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Since the release of the Final Integrated Feasibility Report (IFR) and Environmental Impact
Statement/Environmental Impact Report (EIS/EIR) on August 19, 2020, the United States Army
Corps of Engineers and the California Department of Parks and Recreation have identified the need
to correct errors or make minor clarifications in the EIS/EIR that are detailed below.

1.

Executive Summary, Section ES.5.8 System of Accounts, on page ES-12, provided information
concerning the Regional Economic Development (RED) account. The estimated impacts to
RED have been updated to account for updated project costs and current price levels. The RED
account discussion regarding numbers of jobs and gross regional product amounts is revised as
follows:

The RED account considers the different perspectives between the Federal government,
contributing to the nation as a whole, and local communities directly impacted by water
resource planning. Based on the estimated impacts to RED, there is an expectation that
about 848 full-time equivalent (FTE) jobs would be created to address the NER plan. The
NER plan is projected to create an additional 564 FTE jobs by indirect and induced effects
that support or complement that construction effort. Overall, the NER plan should lead to
about $149 million in gross regional product (GRP) and about 1,412 additional job
opportunities within the region over the period of construction. Approximately $197 million
in GRP and about 1,791 jobs would be supported state-wide. The impact to the state would
be of greater magnitude although less relative importance due to the large size of the
California economy.

For the LPP, roughly 893 FTE jobs will be created to address the project construction, and
an additional 594 FTE jobs by indirect and induced effects. The LPP should lead to $157
million in GRP and about 1,487 full time equivalent jobs within the region over the period
of construction. About $208 million in GRP and about 1,887 jobs would be supported
statewide. Details on the RED analysis are provided in the Appendix E- Economics.
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2. Executive Summary, ES.8, Table ES.8-1, costs have been revised as follows to a Fiscal Year
(FY) 2021 Price Level and a 2.5% Discount Rate:

Total First Cost and Average Annual Cost — Recommended Plan and NER Plan ($1,000) FY
2021 Price Level, 2.5% Discount Rate

Acc c;:i:tfs Category Cost (LPP) Cost (NER)
01 Lands & Damages $6,592 $6,851
02 Relocations $5,902 $5,861

Total LERRD $12,494 $12,712
0o | Toh L e ocls i un nd ool | suzosua | sionzs
30 Preconstruction Engineering and Design (PED) $68,355 $63,585
31 Construction Management (S&A) $10,692 $11,739
06 Monitoring and Adaptive Management $9,403 $10,023
18 Cultural Resources $1,741 $2,174
Total Construction $266,715 $252,287
Total First Cost $279,209 $264,999
Interest During Construction $29,169 $23,983
Total Investment Cost $308,378 $288,982
Annualized Investment Cost $10,873 $10,189
OMRR&R $54 $65
Total Average Annual Cost (AAC) $10,927 $10,254

NER Benefits
Average Annual Habitat Units (AAHUs) 152.5 152.5
AAC/AAHU $71.7 $67.2
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3. Executive Summary, Section ES.8, Table ES.8.2, costs have been revised as follows to a Fiscal
Year (FY) 2021 Price Level and a 2.5% Discount Rate:

Federal and non-Federal Apportionment of the Recommended Plan - Project First Cost
($1,000) FY 2021 Price Level

National Ecosystem Restoration Plan Federal Non-Federal Total !l

Project Features/Construction $164,766 $164,766
LERRD $12,712 $12,712
Preconstruction Engineering and Design (PED) $63,585 $63,585
Construction Management $11,739 $11,739
Monitoring and Adaptive Management $10,023 $10,023
Cultural Resources S2,174 $2,174
Cash Contribution -$80,038 $80,038 SO
Total $172,249 $92,750 $264,999
Percentage of Total 65% 35%

Additional Recommended Plan (LPP) Costs !

Project Features/Construction $11,758 $11,758
LERRD -$218 -§218
Preconstruction Engineering and Design (PED) $4,770 $4,770
Construction Management -$1,047 -$1,047
Monitoring and Adaptive Management -$620 -$620
Cultural Resources -$433 -$433
Subtotal — Additional Recommended Plan Costs $14,210 $14,210
GRAND TOTAL — PROJECT COSTS $172,249 $106,960 $279,209
Percentage of Total 62% 38%

4. Section 4.4.5, Table 4.4-2, includes Environmental Commitments. This table has been revised
to reflect revision to Environmental Commitment - Earth Resources - ER-3 - Additional
Sediment Analysis for Nearshore and Surfzone Placement, made in response to comments on
the Final IFR. The first paragraph of ER-3 is revised as follows:

Additional sediment analysis will be performed prior to and during excavation of the sand
layer to confirm the material is suitable for nearshore or surfzone placement. A Sampling
and Analysis Plan will be prepared and implemented in accordance with the Inland
Testing Manual (USEPA and USACE 1998) focusing on physical and chemical analyses
of sediments in the sand layer and nearshore or surfzone placement area. Based on the
results of this testing, if there is reason to believe that contaminants are present, biological
testing will be conducted. This testing and analysis would be coordinated with the
Southern California Dredged Materials Management Team (SC-DMMT).

5. Section 4.4.5, Table 4.4-2, includes Environmental Commitments. This table has been
revised to reflect revision to Environmental Commitment - Biological Resources - BIO-3 —
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Equipment Maintenance and Cleanliness, made in response to comments on the Final IFR.
The second paragraph of BIO-3 is revised as follows:

Vehicles and equipment will be kept clean to limit the spread of non-native species during
construction. This includes cleaning all equipment before it is used on-site to prevent the
spread of invasive species from previous work, and cleaning equipment prior to entering
the jobsite to ensure (a) residual soils are removed, (b) seeds and root stock from non-
native plants are removed, and (c) eggs and adults from other non-native nuisance species
are not present. The contractor will be required consult with the USDA Plant Protection
and Quarantine (USDA-PPQ) jurisdictional office for additional cleaning requirements
that may be necessary, such as Personnel Protection Equipment (PPE), particularly for
boots/shoes. Vehicles, equipment, and PPE shall be cleaned if moved between sites within
the overall project area (e.g., moving from the Rindge Dam sediment removal area to any
of the upstream barrier removal sites). Cleaning efforts shall pay particular attention to
removal of eggs and individual New Zealand mud snails to prevent spread of this invasive
species known to be present in the project area.

6. Section 4.4.5, Table 4.4-2, includes Environmental Commitments. This table has been
revised to reflect revision to Environmental Commitment - Safety and Hazards - HAZ-5 —
Contingency Plan for Contaminated Soils, made in response to comments on the Final IFR.
HAZ-5 is revised as follows:

The construction contractor(s) are required to develop a contingency plan for the detection
and removal of contaminated soil that may be encountered during construction, including
conducting physical and chemical testing of the impounded sediments. Based on the results
of such testing, biological testing (bioassay) is required if there is reason to believe the
sediments are contaminated.

Prior to the initiation of construction, the contractor(s) will also develop a sampling plan
consistent with Calabasas Landfill testing requirements for sediments proposed for disposal
at the Calabasas Landfill. The sediment testing and results will be coordinated with the Los
Angeles County Sanitation Districts. The sampling plan will include a contingency plan for
the detection and removal of contaminated soil that may be encountered during
construction. This plan will be approved by the USACE prior to the initiation of
construction.

Any Rindge Dam impounded sediment that may be identified during the PED phase, or
construction phase, for potential non-marine beneficial use shall be tested for potential
biological contaminants to ensure that the beneficial use or disposal of those sediments does
not spread invasive species.

7. Section 4.6.3, Regional Economic Development, included information concerning the
Regional Economic Development (RED) account. The estimated impacts to the RED account
have been updated to account for updated project costs and current price levels. The second
and third paragraphs of this section are revised as follows:

Based on the estimated impacts to RED, there is an expectation that about 848 full-time
Malibu Creek Ecosystem Restoration Study 4 Final Report
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equivalent (FTE) jobs would be created to address the NER plan. The NER plan is
projected to create an additional 564 FTE jobs by indirect and induced effects that support
or complement that construction effort. Overall, the NER plan should lead to about $149
million in gross regional product (GRP) and about 1,412 additional job opportunities
within the region over the period of construction. Approximately $197 million in GRP
and about 1,791 jobs would be supported state-wide. The impact to the state would be of
greater magnitude although less relative importance due to the large size of the California
economy.

For the LPP, roughly 893 FTE jobs will be created to address the project construction, and
an additional 594 FTE jobs by indirect and induced effects. The LPP should lead to $157
million in GRP and about 1,487 full time equivalent jobs within the region over the period
of construction. About $208 million in GRP and about 1,887 jobs would be supported
statewide. Details on the RED analysis are provided in the Appendix E-Economics.

8. Section 5.2.1, Impact Significance Criteria and Environmental Commitments, includes
Environmental Commitment ER-3- Additional Sediment Analysis for Nearshore and Surfzone
Placement. This section has been revised to reflect revision to ER-3 made in response to
comments on the Final IFR. The first paragraph of ER-3 is revised as follows:

Additional sediment analysis will be performed prior to and during excavation of the sand
layer to confirm the material is suitable for nearshore or surfzone placement. A Sampling
and Analysis Plan will be prepared and implemented in accordance with the Inland Testing
Manual (USEPA and USACE 1998) focusing on physical and chemical analyses of
sediments in the sand layer and nearshore or surfzone placement area. Based on the results
of this testing, if there is reason to believe that contaminants are present, biological testing
(bioassay) will be conducted. This testing and analysis would be coordinated with the
Southern California Dredged Materials Management Team (SC-DMMT).

9. Section 5.4.1 — Impact Significance Criteria and Environmental Commitments, includes
Environmental Commitment BIO-3- Equipment Maintenance and Cleanliness. This section
has been revised to reflect revision to the BIO-3 made is response to comments on the Final
IFR. The second paragraph of BIO-3 is revised as follows:

Vehicles and equipment will be kept clean to limit the spread of non-native species during
construction. This includes cleaning all equipment before it is used on-site to prevent the
spread of invasive species from previous work, and cleaning equipment prior to entering
the jobsite to ensure (a) residual soils are removed, (b) seeds and root stock from non-
native plants are removed, and (c) eggs and adults from other non-native nuisance species
are not present. The contractor will be required consult with the USDA Plant Protection
and Quarantine (USDA-PPQ) jurisdictional office for additional cleaning requirements that
may be necessary, such as Personnel Protection Equipment (PPE), particularly for
boots/shoes. Vehicles, equipment, and PPE shall be cleaned if moved between sites within
the overall project area (e.g., moving from the Rindge Dam sediment removal area to any
of the upstream barrier removal sites). Cleaning efforts shall pay particular attention to
removal of eggs and individual New Zealand mud snails to prevent spread of this invasive
species known to be present in the project area.
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10. Section 5.4.2, Sediment Hauling and Placement, page 345, second paragraph, after the second
sentence, the following sentence is added:

In addition, chemical testing of the sand layer will be performed to confirm sediments are
free of chemical contaminants. If the sediment is contaminated, additional biological
testing (bioassay) would also be performed.

11. Section 5.13.1, Impact Significance Criteria and Environmental Commitments, includes
Environmental Commitment HAZ-5 — Contingency Plan for Contaminated Soils. This section
has been revised to reflect revision of HAZ-5 made in response to comments on the Final IFR.
HAZ-5 is revised as follows:

The construction contractor(s) are required to develop a contingency plan for the detection
and removal of contaminated soil that may be encountered during construction, including
conducting physical and chemical testing of the impounded sediments. Based on the results
of such testing, biological testing (bioassay) is required if there is reason to believe the
sediments are contaminated.

Prior to the initiation of construction, the contractor(s) will also develop a sampling plan
consistent with Calabasas Landfill testing requirements for sediments proposed for disposal
at the Calabasas Landfill. The sediment testing and results will be coordinated with the Los
Angeles County Sanitation Districts. The sampling plan will include a contingency plan for
the detection and removal of contaminated soil that may be encountered during
construction. This plan will be approved by the USACE prior to the initiation of
construction.

Any Rindge Dam impounded sediment that may be identified during the PED phase, or
construction phase, for potential non-marine beneficial use shall be tested for potential
biological contaminants to ensure that the beneficial use or disposal of those sediments does
not spread invasive species.

12. Section 9.2.1, Environmental Commitments, includes commitments that are part of the
recommended plan. Environmental Commitment - Earth Resources - ER-3 - Additional
Sediment Analysis for Nearshore Placement has been revised in response to comments on the
Final IFR. The first paragraph of ER-3 is revised as follows:

Additional sediment analysis will be performed prior to and during excavation of the sand
layer to confirm the material is suitable for nearshore placement. A Sampling and Analysis
Plan will be prepared and implemented in accordance with the Inland Testing Manual
(USEPA and USACE 1998) focusing on physical and chemical analyses of sediments in the
sand layer and nearshore placement area. Based on the results of this testing, if there is
reason to believe that contaminants are present, biological testing (bioassay) will be
conducted. This testing and analysis would be coordinated with the Southern California
Dredged Materials Management Team (SC-DMMT).
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13. Section 9.2.1, Environmental Commitments, includes commitments that are part of the
recommended plan. Environmental Commitment - Biological Resources - BIO-3 — Equipment
Maintenance and Cleanliness has been revised in response to comments on the Final IFR. The
second paragraph of commitment BIO-3 is revised as follows:

Vehicles and equipment will be kept clean to limit the spread of non-native species during
construction. This includes cleaning all equipment before it is used on-site to prevent the
spread of invasive species from previous work, and cleaning equipment prior to entering the
jobsite,to ensure: (a) residual soils are removed, (b) seeds and root stock from non-native
plants are removed, and (c) eggs and adults from other non-native nuisance species are not
present. The contractor will be required to consult with the USDA Plant Protection and
Quarantine (USDA-PPQ) jurisdictional office for additional cleaning requirements that may
be necessary, including Personnel Protection Equipment (PPE), particularly for boots/shoes.
Vehicles, equipment, and PPE shall be cleaned if moved between sites within the overall
project area (e.g. moving from the Rindge Dam sediment removal area to any of the
upstream barrier removal sites). Cleaning efforts shall pay particular attention to removal of
eggs and individual New Zealand mud snails to prevent spread of this invasive species
known to be present in the project area.

14. Section 9.2.1, Environmental Commitments, includes commitments that are part of the
recommended plan. Environmental Commitment — Safety and Hazards — HAZ-5 —
Contingency Plan for Contaminated Soils has been revised in response to comments on the
Final IFR. The commitment HAZ-5 is revised as follows:

The construction contractor(s) are required to develop a contingency plan for the detection
and removal of contaminated soil that may be encountered during construction, including
conducting physical and chemical testing of the impounded sediments. Based on the results
of such testing, biological testing (bioassay) is required if there is reason to believe that
contaminants are present.

Prior to the initiation of construction, the contractor(s) will also develop a sampling plan
consistent with Calabasas Landfill testing requirements for sediments proposed for disposal
at the Calabasas Landfill. The sediment testing and results will be coordinated with the Los
Angeles County Sanitation Districts. The sampling plan will include a contingency plan for
the detection and removal of contaminated soil that may be encountered during
construction. This plan will be approved by the USACE prior to the initiation of
construction.

Any Rindge Dam impounded sediment that may be identified during the PED phase, or
construction phase, for potential non-marine beneficial use shall be tested for potential
biological contaminants to ensure that the beneficial use or disposal of those sediments does
not spread invasive species.

15. Section 12.1.4, Table 12.1-2, costs have been revised as follows to a Fiscal Year (FY) 2021
Price Level and a 2.5% Discount Rate:

Malibu Creek Ecosystem Restoration Study 7 Final Report



Integrated Feasibility Report

Total First Cost and Average Annual Cost — Recommended Plan and NER Plan ($1,000) FY
2021 Price Level, 2.5% Discount Rate

Acc (:::3::5 Category Cost (LPP) Cost (NER)
01 Lands & Damages $6,592 $6,851
02 Relocations $5,902 $5,861

Total LERRD $12,494 $12,712
0o | TS M Tl Wndee D ndomonses | suisaa | _sisares
30 Preconstruction Engineering and Design (PED) $68,355 $63,585
31 Construction Management (S&A) $10,692 $11,739
06 Monitoring and Adaptive Management $9,403 $10,023
18 Cultural Resources $1,741 $2,174
Total Construction $266,715 $252,287
Total First Cost $279,209 $264,999
Interest During Construction $29,169 $23,983
Total Investment Cost $308,378 $288,982
Annualized Investment Cost $10,873 $10,189
OMRR&R $54 $65
Total Average Annual Cost (AAC) $10,927 $10,254

NER Benefits
Average Annual Habitat Units (AAHUs) 152.5 152.5
AAC/AAHU $71.7 $67.2
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16. Section 12.1.5, Table 12.1-3, has been revised as follows to a Fiscal Year (FY) 2021 Price Level
and a 2.5% Discount Rate:

Total Project Cost (Fully Funded) - Recommended Plan ($1,000) FY 2021 Price Level, 2.5%
Discount Rate

2 - 2
§ > S w X — g — S
g S 5 8 T =2 |88 3
< & £ 2 2 8 S &S 2
5 & £ & 2 g | =gd 5
e} () (&) =
5] o S
(@) (I
01 Lands & Damages $6,592 20% S5,686 $1,959 $7,645
02 | Relocations: Upstream $5,902 | 12% $4,589 $2,019 $6,608
Barrier Modifications
Total LERRD $12,494 $10,275 $3,978 $14,253
Fish & Wildlife Facilities:
Rindge Dam and Impounded
06 Sediment Removal — $176,524 18% $144,609 $63,627 $208,236
Upstream Barrier
Modifications
3o | Preconstruction Engineering | (oo 500 | gy $56,326 | $24,785 $81,111
and Design (PED)
37 | Construction  Management |\ ¢, o0) 1 229 $9,071 $3,991 $13,062
(S&A)
18 Cultural Resources $1,741 18% $1,420 $627 $2,047
Total Construction $266,715 $211,426 $93,030 $304,456
Total Project Cost!" $279,209 $221,701 $97,008 $318,709

[ Total Project Cost Summary (TPCS) for the Recommended Plan displayed in IFR Appendix F, Cost
Engineering, includes a line item for Monitoring & Adaptive Management (MAM) at a fully funded cost of
$11,235k. The fully-funded Total Project Cost in Appendix F, including MAM costs, amounts to $329,944.
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17. Section 12.1.6, Table 12.1-4, has been revised as follows to a Fiscal Year (FY) 2021 Price
Level and a 2.5% Discount Rate:

Federal and non-Federal Apportionment of the Recommended Plan - Project First Cost
($1,000) FY 2021 Price Level

National Ecosystem Restoration Plan Federal Non-Federal Total !l

Project Features/Construction $164,766 $164,766
LERRD $12,712 $12,712
Preconstruction Engineering and Design (PED) $63,585 $63,585
Construction Management $11,739 $11,739
Monitoring and Adaptive Management $10,023 $10,023
Cultural Resources $2,174 $2,174
Cash Contribution -$80,038 $80,038 SO
Total $172,249 $92,750 $264,999
Percentage of Total 65% 35%

Additional Recommended Plan (LPP) Costs !

Project Features/Construction $11,758 $11,758
LERRD -$218 -$218
Preconstruction Engineering and Design (PED) $4,770 $4,770
Construction Management -$1,047 -$1,047
Monitoring and Adaptive Management -$620 -$620
Cultural Resources -$433 -$433
Subtotal — Additional Recommended Plan Costs $14,210 $14,210
GRAND TOTAL — PROJECT COSTS $172,249 $106,960 $279,209
Percentage of Total 62% 38%

18. Section 16 is revised to add the following reference:

USEPA and USACE. 1998. Evaluation of dredged material proposed for discharge in
waters of the U.S. — Testing manual. Report # EPA-823-B-98-004. Washington, DC:
USEPA.

19. Appendix E, Economics, section 6.4, paragraphs 3, 4 and 5, included information concerning
the Regional Economic Development (RED) impacts. The estimated impacts to RED have
been updated to account for updated project costs and current price levels. The RED account
discussion regarding numbers of jobs and gross regional product amounts of this section is
revised as follows:

Based on these estimated impacts we expect about 848 full-time equivalent (FTE) jobs to be
created from direct employment from constructing the NER Plan and about 893 FTE jobs
from constructing the LPP, over the period of construction within the region. The NER Plan
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and LPP are projected to create an additional 564 and 594 additional FTE jobs, respectively,
by indirect and induced effects that support or complement that construction effort during
the period of construction. The regional capture rate, which is the region’s direct output as a
share of total spending, is around 77%. Since most of the labor and equipment comes from
within the region, we expect the capture rate to be high as shown.

Overall, the NER Plan should lead to $149 million in gross regional product (GRP) and
about 1,412 full time equivalent jobs within the region through the period of construction.
The impact to the state would be of greater magnitude although less relative importance due
to the large size of the California economy. Approximately $197 million in GRP and about
1,791 jobs would be created state-wide.

The LPP should lead to $157 million in gross regional product (GRP) and about 1,487 full
time equivalent jobs within the region over the period of construction. Approximately $208
million in GRP and about 1,887 jobs would be supported state-wide.

20. Appendix E, Economics, Summary of Benefits & Costs — NER Plan & LPP (Recommended
Plan), Table 5.6-1 is revised as follows:

Benefit/Cost Summary for NER Plan and LPP (FY 2021 Price Levels, 2.5% Discount Rate)

NER Plan & LPP
Summary of Benefits & Costs ($1,000s)
FY 2021 Price Levels, 2.5% Discount Rate
Costs & Benefits NER Plan (2D1) LPP (2B2)
NER Costs
Construction Costs $176,963 $187,668
PED $63,585 $68,355
Construction Management $11,739 $10,692
LERRD $12,712 $12,494
Total First Cost $264,999 $279,209
Interest During Construction $23,983 $29,169
Investment Cost $288,982 $308,378
Annualized Investment Cost $10,189 $10,873
OMRR&R $65 $54
Total Annual Costs $10,254 $10,927
NER Benefits
AAHUs 152.5 152.5
Annual Cost/AAHU $67.2 $71.7

21. Appendix S, Response to Comments, Letter 21 (Heal the Bay), Comment 13, reference to
Section 3.8.3 is revised to read “Section 3.3.8.”
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Malibu Creek Ecosystem Restoration Study Final Integrated Feasibility Report
with Environmental Impact Statement/Environmental Impact Report (EIS/EIR)
Los Angeles and Ventura Counties, California

This Final Integrated Feasibility Report with Environmental Impact Statement/Environmental Impact
Report (Integrated Feasibility Report (IFR)) presents a summary of the planning process, describes
the affected environmental resources and evaluates the potential impacts to those resources as a
result of constructing, operating and maintaining the Malibu Creek Ecosystem Restoration Project.
The primary purpose of the project is to restore aquatic habitat connectivity along Malibu Creek and
tributaries, establish a more natural sediment regime from the watershed to the shoreline, and restore
aquatic habitat of sufficient quality along Malibu Creek and tributaries to sustain or enhance indigenous
populations of aquatic species within the next several decades, allowing for migratory opportunities to
about 15 miles of aquatic habitat that have been unreachable for many decades in this Los Angeles
and Ventura Counties, California watershed.

The Federal lead agency responsible for implementing the National Environmental Policy Act (NEPA)
is the U.S. Army Corps of Engineers, Los Angeles District (USACE). The lead agency responsible for
implementing the California Environmental Quality Act (CEQA) is the California Department of Parks
and Recreation (CDPR).

A range of measures and preliminary alternatives were developed during the feasibility study process
in coordination with CDPR, resource agencies and interest groups, in addition to the No Action
Alternative. Action alternatives vary based on modification or removal of Rindge Dam, methods of
impounded sediment removal from behind the dam, sediment placement and transport options, and
potential modification or removal of additional aquatic habitat barriers upstream of Rindge Dam.

The National Ecosystem Restoration (NER) plan is identified as Alternative 2d1, with removal of the
Rindge Dam arch concurrent with trucking of the impounded sediment to several placement sites over
7 years. Shoreline-compatible sediment would be temporarily stockpiled at an upland location until
delivery to the shoreline in front of the Malibu Pier parking lot using trucks during non-peak use times,
after Labor Day and before Memorial Day, for three consecutive construction years. Material not
compatible with shoreline placement would be disposed of at the Calabasas Landfill. Several aquatic
habitat barriers along the Cold Creek and Las Virgenes Creek tributaries would be modified or
removed to provide access to additional miles of quality habitat.

The Recommended Plan is the Locally Preferred Plan (LPP), Alternative 2b2. This plan differs from
the NER plan by including removal of the Rindge Dam concrete spillway apron, transport of shoreline
compatible sediment by trucks to Ventura Harbor, and by barge to the nearshore environment off the
coast of the Malibu Pier parking lot.

Public Review and Comment: The Draft IFR was posted on the Los Angeles District website on May
26, 2016, and in the Federal Register on January 27, 2017; the official closing date for receipt of
comments was March 27, 2017. All comments received were considered and incorporated into the
Final IFR, as appropriate. The official closing date for the receipt of comments is 30 days from the
date on which the Environmental Protection Agency publishes the Notice of Availability of this Final
IFR in the Federal Register.

Comments should be addressed to: Headquarters, U.S. Army Corps of Engineers, ATTN: CECW-P
(IP), 7701 Telegraph Road, Alexandria, VA 22315-3860. For further information, please contact the
Corps at the following address: U.S. Army Corps of Engineers, Los Angeles District; Attn: Susie Ming,
Project Manager (CESPL-PM-N); 915 Wilshire Bivd., Suite 930, Los Angeles, California 90017, or by
email at Malibu.Creek@usace.army.mil, or by phone at (213) 452-3789.
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MALIBU ECOSYSTEM RESTORATION STUDY

FINAL INTEGRATED FEASIBILITY REPORT WITH

ENVIRONMENTAL IMPACT STATEMENT/
ENVIRONMENTAL IMPACT REPORT (EIS/EIR)

Note: The final Integrated Feasibility Report (IFR) with joint Environmental Impact Statement/Environmental
Impact Report (EIS/EIR) for this study have been integrated into one document to comprehensively meet
USACE planning requirements as well as federal and state environmental requirements.
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EXECUTIVE SUMMARY

ES.1 Introduction

The U.S. Army Corps of Engineers (USACE), as lead agency under the National Environmental
Policy Act (NEPA), and the State of California, Department of Parks and Recreation (CDPR), as
lead agency under the California Environmental Quality Act (CEQA), prepared this Integrated
Feasibility Report (IFR) to evaluate the federal interest in addressing ecosystem restoration
opportunities within the Malibu Creek watershed. This IFR includes Environmental Impact
Statement/Environmental Impact Report (EIS/EIR) documentation.

This study is conducted as aninterimresponse to a House of Representatives Committee on Public
Works and Transportation 1992 resolution stating “... in the interest of shore protection, storm
damage reduction and other related purposes along the shores of southern California...,
formulating afocused array of alternatives for ecosystemrestoration (other related purposes) within
the Malibu Creek watershed that also include measures and qualitative evaluations of benefits to
the Malibu shoreline. Future implementation of an environmental restoration project in the Malibu
Creek watershed would restore nationally significant aquatic habitat ecosystem function to this
region.

This IFR includes documentation of the planning process conducted for this study and the more
detailed evaluation and comparison of an array of 21 project alternatives, including a No Action
alternative. The IFR is prepared to comply with NEPA, CEQA, and applicable Federal, State and
local environmental regulations. An outcome of the planning process is the identification of the
National Ecosystem Restoration (NER) plan and the Locally Preferred Plan (LPP). Both plans
consider ecosystem restoration measures along the lower 8.5 mi of Malibu Creek and additional
9.5 mi of aquatic habitat along the Cold Creek and Las Virgenes Creek tributaries, and methods to
deliver and place several hundred thousand cubic yards of sand along the Malibu shoreline or
nearshore environment.

ES.2 Need for the Proposed Project

Malibu Creek, located in Los Angeles and Ventura Counties, California, is an important regional
ecological corridor that links Santa Monica Bay, the Malibu Lagoon (one of only two remaining
estuaries in Los Angeles County) and riparian systems fromthe immediate coastal plain with interior
plains and valleys. Alarge portion of the study areais located within the Malibu Creek State Park,
and Malibu Lagoon State Beach park units managed by the CDPR. This area is also part of the
Santa Monica Mountains National Recreation Area (SMMNRA), administered by the National Park
Service (NPS). The watershed represents a unique opportunity for systemic and sustainable
ecosystem restoration in highly urbanized southern California.

The watershed supports a diversity of plant and wildlife species representative of unique biological
resources encountered in the transverse ranges of southern California. The unusual
geomorphology of Malibu Creek results in a wide variety of habitat types supporting hundreds of
native plants and animals. Species have adapted to a climate with cool wet winters and hot dry
summers.

The lower 3 miles (mi) of Malibu Creek is designated critical habitat for the federally endangered
southern California steelhead trout currently blocked from accessing former spawning and rearing
habitat due to Rindge Dam, a 100-foot high decommissioned water supply dam, and other smaller
barriers on upstream tributaries to Malibu Creek. The construction of the Rindge Dam arch and
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concrete spillway was completed in 1926. The former reservoir behind the dam essentially filled
with sediment by the mid-1940s, trapping about 780,000 cubic yards of sediment that would have
nourished downstream reaches of the creek and the Malibu shoreline. Rindge Dam altered the
natural geomorphic, riparian and aesthetic character of Malibu Creek. Pools, riffles, and runs that
historically supported steelhead and other fish still exist upstream of the dam. Upstream tributaries
have smaller barriers such as culverts and bridges that interrupt connectivity for aquatic species.
The barriers have interrupted the sedimenttransportregime in the watershed, interfered with habitat
connectivity for aquatic species including the steelhead, and degraded habitat for aquatic species.

There is a need to reconnect the currently segmented aquatic and riparian corridor and to restore
natural hydrology and geomorphology of Malibu Creek and tributaries. Restoring aquatic habitat
connectivity represents a unique opportunity for systematic and sustainable ecosystem restoration
in highly urbanized southern California.

For the purposes of this IFR, steelhead trout were selected as the “keystone” species. Potential
impacts and benefits of the various project alternatives were assessed in light of how
implementation of these alternative plans would potentially affect this species. Steelhead were
chosen because of their anadromous life history, which requires that the fish have access to high
quality habitatin both the ocean and the creek at various life stages. By increasing access to habitat
that is able to support this species, many of the other species of concern benefit as well.

ES.3 Problems and Opportunities

Problems addressed for this study include the following:

e Loss of connectivity to good-to-excellent quality aquatic spawning and rearing habitat
for migratory species, and disturbances to adjacent riparian habitat due to the
construction of Rindge Dam and other upstream road crossings and small dams,
isolating reaches of Malibu Creek and tributaries in the watershed.

e Disruption to historic migratory paths for mammals due to the construction of Rindge
Dam and other upstreamroad crossings and small dams, isolating reaches of Malibu
Creek and tributaries in the watershed.

¢ Reduction of natural sediment delivery during storms to reaches of Malibu Creek and
tributaries, the Malibu Lagoon, Pacific Ocean shoreline, and nearshore environments
for over 90 years due to the construction of several water supply and recreational dams
in the watershed.

e Changesto the natural creek slope in the vicinity of Rindge Dam as a result of dam
construction and associated sediment deposition have lowered base flow velocities,
altering vegetation types and raisingwater temperatures, adversely affecting the aquatic
habitat quality by adding stressors to native species.

¢ The Rindge Dam spillway and surrounding creek slopes have become an attraction for
people who use the bottom of the spillway and nearby high ground as a springboard for
jumping into the large pool at the base of the dam.

Opportunities for this study include the potential to:

e Provide for a more natural sediment transport regime in the vicinity of Rindge Dam and
along reaches downstream of Malibu Creek to the shoreline.

e Reconnect the aquatic corridor to provide access to additional spawning and rearing
habitat to a variety of aquatic species, including the Pacific lamprey, arroyo chub,

Malibu Creek Ecosystem Restoration Study ES-2 Final Report



Integrated Feasibility Report

western pond turtle, and the federally endangered southern California steelhead, among
others.

Restore riparian habitat connectivity along Malibu Creek and tributaries from the Pacific
Ocean to the upper watershed to include restoration of migratory corridors for terrestrial
animals, including mammals and herptofauna.

Address non-native species of concern within Malibu Creek that crowd out native
species by outcompeting for light, water and nutrients, particularly within the Rindge
Damimpounded sediment area and near upstreambarriers. Non-native speciesinclude
the giant reed (Arundo donax), fountain grass (Pennisetum setaceum), spurge
(Euphorbia esula), and pepperweed (Lepidium latifolium).

Allow for transport of Rindge Dam impounded sediment to nourish downstream
shoreline and nearshore habitats that would have naturally benefited from this material
without the dam in-place.

Decrease potential for human disturbances to aquatic species in alliance with the
formulation of other ecosystem restoration measures.

ES.4 Planning Objectives (NEPA Project Purpose and CEQA Project Objectives) and

Constraints

Planning objectives and constraints are based on the problems and opportunities. The planning
objectives developed for this IFR planning process are statements of what the alternatives should
achieve. The planning objectives for the study are:

Establish a more natural sediment transport regime from the watershed to the Southern
California shoreline in the vicinity of Malibu Creek within the next several decades.

Reestablish habitat connectivity along Malibu Creek and tributaries in the next several
decades to restore migratory access to former upstream spawning areas for indigenous
aquatic species and allow for safe passage for terrestrial species fromthe Pacific Ocean
to the watershed and broader SMMNRA.

Restore aquatic habitat of sufficient quality along Malibu Creek and tributaries to sustain
or enhance indigenous populations of aquatic species within the next several decades.

Constraints that limited the scope of study include:

Maintain the downstream existing and future without-project (No Action) condition level
of flood risk along lower reaches of Malibu Creek within the Serra Canyon Property
Owners Association (SPOCA) residential community in the city of Malibu, avoiding
potential for adverse flood-induced impacts associated with the ecosystem restoration
measures considered for Rindge Dam and the impounded sediment.

Avoid or minimize adverse impacts to existing aquatic, riparian, lagoon and coastal
habitats and species downstream of barriers considered in this study.

Minimize detrimental impacts to existing water quality parameters in the lower portion of
Malibu Creek.

Avoid modification to ongoing seasonal freshwater discharges from Tapia Water
Reclamation Facility into Malibu Creek above Rindge Dam.
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ES.5 Evaluation of Alternatives

A full array of structural and non-structural measures was formulated during the planning process
and combined into various alternatives to address the planning objectives. After several iterations
of the multi-step planning process, risk-informed decision-making, and preliminary screening of
alternatives, a focused array of alternatives was identified to be carried forward for more detailed
analysis. These alternatives all include removal of the Rindge Dam concrete arch and impounded
sediment behind the dam. Methods of removal and timeframes to complete vary based on the
different combinations of measures considered for each alternative.

There are four primary alternatives included in the focused array: the No Action (Alternative 1) and
three action alternatives (Alternatives 2, 3, and 4) with multiple options (sub-alternatives).

