corps of Engineers (Corps) and the Ventura County Watershed Protection District (VCWPD) have
evaluated a range of reasonable alternatives to provide for the restoration of riparian vegetation and
habitat for wildlife and fish, particularly sensitive species, such as the endangered steelhead
(Oncorhynchus mykiss), an anadromous fish. The federally listed endangered steelhead, which
historically had abundant runs in the Ventura River system, has been blocked access to over 50 percent
of its prime spawning habitat in the upper reaches of Matilija Creek by the 1948 construction of
Matilija Dam (Moore, 1980; Chubb, 1997; Capelli, 1999). Riparian habitat has declined 90 to 98
percent throughout the southwestern United States, and many of these habitat areas have disappeared
completely (Swift, 1984; Warner and Hendrix, 1985; Knopf et al., 1988; Faber et al., 1989; USDOI,
1994). Much of the decline of riparian habitat in Matilija Creek and the Ventura River is due to the
spread of giant reed or arundo (Arundo donax), an invasive weed, which in the past 30 to 50 years has
displaced many of the dense riparian stands that were once present. Some areas, including large
portions of the dam reservoir, now consist of nearly monotypic stands of giant reed. In addition,
beaches downstream in Ventura County have narrowed since construction of Matilija Dam, which has
blocked an estimated six million cubic yards of sediment. With a diminished supply of river-based sand
replenishment (caused by dam construction, watershed improvements, and riverbed sand and gravel
mining), beaches in the region are becoming increasingly eroded, causing a suite of environmental and
recreational problems (BEACON, 1989).

Agricultural, industrial, and urban development of the Ventura River watershed has degraded the
natural environment by adding system-wide stresses such as increased point and non-point pollution,
loss of habitat, groundwater depletion, increased water use, over-harvesting of wildlife, invasion of
exotic plants and wildlife, and structural alterations of waterways (Chubb, 1997; Moore, 1980;
CRWQCB-LA, 2002; Capelli, 1999). Throughout the Ventura River system, flood control and other
waterway changes have reduced riparian habitat, altered stream flows, limited access of species (such
as the steelhead) to critical habitat, and altered the sediment transport of the rivers and the coastline.

The plight of the endangered steelhead is representative of the environmental degradation of the
Ventura River ecosystem. Historically, the Ventura River supported a substantial steelhead run of up to
3,000 spawning fish a year. Currently, the anadromous steelhead population is severely depressed
(Chubb, 1997). While it is likely that steelhead pass upstream without detection, it is certain that their
numbers are low and below the 200 fish threshold associated with a high risk of extinction (Franklin
1980; Chubb, 1997). Over 50 percent of the primary spawning and rearing habitat is located in the
upper reaches of Matilija Creek, upstream of the Matilija Dam, thereby making it inaccessible to
steelhead (Moore, 1980; Chubb, 1997; VCWPD, 2003).

Ventura River beaches have been subjected to amplified erosional pressures caused by increased
fortification of the coastline and reduced sand renourishment. California coastlines are erosional by
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nature (BEACON, 1989), but the increased use of “armor” on coastlines, such as beach walls and rock
revetments, cause localized amplification of erosion rates. This problem is exacerbated by reduced
influxes of renourishing sand, which, under natural conditions, is supplied by sediment-laden rivers and
other sources. The construction of dams and other impediments of the natural sediment transport
system, however, block much of the sediment that rivers normally would carry from upstream areas to
the coastline. For example, an estimated six million cubic yards of sediment have been blocked by the
Matilija Dam since its construction in 1948. The end result has been loss of sand on coastal beaches,
causing an array of environmental and sand-resources impacts (Chubb, 1997; Brauner et al., 1998;
Moore, 1980; BEACON, 1989).

To further explain the need for the Matilija Dam Ecosystem Restoration Feasibility Study, Section
2.1.1 outlines the conditions that led to the decline of steelhead in the Ventura River. Section 2.1.2
summarizes the coastal processes that have led to beach sand depletion.

2.1.1 History of Steelhead (Oncorhynchus mykiss) in the Ventura River

Much of the information and references on steelhead in the following section are based on the 1997
Ventura Watershed Analysis — Focused for Steelhead Restoration by the Los Padres National Forest,
Ojai Ranger District (Chubb, 1997).

Historical Conditions. Historically, steelhead (Oncorhynchus mykiss) were common inhabitants of
California coastal streams as far south as San Diego. Steelheads are known to occur in the Ventura
River system and were estimated to be between 4,000 and 5,000 individuals prior to the development of
the Matilija Dam in 1947 (USFWS, 2003). Current estimates of steelhead populations in the river are
estimated to be less than 200 individuals utilizing habitat between the Robles Diversion in Reach 5 and
the estuary in Reach 1.

Historical accounts do not differentiate between steelhead and rainbow trout, creating difficulty in
determining the extent and magnitude of early anadromous runs. Newspaper articles of the late 1800s
repeatedly mention the large angler catches from throughout much of the length of the mainstem
Ventura River. River-flows were apparently adequate to support both resident and anadromous fish
throughout most mainstem reaches except during drought years. Sections of the mid to upper Matilija
Creek are thought to have been the primary spawning habitat, representing over half of the historically
used habitat (Moore, 1980). Approximately half of the river basin perennial and seasonal flowing
streams may have once supported anadromous steelhead.

Chumash Indians have inhabited the Ventura River basin for over 4,000 years. Several large villages
were located in the lower coastal portion of the watershed. The primary use of the upper watershed was
in dispersed hunting and fishing camps. Prior to the late 1700s, Chumash were known to burn sage
scrub and grasslands but not chaparral. It is thought that some of the fires would have escaped into
chaparral, perhaps altering vegetation patterns and fire intensities or intervals. Brushfires in the
surrounding chaparral habitat would lead to increased sediment load during winter months, which may
have had short term affects to local steelhead populations.
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Cattle grazing and vineyard productions were the most noticeable alterations associated with the
Spanish missions in the 1700s and the Spanish rancheros in the early 1800s. Vineyards and intensive
farming rapidly spread throughout the lower Ventura River basin. Both of these activities may affect
water quality through diversions of river water for agricultural processes, and razing may have been
heavy within portions of the watershed reducing grassland fuel loads. With the decline in the Chumash
population, prescribed burning was no longer practiced. Historical accounts of 1793 describe chaparral
stands as continuous, heavy, and decadent. It is not clear how fire patterns were affected during this
period. Homesteading began in earnest in the late 1800s, as did small hard rock mining operations and
oil exploration. Grazing may have declined around the turn of the century, which may have contributed
to fuel build up and later major fires increasing potential sediment deposition into the Ventura River
during storm events. During this period, ranches and small communities began to divert surface flows
from the mainstem Ventura River. As the number and volume of these diversions increased, impacts on
steelhead increased by reducing available instream water and habitat, and by the high mortality of
young fish diverted into unscreened water conveyance systems. Some of the structures associated with
these diversions also may have at least partially blocked upstream steelhead migrations. The Foster
Park Diversion in the lower mainstem Ventura River was completed in 1906.

As more people moved into the area and populations grew, over-fishing became a problem. Steelhead
were likely taken as bycatch in commercial seining operations within the ocean and lagoon (Ventura
Free Press, 1876). Recreational and subsistence fishing also had a noticeable impact; local newspaper
accounts bragged about the taking of hundreds of “trout” in a couple hours of fishing (Ventura Free
Press, 1878). Matilija Creek and other easily accessible drainages were the first to suffer the
consequences of severe overfishing.

Fire suppression activities began in earnest in the 1920s. Thereafter, the first documented major fire
occurred in 1932. The Matilija fire of 1983 burned 3,900 acres within the watershed, which resulted in
accelerated erosion that continued for at least a decade. Woody debris washed downstream causing log
jams that temporarily trapped sediment only to break loose and cause severe down-cutting and lateral
stream bank erosion with each successive storm. Fires altered riparian vegetation, often from mid- or
late-seral alder and cottonwood to early seral alder or willow thickets.

Inadequate flows became a noticeable problem to steelhead in the 1940s. Increasing agricultural and
municipal water demands expanded water diversions. Many water diversion structures were
impediments to upstream and downstream steelhead movements. Most water diversions were
unscreened causing the loss of countless steelhead juveniles and smolts. From what few accounts that
are available, steelhead appeared to begin their most precipitous decline in the late 1950s. The Matilija
Dam, completed in 1948, with the Robles Diversion Dam and Casitas Dam completed in 1958,
effectively cut-off steelhead access to over 50 percent of their historical spawning habitat. These dams
also captured much of the supply of sand and gravels, beginning a process that has drastically altered
downstream channels and floodplains.

Road building, maintenance, and use have also had a negative effect on steelhead and stream corridors.
Many of the present day access roads were built around the turn of the century. State Route (SR) 33
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was constructed in the 1930s. Lengthy highway sections run parallel and impinge upon the North Fork
River corridor, greatly influencing riparian habitat, the floodplain, channel morphology, and water
quality.

Current Conditions. The construction of the Matilija Dam, and subsequently, the construction of the
Robles Diversion Dam, has blocked access of anadromous steelhead to upstream spawning areas. The
resulting declines in local steelhead populations have led to a federal listing of steelhead as
“endangered” in the Southern California Steelhead Evolutionary Significant Unit (ESU) (VCWPD,
2003). The Ventura River anadromous steelhead population continues to be severely depressed,
although the Robles Diversion Fish Passage Facility is being constructed in an effort to restore access to
the upper main stem of the Ventura River below Matilija Dam (VCWPD, 2003). While it is likely that
steelhead pass as far upstream as possible without detection, it is certain that their numbers are low and
well below the 200 fish threshold associated with a high risk of extinction (Franklin, 1980). There have
been only a few scattered reports of anadromous adult steelhead in the Ventura River since the 1960s.
Moore (1980) estimated steelhead and resident rainbow trout populations within the study for December
1976 and the summer and fall of 1977 and 1978. Populations varied during this period from 943 fish in
1976 to 352 fish in July 1978. The low number of steelhead and rainbow trout identified during the July
1978 survey was attributed to unusually heavy flooding earlier in the year (VCWPD, 2003). During an
angling survey of trout populations conducted in the Ventura River below the Robles diversion during
an above average rainfall year, 52 trout were caught by angling (CDFG, 1997).

Southern California steelhead and rainbow trout are genetically very similar. As has been observed in
other steelhead populations (Shapovalov and Taft, 1954), resident populations may coexist and
geographically overlap with the anadromous form. Steelhead and rainbow trout eggs, fry, and juveniles
cannot easily be differentiated. However, they can conclusively be identified as “steelhead” when they
go through the smoltification process, which physiologically alters their systems for salt water and gives
them their characteristic sleek silvery appearance. Smolts move downstream with receding storm flows
from April through June (Shapovalov and Taft, 1954).

Southern steelhead have adapted to their unpredictable climate by retaining the flexibility to remain
landlocked through many years or generations before returning to the ocean when conditions allow
(Titus et al., 1994). Such traits and behaviors appear to be inherited, and there could very well be
differences in the extent of anadromy between different river basins and even within a single drainage
(Waples, 1991). Research into the movements of inland trout has also shown that different populations
have vastly differing degrees of mobility, ranging from a few feet to 50 miles within a year (Schmal
and Young, 1994). Both anadromous and resident trout have adapted to periodic flood extremes and
droughts through upstream movements.

Genetic analysis of resident rainbow trout from the upper Ventura/Matilija basin indicated that only 2
out of 31 of the sampled fish had clear native ancestry (Nielsen et al., 1997). It is possible, however,
that some of the more isolated populations may retain a greater proportion of native steelhead genes. It
is not known if the progeny of resident trout will ever be able to smolt and regain the anadromous life-
style of their ancestors.
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Projecting residential trout populations out across historically accessible reaches within the Ventura
River basin, Los Padres National Forest lands could yield roughly 199,500 juvenile trout on the whole,
or potentially enough smolts to support an adult steelhead run of approximately 2,800 (Chubb, 1997). A
similar estimate of potential steelhead production (2,100 adult spawners) can be derived from the
quantity and quality of spawning habitat, which could be made accessible to spawning steelhead within
the Los Padres National Forest Service lands. These estimates are comparable to the historical
projections of 2,000 to 3,000 steelhead in Matilija Creek (Clanton and Jarvis, 1946).

Habitat Quality - Migration. In a “normal” water year (15 to 40 inches of rainfall), there are
adequate peak flows to allow steelhead and rainbow trout to migrate upstream to their spawning
grounds if there are not barriers. Several successive winter storms would allow for multiple spawning
migrations and would assist with the movements of steelhead smolts downstream to the ocean.
However, an average of one out of five years is well below normal precipitation (less than 15 inches
over the year), severely limiting steelhead spawning migrations and trapping smolts. Low flow barriers
have a greater effect during the dry years, not only for limiting upstream spawning steelhead, but also
for limiting movements of steelhead juveniles and wild resident trout into late summer refugia habitats.

Migrating steelhead can generally navigate upstream against flows up to six feet per second and leap
over four- to six-foot heights (Evans and Johnston, 1972). Deep water (greater than half of the vertical
jump) is necessary to gain the leaping momentum. Resting pools are necessary in long sections of high
velocity flows. During low flows, boulder cascades, bedrock slides, and low gradient riffles may
become barriers to upstream fish movement. Steelhead may become stranded on their upstream
migration if flows rapidly decline. The presence of good deep pools is essential during this period, as
fish may need to wait out the period between storms. Swimming and jumping abilities are size-
dependant (Evans and Johnston, 1972), so only larger individuals may be able to reach the upper reach
spawning beds.

Artificial barriers to steelhead migrations include Casitas Dam on Coyote Creek, the Robles Diversion
Dam on the Ventura River, Matilija Dam on Matilija Creek, and Wheeler Gorge Campground road
crossing on the North Fork. Removal of these barriers may provide opportunities to open up substantial
additional areas of steelhead habitat. However, other natural barriers exist in the upper reaches of the
main stem of Matilija Creek, Murrieta Creek, and Upper North Fork Matilija Creek (VCWPD, 2003).

Habitat Quality — Spawning. Steelhead use flowing reaches to spawn. They are not limited to
perennial waters and may use intermittent reaches to avoid crowding and potential predators (Carroll,
1985; Everest, 1973). Riffles provide the predominant spawning habitat, although small gravel pockets
associated with pool tails may also be utilized. Not all riffle habitat is good spawning habitat, however.
Good spawning habitat should have a high percentage of gravels (greater than 20 percent), no more
than 15 percent fine sediments, and channel morphology offering good oxygen and silt carrying
velocities. Dominant particle sizes should be between 0.5 and 3 inches in diameter, the gravel patches
should be at least 20 square feet in area, and cobble should extend no greater than 6 inches above the
water surface (VCWPD, 2003).
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Habitat Quality - Rearing. Soon after hatching, steelhead fry swim up through the gravel and disperse
downstream into shallow slow water stream margins (Bisson et al., 1981). Low gradient riffles, runs,
and glides provide the primary rearing habitat into the early summer. The quality of rearing habitat is
largely determined by the continuation of water flow of moderate temperatures and the availability of
cobble, boulders, and small woody debris for use as cover from predators and protection from high
water velocities. Woody debris is important as a refuge from predators and high water velocities
(VCWPD, 2003). Instream cover is in low abundance throughout much of the upper Ventura River
Basin, but is better in the upper portions of Matilija Creek than downstream (VCWPD, 2003). Smaller
sized wood is of importance to rearing juveniles, although it is still an uncommon element in this
region.

2.1.2 Beach Sand Depletion in Ventura County

Flows and sediment transport from the Ventura River affect beaches east of the Ventura River estuary
by providing sediment input to the Santa Barbara Littoral Cell, an alongshore flow pattern that delivers
sediment along beaches in a west-to-east direction from Ellwood in Santa Barbara County to Point
Magu in Ventura County (Appendix E). The main sources of natural sand supply are from cliff erosion
and episodic delivery of sediment from the streams and rivers that discharge into the river periodically.
Beaches in the Ventura region are becoming increasingly eroded due to lack of replenishment from
input sources. The region from Emma Wood beach to Point Magu has a wider berm width than the
eastern portion of the littoral cell, but is receiving increased erosion stress, leading to greater sand
depletion and beach recession. The removal of the Matilija Dam presents a potential to not only return
sediment inputs from the Ventura River closer to original levels, but also the opportunity to provide
beach replenishment through the transport of sediment that has collected behind the dam (Appendix E).

In the last 80 years, fluvial sand supplies have been markedly reduced by dam construction, watershed
improvements, and riverbed sand and gravel mining. In the Ventura River to Ventura Harbor sub-cell,
sand delivery from the Ventura River and losses from Pierpont Bay beaches have been identified as the
main sources of sediment (Appendix E).

The Comprehensive Sand Management Plan prepared for BEACON in 1989 estimated that the Ventura
River produces 80,000 cubic yards (c.y.) of sediment per year between 0.125 to 0.7 mm in size, while
beach erosion between Ventura River and the Ventura Harbor resulted in 200,000 c.y. of similar sized
sediment lost per year. Current sediment yield estimates for that same size range indicate that only
48,400 c.y. per year are delivered to the ocean (Appendix E). The study by BEACON suggests that the
Ventura River in 1989 was producing about 70 percent of its former natural yield. Therefore, a deficit
of at least 35,000 c.y. per year may be attributed to dam construction and sand mining. Since 1970, the
beaches have eroded at a rate of about 210,000 c.y. per year (Appendix E).

2.2 PrRoOJECT OBJECTIVES

The primary planning objectives are specified as follows, based on a multi-agency consensus effort by
the Corps (USACE, 2001):

« To improve aquatic and terrestrial habitat and access to habitat along Matilija Creek and the Ventura River to
benefit fish and wildlife species, including the endangered southern California steelhead.
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e Restore the hydrologic and sediment transport regime to support downstream coastal beach sand
replenishment conditions.

« Enhance recreational opportunities along Matilija Creek and the downstream Ventura River system. It should
be noted, the Corps is limited in their ability to participate in recreational opportunities, and recreation
benefits do not influence project formulation.

2.3 STUDY AUTHORITY
2.3.1 Feasibility Phase Study Authority

The Corps prepared a Section 905(b) Reconnaissance Study as an initial response to the Resolution of
the U.S. House of Representatives Committee on Transportation and Infrastructure (Docket 2593),
adopted 15 April 1999, which read:

Resolved by the Committee on Transportation and Infrastructure of the United States
House of Representatives, that the Secretary of the Army is requested to review the
report of the Chief of Engineers on the Ventura River, Ventura County, California,
published as House Document 323, 77" Congress, 1% Session, and other pertinent
reports, with a view to determining whether any modifications of the recommendations
contained therein are advisable at this time, in the interest of environmental restoration
and protection, and related purposes, with particular attention to restoring anadromous
fish populations on Matilija Creek and returning natural sand replenishment to Ventura
and other southern California beaches.

The purpose of the reconnaissance phase study was to determine if there was a federal interest in
participating in a cost-shared feasibility phase study to evaluate environmental restoration opportunities
in the Ventura River in the vicinity of Matilija Dam, with particular attention to restoring anadromous
fish populations on Matilija Creek and returning natural sand replenishment to Ventura and other
southern California beaches. In response to the study authority, the reconnaissance study was initiated
in February 2000. The reconnaissance study found that there was a federal interest; hence, the Corps
initiated the Matilija Dam Ecosystem Restoration Feasibility Study.

2.3.2 Previous Environmental Studies

The following reports were reviewed by the Corps as part of the reconnaissance study. Other relevant
studies have been cited throughout this EIS/EIR, as they pertain to specific issue areas.

e Matilija Dam Removal Appraisal Report, April 2000. A reconnaissance level investigation focusing on the
feasibility of removing Matilija Dam, prepared by the U.S. Bureau of Reclamation (BOR). The major
objectives of the study were to: 1) improve aquatic and terrestrial habitat along Matilija Creek and the
Ventura River to benefit fish and wildlife species, particularly the endangered southern California steelhead;
2) restore the hydrologic and sediment transport regime to support downstream coastal beach sand
replenishment conditions; and, 3) enhance recreational opportunities along Matilija Creek (including U.S.
Forest Service land) and the downstream Ventura River system.

o Sediment Loads in the Ventura River Basin, Ventura County, California, 1969-81, dated 1988. Focused on
the sediment transport in the Ventura River, from 1969 to 1981; prepared by the U.S. Geological Survey, in
cooperation with the California Department of Boating and Waterways.

e Coastal Benefits and Impacts of Dismantling Matilija Dam, 2000. Prepared by James A. Bailard and
published in the proceedings of the Sand Rights Conference. The report focused on the benefits of the
sediment currently trapped behind the dam as beach nourishment, if the dam were removed.
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« Report on the Reconnaissance Investigation, Ventura River Watershed, June 1964. Prepared for the Ojai Soil
Conservation District by Boyle Engineering.

e Ventura River Steelhead Survey, 1997. Prepared by M. H. Capelli for the California Department of Fish and
Game. The report focused on the existing steelhead migration and potential restoration in the Ventura River.

e Ventura Watershed Analysis, 1997. Prepared by S. Chubb for the Forest Service, Los Padres National
Forest. The report focused on steelhead restoration.

e Ventura Marina Reconnaissance Report, 1986. Prepared by the U.S. Army Corps of Engineers, Los Angeles
District. The report recommended improvements and modifications to navigation facilities in the Ventura
Harbor to reduce maintenance dredging.

e Survey Report for Beach Erosion Control, Ventura County, California, 1980. Prepared by the U.S. Army
Corps of Engineers, Los Angeles District.

e Planning Aid Memorandum for the Proposed Matilija Dam Removal Project Appraisal Study, Ventura
County, California, 2000. Prepared by the U.S. Fish & Wildlife Service (USFWS) for the BOR’s Appraisal
Study. The report focused on four topics: (1) existing fish and wildlife resources data for the study area from
various sources, (2) Ventura River watershed wildlife, vegetation and habitats, (3) special status species, and
(4) comments from other agencies.

e Matilija Dam Decommissioning Appraisal Report Supplement and Preliminary Evaluation of Environmental
Impacts, April 2000. Prepared by the U.S. Army Corps of Engineers, Los Angeles District, as a supplement
to the BOR’s Appraisal Report. The report is located in Appendix G of the BOR’s Appraisal Report.

24 INTENDED USES OF THE EIS/EIR AND OTHER PUBLIC AGENCY ACTIONS

This EIS/EIR is intended to satisfy the environmental review requirements for the Proposed Action
pursuant to the requirements of NEPA and CEQA. Corps and VCWPD decision makers will consider
the information contained in the Final EIS/EIR before taking any action to approve the Proposed
Action. In addition to these approvals, the Proposed Action would be subject to the agency permits and
approvals listed in Table 2-1. The Final EIS/EIR is intended to provide NEPA/CEQA review for all
required permits and approvals needed to construct, operate, and maintain the Proposed Action.
Compliance with applicable laws, regulations, and executive orders is summarized in Section 5.12.
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Table 2-1: Required Permits and Approvals

Agency

Permit/Approval Needed

Legal Citation

California Department of Fish
and Game

Streambed Alteration Agreement

Section 1602 of the California Fish and Game
Code (88 1600 to 1607)

U.S. Fish and Wildlife Service

Biological Opinion

Section 7 of the Endangered Species Act of
1973, as Amended (16 U.S.C. 1531 et seq.)