ES.5.1 Alternative 1 (No Action)

As required by NEPA and CEQA, the No Action (or No Project) Alternative is evaluated in the IFR.
For the No Action (Alternative 1), the following assumptions were made for the 50-year period of
analysis and used for alternative comparisons:

e There will only be minor land use changes within the watershed and around the cities of
Malibu and Calabasas. There are no assumed increases in creek discharges during
storms beyond current conditions due to land use changes.

¢ Climate sea level changes will affect the shoreline and there will likely be longer dryer
periods and more severe storms.

e The more than 90-year old Rindge Dam arch and spillway will remain in-place. No other
plans will be implemented to remove some - or all - of Rindge Dam, although there is
potentially an increased risk of structural problems over time due to the increasing age
of the structure.

e Sediment eroded during storms and carried down Malibu Creek and other tributaries in
the watershed will continue to be transported over Rindge Dam to the lower reaches of
Malibu Creek and the shoreline. With Rindge Dam filled to capacity with impounded
sediment for decades, storm flows will not attenuate behind the dam.

e The overall volume of impounded sediment will remain the same aside from interim
periods between storms when there is a potential for small volumes of sediment to
temporarily deposit behind the dam, flushing downstream in the next moderate to large
storm event.

e Agquatic migratory species will remain blocked in lower Malibu Creek and will be limited
to the 3 mi below Rindge Dam.

¢ Downstream Malibu Creek bed elevations will continue to rise (aggrade), increasing the
flood risk to the City of Malibu and surrounding communities due to sediment contributed
from the watershed during future storms.

ES.5.2 Alternative 2

Alternative 2 options include removal of the Rindge Dam concrete arch and impounded sediment
removal using traditional mining methods, and consideration of various shoreline and upland
placement options for the impounded sediment. The sand-rich layer of the impounded sediment,
an estimated 276,000 cubic yards, would be placed along the Malibu shoreline or nearshore area
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using trucks (shoreline) or a combination of trucks and barges (nearshore). Other variations for the
Alternative 2 options include removal of the dam spillway and the modification or removal of other
upstream aquatic barriers on Cold Creek and Las Virgenes Creek tributaries. The overall
construction timeframe is estimated to take 7-8 years to complete.

ES.5.3 Alternative 3

Alternative 3 options include removal of the Rindge Dam concrete arch and impounded sediment
over many decades, allowing storms to erode controlled volumes of the impounded sediment before
implementing the next incremental notching of the dam arch, repeating the cycle until the dam arch
and sediment is removed. The costs for these alternative options are less than other alternatives
and use farless trucks, butthere are much greater uncertainties about the time needed to complete
construction and potential adverse downstream effects of incremental releases of the impounded
sediment, including an increased flood risk to downstream communities. Other variations for the
Alternative 3 options include removal of the dam spillway and the modification or removal of
upstreambarriers. The overall construction timeframe is estimated to take at least two decades,
but more likely multiple decades to a century to complete. The large range for construction
completion is based on the uncertainties associated with the frequency of storm events of sufficient
magnitude that allow for the next cycle of incremental dam concrete arch notching, followed by the
timeframe for storms that mobilize and naturally transport the next layer of exposed impounded
sediment.

ES.5.4 Alternative 4

Alternative 4 options are similar to the Alternative 2 options, except the Rindge Dam concrete arch
would be lowered an additional 5-ft each winter storm season during the 7-8 year constructioncycle
to allow opportunities for a controlled volume of the impounded sediment to erode downstream
during the storm seasons between mining season operations. These alternative options potentially
reduce the number of trucks needed to transport the impounded sediment, but increase the risk of
detrimental impacts to downstream reaches of Malibu Creek compared to Alternative 2 options.
Other variations for the Alternative 4 options include removal of the dam spillway and the
modification or removal of upstream barriers. The overall construction timeframe is estimated to
take 7-8 years to complete.
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. Options Options
Alternative # P P
a,b,c,d 1&2
1: Shoreline
— 1 (No Action) — a: Remove spillway — placement of sand
layer

A, "y A, "y A, "y

'd ™ 'd ™ 'd ™

2: Nearshore
— placement of sand
layer

. A . A . A

2 Remove Dam — b: Remove spillway &
Mine Sediment upstream barriers

'd ™ 'd ™

3 Remove Dam —

— Natural Sediment — c: Retain spillway
Transport
4 Remove Dam — d: Retain spillway &
— Combination of Mining — remove upstream
& Natural Transport barriers

A, "y A y

Figure ES.5-1 Guide to Naming of Action Alternative Options Used in the Feasibility Re port
ES.5.5 Habitat Evaluation

A quantitative habitat evaluation model is used to estimate changes to habitat values in the
watershed and to compare the incremental costs and benefits of implementing alternative
measures. Malibu Creek and Las Virgenes and Cold Creek tributaries are broken down into 18
reaches to consider impacts of the No Action and action alternatives to aquatic habitat, riparian
habitat and natural processes over a 50-yr period. Each of these habitat and processes
components have several variables to consider using steelhead as a proxy for numerous other
species in regards to beneficial and adverse impacts. Outputs are presented in average annual
habitat units (AAHUs), with the range of outputs going from 17-151 AAHUs for the array of
alternatives. Details on the Habitat Evaluation are presented in Appendix J — Habitat Evaluation.

ES.5.6 Alternative Costs

Costs for each alternative are assessed and considered labor, materials, construction equipment,
subcontracts and expendable supplies needed, along with the productivity of the workforce and
equipmentimpacted by site conditions, sequencing of work and hours of operation. Anabbreviated
cost risk analysis was used to develop contingencies for the alternative cost estimates. The
alternatives rangein costfrom$118-$211 million for the comparison of alternatives that is presented
in Section 4 of the IFR. For the Final IFR, a cost-schedule risk analysis (CSRA) has been prepared
for the NER Plan and LPP. Costs are presented belowand in Section 12 of the IFR. Details on
the preparation of cost estimates for the study are presented in Appendix F — Cost Engineering.
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ES.5.7 Cost Effectiveness — Incremental Cost Analysis

Alternatives also underwent a Cost Effectiveness — Incremental Cost Analysis (CE/ICA) to evaluate
192 possible combinations of Rindge Dam and impounded sediment removal, along with
consideration of various modifications of upstreambarriers on Cold Creek and Las Virgenes Creek.
The CE/ICA is summarized in Section 4.5.4 of the IFR, and included in the Appendix E —
Economics

ES.5.8 System of Accounts

A System of Accounts is used to organize and summarize the effects of alternative plans based on
the following categories: National Ecosystem Restoration (NER), Environmental Quality (EQ),
Regional Economic Development (RED), and Other Social Effects (OSE). Theresults are provided
in three summary tables below for the NER, EQ, and OSE, and in Section 4 of the IFR. Four
evaluation criteria for completeness, effectiveness, efficiency and acceptability are also used in the
screening of alternative plans (Section 4). In the three summary tables, the NER plan is highlighted
in green, and the LPP is highlighted in orange. The blue highlights in cells contained in the RED
and OSE tables below identify information is applicable to the NER plan and LPP.

National Ecosystem Restoration

The NER account displays increases in ecosystem restoration values of national outputs,
expressed in non-monetary units (habitat units), for consideration in identification of the NER plan.
The cost summary and HE outputs for each alternative are shown in Table ES.5-1.
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Table ES.5-1 National Ecosystem

National Ecosystem Restoration
Cost Summary* HE Outputs
Total Total Change
'::t Alternative Investment | Annual 5£-Yr in AAHU
ok Vg '
Cost Costs (AAHUS) over 'No
($million) | ($million) Action'

1 No Action $0 $0 620 N/A
Dam arch & spillway removal — shoreline / upland sediment

2al | placement $165.47 $6.62 666.2 46.2
Dam arch & spillway removal — nearshore / upland sediment

2a2 | placement $178.46 $7.13 666.2 46.2
Dam arch & spillway removal — shoreline/ upland sediment

2b1 | placement - upstream barrier modifications $176.41 $7.07 7725 152.5
Dam arch & spillway removal — nearshore / upland sediment

2b2 | placement - upstream barrier modifications $189.40 $7.59 772.5 152.5

2c1 | Dam arch removal — shoreline / upland sediment placement $162.88 $6.51 666.2 46.2

2c2 | Dam arch removal — nearshore / upland sediment placement $175.83 $7.02 666.2 46.2
Dam arch removal — shoreline / upland sediment placement —

2d1 | upstream barrier modifications $173.81 $6.96 772.5 152.5
Dam arch removal — nearshore / upland sediment placement —

2d2 | upstream barrier modifications $186.76 $7.48 7725 152.5
Dam arch & spillway removal — natural sediment transport — Less

3a | downstream flood risk management $121.73 $4.90 597.7 than 0
Dam arch & spillway removal — natural sediment transport —

3b | downstreamflood risk management — upstream barrier $132.66 $5.35 637 17
Dam arch removal — natural sediment transport— downstream Less

3c | flood risk management $118.91 $4.78 597.7 than 0
Dam arch removal — natural sediment transport— downstream

3d flood risk management — upstream barrier modifications $129.85 $5.23 637 17
Dam arch and spillway removal - natural sediment transport &

4a1 | shoreline / upland placement — downstream flood risk $187.53 $7.52 655.5 35.5
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National Ecosystem Restoration

Cost Summary* HE Outputs
Total Total Change
Alt . .
# Alternative Investment | Annual AT in AAHU
Cost** Costs g over 'No
(AAHUSs)

($million) | ($million) Action’

Dam arch & spillway removal — natural sediment transport &
nearshore / upland sediment placement — downstream flood
4a2 | risk management $201.14 $8.06 655.5 35.5
Dam arch & spillway removal — natural sediment transport &

shoreline/ upland sediment placement — downstream flood risk
4b1 | management -upstream barrier mods $198.47 $7.97 761.8 141.8

Dam arch & spillway removal — natural sediment transport &
nearshore / upland sediment placement — downstream flood

4b2 | risk management -upstream barrier modifications $212.07 $8.51 761.8 141.8
Dam arch removal — natural sediment transport & shoreline /

4¢1 | upland sediment placement — downstream flood risk $184.65 $7.39 655.5 35.5
Dam arch removal — natural sediment transport & nearshore /

4c2 | upland sediment placement — downstream flood risk $198.21 $7.93 655.5 355

Dam arch removal — natural transport & shoreline / upland
sediment placement — downstream flood risk management -
4d1 | upstream barrier modifications $195.58 $7.85 761.8 141.8
Dam arch removal — natural sediment transport & nearshore /
upland sediment placement — downstream flood risk

4d2 | management - upstream barrier modifications $209.14 $8.39 761.8 141.8
* Total Project Costs include construction, LERRDs, PED & Construction Management and Interest during Construction

**Average Annual Costs for the comparison of the final array of alternatives are based on October 2016 (FY17) Price Levels

Environmental Qualit

The EQ account displays changes to the ecological, aesthetic, and cultural attributes of natural and cultural resources. Such
changes associated with each alternative are shown in Table ES.5-2.
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Table ES.5-2 Environmental Quality

Traffic Biological
Avg. Aquatic :
Water : Daily s , | Habitat | Malibu Cultural &
Alt. Quali Noise Annual Air Quality . .| Creek Historic
uality Truck Truck Connec’uan fivit
Trips ruc ty onnectivity Resources
Trips to Ocean
(~152 ( per yr) Restored (mi)
days/yr) pery (yrs)
1 N/A N/A NA N/A N/A N/A N/A 3 N/A N/A
2a1 Less than | 25-115 | 3k-16k 7 8.5
Significant L
2a2 Class Il | 30-80 | 2k-11k potentially S'E;lg':;ﬂt 8 8.5
- Significant]
2b1 Significant | 25-115 | 3k-16k Piroacie | (CEQA) 7 14.8 Significant
Less than | mpacts Class | N0 Effect
2b2 oo Class | 30-80 | 2k-11k Emissions 8 14.8  |Less than
SAllieEl; Class | Significant Ceze
2¢1 Class lll Less than | 25-115 | 3k-16k | Traffic 7 8.5 9 Removal of
A, Class Il |5.
Significant Study L th Rindge Dam
2c2 Class ll | 30-80 | 2k-11k |Required |gS>S han 8 8.5
During Significant
2d1 Significant | 25-115 | 3k-11k | pgp | (NEPA) 7 14.8
Class lll
Impacts
2d2 Class | 30-80 | 2k-11k 8 14.8
Significant | Less than 1styr 300- botentiall A Potentially| Significant
3a [Turbidity and| Significant 500 total S? r?i:‘]icl:zn); Less than 4sosu;r;e 8.5  |[Significant| Effect
Water Class Il N/A for Irg']n acts |Significant (rar¥ o Impacts | Class |
Quality  ["Significant clearing &| 'MP Class Il g Class | |Removal of
haulin Class | from 20- g .
3b Impacts Impacts 9 100 yrs) 14.8 turbidity |Rindge Dam
Class | Class | veg & y and &
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Traffic Biological
Avg. Aquatic .
Water . Daily | AV | Habitat | Malibu STl i
Alt. Qualit Noise Truck Annual Air Qua“tyConnect' | Creek Historic
LTl 2 Truck Viconnectivity Resources
Trips 3 ty
Trips to Ocean
(~152 ( per yr) Restored (mi)
dayslyr) | L PeTY (yrs)
(creek below| | ess than building | Traffic [Less than sediment | Impacts to
3c [the dam and| Significant ramp Study |Significant 8.5 transport Serra
lagoon) Class lll Future yrs,|Required | (NEPA) Floodwall
<50 for | During | Class Il
Significant ramp | PED
3d Impacts repair & 14.8
Class | damsite
work
4a1 Less than | 25-115 | 1k-16k 7 8.5
Significant
432 Class I 30-80 1k-11k Potentially Significant 8 8.5
Significant - Impact : Significant
ab1 [Turbidity and Significant | 25-115 | 1k-16k Significant A 128 |Potentially ZFL o
Impacts Significant
Water Impacts Class | NOx Impacts Class |
4b2 Quality Class | 30-80 | 1k-11k Emissions 8 14.8 Clzss | |Removal of
Impacts Traffic Class | turbidit Rindge Dam
4c1 Class| | Lessthan | 25-115 | 1k-16k Studl 7 8.5 uar:dl y 3
(creek and | Significant Re ir}tled Less than sediment Impacts to
4c2 | lagoon) | Classll | 30-80 | 1k-11k ["€AUIred|qionificant| 8 8.5 Serra
During (NEPA) transport Floodwall
4d1 Significant | 25-115 | 1k-16k PED Class Il 7 14.8
Impacts
4d2 Class | 30-80 | 1k-11k 8 14.8

Class I: Significant Unawidable Impact - An impact that woul

to a less than significant level through any feasible mitigation measure(s).
Class II: Significant impact - A significant (but mitigable or awidable) impact is identified when alternatives would create a substantial or
potentially substantial adverse change in any of the physical conditions within the affected resource area. Such an impact would exceed

d cause a substantial adverse effect on the environment could not be reduced
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the applicable significance threshold established by NEPA and CEQA, but would be reduced to a less than significant level by application
of one or more mitigation measures.

Class llIl: Less than significant impact - When alternatives would cause no substantial adverse change in the environment (i.e., the impact
would not reach the threshold of significance).

Regional Economic Development

The RED account considers the different perspectives between the Federal government, contributing to the nation as a whole,
and local communities directly impacted by water resource planning. Based on the estimated impacts to RED, there is an
expectation thatabout 827 full-time equivalent(FTE)jobs would be created to address the NER plan. The NER planis projected
to create an additional 550 FTE jobs by indirectand induced effects that support or compliment that construction effort. Overall,
the NER plan should lead to about $144 million in gross regional product (GRP) and about 1,377 additional job opportunities
within the region over the period of construction. Approximately $191 million in GRP and about 1,747 jobs would be supported
statewide. The impact to the state would be of greater magnitude although less relative importance due to the large size of the
California economy.

For the LPP, roughly 871 FTE jobs will be created to address the project construction, and an additional 579 FTE jobs by
indirect and induced effects. The LPP should lead to $152 million in GRP and about 1,451 full time equivalent jobs within the
region over the period of construction. About $201 million in GRP and about 1,840 jobs would be supported statewide. Details
on the RED analysis are provided in the Appendix E - Economics.

Other Social Effects

The OSE accountis a means of displaying and integrating effects that are not included in the other three accounts, such as
urban and community impacts, life, health and safety factors, displacement, long-term productivity, and energy requirements
and energy conservation. The OSE for each alternative is shown in Table ES.5-3.
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Table ES.5-3 Other Social Effects

Flood Risk Shoreline Nearshore Temporary
Alt Down§tream Placement Mostly Placement Sediment Rindge Dam Upstr'eam Local Traffic
4 of Rindge Sands Impacts Mostly Sands Storage at Spillway Barriers Impacts
Dam Impacts Upland Site F
Increases with N/A N/A N/A - Safety: May N/A N/A
time require
repairs with
time
- Undesirable
1 recreational
attraction
causing
habitat
disturbances
0.5-1.2 ft - Recreation: N/A - Aesthetics: Removed N/A Traffic: ~
addt’l increase Requires use of Temp 1,900-8,500
in creek water | Malibu Pier parking stockpile of annual truck
surface lot for non-peak mostly sands trips to
elevations season for up to 3 Calabasas
over Alt. 1, (12 mos. over 3 years. Max Landfill
based on the yrs.) height approx. during
cumulative - Concessionaire 10 feet. construction
effect of and business - Adds truck
2a1 storms over revenue impacts trips to temp
the first 50 - Beach access store the
years, along a redirected to material, then
2,000 ft reach upcoast / haul to pier
of lower downcoast on parking lot
Malibu Creek either side of
by Cross parking lot -
Creek Rd. Increased truck
Bridge traffic in community
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Flood Risk Srercfiine Nearshore Temporary
Alt Downstream Placement Mostl Placement Sediment Rindge Dam Upstream Local Traffic
# of Rindge Sands Impacts y Mostly Sands Storage at Spillway Barriers Impacts
Dam p Impacts Upland Site F
Same as Alt N/A - Barges N/A Removed N/A Traffic: ~
2a1 working through 2,200-11,000
summer in annual truck
nearshore area trips to
2a2 east of the pier Calabasas
- Ven. Harbor Landfill &
truck-to-barge Ventura
loading adjacent Harbor during
to boat launch construction
- Recreation:
Temp access
needed at LV1
for park access.
- Traffic: Piuma
Same as Alt Same as Alt Canyon Road Same as Alt
2b1 231 Same as Alt 2a1 N/A 231 Removed CC1 requires 231
traffic controls
during const.
- Temp limited
access to
residents at CC2
2bp | Sameas Al N/A Same as Alt2a2 N/A Removed | Sameas Alt 2b1 | 52T 8 Al
21 Same as Alt Same as Alt 2a1 N/A Same as Alt | Same as Alt N/A Same as Alt
2a1 2a1 1 2a1
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ES.6 Comparison of Alternatives and Plan Selection

There were many environmental, social and economic tradeoffs to consider in the array of
alternatives, with the common assumption that the removal of Rindge Dam and impounded
sediment was the key factor to effectively address the planning objectives. Using traditional mining
techniques toremove the impounded sediment allows for completion of the project within 7-8 years,
but requires many trucks to travel along Malibu Canyon/Las Virgenes road and other locations
(Alternative 2 and 4 options) ata higher cost than natural sediment transport (Alternative 3 options).
Alternative 3 options take many more decades to complete and result in low habitat unit outputs.
Adding the modification and/or removal of upstream barriers significantly increased the benefits for
a relatively low additional cost. As a result of these considerations and others, USACE identified
Alternative 2d1 as the NER plan. The non-federal sponsor (CDPR) has identified Alternative 2b2
as the LPP.

Both the NER Plan and LPP restore a total of 18 mi of aquatic habitat connectivity within the
watershed, from the Pacific Ocean to 8.5 mi upstream on Malibu Creek (at Century Dam), and an
additional 9.5 mi of aquatic habitat along Cold Creek and Las Virgenes Creek. Both plans provide
an estimated increase of 152.5 average annual habitat units when compared to the No Action
alternative. Both remove the Rindge Dam concrete arch and the impounded sediment, and modify
or remove other upstream barriers in a similar 7-8 year timeframe. The benefits would be attained
at a lower cost for the NER plan, but involve non-peak season use of the Malibu Pier parking lot
and a temporary upland storage site for about 3 years of the construction timeframe while placing
the mostly sands layer of the impounded sediment on the shoreline. The LPP avoids any need for
temporary storage and use of the Malibu Pier parking lot by taking the mostly sands layer to a barge
to place in the nearshore environment throughout the construction timeframe. The LPP also
removes the Rindge Dam spillway, a concrete apron built into a bedrock outcrop adjacent to the
dam arch.

ES.7 National Ecosystem Restoration (NER) Plan

The NER plan includes the removal of the Rindge Dam arch concurrent with the removal of the
estimated 780,000 cubic yards of impounded sediment. The impounded sediment is placed along
the Malibu shoreline, temporarily utilizing an upland storage site (Site F) for storage of some of the
sand-rich (Unit 2) layer ofimpounded sediment before delivery to the shore. The Calabasas Landfil
is used for disposal of the nearly two-thirds of the remaining amount of impounded sediment, as
shown in Figure ES.7-1. The NER plan also includes modification and/or removal of eight partial
aquatic habitat upstreambarriers on Cold Creek and Las VirgenesCreek tributariesto Malibu Creek
(see Figure ES.8-3). Depending on the time of year, the sands from the Rindge Dam impounded
sediment would be trucked either directly from the site or from a temporary upland storage area
(Site F), to be delivered to the Malibu pier parking lot, located on the eastern side of the pier. The
material would be placed in the beach fill area in front of the parking lot. Public access would be
maintained atthe western and eastern side of the parking lot to retain access to beachareas outside
the beach fill area. Wave action, currents and tides will quickly disperse sediment, predominantly
in a downcoast direction. The NER plan is estimated to take 7 years to complete construction.
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ES.8 Locally Preferred Plan / Recommended Plan

The Recommended Plan is the Locally Preferred Plan, Alternative 2b2. The USACE Deputy
Commanding General for Civil and Emergency Operations, and the USACE Director of Civil Works
requested that the Assistant Secretary of the Army for Civil Works (ASA(CW)) grant an exception
to the requirement to recommend the NER plan and allow USACE to recommend the LPP for the
Malibu Creek Ecosystem Restoration Project. The ASA(CW) and staff found that the LPP allows
the CDPR the opportunity to achieve similar benefits while assuming a greater portion of risk
associated with those benefits. The ASA(CW) approved the requested policy exception to identify
the LPP as the recommended plan, with the additional costs above the NER plan being the sole
responsibility of CDPR by memorandumdated March 22,2019, subject: Policy Exception to Deviate
from the National Ecosystem Restoration Plan (NER) for the Malibu Creek Ecosystem Restoration
Project, Los Angeles and Ventura Counties, California. The CDPR is aware of its fiscal responsibility
in support of the LPP as the recommended plan for the USACE Chief of Engineers to consider for
Project implementation.

The Recommended Plan is similar to the NER plan in regards to actions described for the Rindge
Dam and impounded sediment removal, but includes the removal of the Rindge Dam concrete
spillway apron in addition to the concrete arch. See Figure ES.8-1. The dam arch will be lowered
currently with removal of the impounded sediment during construction years, eventually removing
the estimated 780,000 cubic yards of impounded sediment. The plan allows for direct transport of
sediment mined from the Rindge Dam impounded sediment area up Malibu Canyon and Las
Virgenes Road, to Lost Hills Road, U.S. Highway 101 and the Ventura Harbor about 41 miles away
from the dam. The predominantly sand layer of impounded sediment will be hauled to Ventura
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Harbor, transferred to barges, and placed along the Malibu shoreline to the east of the pier (one-
third of total volume of sediment). The use of barge allows for more flexibility in the location for
placement of the sand layer of impounded sediment, reducing risks of habitat and species
disturbances during placement activities. Wave action, currents and tides will quickly disperse
sediment, predominantly in a downcoast direction. The Calabasas Landfill, located about 7.4 miles
from the dam site, will be used for disposal of the nearly two-thirds of the remaining amount of
impounded sediment. Figure ES.8-2 shows the proposed sediment hauling routes. The
Recommended Plan also includes modification and/or removal of eight partial aquatic habitat
upstream barriers on Cold Creek and Las Virgenes Creek tributaries to Malibu Creek (see Figure
ES.8-3). Habitat Evaluation outputs remain the same as those calculated for the NER plan, but
overallcostsincrease. The Recommended Plan construction timeframe is estimated to be 8 years.

2 _5# .
) lll'b
"

| Rindge Dam Impounded
| Sediment Removal Area

Figure ES.8-1 — Recommended Plan (LPP) - Rindge Dam and Impounded
Sediment Removal
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Total Project First Costs for the Recommended Plan and NER Plan, with updated costs for the final
IFR, and equivalent annual costs and benefits are shown in Table ES.8-1 below. Costs for the
Recommended Plan and the NER Plan are based upon the certified Total Project Cost Summary,
and incorporate the results of detailed evaluations of the plans, including refined design, quantities,
costs, and a cost and schedule risk analysis.

Table ES.8-1 Total First Cost and Average Annual Cost - Recommended Plan & NER Plan
($1,000) FY 2020 Price Level, 2.75%Discount Rate

:ode of Category Recommended | NER Plan

ccounts Plan Cost Cost

01 Lands & Damages $6,420 $6,671

02 Relocations $5,731 $5,691

Total LERRD $12,151 $12,362

Fish & Wildlife Facilities: Rindge Dam and

06 Impounded Sediment Removal — Upstream $171,397 | $159,980
Barrier Modifications

30 Preconstruction Engineering and Design (PED) $65,356 $60,805

31 Construction Management (S&A) $10,224 $11,226

06 Monitoring and Adaptive Management $9,130 $9,731

18 Cultural Resources $1,690 $2111

Total Construction $257,797 | $243,853

Total First Cost $269,948 | $256,215
Interest During Construction $31,192 $25,625
Total Investment Cost $301,140 | $281,840
Annualized Investment Cost $11,155| $10,439
OMRR&R $52 $63
Total Average Annual Cost (AAC) $11,207| $10,502
NER Benefits
Average Annual Habitat Units (AAHUs) 152.5 152.5
AAC/AAHU $73.5 $69.9
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Table ES.8-2 summarizes the cost-sharing for the Recommended Plan.

Table ES.8-2 - Federal and non-Federal Apportionment of the Recommended Plan - Project
First Cost ($1,000) FY 2020 Price Level

National Ecosystem Restoration Plan Federal Non-Federal Total
Project Features/Construction $159,980 $159,980
LERRD $12,362 $12,362
Preconstruction Engineering and Design (PED) $60,805 $60,805
Construction Management $11,226 $11,226
Monitoring and Adaptive Management $9,731 $9,731
Cultural Resources Preservation $2,111 $2,111
Cash Contribution -$77,313 $77,313 $0
Total $166,540 $89,675 | $256,215
Percentage of Total 65% 35%

Additional Recommended Plan (LPP) Costs

Project Features/Construction $11,417 $11,417
LERRD -$211 -$211
Preconstruction Engineering and Design (PED) $4,551 $4,551
Construction Management -$1,002 -$1,002
Monitoring and Adaptive Management -$601 -$601
Cultural Resources Preservation -$421 -$421
Subtotal — Additional Recommended Plan

Costs $13,733 $13,733
GRAND TOTAL - PROJECT COSTS $166,540 $103,408 | $269,948
Percentage of Total 62% 38%
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1 INTRODUCTION

The U.S. Army Corps of Engineers, Los Angeles District (USACE) in conjunction with the State of
California, Department of Parks and Recreation (CDPR) and other interests (stakeholders) are
conducting an ecosystem restoration feasibility study of the Malibu Creek watershed (watershed)
along Malibu Creek and tributaries and the Malibu shoreline. Detailed investigations have been
conducted in lower portion of watershed, specifically, areas upstream and downstream of an
obsolete water supply dam on Malibu Creek known as Rindge Dam.

This study describes the Federal and State interest in restoration of the aquatic ecosystem along
portions of Malibu Creek and tributaries based on identification of significant resources using input
provided by multiple agencies and the interested public during the study. This Section presents
information on the study authority; the lead agencies preparing this integrated feasibility report and
environmental impact statement/environmental impact report (EIS/EIR); the scope and content of
the study, a summary of public involvement, and introductory information on the study area.

1.1 Background

CDPR was interested in Federal participation in this study due to the complexity of the challenges
related to addressing measures that include significant modifications to Rindge Dam and potential
release of some or all of the impounded sediment, and in order to ensure that alternatives
developed are complete and comprehensive, particularly related to downstream impacts to the
environmentand development. AFeasibility Cost Sharing Agreement (FCSA)was signed between
the CDPR, the non-Federal sponsor for the study, and the Department of the Army on July 30,
2001, initiating the feasibility phase of the study. The cost of the feasibility phase study is shared
equally between the USACE and the CDPR.

Fordecades, the CDPR and stakeholders have been interestedin pursuing the modification to, and
possible removal of, Rindge Dam, located in Malibu Creek State Park. The evaluation of
alternatives for addressing the ecological damage caused by Rindge Dam provides an important
opportunity to achieve potential long-term restoration of Malibu Creek. Like most dams, Rindge
Dam and its impoundment significantly affect stream habitat for southern California steelhead trout
and other aquatic species by fragmenting habitat and disrupting ecosystem function (Heinz Center
2002). Access to miles of high quality stream habitat necessary to the species would remain
blocked, and the steelhead would remain confined to a small habitat area belowthe Rindge Dam
and thus remain vulnerable to all watershed disturbances, such as catastrophic fire, toxic spills, or
other disasters.

Resource agencies and other agencies generally agree that steelhead would benefitif Rindge Dam
and all of its impounded sediment were removed. However, sediment removal is a costly and
complexissue. If not handled properly, damremoval can pose a substantial though temporary flood
risk resulting from the downstream movement of sediment and the associated potential for
increased flooding or damage to existing habitat (Heinz Center 2002).

Rindge Dam has also restricted the flow of sediment downstream to replenish in-stream gravels
and beach sand. With economically important Santa Monica Bay beaches eroding, the use of
Rindge Dam sediments to nourish the shoreline and the nearshore environment creates a unique
“win-win” ecological and economic nexus that may achieve multiple public benefits.
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1.2 StudyAuthority

The Malibu Creek watershed ecosystem restoration feasibility study is prepared as a partial
response to the Resolution adopted by the House Committee on Public Works and Transportation,
dated February 5, 1992, which reads as follows:

Resolved by the Committee on Public Works and Transportation of the United States House
of Representatives, that the Board of Engineers for Rivers and Harbors is requested to review
the report of the Chief of Engineers on Point Mugu to San Pedro Breakwater, California Beach
Erosion Control Study, published as House
Document 277, Eighty-third Congress, Second | The PDT addressed problems in
Session, and other pertinent reports, to determine | the Malibu Creek watershed,
whether modifications of the recommendations | formulating and evaluating
contained therein are advisable at the presenttime, | measures and plansin

in the interest of shore protection, storm damage | consideration of “...other
reduction, and other purposes along the shores of | purposes along the shores of
Southern California from Point Mugu to the San | Southern California...”

Pedro Breakwater and nearby areas within Ventura
County and Los Angeles County, California.

No projects have been authorized to date based on this resolution.

1.3 StudyPurpose and Scope

This study is prepared as an interim response to the study authority. The purpose of the study is
to investigate ecosystem restoration opportunities within the Malibu Creek watershed to the nearby
Pacific Ocean shoreline, specifically addressingaquaticand riparian ecosystemhabitat connectivity
problems and potential restoration of a more natural sediment transport regime. The scope of the
study focuses on water resources within the lower portion of the watershed that were impacted by
the construction of dams, roads and other infrastructure that resulted in disruptions to the natural
sediment transport regime, migratory delays, and partial to complete barriers to historic spawning
and rearing habitat for aquatic and terrestrial species.

1.4 Guiding Requlations

This report is an Integrated Feasibilty Report (IFR) and joint Environmental Impact
Statement/Environmental Impact Report (EIS/EIR, part of the IFR). This IFR includes the
alternatives analysis and identification of a National Ecosystem Restoration (NER) plan. The IFR
also identifies that the CDPR has requested a Locally Preferred Plan (LPP), the USACE requested
an exception from the Assistant Secretary of the Army for Civil Works (ASA(CW)) to allow the LPP
to be recommended, and the ASA(CW) has granted the requested exception.

This IFR was conducted in accordance with National Environmental Policy Act (NEPA) (42 United
States Code [USC] Section 4321 et seq.) in conformance with the Council for Environmental Quality
((CEQ) Regulations for Implementing NEPA (40 Code of Federal Regulations [CFR] Part 1500, et
seq.) and the USACE NEPA Implementation Procedures (33 CFR Part 230), as well as USACE
policies including, but not limited to the Principles and Guidelines for Water Resources and
Engineer Regulation (ER) 1105-2-100, Planning Guidance Notebook (22 April2000), and Guidance
for Conducting Civil Works Planning Studies, (Dec 1990).

Malibu Creek Ecosystem Restoration Study 2 Final Report



Integrated Feasibility Report

The document also meets the requirements of the CEQA (California Public Resources Code [PRC]
Section 21000 et seq.) and the Guidelines for Implementation of the CEQA of 1970 (CEQA
Guidelines) (14 California Code of Regulations [CCR] Section 15000 et seq.).

This IFR also includes technical appendices that support the plan formulation and evaluation
process. Technical appendices provide detailed information on studies related to the survey,
hydrologic, hydraulic and sediment transport analyses, geotechnical investigations, coastal, design
and structural engineering, cost estimating, economic evaluation, and real estate investigations.

The USACE is the lead Federal agency for this study under NEPA. The CDPR is the lead agency
under CEQA. The USACE and CDPR prepared thisdocumentasan IFR, including a joint EIS/EIR,
in the interest of efficiency and to avoid duplication of effort.

This IFR describes the affected environmental resources and evaluates the potential impacts to
those resources as a result of constructing, operating and maintaining a Malibu Creek ecosystem
restoration project. The EIS/EIR components of the IFR will be used to inform decision makers and
the publicaboutthe environmental effects of a possible Malibu Creek ecosystemrestoration project.

1.4.1 National Environmental Policy Act

NEPA was enacted by Congressin 1969 and requires federal agency decision makers to document
and consider the environmental implications of their actions. When a federal agency determines
that a proposed action could result in significant environmental effects, an EIS is required. The
purpose of an EIS is to provide full and fair discussion of anticipated significant environmental
impacts. The EIS must also inform decision makers and the public of the reasonable alternatives
that would avoid or minimize significant impacts or would enhance the quality of the human
environment. An EIS is both a disclosure document and a tool used by federal officials in
conjunction with other relevant material to plan actions and make decisions.

These EIS/EIR sections of the IFR focus on the significant environmental effects and theirrelevance
to the decision-making process for the alternatives. NEPA requires the federal lead agency to rely
on a “scientific and analytical basis for the comparison of alternatives” (40 CFR Section 1502.16)
in making its decisions.

1.4.2 California Environmental Quality Act

CEQA was enacted by the California legislature in 1970 and requires public agency decision
makers to consider the environmental effects of their actions. When a state or local agency
determines that a proposed project has the potential to significantly affect the environment, an ER
is required. The purpose of an EIR is to identify significant effects of a proposed project on the
environment, to identify alternatives to the project, and to indicate the manner in which those
significant effects can be mitigated or avoided. A public agency must mitigate or avoid significant
environmental impacts of projects it carries out or approves whenever it is feasible to do so. If
significant impacts cannot be avoided or mitigated, the project may still be carried out if the
approving agency finds that economic, legal, social, technological, or other benefits outweigh the
unavoidable significant environmental effects.
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Environmental impacts, as defined by CEQA, include physical effects on the environment. In this
document, the term is used synonymously with the term environmental effects under NEPA. The
CEQA Guidelines (Section 15360) define the environment as follows:

The physical conditions which exist within the areas which will be affected by a proposed
project, including land, air, water, minerals, flora, fauna, ambient noise, and objects of
historic or aesthetic significance.

This definition does not include economic impacts (e.g., changes in property values) or social
impacts (e.g., a particular group of persons moving into an area). The CEQA Guidelines (Section
15131[a]) state, “economic or social effects of a project shall notbe treated as significant effects on
the environment.” However, economic or social effects are relevant to physical effects in two
situations. In the first, according to Section 15131(a) of the CEQA Guidelines, “an EIR may trace
a chain of cause and effect from a proposed decision on a project through anticipated economic or
social changes to physical changes caused in turn by the economic or social changes.” In other
words, if a physical impact leads to an economic impact, which then leads to another physical
impact, that ultimate physical impact must be evaluated in the EIR. In the second instance,
according to Section 15131(b) ofthe CEQA Guidelines, “economic or social effects of a project may
be used to determine the significance of a physical change caused by a project.”

As with economic or social impacts, psychological impacts are outside the definition of the term
‘environmental.” While not specifically discussed in the CEQA Guidelines, the exclusion of
psychological impacts was specifically affirmed in a 1999 court decision (National Parks and
Conservation Association v. County of Riverside 71 Cal. App. 4th 1341, 1364).

In view of these legal precedents, the CDPR is not required to treat economic, social, or
psychological impacts as significant environmental impacts absent a related physical effect on the
environment. Therefore, suchimpacts are only discussed to the extent necessary to determine the
significance of the physical impacts of the recommended plan and its alternatives.

1.4.3 Responsible and Trustee Agencies

Several other agencies have special roles with respectto the recommended plan, and may use the
IFR as the basis for their decisions to issue any approvals and/or permits that might be required.
Section 15381 of the CEQA Guidelines defines a responsible agency as:

...a public agency which proposes to carry out or approve a project, for which a lead agency is
preparing or has prepared an EIR or negative declaration. For the purposes of CEQA, the term
“responsible agency” includes all public agencies other than the lead agency which have
discretionary approval power over the project.

Additionally, Section 15386 of the CEQA Guidelines defines a trustee agency as:

...a state agency having jurisdiction by law over natural resources affected by a project which
are held in trust for the people of the state of California.

Responsible and trustee federal, state, and local agencies that may rely on this IFR in a review
capacity or as a basis for issuance of a permit for the project, or for related actions include USACE,
CDPR, California Department of Fish and Wildlife (CDFW), National Marine Fisheries Service
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(NMFS), U.S. Department of Fish and Wildlife (USFWS), Regional Water Quality Control Board
(RWQCB), California Coastal Commission (CCC), Los Angeles County Department of Beaches
and Harbors (LADBH), city of Malibu, the city of Calabasas, and the California State Lands
Commission (CSLC).

1.5 Integrated Feasibility Report Organization

The content for this IFR was established based on applicable laws, USACE regulations and
guidelines, professional judgment regarding the nature of the project, Appendix G of the CEQA
Guidelines, and USACE standard NEPA practices. Impacts are described under each of the
environmental resource areas in Section 5. Detailed technical and additional background
information are provided in the appendices.

To help the reader navigate this IFR, an overview of the contents and purpose of each section is
provided below:

e Section 1 - Introduction: identifies the authorizing legislation, study background, an
overview of the study area and environmental setting, and prior studies and reports. The
structure of this section is closely linked to the typical Feasibility Study contents, but
contains information necessary for an EIS/EIR.

e Section 2 —Project Purpose and Need, Problems and Opportunities, and Objectives and
Constraints: establishes the purpose and need, planning objectives and criteria,
planning constraints.

e Section 3 - Affected Environment/Existing Environmental Setting: describes the existing,
potentially affected environment in the Malibu Creek study area. These include
topography, water and sediment quality, aesthetics, recreation, air quality, noise,
biological and cultural resources, etc. Regulations specifically applicable to each issue
are noted. This section is consistent with NEPA terminology, but corresponds to the
description of Existing Conditions under CEQA.

e Section 4 — Alternative Plans/Plan Selection: sets out the plan formulation with and
without project, identifies alternatives subject to preliminary screening and secondary
screening, and lists alternatives eliminated from further consideration and design
features incorporated into alternatives. The focused array of feasible alternatives fuly
evaluated in the EIS/EIR is described in more detail via text, tables, and figures.

e Section 5 - Environmental Consequences: discloses the potential consequences of
implementing each of the alternatives in the focused array. Mitigation measures are
identified, as applicable. This section is consistent with NEPA terminology, but
corresponds to Impact Analysis under CEQA.

e Section 6 — Cumulative Impacts: evaluates the incremental impacts associated with
implementation of each alternative and whether the incremental impact when added to
other past, present and reasonably foreseeable future action would result in significant
cumulative impacts.

e Section 7 — Effects Found Not to be Significant: provides information regarding impacts
that were determined to be insignificant during the scoping process.

e Section 8 — Unavoidable Adverse Environmental Impacts: includes a summary of
significant adverse effects to resources as a result of project alternatives.

e Section 9 — Environmental Compliance, Environmental Commitments, and Mitigation
Measures: presents how the recommended plan is either compliant with applicable
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regulations or will achieve compliance before the recommended plan is implemented
and identifies all environmental commitments and proposed mitigation measures that
would be implemented under the recommended plan.

e Section 10 — Other NEPA/CEQA Required Analyses: includes the relationship between
local short-term uses of the environment and the maintenance and enhancement of
long-term productivity, irreversible of irretrievable commitments of resources involved,
and growth inducement and consistency with applicable general plan and policies.

e Section 11— Public Involvementand Agency Coordination:describes publicinvolvement
and agency coordination during the feasibility study.

e Section 12 — Plan Implementation: presents the Federal and non-Federal
responsibilities for implementation of the NER plan and LPP.

e Section 13 — Recommendation: identifies the recommended plan and next steps for the
study.

e Section 14 — Preparers and Reviewers: lists USACE and CDPR participants.

e Section 15 — List of Acronyms and Abbreviations: summary of USACE and other
acronyms and abbreviations.

e Section 16 - References: reports used in support of the study.
e Section 17 — Index: search index for keywords and phrases in the document.
e Appendices: There areatotal of 21 appendices with more detailed technical information.

1.6 StudyScope

The scope of this feasibility study includes use of a six step plan formulation process, working with
the CDPR, stakeholder interests, resource agencies, and the public to identify water resources
problems and needs related to Malibu Creek and tributaries and surrounding habitat, land use and
watershed interests. Part of the process is to review prior studies and reports and gather new
information to create an existing inventory and forecast of future conditions (“baseline” or “no
action”) related to the public concerns, problems and needs. Alternative plans are formulated,
evaluated and compared to each other and the baseline conditions to select a plan of action for
ecosystem restoration.

1.7 Prior Studies, Reports, and Existing Projects

The Malibu Creek watershed and Malibu Lagoon are subjects of extensive management studies.
These studies are managed and directed by a number of local technical task forces (Malibu Creek
Watershed Executive and Advisory Council, Steelhead Restoration Task Force, Malibu Lagoon
Task Force, and this study’s Technical Advisory Committee). A more complete list of prior studies
conducted by these groups and others are included in Appendix J. Reports on file at USACE
include a 1995 Bureau of Reclamation Appraisal Reporton the Removal of Rindge Dam prepared
for the CDFW and a Heal the Bay (HTB) habitat and aquatic barrier assessment for the Malibu
Creek watershed.

1.7.1 Reconnaissance Study

Under the Energy and Water Development Appropriations Act of 1998 (P.L. 105-62), the USACE
received funding to undertake a reconnaissance study of ecosystem restoration and shoreline
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protection in the Malibu Creek Watershed. The reconnaissance phase of the study resulted in the
finding that there was a federal interest in continuing the study into the feasibility phase. The
reconnaissance report provided the following conclusions:

e Since ecosystem restoration appeared to be justified and is a high priority budget output,
and that ecosystem restoration was the primary output of the alternatives to be evaluated,
there was determined to be Federal interest in conducting the feasibility study.

e Thereis also Federalinterestin other related outputs of the alternatives, such as beach
nourishment and potential limited recreation that could be developed within the existing
policy.

e Additionally, ecosystem restoration of Malibu Creek was identified as having the potential
to contribute to the recovery ofthe Federally endangeredsteelhead, and removal of Rindge
Dam has beenidentified as a priority recovery action by the NMF S in the Southern California
Steelhead Recovery Plan (NMFS, 2012).

e Based on the preliminary screening of alternatives, the reconnaissance study identified that
there appears to be potential project alternatives that would be consistent with Army
policies, costs, benefits, and environmental impacts (USACE, 2001).

1.7.2 Existing Projects

There are no existing federal projects in the study area. Several non-federal restoration projects in
the vicinity of downstream reaches of Malibu Creek have been constructed since the beginning of
the study, including the Malibu Lagoon Habitat Enhancement Project, the Malibu Legacy Park
Project, and the Cross Creek Bridge Project. Two projects have been constructed above Rindge
Dam in Malibu Creek (removal of a dry weather crossing near the confluence with Las Virgenes
Creek) and the Cold Creek tributary (small dam). Other projects alongthe length of Malibu Creek
and some tributaries include removal of invasive giant reed (Arundo donax) and invasive fish along
Malibu Creek and its tributaries, and removal of invasive crayfish along Las Virgenes Creek. These
restoration projects have improved habitat connectivity, biodiversity, and water quality, while also
providing recreation and education opportunities to the local community.

Construction of the Malibu Lagoon Habitat Enhancement Project was completed by the CDPR in
2013. The western portion of the lagoon had experienced poor tidal circulation, and as a result, the
low dissolved oxygen levels threatened the fish and wildlife species and promoted the proliferation
of harmful bacteria. The projectremoved sedimentandrecontoured the western channel to improve
tidal circulation through the area. Non-native invasive plants were removed, and native plant
species were planted in areas temporarily impacted by construction.

The city of Malibu Legacy Park Project, located in the Civic Center area of Malibu on the other side
of Pacific Coast Highway from the Malibu Lagoon, is a multi-benefit project for the environment and
the community. The project addresses four critical issues: (1) bacteria reduction in stormwater
treatment, (2) nutrientreduction in wastewater management, (3)restoration/development of riparian
habitats, and (4) the development of an open space area for passive recreation and environmental
education. The Malibu Legacy Park Project involved the design and construction of a stormwater
filtration and disinfection facility directly benefiting Malibu Lagoon by improving incoming water
quality. This facility can process up to 1,400 gallons per minute of stormwater runoff prior to being
released to Malibu Creek and Malibu Lagoon.

A Southern California Wetlands Recovery Project grant to the Malibu Coastal Land Conservancy
led to removal of an at-grade (or Arizona) crossing over Malibu Creek at Cross Creek Road. The
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creek crossing was replaced with a bridge to restore aquatic habitat connectivity to approximately
2.1 miles of spawning and rearing habitat between the lagoon and lower reach of Malibu Creek,
and creek reaches to Rindge Dam. The project was completed in December 2005.

1.8 Scoping Process, PublicInvolvement and Issues

Throughout the environmental process and during the preparation of this IFR, the USACE and
CDPR have solicited input on key issues and concerns from public agencies, stakeholder and
interest groups, and the public. The public scoping process was designed to help determine the
range of issues addressed in the IFR and through the plan formulation process. Stakeholder
meetings assisted in defining concerns about the project. The different aspects of public scoping
include the Notice of Preparation (NOP) consistent with CEQA and Notice of Intent (NOI) consistent
with NEPA, public scoping meetings, and stakeholder coordination. Early and open consultation
with relevant agencies, organizations, and individuals assisted in defining the scope of this IFR.

The USACE and CDPR held a public scoping meeting on May 29, 2002, at the Las Virgenes
Municipal Water District Training Room in Calabasas, California. Comments from this meeting and
public correspondence have been used to identify problems and opportunities.

Meetings have continued throughout the years with two primary groups meeting consistently in
support of this feasibility study: the Project Delivery Team (PDT) and the Technical Advisory
Committee (TAC). The PDT is comprised of representatives from the USACE and the non-Federal
sponsor, utilizing engineers, scientists, technicians and other specialists to assist in analysis and
risk-informed decision making. Other partners that have contributed funding to the non-federal
share of study costsinclude the CDPR, California State Coastal Conservancy (SCC), Santa Monica
Bay Restoration Commission (SMBRC), Los Angeles County Wildlife Conservation Board,
RWQCB, and Mountains Restoration Trust (MRT).

The TAC was formed to provide a forumfor communication and exchange of ideas between multiple
agency representatives that aided in the study progression. The TAC is not subject to the Federal
Advisory Committee Act (1972 Public Law 92-463, as amended). The TAC is a diverse group of
resource agencies and stakeholder representatives that include the following representatives:

USACE

CDPR

CCC

SCC

CDFW

RWQCB

California Trout

California Department of Transportation (Caltrans)

City of Calabasas

City of Malibu

Heal the Bay (HTB)

Las Virgenes Municipal Water District (LVMWD)

Los Angeles County Department of Public Works (LADPW)
Los Angeles County Dept. of Beaches and Harbors (LADBH)
Malibu Surfing Association (MSA)
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Mountains Recreation and Conservation Authority (MRCA)
MRT

National Marine Fisheries Service (NMFS)

National Park Service (SMMNRA)

Pepperdine University

Resource Conservation District of the Santa Monica Mountains (RCDSMM)
SMBRC

Santa Monica Baykeeper

Serra Canyon Property Owners Association (SCPOA)
Southern California Coastal Water Research Project
Surfrider Foundation

The Bay Foundation

USFWS

U.S. Geologic Survey (USGS)

University of California Cooperative Extension

University of California Los Angeles (UCLA)

Consultants

Public interests

The TAC has actively participated in the planning process throughout the study and collaborated
on the problem identification, collection of existing information, surveys and modeling, formulation,
comparison and evaluation of the array of altermatives, and plan selection (See Appendices A and
S).

On April 28, 2016, in accordance with Section 106 of the National Historic Preservation Act (NHPA)
and the CEQA, the USACE and CDPR gathered input on the focused array of alternatives
developed for this study and the potential effects on cultural resources of interest to the Native

American community. This consultation meeting was part of the scoping process to inform the
USACE and CDPR of issues to consider when preparing this IFR.

The draft IFR was circulated for a 60-day public review beginning on January 27, 2017. A public
meeting was held on March 1, 2017 to present draft finding and provide an opportunity for receipt
of public and agency oral and written comments. Documentation relative to interagency
coordination, all public and agency comments received during the public review timeframe, and
responses to comments, are provided in Appendix A.

1.9 StudyArea/Project Area

The Malibu Creek watershed is located approximately 30 miles (mi) west of downtown Los Angeles,
California. Approximately two-thirds of the watershed is located in northwestern Los Angeles
County and the remaining one-third is in southeastern Ventura County. The watershed drainage
area is approximately 110 square miles (mi?) and includes areas of the Santa Monica Mountains
and Simi Hills. Elevations in the watershed range from over 3,100 ft (ft) at Sandstone Peak in
Ventura County to sea level at Santa Monica Bay (Figure 1.9-1). It is the largest coastal watershed
in the Santa Monica Mountains, and is encompassed by one of the largest areas of protected open
space left in southern California, the SMMNRA, managed by the National Park Service (NPS).
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Tributary creeks, typically within steep mountainous canyons, converge to form Malibu Creek at
Malibou Lake, a private residential and recreational community. Malibu Creek runs along the base
of Malibu canyon in a generally southem route for about 10 mi before draining into Malibu Lagoon
and the Pacific Ocean. Primary tributary flows into Malibu Creek in the lower portion of the
watershed are from Las Virgenes Creek and Cold Creek. Stokes Creek and Liberty Canyon Creek
are tributaries to Las Virgenes Creek, while Dark Canyon Creek is tributary to Cold Creek. A variety
of streambed modifications are evident throughout the watershed, particularly in the upper,
urbanized areas. However, the majority of the streambed in the area of study remains unimproved
(i.e., is not armored with stone or concrete on bank or bed), though at times natural meanders of
the creeks are constricted by roads and other development.

Malibu Canyon Road/Las Virgenes Road is the primary north/south route through the watershed,
running generally parallel to Malibu Creek from Pacific Coast Highway (PCH, Highway 1) to the
San Fernando Valley, past Interstate Highway 101 (Hwy 101). This route is one of the only major
traffic arteries through the Santa Monica Mountains that connects the coastal (PCH) and valley
(Hwy 101) routes.

Las Virgenes
Creek

Cold Creek
Malibu Creek ' Rindge Dam

R Malibu
" = C|tyf of Malibu el —— e T
Santa Monica Bay . 3]

Figure 1.9-1 Malibu Creek Watershed Study Area and Project Area (Shaded)

The study area also includes shoreline and nearshore locations outside the watershed. The middle
circle highlights the project area in relation to the Malibu Creek State Park portion of the SMMNRA.
This shaded project area in the Figure 1.9-2 includes the lower reaches of Malibu Creek including
Malibu Lagoon, and Cold Creek and Las Virgenes tributaries above Rindge Dam. The project area
is largely located on State lands bounded Malibu Creek State Parks and Malibu Lagoon State
Beach which are managed CDPR. The entirety of the projectarea falls within the boundaries of the
SMMNRA. Beach and nearshore areas within the study area extend from Thomhill Broome Beach
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in Ventura County to Las Tunas/Topanga Beach. A portion of the Ventura Harbor area was also

included in the study area.

The study area is within California’s 33 Congressional District represented by Congressman Ted
Lieu (D). A small portion of the northeastem part of the watershed is within California’s 30"
Congressional District represented by Congressman Brad Sherman (D). The western portion of the
watershed is within California’s 26t Congressional District represented by Congresswoman Julia
Brownley (D). California’s senators are Senator Dianne Feinstein (D) and Senator Kamala Harris

Watershed
Boundary
(Approx)

Figure 1.9-2 Study, Project Area and Watershed Boundary (with SMMNRA in background)

1.10 Summary of Existing and Future Without Project (Baseline) Conditions

1.101 Land Use

Over two-thirds of the watershed is currently
undeveloped, and projected to remain that way for the 50-
year period of analysis, with one-third of that - over 30 mi2
- protected as open space by state, Federal, and other
agencies. Nearly 13 mi2 of that area is the Malibu Creek
State Park and Malibu Lagoon State Beach, managed by
the CDPR. The park boundary extends from Malibu
Lagoon, along Malibu Creek and several tributaries within
and outside of the project area, connecting to other
protected Federal lands in the SMMNRA portions of the
Santa Monica Mountains.

The watershed includes the cities of Malibu, Calabasas
and Westlake Village and other areas that have been

The Santa Monica Mountains
National Recreation Area
(SMMNRA) is part of the National
Park System, authorized by the
National Parks and Recreation Act
of 1978. The act states: “Congress
finds that there are significant
scenic, recreational, educational,
scientific, natural, archeological,
and public health benefits provided
by the Santa Monica Mountains and
adjacent coastline area.”
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modified by residential development, reservoirs, and agricultural operations. Several dams and
lakes have been constructed in the watershed for water supply and recreation: Eleanor Dam in
1881, Sherwood Dam in 1904, Crags Dam in 1913, Malibou Dam in 1923, Rindge Dam in 1926,
and Westlake Dam in 1965.

Flowin Malibu Creek is perennial (year-round), although some areas experience subsurface flow
during the dry season in both the upper and lower reaches. The riparian corridor remains largely
undeveloped and within protected areas. Developmentis located in the lower portion of Malibu
Creek and Malibu Lagoon in the city of Malibu and the SCPOA, the lower portion of Cold Creek is
encompassed by low density residential development, and the upper reaches of Las Virgenes
Creek is within the city of Calabasas, near Highway 101. Developments include road crossings
within Malibu Creek and road crossings and culverts along tributaries. Though Malibu Creek runs
through developedportions of the cities of Calabasas and Malibu, much of the riparian corridor itself
remains undeveloped.

Future land use changes will largely occur within the developed Malibu and Calabasas communities
based on existing land use plans, with slight increases in residential developmentin other private
lands. 40 mi? of the watershed is projected to be developed with no more than one dwelling per 20
acres. Therefore, future changes are not expected to alter infiltration or the intensity of discharge
and timeframe for delivery of storm runoff to Malibu Creek and tributaries. Other areas within the
watershed are unlikely to experience land use changes based on existing topography that is
comprised of a combination of steep slopes, ridgelines, and existing stringent coastal restrictions
on development.

1.10.2 Malibu Creek Watershed Aquatic / Riparian Habitat and Species

More than 5,000 species of animals, fish, birds and plants make their home in Santa Monica Bay
and watershed. Santa Monica Bay is part of the National Estuary Program, a network of voluntary
community-based programs that safeguards the health ofimportant ecosystems across the country.
Malibu Creek is an important regional corridor linking Santa Monica Bay to Malibu Lagoon, one of
the last two remaining estuaries in Los Angeles County, and riparian systems from the immediate
coastal plain to interior plains and valleys within California State Parks and the SMMNRA. As such,
the Malibu Creek watershed represents a unique opportunity for systemic and sustainable
environmental restoration in highly urbanized southern California.

The Santa Monica Mountains supports a remarkable biodiverse wildlife community considering its
close proximity to one ofthe largesturban areas of the United States. The Santa Monica Mountains
are reported to support over 450 vertebrate species, including 50 mammals, 384 species of birds,
and 36 reptiles and amphibians. The unusual geomorphology of Malibu Creek results in a wide
variety of habitat types supporting hundreds of native plants and animals, including numerous state
and federal special status species. Federally recognized threatened and endangered species
include, but are not limited to: southern California steelhead trout (Oncorhynchus mykiss irideus),
the tidewater goby (Eucyclogobius newberryi), western snowy plover (Charadrius nivosus nivosus),
California leasttern (Sterna antillarumbrowni), and least Bell’s vireo (Vireo bellii pusillus). Important
wildlife movement corridors support the continued survival of terrestrial animals, including mountain
lions (Puma concolor), bobcats (Lynx rufus), badgers (Taxidea taxus) and mule deer (Odocoileus
hemonius) (Penrod et al. 2006). In addition, state special status speciesinclude: arroyo chub (Gila
orculttii), Pacific lamprey (Entosphenus tridentatus), California newt ( Taricha tarosa), and westemn
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pond turtle (Actinemys marmorata) (Swift et al. 1993). A complete list of species is included in the
Section 3 biological section of this IFR.

Aquatic and riparian habitat along Malibu Creek and tributaries are expected to remain relatively
similar to present conditions in the future without project condition since a large amount of the area
is already under the managementand oversightofthe CDPR and the NPS in the SMMNRA. Based
on TAC review of past and present habitat mapping, aerial photography, and field surveys, it is
expected that the percent coverage of exotic and invasive species will increase slightly in reaches
of Malibu Creek and tributaries if management measures are not implemented. Despite the
generally good quality habitat, the presence of Rindge Dam and smaller upstream barriers interfere
with aquatic habitat connectivity, wildlife movement and sediment transport, and these barriers
would be expected to remain in the future without project condition.

Malibu Creek is one of the few remaining habitats in southern California that supports small but
persistent runs of the federally endangered steelhead trout. Steelhead are ocean-going forms of
rainbow trout that are native to Pacific coast streams from Alaska south to northwestern Mexico
(Moyle 1976). The population of steelhead in the Southern California Distinct Population Segment
(DPS) is listed as endangered underthe Endangered Species Act (ESA), and a California Species
of Special Concern, and has adapted to survive the semi-arid climates and the rainfall pattern of
southern California. The population is currently known from San Luis Obispo County south to San
Mateo Creek watershed in San Diego County (NMFS, 1997; Wong, 2004 ). Currently, the three-mie
stretch of Malibu Creek below Rindge Dam is listed as critical habitat for steelhead (NMFS, 2005).

For the purposes of the integrated report, steelhead was selected as the “keystone” species.
Steelhead were chosen because of their anadromous life history which requires that the fish have
access to high quality habitat in both the ocean and the creek at various stages. There is a wealth
of information regarding steelhead for this watershed and region, and ongoing research that
assisted the PDT and other members ofthe TAC in theiranalyses. In 2012, NMFS identified Malibu
Creek steelhead as a high priority (Core 1) population for recovery based on regional significance,
both spatially and genetically, and the capacity of the watershed to respond to recovery actions.
The potential impacts and benéfits of the various project alternatives were assessed in light of how
they would affect this species. By improving access to habitat that is able to support steelhead,
many of the other species of concern benefit as well.

1.10.3 Habitat Evaluation

The TAC members determined that a key element of any restoration alternative for Malibu Creek
is addressing aquatic habitat and aquatic connectivity, with steelhead as an indicator species.
Equal consideration was given to multiple species
habitat needs, as well as other important features of a
healthy ecosystem, including riparian habitat quality,
wildlife linkages, hydrology, and sediment regime.
Three primary ecosystem components were
considered equally important for the study’s Habitat
Evaluation (HE) modeling: aquatic habitat value,
riparian habitat value, and natural processes, with
each component made up of two or more quantifiable
variables. Forthe purposesofthe HE, it was important
to review the changes in the creek profile from one

Habitat changes in regards to the
extent and composition of native and
non-native vegetation, as well as
overall habitat conditions, reflectthe
TAC assessment and use of model
data, accessible published studies,
use of extensive local knowledge,
and reliance on both aerial and on-
the-ground site field surveys.
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target year to another. Hydrodynamic model runs showed areas where substantial erosion or
deposition of materials within a reach would affect aquatic and riparian habitat values.

1.10.4 Rindge Dam

Rindge Dam is located approximately
three miles from the mouth of Malibu
Creek. The dam is located in a steep
narrow canyon gorge that is difficult to
access from the only thoroughfare, Malibu
Canyon/Las Virgenes Road. The Rindge
family built the dam as private water
storage and supply facility for the Rindge
family ranch and other business concerns
between 1924 and 1926. The dam is a
concrete arch structure 102 feet (ft) in
height with an arc length of 140 ft at its
crest (excluding the spillway and bedrock
outcrop), and 80 feet at its base. The dam
is 2-ft thick at the crest and 12-ft thick at
the base. The height from the top of the
arch structure to bedrock is approximately
108 ft. The center weir section of the arch
is 5 ft lower than the raised ends (El. ~293
ft). Both ends of the dam crest featured five
steps, each step measuring 12 in. The top
of dam elevation is approximately 298 ft,
and the elevation just downstream from

the dam is about 185 ft. An 8-in steel pipe, located approximately 34 ft down from the crest of the
dam, provided water from the reservoir down the canyon to the Malibu plain, and the Adamson
House by Malibu Lagoon. The cost of the dam at the time of construction was estimated to be
$152,928 (CA Dept. of Public Works, Division of Water Resources, 1929).

A gated spillway was built into the rock outcrop on the
western side adjacent to the arch dam abutment. The
spillway crest elevation is approximately 285 ft. The
spillway had four radial gates, each measuring 11 ft high
by 8 ft wide, and had a maximum capacity of 7,000 cubic
feet per second (cfs). During normal seasonal
operations, the gates were raised (open) during the rainy
winter months and lowered to the closed position during
the summer to maintain maximum reservoir capacity

during peak agricultural use.

Rindge Damiis part of the more
than the estimated 84,000 dams in
the nation that are owned and
managed by either state
governments, regional authorities
or private entities, such as utility
companies. According to the
American Society of Civil
Engineers, only 4 percent of those
nation’s dams are owned and
operated by the federal
government.
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By 1945, the spillway gates had been
damaged and the original storage
capacity of the reservoir reduced from
574 ac-ft to about 75 ac-ft but continued
to serve as a source of irrigation for the
Malibu Water Company into the early
1960s. In 1945, consulting engineers
(Taylor and Taylor) suggested letting the
dam act as a sediment trap, dredge
sediment to restore storage capacity,
provide other means to divert water into
the downstream supply pipeline, or cut a
large diameter hole (approximately 10 ft)
at the base of the dam to evacuate
sediment.
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e

Photo 1.10;3 — Rindge Dam Spillway, 1943 —
Courtesy of Jim Edmonson
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The reservoir, though essentially filled with sediment by the mid-1940s, continued to serve as a
water supply district for the Malibu community into the early 1960s. By 1963, sales of irrigation
water had dropped due toincreases in residential development, and the reservoirhad become filled
with sediment, rendering the distribution system inoperable. In June 1966, the Malibu Water
Company petitioned the . .

California Public Utilities
Commission (CPUC) to abandon
and discontinue irrigation service
to its customers claiming that
silting of the dam’s reservoir
made water delivery impossible
(CPUC 1967:1). In January
1967, the CPUC ordered the
Malibu Water Company to
abandon the dam and attendant
distribution  system (CPUC
1967). Thus, the dam was
decommissioned in 1967. The
property was purchased by the
CDPR and is now part of Malibu
Creek State Park. The CDPR
monitors and maintains the dam
as part of state park property.

“

Photo 1.10-4-Rindge Dam Arch & Spillway — 2005 Storm
(5-10 yr event)
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Rindge Dam Arch & Spillway

Photo 1.10 5 — Lower Malibu Creek Watershed - Rindge Dam, Malibu Canyon Road &
Pacific Ocean
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Due to the dam height and impounded sediment, Rindge Dam presents a major barrier for aquatic
species to upstream spawning and rearing habitat. No reservoir currently exists behind Rindge
Dam and the approximately 780,000 cubic yards (CY) of sediment impounded behind the dam has
filled to the crest of the dam, about 100 feet above the elevation of the original streambed. Although
the PDT initially assumed that Rindge Dam was still accumulating sediment, further investigations
and modeling confirmed that the dam has reached its storage capacity with the current volume of
impounded sediment. During peak events, the entire flow in Malibu Creek overtops the dam's crest
transporting sediment eroded from the watershed to downstream reaches of Malibu Creek and the
ocean. During other low flow regimes, the dam is expected to temporarily collect small volumes of
additional sediment in future years until relatively frequent return frequency storms once again
mobilize and transport the temporarily deposited sediment to downstream reaches of Malibu Creek
and the ocean. If Rindge Dam had not been constructed, the impounded sediment that deposited
in the former reservoir areawould have been transported to downstream reaches of Malibu Creek,
the lagoon and the ocean to nourish shoreline and nearshore areas without the dam in-place.

Although Rindge Dam is now 90 years old, the dam arch and spillway are assumed to remain intact
in the future without project condition. A cursory level structural field investigation was conducted
in the early years of the feasibility study. There is a likelihood of continued deterioration due to its
age, but the risk of that alone leading to catastrophic failure of the arch structure is low. The dam
arch is no longer subject to dynamic water loading with no reservoir pool behind it for many
decades. The impounded sediment places a static load on the arch. Seismic activity could result
in a catastrophic failure of the dam arch and although the downstream detrimental consequences
of such an event could be significant, the risk of that occurring is relatively low.

The spillway has a cantilevered portion of concrete that extends out from the bedrock at the bottom
of the spillway. That portionis now perched well above the elevation of the plunge pool at the base
of Rindge Dam based on decades of erosion and ungated flows over the spillway. That lower
portion may fail within the next several decades, altering flow patterns from the top to the base of
the dam. The PDT assumes that in addition to annual visual inspections of the spillway, more
thorough inspections will be conducted every 5 years, on average, to ensure the aging spillway is
not at risk of failure, endangering the environment or those accessing the area. It is assumed that
some spillway repairs will be required in the future, assuming a $25,000 repair every 5 years for the
period of analysis. Inspections and repairs equate to monitoring and repair costs that average
about $7,000/yr.

There are ongoing safety concems about unauthorized access to the dam and spillway. Continued
disturbance to critical habitat for steelhead is likely at the large pool at the base of the dam due to
use of the spillway as a diving platform.

1.10.5 MNational Historic Preservation Act

Section 106 of the NHPA requires Federal agencies to consider the effects of their undertakings on
historic properties and to afford the Advisory Council on Historic Preservation (ACHP) a reasonable
opportunity to comment on any undertaking that would adversely affect properties eligible for listing
on the National Register of Historic Places (NRHP). The NRHP is the official list of cultural resources
recognized for their national, state, and local significance in American history, architecture,
archaeology, engineering, and culture, and worthy of preservation. To be eligible for listing in the
NRHP, a cultural resource must meet one of the four significance criteria, listed as items a-d below,
specified at 36 CFR 60.4, which reads as follows: The quality of significance in American history,
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architecture, archeology, engineering, and culture is present in districts, sites, buildings, structures,
and objects that possess integrity of location, design, setting, materials, workmanship, feeling, and
association, and

a. thatare associated with events that have made a significant contribution to the broad
patterns of our history; or

b. that are associated with the lives of persons significant in our past; or

c. thatembody the distinctive characteristics of a type, period, or method of construction,
or that represent the work of a master, or that possess high artistic values, or that
represent a significant and distinguishable entity whose components may lack individual
distinction; or

d. thathave yielded, or may be likely to yield, information important in prehistory or history.

There is also a general requirement that properties be older than 50 years.

This study included a NRHP evaluation of Rindge Dam and other cultural resources (Tejada and
Yengling 2018) in the area of potential effects (APE). Per 36 CFR 800.16(d), the APE is the
“geographic area or areas within which an undertaking may directly or indirectly cause changes in
the character or use of historic properties, if any such properties exist.” The original APE included:
the Rindge Dam and impounded sediment area, including potential construction access and staging
areas; Malibu Creek from the dam area to the Malibu lagoon; proposed beach nourishment areas
at Surfrider beach; the Las Virgenes Creek tributary from the confluence with Malibu Creek to
immediately upstream of Highway 101; the entire length of Cold Creek from the confluence with
Malibu Creek to the headwaters; Malibu Canyon Road, Las Virgenes Road to Highway 101, Lost
Hills Road from Las Virgenes Road to the Calabasas Landfill; the landfill; Highway 101 to the
Ventura Harbor; and, and offshore route from the Ventura Harbor to the Malibu nearshore
environment. The APE was later revised to include near-shore placement sites and removal of
beach nourishment sites. No other changes to the APE were necessary.