National Marine Fisheries
Service

Biological Opinion

Section 7 of the Endangered Species Act of
1973, as Amended (16 U.S.C. 1531 et seq.)

Regional Water Quality Control
Board

NPDES General Construction Activity
Stormwater Permit

Section 402 of the Clean Water Act of 1977, as
amended (33 U.S.C. 1342 et seq.)

NPDES permit for Groundwater Discharges
Associated with Construction Activity

State Water Quality Certification

Section 401 of the Clean Water Act of 1977, as
amended (33 U.S.C. 1341)

Waste Discharge Requirements

Porter-Cologne Water Quality Control Act
(Water Code 13260-13274)

California Coastal Commission

Coastal Consistency Determination

Coastal Zone Management Act (16 U.S.C.
Sections 1451 et seq.) and California Coastal
Act (California Public Resources Code, Division
20, Section 30000 et seq.)

U.S. Army Corps of Engineers,
Regulatory Branch

Water Quality Evaluation and Compliance
Determination (Future Maintenance)

Section 404(b) (1) of the Clean Water Act of
1977, as amended (33 U.S.C. 1251 et seq.)
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3. ALTERNATIVES

Five alternatives have been proposed for the Matilija Dam Ecosystem Restoration Project, including the
No Action Alternative and four main alternatives. Of the four action alternatives, three have two sub-
alternatives that have been considered for this EIS/EIR. The following lists the alternatives with their
associated sub-alternatives:

o No Action Alternative
e Alternative 1 - Full Dam Removal/Mechanical Sediment Transport - Dispose of Fines, Sell Aggregate
e Alternative 2 — Full Dam Removal/Natural Sediment Transport
- Alternative 2a - Slurry “Reservoir Area” Fines Off Site
- Alternative 2b - Natural Transport of “Reservoir Fines”
e Alternative 3 - Incremental Dam Removal/Natural Sediment Transport
- Alternative 3a - Slurry “Reservoir Area” Fines Off Site
- Alternative 3b - Natural Transport of “Reservoir Fines”
e Alternative 4 — Full Dam Removal/Long-Term Sediment Transport
- Alternative 4a - Long-Term Transport Period
- Alternative 4b - Short-Term Transport Period

3.1 OVERVIEW OF ALTERNATIVES

As described in Section 2.3, several project objectives have been set forth to be accomplished by the
Proposed Action. To meet these objectives, a wide range of project features has been considered.
Features were considered and combined in different manners before being screened. Multiple iterations
of alternative screenings were conducted to develop and refine the remaining alternatives presented in
this section. As all of the alternatives have the same set of objectives, some project features are shared
by all of the alternatives and other features, though having analogous roles, perform their functions in
different ways. To achieve the objectives described in Section 2.3, each of the action alternatives
include the following project activities:

« Removal of Matilija Dam;
e Removal of material from behind the dam;
e Implementation of downstream flood protection;

« Removal of giant reed beginning in Reaches 7, 8, and 9, then continuing with eradication activities
downstream,;

e Modification of downstream water supply facilities to maintain water quantity and quality;
o Revegetation and restoration.

The following describes methodologies for these project activities that are common to all of the
alternatives presented.

Removal of Matilija Dam. A central feature of all of the action alternatives is the removal of Matilija
Dam, which would enhance aquatic and terrestrial habitat and access to habitat along Matilija Creek
and the Ventura River and restore a more natural hydrologic and sediment transport regime for the
Ventura River. Controlled blasting would allow the removal of the dam in a relatively short period of
time. Excavation of sediments behind the dam would be necessary to access the back face of the dam
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for removal operations, making the duration of the dam removal dependent on the removal of the
sediments behind the dam. Because sediment removal activities vary by alternative, the time required
for dam removal also varies under each alternative. The dam would be removed in 15-foot increments
by placing explosives at proper distances along horizontal plains of the dam face. Most of the dam
would be removed in 11 of these 15-foot increments. Removal of the dam abutment would require
additional blasting. After blasting, the concrete blocks would be prepared for hauling with a hoe-ram,
broken to a maximum diameter of two feet with all reinforcement cut flush with the concrete. Disposal
of the concrete depends on the alternative; methods include hauling off site for recycling, crushing for
reuse and sale as aggregate, use as riprap slope protection in the project, and burial in fill sites within
Matilija Canyon.

Removal of sediment behind Matilija Dam. Reservoir area sediments would be removed from behind
the dam using cutter head suction dredges (in Alternatives 1, 2a, 3a, 4a, and 4b) or clamshell dredges
(in Alternatives 2b and 3b). Sediment would then be excavated to construct a pilot channel, no greater
than ten feet deep, to initially convey flows through the reservoir basin. The material excavated for the
pilot channel differs greatly from alternative to alternative, both in its quantity as well as how it is
disposed and stabilized.

For Alternatives 1, 2a, 3a, 4a, and 4b. Sediment removal using the suction dredges would require two
12-inch cutter head suction dredges working 24 hours a day, seven days a week for approximately nine
months to slurry the material to a downstream disposal site. An eight-mile long carbon steel pipeline
and pumping system would be constructed to convey fresh water from Lake Casitas (4,500-acre feet to)
to be used as a slurry media. A 90,000-gallon fresh water storage tank would be placed on the left dam
abutment to provide surge capacity. The slurry pipeline would be constructed of high-density
polyethylene and would run from the reservoir area to the 94-acre disposal site off of Rice Road,
approximately 0.5 mile downstream of the Robles Diversion. The slurry would pass through a
stationary screen to eliminate coarse material and then would enter a thickener. The thickener would
serve to increase the solids concentration of the slurry and recycle water for the dredging operations,
where a pump would send this water back to the dredges. A make-up water pump would be required to
pump water back to the dredges. A single 400-horsepower pump would maintain slurry velocity in the
pipeline.

The slurry would then be transported via a high-density polyethylene (HDPE) pipeline to a disposal
site. A pump would be required at the dam to maintain slurry velocity in the pipeline. Additionally, an
eight mile-long carbon steel fresh water pipeline and pumping system would be needed from Lake
Casitas. A water storage tank would also be required to provide surge capacity. The thickener overflow
could be fed directly into the storage tank if sufficient elevation difference between the thickener and
storage tank was available.

As shown in Figure 3.1-1, three potential sites downstream of the Matilija Dam have been selected as
being feasible locations to dispose of the slurried material:
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e Rice Road: Figure 3.1-2 shows the 90-acre Rice Road slurry disposal site’s location approximately 2.5 miles
downstream of the Matilija Dam on the east side of the river, downstream of Robles Diversion. Located at
the bottom of a 60-foot cliff in the Ventura River floodway, approximately 5,000 feet of earth levee 15 feet
high would need to be constructed along the Ventura River. The average depth of the stockpile at this location
would be 15 feet, which would be suitable for slurry operations and de-watering.

o Highway 150: The Highway 150 slurry disposal area, as shown in Figure 3.1-3, consists of four non-
contiguous sites totaling approximately 118 acres and would range from 3.6 to 6.3 miles downstream of
Matilija Dam. One sub-site, measuring 50 acres, would be located immediately upstream of the Highway 150
bridge. The three remaining sub-sites would all be located downstream of the Highway 150 bridge. The
second sub-site would be immediately downstream of the Highway 150 bridge and be 25 acres. The first two
sub-sites would be built against the side of the floodplain and armored to resist 2- to 5-year interval storm
events. The third sub-site would be located approximately 0.5 mile downstream of the Highway 150 bridge,
be 11 acres, be constructed in the middle of the floodplain, and also need to be armored to resist flooding.
The fourth sub-site would be 36 acres and be approximately 1,000 feet downstream of the Santa Ana Bridge.
This sub-site would be built in an open space area. Dikes ranging from 6 to 15 feet in height would be
constructed for all sub-sites to contain the slurried materials.

e North of Baldwin Road: The North of Baldwin Road site, as shown in Figure 3.1-4, be located 3.6 miles
downstream of the Matilija Dam, to the west of the Ventura River, north of Baldwin Road. Approximately 95
acres of this 200 acre parcel would be used for slurry disposal.

Of these three disposal areas, only one would be chosen for use as the disposal site. As a decision has
not yet been reached on which disposal site would be used for the project, all three disposal areas are
analyzed in this document. Regardless of which site is chosen, construction and operation of the
disposal site would be similar. The dikes for containing the slurried materials would be constructed of
sands and gravels excavated from the site and compacted. Slopes on the interior of the disposal basin
would be compacted to a 2H:1V (horizontal:vertical) ratio and slopes on the outside of the dike walls
would be 4H:1V and would be stabilized with willows and native vegetation. Interior dikes within the
disposal basin would be constructed during slurry operations to enhance stability and separate fines
from the water. Prior to slurry operations, the area would be cleared of vegetation to enhance
percolation. Additional engineered details (such as collection systems, settlement ponds, observation
and pumping wells) could be added to enhance collection of water and return it to Lake Casitas.
Slurried materials would be an average of 15 feet thick once placed in the disposal basin.

For Alternatives 2b and 3b. Sediments behind the dam would be removed using clamshell dredges,
requiring four months of dredging. Approximately 0.5 million cubic yards of dredged sediment would
be stockpiled upstream within the basin and allowed to be naturally eroded by fluvial processes with the
other trapped sediment.

Implementation of downstream flood protection. Since there is some increased risk to downstream
flooding with the removal of the dam and movement of sediment behind the dam downstream, flood
protection measures have been developed for the proposed action. These measures include
modifications to all the existing levees, modifications or replacement of bridges, and the acquisition of
some properties. Improvements were based on offering a 100-year level of protection even though there
is currently not a 100-year level of protection within the existing levees. Because of the differing risk
involved in the release of sediments under different alternatives, two different levels of improvements
have been proposed: a “high level” and “low level.”
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Both the high and low levels of flood control protection would include the purchase and removal of the
Matilija Hot Springs retreat facility, two houses at Camino Cielo, and nine cabins at Camino Cielo. The
Camino Cielo Bridge would also need to be removed.

Under both levels of flood control protection, the Santa Ana Road Bridge would need to be replaced
with a higher structure to allow 100-year flood flows to pass underneath. The Santa Ana Road Bridge
would be completely closed during bridge replacement activities, which would occur between June and
October. As the riverbed is generally dry during this season, a temporary road over the Ventura River
is proposed to maintain traffic capacity. The road would cross the riverbed approximately 250 feet
downstream of the existing bridge on an elevated roadway built with four 60-inch culverts to convey
low flows (see Figure 3.1-5). During normal dry season conditions, traffic would be detoured to the
temporary road and the speed limit would be established to account for the relatively small radius
curves required for the temporary roadway. The temporary road would be equipped with gates and
warning signs to close the road in case of a storm event. The temporary road and riprap protected side
slopes would be designed to allow flow to occur over the road during such an event. Traffic would be
detoured to Highway 150 during any closures.

Material required for construction and modification of levees, estimated to be a maximum of 200,000
cubic yards of material, would be excavated and brought from the reservoir area to the levees or levee
construction sites. Additional riprap stone protection would be placed on any new or modified levees.

For Alternatives 1 and 4a - Low Level Flood Protection. Because of the sediment removal/stabilization
methods used in Alternatives 1 and 4a, the low level downstream flood protection would be required as
a part of the project. Under these alternatives, new levees and floodwalls would be constructed at
Meiners Oaks and the Robles Diversion as well as Camino Cielo, and the Live Oaks and Casitas levees
would be raised and floodwalls would be added at these locations. Levees and floodwalls at these
locations would be constructed to the following heights:

e SR 33 Camino Cielo Protection — Floodwall 0.1 to 6.6 feet

e Meiners Oaks, Robles Diversion — Levee 0.0 to 1.4 feet, Floodwall 1.4 to 12.0 feet, Levee 12.0 to 5.1 feet

e Live Oaks - Floodwall 0.0 to 6.8 feet

o Casitas Springs — Levee 6.7 to 5.5 feet, Floodwall 5.5 to 7.4 feet, Levee 7.4 to 1.2 feet

e Canada Larga - Levee to 3.0 feet.

For Alternatives 2a, 2b, 3a, 3b, and 4b — High Level Flood Protection. High-level flood protection for
Alternatives 2a, 2b, 3a, 3b, and 4b would require the construction of new levees and floodwalls at
Meiners Oaks and the Robles Diversion, Camino Cielo, and Cafiada Larga. Levees and floodwalls
would be modified at Live Oaks and Casitas. Levees and floodwalls at these locations would be
constructed to the following heights:

¢ SR 33 Camino Cielo Protection — Floodwall 4.1 to 10.6 feet
e Meiners Oaks, Robles Diversion — Levee 0.0 to 6.4 feet, Floodwall 6.4 to 17.0 feet, Levee 17.0 to 10.1 feet
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e Live Oaks - Levee 5.2 to 4.3 feet, Floodwall 4.2 to 12.8 feet
o Casitas Springs — Levee 12.7 to 11.5 feet, Floodwall 11.5 to 13.4 feet, Levee 13.4 to 7.2 feet.

Removal of giant reed. Giant reed eradication activities would extend upstream beyond the influence
of the reservoir limits into Reaches 8 and 9, through the reservoir and dam area in Reach 7, then along
the Ventura River from Reach 6 consecutively through the other reaches downstream through Reach 1.
Since giant reed propagules are transported fluvially from upstream areas to infest areas downstream,;
eradication efforts would need to start in the uppermost reaches and work downstream. Eradication
activities in Reaches 7, 8, and 9 would be completed prior to the commencement of dam removal and
reservoir material excavation. Giant reed removal would be accomplished with the use of a flail mower.
The biomass would then be removed, chipped, and dried. An EPA-approved foliar herbicide with a
high concentration of glyphosate or similar compound, such as Rodeo™, would be sprayed over the cut
areas. Periodic follow-up treatment would be required for at least five years, and additional monitoring
and eradication efforts would be necessary throughout the life of the project to prevent re-
establishment. A watershed-wide giant reed management plan would need to be in place to control giant
reed in areas adjacent to the 100-year floodplain and along Ventura River tributaries not included in the
study area, such as Coyote and San Antonio Creeks.

Modification of downstream water supply facilities to maintain water quantity and quality. With
all of the alternatives increasing sediment moving downstream, Casitas Municipal Water District
facilities at Robles and City of Ventura water supply facilities at Foster Park would require
modifications to help control water quality impacts caused by the sediments. Modifications to Robles
Diversion Dam would include an expansion of the sediment debris basin, installation of radial gate
sediment bypass structures in the dam, and construction of a desilting basin contributed by the local
sponsor as an improvement. Water diversion operations from Robles to Lake Casitas could be
interrupted for up to a year if more than 40,000 cy of sediment deposits in Robles sediment basin.
Under Alternatives 2b and 3b, approximately 48,000 acre-feet of water would need to be procured to
replace missed water diversions caused by sediment blocking water diversion. At Foster Park, two
wells would be drilled to make up for expected shutdowns in City of Ventura diversion operations,
which could more than triple for the first one to three years following dam removal.

Each of the alternatives and sub-alternatives are described in the sections that follow.

3.2  THE NO ACTION ALTERNATIVE (FUTURE WITHOUT-PROJECT)

Under the No Action Alternative, neither the Corps nor the VCWPD would initiate any action to
restore the Matilija Creek riverine ecosystem, including removal of Matilija Dam. By 2020, Matilija
Reservoir is expected to have less than 50 acre-feet of water storage capacity due to sedimentation. An
estimated additional 3,500,000 cubic yards of sediment, beyond what currently is trapped, could
continue to accumulate in the reaches behind Matilija Dam, leading to further alteration of upstream
habitat and channel areas. As the structure becomes less efficient in trapping material during storm
events, more sediment will pass over the dam eventually being deposited along the mainstem of the
Ventura River and then carried by river flows to the coast.
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Because Matilija Dam would stay in place under the No Action Alternative, the dam would continue to
block upstream passage for steelhead, denying them access to spawning areas in upper Matilija Creek
and its tributaries, which comprises up to 50 percent of the steelhead’s prime spawning habitat in the
Ventura River system (Moore, 1980). In addition, the dam would continue to act as a barrier for
wildlife movement for other terrestrial and aquatic species.

At an unspecified future date, probably at least 50 years from now, Matilija Dam would need to be
demolished due to age and structural deterioration. At that time, methods for removal of the sediment
behind the dam would need to be investigated.

3.3 ALTERNATIVE 1 — FuLL DAM REMOVAL/MECHANICAL SEDIMENT TRANSPORT -
DiSPOSE OF FINES, SELL AGGREGATE

For Alternative 1, the majority of the sediment behind the dam would be removed mechanically with
the majority of fines being slurried to a disposal area off site and the remainder disposed of at the
Toland Road Landfill. Commercially marketable material would be sold as aggregate. Alternative 1 is
designed to fully remove the dam in one continuous process while roughly 2.1 million cubic yards of
fine sediments are excavated and slurried to one of the three potential disposal sites. Of the remaining
3.8 million cubic yards of sediment, 3.0 million cubic yards of sand and gravel would be stockpiled
upstream of the reservoir area on the east side of the channel and sold from the site for use as
aggregate. Residual fine sediment (770,000 cubic yards) would be trucked to the slurry disposal area.
Concrete rubble from the dam would be crushed and sold as aggregate. Metal debris would be hauled
from the site and salvaged. Non-recyclable debris would be sent to the Toland Road Landfill.
Potentially, the dam could be deconstructed in a single season.

Steps to complete the full dam removal process would include: (1) constructing low level downstream
flood protection measures; (2) removing fine material against the dam by sluicing material through low-
level outlets during high flows (greater than 400 cfs), which generally occur in the winter months when
the river flows, and/or dredging by either mechanical or hydraulic means; (3) constructing a temporary
diversion for low flows; (4) removing the entire dam; (5) regrading sediments and constructing a low
flow channel through the sediments; (6) waiting for a substantial flow; and (7) monitoring downstream
impacts during and after a substantial flow.

As described above in Section 3.1, Overview of Alternatives, Alternative 1 would require the low level
flood control measures and modification of downstream water supply facilities. During slurry
operation, the reservoir basin would be stripped of all vegetation and giant reed. Material behind the
dam would be excavated and slurried to one of the three proposed disposal sites.

The approximate time to process and sell the marketable materials is ten years. The material would be
marketed and sold throughout Ventura County and southern Santa Barbara County from behind the
dam, thereby reducing the need to import material from other regions. Aggregate purchasers would buy
directly from the site. Truck routes have been identified along major state and local roads. The
anticipated truck routes are Highway 33 - Highway 101 - local roads, and/or Highway 33 - Highway
150 - Highway 126 - local roads. Thus, the radius of influence for anticipated truck routes would be
throughout Ventura County and southern Santa Barbara County communities.

Draft EIS/EIR 3-11 May 2004



MATILIJA DAM ECOSYSTEM RESTORATION PROJECT
3. Alternatives

A 60-foot wide channel with 3:1 (horizontal to vertical) side slopes would be excavated to convey flows
through the reservoir basin. The alignment of the channel would be excavated along the southern side
of the reservoir as adjacent as feasible to the canyon wall. The channel’s streambed elevation would be
similar to the pre-dam elevation, but would be straighter and slightly steeper. Aggregate would be
stockpiled on the northern side of the reservoir basin for sale activities. A soil cement revetment,
constructed utilizing on-site aggregate and extending 13 feet above the channel invert and 5 feet below,
would be constructed to protect sand and gravel operation during 100-year storm events. This
revetment would be a temporary structure, which would be removed and recycled following completion
of the aggregate sale operation. After the removal of this structure, the channel alignment and
configuration would be allowed to move freely within the reservoir basin.

Graded areas, including the slurry disposal area, would be re-vegetated with locally native stock or
sterile annual grasses to control erosion.

Dam removal and slurry operations would require approximately two years to complete, but sale of the
aggregate material is assumed to take approximately ten years. Table 3-1 summarizes the components
of Alternative 1. Figures 3.3-1a and 3.3-1b show the project components associated with Alternative 1.

Table 3-1: Alternative 1 — Full Dam Removal/Mechanical Sediment Transport:
Dispose of Fines, Sell Aggregate

Components Details
Process Full
Dam Removal Time Required 12 mqnths _
Reservoir Area Amount Excavated g;&rgqc'ltli'gg) C.y. (770,000 c.y. more following aggregate
E'Qriosve;f'mem Method of Transport Slurry (2.1 million c.y.), Truck (770,000)
Length of Transport Period 9 months
Amount Excavated 3.8 million c.y.
: Method of Transport Truck (3.0 million c.y.)
CRigﬁ]r(s)Sa?edlment Number of Truck Trips Approx. 135,000
Length of Transport Period 10 years (truck); Dependent on Hydrology (natural)
Sale of Aggregate Yes (3.0 million c.y.)
Matilija Hot Springs Purchase and Vacate Structures at Complex
Camino Cielo Structures (11) Purchase a_nd Remove 2 Houses and 9 Ca_bins
Camino Cielo Bridge Erei(r%oeve Bridge and Restore Channel Section. Construct New
Downstream Meiners Oaks, Robles Levee, Add Levee/Floodwall Along East Bank. Levee: 2.8 ft. avg.,
Improvements Floodwall/Levee Floodwall: 2.8 ft avg., Levee: 2.8 ft. avg., Floodproof Robles
Live Oaks, Levee/Floodwall Raise Existing (West) Levee: 2.0 ft. avg.
Santa Ana Bridge Widen channel and extend bridge
Casitas Springs, Increase Existing (East) Levee Height. Levee: 2.4 ft. avg.,
Levee/Floodwall/Levee Floodwall: 2.4 ft. avg., Levee 2.4 ft. avg.
Slurry Disposal Yes
Land Acquisition Yes
Other Sediment Stabilization No
Exotic Species Removal Yes
Revegetation and Clean-up Yes
Habitat Value Total Average Annual Habitat Units | 609
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34 ALTERNATIVE 2 — FuLL DAM REMOVAL/NATURAL SEDIMENT TRANSPORT

Alternative 2 is designed to fully remove the dam in one continuous process and allow removal of
sediment using river hydraulic forces to move trapped sediment to locations more suitable for natural
river functions, thereby reducing cost and impacts associated with mechanical means of relocating
sediment. Dam removal techniques would determine to some extent how the sediment is released from
the reservoir. Water levels can be lowered prior to full dam removal through a low-level outlet or water
levels can be set by the dam elevation during the removal process. In either case, work would be
conducted continuously until the dam is removed. Concrete rubble from the dam would be processed
for transportation and transported to Hanson Aggregates. Non-recyclable debris would be sent to the
Toland Road Landfill. Downstream sediment concentrations would be controlled only by river flow.
The advantages of the removing the dam in one continuous process would be speed of removal and
overall cost. Potentially, the dam could be deconstructed in a single season.

Steps to complete the full dam removal process would include: (1) constructing downstream flood
protection measures; (2) removing fine material against the dam by sluicing material through low-level
outlets during high flows (greater than 400 cfs), which generally occur in the winter months when the
river flows, and/or dredging by either mechanical or hydraulic means; (3) constructing a temporary
diversion for low flows; (4) removing the entire dam; (5) regrading sediments and constructing a low
flow channel through the sediments; (6) waiting for a substantial flow; and (7) monitoring downstream
impacts during and after a substantial flow.

Within Alternative 2, there are two major sub-alternatives, which differ in how fine sediments are
transported. In Alternative 2a (Slurry “Reservoir Area” Fines Off Site), the 2.1 million cubic yards of
fine sediment in the reservoir area would be excavated and slurried to an off-site disposal area. In
Alternative 2b (Natural Transport of “Reservoir Fines”), approximately 0.5 million cubic yards of
material immediately behind the dam is excavated and stockpiled upstream. All sediment is then eroded
by storms and naturally transported downstream. Both sub-alternatives would require the high level
flood control protection as described in Section 3.1, above. Graded areas, including the slurry disposal
area, would be re-vegetated with locally native stock or sterile annual grasses to control erosion. The
two sub-alternatives are described in greater detail below.

34.1 Alternative 2a — Full Dam Removal/Natural Sediment Transport - Slurry “Reservoir
Area” Fines Off Site

The site behind the dam would be stripped of vegetation and giant reed as described in Section 3.1.
Alternative 2a calls for two suction dredges to work 24 hours a day, seven days a week to slurry 2.1
million cubic yards of fine sediment from behind the dam to one of the three potential disposal sites
downstream over the course of nine months. A small pilot channel, no greater than 10 feet deep, would
be excavated to initially convey flows through the reservoir basin. The excavated material would be
processed and slurried to one of the downstream disposal sites, as described in Section 3.1.

The remaining 3.8 million cubic yards of sediment trapped behind the dam would be allowed to erode
within the original reservoir limits. Although the remaining sediment would be stockpiled in the
excavated reservoir area of the dam, Alternative 2a does not include any additional landscaping,
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stabilization, or armoring for the stockpiled sediment. Leaving the stockpiles unarmored would allow
the sediment to be carried downstream in storm events of any size and would not restrict this erosion to
occur only during storm events greater than a certain intensity. It is expected that storm flows would
eventually return the Matilija Canyon area to a more-natural condition resembling the pre-dam contours
of the canyon.

Alternative 2a also includes a desilting basin, requiring between 11 and 14 acres of land, located on one
of two identified sites within approximately 0.5 mile of Robles Diversion. The desilting basin, an off-
line structure to the Robles-Casitas canal, functions by allowing diverted flows from the Ventura River
to settle out fine sediment (silts, clays) prior to conveyance of the flows via the canal to Lake Casitas.
The intake structure to the canal would be modified and canal waters would be diverted through the
desilting basin, reducing the velocity of the flows and allowing the fines to settle in the basin. The
proposed basin would require excavation and levee construction to contain the diverted flows. To
prevent infiltration losses, a geofabric liner would be installed. Fine sediment would be settled out by
the addition of a flocculating polymer. The resulting sludge would require periodic removal and
disposal to a nearby storage site.

Although it is unknown how long it would take for this sediment to be moved downstream out of the
canyon, it is anticipated that the majority of the sediment would be scoured from the canyon in two- to
five-year storm events. The expected duration for dam removal and slurry activities under Alternative
2a is two years. Table 3-2 summarizes the components of Alternative 2a. Figures 3.4-1a and 3.4-1b
show the project components associated with Alternative 2a.

3.4.2 Alternative 2b — Full Dam Removal/Natural Sediment Transport - Natural Transport of
“Reservoir Fines”

Giant reed would be treated as discussed in Section 3.1 under Alternative 2b. Instead of the sediment
behind the dam being slurried downstream, approximately 520,000 cubic yards of sediment would be
excavated and stockpiled on the eastern half of the existing reservoir area by clam shell dredges and
land-based clamshells. The sediment would be placed upstream within the basin and allowed to erode
naturally. Following removal of the dam, all sediment would be eroded by storms and transported
downstream. Increased impacts at the Robles Diversion Dam resulting in missed water diversion
opportunities to Lake Casitas necessitates the procurement of up to 48,000 acre-feet of water for Casitas
Municipal Water District from other water purveyor sources.

Similar to Alternative 2a, the remaining 5.2 million cubic yards of sediment trapped behind the dam
would be allowed to erode over time to a condition resembling the pre-dam contours of the canyon. The
remaining sediment would be stockpiled in the excavated reservoir area of the dam, but, as with
Alternative 2a, would not include any additional landscaping, stabilization, or armoring so that storm
events of any size may carry the sediment downstream. By relying on storm flows to convey the
sediment out of the canyon, eventually Matilija Canyon would be returned to a more-natural condition
resembling the pre-dam terrain contours of the area.
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Table 3-2: Alternative 2a — Full Dam Removal/Natural Sediment Transport -
Slurry “Reservoir Area” Fines Off Site

Components Details
Process Full
Dam Removal Time Required 12 months
. ; - Amount Excavated 2.1 million c.y.
SReedSi(rer:\e!g{rRAer?n%vZIr]e Method of Transport Slurry
Length of Transport Period 9 months
Coarse Sediment Removal Method of Transport Natural Transport

Downstream Improvements

Matilija Hot Springs

Purchase and Vacate Structures at
Complex

Camino Cielo Structures (11)

Purchase and Remove 2 Houses and 9
Cabins

Camino Cielo Bridge

Remove Bridge and Restore Channel
Section. Construct New Bridge

Meiners Oaks, Robles Levee, Floodwall/Levee

Add Levee/Floodwall Along East Bank.
Levee: 5.0 ft. avg., Floodwall: 5.0 ft avg.,
Levee: 5.0 ft. avg., Floodproof Robles

Live Oaks, Levee/Floodwall

Raise Existing (West) Levee: 6.0 ft. avg.

Santa Ana Bridge

Widen channel and extend bridge

Casitas Springs, Levee/Floodwall/Levee

Increase Existing (East) Levee Height.
Levee: 5.0 ft. avg., Floodwall: 5.0 ft. avg.,
Levee 5.0 ft. avg.

Slurry Disposal Yes
Land Acquisition Yes
Other Sediment Stabilization No
Exotic Species Removal Yes
Revegetation and Clean-up No
Habitat Value Total Average Annual Habitat Units 678

The expected duration for Alternative 2b is variable dependent upon the hydrology. It is anticipated that
the majority of the sediment would be scoured from the canyon in few two- to five-year storm events.
While dam removal activities would be complete within two years, it is estimated that this alternative
would require approximately seven years for excavated sediment to be transported from the canyon.

Table 3-3 summarizes the components of Alternative 2b. Figures 3.4-2a and 3.4-2b show the

components of Alternative 2b.
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Table 3-3: Alternative 2b — Full Dam Removal/Natural
Sediment Transport-Natural Transport of “Reservoir Fines”

Components Details
Process Full

Dam Removal Time Required 12 months

‘Reservoir Area’ Fine Amount Excavated 520,000 c.y.

Sediment Removal Method of Transport Stockpile upstream for natural erosion

Coarse Sediment

Removal Method of Transport Natural Transport
Matilija Hot Springs Purchase and Vacate Structures at Complex
Camino Cielo Structures (11) Purchase and Remove 2 Houses and 9 Cahins

Remove Bridge and Restore Channel Section.

Camino Cielo Bridge Construct New Bridge

Downstream
. Add Levee/Floodwall Along East Bank. Levee:
Improvements II\:Alelnders ﬁ"ks’ Robles Levee, 5.0 ft. avg., Floodwall: 5.0% avg., Levee: 5.0 ft.
oodwallLevee avg., Floodproof Robles

Live Oaks, Levee/Floodwall Raise Existing (West) Levee: 6.0 ft. avg.

Santa Ana Bridge Widen channel and extend bridge

Slurry Disposal No

Land Acquisition Yes
Other Sediment Stabilization No

Exotic Species Removal Yes

Revegetation and Clean-up No
Habitat Value Total Average Annual Habitat Units 678

3.5 ALTERNATIVE 3 — INCREMENTAL DAM REMOVAL/NATURAL SEDIMENT TRANSPORT

In this alternative the dam would be removed in several stages and impacts from sediment downstream
of the dam would be monitored. The advantage of the incremental dam removal alternative would be a
greater measure of control over the rate of sediment release. Dam and sediment removal techniques for
this alternative would be similar to those described in Alternative 2a, but the incremental dam removal
is distinguished from the full dam removal by the interruption of the dam demolition process at one
stage of the demolition. This interval of interruption is assumed to be two years, although may require
more time to allow erosion of a sufficient quantity of impounded sediments. Interruption of demolition
would allow eroded reservoir sediments to stabilize downstream of the dam and provide the river with
an opportunity to adjust to sediment inflows. Concrete rubble from the dam would be processed for
transportation and hauled to Hanson Aggregates. Non-recyclable debris would be sent to the Toland
Road Landfill.

Steps to complete the incremental dam removal process include: (1) constructing downstream flood
protection measures; (2) removing fine material against the dam (to the elevation of the last phase) by
sluicing material through low-level outlets during high flows (greater than 400 cfs), which generally
occur in the winter months when the river flows, and/or dredging by either mechanical or hydraulic
means; (3) constructing a temporary diversion for low flows; (4) regrading sediments and constructing
a low flow channel through sediments as necessary; (5) incremental removal of the dam; (6) waiting for
a flow that moves a substantial amount of sediment; (7) monitoring downstream impacts during and
after a substantial flow; (8) revising modeling estimates based on monitoring results; and (9) repeating
Steps 2 through 7 to remove the remainder of the dam.
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Within Alternative 3, there are two major sub-alternatives, which differ in how fine sediments are
transported. In Alternative 3a (Slurry “Reservoir Area” Fines Off Site), the fine sediment in the
reservoir area would be excavated and slurried to an off site disposal area. In Alternative 3b (Natural
Transport of “Reservoir Fines”), a quantity of material immediately behind the dam would be
excavated and stockpiled upstream. All sediment would then eroded by storms and naturally transported
downstream. Flood control protection measures under both sub-alternatives would be as described
above in Section 3.1. The two sub-alternatives are described in greater detail below.

3.5.1 Alternative 3a — Incremental Dam Removal/Natural Sediment Transport Slurry
“Reservoir Area” Fines Off Site

Alternative 3a would be similar in dam and sediment removal technique to Alternative 2a, but would be
accomplished over a longer time period. Sediments from behind the dam would be slurried to one of
the three potential disposal sites as discussed in Alternatives 1 and 2a. The dam structure above
elevation 1,000 feet would be removed, and a small pilot channel, no greater than 10 feet deep, would
be excavated to initially convey flows through the reservoir basin. All downstream dam structures, with
the exception of the outlet works, would be removed during the first construction phase. Approximately
39,100 cubic yards of concrete would be removed from the dam at this time. Excavated sediment would
be stockpiled behind the dam, but would not be stabilized or protected from storm flows. The sediment
trapped behind the dam would be allowed to erode by natural processes to equilibrium with the
modified dam height. This first phase of construction (Phase I) is estimated to take approximately 18
months.

An additional 12,000 cubic yards of material would be removed along with the outlet works in the
second phase of the project. The remaining sediment would be excavated as described above, and
would again be stockpiled to be conveyed downstream by storm flows. Removal of the remaining
sediments would be variable and dependent upon the hydrology, although it is assumed that the second
construction phase (Phase II) would be initiated two years after completion of Phase I. As no armoring
or protection would be used to stabilize the excavated sediments in the canyon, storm flows would be
allowed to create natural meanders and eventually return the canyon to a condition resembling the pre-
dam canyon contours.

Alternative 3a also includes a construction of a desilting basin near Robles Diversion, similar to that
described for Alternative 2a.

Following Phase II dam removal, the remaining trapped sediment would be allowed to erode by natural
fluvial processes. Table 3-4 summarizes the components of Alternative 3a. Figures 3.4-1a and 3.4-1b
show the project components associated with Alternative 3a.
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Table 3-4: Alternative 3a — Incremental Dam Removal/Natural
Sediment Transport-Slurry “Reservoir Area” Fines Off site

Components Details
Process Incremental
Dam Removal Time Required Phase | — 8 months, Phase Il - 5 months
. ; - Amount Excavated 2.1 million c.y.
SReedSi(rer:\e!g{rRAer?n%vZIr]e Method of Transport Slurry
Length of Transport Period 9 months
Coarse Sediment Natural Transport
Removal Method of Transport
Matilija Hot Springs Purchase and Vacate Structures at Complex
Camino Cielo Structures (11) Purchase and Remove 2 Houses and 9 Cabins
. . Remove Bridge and Restore Channel Section.
Camino Cielo Bridge Construct New Bridge
Pownstream Add Levee/Floodwall Along East Bank. Levee:
mprovements Meiners Oaks, Robles Levee, Floodwall/Levee | 5.0 ft. avg., Floodwall: 5.0 ft avg., Levee: 5.0 ft.
avg., Floodproof Robles
Live Oaks, Levee/Floodwall Raise Existing (West) Levee: 6.0 ft. avg.
Santa Ana Bridge Widen channel and extend bridge
Slurry Disposal Yes
Land Acquisition Yes
Other Sediment Stabilization No
Exotic Species Removal Yes
Revegetation and Clean-up No
Habitat Value Total Average Annual Habitat Units 678

3.5.2 Alternative 3b — Incremental Dam Removal/Natural Sediment Transport Natural
Transport of “Reservoir Fines”

Alternative 3b would be similar in dam and sediment removal technique to Alternative 2b, but would be
accomplished over a longer time period. In Phase I, the dam would be lowered to elevation 1,030 feet
and approximately 27,100 cubic yards of concrete would be removed. Approximately 300,000 cubic
yards of sediment immediately behind the dam would be excavated by a barge-mounted clamshell
dredge and stockpiled along the eastern half of the existing reservoir area as described in Alternative
2b. Fluvial processes would naturally erode this sediment. The remaining sediment trapped behind the
dam would be allowed to erode by natural processes to equilibrium with the modified dam height. A
small pilot channel, no greater than 10 feet deep, would be excavated to initially convey flows through
the reservoir basin. No armoring or riprap protection would be used to stabilize the excavated
sediments and allow storm flows to scour these materials downstream.

An additional 24,000 cubic yards of material would be removed in Phase II of the project to complete
the dam removal. In Phase II, 320,000 cubic yards of sediment would be excavated using a combination
of clamshell excavation from the top of the remaining dam and a truck-mounted dragline. The project’s
duration is estimated to require 18 months for the first phase of construction. Removal of the remaining
sediments would be variable and dependent upon the hydrology, although it is assumed that the second
construction phase would be initiated two years after completion of Phase I. Following Phase II dam
removal, the remaining trapped sediment would be allowed to erode by natural fluvial processes. Storm
flows, unconstrained by hardened channels, armoring, or riprap, would be allowed to create natural
meanders and eventually return the canyon to a condition resembling the pre-dam canyon contours.
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Increased impacts at the Robles Diversion Dam resulting in missed water diversion opportunities to
Lake Casitas necessitates the procurement of up to 48,000 acre-feet of water for Casitas Municipal
Water District from other water purveyor sources. Table 3-5 summarizes the components of Alternative
3b. Figures 3.4-2a and 3.4-2b show the project components associated with Alternative 3b.

Table 3-5: Alternative 3b — Incremental Dam Removal/Natural
Sediment Transport-Natural Transport of “Reservoir Fines”

Components Details
Process Incremental
Dam Removal Time Required Phase | - 4 months, Phase Il — 5 months
‘Reservoir Area’ Amount Excavated 620,000 c.y.
Fine Sediment . .
Removal Method of Transport Stockpile upstream for natural erosion
Coarse Sediment
Removal Method of Transport Natural Transport
Matilija Hot Springs Purchase and Vacate Structures at Complex
Camino Cielo Structures (11) Purchase and Remove 2 Houses and 9 Cabins
P . Remove Bridge and Restore Channel Section. Construct
Camino Cielo Bridge :
Downstream , d New Bridge
Improvements Meiners Oaks, Robles Levee, Add Levee/Floodwall Along East Bank. Levee: 5.0 ft. avg.,
Floodwall/Levee Floodwall: 5.0 ft avg., Levee: 5.0 ft. avg., Floodproof Robles
Live Oaks, Levee/Floodwall Raise Existing (West) Levee: 6.0 ft. avg.
Santa Ana Bridge Widen channel and extend bridge
Slurry Disposal No
Land Acquisition Yes
Other Sediment Stabilization No
Exotic Species Removal Yes
Revegetation and Clean-up No
Habitat Value Total Average Annual Habitat Units 678

3.6 ALTERNATIVE 4 — FuLL DAM REMOVAL/LONG-TERM SEDIMENT TRANSPORT

In this alternative, a channel would be excavated through the sediments upstream of the dam. There are
two options under consideration for this alternative: long- and short-term transportation periods for the
sediments. Both Alternatives 4a and 4b are designed to fully remove the dam in one continuous process
while roughly 2.1 million cubic yards of fine sediment are excavated and slurried to a disposal site
downstream. For Alternative 4a (Long-Term Transport Period), remaining sediments would be
stabilized to be eroded by storm events over a 50- to 100-year time period. In Alternative 4b (Short-
Term Transport Period), the remaining sediments would be stabilized in a manner that would allow
sediments to erode naturally, but at a rate controlled so as to minimize downstream impacts. All giant
reed would be removed from the reservoir and Reaches 8 and 9 as described in Section 3.1.

For Alternative 4, the entire concrete dam structure above the original streambed would be removed.
Metal debris would be hauled from the site and salvaged when possible. Non-salvageable items would
be sent to the Toland Road landfill. The concrete left in place below the streambed would be shaped to
ensure fish passage and to simulate the natural pre-dam streambed configuration. A 100-foot wide
channel would be excavated along the reservoir basin, following an alignment similar to the 1947 pre-
dam alignment. Side slopes would be excavated to a 3:1 (horizontal to vertical) slope. This alternative
is estimated to take two years to complete, including slurrying the reservoir area sediment, removal of
the dam, channel excavation, riprap stone protection placement, and re-vegetation.
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3.6.1 Alternative 4a - Full Dam Removal/Long-Term Sediment Transport - Long-Term
Sediment Transport Period

The excavated channel would be designed to convey the 100-year recurrence-level flood. Materials
excavated from the channel would be used as fill along the channel. Slope protection, consisting of
ungrouted riprap stone, would be placed along the channel, extending 11 feet above channel invert and
5 feet below to prevent undercutting of the slope. Slope protection would be designed to be overtopped
by 50- to 100-year floods, to allow sediment to be transported downstream over a longer time period.
Sediment excavated from the channel would be placed in storage locations within the original reservoir
limits. Concrete blocks from the deconstructed dam structure, in acceptable sizes, would be buried in
the fill. The alignment of the stream channel would be relatively straight under this alternative and with
riprap protection would be inflexible to natural meanderings. With the protection used to stabilize the
excavated material under Alternative 4a, scouring of the excavated material from the canyon and a
return to a natural stream contour is anticipated to take 100 years or more.

Graded areas, including the slurry disposal site, would be re-vegetated to control erosion. Alternative
4a would require the low level flood control protection described above in Section 3.1. The expected
duration for construction activities under Alternative 4a is three years.

Table 3-6 summarizes the components of Alternative 4a. Figures 3.6-la and 3.6-1b show the
components associated with Alternative 4a.

Draft EIS/EIR 3-26 May 2004



MATILIJA DAM ECOSYSTEM RESTORATION PROJECT
3. Alternatives

ey .
[S7S) %

ediment Stabilized On Site Camino Cielo Bridge

/ .
’\0,;7 O3y , ~Camino Cielo Protection
Matiljia Dam -

Matilija Hot Springs z
0 Vi S,
e — o
Scale in Miles 2
= % Meiners Oaks
Z Protection

Robles Diversion Dam

Sedime

lal ighway 15@¢°

]
&"f@f Disposal SiteC
&
2 /@

Lake Casitas K Matilija Dam Ecosystem
Restoration Project
Santa Ana .
Bridge : Figure 3.6-1a
Matchiine h Alternative 4a
%ﬁ F'gum"b $ Project Features - North
M f

Vv

Draft EIS/EIR 3-26 May 2004



MATILIJA DAM ECOSYSTEM RESTORATION PROJECT
3. Alternatives

ang‘ A
Ana
. Santa Ana /
& Bridge
&
‘D

§ i |gure£‘3/i-? ;

E{; Casitas
4 Q{b

’\@%
D
v

4 2

O

Casitas Springs

Protection éo'\\
O‘D
S

Manuel Canyon

)
~ Las inas

Canada

Scale in Miles

Cafiada Del Diablo

Ventura Av g

_School Canyop,

Matilija Dam Ecosystem

Restoration Project

Figure 3.6-1b

Alternative 4a
Project Features - South

Uy
Q /?/Ve/'

Draft EIS/EIR 3-27 May 2004



MATILIJA DAM ECOSYSTEM RESTORATION PROJECT
3. Alternatives

Table 3-6: Alternative 4a — Full Dam Removal/Long-Term Sediment Transport -
Long-Term Transport Period

Components Details
Process Full
Dam Removal Time Required 12 months

‘Reservoir Area’
Fine Sediment
Removal

Method of Transport

Slurry (2.1 million c.y.)

Coarse Sediment
Removal

Amount Excavated

1.2 million c.y.

Method of Transport

Long-Term Natural Transport

Matilija Hot Springs

Purchase and Vacate Structures at Complex

Camino Cielo Structures (11)

Purchase and Remove 2 Houses and 9 Cabins

Camino Cielo Bridge

Remove Bridge and Restore Channel Section.
Construct New Bridge

Downstream - Add Levee/Floodwall Along East Bank. Levee: 2.8 ft.
Improvements Mggﬁ;ﬁ;ﬁg\%?b les Levee, avg., Floodwall: 2.8 ft avg., Levee: 2.8 ft. avg.,
Floodproof Robles
Live Oaks, Levee/Floodwall Raise Existing (West) Levee: 2.0 ft. avg.
Santa Ana Bridge Widen channel and extend bridge
Slurry Disposal No
Land Acquisition Yes
Other Sediment Stabilization Yes — Long-Term Transport
Exotic Species Removal Yes
Revegetation and Clean-up Yes
Habitat Value Total Average Annual Habitat Units 554

3.6.2 Alternative 4b — Full Dam Removal/Long-Term Sediment Transport - Short-Term
Transport Period

As described for Alternatives 1, 2a, and 3a, the site would be stripped of all vegetation and reservoir-
area sediments would be slurried to one of the three potential disposal sites downstream. A channel
would be excavated through the remaining sediments. Sediment excavated from the channel would be
temporarily placed in storage locations within the original reservoir limits. Erosion of trapped sediment
by natural fluvial processes would be allowed to occur in areas along the active channel, except in areas
in the vicinity of the storage areas. A soil cement revetment varying from three to seven feet above
channel invert and five feet below would protect storage areas. The lower soil cement revetment would
be designed such that flows of 3,000 to 7,500 cubic feet per second, the equivalent of a two- to five-
year storm event, would overtop the revetment and be allowed to erode material from the storage
locations. The higher revetment height would be overtopped by flows exceeding 12,500 cubic feet per
second, the equivalent of a ten-year storm event.

Some segments of the reach would also not have to be protected with any revetment to allow for
selected areas to be eroded under the smallest flow events. Revetment heights would be selected to offer
the higher level of protection within portions of the reservoir basin where the remaining trapped
sediments contain higher proportions of fines (i.e., the Delta area). Revetment would be constructed of
soil cement, utilizing aggregate available on site. All soil cement revetment would be removed from the
site following sufficient evacuation of trapped sediment from the reservoir basin. This could occur in
less then ten years in some segments of the reach, and up to 20 years in other segments, and would
depend on adaptive management of sediment evacuation and effects downstream. With the soil cement
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required for stabilization of the materials, natural river meandering would be possible between the
sediment storage areas, but would be limited until the soil cement had been removed.