One of the results of the evaluation indicate that Rindge Dam exhibits historic integrity despite
damage to the dam and the loss of regulating mechanisms associated with the operation of the
spillway. The structure retains its integrity of design, workmanship, and materials, and is still
recognizable today as an example of an early-twentieth-century constant-radius arch dam. Lastly,
Rindge Dam retains integrity of association and thus conveys its historical significance as a rare
and well-preserved example of a privately funded reinforced concretearch damin the Santa Monica
Mountains, one of few constructed in the western United States prior to 1930. Rindge Dam is
considered eligible for listing in the NRHP under criteria A and C, because of its significant
contributions to the commercial/agricultural and residential developments of the Malibu Colony and
Region and because the structure embodies the distinctive characteristics of a type, period, and
method of early twentieth century dam design and construction. NHPA findings associated with
investigations of the Adamson House at the Malibu Lagoon State Beach, the Rindge Dam water
supply and distribution line, a Chumash archaeological site, Sheriff's Honor Camp, the White Oak
Dam and Pumphouse, the Piuma Culvert (CC-1), Surfrider Beach and offshore shipwrecks are
discussed in Section 3.5.3.

The APE surrounding upstream barriers LV1-LV4 and CC1-CC3 and CC4 was also inventoried for
historic properties; only one, the White Oak Dam and Pumphouse (LV2), was identified as a
contributing property to the larger White Oak Farm although determined not individually NRHP

Malibu Creek Ecosystem Restoration Study 18 Final Report



Integrated Feasibility Report

eligible. A more complete summary of the inventory and evaluation is provided in Section 3.5.3.
Also, refer to Section 1.10.8 for additional discussion of the Malibu Historic District along the coast
and shoreline, including the Malibu Lagoon, surf spots, PCH, the pier, and the Adamson House.

1.10.6 Rindge Dam Impounded Se diment

Rindge Dam reached capacity for trapping and impounding sediment that is transported
downstream during storm events many decades ago. The past loss of sediment transport to
downstream reaches of Malibu Creek and the Malibu shoreline caused more scour within these
areas, blocked nutrientrich fine sediment, and reduced beach widths. It is estimated that it will take
approximately 20-100 years before pre-dam natural transport is restored to the lower reaches of
the Malibu Creek watershed below Rindge Dam, and the lagoon and shoreline. The existing and
future no action (baseline) condition assumes Rindge Dam will remain in place and sediment
transported by storms during and after storm events will pass over the dam spillway or over the
crest of the dam arch during high flow events, nourishing the creek, lagoon and beach/nearshore
areas.

The surface of the Rindge Dam reservoir is a series of large gravel bars with the creek meandering
through them. A sand-dominant sediment unit ("Unit 2") comprises nearly half the total volume of
sedimentand contains about 73% sand, 22%silt, 5% graveland rock. Unit 2is overlain by a gravel
dominant layer (Unit 1) and underlain by a silt-clay dominant layer (Unit 3). Units 1 and 3 each
comprise roughly 25% ofthe overall sedimentvolume. Pre-reservoiralluviumis not presentin large
quantities. USACE environmental testing shows all materials sufficiently contaminant free.

Figure 1.10-6 Rindge Dam Impounded Sediment Layers

Sediment deposition behind Rindge Dam has changed the natural slope of the creek, both
upstream and downstream of the dam, slowing the flow velocity due to the flatter slope. The
sediment deposition has also increased the width of the canyon bottom, resulting in decreased
water depths. This increases water temperatures, increases algal growth and lowers dissolved
oxygen levels. The reach immediately downstream of the dam has degraded to a more armored
layer, possibly decreasing the amount of large vegetation that could grow in the reach, thereby
increasing water temperatures. This is likely to continue under the future without project condition.

1.10.7 Other Tributaries and Partial Aquatic Barriers
In 2005, HTB (Abramson and Grimmer, 2005) conducted a fish barrier survey in the Malibu Creek

watershed, identifying potential impediments to steelhead migration during moderate to high flow
events, or are not passable altogether. This study and several additional field studies identified a
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total of 37 partial and/or total barriers to aquatic habitat connectivity upstream of Rindge Dam. All
of the aquatic barriers are within the Malibu Creek watershed, including two other large dams on
Malibu Creek (Century and Malibou Dams, 5 and 6.9 mi upstream of Rindge Dam) outside the study
area, small check dams, and concrete aprons and culverts under bridges. All three of the large
dams in the watershed have accumulated and impounded sediment over the decades since
construction. Malibou Dam, a recreation and water supply dam, constructed in 1923, is considered
the modern upstream terminus of Malibu Creek. None of these dams have any significant impact
on larger flood events. A variety of other streambed-modifications are particularly evident in the
upper urbanized areas. In the past, several other dams and lakes have been constructed in the
upper watershed for water supply and recreation including: Eleanor Damin 1881, Sherwood Dam
in 1904, Crags Dam in 1913, and Westlake Dam in 1965. Other aquatic barriers include culverts,
road crossings and concrete-lined channels, in addition to the dams listed above.

Thelist of barriersincludes 6 natural features (bedrock outcrops and waterfalls) that are considered
partial or total barriers. Tunnel Falls is a series of pools and small falls formed by the bedrock
outcrop located adjacent to the Malibu Canyon Road tunnel near Rindge Dam. Tunnel Fallsis a
partial barrier to fish passage, only during low flow conditions. Moderate to high flows allow for
sufficient pool depths, resting velocities and jump heights for fish to migrate upstream and
downstream. A large waterfall at the upper end of Cold Creek is considered a total barrier.

A 2008 watershed habitat assessment was conducted along the Cold Creek and Las Virgenes
Creek tributaries to Malibu Creek for this study, including review of ten man-made barriers
considered to be limiting factors to habitat access for steelhead and other aquatic species along
thirteen upstream reaches of the creek and tributaries. An additional three tributary streams to Cold
Creek and Las Virgenes Creek were also initially considered in the study: Dark Canyon Creek,
Stokes Creek, and Liberty Canyon Creek; but were not carried forward due to the existing habitat
quality and lack of available water. The survey identified the extent to which each structure acts as
a barrier and the extent and quality of aquatic habitat it is precluding.
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During the study period, one upstream barrier in the project area (dry weather road crossing not
included in Table 1.10-1) was removed on Malibu Creek upstream of the Las Virgenes Creek
confluence by non-Federal entities. The Cold Creek barrier CC7, a small dam, was also removed
by non-Federal entities during the study period, and removal of the CC4 barrier (small check dam)
has been planned. Existing condition assumptionsconsiderthese barriersas removed. In late 2018,
the city of Calabasas was working on restoration efforts along Las Virgenes Creek in the vicinity of
LV3 and LV4, but it assumed that fish passage issues would not be fully resolved by these efforts.
Based on research and discussions with the TAC, no other upstream barriers have been identified
by other parties for removal or modification for restoration of aquatic habitat connectivity outside of
this study. Therefore, all other barriers are assumed to remain for future without project condition
considerations.

Table 1.10-1 Upstream Barriers Initially Analyzed — Malibu, Cold & Las Virgenes Creeks

Barrier Name Barrier Barrier Barrier Description
ID Type Severity P
Malibu Creek
Large Passable high .
MC2 Tunnel Falls waterfall flows Natural, steep tiered 10-ft tall cascade
MC3 Century Dam | Dam Not passable 45 ft high, 10 ft wide, 122 ft long
Cold Creek
Pipe arch culvert at Piuma Road with
CC1 Piuma Culvert| Culvert Not passable corrugated aluminum at top and concrete
bottom. 11 ft high, 12 ft wide, 46 ft long.
Malibu St P ble hiah Malibu Meadows Road bridge with concrete
CC2 Meadows c réizm B :v?;a eng lined walls and bottom; outletis a free-fall intg
Road 9 a pool. 4t high, 28 ft wide, 40 ft long
Crater Camp Road wooden bridge with
Stream concrete lined walls and bottom; outlet is a
CC3  |CraterCamp | ;roosing  |Notpassable |goo cllintoapool, 3 high, 11 wide, 46 ft
long
Passable 30-ft long concrete dam. 2 ft wide, 2.5 ft high,
Cold Creek . 2-ft jump height, when measured. (anticipated
CC4 Barrier Dam 1r1noderate/h|gh to be removed by other interest during the
ows
PED phase)
25-t diameter, 130 ft long large corrugated
Cold Canvon pipe culvert with concrete bottom at Cold
CC5 Road C Izert Culvert Not passable Canyon Road; Short concrete apron into large
u boulder/bedrock pool at outlet, jump height
when measured was 7 ft.
Large Passable high | Natural, stepped plunge pools; average height]
Cce Unnamed waterfall flows 3 ft; average pool depth approximately 1.51t
Passable Old 30-ft wide check dam: a barrier during low
Cold Creek . flows. Barrieris 6 ft long and 3.5 ft high, with
GEA Check Dam Dam %cc\cljserate/hlgh a jump height of 1.3 ft, when measured
(removed by other interests during the study)
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Barrier Name Barrier Barrier Barrier Description
ID Type Severity P
o-1t diameter, 104 it long corrugated culvert
Stunt Road with rebar/concrete along bottom; concrete
CC8 Culvert Culvert Not passable crumbling; rebar rusted and bent; rust hole in
culvert at outlet end; located at Stunt Road
crossing
CC9 Unnamed Large Passable high Natural, 5 ft high, 22 ft wide, 5 ft long waterfall
waterfall flows ’ an. ’ 9
Las Virgenes Creek
Stream 6-ft diameter, 31-t long double barrel culvert
LV1 Crags Culert crossing Not passable road crossing at Waycross Road
White Oak Passable high |6 ft high, 87 ft wide, 6 ft long diversion dam
LV2 Dam .
Dam flows with notch
Lost Hills 23 ft high, 61 ft wide, 241 ft long box culvert
LV3 Road Culvert Box culvert | Not passable with 4- 14-ft by 14-ft openings; silted in - lots
of cattails, rabbitsfoot grass; nutsedge, etc.
LV4 Meadow Drop structurd Not passable 4-ft wide gonprete culvert with failing tailwater
Creek Lane walls (falling into stream)
Agoura Road .
LV5 Concrete Concrete Not passable 450-ft long, 40-ft wide co_ncrete channel
Channel channel bordered by fifteen ft vertical concrete walls
101 Concrete | Concrete 4250-ft long, 26 ft wide concrete channel with
LV6 Channel channel Not passable vertical sides and flat bottom

1.10.8 Malibu Coastal Area

Malibu Lagoon

Malibu Lagoon is a brackish water estuarine lagoon located below the Pacific Coast Highway

Bridge, connecting the creek to the Santa Monica Bay portion of the Pacific Ocean.

It is

approximately 33 acres in its present form with recent restoration work completed on a portion of
the lagoon. The lagoon is home and refuge for several listed species. Malibu Lagoon is assumed
to remain relatively stable in the mix of current habitats, although maintenance is likely required by
the CDPR to maintain certain open water areas and channels in the recently restored area. Fine
sediment transported from Malibu Creek will temporarily deposit in the lagoon, but much of that will
flush through the system to the ocean during larger and less frequent storms.
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Photo 1.10-8 - Malibu Lagoon and Shoreline

City of Malibu

The city of Malibu is located both east and west of the creek and Malibu Lagoon. There are private
residences located adjacent to Malibu Creek in the SCPOA community, about 2 mi downstream
from Rindge Dam and near Malibu city center. Surfrider Beach and Malibu Pier are located to the
east of the mouth of the Malibu Lagoon. Surfrider Beach is a world-renowned surfing destination.
This beach and nearshore area, from the mouth of Malibu Lagoon to the Malibu Pier, including
Third Point, Second Point and First Point, and the Malibu Lagoon to PCH, are culturally significant
for surfing and other recreational uses, and are listed on the NRHP as part of the Malibu Historic
District as of 2018. The historic Adamson House is located adjacent to the lagoon and beach, had
been a direct recipient of Rindge Dam water in early decades after construction of the dam. The
Malibu Colony, another community of private residences, runs parallel to the beachfront to the west
of Malibu Lagoon. Pepperdine University is located nearby, and other commercial development is
located along the PCH, running parallel to the Pacific Ocean.

Malibu Shoreline and Nearshore Areas

The shoreline is a mix of public and private use, with residences located immediately upcoast of
Surfrider Beach, and a mix of commercial and residential use downcoast of the beach and Malibu
Pier. The nearshore environment is a mix of sand and rocky-bottom habitat, with some of the rocky
habitat supporting large kelp beds that support a diverse amount of species. Field surveys were
conductedin June 2016 to map habitat areas and marine biological resources alonga 3.5 mi stretch
of Malibu shoreline from Carbon Canyon Road on the east to 1.5 mi west of Malibu Creek and the
20-foot mean-lower-low-water (MLLW) depth contour. A total of 325 acres of seafloor was mapped
by employing sidescan sonar, down-looking sonar technology, remote video, and photographs to
identify marine habitat types, identify bottom types (e.g., rock, sand), identify aquatic vegetation
(e.g., kelp, eelgrass, surf grass, algae), identify any large objects (wrecks, debris, etc.), and
anticipated resources that are known from or potentially present within the identified survey area.
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Biological characteristics of the study area were also compared to available information. A similar
mix of habitat and bottom substrates are expected in the future without project condition.

The biological habitats represented in the survey area are : :
primarily based upon the USFWS publication, “Classificationof | Survey results assisted in
Wetlands and Deepwater Habitats of the United States”, and | identifying sensitive habitat
include five aquatic vegetation types, two reef types, | tyPesand biological
Unvegetated Sand and Rock seafloor, and Unconsolidated | résourcesincluding
Bottom Sand Dollar Beds. Of the quantifiable habitat types, | Sensitive aquatic sites like
Aquatic Vegetation-Algae (Small-to-Medium Sized Plants | surfgrass, kelp,and
accounted for the majority of vegetation (45.1%) followed by | €elgrass. This data will
Aquatic Vegetation-Algae (Medium-to-Large Sized Plants | informthe formulation of
(4.6%, > 2ft. high). Fifty percent of the seafloor appeared | _2lternatives.

unvegetated.

East of Malibu Pier, the shoreline was generally sandy beach with intermittent rocks on the beach
and in the surfline at both the west and east ends of the beach. The majority of the subtidal habitat
was sand at depths between 0 and -35 ft and predominantly small-to-medium sized plants. West
of the pier, the subtidal habitatis a mix of sand and rock seafloor with mostly small-to-medium sized
plants, followed by medium-to-large sized plants. East of the Malibu Pier, one sand dollar bed was
located at a depth of -10 ft.

Giant kelp beds were mapped on reefs primarily located west of Malibu Pier. A second smaller bed
was located offshore of Carbon Canyon. Giant kelp is considered a Habitat Area of Particular
Concern (HAPC) for Fisheries Management Plan (FMP) Species and essential fish habitat under
the Magnuson-Stevens Fishery Conservation and Management Act.

Surfgrass (Phyllospadix torreyi and P. scouleri) is a sensitive rocky intertidal and subtidal plant
because it provides protective cover and nursery habitat for many invertebrates and fish some of
which are commercially important including California spiny lobster (Engle, 1979). Like giant kelp,
it is considered a HAPC for FMP Species. Surfgrass is susceptible to seasonal and long-term
effects of burialand high turbidity. Its sensitivity is also related its susceptibility to long-termdamage
because it is a very slow growing species. Surfgrass was observed on low relief bedrock reef
upcoast of Malibu Point at a depth of -15 ft MLLW and has been reported to occur in several
locations (between survey Areas 1-3) based on historical CDFW habitat maps. Its depth distribution
is between the lower intertidal zone and approximately -20 ft MLLW. Surfgrass was not observed
on the underwater video east of Malibu Point. Eelgrass, another HAPC for FMP species and
essential fish habitat, was not encountered within the study area. Itis located in the sandy subtidal
habitat at depths between -26 and -33 ft outside of Area 1 upcoast of Malibu Point (Merkel &
Associates, 2015).
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Figure 1.10-9 - Malibu Shoreline Nearshore Habitat Characterization
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A deficit of sand to the shoreline has accrued during the four decades (mid-20s to 60s) when the
dam reservoir was capturing sediments. Sediments impounded upstream of Rindge Dam would
have naturally washed out to the ocean if the dam was never constructed, with the sand fraction
and cobbles supplying sediments to the littoral and the shoal at the mouth of Malibu Creek. Fine
sediments would have dispersed and settled in the offshore. Alongshore currents resulting from
approaching waves distributes the littoral drift both updrift to the west but predominantly downdrift
to the east to nourish beaches between Malibu and Santa Monica.

Climate Change Considerations — Malibu Shoreline and Lagoon

The PDT prepared a sensitivity analysis to consider potential relative sea level change to determine
what effect, if any, changes in sea level would have on plan formulation, evaluation and selection.
Analyses follow guidelines provided in ER-1100-2-8162 (USACE, 2013), and are discussed in
Coastal Engineering Appendix O, Section 2.2.2 - Sea Level Change. Over a 50-year period of
analysis of the Malibu shoreline study area, outputs for projected sea level change scenarios range
from0.2,0.7 and 2.4 feetgreater than the mean sea level at the beginning (base year) of the period
of analysis for the respective low, medium, and high scenarios considered for the study. Using the
Bruun Rule, the associated potential shoreline retreat associated is 6, 18 and 57 feet for the
projected low, medium, and high sea level change scenarios.

Figure 1.10-3 - Sea Level Change Scenarios (from NAVD88 reference)
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Figure 1.10-10 - Sea Level Change Scenarios (from NAVD88 reference)

The three sea level change scenarios are expected to increase the elevation and area impacted by
mean sea level increases over a 50-year period of analysis.
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Figure 1.10-11 Malibu Lagoon Future Without Project Condition SeaLevel Change
Scenarios (NAVD88 reference)

1.10.9 Flood Risks — Downstream Reaches of Malibu Creek

Existing flood risks and potential for future without- and with-project increases in flood risk were
understood to be a concern to downstream residents and resources. An analysis of existing and
future without project condition was developed using the USACE Hydrologic, Hydraulic and
Sediment Transport models to assess the potential for changes to flood risk in Malibu Creek
reaches belowRindge Dam. In the future without project condition, part of the No Action alternative,
more coarse-grained sediment will be transported beyond Rindge Dam than prior decades and will
depositin downstream reaches raising the elevation of the channel invert. This will increase the
risk of flooding to downstream residences and commercial structures as the system recovers from
the impact of dam construction 90 years ago.
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Figure 1.10-12 — Existing Conditions 0.2%(500-Y ear) Chance Exceedance Floodplain Map
(developed for use for this study only)

Flood Inventory

Although the focus of the study is ecosystemrestoration, the economic analysis included a structure
inventory using hydrodynamic model results and associated uncertaintiesin exceedance probability
and stage discharge relationships. Outputs of these models were used to characterize the existing
and future without project condition flood risks along Malibu Creek reaches below Rindge Dam.
Results were also used to compare with model runs for alternativesthat allowed for natural transport
of some or all of the impounded sediment behind Rindge Dam. The primary area of potential
existing condition flooding developed for use for this study only is outlined by the 0.2 annual chance
of exceedance (ACE) event (or “500-year”) floodplain shown in Figure 1.10-12. More information
is included in Appendix B.

A site survey of floodplain properties was conducted in 2005 for the economic analysis. There are
137 parcels in the SCPOA and city of Malibu 0.2% ACE floodplain. Residential structures in this
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area are generally of excellent constructional quality. Commercial structures atrisk include various
retail establishments. The total depreciated replacement value of property in the floodplain (2007
price levels) is estimated at about $116 million.

Arisk-based analysis was used to evaluate without project flood damages in the study area utilizing
the HEC-FDA computer program. Based upon the results of the flood damage analysis completed
in 2007, equivalent annual damages (EAD) to structures and contents were estimated at about
$1,145,000 (FY 2007 Price Level). The EAD are significant given the small number of structures
(95) in the floodplain. The flood damages for the without project conditions increase over time due
to increased sedimentationin Malibu Creek. Futurehousing growth inthe damage areais assumed
to be minimal. Therefore, the EAD value is not expected to increase due to future development.
EADs/costs for cleanup, temporary housing/relocation costs, and private vehicle damages are
estimated atabout $90,000. These damages/costs representlessthan 8 percent of total equivalent
annual damages.

1.10.10 Climate Change Considerations: Malibu Creek Watershed

The effects of climate change on Malibu Creek were qualitatively assessed based on analysis of
regional climate and hydrology as mandated in Engineering and Construction Bulletin (ECB) 2016-
25. Details of the analysis are provided in Section 8 of Appendix B — Hydrology, Hydraulics, and
Sedimentation. There is strong consensus that the climate record for the California Region shows
a significant warming trend over the last century. Climate modeling efforts show this trend
continuing with a higher rate of increase throughout the 21st Century despite variability in model
scales and emissions scenarios. The USACE Civil Works Technical Report for this region (Water
Resources Region 18) identified no consistent annual precipitation trend for the California region
as a whole, as changes in annual precipitation totals are spatially variable (USACE, 2015).
However, multiple authors evaluating precipitation trends on a national and regional scale have
reported no change or decreasing precipitationtrends in the southern California Coastal region.
While there is wide variability in both historical and projected future precipitation trends in southemn
California, literature agrees that the area is trending towards more frequent extreme storm events
(USACE, 2015).

The USACE Climate Hydrology Assessment Tool was used to analyze the observed streamflow
trend ata single USGS streamgage along Malibu Creek. The tool also includes forecastingfeatures
which incorporate multiple climate models to search for significant future runoff patterns. The
analysis tool shows a clear increase in the forecasted range of projected annual maximum monthly
streamflow forecasts as compared to the modeled historical record from 1950 to 2000. This may
be due to model uncertainty, increase in extreme hydrologic events, or both. The southermn California
Coastal regional analysis also assumes a forecasted increase in annual maximum monthly peak
flows suggesting future hydrology with higher peaks events and uncertainty with regard to total
annual runoff. To determine potential impacts of climate change trends on project business lines,
USACE developed the Watershed Vulnerability Assessment Tool as part of the ECB analysis
guidance.

The Watershed Vulnerability Assessment Tool was used to examine the vulnerability of the project
area to its ecosystem restoration objective as well as future flood risk which is considered in the
hydraulic modeling of the alternatives. The tool looks at both wet and dry future climate scenarios
in 2050 and 2085 to conservatively identify all the ways in which a project may be impacted by
climate change in the near term and long term. Based on the qualitative assessment the tool
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provides, ecosystem restoration projects within the southern California Coastal subregion are
vulnerable to climate change.

The tool also shows that the study area is vulnerable to increased future flood risk, as summarized
in the prior section, and as addressed in Section 4.4.1 of the IFR (Alternative 1 — No Action). Since
the broader coastal region is susceptible to increased future flood risk and sea level rise, the
hydraulicand sedimenttransport modeling incorporated a very conservative downstreamboundary
condition that would capture multiple facets of climate change. The “high” sea level rise water
surface elevation was selected as a conservative downstreamboundary condition for these models
to capture sea level rise and the variability and vulnerability associated with climate change on the
ecosystem restoration objectives and necessary consideration to flood risk. Additional climate
change references are included in various locations throughout the IFR, including Sections 1.10.8,
3.3.4,3.12.5,4.41,44.2,4.4.3,4.4.4,and 5.12.1, and Section 2.2.2 of Appendix O and Section
8 of Appendix B.
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2.0 RESOURCE SIGNIFICANCE, PROBLEMS AND OPPORTUNITIES, NEED FOR
AND OBJECTIVES OF THE PROJECT, AND CONSTRAINTS

2.1 Plan Formulation

USACE planning process is based on principles, standards and procedures that guide water
resources development at the national level and are articulated in the Principles and Guidelines
(P&G, 1983) established in The Economic and Environmental Principles for Water and Related
Land Resources Implementation Studies. It involves a six-step iterative approach to plan
formulation and evaluation, as defined in USACE planning guidance ER 1105-2-100:

e Specification of the water and related land resource problems and opportunities
(relevant to the planning setting) associated with Federal objectives and specific state
and local concerns.

¢ Inventory, forecast, and analysis of water and related land resource conditions within
the planning area relevant to the identified problems and opportunities.

e Formulation of alternative plans.
e Evaluation of the effects of alternative plans.
e Comparison of alternative plans.

e Selection of a recommended plan based upon the comparison of alternative plans.
(Department of the Army 2000; P&G Section Il 1.3.2(a)).

lterative steps were often reviewed and revised during this study as more information became
available, risk-based decisions were made, and increased level of detail was provided on the
focused array of alternatives, resulting in the identification of the NER plan and LPP.

2.2 Identification of Problems and Opportunities

2.2.1 Public Concerns

Throughoutthe reconnaissance and feasibility phases of this study, public and agency concerns
have been identified through a series of meetings, emails, phone calls and written correspondence.
The development of the study problems and opportunities are a direct result of the public and
agency concerns. Alist of agencies involved is included in Appendix A. The PDT, comprised of
USACE and CDPR staff, other agencies and consultants, worked closely with members of the multi-
agency and public TAC to seek input and feedback throughout the planning process. The general
public concerns used to develop the problems and opportunities are summarized below. A list of
public comments and responses to the feasibility study and the initial public workshop and scoping
meeting is contained in Appendix A.

e Habitat Changes and Restoration of the Aquatic Corridor - Physical barriers, including
but not limited to Rindge Dam, fragment available aquatic and terrestrial habitat and are
major impediments to migration, blocking access to spawning and rearing habitat for
steelhead and other aquatic and terrestrial species.

e Altered Surface Water Flow - Historical changes in flow conditions and the effect these
changes may have on stream hydraulics and aquatic restoration potentials.

Malibu Creek Ecosystem Restoration Study 33 Final Report



Integrated Feasibility Report

o Environmental Protection— The existing native and sensitive habitats may require better
protection. There was particular concern about possible adverse impacts to Malibu
Lagoon prior to the restoration project.

e Water Quality - Specific parameters of concern include, among others, temperature,
dissolved oxygen levels, potentially high nutrient loading, and water velocity. Improved
water quality in the creek could potentially reduce stresses on steelhead and other
aquatic species. Water quality in the lagoon and surf zone was also of concern.

¢ Flooding—Some developmentdownstreamof Rindge Damreservoiris currently subject
to sporadicflooding events. Concernwas expressed over a potentialincrease in flooding
if the dam was removed even though the existing reservoir area behind Rindge Dam is
completely filled with sediment and the dam currently provides no attenuation of flows.

o Dam Safety - The current and future stability of the dam was questioned, particularly by
residents in the Serra Retreat community, the city of Malibu and by parties involved in
the restoration of Malibu Lagoon.

e Water Supply - The original intent of the Rindge Dam reservoir was to provide water
supply for agricultural purposes. The damwas decommissioned for this purposein 1967.
There were concerns about restoration of the water supply function proposed by certain
interests with the understanding that there is not currently any water storage available
behind Rindge Dam.

¢ BankErosion-Concernswere raised over the potential to increase bank failures through
partial or full removal of Rindge Dam, potentially increasing sediment loading in Malibu
Creek and Malibu Lagoon or undermining existing infrastructure.

e SedimentSupply - Rindge Damhas performed as a sedimenttrap and may have caused
excessive erosion in certain downstream reaches. However, sediment deposition in the
pre-restored Malibu Lagoon was having a detrimental effect although the respective
sediment contribution from fluvial and tidal sources, as well as lagoon hydrodynamics,
remained unclear.

¢ Beach Nourishment - Potential beneficial uses of the accumulated beach compatible
sediment behind the dam may include nourishing the downstream beaches to protect
development from coastal storm damage.

e Historical Value of Rindge Dam — Several members and friends of the Rindge family
expressed concerns aboutthe potential loss of Rindge Dam and the significance of the
structure in the early 20th century development of the area.

o Extent of Historic Steelhead Runs — Historic photographs from fishermen and verbal
accounts indicate that steelhead were historically present upstream of Rindge Dam and
Tunnel Falls, located just over a mile upstream of the dam. Rindge family members
have argued that steelhead historically were not able to migrate above tunnel falls,
although the falls are only considered a migratory barrier during low flow conditions. A
Heal the Bay Barrier Assessment states that Tunnel Falls are comprised of a series of
pools and small falls (jumps) that allow for upstreamand downstream migratory passage
during moderate to high flows. No other reports have been found that corroborate that
steelhead may have been limited in their ability to migrate further up Malibu Creek,
beyond Tunnel Falls.

e Lack of Diversity of Species in the Surf Zone — A longtime resident, biologist, surfer, and
member of the Surfrider Foundation expressed concerns about the loss of biodiversity
in the surf zone over the last 50 yrs. Where it was once easy to identify 60 to 70 species
during low tide over several hours at the rocky bottom habitat near the mouth of Malibu
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Creek and Lagoon, there is now only about a quarter of those species present. The
assumption is too much freshwater and poor water quality could be killing marine
creatures that once inhabited the rocky bottom strata.

e Potential Cost of a Project — Costs, particularly for removal of Rindge Dam, could be
significant and should be minimized wherever possible without sacrificing the study
restoration goals and objectives.

e Public Participation During the Study Process — Many stakeholders expressed interest
in remaining actively involved in the planning process including being kept aware of the
study progress.

2.2.2 Problems

Problem statements were developed for this integrated report in response to some of the public
and agency concerns and were used to develop the study objectives and constraints. Several
public concerns, including water supply and lack of diversity of species in the surf zone were
considered in the baseline inventory and forecast, but were deemed beyond the scope of this study.
The following problem and opportunity statements were developed in response to the public,
Sponsor, resource agencies, and TAC concerns, and were used to develop the study objectives
and constraints:

e Loss of connectivity to good-to-excellent quality aquatic spawning and rearing habitat for
migratory species, and disturbances to adjacent riparian habitat due to the construction of
Rindge Dam and other upstream road crossings and small dams, isolating reaches of
Malibu Creek and tributaries in the watershed.

Fragmentation of ecosystems in southern California, the Santa Monica Mountains and in particular,
the Malibu Creek watershed have adverse implications for the viability of remainingisolated aquatic,
riparian, and other terrestrial species. Restoring aquatic habitat access at Rindge Dam, the largest
barrier in the watershed would more than double the available habitat, restoring access to high
quality habitat. Many more miles of good to excellent quality aquatic habitat along the major
tributaries to Malibu Creek above Rindge Dam could also be accessible to migratory species by
addressing other road culverts, small dams and crossings throughout the watershed.

e Disruption to historic migratory paths for mammals due to the construction of Rindge Dam
and other upstream road crossings and small dams, isolating reaches of Malibu Creek and
tributaries in the watershed.

Malibu Creek and surrounding riparian habitat formerly offered safe passage for small and large
mammals from the ocean to inland plains and valleys in the Santa Monica Mountain range and
beyond. These historic routes were blocked 3 mi upstream fromthe ocean after the construction
of Rindge Dam. Other roads and dams constructed in the upper portion of the watershed further
fragmented migratory paths for mammals and isolated riparian habitat, forcing mammals to use
roads as bypasses. Construction of the Malibu Canyon/Las Virgenes Road provided a route for
mammals to migrate around Rindge Dam, otherwise surrounded by steep canyon slopes, although
road Kills are relatively common as a consequence of that use. Road strikes include deer and the
occasional mountain lion.

e Reduction of natural sediment delivery during storms to reaches of Malibu Creek and
tributaries, the Malibu Lagoon, Pacific Ocean shoreline, and nearshore environments for
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over 90 years due to the construction of several water supply and recreational dams in the
watershed.

Rindge Dam reached capacity for trapping and impounding sediment that is transported
downstream during storm events many decades ago. The past loss of sediment transport to
downstream reaches of Malibu Creek and the Malibu shoreline caused more scour within these
areas, blocked nutrient reach fine sediment, and reduced beach widths. It is estimated that it will
take approximately 20-100 years before pre-dam natural transport is restored to the lower reaches
of the Malibu Creek watershed below Rindge Dam, and the lagoon and shoreline. Over time, the
creek bed elevation is expected to rise below Rindge Dam with coarse-grained sediment
transported over the dam during the storms, nourishing the creek, lagoon and beach/nearshore
areas.

Century Dam, located about four miles upstream from Rindge Dam on Malibu Creek has also
trapped asmaller, but relatively significantamount of sediment. Malibou Dam, located an additional
1.9 mi upstream from Century Dam has also trapped some sediment, but is maintained as a
recreation lake and residential community. For various reasons discussed in Section 4.1.8 and
summarized in Table 4.2-1, these dams are considered outside of the scope of this study.

e Changes to the natural creek slope in the vicinity of Rindge Dam as a result of dam
construction and associated sediment deposition have lowered base flowvelocities, altering
vegetation types and raising water temperatures, adversely affecting the aquatic habitat
quality by adding stressors to native species.

Sediment deposition behind Rindge Dam has changed the natural slope of the creek, both
upstream and downstream of the dam, slowing the flow velocity due to the flatter slope. The
sediment deposition has also increased the width of the canyon bottom, resulting in decreased
water depths. This increases water temperatures, increases algal growth and lowers dissolved
oxygen levels. The reach immediately downstream of the dam has degraded to a more armored
layer, possibly decreasing the amount of large vegetation that could grow in the reach, thereby
increasing water temperatures.

e The Rindge Dam spillway and surrounding creek slopes have become an attraction for
people who use the bottom of the spillway and nearby high ground as a springboard for
jumping into the large pool at the base of the dam.

There are concerns regarding both the safety of these people and the disturbance to the spillway
pool’s critical habitat that support steelhead and other species. Measures have beenimplemented
by CDPR to patroland limit access to the site, however the area is still accessed enough to consider
this an ongoing problem.

2.2.3 Opportunities

Opportunities for this study include the potential to:

e Provide for a more natural sediment transport regime in the vicinity of Rindge Dam and
along reaches downstream of Malibu Creek to the shoreline.

e Reconnect the aquatic corridor to provide access to additional spawning and rearing
habitat to a variety of aquatic species, including the Pacific lamprey, arroyo chub,
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southwestern pond turtle, and the federally endangered southem California steelhead,
among others.

e Restoreriparian habitat connectivity along Malibu Creek and tributaries, fromthe Pacific
Oceanto the upperwatershed, to include restoration of migratory corridors for terrestrial
animals, including mammals and herptofauna.

e Address non-native species of concern within Malibu Creek that crowd out native
species by outcompeting for light, water and nutrients, particularly within the Rindge
Damimpounded sedimentarea and near upstreambarriers. Non-native speciesinclude
the giant reed (Arundo donax), fountain grass (Pennisetum setaceum), spurge
(Euphorbia spp), and pepperweed (Lepidium latifolium).

e Allow for transport of Rindge Dam impounded sediment to nourish downstream
shoreline and nearshore habitats that would have naturally benefited from this material
without the dam in-place.

e Decrease potential for human disturbances to aquatic species in alliance with the
formulation of other ecosystem restoration measures.