After a large percentage of the sediments have eroded and the soil cement removed, the site would be
re-vegetated as in Alternative 1. Alternative 4b would require the high level flood control protection
described above in Section 3.1. For this alternative it is assumed that the re-vegetation activities would
occur approximately ten years after notice to proceed. The expected duration for Alternative 4b is two
years.

A desilting basin, similar to that described for Alternatives 2a and 3a, is included as a locally preferred
betterment for Alternative 4b.

It is estimated that this alternative would require approximately two years to complete the slurrying
operation of the Reservoir Area sediment, removal of the dam, excavation of the channel, and
construction of the soil cement revetment. Table 3-7 summarizes the components of Alternative 4b.
Figures 3.6-2a and 3.6-2b show the components associated with Alternative 4a. Figure 3.6-3 shows the
general alignment of the channel that would be excavated through the remaining sediments behind the
dam and the locations of the sediment storage areas.

Table 3-7: Alternative 4b — Full Dam Removal/Long-Term Sediment Transport —
Short-Term Transport Period

Components Details
Process Full
Dam Removal Time Required 12 months
‘Reservoir Area’
Fine Sediment Method of Transport Slurry (2.1 million c.y.)
Removal _
ggz%rgsa?emment Method of Transport Short-Term Natural Transport
Matilija Hot Springs Purchase and Vacate Structures at Complex
Camino Cielo Structures (11) Purchase and Remove 2 Houses and 9 Cabins
. . Remove Bridge and Restore Channel Section. Construct New
Downstream Camino Cielo Bridge Bridge g
Improvements Meiners Oaks, Robles Levee, Add Levee/Floodwall Along East Bank. Levee: 5.0 ft. avg.,
Floodwall/Levee Floodwall: 5.0 ft avg., Levee: 5.0 ft. avg., Floodproof Robles
Live Oaks, Levee/Floodwall Raise Existing (West) Levee: 6.0 ft. avg.
Santa Ana Bridge Widen channel and extend bridge
Slurry Disposal Yes
Land Acquisition Yes
Other Sediment Stabilization Yes - Temporary
Exotic Species Removal Yes
Revegetation and Clean-up Yes
Habitat Value Total Average Annual Habitat Units 731

3.7 THE NATIONAL ECOSYSTEM RESTORATION PLAN ALTERNATIVE

The National Ecosystem Restoration (NER) Plan Alternative is the alternative developed that
contributes most to protection of the nation’s environment and restoration of its ecosystems, while
maximizing benefits compared to costs. The NER contributions to the nation’s ecosystems are measured
by changes in the amounts and values of habitat. The Habitat Evaluation Procedure (HEP), prepared by
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the Environmental Working Group (EWG)', is the analysis used for this study to identify NER outputs.
Appendix E includes more information on the methodology and results of the HEP. Primary ecosystem
restoration benefits associated with the final array of alternative plans considered for this study are
presented in non-monetary outputs (habitat units). The NER plan is the alternative with the greatest net
ecosystem restoration benefits.

As described in Appendix E, Alternative 4b provides the most net benefits to the ecosystem based on
the HEP analysis, but the outputs for Alternative 2a, 2b, 3a, and 3b are relatively close. There is a
more distinct separation in benefits going to the next lower, Alternative 1, followed by Alternative 4a.
Alternative 2a has the lowest average annual cost per habitat unit.

From a cost effectiveness perspective, an alternative is cost effective if there are no other alternatives
that provide the same output at a lower cost. Alternative 3a is therefore eliminated from a cost
effectiveness perspective since it provides the same output as Alternative 2a but has a higher cost. The
next most cost effective alternative is 4b, and provides the greatest output. As described in the
Feasibility Study, incrementally, the last five units of Alternative 4b output are 8 times more costly per
unit than for Alternative 2a.

The Feasibility Study indicates that Alternative 4b offers two advantages over Alternative 2a. From an
environmental perspective, Alternative 4b provides immediate fish passage restoration with the
completion of construction activities. The duration for achieving successful fish passage restoration for
Alternative 2a is uncertain and is entirely dependent on hydrology. From a water supply perspective,
the upstream revetments proposed as part Alternative 4b would prevent migration of fines during storm
events of less than a 10-year recurrence period. Thus, Alternative 4b would not impact the Robles
Diversion with turbidity levels greater than the No Action alternative, therefore not compromising the
quality of water diverted to Lake Casitas. Alternative 2a conversely does not allow for any decrease to
turbidity levels with any storm event.

As a result of these advantages, the Corps has recommended that Alternative 4b be considered the NER
plan.

! The Environmental Working Group (EWG) is a subcommittee of the Matilija Dam Ecosystem Restoration Feasibility Study
Team. The subcommittee is co-chaired by the Corps and the VCWPD. Other members of the subcommittee include NMFS,
USFWS, CDFG, BOR, Casitas MWD, Matilija Coalition, and others.
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LEGEND Matilija Dam Ecosystem
SOIL CEMENT X X X X N Restoration Project

PROPOSED LEVEE

EARTH WORK LIMIT =+ sms sms sms sme u F|gure 3.6-3

(‘_!;:'IF][?FI:GREIN;;TES LIMIT Q Proposed Channel Alignment

gﬁvﬂggiw;&ml_ SITE LIMIT A e and Sediment Disposal
Areas for Alternative 4b

£ \ENVIRONMENTAL, SITE
B TECTED/ -

NOTE: SOIL CEMENT REVENTMENT WILL BE APPLIED TO CHANNEL
IN RESERVOIR AREA AND DELTA AREA ONLY.

SOIL CEMENT DETAILS EARTH WORK, SITE ACREAGE 91.58 A.C.
ol oD EARTH WORK, CUT VOLUME (SEE NOTE 1 BELOW) | 1,112,812 CY

I'LIFT THICKNESS OF SOIL CEMENT
EARTH WORK, FILL VOLUME (SEE NOTE 2 BELOW) 991,777 CY

- CHANNEL BOTTOM
7 REQUIRED FILL VOLUME 121,835 CY

5

TEMPORARY STORAGE SITE

TOP OF SITE 1 1,135
SITE 1 ACREAGE 4.69 A.C.
SITE 1 FILL VOLUME | 151,385 CY

NOTE:
(). CUT VOLUME IS TO BE FORMED TEMPORARY 10@' CHANNEL FOR SELF-REGULATING ECOSYSTEM RESTORATION.

(2). AFTER REMOVAL OF 2.1 MILLION CY AT RESERVOIR, MOST OF EXCAVATED MATERIALS WILL BE FILLED
IN THE RESERVOIR AND STORAGE SITE 3,4 TO FORM AS BACKFILLING CHANNEL EMBANKMENT.
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3.8 THE RECOMMENDED PLAN

Following formulation of the action alternatives and their initial evaluation for feasibility, the Corps
proceeds by choosing an alternative for further development as the Recommended Plan. The Corps
evaluated the alternatives using a variety of methodologies and over a range of variables, examining
hydrologic input, downstream sediment and turbidity, flooding, flood protection improvements, beach
nourishment and ocean sediment yield, environmental resources, topography, groundwater impacts,
completeness, effectiveness, efficiency, acceptability, costs, benefits, and, as discussed above, NER
contributions. The results of these comparative analyses led the Corps to choose Alternative 4b as the
Recommended Plan for the Proposed Action.

The Plan Formulation Group (PFG)* met in January 2004 to discuss the alternatives analyses, and the
identification of a Locally Preferred Plan. The consensus of the group identified Alternative 4b as the
Locally Preferred Plan. The Casitas Municipal Water District General Manager deferred to committing
to Alternative 4b until further discussions of any remaining issues was possible with the CMWD Board
of Directors.

3.9 ALTERNATIVES ELIMINATED FROM FURTHER STUDY

In addition to the alternatives presented above, the following seven alternatives were also developed for
screening:

o Full Dam Removal/Pool and Riffle System/Removal of full dam above streambed - Sediment would be
stabilized into incremental steps for fish passage. The majority of reservoir sediment would remain; only fine
sediments would be removed from the site or stabilized upstream. The creek gradient would be reshaped to a
new slope.

o Partial Dam Removal/Restoration, with Fish Ladder - The dam would be partially removed, the remaining
structure would be stabilized, and all sediment would be mechanically removed or released naturally
downstream of dam. The alternative would restore dam water supply/storage function. A fish ladder would be
constructed as part of the project.

e Partial Dam Removal/No Restoration, with Fish Ladder - The dam would be partially removed, the
remaining structure would be stabilized, and sediment would be removed to the top of the new dam height.
Sediment may be removed by mechanical or natural transport. A fish ladder would be constructed as part of
the project.

e Partial Dam Removal with “V” Notch — A vertical cut (V-notch) would be made in the center of dam from
top to bottom and the remaining sections of dam structure would be stabilized. Some sediment would be
removed/displaced to facilitate notching and the reservoir would be regraded. Trapped sediment would be
removed by natural transport.

e No Dam Removal/Fish Ladder/No Sediment Removal - No sediment removed under this alternative. A fish
ladder would be constructed, but can only be operable under a specific range of flows and may be
overwhelmed by flood flows at times.

e« No Dam Removal/Fish Tunnel/Bypass to N. Fork Matilija — A tunnel, 600 ft long, would connect from
upstream of the dam to North Fork Matilija Creek. The tunnel would be 72 in. diameter pipe, would divert
some/all of flows from upstream of dam, and would allow for fish passage. The tunnel would require lights.

2 The Plan Formulation Group is a subcommittee of the Matilija Dam Ecosystem Restoration Feasibility Study Team. The
subcommittee is co-chaired by the Corps and the VCWPD. Other members of the subcommittee include Ventura County
Board of Supervisors, NMFS, BOR, Casitas MWD, and Matilija Coalition among others.
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The majority of trapped sediments would remain in-place. Sediment maintenance and removal from tunnel
and approach would be necessary. The tunnel would also allow natural release of sediment.

e Restoration of Dam with Fish Ladder - This would restore the dam to circa 1960 state, providing water
supply and limited flood control, and would include a fish ladder. Trapped sediment may be removed
mechanically from the site or sluiced through the dam and released downstream through natural transport.

The screening of the alternatives, conducted by the Plan Formulation Group, was accomplished by
evaluating the measures against the following criteria supporting the study objectives: habitat, fish
passage, and beach nourishment. With the exception of the Full Dam Removal/Pool and Riffle System,
which was initially carried forward, the other six alternatives listed above were eliminated as they did
not adequately support the criteria established from the study objectives. Most were eliminated as they
failed to present effective means of allowing for steelhead migration, but structural feasibility and the
unwillingness by the sponsor to fully or partially restore the dam were also crucial factors in
elimination. The Full Dam Removal/Pool and Riffle System alternative was eliminated as it would only
marginally improve habitat and, given the dynamic nature of Matilija Creek, would potentially be
ineffective in improving steelhead migration conditions.

3.10 COMPARISON OF ALTERNATIVES

The potential environmental impacts of the alternatives are discussed in detail in Section 5. A brief
comparison of the impacts of the alternatives is provided below by issue area and summarized in Table
3-9 at the end of this section.

Earth Resources

For all alternatives, implementation of mitigation measures would ensure that any erosion impacts from
construction would be less than significant. Earth resource impacts under Alternatives 2a and 2b would
be greater than the other alternatives because these alternatives would remove the dam in one
continuous process, do not include the stabilization of sediments, and would rely upon storm events and
natural flows to erode the trapped sediment and to transport sediment downstream. However, with the
greatest amount of sediment transported downstream under Alternative 2b (approximately 2.0 million
cubic yards in the first year), beneficial impacts of sediment replenishment to the Ventura River and
local beaches would also be the greatest. The depositional effects downstream would be similar between
Alternatives 2a and 4b (slightly less than Alternative 2b).

There would be a reduced potential for impacts associated with erosion for Alternatives 3a and 3b
because the dam would be removed in stages, allowing for a more gradual erosion of trapped sediment
and a greater measure of control over the rate of sediment release. By removing the dam in two phases
under Alternatives 3a and 3b, the effects downstream would be evaluated between construction phases
so that any deleterious effects could be minimized through additional mitigation measures if necessary.
Erosion impacts would be kept to a minimum under Alternative 4a, due to the stabilization of sediments
and would be less than those under Alternatives 2a, 2b, and 4b. However, because the majority of
sediment would be stabilized on site under Alternative 4a, beneficial impacts from replenishment to the
Ventura River and local beaches would be minimal. Similar to Alternative 4a, Alternative 1 would also
have minimal erosion impacts initially because all of the trapped sediment would be mechanically
removed from the riverine system and the return of pre-dam conditions would take approximately 50
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years. Beneficial replenishment impacts would also be less than with Alternatives 2a, 2b, 3a, 3b, and
4b.

Soil contamination impacts from unknown contamination or from accidental spills of hazardous
substances would be largely similar between the alternatives. However, Alternative 1 would have a
slightly greater potential for a soil contamination from a spill of hazardous substances than the other
alternatives due to a greater duration of construction activity, the mechanic removal of trapped
sediment, and from the off-site trucking of aggregate materials over a ten-year period. For all of the
alternatives, soil contamination impacts would be expected to be potentially significant, but mitigable to
a less-than-significant level with the implementation of mitigation measures.

Hydrology and Water Resources

Under each alternative, downstream sediment deposition resulting from removal of the dam would
provide hydrologic benefits where deposition would fill riverbed areas scoured and eroded since the
installation of the dam. Oversupply of sediment and the transport of fine sediment, however, would
result in impacts under all of the action alternatives. Alternatives 2b and 3b would introduce the largest
amounts of sediment, particularly fine sediment, into the Matilija Creek and Ventura River system.
These would result in the greatest water quality, sediment aggradation, flood hazard, and water supply
impacts, all of which could be reduced to less-than-significant levels. Alternatives 2a and 3a, with the
sediment being carried by natural transport and the fines being slurried to a downstream disposal site,
would result in less severe impacts, although would still require the high level of flood protection.
Impacts resulting from Alternatives 2a and 3a could also be reduced to a less-than-significant level with
mitigation. Because Alternative 4b would slurry the fine sediments to the disposal site and temporarily
stabilize the remaining sediments on site, impacts would be less under this alternative than Alternatives
2 and 3. Alternative 4b would require the high level of flood protection, but all impacts under it would
be reduced to less-than-significant levels with mitigation. Alternatives 1 and 4a would result in the least
impacts as sediments would largely be removed from the river system (in Alternative 1) or stabilized on
site for gradual transport downstream over a long time period (in Alternative 4b). Without these
sediments entering the river system, these alternatives would have the least water quality, erosion and
sediment aggradation, flood hazard, and water supply impacts.

Biological Resources

All of the proposed action alternatives would eventually provide ecological benefits to the Ventura
River and Matilija Creek. Short-term significant impacts to riparian and wetland vegetation would
occur with all alternatives. By removing vegetation from the Matilija Reservoir and draining lacustrine
habitat, potential significant impacts to sensitive wildlife would occur without mitigation. Mitigation
measures specifically designed to trap and relocate species as well as schedule initial vegetation clearing
outside the breeding season would minimize impacts to sensitive species for all alternatives. The
permanent loss of lacustrine habitat in the Matilija Reservoir would occur with all alternatives and
would be considered adverse but less than significant, as this habitat would eventually be eliminated as
sediment continues to fill in the existing reservoir, as would occur under the No Action Alternative.
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All action alternatives would eventually provide beneficial impacts to existing wildlife corridors. Under
Alternatives 1, 2a, 2b, 4a, and 4b, demolition of the dam would occur in one continuous process and
could increase passage and wildlife movement within a short period of time. Conversely, Alternatives
3a and 3b would involve incremental dam removal, blocking wildlife passage for up to seven years.
However, construction activities associated with Alternative 1, including the sale and transport of
reservoir sediment, would occur for up to ten years. While it is expected that some wildlife would
acclimate to a certain level of disturbance, construction activities may limit the short-term value of the
corridor in Alternative 1. Likewise, on-site sediment stabilization for Alternatives 4a, and 4b may also
limit the short-term use of the now open wildlife corridors.

Downstream impacts to aquatic resources, particularly steelhead, would be greater for Alternatives 2a,
2b, 3a, and 3b because the dam would be removed and sediment would be transported downstream
during storm events. Because most sediment would not be stabilized onsite or removed from the project
area after dam removal for Alternatives 2a, 2b, 3a, and 3b, large volumes of sediment would be
transported downstream after storm events and disturb or bury sensitive aquatic organisms or their
habitat. The level of downstream sediment transport is lower in Alternatives 3a and 3b because the dam
would be removed in phases, minimizing the amount of sediment available for downstream transport. In
addition, while reservoir fines would be transported to an off site slurry disposal site for Alternatives 2a
and 3a, large amounts of sediment would still have the potential for downstream travel. Impacts to
aquatic organisms from downstream sediment impacts would be adverse but less than significant.
Potential impacts to aquatic organisms would be reduced with Alternatives 1, 4a, and 4b. All reservoir
sediment would be transported off site in Alternative 1, reducing the potential for impacts to aquatic
organisms downstream. Similarly, Alternative 4a would stabilize sediment on-site, which would
minimize erosion and downstream sediment transport. The preferred Alternative, 4b, would utilize a
combination of off site sediment transport and stabilization of remaining material on site. Sediment
would be transported downstream only during considerable storm events when water-elevated sediments
loads would occur naturally.

Cultural Resources

With the exception of the No Action Alternative, all alternatives have similar potential effects on
regional cultural resources. While the No Action Alternative would avoid all immediate impacts to
identified and potential historical or cultural sites, future regional development or future dam activity
could endanger these sites in the future. Under the alternatives proposed here, all impacts to cultural
resources could be mitigated to a less-than-significant level. Matilija Dam itself, which would be
removed under all proposed alternatives, is not itself a cultural or historic resource. No alternative
would affect sites or structures listed on or eligible for listing on the National Register of Historic
Places (NRHP), substantially damage identified cultural sites COE #1 or COE #2, or substantially
damage any undiscovered historic or prehistoric resources. In their potential effects on regional cultural
resources, the alternatives are essentially identical.
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Aesthetics

All alternatives include some components that would result in beneficial aesthetic impacts and other
components that would result in significant adverse impacts. All of the alternatives would provide
similar long-term benefits to aesthetic resources in Matilija Canyon and along the Ventura River.
Alternatives 4a and 4b would return Matilija Canyon to a more natural state in a relatively short time,
with storm events and removal of slope protection over time returning the canyon close to its pre-dam
state. Alternatives 2a, 2b, 3a, and 3b would return the Matilija Canyon to the most natural state, but the
time frame for this return is not as reliable as for the other alternatives. Project activities under
Alternative 1 would bring the canyon to a more natural state in around ten years, but hauling the
aggregate from behind the dam in trucks creates a massive, long-term aesthetic impact for travelers of
Matilija Road, constituting a significant, unmitigable impact. Although the flood control protection
required for all of the alternatives would result in significant, unmitigable impacts to the Live Oaks and
Casitas Springs communities, the higher level of flood control protection under Alternatives 2a, 2b, 3a,
3b, and 4b would result in greater impacts than the lower level of protection under Alternatives 1 and
4a. The trucking of marketable aggregate from the reservoir area for approximately 10 years under
Alternative 1 also constitutes another significant impact that could not be mitigated to a less than
significant level. Alternative 4a would likely provide the greatest aesthetic benefits in the shortest time,
with the least significant impacts. Alternative 4b would be marginally inferior to this, but superior to
the other alternatives. Alternatives 2a, 2b, 3a, and 3b would all result in similar aesthetic benefits and
adverse impacts, but would be better than Alternative 1.

Air Quality

There are no substantial differences in the categorization of impacts for the different action alternatives,
and all of the action alternatives have emission impacts that would require the implementation of
maximum feasible NOx and PMio mitigation; however, the duration and magnitude of their respective
impacts would differ greatly. From an air pollutant emissions estimate perspective the alternatives can
generally be ranked by the amount of material that would be required to be removed from the dam site
and/or moved to or moved around on other project areas. Therefore, Alternative 1, which would
remove over 5 million cubic yards from the dam site, is predicted, by a wide margin, to have the
highest 12-month emission impacts followed by Alternatives 4b, 4a, 3a, 2b, 2a, and 3b. Alternative 1
has higher impacts due to the over 3.7 million tons of aggregate and fines that would have to be trucked
from the behind the dam to customers or the slurry disposal area. Alternative 3b has the lowest
emission impact because it requires a substantially smaller amount of materials (earth, concrete, etc.) to
be moved by physical air polluting means (i.e., heavy construction equipment and semi-trailer trucks)
and instead relies on non-air polluting fluvial forces to move sediment downstream. Table 3-8 provides
the estimated worst-case 12-month emissions for each action alternative. The emissions for Alternatives
1, 2a, 4a, and 4b would be primarily spread out over a 24-month project schedule, with an additional 8-
year of aggregate handling and shipping from the dam site under Alternative 1. The emissions for
Alternatives 2b, 3a and 3b would occur over a shorter 18-month project schedule. Therefore, while the
overall project emissions from initiation to dam removal (1* phase of dam removal for 2b and 3b) are
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lower for Alternatives 2b and 3b than the other action alternatives, their compressed schedule means
that their maximum annual emissions are more similar to the other action alternatives.

Table 3-8: Estimated Maximum 12-Month Emissions for Action Alternatives

Alternative Emissions (tons)

NOx CO ROC SOx PMzo
1 197.7 89.7 115 0.3 136.6
2a 56.0 36.1 5.8 0.1 25.0
2b 61.3 39.3 6.6 0.1 50.5
3a 65.6 40.4 6.4 0.1 313
3b 512 34.7 5.9 0.1 46.1
4a 69.7 41.0 6.5 0.1 39.0
4b 76.6 44.2 6.8 0.1 353

Noise

For all alternatives, construction-related noise impacts would be significant. Alternative 4a would be
expected to have the lowest noise-related impact compared to all other alternatives due to fewer off-site
heavy duty vehicle trips (truck trips), the need for smaller and fewer downstream flood control
protection measures, and no requirement for additional groundwater wells at Foster Park or a desilting
basin. Additionally, construction activities would be completed in approximately 24 months thereby
reducing long-term impacts to residences of Matilija Canyon. Alternative 4b would have greater noise
impacts as construction and revegetation activities would occur over approximately 10 years, require
higher levees and floodwalls as well as raising the Canada Larga Levee, and require the addition of
groundwater wells at Foster Park and a desilting basin. Noise impacts associated with Alternative 2a
would be most similar to Alternative 4b, although less due to reduced construction activities that would
occur at the main project site (only a small pilot channel and no soil cement), reduced off-site trucking,
and reduced activities associated with operations and maintenance. Alternative 2b would have reduced
construction noise impacts compared to Alternative 2a, as a result of natural erosion of sediment (i.e.,
no impacts along the slurry and fresh water pipeline alignments and nearby the disposal site, as well as
reduced truck trips). For Alternative 3a, it is expected that the transportation of construction equipment
to and from the project site between phases, as well as the longer period of time involved to complete
the dam removal (i.e., construction workers commuting to the main project site over a longer period of
time), would cause increased noise impacts compared to Alternative 2a. Noise impacts associated with
Alternative 3b are expected to be greater than Alternative 2b due to phasing of the project; however, it
is expected to have less noise impacts compare to Alternatives 2a and 3a as a result of natural erosion
of sediment. Sales of aggregate materials associated with Alternative 1 would substantially increase the
duration and extent of noise associated with off-site trucking, and would therefore cause Alternative 1
to have the greatest noise-related impacts compared to all other alternatives.