SMMNRA General Management Plan/EIS and Malibu Creek General Plan

The following information provided opportunities to consider ecosystem restoration and resource
protection goals, and associated research and development activities, developed by the NPS,
CDPR and other interests in this region. In 1978, NPS was granted authority to promote joint
administration of the parklands within SMMNRA with the CDPR and SMMC. All three agencies
collaborated to develop management for SMMNRA, which, combined with the SMMNRA General
Management Plan (GMP)/EIS, provides a framework for managing development, recreation, and
natural and cultural resources in the SMMNRA for the next 15 to 20 years.

The Malibu Creek State Park General Plan (amended 2004) identifies multiple goals to protect and
enhance riparian and aquatic habitats, wildlife corridors, sensitive species such as steelhead trout,
and cultural resources. The General Plan calls out several goals and guidelines that support the
purpose and need of this project. Key items are listed below.

e Goal Natural Resources-4 (NR-4): Protect, restore, and perpetuate native wildlife
populations significant to the Park and the wider region.

¢ Goal NR-5: Protecting biocorridors and enhancing the movement of wildlife through the
Park is essential to the survival of local species. The Park will work to maintain and enhance
the dispersal and movement of native animals within and beyond Park boundaries.

o Guideline NR-5.3: The riparian corridors in the Park encompass unique
assemblages of vegetation and wildlife. Protectand enhance these important habitat
movement corridors throughout the Park.

o Guideline NR-5.4: Undertake efforts to enhance steelhead habitat and improve
habitat connectivity through the Park.

e Goal Cultural Resources (CR-1): Identify, protect, and interpret the archaeological
resources within the Park.

o Guideline CR-1.9: Evaluate the potential effects of work by outside agencies upon
the cultural and natural resources of the Park.

e Goal RD-1: Consider natural, aesthetic, and historic aspects of the dam and its
surroundings in future management of Malibu Creek.

Malibu Creek Ecosystem Restoration Study 37 Final Report



Integrated Feasibility Report

o Guideline RD-1.1: Coordinate with USACE to evaluate the feasibility of removing
Rindge Dam.

o Guideline RD-1.2: Conduct comprehensive research and recordation of the historic
structure prior to any modification or removal.

o Guideline RD-1.3: Evaluate opportunities to include the history of the Ridge Dam in
exhibits focusing on early agriculture in the region.

2.3 National Objectives

Several Federal agencies, including the USACE, follow the P&G with the intent to ensure proper
and consistent planning by Federal agencies in the formulation and evaluation of water and related
land resources implementation studies. The national or Federal objective of water and related land
resources planning is to contribute to national economic development (NED) consistent with
protecting the nation’s environment, pursuant to national environmental statutes, applicable
executive orders, and other Federal planning requirements (P&G, 1983). Contributionsto NED are
increases in the net value of the national output of goods and services, expressed in monetary
units. Contributions to NED are the direct net benefits that accrue in the planning area and the rest
of the nation. Therefore, contributing to NED is always a goal for USACE studies.

The USACE has another national objective for ecosystem restoration in response to legislation and
administration policy. This objective is to contribute to the nation’s ecosystems through ecosystem
restoration, with contributions measured by changes in the amounts and values of habitat.

2.4 Need for and Objectives of the Project

As articulated in the problem statements above, Malibu Creek is an important regional ecological
corridor that links Santa Monica Bay, the Malibu Lagoon (one of only two remaining estuaries in
Los Angeles County) andriparian systems from the immediate coastal plain with interior plains and
valleys. Alarge portion of the study area is located within the Malibu Creek State Park, and Malibu
Lagoon State Beach park units managed by the CDPR. This area is also part of the SMMNRA,
administered by the NPS. The watershed represents a unique opportunity for systemic and
sustainable ecosystem restoration in highly urbanized southern California.

The watershed supports a diversity of plant and wildlife species representative of unique biological
resources encountered in the transverse ranges of southern California. The unusual
geomorphology of Malibu Creek results in a wide variety of habitat types supporting hundreds of
native plants and animals. Species have adapted to a climate with cool wet winters and hot dry
summers.

The lower 3 mi of Malibu Creek is critical habitat for the Federally endangered southern California
steelhead trout, currently blocked from accessing former spawning and rearing habitat due to
Rindge Dam and other smaller barriers on upstream tributaries. The construction of the dam arch
and concrete spillway was completed in 1926. The former reservoir behind the dam essentially
filled with sediment by the mid-1940s, trapping sediment that would have nourished downstream
reaches of the creek and the Malibu shoreline. Rindge Damaltered the natural geomorphic, riparian
and aesthetic character of Malibu Creek. Pools, riffles, and runs that historically supported
steelhead and other fish still exist above the dam. Upstream tributaries have smaller barriers such
as culverts and bridges thatinterrupt connectivity for aquatic species. The barriers have interrupted
the sediment transport regime in the watershed, interfered with habitat connectivity for aquatic
species including the steelhead, and degraded habitat for aquatic species.
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There is a need to reconnect the currently segmented aquatic and riparian corridor and to restore
natural hydrology and geomorphology of Malibu Creek and tributaries. Restoring aquatic habitat
connectivity represents a unique opportunity for systematic and sustainable ecosystem restoration
in highly urbanized southern California.

The project purpose is stated in the form of planning objectives. The planning objectives developed
for this study state the intended purpose of the planning process, identify what the USACE and
CDPR partnership wants to achieve with the alternatives and accomplish with a plan, while avoiding
violating the constraints stated below. The planning objectives are to:

1. Establish a more natural sediment transport regime from the watershed to the southem
California shoreline in the vicinity of Malibu Creek within the next several decades.

2. Reestablish habitat connectivity along Malibu Creek and tributaries in the next several
decades to restore migratory access to former upstream spawning areas for indigenous
aquatic species and allow for safe passage for terrestrial species from the Pacific Ocean to
the watershed and broader SMMNRA.

3. Restore aquatic habitat of sufficient quality along Malibu Creek and tributaries to sustain or
enhance indigenous populations of aquatic species within the next several decades.

2.5 Planning Constraints

The PDT considered public concerns and problem statements, and study opportunities and
objectives to limit choices on what is studied and identify what is beyond the extent of this planning
study. The constraints unique to this study limit the choices that are made during development of
alternative measures and plans and include the following:

¢ Maintain the downstream existing and future without-project (No Action) condition level
of flood risk along lower reaches of Malibu Creek within the SCPOA residential
community and the city of Malibu, avoiding potential for adverse flood-induced impacts
associated with the ecosystem restoration measures considered for Rindge Dam and
the impounded sediiment.

e Avoid or minimize adverse impacts to existing aquatic, riparian, lagoon and coastal
habitats and species downstream of barriers considered in this study.

e Minimize detrimental impacts to existing water quality parameters in the lower portion of
Malibu Creek.

e Avoid modification to ongoing seasonal freshwater discharges from Tapia Water
Reclamation Facility into Malibu Creek above Rindge Dam.

2.6 Planning Considerations

Planning considerations that have guided the feasibility study process include the following:

e Rindge Dam will continue to obstruct migratory species from reaching the upstream
portion of the watershed, thereby limiting terrestrial wildlife movement and the amount
of spawning and rearing habitat available to steelhead and other aquatic species.

Malibu Creek Ecosystem Restoration Study 39 Final Report



Integrated Feasibility Report

e Due to dams and other diversions, the littoral cell that nourishes beaches in the Santa
Monica Bay will continue to experience a net deficit in sediment and beach erosion will
continue to occur.

e Migratory barriers must be prioritized with downstream barriers first. To obtain full
benefit, modification or removal of upstream barriers can only occur after the preceding
barrier is deemed passable.

e Lessons-learned from other past and future aquatic habitat barrier removal projects
within the watershed will assist in the formulation and evaluation of measures and plans
for upstream barriers, including design and construction methods, monitoring and
adaptive management, and cost estimates.

o Opportunities to educate the public on the historical importance of Rindge Dam will be
included in the array of alternatives by considering the incorporation of signs or plaques
along Malibu Canyon Road stopping points.

2.7 Inventoryand Forecast— Resource Significance

Information gathered by the PDT during the study, including aninventory of existing conditions and
forecast of future without project conditions, is included in Section 1 study area and existing and
future without project conditions discussions. This information was prepared in consideration of
relevant public concerns and problems and opportunities, reflecting what data is important for
meeting the study objectives and avoiding the constraints. The inventory and forecast (baseline
conditions) is used as a basis for the formulation of management measures and alternative plans,
evaluation of the effects of alternative plans, and for comparison to the No Action (baseline) to
action alternatives. Details of the PDT inventory and forecast of resources are includedin the IFR
appendices. A summary of the formulation, evaluation and comparison of alternatives is included
in Section 4 of the IFR.

Resources of significance to the Malibu Creek watershed, theirimportance to the existing condition

and forecasts, and needs to consider in the formulation of management measures and alternative
plans are briefly described in Table 2.7-1:

Table 2.7-1 Resource Significance

TECHNICAL RECOGNITION

Global — Study area is within the rare Mediterranean ecosystem that covers only 2%
of the Earth’s land surface but accounts for 20% of all known plant species (Kaufman
2003).

Western Hemisphere — The western riparian ecosystem is one of the rarest habitat
types in North America (Krueper 1995).

United States — Western cottonwood-willow forest is one of the rarest and most
endangered forest types in the U.S. (Noss & Peters 1995).

Habitat Scarcity

Southwest — Due to arid Mediterranean climate, riparian areas are critical ecosystem
as they occupy a very small area but support the majority of the region’s biodiversity
(Levick 2008).

California has the highest total number of plant and animal species of all U.S. states
(Stein et al. 2000). California ranks number one in the United States for endemic
Biodiversity plants, amphibians, reptiles, mammals, and freshwater fish species. Approximately
61% of the plants and 50% of birds and mammals in California occur nowhere else in
the world (Bittman et al. 2003).
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The California Floristic Province has been declared a global biodiversity hotspot and
is one of the world’s 25 most biologically rich and threatened terrestrial ecoregions.
Hotspots must contain at least 1,500 species of endemic vascular plants, and lost at
least 70 percent of its original habitat (Myers et al. 1999).

One of the world’s 25 most biologically rich and threatened terrestrial ecoregions
(Myers et al. 1999).

Approximately 80 percent of all wildlife use the riparian ecosystem at some life stage,
with over 50 percent of bird species nesting primarily in riparian habitats (Krueper
1993). The abundance and diversity of riparian vegetation, as compared to uplands
areas, is key in providing food, shelter, water, breeding habitat, and movement
corridors.

Chaparral, grass and forbs, and coastal sage scrub are the major plant communities
that dominate the study area, occurring predominately on the hillsides while mixed
riparian and alluvial scrub habitat occurs along the riparian zone of Malibu Creek. The
vegetation in the study area provides a variety of habitat types, including sensitive
riparian and emergent wetland habitats. A total of 695 species of vascular plants from
108 families have been documented to date from the Santa Monica Mountains.

The Santa Monica Mountains supports a remarkably abundant wildlife community.
The Santa Monica Mountains are reported to support over 450 vertebrate species,
including 50 mammals, 384 species of birds, and 36 reptiles and amphibians.

Special Status
Species and
Habitats

Lower Malibu Creek is designated critical habitat for the southern California steelhead
DPS (Distinct Population Segment).

The Malibu Creek lagoon supports several special status species, including tidewater
goby, western snowy plover, and California least tern.

The Malibu Creek riparian corridor provides habitat for numerous special status
species, including California red-legged frog, least Bell's vireo, and western pond
turtle.

The nearshore marine environment in the vicinity of Malibu contains surfgrass, kelp
beds, and rocky reef, habitats considered Habitat Areas of Particular Concern and
essential fish habitat under the Magnuson-Stevens Fishery Conservation and
Management Act.

Status &
Trends

The study area is in one of the top 25 global hotspots experiencing rapid biodiversity
loss (Stein et al. 2000).

Only 45,000 mi® of the California Floristic Province (or 25%) remains out of 183,000
mi? of the historic extent of vegetation (CEPF website).

A total of 31% of plant and animal species at risk within the United States are found
within California. This figure includes 32% of plant species, 41% of mammals, and
29% of reptiles at risk (Bittman et al. 2003). Less than 10% of wetlands’ surface area
remains in California, a 90% loss compared to wetland loss of 50% in the rest of the
country (Dahl 1990).

Over 90 percent of southern California’s coastal region riparian habitat including
Valley Foothill riparian habitats (Faber et al. 1989), and over 95 percent of California’s
wetlands and freshwater marsh, have been lost (Dahl 1990).

The construction of the dam arch and concrete spillway was completed in 1926.
Rindge Dam altered the natural geomorphic, riparian and aesthetic character of
Malibu Creek. There is a need to reconnect the currently segmented aquatic and
riparian corridor and to restore natural hydrology and geomorphology of Malibu Creek
and tributaries.

Prior to dam construction, Malibu Creek served as aquatic corridor providing access
to spawning and rearing habitat to a variety of aquatic species, including the Pacific
lamprey, arroyo chub, western pond turtle, and the federally endangered southern
California steelhead, among others.
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Connectivity

River channels in arid regions provide wildlife movement corridors essential to species
sunvival due to the continuous chains of vegetation that wildlife can use for cover and
food (Levick et al.2008).

Rindge Dam and other upstream road crossings and small dams disrupt aquatic
connectivity barring migratory fish and amphibian species and limiting their
distribution.

Rindge Dam interrupts historic migratory paths for terrestrial species, including
mammals forcing them to use roads as bypasses, resulting in increased fatalities due
to road strikes.

Hydrologic &
Geomorphic
Character

The Malibu Creek watershed is very dynamic. The flow in Malibu Creek and its
tributaries can vary rapidly. Portions of the upper watershed are highly urbanized.
Runoff from urban watersheds is characterized by high flood peaks of short duration
that result from high-intensity rainfall on watersheds that have a high percentage of
impenvious cover. Malibu Creek has not been channelized, but short reaches along
some of the tributaries have been improved. Runoff originating in the upper watershed
flows at high velocities.

Despite artificial water supplied by the Tapia Wastewater Treatment plant, portions of
Malibu Creek below Rindge Dam go dry during summer months leaving a series of
isolated pools in which aquatic species can sunvive.

INSTITUTIONAL RECOGNITION

National Marine

The removal of Rindge Dam has been identified as a high priority action critical to
steelhead recovery in NMFS's Southern California Steelhead Recovery Plan. The
NMFS strongly supports the removal of Rindge Dam and modifications of upstream

Fésehralgeezs man-made fish passage impediments. NMFS recognized the importance of off-shore
surfgrass, a component of Essential Fish Habitat under the Magnuson-Stevens
Fishery Conservation and Management Act.
The USEPA supports the projects goals of restoring Malibu Creek as an aquatic and
USEPA wildlife corridor, including the beneficial reuse of sand on area beaches.
U.S. Fish and The USFWS supports implementation of_the project that includes restoration of an
Wildlife Senvice important, hl_storlcal W|.Idl|fe corridor ar?d mc_Iudes _plan_forth_e removgl of non-native
plant and animal species and restoration with California native species.
Regional The CDFW, CCC, and CDPR all support the project and its goals.
Conservation
Agencies
: The Santa Ynez Band of Chumash Indians, the Wishtoyo Chumash Foundation, and
T”ba_l_ the Tongya Ancestral Territorial Tribal Nation all consider the Malibu Creek watershed
Recognition | {5 pe of significant cultural value.
PUBLIC RECOGNITION
Surfrider supports the removal of Rindge Dam and the restoration of the sediment and
Surfrider hydrologic regime of the Malibu Creek system restoring hydraulic connectivity from the
Foundation Santa Monica Mountains to the sea restoring sand flows to help maintain down coast
beaches.
HTB supports the removal of Rindge Dam and the restoration of the sediment and
Heal the Bay hydrologic _regime ofthe Malibu Creek system restoring hydraulic cqnngctivity from the
Santa Monica Mountains to the sea restoring sand flows to help maintain down coast
beaches.
Scholarly & Malibu _Creek, its degradat.ion and potential restpration,_have be_e.n the subject of _
Media Attention | 'Ncreasing scholarly attention, news and magazine stories, inspiring local and national

artists, filmmakers, authors and poets.
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e Future without project condition land use changes are not expected to alter creek flows within
the Malibu Creek watershed.

With little anticipated land use changes due to increases in the density or distribution of future
development, and with much of the watershed under management and protection of the CDPR and
NPS, the hydrologic, hydraulic and sediment transport modeling results for this study are only
impacted by climate change assumptions. Coarse sediment eroding from the watershed will be
transported during storms to lower reaches of Malibu Creek resulting in creek bed elevations
generally aggrading (rising) over time. Rindge Dam will not trap additional sediment, aside from
small volumes between storms that will be mobilized during the next moderate-to-large storm.

e Malibu Creek is an important regional corridor for a variety of species.

Malibu Creek links Santa Monica Bay, the Malibu Lagoon (one of only two remaining estuaries in
Los Angeles County) and riparian systems from the immediate coastal plain with interior plains and
valleys of both CDPR and the SMMNRA. As such, the watershed represents a unique opportunity
for systemic and sustainable ecosystem restoration in highly urbanized southern California.
Connectivity is currently severely limited by the presence of Rindge Dam and other upstream
barriers.

e The Malibu Creek watershed supports a diversity of plant and wildlife species representative
of unique biological resources encountered in the transverse ranges of southern California.

The unusual geomorphology of Malibu Creek results in a wide variety of habitat types supporting
hundreds of native plants and animals. Species listed in Section 1 and elsewhere in the IFR and
appendices have adapted to a climate with cool wet winters and hot dry summers.

e Malibu Creek is one of the few remaining watersheds in southern California that continues to
support steelhead.

For the purposes of this IFR, steelhead trout were selected as the “keystone” species and the
potential impacts and benéfits of the various project altematives were assessed in light of how they
would potentially affect this species. Steelhead were chosen because of their anadromous life
history which requires that the fish have access to high quality habitat in both the ocean and the
creek at various stages. By increasing access to habitat that is able to support this species, many
of the other species of concern benefit as well.

Steelhead in Malibu Creek were once considered to be the southernmost population when the
species was federally listed in 1997 (NMFS 2007). In 2002, after documenting additional
populations south of Malibu Creek, NMFS extended the Southern California DPS southward to the
Tijuana River (67 Fed. Reg. 21586). Malibu Creek has been identified as a Core 1 population,
indicating its high priority for recovery based on factors such as intrinsic potential for recovery,
regional significance both spatially and genetically, and the capacity of the watershed to respond
to recovery actions (NMFS 2012). The removal of Rindge Damhas been identified as a high priority
action critical to steelhead recovery (NMFS 2012).

e Restoring aquatic habitat connectivity represents a unique opportunity for systematic and
sustainable ecosystem restoration in highly urbanized southern California.
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Dam removal results in restoration of aquatic and terrestrial wildlife across the currentdam and
sediment impound areas and allows for the removal of non-native species. The former Rindge
Dam reservoir filled with sediment by the 1950s, and effectively prevents the free movement of
steelhead and other aquatic species from travelling up and down the stream. The dam has
interrupted the natural sedimenttransport of Malibu Creek, and has altered the natural geomorphic,
riparian and aesthetic character of Malibu Creek. Reaches of Malibu Creek downstream of Rindge
Dam to the ocean have been starved of sediment and sands for decades.

The PDT used past studies, limited and ongoing field surveys and analyses, including models and
a habitat evaluation to assess existing and future without project conditions at Rindge Dam.
Development of these tools were integral to the formulation and evaluation of management
measures and alternative plans. Restoring habitat connectivity at Rindge Dam offers opportunities
to beneficially utilize some of the impounded sediment for shoreline or nearshore nourishment,
compensating for some of the loss of sedimentrecharge to these areas and lower reaches of Malibu
Creek after decades of sediment trapping behind Rindge Dam.

Malibu Creek Ecosystem Restoration Study 44 Final Report



Integrated Feasibility Report

3.0 AFFECTED ENVIRONMENT/EXISTING ENVIRONMENTAL SETTING
3.1 Introduction

A significantamount of document and field research was required to inventory and forecast baseline
conditions regarding the affected environment and the existing environmental setting for this study.
The PDT researched prior documents, conducted field surveys, prepared models and evaluations,
and interim and final work products, making risk-informed decisions throughout the planning
process. The PDT, TAC and numerous other agency representatives met to discuss and coordinate
findings to supportthe preparation of this feasibility report. Many prior studies have beenconducted
in specific areas of this watershed for multiple purposes, including lagoon restoration and
development of alternative plans to address what to do with Rindge Dam. These prior studies were
used where applicable, and are listed in the reference section. New studies for this feasibility effort
include geotechnical field investigations of impounded sediments behind Rindge Dam, a dam
structural field survey, a cultural resources study of the dam, archaeological inventory and
evaluation, topographic mapping and bathymetric mapping of the lagoon, aerial photography,
detailed vegetative surveys of the lower watershed, species surveys and monitoring, hydrologic,
hydraulic and sediment transport modeling, lagoon (estuarine) modeling, upper watershed habitat
and species field surveys of Malibu Creek and tributaries, surveys of nearshore ocean habitat in
the vicinity of Malibu, and additional studies of upstream barriers.

This information is used to evaluate and compare alternative plans developed for this study. A
summary of baseline conditions is included below.

3.2 Earth Resources

3.21 Regulatory Setting

Federal Laws and Regulations

Section 402 of the Clean Water Act

Section 402 of the Clean Water Act, also known as the National Pollutant Disharge Elimination
System (NPDES), requires that construction projects that disturb one or more acres of soil obtain
a permitfor the discharge of pollutants. Pursuant to Section 402 and the state General Construction
Storm Water Permit, a NPDES permit would be required for any project construction activities that
would resultin the disturbance of one or more acres. Generally, the construction contractor would
be required to prepare a Storm Water Pollution Prevention Plan (SWPPP), which would be filed
along with a Notice of Intent (NOI) and other compliance related documents with the State Water
Resources Control Board (State Water Board). The SWPPP must be prepared by a Qualified
SWPPP Developer (QSD) before construction commences. The SWPPP would contain a visual
monitoring program and a water quality-monitoring program for non-visible pollutants to determine
construction site BMP effectiveness. The SWPPP would list all BMPs to be implemented during
construction activities.
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State Laws and Requlations

California Earthquake Fault Zoning Act

The California Earthquake Fault Zoning Act, aso known as the Alquist-Priolo Act, regulates
development near active faults to mitigate hazards of surface fault-ruptures. Under the Act, the
State Geologist is required to delineate special study zones along known active faults. The Act also
requires that prior to approval of a project within a mapped active fault zone, a geologic study is
required to define and delineate any hazards from surface fault rupture.

3.2.2 Topography

Malibu Creek runs through Malibu Canyon, which contains steep to very steep sloping hills.
Elevations in the Malibu Creek watershed range fromover 3,100 ft at Sandstone Peak in Ventura
County to sea level at Santa Monica Bay. The topography of the creek flattens as it continues
downstream (Figure 3.2-1). Malibu Creek has been sectioned into six different reaches in support
of this study as graphically shown in Figure 1.10-7 in Section 1.10.7 and described in Section 3.7.2.
Colored areas along Malibu Creek in Figure 3.2-2 depictthe approximate location of the 100-year
floodplain. The Malibu Creek and tributary reaches upstream of Reach 6 are similar in character to
Reach 6.

3.2.3 Geology

The Santa Monica Mountains and Simi Hills are part of the Transverse Ranges. They were formed
through a process of deposition, erosion, volcanic activity, and tectonic forces. Approximately 135
million years ago, the ocean covered the area where the Santa Monica Mountains are located. Over
millions of years, sediments settled on the ocean bottom, and eventually through pressure and
chemical processes, were transformed into sedimentary rocks (shale and sandstone) that compose
most of the area (Jorgen 1995). These sedimentary rocks were tectonically uplifted through time
and compose most of the slopes that descend to Malibu Creek. Because of inherent weaknesses
in the sedimentary rocks, the slope of which they are composed are susceptible to landsliding.
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The greatest volume of rock mass in the Malibu Creek watershed is composed of young sandstone,
shale, and volcanic flows that occurred from 10 to 20 million years ago during the Miocene Epoch
(Warshall, et al. 1992). The distinctive black-gray and reddish volcanic rocks in the watershed are
known as the Conejo Volcanics. It was not until four million years ago that northward pushing
tectonic forces caused the Santa Monica Mountains to thrust their way out of the ocean (Warshall
etal.1992), forming the eastto west trending transverseranges. Steep and rugged mountains along
with low valleys intermittently placed characterize the Santa Monica Mountains. The geologic
structures of these mountains are faults and folds attributed to the plate tectonics of the meeting of
the North American Plate and the Pacific Plate (NPS, 2002). Erosion of the volcanic and
sedimentary rocks created sediments that were deposited by flowing water, filling valleys and
streambeds with alluvial soil. This alluvial layer is 30 ft deep in portions of the streambeds and
canyon bottoms and tapers off rapidly to less than 4 ft up canyon slopes (MCWNRP 1995).

3.2.4 Soils

The soils in the Malibu Creek watershed are susceptible to high erosion rates. This is due to a
combination of climate, topography, vegetation, and soil structure. Mediterranean climates tend to
have the highest sediment yields (Levy and Korkosz 1997). Soils in the area are derived from
sandstone, shale, volcanic and igneous rock, and from alluvium composed of a mixture of rock
sources that compose the Santa Monica Mountains. Soil types determine the amount of water
storage and the ability to absorb and filter runoff within the watershed. The Malibu Creek watershed
contains 40 soil-mapping units in the Los Angeles County portion and 38 soil mapping units in the
Ventura County portion of the watershed (MCWNRP 1995).

Much of the Malibu Creek watershed’s soils are considered highly erodible. Increased dry weather
flow, unstable stream banks, fires, construction, and poorly graded hillsides all contribute to the
watershed’s existing sedimentation and erosion problems. In addition, a number of landslides
descend to Malibu Creek, and landslide debris tend to be highly erodible. These problems include
increased turbidity, some bank erosion just upstream of PCH and deposition within the lagoon area.
Brush clearing practices and roadside maintenance activities where dirt and debris are left on the
side of the road and/or up-slope of creeks also increase sedimentloads to receiving waters. During
seasonal high flow conditions (primarily during the rainy season), the impacts of sedimentation and
erosion are especially pronounced.

3.2.5 Dam Site and Impounded Se diments

The Rindge Dam foundation and both abutments are set into bedrock, based on the original design
drawings from the 1920s. Except on the canyon floor, bedrock was exposed at the surface of much
of the damsite prior to construction of the dam. That condition remains today on the canyon walls
above the impoundment. Additional site-specific geologic information can be found in Section 3 of
Appendix D.

The reservoir has fully filled with impounded sediment. That impounded sediment is 94+ ft thick at
the dam face, thinning to less than 5 ft at the upstream end of the reservoir. This impounded
sediment buries bedrock, thin soils, and pre-dam alluvium. In 2002, USACE undertook drilling and
sampling of the impounded sediment behind Rindge Dam to classify sediment grain size, allow
estimating of sediment quantities by sediment type, and to assess whether any environmental
contaminants are presentin the sediment. Eight boring sites were chosen throughoutthe former
reservoir area where large amounts of deposition were expected. All the borings were drilled
entirely through impounded sediment and into bedrock. The USACE Soils Testing Laboratory
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conducted gradation analysis of sediment classification testing. Sediment quality tests were run at
the Navy Regional Environmental Laboratory. The boring sites are shown in the Figure 3.2-4.

Drilling of the impounded sediment revealed a thin (2- to 10-ft-thick) layer of pre-dam alluvium,
including cobbles and boulders, along the Malibu Creek channel alignment, below the impounded
sediment, and directly overlying bedrock. Considering pre-dam geomorphology and the widening
of the canyon immediately upstream of the dam footprint, this 2- to 10-ft-thick layer likely is the
thickest accumulation of pre-dam Malibu Creek channel alluvium within the site boundary. Bedrock
underlying the pre-dam alluvium is a light brown to gray, medium to fine-grained, weakly to
moderately cemented Sespe Formationsandstone, with a minor amount of gravel-sized clasts. This
sandstone was not observed to be fossiliferous.

Currently, the geotechnical assessment estimated that 780,000 cy of sediment is impounded
behind the dam. For the purposes of this study, the 780,000 cy estimate was used for impounded
sediment transport calculations, whether transport occur naturally or by mechanical means.

The impounded sediment was defined by three distinct layers defined by the USACE as shown in
Figure 3.2-3. The uppemmost layer (Unit 1) is composed of fluvial deposition, which contains sand,
gravel, cobbles and larger rocks and is the layer that continues to erode and aggrade during storm
events with overall increases in deposition occurring in the future. The sand-dominant (Unit 2)
sediment, which underlies Unit 1, comprises nearly half the total volume of impounded sediment
and contains about 73% sand, 22% silt, 5% gravel and rock. The Unit 2 sediment would be the
likely source of sediment for beach nourishment. Unit 2 is underlain by a silt-clay dominant layer
(Unit 3). Units 1 and 3 each comprise roughly 25% of the overall sediment volume. Unit 1, if
processed, mightsupply 60,000 cy of additional sand. Pre-reservoiralluvium(Unit4)is notpresent
in large quantities and is presumed best left in place for natural riparian and stream-bottom
substrate. Volume calculations and sediment composition are shown in Table 3.2-1 and Table
3.2-2.

ck ]

Bedrock

Unit 4: Pre-Dam Alluvium

Rindge Dam

Figure 3.2-3 — Distinct layers of the Rindge Dam impoundment
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Table 3.2-1 Impounded Sediment Quantities for Identified Potential Removal

Avg. Depth (ft) [ Unit 1 (cy) | Unit 2 (cy) [ Unit 3 (cy) | Totals
Block 1 94 30,000 60,000 110,000 200,000
Block 2 80 130,000 210,000 | 120,000 460,000
Block 3 44 40,000 60,000 0 100,000
Block 4 20 10,000 0 4,000 10,000
Totals* 210,000 340,000 | 230,000 780,000

* Apparent discrepancies in tota

Table 3.2-2 Estimated Sediment Composition (weighted average)

s are due to rounding. Blocks are discrete sediment estimate
areas as shown in Figure 3.2-4.

Unit 1 Unit 2 Unit 3
% Sand 51%* 73% 22%
% Silt & Clay 4%* 22% 78%
% Other 45%* 5% <1%

*Percentage does not take into account cobbles and larger stone.
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Figure 3.2-4 Extent of Rindge Dam Impounded Sediment
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Unit 1 represents the high-energy storm flow deposition in a fluvial environment. With the reservoir
pool now gone due to infilling, nearly all sand and finer materials wash over the damin storm flows.
Only the coarse material (gravel and larger) is dense enough to be deposited under such energies,
and this deposition is by scour andfill. Units 2 and 3 were deposited into the former reservoir poal,
essentially into a standing lake of water. This has been a reducing environment and the sediments
are mostly fine-grained, black or gray in color, and have a sulfurous smell. Unit 3 was deposited in
deeper water than Unit 2 with some mixing in areas. Unit 4 consists of pre-dam alluvium.

The environmental sampling regime on the sedimentimpounded behind Rindge Damwas designed
with consideration of the possible uses and/or means of storage of the various types of sediment.
The USACE conducted chemical testing of soil samples taken from the study of the impounded
sediment. These samples were tested for 89 analytes, which, if are not present or are below
acceptable levels can be used for certain storage options. Of the post reservoir sediment that was
tested, none of the units contained levels of contaminants that exceed SQG (sediment quality
guidelines).

Both Units 2 and 3 are chemically suitable for upland storage so any possible upland storage
application, such as agriculture, landfill cover, wasting in landfills, sale of materials, and impounding
and stabilizing within the canyon walls, could be considered viable from a regulatory standpoint.
No hazardous contaminants were identified. The overall test results for the ocean placement suite
of analytes were favorable, suggesting that portions of the impounded sediment could be used for
beach nourishment, offshore placement, or other marine placement options. Although test results
indicate that the impounded sediment is acceptable for either upland storage or ocean placement,
USACE suggested additional testing for oil and grease, organic content, and grain size. Appendix
D has detailed information on the sampling protocols and environmental testing results.

3.2.6 Seismic and Other Geologic Hazards

Seismicity

Southern California is a highly active tectonic region where strong ground shaking is caused by
earthquakes on nearby or distant faults. The seismic effects that could be expected are ruptures
along fault lines, structural damage caused by ground shaking, and liquefaction caused by
earthquakes. These effects are the result of the strains produced by the collision of the
North American and Pacific Plates. The Transverse Ranges fault system consists generally of blind
reverse and thrust faults (NPS, 2002).

The project site is located in the general proximity of several active and potentially active faults, but
is not located within an Earthquake Fault Zone. The two closest regional faults to the study area
are: 1) the San Andreas Fault, a major, active, tectonic boundary fault, with significant annual
movement, and the capability to produce significant earthquakes in the future, and, 2) the east-west
trending Malibu Coast Fault, which is about 2 mi south of the dam site (Figure 3.2-5; Dolan et al.
2000).
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Figure 3.2-5 Faults in the vicinity of Malibu Creek with the approximate location of the
project area outlined in red

Alquist-Priolo zones are zones where fault studies are required prior to construction because of the
likely presence of known active faults. In these zones, additional recommendations may be
necessary if an active faultis found to pass through the project site (Alquist-Priolo Earthquake Fault
Zoning Act [PRC Section 2621.5]). The California Division of Mines and Geology has mapped one
such zone in the area. The city of Malibu is listed as an affected city according to this mapping.

Landslides

The entire study area has been classified as a landslide risk zone (California Division of Mines and
Geology, 2001). Quaternary landslides, some very large, are within and adjoining the study area.
One such very large landslide is southeast of Rindge Dam but is not contiguous with it or with the
impounded sediment. Two other landslides are on the canyon slopes above the southern reservoir
canyon walls. Another landslide is beneath the existing canyon-bottom access ramp, a ramp which
would have to be used to remove the impounded sediment. Other landslides may be identified
during the design phase or during the process of impounded sediment removal. These landslides
most likely developed during the last glacial epoch when sea level was as much as 200 ft lower
than it is today and annual rainfall was much higher. During this period, soil and rock strength were
at their minimum, and erosion had over steepened canyon slopes, resulting in slope instability and
landsliding.

Today, the recognized landslide features are generally considered in a state of quasi-equilibrium.
Increased rainfall and localized erosion can and has resulted in the reactivation of the existing
landslides. Two obvious Malibu Creek channel deflections align with landslides, one beneath the
canyon-bottom access ramp and the other a mile downstream of the dam. Both stream deflections
can be seen on the oldest topographic mapping available for the site (1903 US Geological Survey
topographic map of the Calabasas 1:62,500 scale quadrangle map, by USGS). Landslide zones,
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defined by the California Department of Conservation, in the watershed are displayed in Figure
3.2-6.

Debris Flow

Debris flow (or 'mudflow') is the movement of some or all of the impounded material, under gravity,
as a soil and rock mass due to it becoming fluidized in response to intense or sudden
oversaturation. The sudden oversaturation may be exacerbated by removal of vegetation by
clearing and grubbing or when denuded by wildfire.