Socioeconomics

Socioeconomic impacts for the alternatives analyzed are largely identical. None of the alternatives
would result in regional labor shortages. None of the alternatives would require workers to relocate to
the area and need new housing for them. None of the alternatives would result in environmental justice
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impacts to residents in the study area. Under all the alternatives, the Matilija Hot Springs facility and
Camino Cielo structures would need to be purchased and removed, necessitating the relocation of their
occupants. The only substantial socioeconomic differences between the alternatives are related to the
disposal of the reservoir area sediment, the location of the locally preferred desilting basin, and the
duration of project activities. The sale of the aggregate behind the dam in Alternative 1 would be
beneficial to the local economy, but this would be countered by the disruption to local businesses over
the period necessary to sell the marketable aggregate. Alternative 4b would have fewer disruptions to
local businesses, but the location of the desilting basin could displace commercial agriculture
operations. Alternatives 2a, 2b, 3a, 3b, and 4a would not include trucking the aggregate from behind
the dam and would not include the desilting basin and so would result in fewer impacts than
Alternatives 1 and 4b. While all of these alternatives would require maintenance after their completion,
Alternative 4a would require active maintenance behind the dam for the longest period, and so would
support continued employment for its maintenance well after the project is completed. Alternative 4b
would also require long-term maintenance akin to that described for Alternative 4a, but would be for a
shorter period.

Transportation

None of the action alternatives would result in impacts related to the direct closure of public roads or
parking areas. Traffic-related impacts associated with all of the action alternatives would result from
short-term daily worker-commute trips and from heavy truck trips required to haul equipment and
materials to and from the dam site and the downstream flood control protection sites. Impacts
associated with daily worker-commute patterns would be less than significant under all of the action
alternatives. However, construction related traffic impacts associated with heavy truck hauling would
be significant for each of the action alternatives. Traffic impacts resulting from replacement of the
Santa Ana Boulevard Bridge would be the same for all alternatives. Alternative 4a would require the
least amount of daily and peak hour truck trips compared to all of the other action alternatives.
Therefore, between all of the action alternatives, Alternative 4a would involve the least amount of
traffic impacts. Alternative 4b would have slightly greater impacts than Alternative 4a because it would
require additional heavy haul trips associated with higher levees and floodwalls for the downstream
flood protection. Traffic impacts associated with heavy haul trips would be progressively greater for
Alternatives 2a, 3a, 3b, and 2b. Although, by far the greatest amount of daily and peak hour haul trips
would occur under Alternative 1 compared to the other action alternatives. Alternative 1 would
potentially require thousands of heavy truck trips a month hauling marketable aggregate materials along
the Highway 33 corridor for a period of up to ten years. Therefore, between all of the action
alternatives, Alternative 1 would involve the greatest amount of traffic impacts.

Land Use

No significant land use impacts were identified for any of the alternatives analyzed. All of the
alternatives were consistent with land use plans, regulations, and policies. All alternatives would result
in an adverse impact to the disruption of a community as each requires the purchase and removal of the
Matilija Hot Springs and the Camino Cielo residences. With the higher level of flood control
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protection, Alternatives 2a, 2b, 3a, 3b, and 4b would also have a greater potential for division of an
established community than Alternatives 1 and 4a, but these impacts would be less than significant.
Additionally, the inclusion of the locally preferred desilting basin under Alternative 4b would also
increase the potential for the conversion of farmland to non-agricultural uses. Although all land use
impacts identified under Alternative 4b would be less than significant, this alternative would result in
greater impacts than any of the others. Alternatives 2a, 2b, 3a, and 3b would all have the same land use
impacts and would be marginally inferior to Alternatives 1 and 4a, which would also have the same
impacts.

Recreation

All of the alternatives presented for analysis include benefits to recreational resources in the region, but
also include significant impacts. Under all alternatives, the restoration of Matilija Canyon and the
creation of recreation trails and interpretive areas provides a substantial benefit. The use of the Rice
Road slurry disposal site in Alternatives 1, 2a, 3a, 4a, and 4b would result in significant, unmitigable
impacts due to the closure of the Ojai Valley Land Conservancy trails on the site for between one or
more years. Long-term impacts due to the Rice Road slurry disposal site, however, could be mitigated
by the eventual creation of a new trail system over the site. Alternatives 2b and 3b would have the least
impacts to recreation resources as neither would require the use of a slurry disposal site. Flood control
protection would result in significant impacts to all alternatives as levees and floodwalls would restrict
access to or degrade the recreation value of some trails. Although Alternatives 1 and 4a would require
lower level flood control protection than Alternatives 2a, 2b, 3a, 3b, and 4b, impacts due to levees and
floodwalls would be similar under all the alternatives. Alternatives 3a and 3b would have slightly
greater impacts as they have more potential for restricting recreation access under the multiple phases.
Alternative 2b would be slightly superior to Alternatives 2a, 3a, 3b, and 4b because it would not
require a slurry disposal site and would have the shortest total construction period and so fewer
opportunities for facility closures. Alternative 1 would have a greater potential for recreation access
restrictions above the dam due to the number of truck trips required to haul the aggregate from behind
the dam. Although the alternatives would result in similar recreation impacts, Alternative 2b would
result in the fewest impacts, while Alternative 1 has the greatest potential for impacts.

Environmentally Superior Alternative

Section 15126.6 of the CEQA Guidelines states that an EIR must identify the environmentally superior
alternative among the alternatives evaluated. If the environmentally superior alternative is the “no
project” alternative, the EIR must also identify an environmentally superior alternative among the other
alternatives.

The No Action alternative (i.e., “no project” alternative) is not environmentally superior. While the No
Action alternative would avoid the various short-term demolition and construction impacts associated
with the action alternatives, it would not result in the substantial environmental benefits of the Proposed
Action, including restoring steelhead populations on Matilija Creek, improving riparian habitat
conditions along Matilija Creek and the Ventura River, and restoring a more natural hydrologic and
sediment transport regime in the watershed.
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Of the alternatives other than No Action, Alternative 4b (the Recommended Plan) is environmentally
superior. Alternative 4b would result in the largest overall increase in habitat value (731 average annual
habitat units) when measuring benefits to steelhead habitat, riparian habitat, and natural hydrologic and
sedimentation processes. Alternative 4b would also return a greater amount of sediment to the Ventura
River and Ventura County beaches than the other alternatives. The rate of sediment aggregation under
Alternative 4b would be faster than Alternative 4a, and so would return the Matilija Canyon to a more
natural condition more rapidly, but because of the stabilization provided in Alternative 4b, the sediment
would be released at a rate less likely to create erosional or depositional hazards than Alternatives 2a,
2b, 3a, and 3b. Alternative 4b provides more benefits to beach nourishment and river bottom
replenishment over a shorter time than Alternatives 1 and 4a.

Alternative 4b would have less impact on aquatic organisms due to movement of sediments than
Alternatives 2a, 2b, 3a, and 3b. Additionally, steelhead access to the upper watershed would be delayed
seven years longer under Alternatives 2a, 2b, 3a, and 3b than under Alternative 4b.

Alternatives 2a, 2b, 3a, and 3b would return the Matilija Canyon area to the most natural state of all
the alternatives, but, like Alternative 1, would be disturbed by construction activities for a much longer
period than Alternatives 4a and 4b. Alternative 4b would be superior to Alternative 4a as it would
eventually return the canyon to a more natural state.

Alternatives 2a, 2b, 3a, 3b, and 4b would have marginally greater land use impacts due to the greater
flood protection compared to Alternatives 1 and 4a. The differences in these impacts, however, are
minor compared to the differences between the biological benefits provided by Alternative 4b over
Alternatives 1 and 4a.

Alternative 4b has the least amount of daily truck trips of all of the action alternatives except
Alternative 4a. Alternative 4b would have a slightly greater traffic impact than Alternative 4a due to
transport of additional material necessary for the increased flood protection, but would be have less
impact than the other alternatives. While Alternative 4b would have slightly greater short-term traffic
impacts due to the increased flood protection, it would provide more long-term benefit in terms of
returning the river to a more natural hydrologic condition.

Alternatives 2a, 2b, 3a, and 3b would have similar short-term noise and air quality impacts and would
be superior to Alternatives 1, 4a, and 4b as they would require less construction and maintenance.
Although Alternative 4b is not superior from a noise and air quality perspective, the difference in short-
term noise and air quality impacts between Alternatives 2a, 2b, 3a, and 3b compared to Alternative 4b
would be outweighed by the long-term biological, hydrologic, and sediment benefits provided by
Alternative 4b.

While Alternative 4b does not have the least impacts across all issue areas, it also does not have
substantially greater impacts than the other action alternatives and most of its adverse impacts are short
term in nature. In addition, it produces the largest amount of long-term environmental benefit.
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Table 3-9: Comparison of Alternatives

Issue Area

Impact

Alt. 1 | Alt. 2a | Alt. 2b | Alt. 3a | Alt. 3b | Alt. 4a | Alt. 4b

Classification

Earth Resources

Temporary erosion impacts during construction.

Restoration of the more natural topography in Matilija Canyon and replenishment of sediment to the
Ventura River.

Potential for encountering unknown soil and/or groundwater contamination during grading or
excavation.

Spills of hazardous materials during construction (vehicle fuels, oils, and other maintenance fluids)
could cause soil or groundwater contamination.

Hydrology and
Water Resources

Violate water quality standards or waste discharge requirements or otherwise substantially degrade
water quality.

Cause lateral erosion, streambed scour, or long-term channel aggradation/degradation resulting in
damage to private property, utility lines, or structures

i, v

I, Iv

i, v

Increase flood hazards

Deplete groundwater or surface water supplies or interfere with groundwater flow or recharge.

Biological
Resources

Short-term disruption of wildlife movement during project construction

Temporary and permanent loss of lacustrine, riverine, and palustrine habitats at Matilija Dam

Temporary loss of sensitive vegetation communities associated with the 94-acre slurry disposal site

Degradation of riparian habitats and sensitive species impacts associated with downstream flood
control improvements

Short-term downstream sedimentation and temporary or localized loss of sensitive habitats and species

Long-term restoration of ecosystem functions and connectivity for steelhead and other species

Cultural
Resources

Project construction could affect sites or structures listed on or eligible for listing on the National
Register of Historic Places (NRHP).

Erosion after removal of sediment may undermine the stability of sites COE#1 and COE#2, and
damage any cultural deposits present.

Removal of sediment by natural and mechanical means would have an adverse effect on any
undiscovered buried historic and prehistoric resources that may be present beneath sediment behind
Matilija Dam.

Aesthetics

Improvement of the scenic value of Matilija Canyon by returning it to a more natural state.

Obstruction or degradation of views of ridgelines from the Ojai Valley Trail due to construction of levees
and floodwalls.

Obstruction or degradation of views of the Ventura River due to construction of levees and floodwalls.

Enhancement of unique and historically significant landmarks, such as Hanging Rock in Matilija
Canyon.
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Issue Area

Impact

Alt. 1 | Alt. 2a | Alt. 2b | Alt. 3a | Alt. 3b [ Alt. 4a [ Alt. 4b

Classification

Temporarily obstruct views to the Ventura River and temporarily deteriorate the aesthetic value of the
project area during project construction.

Air Quality

Conflict with or obstruct implementation of the VCAPCD Air Quality Management Plan.

Result in direct violation or substantially contribute to existing NAAQS/CAAQS violation.

Resultin NOx/ROC emissions above 5 Ibs/day in the Ojai Planning Area or 25 Ibs/day elsewhere.

Expose sensitive receptors or project workers to substantial pollutant concentrations, or expose a
substantial number of people to objectionable odors.

Result in non-conformance with the federal General Conformity Rule.

Noise

Noise generated from construction and operation and maintenance activities.

Noise generated by trucking of aggregate materials off site.

Noise generated by giant reed (Arundo donax) removal activities.

Socioeconomics

Construction could require a labor force greater than is available locally, spurring unintended growth

Construction could require production of additional housing to accommodate workers

Benefit the local economy by employing local workers and using local nurseries for restoration

Displace businesses, such as Matilija Hot Springs

Construction and/or operation could unduly burden a disadvantaged economic or social group

Transportation

Construction commuter work trips would affect roadway level of service levels in the project area.

Heavy construction haul truck trips would affect roadway level of service levels in the project area.

Construction activities could physically damage public roads, sidewalks, mediums, etc.

Land Use

Purchase of the Matilija Hot Springs retreat center and 11 residences along Camino Cielo and the
relocation of the occupants.

Divisions or disruptions to communities caused by project construction or improvements of the levees
and floodwalls.

Conversion of farmland (orchard) at one of the possible desilting basin sites to a non-agricultural use.

Recreation

Permanently degrade or displace existing recreational facilities

[, Iv

I, v

[, Iv

[, 1Iv

I, IvV

I, IvV

[, Iv

Impair the safety of recreational users

Close a public recreational facility for an extended period of time

Class I: Significant unavoidable impact
Class II:  Significant but mitigable impact
Class III:  Less-than-significant impact
Class IV:  Beneficial impact.
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4. AFFECTED ENVIRONMENT

4.1 EARTH RESOURCES
4.1.1 Geology and Seismicity
4.1.1.1 Regional Geology and Topography

The Ventura River Basin forms part of the Transverse Range of southern California, an east-west
trending mountain range. The Transverse Range is being uplifted almost 25 feet per 1,000 years, while
the maximum erosion rate only causes a 7.5 feet decline per 1,000 years, making them the fastest rising
anticline in the United States with a net uplift of 17.5 feet per 1,000 years (Scott and Williams, 1978;
Brauner et al., 1998). Steep coastal mountains and narrow canyons that converge to form a
comparatively broad, level central valley characterize the Ventura River Basin (Moore, 1980). Rugged
topography, narrow valleys, little or no alluvial deposits and steep streambed gradients typify the
watershed upstream of the Matilija Dam (Entrix, 1997; Brauner et al., 1998). Elevations rise to a high
point of 7,570 feet on Reyes Peak (LPNF, 2002).

The majority of the area is composed of tertiary sedimentary rocks, consisting of cemented sandstones,
siltstones, conglomerates, and shales with low permeability relative to the alluvium in the main valleys
(Entrix, 1997; Brauner et al., 1998). The streambed of the lower two-thirds of the Ventura River
widens to a relatively broad plain composed of pervious material that is subject to high percolation.
These materials consist of alluvial deposits of silt, sand, gravel, cobbles, and boulders common to
southern California coastal streams (Moore, 1980).

4.1.1.2 Seismic and Other Geologic Hazards

Regional Seismicity. Southern California is a seismically active region, dominated by the intersection
of the northwest trending San Andreas and the east-west trending Transverse Ranges fault systems.
Both systems are responding to strains produced by the relative motions of the Pacific and North
American tectonic plates. The effects of this deformation include mountain building, basin
development, deformation of Quaternary marine terraces, widespread regional uplift, and generation of
earthquakes. Active faults of the San Andreas system are predominantly strike-slip faults
accommodating translational movement. The Transverse Ranges fault system consists primarily of blind
reverse and thrust faults accommodating tectonic compression stresses in the region. Blind faults have
no surface expression and have been located using subsurface geologic and geophysical methods. This
combination of translational and compressive stresses gives rise to the region’s widespread seismicity.
Table 4.1-1 describes some of the common geologic/seismic phenomena that have a potential to impact
the study area.

Local Seismicity. The Ventura Basin is seismically active. In the basin, the Oak Ridge fault
accommodates high rates of oblique crustal strain and, along with several other major faults such as the
San Cayetano fault, is considered a significant seismic hazard to a large urban population (ICS, 2002).
The 1994 Northridge earthquake occurred beneath the San Fernando Valley on a blind, south-dipping
fault that is considered part of the same active fault and fold system that extends westward into the
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Table 4.1-1: Description of General Seismic Hazards

Phenomena

Brief Description of Hazard

Earthquakes

Seismic activities, or earthquakes, are sometimes violent vibrations of the Earth’s surface that follow a
release of energy in the Earth’s crust. This energy can be generated by a sudden dislocation of segments of
the crust or by a volcanic eruption.

Seismic
Deformation

When an earthquake fault ruptures, it causes two types of deformation: static and dynamic. Static
deformations are the permanent displacement of the ground. Dynamic deformations, or seismic waves, are
essentially sound waves radiated from the earthquake. While static deformation takes up most of the plate-
tectonic energy, up to 10 percent may dissipate immediately in the form of seismic waves.

Ground
Shaking

Body and surface seismic waves cause ground shaking. The severity of ground shaking is directly related to
the magnitude of the earthquake (i.e., ground shaking increases with increasing magnitude) and indirectly
related to the distance to the epicenter (i.e., ground shaking decreases with increasing distance from the
epicenter). Ground shaking can be explained in terms of body waves (compressional waves) and surface
waves (shear waves). Body waves propagate through the Earth, while surface waves travel slower (arrive
next) and cause a structure to vibrate from side to side. Because buildings are more easily damaged from
horizontal motion, surface waves are the most damaging waves.

Faults

A fault is a fracture of the earth’s crust that has moved one side of a fissure relative to another, parallel to
the fracture. Strike-slip faults are vertical (or nearly vertical) fractures where the blocks have mostly moved
horizontally. If the block opposite an observer looking across the fault moves to the right, the slip style is
termed right lateral; if the block moves to the left, the motion is termed left lateral. Dip-slip faults are inclined
fractures where the blocks have mostly shifted vertically. If the rock mass above an inclined fault moves
down, the fault is termed normal, whereas if the rock above the fault moves up, the fault is termed reverse
(or thrust). Oblique-slip faults have substantial components of both slip styles.

Landslides

Several types of landslides take place in conjunction with earthquakes. The most abundant type of
earthquake-induced landslides is rock slides from steep slopes. Less abundant are shallow debris slides on
steep slopes, along with slumps and block slides on moderate to steep slopes.

Liquefaction

Liquefaction is the phenomenon in which saturated granular sediments temporarily lose their shear strength
during periods of strong, earthquake-induced ground shaking, resulting in the sediments behaving as a
liquid and able to support structures. The susceptibility of a site to liquefaction is a function of the depth,
density, and water content of granular sediments, and the magnitude and frequency of earthquakes in the
surrounding region. Saturated, unconsolidated silt, sand, and silty sand within 50 feet of the ground surface
are most susceptible to liquefaction. Liquefaction often results in the loss of ground bearing capacity and/or
lateral spreading, both of which can result in damage to engineered structures. During loss of ground
bearing capacity, large deformations occur within the soil mass, allowing structures to settle and tilt. Damage
caused by liquefaction phenomena is generally most severe when liquefaction occurs within 15 to 20 feet of
the ground surface.

Seismically induced settlement is often caused by loose to medium-dense granular soils densified
(compacted) during ground shaking. Uniform settlement beneath a given structure would cause minimal

Seismically | damage. However, since soil distributions vary in density and composition, seismically induced settlement
induced is generally non-uniform and can therefore cause serious structural damage. Dry and partially saturated
Settlement | soils as well as saturated granular soils are subject to seismically induced settlement. Generally, differential
settlements induced by ground failures such as liquefaction, flow slides, and surface ruptures would be
much more severe than those caused by densification alone.
Tsunamis are water waves caused by the sudden vertical movement of a large area of the sea floor during
Tsunamis an undersea earthquake. Once the wave is formed, its height is typically about 1 foot, but the distance

between wave crests can be over 60 miles. As a tsunami reaches shallow water around an island or
continental shelf, its height increases dramatically, sometimes reaching 80 feet.

central Ventura Basin. Assessing the nature, geometry, and seismic potential of these active subsurface
faults is difficult because many of these structures are blind or buried and do not crop out where they
can be easily characterized and many of these structures have a complicated history of tectonic
deformation.

The California Department of Conservation, Division of Mines and Geology Special Publication 42
(revised in 1992) shows that Alquist-Priolo Special Studies Zones exist in the area south of the City of
Ojai, east of the Ventura River. In addition, another Alquist-Priolo Special Studies Zone runs parallel
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to the coast in the western portion of the City of San Buenaventura. According to Section 2.3.3 of the
Hazards Appendix of the Ventura County General Plan, ground shaking hazards exists throughout
Ventura County and can increase considerably wherever there is ground material that could
substantially amplify the ground waves caused by earthquakes (County of Ventura, 1998).

Important faults in the vicinity of northern Ventura County area are at the Big Pine, San Gabriel, and
Frazier Mountain Thrust, all of which converge at the northeast corner of Ventura County. Geologic
and survey evidence indicates stress is building up along the San Andreas Fault to the north. It is just a
question of time until the fault again displaces, resulting in a potentially severe earthquake within the
next 100 years, according to Section 2.3.3 of the Hazards Appendix of the Ventura County General
Plan (County of Ventura, 1998). See Figure 4.1-1 for an illustration of major faults in the vicinity of
the project.

Table 4.1-2 describes other geologic hazards, as defined by Section 2.3.5 of the Hazards Appendix of
the Ventura County General Plan, that may occur in the project area.

Table 4.1-2: Description of Potential Seismic Hazards in the Area

Hazard Description*

The project area is not in a zone with the highest ground shaking amplification potential, but areas around the
Ventura River and Ojai Valley are within zones of potential increased ground shaking amplification. The
boundaries of the “ground shaking hazards zones” are partly determined by the thickness of the alluvium or
unconsolidated material overlying relatively firm bedrock or consolidated earth material, and the depth of the
groundwater.

A liquefaction threat may exist in the vicinity of the Ventura River and Matilija Creek. Liquefaction has
occurred in this area and can be expected to potentially occur again whenever an earthquake of sufficient
intensity occurs. Areas with high liquefaction potential have had water table levels within 15 feet of the ground
surface some time in the last 50 years.

Landsliding has not occurred in such a widespread manner in northern Ventura County as to be classified as
a significant hazard. However, the region is extremely mountainous with steep lopes and high local relief.
Faulting and tilting of the bedrock is common. The relative stability of the older bedrock throughout the region,
in spite of the rugged physiography, has been the prime factor resisting the incidence of more widespread
Landsliding | landsliding. However, many hillsides and existing landslide features are only marginally stable and small
changes in existing environmental conditions, such as would result from grading or irrigation, could trigger
massive landsliding. In other words, the stability of many slopes is critically fragile and would, upon geologic
investigation, be shown to be inadequately stable for most development. The area around the Ventura River
and Matilija Creek has a moderate to high landslide potential risk.

Soil Expansive soils have caused substantial damage in Ventura County. Areas around the Ojai Valley have some
Expansion high risk for soil expansion

Historically, flooding has caused substantial damage to life and property in Ventura County. A major flood
occurred in 1862 and, on average, a major flood has happened once every five years since. Floodplain
Flood delineations are determined by the Federal Emergency Management Agency (FEMA) using the best

Hazard topographical, hydrological, and hydraulic information available. The Ventura County Flood Control District
has the authority to construct and maintain flood control facilities. Further regulation is provided by the
Ventura County Floodplain Management Ordinance and by other Ventura County regulatory agencies.