Liguefaction

Due to the local groundwater and soil conditions, liquefaction is another threat in the project area.
Liquefaction is the process in which granular materials temporarily act as a fluid instead of a solid,
which can cause permanent ground displacements. Liquefaction zones in the watershed are
displayed in Figure 3.2-6. While Figure 3.2-6 does not show the area of Rindge Dam as being in
a liquefaction zone, this map was produced prior to the Tapia Water Treatment Plant came online.
Current site conditions suggest that material behind Rindge Dam may be liquefiable due to the
presence of shallow groundwater and fine grained sands.
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Figure 3.2-6 Landslide and Liquefaction Zones in the Malibu Creek Watershed
3.3 Water Resources and Water Quality
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3.3.1 Regulatory Setting

Federal Laws and Reqgulations

Clean Water Act (CWA)

The CWA governs discharge of dredge or fill materials into the waters of the United States (WoUS)
and it governs pollution control and water quality of waterways throughout the U.S. Its intent, in
part, is to restore and maintain the biological integrity of the nation’s waters (33 USC 1251, et seq).
It provides standards and enforcement, a number of regulatory programs with permits and licenses,
grants, and revolving funds, as well as general provisions and provisions for research and related
programs. Relevant sections are Sections 303(d), 401, 402, and 404.

Section 303(d) of the CWA requires States to identify waters that do not or are not expected to meet
applicable water quality standards. On July 25, 2003, the USEPA approved the RWQCB'’s most
recent list of impaired waterbodies to include: four urban lakes (Lake Sherwood, Westlake Lake,
Lake Lindero and Malibou Lake), three tributaries including Las Virgenes Creek, Lindero Creek,
and Medea Creek, and Malibu Creek, Lagoon and Beach. Malibu Creek impairments include
coliform, fish barriers, nutrient levels, unnatural scum and foam, sedimentation/siltation and
excessive trash. Malibu Lagoon has been listed for impairments such as benthic effects, coliform
levels, enteric viruses, eutrophic conditions, pH (possible sources might be septic systems, storm
drains, and birds), shellfish harvesting advisory, and swimming restrictions (RWQCB 2005).
Surfrider Beach at the mouth of the lagoon is listed for beach closures and
dichlorodiphenyltrichloroethane (DDT; fish consumption advisory), high coliform count, and
polychlorinated biphenyls (PCBs) (fish consumption advisories) (RWQCB 2005). A Total Maximum
Daily Load (TMDL) is a determination of the amount of a pollutant, from point, nonpoint, and natural
background sources, including a margin of safety, which may be discharged to a water-quality-
limited water body. TMDLs must be developed for the pollutants of concern which impact the water
quality of water bodies on the 303(d) list. Coliform, pathogens, nutrients, eutrophic conditions, and
scum and foam received a high priority for development of TMDL limits from the RWQCB.

Section 401(a)(1) of the CWA, 33 USC § 1341(a)(1), provides that “[a]ny applicant for a Federal
license or permit to conduct any activity including, but not limited to, the construction or operation
of facilities, which may resultin any discharge into the navigable waters, shall provide the licensing
or permitting agency a certification from the State in which the discharge originates or will
originate...that any such discharge will comply with the applicable provisions of sections 1311,
1312, 1313, 1316, and 1317 of this title.” The State of California has authority to give such a
certification, which it has delegated to the RWQCB:s.

As described in Section 3.2.1, Section 402 establishes requirements related to the discharge of
pollutants under NPDES, and compliance with this typically requires preparation of a SWPPP and
filing a NOI with the State Water Board in order to enroll under an existing Construction General
Permit. The SWPPP must be prepared by a QSD before construction commences. The SWPPP
would contain a visual monitoring program, and a water quality monitoring program for non-visible
pollutants to determine construction site BMP effectiveness. The SWPPP would list all BMPs to be
implemented during construction activities.
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Section 404 addresses discharges of dredged or fill material to WoUS. WoUS, defined at 33 CFR
Part 328, include coastal andinland waters, lakes, rivers, and streams, including adjacent wetlands
and tributaries. The USEPA’s Section 404(b)(1) Guidelines (40 CFR Part 230) are the substantive
environmental criteria used by the USACE to evaluate projectimpacts to WoUS. The USACE does
not issue itself permits but must comply with the 404(b)(1) guidelines. Unless exempt under section
404(r) of the CWA, the 404(b)(1) guidelines prohibit the USACE from undertaking a project unless
it is the least environmentally-damaging practicable alterantive (LEDPA). The term “practicable” is
defined in 40 CFR 230.10(a)(2) as: “[a]n alternative ... available and capable of being done after
taking into consideration cost, existing technology, and logistics in light of overall project purposes.”
An analysis of impacts on WoUS is included at Appendix H of this IFR.

National Flood Insurance Act

This act established the Federal flood insurance program, prior to which, affordable private flood
insurance was generally not available. Under the National Flood Insurance Program, Federally
subsidized flood insurance is made available to owners of flood-prone property in participating
communities. Administered by the Federal Insurance Administration of the Federal Emergency
Management Agency (FEMA), participating communities are required to adopt certain minimum
floodplain management standards, including restrictions on development in designated floodways,
a requirement that new structures in the 100-year flood zone be elevated to or above the 100-year
flood level (known as base flood elevation), and a requirement that subdivisions are designed to
minimize exposure to flood hazards (NOAA 2006). Any work that may affect the flood elevations
would be coordinated with FEMA.

Executive Order 11988, Floodplain Management

Executive Order 11988 requires federal agencies to avoid, to the extent possible, the short- and
long-term adverse impacts associated with the occupancy and modification of floodplains. If there
is no practicable alternative to undertaking an action in a floodplain, any potential adverse impacts
must be mitigated. The Water Resources Council Floodplain Management Guidelines for
implementation of EO 11988, asreferenced in USACE ER 1165-2-26, require an eight-step process
that agencies should carry out as part of their decision-making on projects that have potential
impacts to or within the floodplain.

Executive Order 11990, Protection of Wetlands

This Executive Order helps avoid the long-term and short-term adverse impacts associated with
destroying or modifying wetlands and avoiding direct or indirect support of new construction in
wetlands when there is a practicable alternative.
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State Laws and Reqgulations

California Water Code

The Califronia Water Code establishes policy for water quality for State and regional water
resources. The Malibu Creek watershed is under the jurisdiction of the Los Angeles RWQCB. The
RWQCB adopted a water quality control basin plan in June 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. The Basin Plan also identifies beneficial uses for specific water bodies located
within the region and establishes water quality standards for the water bodies. Existing beneficial
uses shared by Malibu Creek, Malibu Lagoon, and Surfrider Beach include: water contact
recreation; non-contact water recreation; wildlife habitat; rare, threatened, or endangered species
habitat; migration of aquatic organisms; spawning, reproduction, and or early development habitat;
and wetland habitat. In addition to the above, Malibu Creek has existing beneficial uses of both
warm and cold freshwater habitat and potential beneficial uses that include municipal and domestic
supply and industrial service supply. Malibu Lagoon has the additional existing beneficial uses of
estuarine and marine habitats; and Malibu Beach has the additional existing beneficial uses of
commercial and sport fishing; marine habitats; and shellfish harvesting. (RWQCB 2005)

Porter-Cologne Water Quality Control Act

The Porter-Cologne Water Quality Control Act established the State Water Resources Control
Board, which has the ultimate authority over state water rights and water quality policy. It also
established nine regional boards to oversee water quality on a day-to-day basis at the local or
regionallevel. The regional boards developand update theirrespective basin plans, which are used
to address beneficial uses, water quality standards for both surface water and groundwater, and
measures necessary to control point and nonpoint sources. The regional boards regulate all
pollutant or nuisance discharges that may affect either surface water or groundwater. The Porter-
Cologne Act also applies to nonpoint as well as point source discharges. It establishes an
administrative permitting authority, in the form of waste discharge requirements, waiver of these
requirements, or basin plan prohibitions, to be used to control nonpoint source discharges
(California Regional Water Quality Control Board 2004). Within the study area, stormwater
management plans and authorizations are coordinated with the Los Angeles RWQCB.

3.3.2 Hydrologic, Hydraulic and Sediment Transport Studies

USACE methods, analyses and models were used to develop the hydrologic, hydraulic and
sediment transport analyses for this study to evaluate existing and future conditions, and for
evaluation of alternative plans. Multiple simulation and calibration exercises have been conducted
during the development of the models. In general, model development included use of existing
available rain and stream gage information, storm patterns and intensities, future land use plans,
documentation of past stormevents, and other tools such as detailed topographic mapping, as-buit
drawings of bridges and road crossings. This information has been used to model the timing,
duration and frequency of flood flows at different locations in the watershed for various storm
events. Low flow conditions that are the predominant flow patterns for the bulk of each year are
also included in the hydrologic studies. The hydrologic and hydraulic models are used in
association with field sampling for sediment characterization and other data to prepare a
comprehensive sediment transport model.
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The development of the models also includes an analysis of risk and uncertainty in the data being
used and the generalassumptions beingmade to supportthe modelingeffort. Adetailed discussion
of these topics is included Appendix B.

Runoff

The study area of Malibu Creek is undevelopedthrough the canyonreaches, butthe creekis narrow
and steep. In the mountains, runoff concentrates quickly from the steep slopes; hydrographs show
that the stream flow increases rapidly in response to effective rainfall. High rainfall rates, in
combination with the effects of shallow surface soils, impervious bedrock, fan-shaped stream
systems, steep gradients, and occasional denudation of the area by fire, resultin intense debris-
laden floods. Flows originating in the upper watershed flow through the lower canyon portion of the
study area at high velocities, upstream and downstream of Rindge Dam. The bed slope decreases
andthe overbank areaincreases where Malibu Creek emerges fromthe canyon about a mile below
Rindge Dam resulting in a reduction in flow velocities and a potential increase in sediment
deposition.

The flow in Malibu Creek and its tributaries can vary rapidly. Portions of the upper watershed are
highly urbanized. Runoff from urban watersheds is characterized by high flood peaks of short
duration that result from high-intensity rainfall on watersheds that have a high percentage of
impervious cover. Flood hydrographs from single storm events are typically of less than 12 hours
duration and are almost always less than 48 hours duration. Water supply and recreation dams and
lakes in the watershed do not have any significant impact on larger flood events.

There are some short reaches of Malibu Creek tributaries that have been armored, primarily near
road and bridge crossings. Two bridge crossings are located between Rindge Dam and the Pacific
Ocean. These are the PCHBridge and the Cross Creek Bridge. PCH Bridge crosses Malibu Creek
approximately 1,200 ft upstream from the ocean. The Cross Creek Bridge is about 0.6 mi upstream
from PCH. Extensive development occurs along the lower portions of Malibu Creek. Several
businesses and communities are located in areas where flooding has previously occurred (Section
4.8). Many of these developments are within the existing Federal Emergency Management Act
(FEMA) 100-yrfloodplain. Malibu Lagoon is situated at the confluence of Malibu Creek at the Pacific
Ocean.

Sedimentation and Erosion

Much of Malibu Creek watershed’s soils are considered highly erodible. Increased dry weather
flows; unstable stream banks, fires, construction, and poorly-graded hillsides all contribute to the
watershed’s existing sedimentation and erosion problems. Brush clearing practices and roadside
maintenance activities where dirt and debris are left on the side of the road and/or up-slope of
creeks also increase sediment loads to receiving waters. During seasonal high flow conditions
(primarily during the rainy season), the impacts of sedimentation and erosion are especially
pronounced.
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Imported, Reclaimed, and Treated Water

Importation of water began in the late 1960s. About 18,000 acre-ft (af) of water is imported into the
Malibu Creek watershed each year. The imported water is purchased from the Metropolitan Water
District of Southern California. The water is brought into the watershed via a system of pipes and
reaches the creek after it has been used. The main uses are domestic, landscape irrigation, and
some agricultural irrigation.

The Tapia Water Reclamation Facilty (TWREF) is located adjacent to Malibu Creek approximately
4.5 mi upstream from Malibu Lagoon. The facility is jointly owned by the Las Virgenes Municipal
Water District and Triunfo Sanitation District. This facility treats municipal wastewater primarily from
the cities and unincorporated areas of the upper watershed. The combined service area is
approximately 100,000 ac with 90,000 residents in the Santa Monica Mountains. Tapia has a
processing capacity of 16 million gallons per day (MGD; about 25 cfs), but currently operates at
approximately 9 MGD (about 14 cfs). The facility is currently exploring ways to increase recycling
and to reduce reclaimed water discharge into the watershed.

Scheduled releases of reclaimed water occur only between 15 November and 15 April during the
wet season. The TWRF discharged tertiary treated water year-round to the creek between 1984
and 1997, augmenting the summer flows. Currently, TWRF, under its permitting requirements from
the RWQCB (RWQCB 2005) has been prohibited from discharging into Malibu Creek during the
dry season, from April 15 to November 15 of each calendar year, with exceptions that include:

e Treatment plant upset or other operational emergencies,
e Storm events, and

e The existence of minimal streamflow conditions that require flow augmentation in the
Malibu Creek to sustain endangered species. (RWQCB 2005: 10).

The NMFS, USFWS, and CDFW have expressed concern over the summer discharge prohibition
because of potential adverse modification of habitat suitable for steelhead. Based on NMFS
recommendations, RWQCB permitting requirements for TWRF nowmandate monitoring creek flow
so that a streamflow of 2.5 cfs over Rindge Dam and past Cross Creek Road can be maintained
through augmentation from the treatment facility (RWQCB 2005: 11).

Hydrologic Studies

Malibu Creek is typical of coastal southern California streams in that it exhibits typically steep
gradients and is dominated by a flashy flow regime (Faber et al. 1989), where the river stage rises
and falls abruptly within a hydrologic event. Malibu Creek records were reviewed to determine the
maximum daily flow from 1931-2002, 24,200 cfs, and the minimum flow, O cfs. The highest
instantaneous peak flow is 33,800 cfs for the period of record (water yrs 1935, 1980, 1990, and
1993 not available), evidence of the flashy nature of Malibu Creek and tributaries with most of the
runoff passing through the watershed in two to three days. The average daily flow was 27.1 cfs.
The computed results using 68 yrs of record indicated a mean peak discharge of 1,420 cfs.

A discharge-frequency analysis was performed on the Malibu Creek stream gage using the
Hydrologic Engineering Center’'s Flood Frequency Analysis (HEC-FFA) computer program.
Discharge-frequency relationships were developed for six locations corresponding with the
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previously described reaches along Malibu Creek using the contributing watershed drainage area.
In general, flood events are characterized by their frequency of occurrence based on peak
discharges. When evaluating sediment transport, the total volume of flow over the duration of a
storm and runoff event is generally more important than the peak flow. Therefore, hydrographs
were also generated that accounted for both the peak and the daily flow discharges for specified
return-frequencies. These are referred to as “balanced hydrographs.” The purpose of using a
balanced hydrograph is to evaluate the sediment transport capacity of the channel using a realistic
estimate of volume. The balanced hydrographs were determined for peak flows, and 1-day through
5-day flows for the same return period frequencies identified for the flood frequency analysis.

Low Flow Conditions

Historically, lower reaches of Malibu Creek were virtually devoid of surface flow during the dry
summer months. Some of those conditions may be attributable to water diversions such as
Rindge Dam. Now flows within Malibu Creek are predominantly perennial due to other water
sources resulting from storm runoff, local runoff, imported water, and permitted reclaimed water
discharge.

Table 3.3-1 Return-frequency discharges in cubic feet per second for designated reach
locations on Malibu Creek below Cold Creek

Designated Reach Control Points on Malibu Creek

1I:?eturn- éﬂgﬂig Below Rindge Big Cross Pacific Pacific

requency Cold Bend Creek Coast

Interval SEEE I Creek LElU Pool Bridge | Hwy CIEZEW
Event %

2-yr event 50% 1,780 1,800 | 1,830 1,850 1,860 1,860

5-yr event 20% 7,640 7,750 | 7,840 7,940 7,980 7,980

10-yr event 10% 14,500 | 14,700 | 14,900 | 15,100 | 15,100 15,100

20-yr event 5% 23,200 | 23,500 | 23,800 | 24,100 | 24,200 24,200

50-yr event 2% 37,200 | 37,700 | 38,200 | 38,700 | 38,800 38,900

100-yr event 1% 49,200 | 49,900 | 50,500 | 51,100 |51,400 51,400

200-yr event 0.5% 62,300 | 63,200 | 64,000 | 64,800 |65,000 65,100

500-yr event 0.2% 80,600 | 81,700 | 82,800 | 83,800 | 84,100 84,200
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Figure 3.3-1 Peak Flows for Malibu Creek below Cold Creek

Hydraulic Studies

The USACE HEC-RAS 5.13.20 program was utilized to simulate water surface profiles and flood
inundation areas for the 2-, 5-, 10-, 25-, 50-, 100-, 200-, and 500-yr return period events. For
reaches 1and 2, and the lower portion of reach 3, there are structures prone to flooding. Inundation
maps and water surface profiles are presented in Appendix B. Existing and future without project
condition flood risks are also summarized in Section 1.10.9 of the IFR.

Digitalterrain models and ortho-rectified photographsfor the projectreacheswere developedbased
on a May 12, 2002 aerial survey flight. Microstation CADD, terrain models and supporting GIS-
based hydraulic tools were used to develop cross sections, stream lines, and flowpaths for the
hydraulic models. Cross sections were constructed at approximately 500-ft intervals along the
project reach with additional intermediate cross sections at key locations.

Channel roughness coefficients (Manning’s n-values) were estimated using aerial photographs of
Malibu Creek, previous studies in the Malibu Creek and similar watersheds, along with a widely
accepted USGS publication from Barnes (1987), in addition to engineering judgment based on
published studies of streams in southern California and field reconnaissance.

Sediment Transport Studies
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Sedimenttransport modeling for Malibu Creek was developed using the HEC-6T computer program
(version 5.13.20, Feb 2003). This one-dimensional model was used to quantify potential deposition
or erosion along the creek, basedon the hydrograph for the period of record (1931-2005)for specific
return-frequency intervals and the channel geometry used for the hydraulic modeling. The existing
and future no action (baseline) conditions assume Rindge Dam will remain in place and sediment
transported by storms during and after storm events will pass over the dam spillway or over the
crest of the dam arch during high flow events.

Seven locations were identified for sediment sampling and development of gradation curves.
Sampling sites were located approximately 0.25 to 0.75 mi apart along Malibu Creek. Samples
were collected from 0 to 2 ft in depth and laboratory grain-size analyses were performed on the
samples. In addition, an in-situ particle count was performed for larger sized particles. The
laboratory results and in-situ particle counts were then combined and the bed gradation data were
entered in to HEC-6T input file.

Eight additional reservoir boring samples of the impounded sediment behind Rindge Dam were
used to classify sediment grain size, allow estimating of sediment quantities by sediment type, and
to assess whether any environmental contaminants are present in the sediment. The upper 0-3 ft
of the data was used for the baseline conditions sediment transport model.

The results of the 75 yr period-of-record simulation show that the upstream end of the study reach
(river station 231+98 to 245+00) would experience up to 9.7 ft of degradation. Bedrock outcrops
exist between river station 212+56 and 227+81, therefore, this reach would remain relatively stable.
Up to 12.3 ft of deposition would occur downstream from river station 176+74 to 202+71. The
reservoir immediately upstream of the dam would experience up to 7.3 ft of degradation (river
station 163+26 to 173+89). Similarly, up to 9.8 ft of degradation would occur immediately
downstream of the dam (river station 126+89 to 160+92). Downstream of the canyon, where the
floodplain widens, up to 14.3 ft of deposition would occur (river station 51+17.6 to 124+44). From
Cross Creek Bridge to the PCH Bridge, up to 9.7 ft of deposition would occur (river station 13+20.8
to 49+00.6). In the lagoon, up to 2.7 ft of deposition would occur (river station 5+50.6 to 8+39.8).
Figure 1.10-7 shows the reach extents.

3.3.3 Malibu Lagoon

Malibu Lagoonis one of the two last remaining estuaries in Los Angeles County. Itis a small shallow
water embayment, covering approximately 33 ac. The lagoon is aremnant of a once more extensive
group of estuaries within the southern California region, from Point Conception to the international
border with Mexico. The lagoon has been severely degraded due to urbanization of the Malibu
Creek watershed. Increased sedimentation, instream structures, loss of habitat, loss of tidal prism,
mechanical breaching of the mouth, encroaching development, heavy recreational use, and
eutrophication are some of the difficult conditions encountered in the lagoon.
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Figure 3.3-2 Malibu Lagoon
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Figure 3.3-3 Malibu Lagoon 1938 - Courtesy of Air Photo Archives

Malibu Lagoon Habitat Enhancement Project
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The first phase of the Malibu Lagoon Habitat Enhancement project, a project initiated by the CDPR
and HTB through grants fromthe SCC and State Water Resources Control Board was completed
in April 2008 and Phase Il was completed in March 2013. Phase 1 relocated the asphalt parking lot
further away from the lagoon and closer to PCH. Additionally, the footprint of the parking lot was
substantially reduced while still maintaining the same number of parking spaces and providing
separate areas for bus parking. The parking lot is two acres smaller, surfaced with crushed shale
for permeability, and was designed with three bio-swales that capture, treat and infiltrate a 3.2 in
24-hour storm event. More than 3,000 native plants were planted in the parking lot. Additionally, to
addressed urban runoff that would flow directly into the lagoon the redesigned parking lot is now
equipped with storm drain filters which treat flows in excess of the 3.2 in 24-hour storm event.
Numerous other improvements have also been made such as the educational/interpretive node,
additional picnic and sitting areas, a new shower (donated by Malibu Surfing Association and Santa
Monica Baykeeper), additional bus parking, and a new bicycle rack. The design and parking lot
construction made great efforts to use environmentally friendly building materials (HTB website,
Malibu Times, Feb 13, 2008).

Phase Il includes additional habitat restoration within the lagoon. The former lagoon area was used
as a dumpsite for fill in the 1920s through the 60s by Caltrans, and baseball fields were constructed
there by the late 1960s (later moved to Bluffs Park). In 1983, the CDPR created three narrow tidal
channels roughly situated at 90 degrees to the main tidal influence. A boardwalk system with
bridges that spanned the three channels was also installed. The 1983 channel configuration, high
elevations, and boardwalk system created a situation of poor circulation, muted tidal inundation,
and the inability to scour fine sediments and organic decaying matter. The lagoon was filling at a
rate of 1 in per yr. The 1983 project suffered from extremely low levels of dissolved oxygen, poor
species richness and diversity of fish, invertebrates, bi-valves, and crustaceans.

The Phase Il restoration reconfigured the three channelsinto a single wider main channelwith three
tributary channels or branches. The profile of the reconfigured lagoon was significantly lowered to
mean sea level up to 2 ft above mean sea level where the previous channels were elevated from 3
to 7 ft above sea level. The boardwalk system was removed, the main channel was oriented to face
more directly into the tide and 4 islands were created to enhance bird habitat, bird nesting
opportunities, and to focus prevailing winds to increase wind driven circulation during closed
conditions. The new visitor trail system is located around the perimeter of the lagoon and minimizes
conflicts between visitors and wildlife.

This IFR does not include measures to restore or enhance Malibu Lagoon due to actions occurring
in support of the completed enhancementproject. Instead, the IFR includes evaluation of impacts
to the lagoon to ensure that the recommended plan does not adversely impact the lagoon
restoration or the long-term health of the lagoon (Figure 3.3-4).
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Malibu Lagoon Hydrodynamic and Sediment Studies

In the lagoon area, the tidal boundary assumed for the simulation was the limiting factor in the
analysis. As a result, modeling was performed considering three separate analyses for tidal
boundary conditions (Mean Higher High Water (MHHW), tidal variation weighted average, and tidal
boundary hourly variation) as well as a seasonal weighting factor to reflect the presence or absence
of the sand bar at the estuary mouth. Modeling results forecasting bathymetric changes to the
lagoon over a one-yr period using 2004 data and the hydrograph over the same year compared
well with the bathymetric survey results from 2005.

Profiles developed from 2004 bathymetry indicate bed elevations varied from 1.0-ft (1.5 ft MLLW)
on the west to about 3.9 ft (4.6 ft MLLW) at the central lagoon with a relatively flat bed from the
central lagoon to the ocean. The elevations reflect sedimentdeposition near the end of the lagoon
due to inlet closure and high tide blocking effects. The mean tide level (MTL) and mean high water
level (MHW) are about 2.9 ft and 4.8 ft above MLLW, respectively. Therefore, the ocean tides have
to exceed MTL in order to move into the lagoon. Hence, the seawater resident time in the lagoon
is less than half of a tidal cycle during lagoon inlet open seasons.

The lagoon hydrodynamics, sediment transport and deposition, and ecological and biological
variations are seasonally dependent. The lagoon closure process is induced by relatively active
alongshore and cross-shore sediment transport in the summer when Malibu Creek is relatively dry
and the delivered flow is not strong enough to keep the inlet open. The inlet closure time normally
begins in May and ends in October. The lagoon inlet typically reopens in November when the rainy
season begins and the upstream watershed generates larger storm flows. At the same time, winter
waves traveling from the northwest refract into the offshore area of Malibu, significantly reducing
the wave energy transferred to the nearshore area to support sediment transport. As a result of
strong upstream flow and weak downstream nearshore sediment transport capability, the lagoon
inlet naturally opens to interact with the ocean.
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The western portion of the lagoon was formed by fluvial deposits and is embedded with a few small,
shallow, connecting channels. Fine sediments have accumulated in this area due to its poor
circulation and shallow water depth. The eastern lagoon is also characterized by a very small
shallow-water wetland.

The lagoon hydrodynamics are dominated by flood flows originating from the Malibu Creek
watershed and tidal flow entering from the lagoon inlet. The flowrates of Malibu Creek vary from 3
to 10 cfs in the dry seasons to a 33,000 cfs peak during the rainy seasons. The flow velocities for
an open system during wet seasons range from 0.3 to 3.3 ft/s, and reduce to 0.16 ft/s during the
dry season for a closed system. For an open system, the estimated daily tidal inflow (two tidal
cycles) is about 26,000 cy of water, assuming a two hour tidal cycle duration. The flow velocities
generated in the lagoon are very small due to the shallow depth and relatively wider lagoon width,
from O to 3.3 ft/s.

The sediment delivered from Malibu Creek to the lagoon was estimated by taking the impounded
sediment stored behind Rindge Dam (~ 780,000 cy) divided by the number of years required to fill
up the dam'’s former reservoir (~ 34 yrs between 1926 to 1960). The calculated annual sediment
transport rate was about 23,000 cy. It was estimated that less than 5% (1,150 cy) of the fluvial
transported sediment (23,000 cy) contributed to the total annual deposition rate.

The sedimentinfluxfrom the lagooninlet was estimated by taking the inflow volume and multiplying
by the concentration ofincoming sediment. The calculatedannual sedimentinfluxwas about 18,700
cy (26,159 cy x 2 parts per thousand (ppt) x 358 lunar days). These sediments are largely beach
sands. Based on the distribution of flow rates inside the lagoon, it was further estimated that about
10% (1,870 cy) to 15% (2,805 cy) of the incoming sediment were deposited and accumulated
around the western and eastern shallow water areas, and the remaining 85% (15,900 cy) to 90%
(16,840 cy) were deposited in the central lagoon and nearby inlet areas and then transported back
out of lagoon by the immediately following ebb flows or strong outgoing flood flows.

Most of the deposited sediments are trapped in the western and eastern lagoon areas, particularly
near the lagoon boundaries where the velocities are extremely small. Sediment deposition profiles
measured in the western arm (Sutula et al. 2004 ) indicate that, for the areas close to the inlet, about
80% of the deposited sediments are sands and 20% are fines, mostly contributed by creek flows
(Moffat & Nichol 2004).

3.3.4 Coastal Dynamics

The important parameters controlling coastal processes are tides, water levels (including storm
surge, wave set-up, EI Nino events and sea level rise), waves and currents. The following sections
describe the general characteristics in the extended project area. Additional detail on coastal
dynamics within the study area can be found in Appendix B.
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Tides, Water Levels, and Waves

Tides along the Malibu coastline are of the mixed semi-diurnal type. Typically, a lunar day consists
of 2 high and 2 low tides each of different magnitude. The lower low normally follows the higher
high by about 7 to 8 hours, whereas the next higher-high (throughlower-high and higher-lowwaters)
follows in about 17 hours.

Storm surge is the sea level rise induced by barometric pressure depletion and strong wind stress
acting on the water surface. In the southern California coastal zone, due to its narrow continental
shelf, storm surges rarely exceed 3 ft, with average heights below 1 ft for two to six days (U. S.
Army 1991).

Wave set-up is the sea level rise generated by the wave-breaking-induced “pile-up” of water mass
in the breaker zone. This water level change is a function of beach slope, breaking wave heightand
angle. In general, steeper beach slopes generate larger wave set-ups. The order of magnitude of
wave set-up is about 10% of the breaking wave height. An approximate 3 ft wave set-up elevation
can be estimated for the study area.

Departures from the astronomical tides can occur during strong El Nino episodes. These
meteorological anomalies are characterized by low atmospheric pressures and persistent onshore
winds. Tidal data from 1905 through 1983 indicates five of these episodes (1914, 1930 through
1931, 1941, 1957 through 1959 and 1982 through 1983). Further analysis suggests that these
events have an average return period of 14 yrs with 0.2 ft tidal departures lasting for two to three
years. The added probability of experiencing more severe winter storms during El Nino periods
increases the likelihood of coincident storm waves and higher water elevations. The record water
level of 8.35 ft MLLW, observed at San Diego in January 1983 includes an estimated 0.8 ft of surge
and seasonal level rise (Flick and Cayan, 1984).

Sea Level Rise Related to Climate Change

Global sea levels are rising mainly as a result of an increase in global temperatures linked to an
increase in greenhouse gas (GHG) emissions. An increase in global temperatures impacts sea
levels in the oceans in two main ways, ocean water expands as temperatures increase raising sea
levels and land ice melts increasing the volume of water in oceans (NRC, 2012). Recent research
indicates land ice sheet melt was responsible for 65% of global sea level rise between 1993 and
2008 (NRC, 2012). Other human related activities that impact global sea levels include pumping
groundwater for use that ultimately is conveyed to the ocean increasing sea levels and storing water
in reservoirs decreasing flows to the ocean lowering sea levels (NRC, 2012). Contributions of
groundwater withdrawal and reservoir storage to global sea level change are not well understood
due to limited data and inadequate models, but are thought to have equally opposite effects (NRC,
2012).

Throughout the 20t century, the Intergovernmental Panel on Climate Change (IPCC) estimated
global average yearly sea levels rise based on worldwide tidal gage measurements at 0.067 in +
0.02in (NRC, 2012). For the ten-year period 1993-2003 yearly sea level rise was estimated at 0.12
in £.023 in based on satellite altimetry measurements confirmed by tide gage records with more
recent records showing this higher rate of sea level increase (NRC, 2012). This increase cannot be
entirely contributed to global warming at this time due to a lack of data as natural climate cycles
also impact sea levels on long term scales spanning decades and greater (NRC, 2012).
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In the recent past sea level rise could not be predicted with confidence using current models as the
role of ice sheets, glaciers, and heatuptake by the oceans were not fully understood (Vermeer and
Rahmstorf, 2009). This is illustrated by the fact that observed sea level rise was 50% greater than
models had predicted for the periods 1990-2006 and 1961-2003 (Vermeer and Rahmstorf, 2009).
The fourth and latest assessmentfrom IPCC released in 2007 did not present an upper limit for sea
level rise attributed to ice flow changes as impacts of melting ice in glaciers and polar caps could
not be modeled with confidence at the time. In the interim multiple projections have been further
developed to analyze global sea level rise.

Multiple Federal agencies and agencies of coastal states are engaged in efforts to understand and
reduce impacts related to sea level rise. At the Federal level, the USACE has a history of
collaborating with other Federal agencies and national and international experts on understanding
sea level rise and mitigating for potential impacts. The USACE has recognized sea level change
impacts relative to its projects since 1986 when it published its guidance on the issue. Its most
recent update, “Incorporating Sea-Level Change Considerations in Civil Works Programs’,
Engineering Circular 1165-2-211, wasissued in 2009 (USACE, 2011). In 2008 California Governor,
Arnold Schwarzenegger issued Executive Order S-13-08 to create statewide consistency in
planning for sea levelrise and coastal impacts and requested the National Research Council (NRC)
to create a California Sea Level Rise Assessment Report (CSLC, 2009). California was ultimately
joined by other western states, Oregon and Washington, and multiple Federal agencies, including
the USACE, to sponsor preparation of a sea level rise assessment for the west coast.

Global sea level rise projections are not uniform throughout the world as sea level rise projections
will vary dramatically based on a myriad of influential factors that are relative to a particular
geographic location. Along the West coast historic tidal gage data indicates most gages located
north of Cape Mendocino, California illustrate that sea level has been declining over the past 6 to
10 decades, while sea level gages south of this pointindicate sea levels have been rising (NRC,
2012). Factors playing a role in these differences include climate patterns, location of melting ice
sheets and glaciers, seismic activity, and water and hydrocarbon pumping from subsurface
locations (NRC, 2012). These factors can either exacerbate or decrease the overall localized effects
of global sea level rise. Land based factors are causing the coast south of Cape Mendocino to sink
at an average annual rate of approximately 0.039 in/yr and the coast north of Cape Mendocino is
rising between 0.059 to 0.118 in/yr (NRC, 2012).

The NRC study used a combination of methodologies and projections to develop global sea level
rise projections. These projections were then applied at the regional levels for California, Oregon,
and Washington factoring in unique characteristics of the regions that would impact local sea level
rise levels. Global sea level rise projections estimated in the NRC study indicate global sea levels
will rise 3.11t0 9.1 in by 2030 above 2000 levels, 7.1 to 18.9in by 2050, and 19.7 to 55.1in by 2100
(NRC, 2012). Uncertainties result in the ranges and are a reflection of the level of future GHG
emissions which in turn impact other factors (NRC, 2012).

For the California coast south of Cape Mendocino sea levels are estimated in the NRC study to rise
by 1.6 to 11.8 in by 2030 above 2000 levels, 4.7 to 24 in by 2050, and 16.5 to 65.7 inby 2100. In
contrast, north of Cape Mendocino for Washington, Oregon, and part of California sea level rise
ranges over the base year 2000 are: - 1.6 (decrease) to 9.1 in by 2030, - 1.2 (decrease) to 18.9in
by 2050, and 3.9 to 56.3 in by 2100. The range of uncertainties for the most part represents
uncertainties regarding future ice losses and the constant rate of vertical land motion for the
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projection period (NRC, 2012). The larger ranges for regional sealevel rise in comparison to global
sea level rise are attributed to use of more factors at the regional level (NRC, 2012). California,
south of Cape Mendocino, has a slightly higher maximum sea levelrise in comparison to global sea
level rise projections mainly resulting from land subsidence (NRC, 2012).

At the state level, sea level rise has the potential to impact coastal communities and infrastructure,
including transportation, electrical utilities and power plants, storm water systems, wastewater
systems and outfalls, and wetland areas (CSLC, 2009). Sea level rise is most dangerous and
destructive when coupled with the additive effects of storm surges, large waves, and astronomical
high tides during El Nino events (NRC, 2012). In the past, sea levels on the West coast have
temporarily exceeded sea level rise projections for 2100 (NRC, 2012). Additionally, if climate
change increases the number of storm events and their severity in the future, there is the potential
for greater impacts in coastal areas, however, there is uncertainty regarding the impacts of climate
change on storm events for the West coast (NRC, 2012).

Sea level rise coupled with storms will also impact shorelines and coastal marshes and mudflats.
Coastline retreat will occur with sea level rise of up to several meters per year with rates increasing
as sea level rises and will further increase if waves become higher (NRC, 2012). Benefits provided
by marshes and mudflats will be impacted by sea level rise unless these areas build elevation with
sediment deposits and can move furtherinland (NRC, 2012). Marshes and mudflats provide for
storage of stormwater and dampen wave heightand energy (NRC, 2012). The NRC study indicates
storms in central and southerm California occur with enough frequency to potentially allow marshes
and mudflats to sustain their benefits through the projected 2030 and 2050 sea level rise levels. In
2100, these areas will not be able to maintain themselves unless there is additional room to move
inland, sediment supplies are high, and uplift or low levels of subsidence occurs (NRC, 2012).

While, the NRC study is not localized enough to projectimpacts at Malibu Lagoon and surrounding
coastal areas, it does provide insight regarding potential future coastal impacts in the area. Sea
level rises may alter the flow patterns into and out of Malibu Lagoon, altering the salinity and
subsequent plant and wildlife species composition overtime. Habitat quality would shift in coastal
regions as coastal watersheds are subject to higher levels of salinity in response to saltwater
entering surface and groundwater (NMFS, 2012 and references therein). If inadequate sediment
flows cannot be maintained, the lagoon may potentially shrink or disappear if it cannot raise its
elevation. Rises in sea level will affect estuaries confined by development that prohibits the inward
migration of their boundaries (NMFS, 2012 and references therein). The lagoon’s ability to move
further into the shoreline is impacted by upstream development east of the PCH and the steepness
of canyon walls. This would prevent a loss of a potential steelhead rearing area. Coastal estuaries
closed off by sandbars, similar to Malibu Lagoon allow juveniles to grow at a rate allowing migration
to the ocean after their first year and tend to be larger than steelhead reared in freshwater (NMFS,
2012 and references therein).

Waves

The study area is somewhat sheltered from deep water ocean waves by the effect of the shoreline
projections at Point Dume to the west and the Palos Verdes Peninsula to the south. As a result, the
area is primarily exposed to a wave window bounded on the north by Santa Rosa Island and on the
south by Catalina. Figure 3.3-5 shows the exposure window to be between 265° and 180°.

Malibu Creek Ecosystem Restoration Study 69 Final Report



Integrated Feasibility Report

M
b, Concation : l
NT

260"

M e
) i
L
<
[
Ban Clamreie &
FACIFIC OCEAN
180°

Source: LLS. Army Corps of Engineers
Malibu/LA County Coastal Reconnaissance Study

Figure 3.3-5 Wave Exposure

Wind waves and swell are produced by six basic meteorological patterns. These include extra
tropical storm swells in the northern hemisphere (north or northwest swell), wind swells generated
by northwest winds in the outer coastal waters (wind swell), westerly (west sea) and southeasterly
(southeast sea) local seas, storm swells of tropical storms and hurricanes off the Mexican coast,
and southerly swells originating in the southern hemisphere (southerly swell). Among these waves
generated by the six meteorological pattems, the southerly swells in summer and the west sea in
winter impact the Malibu shoreline most. These waves transform from deep water to shallow water
and break in the surf zone generating an eastward alongshore current that transports sediment
along the Malibu shoreline.

The deep water unsheltered significant wave statistics were calculated based on a hindcasted data
set of extra tropical and tropical storm-generated waves during the period 1904 to 1983 and on
measured data at the Begg Rock wave gauge from 1984 through 1988. The transformation of deep
water significant wave to the 40 ft depth of the Malibu near shore area were performed by O’Reilly
(O’Reilly and Guza, 1991) through wave refraction, diffraction and shoaling processes to generate
shallow water significant wave statistics.

Table 3.3-2 Unsheltered Deep Water Wave (Ho) & Transformed Shallow Water Wave (Ht)
Characteristics in feet and meters (USACE, 1993)
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Return Period | Deep Water - Santa Maﬁgﬁlghwoy!?it:; “m
(year) Monica Bay — m (ft) (Ft)

2 3.69 (12.1) 1.80 (5.9)

5 4.76 (15.6) 2.38 (7.8)

10 573 (18.8) 2.77 (91)

25 7.13 (23.4) 2.35(11.0)

50 8.32 (27.3) 3.78 (12.4)
100 9.57 (31.4) 4.18 (13.7)

It was found that the Malibu shoreline is most impacted by storm swell propagating to the area from
about 260° to 235°. An event of March 1, 1983 was particularly devastating to the southem
California coast. The waves that impacted the beach areas were largely due to long-period
west-southwest swells. Wave refraction effects of the Malibu shoreline between Point Dume and
the city of Santa Monica limits has resulted in much lower wave heights than elsewhere along the
coast because of the significantdivergence effects caused by the more acute shoreline orientation.

Currents

The ocean current regime in the extended study area is a combination of a tidal, wind driven and
wave-breaking-induced components. Limited measurements taken in 1983 recorded peak tidal
current speeds of about 0.71 ft/s with mean flows of less than 0.5 ft/s within Santa Monica Bay. The
onshore currents travelin a northeast direction toward the study areaduringflood tides and offshore
currents reverse direction during ebb tides.

Longshore currents in the coastal zone are driven primarily by waves impinging on the shoreline at
oblique angles. This wave-generated currentis the major factor in littoral transport. Typical summer
swell traveling from a southwest direction toward the west-east facing shoreline produces an
eastward drift current in the surf zone. Winter storm waves traveling from the northwest and west
directions are sheltered, so little wave energy refracts into the study areato generate an eastward
drift current. Overall, eastward currents roughly 0.33 to 0.49 ft/s would result in net eastward
sediment transport in the Study area.

Cross-shore currents exist throughout the Study area, particularly at times of high surf. These
currents tend to concentrate at creek mouths and structures, but can occur anywhere along the
shoreline in the form of rip currents and the return flows of complex circulation cells. To date,
information is limited on the quantification of these currents and their effect on sediment transport.
Consequently, their significance to the long-term sediment budget and coastal processes of the
Study area is unclear.
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Fluvial Influences on Coastal Areas

The Malibu shoreline is exposed to waves traveling from west to southwest directions toward east
to northeast directions. The resultant longshore currents generated from breaking waves in the
nearshore zone move from west to east and create an almost unilateral eastward movement of
sand along the beaches. Hence, the net sediment transport direction within this littoral cell is
eastward. The sand and sediment is eventually directed off shore at the Palos Verdes headlands
andis intercepted by the Redondo Submarine Canyon and into the deep water of the Santa Monica
basin.

Although the sand supply has been cut off by the urbanization of the Los Angeles basin and the
damming of many rivers, the Santa Monica littoral cell has continued transporting sediment to the
south and down the Redondo Submarine Canyon.

3.3.5 Sediment Sources

The major sediment source for the littoral zone within the study area is fluvial transport. The fluvial
sources include streams originating in the larger Santa Monica Mountains watershed between Point
Mugu and Santa Monica Canyon. Handin (1951) estimated the potential for coarse sediment (sand)
yield based on an appraisal of the geologic characteristics of the drainage area, and further
estimated an annual coarse sediment delivery rate of about 2,500 cy/mi2 of drainage area. This unit
rate was applied to estimate an annual sediment delivery rate of 150,000 cy for the Santa Monica
Mountains watershed, of which 60,000 cy and 90,000 cy were calculated for the areas west and
east of Point Dume shoreline segment, respectively (USACE 1994).

Malibu Creek contains a naturaldrainage area of approximately 110 mi2. As a resultof 5 reservoirs,
102.1 mi2 of the drainage area were regulated, leaving only 3.6 mi? located at the lower 3 mi of the
creek uncontrolled. This reduced the annual coarse sediment delivery rate to 9,000 cy (3.6 mi? x
2,500 cy/mi?) for the downstream area of the Malibu Creek drainage.

An upstream annual coarse sediment delivery rate of about 6,900 cy was calculated based on the
estimated amount of coarse sediments (234,000 cy collected behind the Rindge Dam over a period
of 34 yrs (between 1926 to 1960)). These coarse sediments (234,000 cy) or beach compatible
materials were estimated at about 30% of the total sediments (780,000 cy) stored in the Rindge
Dam impoundment (USACE 2005).

In summary, the total annual coarse sediment delivery rate of Malibu Creek, accounting for the
upstream (6,900 cy) and downstream (9,000 cy) sedimenttransportrate, isabout 15,900 cy without
interception from Rindge Dam. This delivery rate is about 11% of the total coarse sediment delivery
rate of 150,000 cy from the Santa Monica Mountains watershed.

The historical supply of sediment in the watershed has already been altered by human activities.
Both Los Angeles County and California Department of Transportation (Caltrans) have constructed
catch basins west of Santa Monica Canyon that intercept sediment and debris. It was estimated
that a total of approximately 185,000 cy sediments were intercepted by the five debris basins
located in Trancas Canyon and Caltrans catch basins, of which 25% (or about 46,000 cy) of the
intercepted material was assumed beach compatible and not placed back to the littoral transport
zone. This effect reduces the estimated annual fluvial delivery rate from 150,000 cy to 104,000 cy
fromthe Santa Monica Mountains watershed to the study area. Under this assumption, the Malibu
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Creek annual coarse sediment delivery rate (15,900 cy) becomes approximately 15% of the
adjusted total coarse sediment fluvial delivery rate (104,000 cy) from the Santa Monica Mountains
watershed. Itis also noted that a 10% interception rate of the upcoast littoral transport from west of
Point Dume through the Dume Submarine Canyonwas assumed (USACE 1994). This assumption
was based on communications with local divers and the nearshore physical characteristics.

3.3.6 Sediment Budget

Sediment budget for the nearshore study area is not well understood due primarily to the lack of
coastal process data west of Topanga Canyon and the history of frequent shoreline modifications
that have occurred in Santa Monica Bay since the early 1900s. However, the limited volumetric
changes computed between the shoreline segments by the USACE in 1948 and the energy flux for
longshore sediment drift calculated provide a reasonable estimate of sediment budget for the
shoreline reach between Point Dume and the Santa Monica city limit. It was estimated that sediment
input to this study area is 120,000 cy/yr from the net output of the upcoast littoral drift cell (Figure
3.3-6). Additional annual sediment sources contributing to this littoral cell include 90,000 cy fluvial
transport, 40,000 cy beach erosion, and 15,000 cy artificial fill, for a total of an additional 145,000
cy/yr. Because no sediment loss is estimated, the net sediment transport out of this cell is 265,000
cy/yr. The calculated range of annual net littoral transport rate for this cell is about 150,000 to
250,000 cy (USACE 1994).

I' SANTA MONICA MOUNTAINS

———

[ I 5
R =
SCALE IN WILES

150,000-200,000 cy/yr = Estimated Range of Annual
Net Littoral Transport Rate

Palos Vardes

Source: U.S. Army Corps of Engineers
Peninuls

Malibu/LA Coastal Reconnaissance Study

Figure 3.3-6 Estimated Coastal Sediment Transport Volumes

After 1920, Caltrans and Los Angeles County constructed many debris basins to control sediment
transport in the study area. This has resulted in the interception of about 46,000 cy/yr coarse
sediment that otherwise would have been transported to the littoral transport zone as described
above. This reduces the annual sediment supply from 145,000 cy to about 100,000 cy. If we take
the estimated larger net annual littoral transport rate of 250,000 cy into consideration, a potential
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annual deficiency of 150,000 cy of sediment supply may occur along the Malibu coastline due to
development and interception. Higher rates of erosion could occur during years of high littoral
transport potential and low rainfall. This deficit would be compensated for by erosion of existing
beaches at a rate of an estimated 1 cy or more per lineal foot of beach.

3.3.7 Shoreline Changes

Shoreline changes within the study area are almost entirely due to the effects of sediment supply
deficiencies, development encroachment, shoreline structure construction and artificial beach
nourishment that have occurred since the early 1900s. Aerial oblique photographs flown over the
Malibu coastline in 1924 show that the beaches were narrow and in many cases not much different
than today. However, between 1924 and the late 1940s the shoreline was altered by construction
of the PCH and numerous private residences seaward of the road’s right-of-way. For the past 70
yrs, an undocumented volume of material has been depositedin the littoral zone during construction
and as part of recurring slide and debris basin maintenance practices to keep the thoroughfare
clear.

The limited beach profile data west of Topanga Canyon suggests that most of the beach areas
have not altered much from their relatively narrow and sediment limited condition before 1928 that
has been legally defined as the last time of natural shoreline.

Because the thin beaches are heavily dependent on fluvial discharge, it is believed that the
shoreline recedesin response to low sediment yield years and recovers temporarily after episodes
of higher rainfall and stream flow. This section of the shore is cross-shore dominant as winter
conditions typically erode the thin veneers of sand and severe storms temporarily cause scour down
to the general bedrock shelf elevation of 0 to +2 ft MLLW. Existing development, road right-of-ways
and resistant bluffs limit shoreline recession. Limited data suggests that the lower lying road fills at
Corral, Las Tunas and Castellemmare experience episodes of slope sloughing during severe storm
incidents. Between 1971 and 1989, itis estimated that an average retreat of about 1 ft/yr occurred
along these sections.

Flows and sediment transport from Malibu Creek affect beaches to the east of the Malibu Lagoon
by adding sediment into the Santa Monica littoral cell, an alongshore flow current that transfers
along beaches in a west to east direction from Malibu to south of the Palos Verdes headlands. The
imbalance of deposition and erosion has resulted in a netloss of sand across the coast and created
erosion problems along most of the Santa Monica Bay.

3.3.8 Water Quality

The LADPW monitors surface water quality at the Malibu Creek Monitoring Station (S02) located
at the existing stream gage station (Stream Gage No. F130-R) near Malibu Canyon Road, south of
Piuma Road. The LVMWD also monitors all releases from its facilities.

HTB has been conducting water quality testing throughout Malibu Creek Watershed since 1998 in
20 separate locations. Four testing sites are within the vicinity of Rindge Dam to the lagoon, two
are located upstream with one at the Cold Creek confluence and another closer to the dam (Test
Sites 15 and 2). Site 15 is located at the Malibu Creek stream gauge and Site 2 is located at the
outlet of Cold Creek and marks the upper limit of the project vicinity. The third site (Test Site 1) is
about two miles downstream of Rindge Dam monitoring runoff from surrounding communities as
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well as discharge fromthe TWRF. A fourth site (Test Site 20) is located downstream of the PCH
bridge within the Malibu Lagoon. Testing was generally conducted on a monthly basis for all of
these sites. Locations of test sites are shown in Figure 3.3-7.
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Figure 3.3-7 - Water Quality Testing Locations (Heal the Bay 2005)

Details on flow rates, air and water temperature, turbidity, conductivity, pH, dissolved oxygen (DO),
ammonia, nutrients (nitrogen and phosphorus) and bacterialevels (enterococcus, E. coli, and total
coliform) are from the HTB Stream Team testing conducted from 11/7/98 to 9/12/04.

Nutrients are an existing problem and a TMDL for total nitrogen and total phosphorus has been
established by USEPA in 2003 and updated in 2013. Overall, all areas within the watershed were
deemed acceptable for the mean annual USEPA DO concentration target of 7 mg/L, showing
adequacy in supporting aquatic life, although some individual samples since 1998 testing had non-
acceptable levels for short periods of time. Turbidity has been an issue during and after storm
events, particularly at Malibu Lagoon due to the high concentration of fine sediments settling there.
Bacterialevels are a problemin severallocationsin the study area. The residentialand commercial
communities around Malibu Lagoon have been using septic systems and could contribute to
problems in the area.
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Table 3.3-3 - Average Monthly Water Te mperature for Project Vicinity (degrees Farenheit)

Site 2 Site 15 Site 1 Site 20
January 52.84 64.94 56.60 58.28
February 53.79 59.90 57.80 57.43
March 53.45 65.04 59.03 62.69
April 54.62 63.87 60.40 63.64
May 58.37 66.52 66.02 69.90
June 62.31 66.81 69.31 71.67
July 64.94 68.45 72.28 76.69
August 64.43 69.58 69.80 77.10
September 63.89 68.54 70.55 74.75
October 62.09 64.04 67.82 69.76
November 56.58 62.85 67.85 61.46
December 52.56 62.95 56.76 58.10

Turbidit

Turbidity is a measure of water clarity designated by assigning level of Nephelometric Turbidity
Units (NTU). Turbidity can be increased due to natural effects such as erosion, changes in light
intensity, and wave action. High turbidity indicates poor water clarity. The overall background
turbidity in Malibu Creek tends to decrease with distance upstream based on data from the Heal
the Bay StreamTeam (Table 3.3-4). The highest mean level of turbidity was found in Malibu Lagoon
while the lowest was found at the Cold Creek confluence with Malibu Creek throughoutthe testing
period. Turbidity has been an issue during and after storm events, particularly at Malibu Lagoon
due to the high concentration of fine sediments settling there.

Table 3.3-4 Turbidity Levels in the Study Area in NTUs

Site-2 Site-15 Site-1 Site-20
(Cold Creek (Tapia Stream | (Malibu Creek at (Malibu
Confluence) Gauge) PCH) Lagoon)
High 16.0 36.4 39.5 30.9
Mean 0.9 2.3 1.7 5.3
Low 0.005 0.3 0.005 1.2
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Conductivity

Conductivity in water is the relationship of concentrations of solids to water. As water comes into
contact with various substances they dissolve and concentrate in the water. Concentrations of
solids are measured in microsiemens per centimeter and salinity. Measurements in fresh water are
done in microsiemens while measurements in salt water are done with salinity. High conductivity
levels in freshwater commonly result in the same effects as excessive turbidity, i.e., decreased
levels of DO. Salt water contains higher concentrations of solids than fresh water. Conductivity
levels will increase in the winter within Malibu Lagoon as the beach breaches and allows salt water
to enter the system.

Table 3.3-5 Conductivity (microsiemens)

Site-2 Site-1

(Cold Creek Confluence) (Mahb;CCl_:)eek e
High 2890 3690
Mean 1376 1884
Low 939 1204

pH

pH is a relative measure of alkalinity and acidity. The reading of pH refers to a scale of 0 to 14 in
which 7 is neutral. Readings that are between 7 and 0 are alkaline, while readings greater than
7 are acidic. Pollutants throughout a waterbody can alter pH values and water quality and thus can
affect species that inhabit the area. The most downstream testing site, Malibu Lagoon, recorded
the largest range between high and low pH of 1.8 units, while the most upstream site Cold Creek
recorded the lowest range between high and low pH of 1.0 units as shown Table 3.3-6.

Table 3.3-6 pH Levels at Sites within the Study Area

Site-2 Site-15 Site-1 Site-20

(Cold Creek (Tapia Stream (Malibu Creek at (Malibu

Confluence) Gauge) PCH) Lagoon)
High 8.4 8.4 8.8 9.3
Mean 7.86 7.86 8.09 8.31
Low 7.4 6.7 7.2 7.5

Dissolved Oxygen

DO levels need to be adequate to support aquatic life. Mean annual concentrations of DO are
targeted at a minimum of 7 mg/L for all areas within the Malibu watershed. Overall, all areas within
the watershed were deemed acceptable forthe mean annual USEPA DO concentration target of 7
mg/L, showing adequacy in supporting aquatic life, although some individual samples since 1998
testing had non-acceptable levels for short periods of time. Testing for DO was completed at test
Site 1 (Malibu Creek at PCH) on 72 occasions between 11/7/98 and 9/12/04 in which 11 samples
were under USEPA-established levels. Site 2 (Cold Creek confluence) was tested 63 times
throughout the testing period in which six of the samples were under the USEPA standards. Site
15 (Tapia streamgauge) was tested 65 times throughout the monitoring period and non-acceptable
levels were found in three samples. Site 20 (Malibu Lagoon) was tested 73 times and non-
acceptable levels of DO were found in five samples as show in Table 3.3-7.
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Table 3.3-7 Dissolved Oxygen Concentrations (mg/L)
Site-2 Site-15 Site-1 Site-20
(Cold Creek (Tapia Stream (Malibu Creek at (Malibu
Confluence) Gauge) PCH) Lagoon)
High 12.08 15.7 19.68 19.99
Mean 9.48 10.6 10.96 10.99
Low 3.95 5 2.81 5.6
Ammonia

Levels for ammonia concentration are dependenton pHand temperature. USEPA standard levels
for ammonia toxicity for Malibu Creek were created using pH data collected at the Tapia stream
gauge between 1995 and 1998. Two sets of targetlevels were established using acute and chronic
criteria. Acute levels were created using higher pH data levels, 90th percentile of collected data,
while chroniclevels were created using data collected within the 50th percentile. Acute targetlevels
for Malibu Creek concerning ammonia toxicity were establishes at 2.59 mg/L while chronic levels
were established at 1.75 mg/L as show in Table 3.3-8.

Table 3.3-8 Ammonia Levels within the Study Area (mg/l)

Site-2 Site-15 Site-1 Site-20
(Cold Creek (Tapia Stream (Malibu Creek at (Malibu
Confluence) Gauge) PCH) Lagoon)
High 0.97 0.005 7.05 0.20
Mean 0.06 0.005 0.21 0.01
Low 0.005 0.005 0.005 0.005

Mean levels were all below the mean target levels established by the USEPA for all testing sites
throughout the monitoring period. All of the samples taken were underneath acceptable the USEPA
acute target levels aside from one sample taken at Site 1.

Nutrient Levels

Excessive nutrient levels throughout the Malibu Creek watershed have increased the amount of
algal growth. While algal growth provides feeding opportunities for aquatic life, excessive algal
growth can create algal mats and eutrophic conditions where levels of DO are low. This has the
potential to decrease the beneficial aquatic uses. Corollary effects of the decay of algal formations
are nuisance impairments such as odors and creation of scum/foam. Sources of nutrients within
the Malibu Creek watershed include discharges from TWRF, runoff fromresidentialand commercial
areas, runoff from agricultural areas, erosion, and golf course irrigation and fertilization. A nutrient
TMDL for Malibu Creek for total nitrogen and total phosphorous was developed and established by
USEPA in March 2003 and revised in 2013. The USEPA TMDL includes a numeric target for total
nitrogen of 1 mg/L during the summer (April 15 to November 15) and a winter numeric target of 8
mg/L (RWQCB 2005, USEPA 2013). The USEPA also established a 0.1 mg/L numeric target for
total phosphorous during the summer.
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Nitrogen

Nitrogen containing compounds act as nutrients in streams and rivers. Inorganic nitrogen can cause
oxygen depletion in fresh water. Inorganic nitrogen may exist in the free state as a gas (N2), or as
nitrate (NO3), nitrite (NO2), or ammonia (NH3). High levels of nitrates in water can have negative
effects on aquatic life. The State Water Board has established an acceptable nitrate level of 10
mg/L, matching USEPA standards (SWRCB, 2016). Monthly testing for nitrate between November
7, 1998 and September 12, 2004 showed levels in excess of RWQCB levels in 12 samples at
testing Site 1 (Malibu Creek at PCH; n=74) and no samples at testing Site 2 (Cold Creek confluence;
n=65). Monthly testing for nitrate from November 10, 1998 to October 6, 2004 at testing Site 15
(Tapia Stream Gauge; n=65) and at testing Site 20 (n=73) resulted in 13 samples and 0 samples,
respectively, that exceeded RWQCB standards.

Table 3.3-9 Nitrate Levels within the Study Area (mg/L)

Site-2 Site-15 Site-1 Site-20
(Cold Creek (Tapia Stream (Malibu Creek at (Malibu
Confluence) Gauge) PCH) Lagoon)
High 2.510 12.000 13.050 5.700
Mean 0.580 3.180 2.760 1.180
Low 0.005 0.005 0.005 0.005
Phosphate

Phosphate stimulates the growth of plankton and aquatic plants. While this growth can increase
fish population by providing food sources, an excess in phosphate levels may cause unrestrained
growth of aquatic plants that deplete DO. This condition is known as eutrophication. Phosphorus
levels throughout Malibu Creek are determined from the quantity of orthophosphate in water. The
currently adopted recommended monthly average for levels of phosphorous by the California State
Water Resources Control Board is 0.1 mg/L throughout both summer and winter seasons.

All of the mean values of all of the testing sites exceed State levels for the monitoring period
November 7, 1998 to September 12,2004. Site 1 (Malibu Creek at PCH) was tested 74 times during
the monitoring period and all samples were in excess of USEPA levels. During this monitoring
period Site 2 (Cold Creek confluence; n=65) had 56 samples; Site 15 (n=65) had 58 samples; and
Site 20 (n=73) had 56 samples that were above the RWQCB recommended monthly average.

Table 3.3-10 Phosphate Levels within the Study Area (mg/L)

Site-2 Site-15 Site-1 Site-20

(Cold  Creek | (Tapia Stream | (Malibu Creek at | (Malibu

Confluence) Gauge) PCH) Lagoon)
High 0.620 2.200 4.800 1.200
Mean 0.240 2.160 1.980 1.190
Low 0.005 0.005 0.330 0.005

Bacteria Levels

High levels of fecal coliform and E. coliresult in exceedance of water quality standards, pose risks
toaquaticand terrestriallife, and have significantimpacts on recreational uses throughout this area.
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Heal the Bay tested for Enterococcus, E. coli and total coliform. Bacteria levels are a problemin
several locations in the study area. The residential and commercial communities around Malibu
Lagoon have been using septic systems and could contribute to problems in the area. Other
sources of coliform bacteria throughout the project area include runoff and animal waste.

Enterococcus

Enterococcus levels are an indicator of fecal contamination in water. Elevated Enterococcus, fecal
coliform bacteria, levels indicate that the water has been contaminated with fecal matter from man
or other animals, or both. Fecal contamination is an indicator of potential health risks for those
exposed to contaminated water. Fecal contamination can occur from sewage or non-point-source
human and animal waste. Within the study area, lower density residential and commercial areas
around Malibu Lagoon use septic systems. The existence of septic systems can be a contributing
factor to elevated levels of fecal coliform. The total number of septic systems in the watershed was
estimated at 2,300 in the mid-1990s.

The USEPA and the California Department of Health Services (CDHS) have established maximum
levels for Enterococcus in recreational waters. Malibu Creek is not considered a recreational water,
and therefore does not have established E. coli limits. However, coliform limits established by the
USEPA and CDHS do apply to nearby marine waters. The USEPA established target is 35 colony
forming units (cfu)/100 ml (geometricmean). The CDHS has established TMDL levels 61 cfu/100ml
for a single sample.

Both sites 1 and 2 had levels above USEPA mean target levels for Enterococcus during the
monitoring period. Site 1 was tested on 56 occasions during the monitoring period and five of the
samples were above USEPA acute target levels. Site 2 was tested 52 times and 29 of the samples
were above acceptable levels. Sites 15 and 20 were not tested for Enterococcus.

Table 3.3-11 Enterococcus Levels within the Study Area (cfu/100ml)

Site-2 Site-1

(Cold Creek Confluence) | (Malibu Creek at PCH)
High 1690.000 1236.000
Mean 192.470 75.210
Low 5.000 5.000

E. coli

USEPA has established TMDL target levels for E. coli at 126 cfu/100ml as a mean and
235 cfu/100ml for a single sample. E. coli has the ability to grow at higher temperatures than other
types of fecal bacteria. Elevated levels of E. coli demonstrate a potential health risk to those
exposed. Sites 2, 15 and 20 were above mean target levels for E.coli during the monitoring period.
Site 1 was tested 30 times for E. coli, and 2 of the samples were above USEPA standards for a
single sample. Site 2 was tested 20 times and seven of the samples were above acceptable levels.
Site 15 was tested 64 times and nine of the samples were above single sample levels. Site 20 was
tested 73 times and 20 of the samples were above acceptable levels.
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Table 3.3-12 E. coli Levels within the Study Area (cfu/100ml)

Site-2 Site-15 Site-1 Site-20

(Cold  Creek | (Tapia Stream | (Malibu Creek at | (Malibu

Confluence) Gauge) PCH) Lagoon)
High 1354.0 1700.0 288.0 2200.0
Mean 234.0 173.5 67.3 538.3
Low 5.0 5.0 5.0 0.0

Total Coliform

USEPA has determined TMDL target levels for total coliform at 1,000 cfu/100ml for mean levels
and 10,000 cfu/100ml for a single sample. Total coliform bacteria are microorganisms that live in
the intestines of both cold and warm blooded animals.

All of the testing sites exceeded USEPA mean target levels for total coliform throughout the testing
period. Site 1 (n=29), Site 15 (n=64) and Site 20 (n+66) were tested throughout the monitoring
period and 7, 3, and three samples respectively were above acceptable levels. Site 2 (n=25) was
tested 25 times and none of the samples were above USEPA levels for single samples of total
coliform.

Table 3.3-13 Total Coliform Levels within the Study Area (cfu/100ml)

Site-2 Site-15 Site-1 Site-20

(Cold Creek (Tapia Stream (Malibu Creek at (Malibu

Confluence) Gauge) PCH) Lagoon)
High 9804.0 30000.0 24193.0 30000.0
Mean 2922.0 2973.0 7294.0 2911.0
Low 173.0 110.0 528.0 0.0

Groundwater

The receiving groundwater basin for Malibu Creek is the Malibu Valley Groundwater Basin
(Department of Water Resources Basin No. 4-22). The basin is a small alluvial basin located along
the Los Angeles County coastline. The basin is bounded by the Pacific Ocean on the south and by
non-water-bearing Tertiary age rocks on all remaining sides. The basin has a surface area of
approximately 610 ac.

Groundwater is found principally in Holocene alluvium which consists of clays, silts, sands, and
gravels. Thickness of the alluvium ranges from 90 ft at the upper end to more than 140 ft at the
lower end (DWR 1975). The Malibu Coast fault crosses the valley but is not a groundwater barrier
(DWR 1975).

Near the coastal areas, including Malibu Lagoon, groundwater can be found in alluvium, beach
deposits, and terrace deposits at a depth of only a few ft and varies due to tidal and seasonal
hydrological changes. Inland and upstream of these areas as the soil types change to consolidated
rock the depth of groundwater can increase to several hundred feet. The main source of
groundwater recharge within the upstream portions of the study area is groundwater flowfrom upper
areas of the watershed. Other sources of groundwater recharge include localized percolation of
rainfall, streamflow, irrigation runoff, and effluent from domestic septic systems.
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The general quality of groundwaterin the area has degraded from background levels. At one time
groundwater provided public water supply but since has been contaminated by seawater intrusion
and other pollutants. Seawater intrusion occurred in 1950, and again in 1960, when seawater
advanced 0.5 mi inland (DWR 1975). In agricultural areas fertilizers and pesticides degrade ground
water when waters containing such substances seep into the subsurface. There are also many
areas that are on septic systems within the study area. Overloaded or improperly placed septic
tanks can seep into ground water and elevate levels of nitrogen and pathogenic bacteria, which can
pose health risks to those exposed. A study conducted by Stone Environmental in 2004 identified
70 onsite wastewater treatment systems (OWTS), or septic systems, that were overlaying the
alluvial aquifer and contributing nitrogen to Malibu Creek and Malibu Lagoon. Another 161 systems
were identified as potentially contributing bacteria to Malibu Creek and Malibu Lagoon. Nitrogen
concentrations in 30% of the monitoring wells used in the study were above the State standard of
10mg/L. Bacteria were present in wells that were both affected and not affected by OWTS. Areas
of groundwater that were shallow were found to be more significantly influenced by bacteria from
sources other than OWTS. The study concluded that stormwater entering ground water systems
was the major contributor to elevated bacteria levels in the study area, while wastewater, OTWS,
were the major contributor to elevated nutrient levels, such as nitrogen.

Existing beneficial uses include agriculture supply. Potential beneficial uses include municipal and
domestic supply and industrial service supply.

3.4 Biological Resources

Biological resources located in this area are typical of plant and wildlife species encountered in the
transverse ranges of southern California and are adapted to a climate with cool wet winters and hot
dry summers. Rainfall occurs primarily between October and March with the heaviest rainfall
located on the steep mountain faces while beach areas receive substantially less rainfall. This
climatic condition provides for a variety of plant communities that supportdiverse and species-rich
flora and fauna.

Many of the areas discussed below are relatively undisturbed and represent habitats defined as
Sensitive Environmental Resource Areas (SERAs) (LADRP 2014 ) for purposes of habitatprotection
and land use planning.

The information in this section is based largely on existing information on the vegetation, fish, and
wildlife within the Santa Monica Mountains, the Malibu Creek watershed, and in the study area as
reported in Abramson and Olson (1998), Dillingham (1989), Natural Resource Conservation
Service (NRCS 1995), and NPS (NPS 2002). This information is applicable to the study area of
Malibu Creek watershed and other areas, such as the shoreline and nearshore areas, as noted.
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3.41 Regulatory Setting

Federal Laws and Regulations

CWA

The CWA governs discharge of dredge or fill materials into the WoUS and it governs pollution
control and water quality of waterways throughout the U.S. Its intent, in part, is to restore and
maintain the biological integrity of the nation’s waters (33 USC 1251, et seq). It provides standards
and enforcement, anumber of regulatory programs with permits and licenses, grants, and revolving
funds, as well as general provisions and provisions for research and related programs. Relevant
sections are Sections 401, 402, and 404.

Section 401(a)(1) of the CWA, 33 USC § 1341(a)(1), provides that “[a]ny applicant for a Federal
license or permit to conduct any activity including, but not limited to, the construction or operation
of facilities, which may result in any discharge into the navigable waters, shall provide the licensing
or permitting agency a certification from the State in which the discharge originates or will
originate...that any such discharge will comply with the applicable provisions of sections 1311,
1312, 1313, 1316, and 1317 of this title.” The State of California has authority to give such a
certification, which it has delegated to the RWQCB:s.

Section 402 establishes the NPDES. Pursuant to Section 402 and the state General Construction
Storm Water Permit, a NPDES permit would be required for any project construction activities that
would resultin the disturbance of one or more acres. Generally, the construction contractor would
be required to prepare a SWPPP which would be filed along with a NOI and other compliance
related documents with the State Water Resources Control Board. The SWPPP must be prepared
by a QSD before construction commences. The SWPPP would contain a visual monitoring
program, and a water quality monitoring program for non-visible pollutants to determine
construction site BMP effectiveness. The SWPPP would list all BMPs to be implemented during
construction activities.