* Based on Section 2.3.5 of the Hazards Appendix of the Ventura County General Plan (County of Ventura, 1998)

Ground
Shaking

Liquefaction

4.1.1.3 Matilija Dam Safety

The statutes governing dam safety in California (Division 3 of the Water Code) place the supervision of
non-federal dams and reservoirs under the jurisdiction of the Department of Water Resources’ Division
of Safety of Dams (CDSD) (CDSD, 2002). CDSD reviews plans and specifications for the construction
of new non-federal dams within California or for the enlargement, alteration, repair, or removal of
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existing dams and must grant written approval before construction may proceed. Operating dams are
periodically inspected to ensure adequate maintenance and to correct any deficiencies (CDSD, 2002).

Section 2.13 of the Ventura County General Plan Hazards Appendix states that potential dam inundation
areas occur near Matilija Creek and the Ventura River. However, according to the Ventura County
Flood Control District, Matilija Dam has been monitored regularly, and showed no substantial signs of
deficiency the last time portions of the dam were removed (Pratt, 2002).

4.1.2 Bed Materials and Trapped Sediment
4.1.2.1 Stream and River Bed Material

The U.S. Bureau of Reclamation (BOR) completed an analysis of the Ventura River bed material on
December 4, 2001, titled Summary of Bed Material Sampling in the Ventura River Basin, Matilija Dam
Ecosystem Restoration Project (BOR, 2001). The BOR study characterized the bed material of the
Ventura River from one mile upstream of Matilija Dam downstream to the ocean for the purpose of
sediment transport calculations and monitoring changes. A total of 18 bed material samples were
collected in Ventura River and Matilija Creek, the results of which are briefly summarized below.

Bed material in the Ventura River generally becomes coarser with increasing elevation. Near the ocean,
the average material diameter is approximately 70 to 80 mm, but near Matilija Dam it increases to over
300 mm. Based on the calculated critical diameter of bed material (the diameter below which sediment
is activated by a given flood), the 2.33-year flood is a reasonably accurate predictor of the dso (diameter
of material that 50 percent of the material is finer than) of the surface bed material in the lower part of
the river (river-mile O to 7). Further upstream, at river-mile 7 through 12, the 5-year flood is a better
predictor of ds. For river-mile 12 to 16, a flood somewhere between the 5-year and 100-year return
period is the best predictor of dso. This indicates that the material in the lower part of the river is
probably moved more frequently than the material in the upper portion of the river near the dam. In
summary, the BOR study indicates that the average annual flood mobilizes the ds in the lower portion
of the river, whereas a 5-year flood is required to mobilize the dso in the middle part of the river, and a
5-year to 100-year flood is required to mobilize the dso in the upper parts of the river to the dam.

4.1.2.2 Geotechnical Investigations of the Sediment Trapped Behind Matiljja Dam

BOR and the Corps began coordinating the geotechnical requirements of the Matilija Dam Ecosystem
Restoration Study in the fall of 1999. In the winter of 2001, the Corps took responsibility for the
materials testing and toxicity analyses, while BOR took the task of sampling. The California Coastal
Conservancy provided funding for the geotechnical analysis in mid 2001.

This section represents the textual section of the Matilija Dam Ecosystem Restoration Feasibility Study
Geotechnical Field Investigations prepared by BOR based on field work completed between July 30 and
September 15, 2001. The Matilija study site was divided into three major areas: (1) Reservoir, (2)
Delta, and (3) Upstream Channel (BOR, 2002). The primary basis for demarcating these three areas
was the gradation of sediment packages, as determined by drilling.
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Three boundary lines separating the tree areas were determined by examining the gradation of sediment

within drill holes, and the lines were designated based on major changes in volumes of sediment

gradation (BOR, 2002), as follows:

«  Reservoir - The Reservoir area starts at the upstream side of Matilija Dam and continues upstream for about
1,400 feet. The Reservoir area hosts approximately 1.51 million cubic yards of sediment, about 25 percent of

the total sediment package behind the dam. Sediment in this area is characterized by thick sequences of silt
with minor amounts of silty sand and gravel.

« Delta - The Delta area extends from about 1,400 feet upstream of the dam to about 2,900 feet. This area
hosts approximately 2.63 million cubic yards of sediment, about 44 percent of the total sediment behind the
dam. Sediment in this area is characterized by complexly interfingered beds of sand, silty sand, silt, and
gravel with and without cobbles.

+  Upstream Channel - The Upstream Channel extends from about 2,900 feet upstream from the dam, to more
than 6,000 feet upstream. The Upstream Channel host approximately 1.86 million cubic yards of sediment,
about 31 percent of the total volume of sediment behind the dam. A large volume of gravel and cobbles with
minor sand and silt dominates the sediment area.

The following sections describe BOR’s findings on the Reservoir, the Delta, and the Upstream Channel
investigations. For a complete review of BOR’s geotechnical investigations, including all photographs,
logs, lab data, drawings, and appendices, see the complete Matilija Dam Ecosystem Restoration
Feasibility Study Geotechnical Field Investigations, which is included as an appendix to the Feasibility
Study. Please note that all figures, photographs, tables, and references are found in that study.

Reservoir

General Description. This area contains approximately 23 percent (1.38 million cubic yards) of the
total sediment package behind the dam. Even though the boundary between the Reservoir and Delta
areas is based on a major change in sediment gradation, the present-day pond elevation also roughly
marks the boundary between the two areas. The Reservoir area is about 1,100 feet wide on its upstream
side and narrows to approximately 350 feet just upstream of the dam. The thickness of reservoir
sediment varies from about 60 feet on the upstream end to about 72 feet thick near the dam.

Topography on both sides of the Reservoir is very steep, and pre-dam topography shows steep canyon
walls to continue below the Reservoir sediment package. Cross sections show the pre-dam canyon
topography and the present-day sediment wedge. Both sides of the reservoir pond are covered in thick
vegetation, composed of bulrush, giant reed, brush, and small trees. Travel through this thick
vegetation is difficult, and is often limited to existing trails. The steep canyon walls along both sides of
the pond host a moderately dense to dense growth of trees and brush. The upstream transition area
between the reservoir pond and land hosts a lush growth of water plants and reeds.

Investigations. Four holes were successfully drilled in the Reservoir to characterize sediment
gradation, distribution of sediments, and sediment toxicity. Drill holes ranged in depth from 33 to 91
feet.

Geology. In the Reservoir area, pre-dam alluvium is composed primarily of coarse-grained gravel,
cobbles, and boulders. Reservoir sediment overlying this alluvium is predominantly fine-grained, non-
plastic sediment deposited in the slack water environment behind the dam for about 1,400 to 1,800 feet
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upstream. Silt control lines (included in BOR’s February 2000 report) indicate that the majority of
sediment behind the dam was transported during large flood events and was probably deposited very
rapidly.

Subsurface Conditions. Continuous sediment samples recovered from drill holes show subsurface
geologic conditions to be comprised of thick layers of non-plastic fines and clay punctuated by thin,
discontinuous beds of silt-with-sand or sandy-silt, and very thin beds of silty sand. Based on drill holes,
the following generalizations can be made about the reservoir sediments:

+  Each drill hole intercepted 11 to 15 individual beds of sediment;

«  Silt and clay beds are more frequent and thickest near the dam (up to 23 feet thick) and become fewer and
thinner (up to 9.5 feet thick) upstream,;

«  Dirill holes closest to the dam contain 72 to 78 percent fines with 1 to 15 percent silty sand;

«  Dirill holes near the upstream end of the Reservoir area contain 67 to 69 percent fines with 11 to 14 percent
silty sand. Even though the sand content of the reservoir sediment increases upstream, drilling intercepted one
bed of pure sand (95 percent sand), which was 0.7 feet thick;

«  Beds of silty sand generally contain 30 to 40 percent silt and, throughout the Reservoir area, are only 1 to 3
feet thick; and

+  No substantially thick beds of clean sand were encountered during drilling, and the beds of silty sand present
are too thin to be separated out by normal excavation methods. When drilling encountered pre-dam alluvium,
the contact was abrupt and easy to determine. Core of the pre-dam alluvium frequently encountered cobble-
to-boulder size sediment with some gravel (Core Photograph MDH-05-01; 49.0 to 78.8 feet).

Surface Conditions. At the time of the geotechnical investigations, the reservoir ranged in depth from
about 2 to 18 feet, with an average depth of about 10 feet. The interface between the reservoir pond and
the reservoir sediments is one of thick water-weed growth. The upper few feet of reservoir sediment is
composed of unconsolidated silt and silty sand and is difficult to sample, even with sand-fingers in the
sample core barrel.

Pressurized Methane Gas. Reservoir drilling encountered pockets of pressurized methane gas.
Pressurized methane gas covered approximately 500 feet by 1,000 feet of the upstream half of the
Reservoir area.

Preliminary test results indicated the methane formed from rotting vegetation. The presence of thick
beds of silt and clay overlying sandy beds acts to cap the methane.

The exact horizontal and vertical limits of methane gas in the Reservoir area are unknown, as is the
total quantity of methane. An estimate of the area of methane accumulation is shown on Figure 1A of
the Matilija Dam Ecosystem Restoration Feasibility Study Geotechnical Field Investigations. Other
areas of the reservoir are likely to contain methane.

Geotechnical Considerations. The volume of silt/clay and silty sand throughout the Reservoir area
changes from the area near the dam, which contains 72 to 79 percent silt/clay and 1 to 15 percent silty
sand, to the upstream end of the reservoir, which contains 67 to 69 percent silt/clay and 11 to 14
percent silty sand. Approximate percentages of the various size fractions of reservoir sediment are: 70
percent silt/clay, 9 percent silt with sand, 11 percent sandy silt, and 10 percent silty sand.
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Most of the silty sand encountered contained 20 to 40 percent silt. The only potential use identified for
sediment from the Reservoir area is agricultural purposes. The Corps is studying the suitability of this
use separately.

Delta

General Description. The Delta area extends from about 1,400 to 2,900 feet upstream of Matilija Dam
between the Reservoir and Upstream Channel areas. The boundaries of these areas are based on
sediment gradation, as discussed above. The Delta area is about 1,100 feet wide (ranging between 950
and 1,200 feet). Since construction of the dam in 1947, sediment accumulated to a depth of 50.5 feet to
68.8 feet. Post-dam sediment deposition is roughly wedged-shaped and decreases in volume upstream.
Approximately 44 percent (2.63 million cubic yards) of the total volume of sediment impounded behind
the dam is contained in this area.

Steep canyon walls define the limits of the river channel and the entire study area. Pre-dam topography
illustrates the narrow and steep nature of the sediment-choked Matilija Creek Canyon. Nearly 90
percent of the Delta area is covered by dense vegetation composed primarily of giant reed, which is a
non-native plant. Proliferation of the giant reed hinders the growth of other reeds, small trees
(willows), and brush native to the canyon.

Investigations. Four holes were drilled in the Delta area for the purpose of characterizing sediment
gradation, toxicity, and distribution.

Geology. Sediments deposited by floods and meandering river channels are characteristic of this area
and deltaic environments in general. Migrating channel deposits and prograding delta morphology
characterize the area.

Subsurface Conditions. Continuous soil samples recovered from drill holes show subsurface geologic
conditions in the Delta area to be heterogeneous and layered, characteristics common to deltaic
deposition. Core recovered from these holes showed very thick zones of silty sand up to 23 feet thick,
with intervals of silt, sandy silt, and silt with sand that range in thickness from 0.1 to 5.0 feet. Gravel
lenses, ranging in thickness from one to eight feet, also occurred in these holes. Gravel lenses were
mostly encountered near the top of the drill holes. The percentage of gravel increased as the
investigations moved upstream.

Silty sand comprises approximately 65 percent of the total volume of sediment in the Delta area. Silt,
including sandy silt and silt with sand, comprises approximately 13 percent of the total volume of
sediment in this area. Gravelly soil comprises about 22 percent of the total volume of sediment in the
Delta area. Based on field and laboratory analyses, major soil types are approximately 70 percent sand
and 30 percent fines (silt). This represents an approximate average. Silty sand encountered in this area
is variable with percent sand ranging from 50 to 95 percent.

Geotechnical Considerations. Based on volume extrapolations from the drill holes in the Delta area,
roughly 1.72 million cubic yards (65 percent) of sediment is silty sand, 344,500 cubic yards (13
percent) is silt, and 571,000 cubic yards (22 percent) is gravel. According to the Unified Soil
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Classification System (USCS), the soil classification used by BOR and others, silty sand is defined as a
coarse grained sediment containing of 50 to 89 percent sand and 11 to 49 percent fines. The largest
concentration of sandy material upstream of Matilija Dam is in the Delta area. An estimated 90 percent
of the sandy material in the Delta is silty sand with a fines (silt) content ranging between 5 and 50
percent, and averaging approximately 30 percent. An estimated 10 percent of the sandy material in the
Delta is clean sand with less than 10 percent fines.

Upstream Channel

General Description. The Upstream Channel extends from about 2,900 feet upstream of the dam to
more than 6,000 feet upstream. The Upstream Channel hosts approximately 1.86 million cubic yards of
sediment, about 31 percent of the total volume of sediment behind the dam. A large volume of gravel
and cobbles with minor sand and silt dominates the sediment in this area. The Upstream Channel area
ranges from about 500 to 1000 feet wide. Sediment deposited since construction of the dam in 1947
ranges in thickness from 25 to 41 feet and eventually to zero at the upstream limit of the original
reservoir.

The topography on both sides of the Upstream Channel area is very steep. Most of the Upstream
Channel area is covered by dense vegetation except near the active creek channel. Adjacent to the
active creek channel is an open area where coarse material has been deposited over time as the channel
meandered and high flows transported gravel- and cobble-size material. The thick vegetation is
primarily giant reed with some small willow trees, brush, and bulrush.

Investigations. Three holes were drilled in the Upstream Channel area to characterize sediment
gradation, toxicity, and distribution.

Geology. The upstream end of the Upstream Channel demarcates the approximate high water mark of
the original 7,000 acre-feet reservoir. Gravel and cobbles with minor sand and silt dominate the
sediment in this area.

Surface Conditions. Sediments in the Upstream Channel area were deposited in a relatively high
energy, fluvial environment. Coarse sediments, primarily cobbles and boulders up to four feet across
and probably transported during major flood events, characterize the present-day stream channel.
Adjacent to the channels are stream bar deposits consisting mainly of sand, gravel, and cobbles (alluvial
sediments) deposited by a decrease in stream velocity. Upstream Channel area deposits are similar to
sediments exposed in the creek channel and flood plain of Matilija Creek upstream of the original
7,000-acre-feet reservoir.

Subsurface Conditions. Subsurface geologic conditions in the Upstream Channel area consist primarily
of coarse-grained material. Gravel and cobbles with boulders accounted for nearly all the recovered
sediment.

Based on field visual and laboratory analyses, the major soil types in the Upstream Channel area have
the following compositions:

«  Well-graded gravel with sand: 75 percent gravel, 20 percent sand, 5 percent fines
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Silty sand with gravel: 70 percent sand, 20 percent gravel, and 10 percent fines.

Gradation results from the laboratory are slightly skewed because coarse-grained material in the gravel
to cobble range was under represented in samples sent to the lab, because sample bags are limited in
size and amount of material supported.

Geotechnical Considerations. Based on volume extrapolations from the three drill holes in the area,
roughly 1.49 million cubic yards (80 percent) of the sediment is gravel, 279,000 cubic yards (15
percent) is silty sand, and 93,000 cubic yards (5 percent) is fines. This is basically identical to the
sediment upstream of the original 7,000-acre-feet reservoir.

4.1.3 Regulatory Setting
4.1.3.1 Federal

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA). CERCLA,
commonly known as Superfund, provides the U.S. Environmental Protection Agency (USEPA) with the
authority to identify and clean up contaminated hazardous waste sites. CERCLA also contains
enforcement provisions for the identification of liable parties, details the legal claims that arise under
the statute, and provides guidance on settlements with the USEPA (Arbuckle et al., 1993). Section 120
of this Act addresses hazardous waste cleanups at federal facilities and requires the creation of a
Federal Agency Hazardous Waste Compliance Docket, which lists facilities that have the potential for
hazardous waste problems. In addition, a Hazardous Substance Superfund was established to pay
USEPA’s cleanup and enforcement costs and certain natural resource damages. This fund also pays
certain private party claims.

Resource Conservation and Recovery Act (RCRA). RCRA gave USEPA the authority to control
hazardous waste from the cradle to the grave; i.e., from production through disposal and eventual
permanent storage (USEPA, 2004). Individual states may implement hazardous waste programs under
RCRA with USEPA approval. California has not yet received this USEPA approval. Instead, the
California Environmental Protection Agency (Cal/EPA) administers the California Hazardous Waste
Control Law (HWCL) to regulate hazardous wastes. While the HWCL is generally more stringent than
RCRA, until the USEPA approves the California program, both State and federal laws apply in
California. The HWCL.:

Lists approximately 790 chemicals and about 300 common materials that may be hazardous;
Establishes criteria for identifying, packaging and labeling hazardous wastes;

Prescribes the management controls;

Establishes permit requirements for treatment, storage, disposal and transportation; and

Identifies some wastes that cannot be disposed of in landfills.

4.1.3.2 State

Alquist-Priolo Earthquake Fault Zoning Act (PRC Section 2621.5). This Act provides policies and
criteria to assist cities, counties, and state agencies in the development of habitable structures across the
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trace of active faults. The intention is to minimize the loss of life by facilitating seismic retrofitting to
strengthen buildings.

Uniform Building Codes (UBC). UBC define criteria to be used in construction of structures based on
the level of seismic activity in the region. All of western California is within the area defined as UBC
Seismic Zone 4, which is the most active seismic zone in the country.

Hazardous Material Worker Safety. The Department of Occupational Safety and Health (DOSH,
formerly California Occupational Safety and Health Administration or Cal/OSHA) is the primary
agency responsible for worker safety in the handling and use of chemicals in the workplace. DOSH
standards are generally more stringent than federal regulations. The employer is required to monitor
worker exposure to listed hazardous substances and notify workers of exposure (CCR Sections 337-
340). The regulations specify requirements for employee training, availability of safety equipment,
accident-prevention programs, and hazardous substance exposure warning.

California Division of Safety of Dams. Division 3 of the Water Code gives to the Department of
Water Resources’ Division of Safety of Dams responsibility for the safety of non-federal dams and
reservoirs. CDSD reviews plans and specifications for the construction of new dams or for the
enlargement, alteration, repair, or removal of existing dams and must grant written approval before
construction may proceed. CDSD periodically inspects operational dams to ensure adequate
maintenance and correction of any safety deficiencies.

4.1.3.3 Local

City of San Buenaventura. The City of San Buenaventura Comprehensive Plan (City of San
Buenaventura, 1989) contains a Safety Element, which describes the City of San Buenaventura’s safety
goals, objectives and policies. Several recreation policies pertain to the study area and the proposed
project, as described in Table 4.1-3.

Table 4.1-3: City of San Buenaventura Safety Element Policies

Policy Number | Description of Policy

8.1 Requires new development to pay a fee to mitigate cumulative impacts to existing drainage facilities.

121 Develops and maintains a dam inundation warning plan to alert affected governmental agencies,

) residents, and businesses located in the potential hazard area.
21.1 Continues implementation and enforcement of State chemical disclosure laws and regulations.
21.2 Provides information and assistance to residents, businesses, and industry that request information
' regarding the proper use, storage, transportation, handling and disposal of hazardous substances.

Source: City of San Buenaventura, Comprehensive Plan for the Year 2010. Safety Element. Adopted on August 28, 1989.
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4.2 HYDROLOGY AND WATER RESOURCES
4.2.1 Hydrology

The information on hydrologic conditions presented in this section is derived from Hydrology,
Hydraulic and Sediment Studies of Without-Project Conditions, Matilija Dam Ecosystem Restoration
Project (June 2002) prepared by the U.S. Bureau of Reclamation (BOR) (BOR, 2002).

4.2.1.1 General River and Watershed Description

The Ventura River drains about 223 square miles on the southern slope of the Transverse Range of
southern California, discharging into the Pacific Ocean near the town of Ventura. The Ventura River
watershed is mountainous and in a tectonically active area, resulting in large amounts of upland
sediments for supply to the streambed. The sediment production per area from the Ventura River
watershed is one of the highest in the nation. The result, in a natural condition, is a highly dynamic,
relatively steep stream with the potential for large amounts of sediment, including sand, gravel and
cobbles, transported during large floods. In a state of natural dynamic equilibrium, the river channel
shape would potentially change from flood to flood, and the river would serve as a major supplier of
beach sand to the Ventura coastline. Channel slope would remain relatively constant, although there
would be local and seasonal variations in slope resulting from flooding and sediment transport and
deposition.

Matilija Creek, on which Matilija Dam is situated, is a tributary to the Ventura River. At Matilija Dam,
Matilija Creek drains a watershed of approximately 54 square miles, which represents approximately
one fourth the total Ventura River watershed. Since its construction, Matilija Dam has served as a trap
for sediments from the watershed upstream.

Although floods passing through Matilija Dam are no longer effectively attenuated by the dam, the
trapping of sediment has effects on downstream stream morphology. Trapping sediment in the dam
substantially reduces the sediment supply to the stream downstream of the dam. As a result, the stream,
which still has a similar sediment transport capacity, makes up the difference by obtaining sediment for
transport from the channel bank and bed. The removal of this sediment, without replacement by
sediment from upstream, causes the bed elevation to drop over the long term, and increases the
potential for bank erosion. In-stream structures such as bridges and utility crossings could be adversely
affected, as could structures located adjacent to the stream. As the smaller-sized sediments in the
channel bed are more easily transported than larger sediments, the channel bed composition would
change to become more dominated by cobbles and boulders rather than sand. The delivery of sand to
the beach would be reduced.

The Ventura River starts at the confluence of Matilija Creek and North Fork Matilija Creek,
approximately 0.6 mile downstream of Matilija Dam. There are several smaller basins that feed the
Ventura River (Cozy Dell, McDonald, Kennedy, Rice and Wills Canyons) before the next major
tributary, San Antonio Creek. Coyote Creek then enters Ventura River just downstream of the
confluence with San Antonio Creek. Casitas Dam regulates Coyote Creek. Downstream, Cafiada Larga
enters from the east and Cafiada de Rodriguez and Cafiada del Diablo enter from the west. The drainage
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basin characteristics associated with the major sub-areas and the minor drainages are given in Table
4.2-1. Over 75 percent of the Ventura River Basin is classified as rangeland covered with shrub and
brush and 20 percent of the basin is classified as forested. In general, the highest sediment producing
parts of the watershed are those covered in shrub and brush and are located in the upper parts of the
watershed where slopes are greater and annual rainfall is larger. Nearly 45 percent of the watershed
may be classified as mountainous, 40 percent as foothill, and 15 percent as valley area. The maximum
elevation in the watershed is 5,457 feet above sea level.

Table 4.2-1: Major Sub-Basins in the Ventura River Basin

. Maximum Minimum Maximum
Drzlrr;ge Length of Elevation of | Elevation of I\;I:: cr;;ﬁtg?i%ﬂ
_ (sq. mi.) Watershed Watershed Watershed (inches)

Local Area Basin Name S (feet) (feet) (feet)
||Mati|ija at Matilija Dam 54.6 83363 1009.29 5456.77 235
North Fork Ventura River - Matilija 16.2 40554 1009.29 5006.72 22.1
\VVentura River D/S of Willis Canyon 7.4 22090 696.87 4278.56 20.2
\Ventura River at Live Oak Creek 11.6 45685 290.61 2310.04 17.8
San Antonio Creek 51.0 79331 290.41 5410.69 18.3
Santa Ana Creek at Lake Casitas 9.5 38211 528.60 4645.89 18.7
Coyote Creek above Lake Casitas 13.4 36127 560.88 4769.48 21.1
Drainage area that includes Lake Casitas 15.3 31470 514.96 2342.64 18.2
\Ventura River Subarea to Foster Park 9.3 25313 195.36 1302.82 17.3
Cariada Larga Subarea 19.3 50752 195.78 2788.00 17.9
(Lower Ventura River Subarea 15.5 35470 0.00 2117.63 16.9
Entire Ventura River Basin 223.1 0.0 5456.77 19.9

There are eight major bridge crossings between the Matilija Dam and the ocean, three levees, and two
water diversions. There is extensive development along the river, including commercial and residential
development located in areas where flooding has previously occurred. Many of these developments are
now protected by levees.

4.2.1.2 Dams and Diversions

There are several structures that affect the flow in the Ventura Basin, including Matilija Dam, Casitas
Dam, Robles Diversion Dam, and the City of San Buenaventura diversion structure located at Foster
Memorial Park.

Matilija Dam was completed in 1948 with a capacity of 7,018 acre-feet and impounds Matilija Creek.
Matilija Reservoir now has less than 500 acre-feet of capacity remaining and its ability to trap sediment
and attenuate floods has been substantially decreased. The volume of sediment now in the reservoir,
approximately 5.9 million cubic yards, is equivalent to approximately 12 years total delivery of
sediment by the Ventura Rive to the ocean.

Casitas Dam, which dams the Santa Ana and Coyote Creeks, was built in 1958 with a capacity of
250,000 acre-feet. Casitas Dam was built as part of the Ventura River Project by the Bureau of
Reclamation. Prior to Casitas Dam, Coyote Creek contributed 18 percent of flow at Ventura River.
After construction, substantial flows downstream of the Casitas Dam in Coyote Creek only occurred
during wet years in which the spillway was passing water. As a result, Coyote Creek contributed
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approximately only five percent of the flow in the Ventura River during the period 1971-1980. Casitas
Dam also traps effectively all the sediment that enters into it.

Robles Diversion Dam was built in 1958 and diverts water from the Ventura River into Casitas
Reservoir. During the period 1991-1999, the average diversion into Robles Canal was 23.0 cubic feet
per second (cfs), which is approximately 31 percent of the flow in Matilija Creek during this period.
Most of the diversion at Robles occurs from December through March and is highly variable. The
maximum diversion rate at Robles is approximately 500 cfs. In dry years, Casitas Municipal Water
District’s operating criteria allow almost no diversion of water. Robles Diversion is subject to large
amounts of sediment deposition during floods and, as a result, considerable sediment removal is
necessary after every major flood.

The general operating criteria for Matilija Reservoir is to maintain outflow equal to inflow when
diversions are not taking place at Robles. When diversions are being performed at Robles, the reservoir
level is cycled to produce larger flows in the Ventura River to optimize the amount of diversion at
Robles. There is a 36-inch, a 12-inch, and a 6-inch release valve at Matilija Reservoir with the potential
to release a maximum of 250 cfs.

There is also a City of San Buenaventura diversion structure located at Foster Park. The diversions at
Foster Park are 7.0 cfs on average with a maximum of 24 cfs. No surface water is diverted if large
suspended sediment concentrations are present in the river.

Robles Diversion and the diversion at Foster Park do not impact the sediment transport in Ventura
River appreciably, as large floods are responsible for the majority of the sediment transport in the river
and these diversions do not represent a substantial quantity of the flow during the large floods.

There are three major levees along the Ventura River. The most upstream is near the Santa Ana Bridge.
It protects the Live Oak community along the west bank. The Casitas Springs Levee is along the east
bank and protects the community of Casitas Springs. The Ventura Levee is along the East bank and
protects the City of San Buenaventura.

4.2.1.3 Hydrology
Flood Frequency Analysis

The BOR performed a flood-frequency analysis for the entire length of the Ventura River (Bullard,
2002). According to BOR’s analysis, Matilija Dam has a negligible impact on the peak flows of large
floods (floods with a return interval greater than 10 years). Before the large storm in 1969, the dam had
approximately 3,500 acre-feet of storage remaining and this storage did not attenuate the 1969 flood. In
fact, according to stream gauge records, the peak flow was larger downstream of the dam than
upstream of the dam. Currently, the storage capacity of Matilija Dam is less than 500 acre-feet and the
reservoir would quickly fill during a major storm. For example, the 10-year flood peak of 9,900 cfs in
Matilija Creek would completely fill a dry reservoir in less than 40 minutes. Therefore, the dam
provides no practical attenuation of the peak flow for large flood events. It may slightly lengthen the
arrival time of the peak flow because of the decreased slopes in the reservoir area, but this extension of
the arrival time would be less than 40 minutes.
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The flow in the Ventura River and its tributaries can vary rapidly. A comparison between the
instantaneous flow recorded at 15-minute intervals and the daily average flows shows that the daily
average recorded flow for the flood of February 1992 was 8,670 cfs while the peak for that day was
44,200 cfs.

Flow Duration Curves

Flow duration curves were developed by the BOR for various stream gauges along the river. Over 60
percent of the time, the flow is less than ten cfs in the Ventura River at Foster Park, and approximately
80 percent of the time the flow is less than ten cfs in the Ventura River at Meiners Oaks. The river has
no flow at least 30 percent of the time at Meiners Oaks. Flood duration is very short and large flows
occur infrequently. For example, the two-year flood value is only exceeded approximately 0.2 percent
of the time in the Ventura River.

4.2.2 Sediment Transport

The information on sediment characteristics presented in this section is primarily derived from
Hydrology, Hydraulic and Sediment Studies of Without-Project Conditions, Matilija Dam Ecosystem
Restoration Project (June 2002) prepared by the BOR.

4.2.2,1 Riverine Transport

Upstream of the dam, Matilija Creek is a steep cobble bed stream that is well confined between canyon
walls. Matilija Creek gradually becomes less steep and experiences active channel migration as it cuts
through the delta to reach Matilija Reservoir. Downstream of the dam, Matilija Creek joins North Fork
Matilija Creek to form the Ventura River. The 1.5 miles immediately downstream of the dam is a very
steep reach with mostly boulders as bed material. As the Ventura River exits this steep canyon, it enters
a wide depositional plain for approximately one mile until it reaches Robles Diversion Dam. From
Robles Diversion Dam to the confluence with San Antonio Creek, the Ventura River is a slightly
sinuous braided stream that experiences active channel migration. From San Antonio Creek until the
estuary, the river is relatively more confined and has fewer channels. The estuary is a presently
protected from tidal action by a sand bar. The sand bar is removed when high flows pass through the
estuary and then is created again by the supply of sand from littoral transport (Wetlands Research
Associates, 1992). Table 4.2-2 presents Matilija Creek and the Ventura River as divided into the
reaches discussed in Section 1 (Introduction) and shown in Figure 1-2 and indicates where the river
within a given reach is generally homogeneous.

The reaches also roughly correspond to changes in stream slope. Immediately downstream of Matilija
Dam (Reach 6), the slope is greater than two percent, but decreases as the reach becomes depositional
to 1.5 percent. The slope slowly decreases throughout Reaches 4 and 5 and then decreases rapidly at
the confluence with San Antonio Creek. The slope again slowly decreases throughout Reaches 2 and 3,
starting at approximately one percent and ending at a ratio of 0.6 percent. The slope again sharply
decreases in the estuary.
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Table 4.2-2: Major Reaches of Matilija Creek and the Ventura River

Reach

No(s) Reach River Mile Description
9 Matilija Creek 30-17.46 Natural stream channel
8 Matilija Delta 17.46-16.76 | Delta
7 Matilija Reservoir 16.76 — 16.46 | Reservoir
6 Downstream of Matilija Dam to canyon opening 165-15 Steep channel, mostly single channel
6 Eri\(jgs?ozar]nyon opening to upstream of Robles 15-14.15 Depositional reach

Near Robles diversion to upstream of confluence with 14.15-7.93

45| san Antonio Creek Bra@ed channel _ '
2-3 | San Antonio Creek confluence to estuary 7.93-0.60 Eﬁ;?]tr']\gly more confined less braided
Temporary channel naturally cut
1 Mouth of Ventura River and estuary 0.20-0.60 through sand delta, estuary

periodically flushed by floods

The channel width also shows distinct changes along the river. In the canyon downstream of Matilija
Dam, the channel width is approximately 100 feet. As is enters into the valley in Reach 6, the channel
width almost doubles as it approaches 200 feet. The channel width decreases again after Robles due to
the man-made constriction and then gradually increases in the downstream direction. The channel width
again decreases substantially due to the constrictions at Baldwin Road and Santa Ana Boulevard. The
confluence with San Antonio Creek creates a wider channel once again, but the river narrows
considerably at river mile 6 due to a natural constriction of the valley at this location. The river remains
relatively narrow (approximately 200 feet wide) until river mile 2.5 where the valley widens rapidly.
The river is constricted again from the valley on the West and the Ventura Levee on the East. As the
delta is approached the river widens markedly.

Sediment Yield from Watershed

The watershed of the Ventura River is experiencing active tectonic uplift (Scott and Williams, 1978;
Rockwell et al., 1984) and, therefore, the relatively young hillslopes can generate large amounts of
sediment. Scott and Williams identified several mechanisms for sediment movement in the small basins
(less than ten square miles). Rockfalls and slides are common throughout the area and these events form
deposits at the base of steep hillsides and along the river banks. Rock-fragment flows or dry sliding is
the motion in aggregate of gravel size (2 to 64 millimeters) and smaller material. They stated that it is
the dominant form of sediment transport on hill slopes in the Ojai area. Debris flows were found to
occur in Cozy Dell Canyon, Stewart Canyon and a tributary to Senior Canyon as the result of the 1969
storm. Mudflows are similar to debris flows and occur when the concentration of clay exceeds a certain
threshold (usually ten percent). Scott and Williams did not find evidence of this type of flow in the
Ventura River Basin.

The river channels in the basin may experience periods of filling and entrenching. Dry sliding of
sediments from the hillslopes fill the stream channel below and then, when a storm arrives, the channel
is scoured. However, the periods of filling and entrenchment will be much more pronounced in the
upper watershed and smaller tributaries. The main stem of the Ventura River receives relatively little
sediment directly from the hillslopes compared to the inputs from the tributaries. Therefore, the main
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stem of the Ventura River will show smaller elevation changes before and after storms than the upper
watershed and small tributaries. Scott and Williams only studied watersheds smaller than ten square
miles and, therefore, their conclusions may not necessarily scale up to the larger watersheds.

The BOR concluded that the best estimate of the long-term sediment yield of the Ventura Basin is
provided in the analysis of Brownlie and Taylor (1981) and the best estimate of the long-term sediment
yield of the Matilija Creek Basin is based on the analysis of the sediment deposited behind the
reservoir. These estimates are given in Table 4.2-3. It should be noted that because Matilija Dam is
rapidly losing ability to trap sediment, its effect on the sediment yield is decreasing. Therefore, the
actual sediment yield of the Ventura Basin is gradually approaching that of the Ventura Basin with only
Casitas Dam in place.

Table 4.2-3: Average Sediment Yield in the Ventura River Basin

. Sediment Yield
Basin (acre-ft/mi2/yr)
Ventura Basin without Casitas Dam and Matilija Dam 2.1
Ventura Basin with Casitas Dam and Matilija Dam in place 1.30
Ventura Basin with Casitas Dam in place 1.64
Matilija Creek Basin 1.66

Sediment Loads in Streams

Hill and McConaughy (1988) analyzed the sediment load data from USGS stream gauge 11118500
(Ventura River near Ventura) from 1969-1973 and from 1975-1981, and from USGS stream gauge
11117500 (San Antonio Creek at Casitas Springs) from October 1976 to September 1978. They found
that during the period of sediment sampling on the Ventura River, 92 percent of the total sediment
transported in the Ventura River occurred during five storms averaging ten days each. Relatively
infrequent storms dominate the movement of sediment in the Ventura River Basin. The years
corresponding to the five storms were the only years to show substantial sediment transport.

Over 98 percent of the total sediment load in the Ventura River and San Antonio Creek is suspended.
Approximately 96 percent of coarse sand load (0.062 mm to 2 mm in diameter) is suspended. While
larger particles are moved during large floods, it comprises a relatively small portion of the total load.
The relative amount of coarse material being transported increases with increasing flow rate. Because
large particle sizes dominate the bed material, they are important in determining the channel geometry.

The drainage area of North Fork Creek is approximately 9 percent of the total drainage at the Ventura
stream gauge at Foster Park, and it contributes approximately 17 percent of the total load and 26
percent of the sand load. The drainage area of San Antonio Creek is approximately 27 percent of the
total drainage at the Ventura stream gauge at Foster Park, and it contributes approximately 29 percent
of the total load and 44 percent of the sand load.

The BOR estimated that Matilija Dam traps approximately 55 percent of the sediment of Matilija
Creek. However, for sand size and greater, the trapping efficiency is still practically 100 percent. This
is evidenced by the small amount of sand located in the reservoir region. If sand were passing over the
dam, there would have to be sand in the bed of the reservoir. A large percentage of the fine material
(silt size and smaller) can pass over the top of Matilija Dam. The drainage area of Matilija Creek is
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only 29 percent of the drainage area at Ventura stream gauge at Foster Park, but it supplies 49 percent
of the flow and, therefore, can supply a large amount of fine sediment. Assuming that the trap
efficiency of 55 percent and using the sediment yields from Table 4.2-3, gives an average contribution
of Matilija Creek of 17 percent. This is assumed to be a low estimate.

The minor drainages between the start of the Ventura River and Foster Park also contribute sediment
and, if the 1969 storm is representative, they contribute at least 16 percent of the total load at Foster
Park. As mentioned previously, 16 percent is likely a large underestimate of the total load of the minor
drainages. Assuming a trap efficiency of 75 percent of the debris basins gives an average contribution
of 21 percent for the minor drainages. The minor drainages contribute relatively coarser load and it is
estimated that they contribute the remaining 27 percent of the sand load.

4.2.2,2 Littoral Transport

Flows and sediment transport from the Ventura River affect beaches east of the river mouth by adding
sediment into the Santa Barbara Littoral Cell, an alongshore flow current that transfers sediment along
beaches in a west-to-east direction from Ellwood in Santa Barbara County to Point Mugu in Ventura
County. The main sources of natural sand supply are from cliff erosion and episodic delivery of
sediment from the streams and rivers that discharge into the river on a five- to ten-year periodic basis.
Beaches along this region are becoming increasingly eroded due to lack of replenishment from input
sources, partially caused by constructed structures that block sediment, such as the Matilija Dam. The
region from Emma Wood State Beach to Point Mugu has a wider berm width than the eastern portion
of the littoral cell, but is receiving increased erosion stress, leading to greater sand depletion and beach
recession.

Littoral cells are flow patterns within an independent coastal segment that does not circulate sand
between its end points. The Santa Barbara Littoral Cell, one of the longest littoral cells in southern
California, extends from Point Conception to the Mugu Submarine Canyon, where it is believed that all
of the littoral sand transport is deposited down the axis of the canyon and lost from the system. The
principal feature of the cell is its predominant net alongshore transport direction. Wave shelter provided
by the Channel Islands results in an almost unilateral movement of sand along the beaches from west to
east.

Sub-cells include Ventura River to Ventura Harbor, Ventura Harbor to Channel Islands Harbor,
Channel Islands Harbor to Port Hueneme, and Port Hueneme to Mugu Submarine Canyon. In the case
of the Ventura River to Ventura Harbor, Ventura Harbor to Channel Islands Harbor, and Channel
Islands Harbor to Port Hueneme, the sub-cells are bounded on the downcoast end by man-made harbor
facilities that intercept most if not all of the littoral transport. The Ventura Harbor, at the downcoast
end of the Ventura River to Ventura Harbor sub-cell, requires annual dredging to maintain adequate
water depth within the entrance channel. During dredging, sand is bypassed around the harbor and
discharged on McGrath State Beach.

In the last 80 years, fluvial sand supplies have been markedly reduced due to dam construction,
watershed improvements, and riverbed sand and gravel mining. In the Ventura River to Ventura Harbor
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sub-cell, sand delivery from the Ventura River and losses from Pierpont Bay beaches have been
identified as the main sources of sediment.

The 1989 Comprehensive Sand Management Plan prepared for BEACON estimated that the Ventura
River produced 80,000 cubic yards of sediment per year, while beach erosion between Ventura River
and the Ventura Harbor produced 200,000 cubic yards per year. The study by BEACON suggests that
the Ventura River in 1989 was producing about 70 percent of its former natural yield. Therefore, a
deficit of at least 35,000 cubic yards per year may be attributed to the construction of Matilija Dam and
other structures, along with sand mining. Since 1970, the beaches have eroded at a rate of about
210,000 cubic yards per year.

4.2.3 Water Quality

The California Water Code (Water Code) establishes policy for water quality control for State (Section
13100-13198) and regional (Section 13200-13286) water resources. California is divided into nine water
quality control regions, each of which has developed regional water quality control plans to address
water quality issues specific to the region. The Ventura River watershed is under the jurisdiction of the
Los Angeles Regional Water Quality Control Board (RWQCB) (Region 4). Region 4 adopted the Water
Quality Control Plan: Los Angeles Region (Basin Plan) in June of 1994. The Basin Plan was designed
to preserve and enhance water quality and protect the beneficial uses of waters located within the Los
Angeles Region (CRWQCB-LA, 1994). The Basin Plan also identifies beneficial uses for specific water
bodies located within the region and establishes water quality standards for the water bodies.

Section 303(d) of the federal Clean Water Act (CWA, 33 USC 1250, et seq., at 1313(d)) requires
States to identify waters that do not meet water quality standards after applying certain required
technology-based effluent limits and to classify them by category. States are required to list such waters
and submit the list to the EPA for review and approval. The State-developed and submitted list is
known as the Section 303(d) list of impaired waters. Additionally, states are required to prioritize
waters/watersheds for future development of total maximum daily load (TMDL), or assessment of
water quality problems, contributors, and actions for restoring and protecting bodies of water. The
Clean Water Action Plan (USEPA and USDA, 1998) establishes four assessment categories of
watersheds. Categories I thru IV are described as follows:

Category I - Watersheds that are candidates for increased restoration activities due to impaired water quality
or other impaired natural resource goals (emphasis on aquatic systems)

Category II - Watersheds with good water quality that, through regular program activities, can be sustained
and improved

Category III - Watersheds with pristine or sensitive areas on federal, State or tribal lands that need protection
Category IV - Watersheds where more information is needed in order to categorize them.
Planning and development of water quality monitoring programs for the Ventura River began in 1994
and monitoring began in 2000. Pursuant to Section 402(p) of the federal Clean Water Act, the RWQCB
(Region 4) issued a National Pollutant Discharge Elimination System (NPDES) permit to the Ventura
County Flood Control District (VCFCD) and other local municipalities within Ventura County to
regulate discharge of all point source pollutants into waters of the United States, including the receiving
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waters of the Santa Clara River, Ventura River, Calleguas Creek, Malibu Creek and other coastal
watersheds within Ventura County (VCWPD, 2001). The NPDES permit was issued for a first term
beginning August 22, 1994, and expiring on July 27, 2000. During this term, the VCFCD developed
two programs for monitoring water quality of receiving waters throughout the County: (1) the Ventura
Countywide Stormwater Quality Management Program and (2) the Ventura River Watershed
Monitoring Program. Both programs establish parameters that collectively characterize the water
quality of the Ventura River watershed.

The VCFCD, as the Principal Co-permittee, is responsible for management of the Ventura Countywide
Stormwater Quality Management Program, which involves collecting and analyzing stormwater samples
from seven sites across Ventura County. Results from one of the seven sites, a mass emissions site
located in the Ventura River (site ME-VR, described below), reflect the stormwater quality for the
Ventura River watershed.

A description of the parameters and results of the Ventura River Watershed Monitoring Program and
the Ventura Countywide Stormwater Quality Management program are provided below.

4.2.3.1 Ventura River Watershed Monitoring Program

The RWQCB, Region 4 classifies the Ventura River and its tributaries as a Category I (impaired)
watershed and has approved the river’s status on the 303(d) list and TMDL priority schedule for
pollutants including DDT, copper, silver, zinc, algae (eutrophication) and trash. In response to the
impaired status of the river, the Ventura River Watershed Monitoring Program was developed with
aims of enhancing and restoring the Ventura River (Alstatt and Jenkin, 2001). The Ventura River
Watershed Monitoring Program was organized in February 2000 by Santa Barbara ChannelKeeper in
conjunction with the RWQCB to establish comprehensive water quality monitoring throughout the
Ventura River. Water quality monitoring began in 2001 and consists of collecting samples at 14
established sites, spanning 16 miles of the Ventura River and ten miles of tributaries, and testing the
samples for field and laboratory parameters (or characteristics of the watershed identified in the field or
in a laboratory).

The Second Quarterly Report to the City of San Buenaventura (Alstatt and Jenkin, 2001) summarizes
results of the monitoring efforts for January 2001 thru June 2001. Santa Barbara ChannelKeeper
provided data for the first monitoring year January 2001 through January 2002 period; however, a
formal report is not yet available. The parameters used to characterize water quality are summarized in
the Watershed Manual for the Ventura River Watershed Monitoring Program and include:

Temperature +  Total Coliform
«  Dissolved Oxygen - E.Coli

Turbidity «  Entrococcus
+  Conductivity «  Nitrate

pH +  Phosphorous

Flow

The parameters and how they relate to water quality within the Ventura River watershed are described
below, along with the results for the first term (2001-2002).
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Temperature

Water temperature directly affects biological and chemical processes, including dissolved oxygen.
Temperature can be altered by man made structures by changing water flow rates with dams or
artificial river channels. Water and air temperature were measured in the field with a shielded Celsius
(C) thermometer. Temperature varied throughout the seasons at all sites, with lowest temperatures
occurring in January and February, and highest temperatures occurring in June through August. Lowest
readings throughout the watershed were on January 20, 2001, with 7.3° C at Santa Ana Road and 7.5°
C at Lower Cafiada Larga. Highest readings were recorded at Matilija Creek on June 24 (25.4° C) and
Lion Canyon on August 12 (25.3° C).

Several sites experienced large changes throughout the year. Matilija Creek, below the dam, had the
greatest variability, with a range of 15.8° C. Thacher Creek had the lowest temperature range of 9° C.
Lower Cafiada Larga runs through a concrete channel immediately upstream of our sampling site, and
the effects of air temperature upon water temperature were evident as shown by the temperature range
of 13.8° C. In comparison, Stewart Creek has a natural bottom and a riparian cover immediately
upstream of our site, and was not affected as much by changes in air temperature as shown by the
temperature range of 9.1° C. Low flows and reduced cover have reduced suitability for steelhead in
some areas of the watershed. Table 4.2-4 summarizes the temperature range by monitoring station
during the 2001- 2002 monitoring period.

Table 4.2-4: Temperature Range by Monitoring Station (2001-2002)

- Temperature (C)
Station High Low Range
1. Main Street 23.3 9.2 14.1
2. Stanley 23.1 125 10.6
3. Shell Road 22.2 11.1 11.1
4. Lower Cafada Larga 21.2 7.5 13.7
5. Upper Cafiada Larga 22.9 11.3 11.6
6. Foster Park 23.2 10.9 12.3
7. San Antonio 23.0 10.3 12.7
8. Lion Canyon 25.3 10.8 145
9. Stewart/Fox 19.4 10.3 9.1
10. Thacher 21.8 12.8 9.0
11. Santa Ana Bridge? 21.2 7.3 13.9
12. Highway 1502 20.2 10.3 9.9
13. Matilija 25.4 9.6 15.8
14. North Fork 21.8 10.7 11.1
15. Upper Matilija3 25.4 15.6 9.8

! Range calculated as the difference between the high and low recorded temperatures.

2 Temperatures were only recorded on 6 of 12 possible dates.
3 Station 15 was installed in August 2001, thus temperatures were only recorded on the latter 5 of 12 possible dates.

Dissolved Oxygen

Dissolved oxygen (DO) represents the concentration of oxygen present in the river water. DO is
controlled by combined effects of oxygen production by attached plants, biological respiration, gas
exchange with the atmosphere, and oxidation of organic matter. Sites were sampled between 9:30 am
and 1:00 pm. Concentrations of DO within the watershed varied from site to site. The lowest dissolved
oxygen reading was 3.79 mg/L at Upper Carada Larga on June 24, as this creek began to dry up. The
highest readings (~17mg/L) were in shallow water, such as at Upper Cafada Larga and Stanley in
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July. With the first major winter or spring storm and corresponding increased flows in the Ventura
River, the DO levels tend to return to desirable values. During low flow conditions, DO levels
decrease. Table 4.2-5 summarizes the DO range for each monitoring site during the 2001-2002
monitoring period.

Table 4.2-5: Dissolved Oxygen Range by Monitoring Station (2001-2002)

: Dissolved Oxygen (mg/L)
Station High Low Range!
1. Main Street 14.17 7.47 6.70
2. Stanley 17.65 9.38 8.27
3. Shell Road 15.65 8.87 6.78
4. Lower Cafada Larga 15.52 8.59 6.93
5. Upper Cafiada Larga 17.06 9.04 8.02
6. Foster Park 13.84 9.16 4.68
7. San Antonio 13.96 8.38 5.58
8. Lion Canyon 11.82 8.22 3.60
9. Stewart/Fox 13.24 6.75 6.49
10. Thacher 10.30 7.67 2.63
11. Santa Ana Bridge? 12.44 9.67 2.77
12. Highway 1502 11.61 8.75 2.86
13. Matilija 15.68 6.55 9.13
14. North Fork 14.75 8.70 6.05
15. Upper Matilija3 15.40 10.40 5.00

! Range calculated as the difference between the high and low recorded DO.
2 DO recorded on 6 of 12 possible dates.
3 Station 15 was installed in August 2001, thus DO recorded on the latter 5 of 12 possible dates.

Turbidity

Turbidity is the measure of water clarity—the higher the turbidity, the poorer the clarity of the water.
Sudden changes in turbidity can lead to impacts on living organisms in water. There is a correlation
between turbidity and the temperature of a water body. Increased turbidity often corresponds with
increased water temperature and vice versa. The correlation between turbidity and water temperature is
also inversely related to the amount of oxygen that a water body can hold. Increased turbidity and
temperature results in a decrease in the amount of oxygen that a water body can hold and vice versa.
Natural factors such as wave action, changes in seasonal light intensity, and erosion can alter turbidity.
Human factors such as logging, construction, and mining leads to unnatural soil erosion, which alters
turbidity. Increase in turbidity results in increased difficulty for fish or other living organisms in the
water to survive.

The overall turbidity of the Ventura River watershed tended to decrease with distance upstream. The
sites located furthest upstream appeared the clearest most often. The lowest turbidity on average was at
Santa Ana Road; however, this site was dry for six of the twelve months.

Twelve out of fourteen sites had the highest turbidity on February 25, 2001, immediately after one of
the biggest rain events of the season. Turbidity for both Upper and Lower Cafiada Larga sites was
extremely high on February 25, 2001 (~800 nephelometric turbidity units (NTU)), measuring much
higher than any other site. Sampling teams noted landslides and high sediment input on this sampling
day. For all reaches, turbidity was highest during the wet season. During the dry season, turbidity
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decreased with distance upstream. Table 4.2-6 summarizes the turbidity range for each of the
monitoring sites during the 2001-2002 period.

Table 4.2-6: Turbidity Range by Monitoring Station (2001-2002)

: Turbidity (NTU)
Station High Low Range!
1. Main Street 175.00 0.22 174.78
2. Stanley 70.00 0.32 69.68
3. Shell Road 89.50 0.10 89.40
4. Lower Cafada Larga? 800.00 0.00 800.00
5. Upper Cafiada Larga? 792.00 0.05 791.95
6. Foster Park 28.00 0.05 27.50
7. San Antonio 26.00 0.00 26.00
8. Lion Canyon 39.00 0.01 38.99
9. Stewart/Fox 4.40 0.00 4.40
10. Thacher 18.00 0.00 18.00
11. Santa Ana Bridge? 1.03 0.00 1.03
12. Highway 150 9.70 0.00 9.70
13. Matilija 7.30 0.00 7.30
14. North Fork 9.60 0.00 9.60
15. Upper Matilija* 0.50 0.00 0.50

' Range calculated as the difference between the high and low recorded turbidity.

2 Turbidity recorded on 10 of 12 possible dates.

3 Turbidity recorded on 6 of 12 possible dates.

4 Station 15 was installed in August 2001, thus turbidity was recorded on the latter 5 of 12 possible dates.
NTU - Nephelometric Turbidity Units

Conductivity

Conductivity in water is related to the concentration of solids in the water. As water comes into contact
with a great number of substances, it will dissolve many of them and develop a concentration of that
substance. The concentration of solids can be measured as total dissolved solids (TDS) and salinity.
TDS measures the concentrations of solids in fresh water, and the concentrations in salt water are
collectively known as salinity. Salt water has immensely higher concentrations of solids than does fresh
water. As solids in water conduct electricity, the test uses a digital meter that measures electrical
conductivity. In fresh water when levels of TDS get too high, problems similar to those of excessive
turbidity become common. Also if water dissolves a toxic solid, detrimental environmental effects may
result. Salinity increases with depth. This is due to two factors: (1) fresh water is less dense than
seawater, thus freshwater tends to float on top of the seawater until it is mixed by waves and (2) the
ocean floor contains a higher concentration of minerals.

Salinity tends to decrease in the spring when heavy rainfall and melting snow increase the amount of
fresh water flow. Since there is more water, the minerals are more dilute and there is a decreased
concentration of the total dissolved solids. On the other hand, in late summer and fall, especially during
periods of drought, less fresh water reaches the ocean. Since the flow of water is less, the dissolved
solids are more concentrated, raising the TDS level. The temperature of the water affects TDS levels.
As the temperature decreases, the salinity increases.

Soil acts as a natural filter by trapping many of the minerals as the water soaks through. However,
paving or vegetation removal reduces the amount of water that can be absorbed by the land. This results
in more water running off into the waterways instead of soaking into the soil, dissolving and carrying
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with it many different substances. Urban runoff from storm drains contains many chemicals, which
readily dissolve in the water and raise TDS levels. Excessive withdrawals of fresh water from rivers
(for agriculture and drinking water) that drain into the ocean reduce the total flow and volume of the
water, also increasing the concentration of the total dissolved solids. Pollutants that contain heavy
metals (such as lead) can dissolve more readily in saline water. In summer, higher temperature can
combine with higher salinity levels and a lower dissolved oxygen level to create conditions where heavy
metals previously deposited in the sediment can be more readily released into the water.

Conductivity varied between sampled sites. The highest conductivity levels were routinely found in both
Lower and Upper Cafiada Larga (~ 800 microsiemens (uS)), over three times higher than levels in the
upper watershed. Table 4.2-7 summarizes the conductivity range for each of the monitoring sites during
the 2001-2002 period.

Table 4.2-7: Conductivity Range by Monitoring Station (2001-2002)

Station Conductivity (uS) TDS (parts per million)

High Low Range’ High Low Range’
1. Main Street 1586.0 66.3 1519.7 785.0 34.9 750.1
2. Stanley 1525.0 63.0 1462.0 760.0 31.4 728.6
3. Shell Road 1480.0 41.1 1438.9 745.0 33.8 711.2
4. Lower Cafada Larga 3280.0 95.3 3184.7 1470.0 63.8 1406.2
5. Upper Cafiada Larga 3055.0 140.8 2914.2 1515.0 70.7 1444.3
6. Foster Park 2420.0 772.0 1648.0 1220.0 455.0 765.0
7. San Antonio 3050.0 138.0 2912.0 1520.0 558.0 962.0
8. Lion Canyon 4430.0 1112.0 3318.0 2250.0 809.0 1441.0
9. Stewart/Fox 3755.0 47.3 3707.7 1650.0 23.7 1626.3
10. Thacher 2049.0 455 2003.5 2135.0 23.6 21114
11. Santa Ana Bridge? 2450.0 730.0 1720.0 -- - --
12. Highway 1502 2530.0 721.0 1809.0 - - -
13. Matilija 2320.0 731.0 1589.0 471.0 458.0 13.0
14. North Fork 2300.0 78.6 22214 450.0 39.7 410.3
15. Upper Matilija3 914.0 878.0 36.0 457.0 457.0 --

' Range calculated as difference between high and low recorded conductivity or TDS measurements.
2 TDS measurements unavailable.
* One TDS measurement was recorded on November 3, 2001.

pH

The relative measure of alkalinity and acidity is pH. More specifically, pH measures the number of free
hydrogen atoms present in a sample. The pH reading refers to a log-scale, 0-14, with a reading of 7
being neutral. Water becomes more acidic as the pH approaches 0 and more alkaline or base as the pH
approaches 14. Most living species have a specific pH range for survival. If pH exceeds an organism’s
survival range, the organism will die. Many pollutants push pH readings toward the extremes of the
scale. A change of more than two points on the scale can kill many species of fish. Values of pH in the
watershed range from 7.3 to 8.7. Upper Cafiada Larga has the greatest range of pH, approximately 1.2
units, followed by Highway 150, with approximately 1.1 units. The lowest range in pH was found at
Lower Cafiada Larga, Matilija, and North Fork (0.4 units). On average, the Ojai sites gradually
decrease in pH upstream. Table 4.2-8 summarizes the pH range at each of the monitoring stations
during the 2001-2002 period.
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Table 4.2-8: pH Range by Monitoring Station (2001-2002)

i pH (C)
el High Low Range
1. Main Street 8.5 7.7 0.8
2. Stanley 8.6 7.9 0.7
3. Shell Road 8.5 7.9 0.6
4. Lower Cafiada Larga? 8.4 8.0 0.4
5.  Upper Cafada Larga? 8.5 7.3 1.2
6.  Foster Park 8.4 7.7 0.7
7. San Antonio 8.3 7.6 0.7
8. Lion Canyon 8.3 7.6 0.7
9.  Stewart/Fox 8.3 7.6 0.7
10. Thacher 8.1 7.6 05
11. Santa Ana Bridge? 8.7 8.3 0.4
12. Highway 1503 8.7 7.6 1.1
13. Matilija 8.5 8.1 0.4
14. North Fork 8.5 8.1 0.4
15.  Upper Matilija* 8.7 8.2 0.5

! Range calculated as the difference between the high and low recorded pH over the course of 12 dates unless
otherwise noted.

2 pH recorded on 10 of 12 dates.

3 pH recorded on 6 of 12 dates.

* Station 15 was installed in August 2001, thus pH was only recorded on the latter 5 of 12 possible dates.

Flow

Flow refers to the amount of water that travels through a given location within the watershed. Flow
varies within the watershed. Some sites dry up completely for several months (Canada Larga sites,
Santa Ana, Highway 150), while others experience flow throughout the dry season. Site 10 (Thacher)
increased slightly during the summer, while flows at neighboring Stewart Creek dropped steadily.
Table 4.2-9 presents the flow range by monitoring station.

Table 4.2-9: Flow Range by Monitoring Station (2001-2002)

: Flow (cubic feet per second)

Station High Low Range!
1. Main Street 93.36 6.72 86.64
2. Stanley 25.66 4.71 20.95
3. Shell Road? 25.37 25.37 -
4. Lower Cafada Larga? 18.88 0.47 18.41
5. Upper Cafada Larga? 6.54 0.96 5.58
6. Foster Park 104.10 4.28 99.82
7._San Antonio 45.81 1.16 44.65
8. Lion Canyon 8.87 0.15 8.72
9. Stewart/Fox 16.55 0.24 16.31
10. Thacher 18.64 1.82 16.82
11. Santa Ana Bridge 48.40 5.08 43.32
12. Highway 150 22.53 9.98 12.55
13. Matilija? 20.99 20.99 -
14. North Fork 32.53 1.75 30.78
15. Upper Matilija 13.32 4.84 8.48

! Range calculated as the difference between the high and low recorded flow.
2 Flow measurement recorded for one of 12 possible measurement dates.

Bacteria: Total Coliform, E.Coli, Entrococcus

Total coliform bacteria are a collection of relatively harmless microorganisms that live in large numbers
in the intestines of warm- and cold-blooded animals. They aid in the digestion of food. A specific
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subgroup of this collection is the fecal coliform bacteria, the most common member being Escherichia
coli. These organisms may be separated from the total coliform group by their ability to grow at
elevated temperatures and are associated only with the fecal material of warm-blooded animals.
Enterococcus bacteria are a valuable indicator for determining the extent of fecal contamination of
water.

The presence of fecal coliform bacteria in aquatic environments indicates that the water has been
contaminated with the fecal material of man or other animals. The presence of fecal contamination is an
indicator that a potential health risk exists for individuals exposed to this water. Fecal coliform bacteria
may occur in ambient water as a result of the overflow of domestic sewage or nonpoint sources of
human and animal waste.

In general, all three bacterial indicators increased after the first flush of heavy rains in February. The
highest Enterococcus levels of the whole year were in February for almost every site.

Almost every month, the sites with the highest bacteria levels were Lower and Upper Cafiada Larga
and Stewart. Cattle were often observed in the creek bed at Upper Cafiada Larga. Stewart often had
trash and signs of human encampment in the giant reed thickets and creek bed. Although cattle often
grazed in the creek bed at Lion, bacteria levels were not comparable to Upper Cafiada Larga. The
Upper River sites were typically lower that the rest of the watershed. The cleanest sites were Matilija
and North Fork. Correlations between bacteria levels at Main Street and beach advisories down the
coast of the river mouth were not identified. Table 4.2-10 summarizes the bacteria range for each
monitoring site for the 2001-2002 period.

Table 4.2-10: Bacteria Range by Monitoring Site (2001-2002)

Station Total Coliform (mpn/100) E. Coli (mpn/100) Entrococcus (mpn/100)
High Low Range! High Low Range' High Low [ Range’
1. Main Street >24,192.0 332.0 23,860.0 884.0 <10.0 874.0 2784.0 | <10.0 | 2774.0
2. Stanley 17,329.0 576.0 16,753.0 441.0 <10.0 431.0 2316.0 | <10.0 | 2306.0
3. Shell Road >24,192.0 314.0 23,878.0 | 7270.0 10.0 7260.0 3654.0 | <10.0 | 3644.0
4. Lower Cafiada Larga | >24,192.0 274.0 23,918.0 | 12,033.1 | 47.0 11986.1 860.0 <10.0 [ 850.0
5. Upper Cafada Larga 15,531.0 364.0 15,167.0 464.0 <10.0 454.0 >24,192.0 | 74.0 | 24118.0
6. Foster Park 14,136.0 310.0 13,826.0 583.0 10.0 573.0 26132.0 | <10.0 | 26122.0
7. San Antonio 17,329.0 303.0 17,026.0 594.0 20.0 574.0 1624.0 10.0 | 1614.0
8. Lion Canyon 24,192.0 294.0 23,898.0 | 1071.0 20.0 1051.0 2247.0 10.0 | 2237.0
9. Stewart/Fox 19,8628 | 1,785.0 | 18,077.8 960.0 <10.0 950.0 780.0 86.0 694.0
10. Thacher 12,997.0 359.0 12,638.0 171.0 10.0 161.0 281.0 10.0 271.0
11. Santa Ana Bridge 6,484.0 104.0 6,380.0 213.0 <10.0 203.0 712.0 <10.0 [ 702.0
12. Highway 150 2,909.0 93.0 2,816.0 63.0 <10.0 53.0 10.0 <10.0 0.0
13. Matilija 3,654.0 95.0 3,559.0 20.0 <1.0 19.0 862.0 <10.0 [ 852.0
14. North Fork 1,674.0 193.0 1,481.0 72.0 <10.0 62.0 318.0 <10.0 [ 308.0
15. Upper Matilija 3,282.0 31.0 3,251.0 10.0 <10.0 0.0 20.0 <10.0 10.0

' Range calculated as the difference between the high and low recorded bacteria concentrations. For approximate high or

low recorded bacteria concentrations (< or >), approximate range is provided.

Nutrients: Nitrogen, Nitrate, Ammonia, and Phosphate

Organic nitrogen is found in proteins and is continually recycled by plants and animals. Nitrogen-
containing compounds act as nutrients in streams and rivers. Inorganic nitrogen, or nitrogen that has
experienced a reaction with nitrate or other forms, can cause oxygen depletion in fresh water. Thus,
aquatic organisms depending on the supply of oxygen in the stream can die. The major routes of entry
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of nitrogen into bodies of water are municipal and industrial wastewater, septic tanks, feed lot
discharges, animal wastes (including birds and fish) and discharges from car exhausts. Inorganic
nitrogen may exist in the free state as a gas (N2), or as nitrate (NO3), nitrite (NO2), or ammonia (NH3).

Nitrites can produce a serious condition in fish called “brown blood disease.” Nitrites also react
directly with hemoglobin in human blood and other warm-blooded animals to produce methemoglobin.
Methemoglobin destroys the ability of red blood cells to transport oxygen. Nitrite/nitrogen levels below
90 mg/L and nitrate levels below 0.5 mg/L seem to have no effect on warm water fish.

Phosphorus (PO3) is one of the key elements necessary for growth of plants and animals. Phosphates
(PO4) are formed from this element. Organic phosphates are important in nature. Their occurrence may
result from the breakdown of organic pesticides, which contain phosphates. They may exist in solution,
as particles, loose fragments, or in the bodies of aquatic organisms.

Rainfall can cause varying amounts of phosphates to wash from farm soils into nearby waterways.
Phosphate stimulates the growth of plankton and aquatic plants, which provide food for fish. This
increased growth may cause an increase in the fish population and improve the overall water quality.
However, if an excess of phosphate enters the waterway, algae and aquatic plants will grow wildly,
choke up the waterway and use up large amounts of oxygen. This condition is known as eutrophication
or over-fertilization of receiving waters. The rapid growth of aquatic vegetation can cause the death and
decay of vegetation and aquatic life because of the decrease in dissolved oxygen levels. Phosphates are
not toxic to people or animals unless they are present in very high levels. Digestive problems could
occur from extremely high levels of phosphate.

At some sites (Upper San Antonio, San Antonio, Stewart, Thacher) nitrate levels rose during the
summer months. This stronger signature could be due to the combination of constant urban runoff and
reduced natural flows. Phosphate, however, did not show summer peaks as did nitrate. Dense algal
mats were observed in Lion and San Antonio Creeks and at other sites during the summer months.
Phosphate levels may appear constant since phosphate is a limiting nutrient for algae, which may result
in immediate plant uptake of all available phosphate.

Table 4.2-11 summarizes the range of nutrient concentrations for each monitoring site during the 2001-
2002 period. Nitrate (NOs) and phosphate (POs3) concentrations are included in Table 4.2-11. Ammonia
(NHs3) concentrations for each of the monitoring sites were less than 0.05 and were identified on one or
fewer days. Thus, ammonia concentrations were excluded from Table 4.2-11.

4.2.3.2 Ventura Countywide Stormwater Quality Management Program

The Ventura Countywide Stormwater Quality Management Program includes collection and analysis of
stormwater samples across Ventura County. In the first monitoring year (2000/01), wet weather and
dry weather water samples were collected at three types of monitoring locations: land use, receiving
water and mass emission. Samples from one of two mass emission sites represent the stormwater
qualities of the Ventura River (ME-VR).
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Table 4.2-11: Nutrient Range by Monitoring Site (2001-2002)

Station Nitrate (NOs) mg/L Phosphate (PO3) mg/L

High Low Range’ High Low Range!
1. Main Street 1.20 0.00 1.20 1.25 0.03 1.22
2. Stanley 1.50 0.05 1.45 121 0.04 1.17
3. Shell Road 1.70 0.09 1.61 1.36 0.04 1.32
4. Lower Cafada Larga 0.40 0.00 0.40 1.32 0.00 1.32
5. Upper Cafiada Larga 1.10 0.01 1.09 2.17 0.36 1.81
6. Foster Park 1.30 0.01 1.29 0.87 0.07 0.80
7. San Antonio 2.40 0.01 2.39 0.72 0.09 0.63
8. Lion Canyon 0.50 0.00 0.50 0.80 0.28 0.52
9. Stewart/Fox 1.40 0.01 1.39 0.68 0.27 041
10. Thacher 4.10 0.00 4.10 0.39 0.11 0.28
11. Santa Ana Bridge 0.24 0.01 0.23 0.33 0.13 0.20
12. Highway 150 0.20 0.00 0.20 0.28 0.00 0.28
13. Matilija 0.10 0.00 0.10 0.36 0.07 0.29
14. North Fork 0.70 0.00 0.70 0.27 0.00 0.27
15. Upper Matilija 0.1 0.00 0.10 0.18 0.02 0.16

' Range calculated as the difference between the high and low recorded nutrient concentrations.

Ventura County developed and submitted annual stormwater quality reports to the RWQCB-LA, the
most recent being the Annual Report for Permit Year 1, Reporting Year 7 (Report). The Report outlines
the permit application and implementation process, describes program management and program
elements, summarizes results of the Stormwater Monitoring Plan (SMP), and evaluates the SMP as well
as program goals for the next reporting year (July 1, 2001, to June 30, 2002). In describing the
stormwater quality of the Ventura River watershed, results of the latest SMP (July 2000 to June 2001)
are most relevant. Environmental samples collected at the ME-VR monitoring station and conventional
and nutrient results from the ME-VR station are provided in Tables 4.2-12 and 4.2-13 on the following
page.

Storm water quality for the Ventura River mass emission site was compared with water quality
objectives established in the California Toxic Rule (CTR), RWQCB-LA Basin Plan, and Ocean Plan.
Due to a lack of sampling data, some modifications were required for a comparative analysis (Ventura
County, 2001). The results indicate, for the most part, that there was insufficient data to provide a
complete comparison (Ventura County, 2001).

For the data that met the selection criteria, there were only two constituents that did not meet either the
freshwater or saltwater acute CTR, Ocean Plan, or Basin Plan criteria, which were copper and
chromium in the Ventura River. This occurred during the wet-weather monitoring period. When data
were compared to chronic criteria, lead was found to exceed the CTR and Ocean Plan. In addition, the
concentration of bacteria for all sites exceeded Basin Plan criteria for fecal coliform during wet weather
(Ventura County, 2001).
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Table 4.2-12: Environmental Samples and QA/QC Samples Collected at the ME-VR Station

Constituents

[ 