Section 404 addresses discharges of dredged or fill material to WoUS. WoUS, defined at 33 CFR
Part 328, include coastal and inland waters, lakes, rivers, and streams, including adjacent wetlands
and tributaries. USACE regulations define wetlands as “those areas that are inundated or saturated
by surface or ground water at a frequency and duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation typically adapted for life in saturated soil
conditions. 33 C.F.R. §328.3(b). The USEPA’s Section 404(b)(1) Guidelines (40 CFR Part 230) are
the substantive environmental criteria used by the USACE to evaluate project impacts to WoUS.
The USACE does not issue itself permits but must comply with the 404(b)(1) guidelines. Unless
exempt under section 404(r) of the CWA, the 404(b)(1) guidelines prohibit the USACE from
undertaking a project unless it is the LEDPA. The term “practicable” is defined in 40 CFR
230.10(a)(2) as: “[a]n alternative ... available and capable of being done after taking into
consideration cost, existing technology, and logistics in light of overall project purposes.” An
analysis of impacts on WoUS is included at Appendix H of this IFR.
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Endangered Species Act (ESA)

Species listed as endangered or threatened by the USFWS or NMFS under the ESA are protected
under Section 9 of the ESA, which forbids any person to “take” an endangered or threatened
species. “Take” is defined in ESA Section 3 as “harass, harm, pursue, hunt, shoot, wound, kill, trap,
capture, or collect, or to attempt to engage in any such conduct.” The term “harm” includes
destruction or modification of habitat. Under ESA Section 7(a)(2), eachfederal agency mustensure
that any action it authorizes, funds, or carries out is not likely to jeopardize the continued existence
of any listed species or result in the destruction or adverse modification of the species’ designated
critical habitat (16 USC § 1536(a)(2)). If an agency determines that its actions “may affect” a listed
species or its critical habitat, the agency must conduct informal or formal consultation, as
appropriate, with either the USFWS or the NMFS, depending on the species at issue (50 CFR
§§402.01, 402.14(a)—(b)). If, however, the action agency independently determines that the action
would have “no effect” on listed species or critical habitat, the agency has no further obligations
under the ESA.

Fish and Wildlife Coordination Act (FWCA)

The FWCA (16 USC 661, et seq.) requires that all Federal agencies consult with USFWS and state
wildlife agencies (i.e., CDFW) whenever the waters of any stream or other body of water are
proposed or authorized to be impounded, diverted, the channel deepened, or the stream or other
body of water otherwise controlled or modified for any purpose whatever. Federal agencies must
consider effects that these projects would have on fish and wildlife development and provide for
improvement of these resources. Under the FWCA, the USFWS provides its recommendations to
the USACE to consider, and the USACE responds to those recommendations.

Migratory Bird Treaty Act (MBTA)

The MBTA implements various treaties and conventions between the U.S. and Canada, Japan,
Mexico, and Russia for the protection of migratory birds. Under the act, taking, killing or possessing
migratory birds, their nests, or eggs, is prohibited.

Coastal Zone Management Act (CZMA)

Section 307(c) of the CZMA, called the “federal consistency” provision, requires that federal
actions, within and outside the coastal zone, which have reasonably foreseeable effects on any
coastal use (land or water) or natural resource of the coastal zone be consistent with the
enforceable policies of a state's federally approved coastal management program. Federal agency
activities must be consistent to the maximum extent practicable with the enforceable policies of a
state coastal management program. The term “consistent to the maximum extent practicable”
means fully consistent with the enforceable policies of management programs unless full
consistency is prohibited by existing law applicable to the Federal agency. 15 CFR 930.32(a)(1).
The federal government certified the California Coastal Management Program (CCMP) in 1977.
The enforceable policies of that document are Section 3 of the California Coastal Act of 1976. Al
consistency documents are reviewed for consistency with these policies.

Magnuson-Stevens Fishery Conservation and Management Act (MSA)
The MSA provides for the conservation and management of the nation’s fishery resources through

the preparation and implementation of FMPs. The MSA calls for NMF S to work with regional Fishery
Management Councils to develop FMPs for each fishery under their jurisdiction. One of the required
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provisions of FMPs specifies that essential fish habitat (EFH) be identified and described for the
fishery, adverse fishing impacts on EFH be minimized to the extent practicable, and other actions
to conserve and enhance EFH be identified. The actalso mandates that NMF S coordinate with and
provide information to Federal agencies to further the conservation and enhancement of EFH.
Federal agencies must consult with NMFS on any action that might adversely affect EFH. When
NMFS finds that a federal or state action would adversely affect EFH, it is required to provide
conservation recommendations.

Marine Mammal Protection Act (MMPA)

The MMPA provides for the protection of marine mammals within the United States by protecting
marine mammals from take, accept when specifically authorized or exempted. Implementation of
the MMPA is divided between the USFWS and NMFS.

Executive Orders

Several Executive Orders (EO) relating to biological resources would need to be complied with as
future planning and implementation of any of the proposed restoration measures take place.
Relevant EOs include the following:

e Invasive Species—EO 13112, issued on February 3, 1999, helps prevent the
introduction of invasive species and provides for their control and minimizes the
economic, ecological, and human health impacts that invasive species cause.

e Protection of Wetlands—EO 11990, issued on May 24, 1977, helps avoid the long-term
and short-term adverse impacts associated with destroying or modifying wetlands and
avoiding direct or indirect support of new construction in wetlands when there is a
practicable alternative.

e Migratory Birds—EO 13186, issued on January 10, 2001, promotes the conservation of
migratory birds and their habitats and directs Federal agencies to implement the
Migratory Bird Treaty Act.

e Protection and Enhancement of Environmental Quality—EO 11514, issued on March 5,
1970, supports the purpose and policies of NEPA and directs Federal agencies to take
measures to meet national environmental goals.

State Laws and Requlations

California Endangered Species Act

The California Endangered Species Act focuses on protecting all native species of fishes,
amphibians, reptiles, birds, mammals, invertebrates, and plants, and their habitats threatened with
extinction and those experiencing a significant decline which, if not halted, would lead to a
threatened or endangered designation.

Malibu Creek Ecosystem Restoration Study 85 Final Report



Integrated Feasibility Report

California Fish and Wildlife Code, Sections 1600-1607

Sections 1600 through 1607 which regulate work that would substantially divert, obstruct,or change
the naturalflow of a river, stream, or lake; that would substantially change the bed, channel, or bank
of a river, stream, or lake; or that would use material from a streambed.

The Porter-Cologne Water Quality Control Act also applies to biological resource protections.

Local Policies or Plans
Malibu Creek General Plan

The Malibu Creek State Park General Plan (amended 2004) identifies multiple goals to protect and
enhance riparian and aquatic habitats, wildlife corridors, sensitive species such as steelhead trout,
and cultural resources. The General Plan calls out several goals and guidelines that support the
purpose and need of this project. Key items are listed below.

e Goal Natural Resources-4 (NR-4): Protect, restore, and perpetuate native wildlife populations
significant to the Park and the wider region.

e Goal NR-5: Protecting biocorridors and enhancing the movement of wildlife through the Park
is essential to the survival of local species. The Park will work to maintain and enhance the
dispersal and movement of native animals within and beyond Park boundaries.

o Guideline NR-5.3: The riparian corridors in the Park encompass unique assemblages of
vegetation and wildlife. Protect and enhance these important habitat movement corridors
throughout the Park.

o Guideline NR-5.4: Undertake efforts to enhance steelhead habitat and improve habitat
connectivity through the Park.

3.4.2 Vegetation Surveys and Mapping

A total of 695 species of vascular plants from 108 families have been documented to date from the
Santa Monica Mountains (McAuley 1996, National Park Service (NPS) 2008, CNDDB 2013). Most
of the observed plants are common to the region and many in the study area are widely distributed.

SMMNRA NPS staff conducted vegetation mapping for the study in 2004 in conjunction with
vegetation classification and mapping that they were conducting for the Santa Monica Mountains
(NPS 2005; Figure 3.4-1). Vegetation was classified utilizing rapid bioassessment and vegetation
classification developed by Sawyer and Keeler-Wolf (1995) and the California Native Plant Society.

Photo interpretation and field investigation were used to map natural vegetation of lower Malibu
Canyon (ridgeline to ridgeline) from PCHto 1.5 mi above Rindge Dam. The minimum mapping unit
was 0.5 hectare. In addition, information from the photo interpretation was field-verified within
approximately 500 ft on either side of Malibu Creek from PCH to 1.5 mi above Rindge Dam,
approximately the confluence with Cold Creek. A record ofinvasive, exotic species and uncommon
or rare plant species encountered during the surveys was also generated.

Vegetation communities were delineated as field drawn polygons onto geo-referenced and ortho-
rectified aerial image field maps that were developed with Geographic Information System (GIS)
software by Geo InSights, Inc. Field-collected vegetation community information was digitized into
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GIS and used to generate vegetation community mosaics that depict the vegetation communities
within the study area.

Chaparral is the major plant community that dominates the study area, occurring predominately on
the hillsides while mixed riparian and alluvial scrub habitat occurs along the riparian zone of Malibu
Creek (see Table 3.4-1). Other less abundant but important communities include woodlands,
coastal scrub, and grass/forbs.

3.4.3 Riparian Corridor

Riparian Vegetation

The following discussion focuses on the Malibu Creek riparian corridor. Riparian communities are
situated along stream courses and adjacent stream banks and require moist, bare mineral soils for
germination and establishment, much like the conditions following periodic flooding (Holland 1986),
and are a transition between the aquatic plant community and the upland plant community. The
riparian zone is a classic example of an ecological “edge” where the density and diversity of plants
and animals tend to be higher in the border, or edge, between two communities (in this case the
aquaticand upland communities) than in either of the communities (Faberetal. 1989). Undisturbed
riparian corridors are rare in southern California, owing to development alongside streams and
channelization for flood risk reduction.

Riparian vegetation is dynamically related to hydro-geomorphic factors. Where slopes are steep,
water scours the streambed. Major storms can produce sediment-laden flows that dislodge large
portions of the riparian vegetation and alter the stream channel. Where gradients are low, alluvial
material is deposited, thereby providing areas where pioneer, seral vegetation can become
established. If the interval between stream-altering flows is several years, rapidly growing riparian
vegetation can mature into dense riparian canopies.

Non-Native Vegetation

The non-native, invasive giant reed Arundo (Arundo donax) colonizes the floodplain within Malibu
Creek and has been demonstrated to effectively exclude many native species. Within active
channels, scouring action removes Arundo, as well as native woody vegetation before maturation.
However, in lower flood terraces that may be washed over by floodwaters but not necessarily
scoured, existing populations of Arundo and other vegetation can survive. Once established,
populations of Arundo can out-compete and displace native vegetation in a number of ways
including depleting existing water and overcrowding native vegetation. Arundo spreads by lateral
rooting and can quickly colonize an area to create a mono-species stand. Arundo increases by
20% in overall cover within 25 yrs, then by another 20% overall cover after 50 yrs. Several local
agencies and organizations have programs underway to control the spread of Arundo within the
Malibu Creek watershed and the Santa Monica Mountains generally. Long-term success of these
programs is unknown at this time.

Other aggressive non-native species of concern include fountain grass (Pennisetum setaceum),
spurge (Euphorbia spp), and pepperweed (Lepidium latifolium). These non-natives crowd out
native species by outcompeting for light, water, and nutrients. Due to their rapid spread, non-native
species are generally assumed to increase by 10% overall cover within 25 yrs and another 10%
overall cover after 50 yrs.

Malibu Creek Ecosystem Restoration Study 87 Final Report



Integrated Feasibility Report

Wetland Habitat

A small portion of riparian fringe wetlands are expected to occur along Malibu Creek, which likely
support a variety of facultative and obligate wetland plant species, including cattail (Typha sp.),
mulefat (Baccharis salicifolia), and a variety of willow species. (Salix spp.).

Malibu Creek Stream Reaches

Malibu Creek Riparian Corridor Upstream of Rindge Dam (Stream Reach 5)

Malibu Creek in general is typical of streams in southern California coast range mountains in that it
exhibits typically steep gradients and is dominated by a flashy precipitation regime (Faber et al.
1989). “Flashy” signifies that the river stage rises and falls abruptly within a hydrologic event. The
most predominant vegetation type within the upper river corridor is western sycamore (Platanus
racemosa) and willow (Salix sp.) with pockets of coast live oak (Quercus agrifolia).

The current reservoir area behind Rindge Dam is completely filled with sediment. The area is
currently highly disturbed with sparse riparian vegetation. The reservoir area is mostly vegetated
with arroyo willow (Salix lasiolepis) and the exotic fountain grass (Pennisetum setaceum). The
predominant vegetation surrounding the former reservoir is greenbark ceanothus (Ceanothus
spinosus) and mountain mahogany (Cercocarpus betuloides).

Malibu Creek Riparian Corridor Downstream of Rindge Dam (Stream Reaches 4-2)

The most predominant vegetation type just below the dam in the river corridor (Reaches 4 and 3)
is western sycamore (Platanus racemosa). Further downstream (Reach 2), the river corridor is
dominated by arroyo willow and red willow (Salix laevigata) with some patches of sycamore, alder
(Alnus rhombifolia), Coyote brush (Baccharis pilularis), and mulefat (B. salicifolia). Photo 3.4-1and
Photo 3.4-2 show typical views of habitat downstream of Rindge Dam.
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3.4.4 Upland Vegetation in the Malibu Creek Watershed

Upland plant communities are dominated by plant species that do not require a permanent source
of water (xerophytes). These communities typically require only seasonal precipitation to obtain
adequate water for growth and reproduction. Upland vegetation classes observed in the surveyed
portion of Malibu Creek are described below. Upland areas within the project area evaluated for
potential use (Figures 4.4-1 to 4.4-3), including Upland Site F and Sheriff's Honor Camp, span a
range of vegetation types and disturbance regimes. However, habitat types present at all these
locations are covered in the discussion below.

The major non-urban upland vegetation communities within the watershed include
grasslands/forbland (California annual grassland and ruderal grassland), chaparral (chamise,
sumac, sumac-black sage, and sumac-ceanothus series), Coastal (sage) scrubs (e.g., black sage,
white sage, mixed sage, and coyote brush series), and woodlands (California walnut and coast live
oak series). See Figure 3.4-2 and Table 3.4-1 (HTB Stream Team data from 11/7/98 to 9/12/04).

Chaparralin the Malibu Creek area consists of a variety of plants that thrive in poor, dry, sandy,
rocky soils. Chaparral is the most dominant vegetation community of the uplands, comprising 65%
of the total. Plant species associated with this habitat include but are not limited to, ceanothus
(Ceanothus spp.), chamise (Adenostema fasciculatum), currant (Ribes spp.), fuchsia-flowered
gooseberry (Ribes speciosum), black sage (Salvia mellifera), purple sage (Salvia leucophylla),
holly-leaf cherry (Prunus ilicifolia), holly-leaf redberry (Rhamnus ilicifolia), laurel sumac (Malosma
laurina), mountain mahogany (Cercocampus betuloides), poison oak ( Toxicodendron diversilobum),
scrub oak (Quercus berberidifolia), sugar bush (Rhus ovata), and toyon (Heteromeles arbutifolia)
(CSP 2003). Chamise and laurel sumac are the most common chaparral species present.

] i s

Photo 3.4-1 - Big Bend Area 1.75 Miles Downstream of Rindge Dam
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stream of Rindge Dam

About 4% of the upland area consists of coastal sage scrub vegetation, which includes buckwheat
(Eriogonumspp.), sages (Salvia spp.), yucca ( Yucca whipplei), and cacti (various species). Coastal
sage scrub in the Malibu Creek area occurs on xeric sites (areas that receive only a small amount
of moisture with shallow soils). Sage scrub species are typically drought-deciduous plants with
shallow root systems. Coastal sage scrub is considered a sensitive habitat by the CDFW (Holland
1986) because this community’s relatively few remaining acres supports an extremely high number

of sensitive species (CSP 2003).

Table 3.4-1 Major Upland Plant Communities in the Malibu Creek Project Study Area

Plant Community Area (Acres) Percent

Chaparral 2,104 65
Urban 620 19
Woodland 318 10
Coastal Scrub 148 4

Grass / Forbland 59 2

Total Mapped Area 3249 100
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Grasslands in the Malibu Creek area consist of low-growing herbaceous species dominated by
annual and perennial grasses and forbs. Grazing and cultivation has left only a few native grasses
such as purple needle-grass (Nassella pulchra), California brome (Bromus carinatus), and blue
wildrye (Elymus glaucus) that occur in small, isolated patches as remnants of the former large
expanses that once characterized the area’s foothills and flatlands. Today, the dominant grasses
are introduced, nonnative grasses such as various bromes (Bromus spp.), wild oats (Avena spp.),
and ryegrasses (Loliumspp.). Forbsfound in the grassland community include, butare not limited
to, California poppy (Eschscholzia spp.), tarplant (Deinandra spp. And Madia spp.), lupines
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(Lupinus spp.), lilies (variety), clover (Trifolium spp.), thistles (variety), asters (variety), and fennel
(Foeniculum vulgare).

Grassland typically grows in well-developed, deeper, fine textured soils on gentle slopes and flats,
coastal terraces, and in disturbed sandy sites. Areas dominated by grasses are often in early
successional stages. Over time, grassland tends to revert to shrublands, and eventually even to
woodlands, if burning and disturbance frequencies are minimal (Zedler et al. 1997).

Woodlands make up about 10% of the survey area. Woodland vegetation is dominated by woody
trees and tall tree-like shrubs, forming an open to closed canopy, growing over a scattered variety
of low-growing shrubs and a graminoid (grassy) ground layer. Some woodland communities may
not contain a shrub stratum, and may consist only of a tall canopy over annual or perennial
grasslands. Woodland understory is directly related to the density of the tree canopy and its total
percent canopy cover. Permanent shade, created by dense tree canopies, typically inhibits the
growth of stratified layers. The woodland community is typically found on the north and northeast-
facing slopes and in the shaded canyon bottoms on moderately to very deep, well-drained soils.
Groves are formed across valleys and along streams and intermittent drainages, where permanent
water is within reach of the roots.

Malibu Lagoon

Malibu Creek flows into the Pacific Ocean at Malibu Lagoon estuary near the city limits of Malibu,
California. The lagoon is part of Malibu Lagoon State Beach. Malibu Lagoon currently receives a
combination of natural, seasonal freshwater input, and a substantial non-natural water input from
various sources including the TWRF. Most of the information in the following section is taken from
Dillingham (1989) and Moffat and Nichol (2005).

Malibu Lagoon tends to close to tidal flow through the formation of sand bars across its ocean front.
In some extremely wet years, the lagoon remains open to the ocean and tidal exchange occurs all
year. In some dry years, the sand bar remains unbreached in the winter and water flows over the
sand bar. Large floods temporarily remove most of the vegetation, greatly alter topography, and
completely redefine the habitats and occurrence of vegetation.

The high volumes of freshwater input to the lagoon estuary greatly influences the plant species
found in the area, and favor plants tolerant of brackish rather than salt water. The distribution of
plants in less disturbed estuaries occurs in zones based on plant salt tolerance and inundation
levels. In Malibu Lagoon, this natural zonation of vegetation that occurs in other estuaries was non-
existent.

Past inventories identified approximately 133 plant species in the lagoon. Only about 5% of these
are native estuary plants. Prior to recent restoration activities, the majority of the area (65%) was
vegetated with non-native exotic species. In 2012-2013, Malibu Lagoon underwent extensive
restoration by the Malibu Lagoon Habitat Enhancement Project, funded by the CDPR, HTB, and
SMBRC and others, via several grants. Restoration activitiesincluded habitat restoration within the
lagoon, including recontouring of onsite channels to increase circulation. Additional plantings to
enhance the species diversity and cover occurred in 2014.

The three most dominant salt tolerant plants in the lagoon prior to the recent restoration activities
were salt grass (Distichlis spicata), fleshy jaumea (Jaumea carnosa), and to a lesser extent,
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pickleweed (Salicornia virginica). The dominance of fleshy jaumeain the estuary is likely the result
of the large freshwater influx that creates the dominant brackish conditions that favors fleshy
jaumea. Pickleweed normally dominates most southern California estuaries. Along the channel
banks, mats of drift algae (Enteromorpha intestinalis)are common. The lagoon is still in the process
of recovery following the recent restoration efforts. A more natural estuarine lagoon with
predominantly native fauna is expected. Native wetland vegetation common to southern coastal
salt marshes includes salt grass (Distichlis spicata), pickleweed (Salifcornia virginicia) and marsh
jaumea (Maumea carnosa), and common riparian fringe wetland vegetation includes various
species of willow and mulefat.

3.4.5 Wildlife

The Santa Monica Mountains supports a remarkably abundant wildlife community. The Santa
Monica Mountains are reported to supportover 450 vertebrate species, including 50 mammals, 384
species of birds, and 36 reptiles and amphibians (CDPR 2005).

The vegetation in the study area provides a variety of habitattypes, including sensitive riparian and
emergent wetland habitats. Riparian and aquatic wetlands occur throughout Malibu Creek and
provide wildlife with shade, protection from predators, and foraging, nesting, and breeding habitat.
The upland vegetation communities that occur within and adjacent to the project (e.g., annual
grassland, oak savannah, scrub and chaparral) support a wide variety of species, and contribute to
the overall wildlife species diversity.

Mammals in the study include a variety of large and small species. Mule deer (Odocoileus
hemionus californicus) are the largest herbivore. The largest predatoris the mountain lion (Felis
concolor), but its continued ability to survive in the mountains is uncertain due to its need for large
expanses of unfragmented habitat. Other mammals typical of the study area are the western gray
squirrel (Sciurus griseus), raccoon (Procyon lotor), gray fox (Urocyon cinereoargenteus), bobcat
(Lynx rufus), and coyote (Canis latrans).

NRCS (1995) reports that over 384 species of birds have been observed in the Malibu Creek
watershed and vicinity. More than 262 species have been recorded in Malibu Lagoon alone.
Approximately 117 species of resident bird species are estimated to breed in the area. Thirteen
raptor species breed in the Malibu Creek watershed, including red-shouldered hawks (Buteo
lineatus), red-tailedhawks (B. jamaicensis), sharp-shinned hawks (Accipeter striatus), great homed
owls (Bubo virginianus), and burrowing owls (Athene cunicularia).

About 25 species of reptiles inhabit the watershed. They include southern alligator lizard (Elgaria
multicarinata), coastal whiptail (Aspidoscelis tigris stejnegeri), side-blotched lizard (Uta
stansburiana), two-striped garter snake (Thamnophis hammondii), southwestern pond turtle (Emys
marmorata), and gopher snake (Pituophis melanoleucus).

Amphibians reported in the study area include species such as California treefrog (Pseudacris
regilla), bullfrog (Rana catesbeiana), California newt (Taricha torosa torosa), and western toad
(Bufo boreas halphilus).

A variety of other federal and state wildlife species of concern including the Coast Range newt
(Taricha torosa torosa), two-striped garter snake (Thamnophis hammondi), coast patch-nosed
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snake (Salvadora hexalepis virgultea), and western pond turtle (Emys marmorata), among others,
are known in Malibu Creek.

3.4.6 Freshwaterand Estuary Fish

Seventeen fish species, both native and non-native, have been documented in previous surveys
within the study area (Swift et al. 1993, Dagit and Abramson 2007, Moyle 2002, Dagit pers. Comm.
2013). Native freshwater species occurring in the study area include: federal endangered and
California species of concern southern California steelhead-Southern California Distinct Population
Segment (DPS) (Onchorhynchus mykiss), federally endangered and California species of concem
tidewater goby (Eucyclogobius newberryi), California species of special concern arroyo chub (Gila
orcultti), Pacific lamprey (Lampetra tridentata), prickly sculpin (Cottus asper), topsmelt (Atherinops
affinis), staghorn sculpin (Leptocottus armatus), striped mullet (Mugil cephalus) and California
killifish (Fundulus parvipinnis). Non-native freshwater species occurringin the study area include:
green sunfish (Lepomis cyanellus), bluegill (Lepomis macrochirus), fathead minnow (Pimephalas
promelas), mosquitofish (Gambusia affinis), largemouth bass (Micropterus salmoides), common
carp (Cyprinus carpio), channel catfish (/ctalurus punctatus), and black bullhead (Ameiurus melas).

The estuary fish found in Malibu Lagoon are typical of small southern Califomnia saltmarshes. The
Lagoon serves as an important primary and nursery habitat for several fish species, including the
tidewater goby. Numerous salmonid species, including steelhead, are known to use estuaries as
important zones for feeding and acclimation prior to entering the marine environment (NMF S, 2005),
and based on local observations (R. Dagit, pers. Comm), Malibu Lagoon is considered to serve a
similar purpose for the Southern California steelhead from Malibu Creek. The Pacific lamprey,
under consideration by the USFWS (69 FR 77158, December 27, 2004) for listing under the
Endangered Species Act (but not listed), is known to occur sporadically in the study area and is
considered to be rare. Arroyo chub are known both above and below Rindge Dam in Malibu Creek
(Swift et al. 1993).

3.4.7 Shoreline Habitat

The shoreline area evaluated in this study includes the Los Angeles County Malibu Surfrider beach
area east of the Malibu Pier. Much of this area is heavily disturbed by humans and there are homes
adjacent to the beach. The beach is sandy and contains little vegetation.

Tothe eastof Malibu Pier, the shoreline diminishes from a sandy beach to a rocky shoreline. Large
boulders have been placed at the base of shoreline homes for protection. A cement wall separates
PCH and the Pacific Ocean. Intertidal boulders in front of homes east of the proposed placement
area support patchy areas of surf grass (Phyllospadix torreyi). California grunion (Leuresthes
tenuis) may utilize the sandy beach area, but are considered unlikely due to the narrow nature of
the beach, backed by rock rip rap protection for the adjacent parking lot. Delivery of beach
compatible material will be limited to temporary storage areas in the parking lot adjacent to Malibu
Pier.

The federal and state endangered and California fully protected California least tern (Sternula
antillarum browni), and federal threatened and California species of concern western snowy plover
(Charadrius nivosus nivosus) all utilize the sandy beach areas associated with the mouth of the
Malibu Lagoon, which is a half mile west of the Malibu Pier. Seven California least tern nests were
documented at Surfrider Beach in 2013. Further details are included in section 3.4.7 below. A
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variety of other birds utilize shoreline habitat in the area, include numerous species of gulls,
shorebirds, wading birds, terns, and pelicans.

3.4.8 MNear Shore Habitat

The nearby intertidal and subtidal habitats are primarily sand influenced with low relief rubble and
cobble/gravel between the shoreline and a depth of -20 ft MLLW. Marine invertebrates common to
the sandy near shore inter- and shallowsubtidal habitats include mole crabs, clams, and polychaete
worms, which bury themselves in the sand between cobbles and feed on particles brought in by the
waves. These species in turn are fed on by shorebirds during low tides and by fish during high
tides. The mixture of sand and cobble, coupled with the strongwave energy and periods when low
tides expose the areato desiccation, creates a harsh environment that limits the numbers of animal,
plant, and algal species that occur in this area. Little neck clams (Protothaca staminea) could act
as indicator species should any non-natural sand movement occur within the beach area.

Several hundred species of finfish occupy California’s near shore environment. The fishes found
in the warmer waters of southern California are seldom found north of Point Arguello. The most
common fish found in the nearshore environmentare the rockfishes. Another dominantfish of the
soft-bottom habitats in southern California are the left-eyedflatfish (family Bothidae) (e.g., California
halibut [Paralichthys californicus] and sanddab [Citharichthys sp.]); right-eyed flatfish (family
Pleuronectidae)(e.g., turbot [Hypsopsetta guttulata and Pleuronichthys sp.]);and tonguefish (famiy
Cynoglossidae) (e.g., California tonguefish [Symphurus atricauda]). Other common near shore
sandybottomdwellersinclude the Pacific angel shark and skates and rays. Fish common in or near
the surf zone include California corbina, surfperches, grunion, and croakers.

Marine mammals potentially occurring in the nearshore waters include the common dolphin
(Delphinus delphis), Pacific white-sided dolphin (Lagenorhynchus obliquidens), harbor seals
(Phoca vitulina), California sea lions (Zalophus californianus), and California gray whales
(Eschrichtius robustus). Although individual seals and sea lions may be sighted along the nearby
shoreline, the beach is not expected to be used as a haul-out area for either of these species.
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3.4.9 Threatened, Endangered, and Sensitive Species

Plant and animal species are designated as sensitive because of their overall rarity, endangerment,
unique habitat requirements, and/or restricted distribution as defined by the USFWS or NMFS. In
general, itis a combination of these factors thatleads to a sensitivity designation. Sensitive species
include those listed by the NMFS, USFWS, CDFW, and the California Native Plant Society (CNPS)
(Skinner and Pavlik 1994). The CNPS listing is sanctioned by the CDFW and essentially serves as
its list of “candidate” species for state Threatened or Endangered plant species.

Special-Status Plants

State or federally listed, candidate, or otherwise sensitive plant species encountered during surveys
or previously documented are described below. Potentially, some of the historically documented
rare species in the Malibu Canyon watershed could occur within the study area and are therefore
included in the descriptions below. While no targeted vegetation surveys were performed
specifically for this IFR, the NPS performed a focused rare plant survey as part of the vegetation
surveys for the Malibu Creek area in 2003-2004. Rare plant surveys were performed by visiting
previously known locations of rare plants obtained through literature and herbarium searches.
Locations on public lands in the watershed were visited and assessed for presence or absence of
species. Additionally, the entire canyon of the study area was surveyed on foot for any possible
new locations of rare species known to exist in the canyon, as well as for any possible new additions
to the rare plant list. Any uncommon plant species occurrences also were recorded. The potential
of sensitive plants from the Malibu Canyon area to occur within the study area was based on the
results of the earlier NPS surveys as well as based on CDPR expertise and input from USFWS and
CDFW, and is summarized in Table 3.4-2. Species that have the potential to be present today are
shaded in Table 3.4-2 and discussed in more detail. More detailed surveys of vegetation would be
performed during PED phase of the project.

Table 3.4-2 Known and Potentially Occurring State or Federal listed Threatened or
Endangered Plant Species within the Study Area

Species Status Occurrence Critical Habitat
Common Name (Scientific Name) E?\ld;éal’ State; gto)tseirt\i/z? Potential, No
No potential. Known to occur | None in project
in SMMNRA, but not at the area.

project site. Suitable habitat
not present.

Historically observed in None
vicinity of Malibu Lagoon but
not currently present.
Historically observed in None
1B vicinity of Malibu Lagoon but
not currently present.
Potential at Upland Site F. Near Malibu
Known to occur in the lower State Park.
Lyons's Pentachaeta FE CE. 1B reaches of Malibu Creek well
(Pentachaeta lyonii) T outside the project site where
it will not be directly impacted.
Suitable habitat not present.

Braunton's Milk-vetch (Astragalus

brauntonii) FE, 1B

Coulter's goldfields (Lasthenia
. 1B
glabrata ssp. coulteri)

Davidson'’s saltscale (Atriplex
serenana var. davidsonii)
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Species

Status

Occurrence

Critical Habitat

Common Name (Scientific Name)

Federal; State;
CNPS

Observed, Potential, No
Potential

Malibu Baccharis (Baccharis

Low potential. Observed in
upstream near Malibu Creek

None

. X 1B State Park headquarters

ezl outside of the project

footprint.

Low potential. Known to None in project
Marcescent Dudleya (Dudleya :

FT, CR, 1B occur in upstream and area.

Cymosa ssp. marcescens) outside of the project site.

Moderate potential to occur None
Plummer’'s mariposa lily SEICEIELIE s

4 floodplain. Known in Stokes

(Caileihaius plumeree) Canyon just to the north of

the project site.

Potential to occur on or None

B associated with clay soils of
s;;ucr;g'lﬁal\;:;j ileres (Caiionie 1B cismontane wetlands and
Py valley and foothill grasslands.

Blooms March-May.

Low potential. Known to None in project
Santa Monica Dudleya (Dudleya FT 1B occurin SMMNRA upstream | area.
cymosa ssp. ovatifolia) ’ and outside of the project

site.

Low potential. A perennial None
Sonoran maiden fern (Thelypteris 2B rhizomatous herb associated

puberula var. sonorensis)

with meadows, streams, and
seeps.

Federal:

FE =Listed as Endangered under the federal Endangered Species Act (ESA).
FT =Listed as Threatened under the federal ESA.

FSC=Species of Concern.State:

CE=Listed as Endangered under the California ESA.

CR =Listed as rare under the California Native Plant Protection Act. This category is no longer used for
newly listed plants, but some plants previously listed as rare retain this designation.
CSC=Species of special concern in California.

California Native Plant Society:

1B =List 1B species: rare, Threatened, or Endangered in California and elsewhere.
2=List 2 species: rare, Threatened, or Endangered in California but more common elsewhere.
3=List 3 species: plants about which more information is needed to determine their status.

4 =List 4 species: plants of limited distribution.

—= No listing.

Lyon’s Pentachaeta (Pentachaeta lyonii)

Lyon’s pentachaeta is federally listed as endangered. This speciesis also listed as endangered by
the State of California and is a CNPS List 1B species. This plantis found in open areas amongst
chaparral, coastal sage scrub, and valley and foothillgrasslands. This speciesis known from fewer
than 30 extant occurrences in the Santa Monica Mountains and Simi Foothills (Service 2008).
Lyon’s pentachaeta is threatened by development, fire regimes, non-native vegetation, and
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recreational activities. This species may occur within Site F. Designated critical habitat exists near
the Malibu Creek State Park.

Malibu Baccharis (Baccharis malibuensis)

Malibu baccharisis a CNPS List 1B species. This plantis foundin chaparral, cismontane woodland,
and coastal scrub. This species is known from four occurrences in the Santa Monica Mountains,
Los Angeles County. Malibu baccharis are threatened by urbanization. This species has been
observed upstream of the dam removal site, near the Malibu Creek State Park headquarters, but is
expected to have a low potential to occur on the project site.

Marcescent Dudleya (Dudleya cymosa ssp. marcescens)

Marcescent dudleya is federally listed as threatened and is a CNPS List 1B species. This plantis
found in chaparral on volcanic soils and is endemic to the Santa Monica Mountains (Service 2009c).
The subspecies is known from eight occurrences. Marcescent dudleya is threatened by
development and foot traffic. This species is known to occur in the SMMNRA, butis considered to
have low potential to occur at the project site.

Plummer’s Mariposa Lily (Calochortus plummerae)

A perennial herb found in granitic substrates of chaparral, coastal sage scrub, cismontane
woodland, lower montane coniferous forest, and foothill grasslands. Blooms May-July. Moderate
potential to occur on-site. Suitable habitat occursthroughout Malibu Creek State Park; the closest
known site is located in Stokes Canyon approximately 0.85 mi up Mulholland Hwy, just east of the
Malibu Creek State Park.

Round-leaved Filaree (California macrophyilla)

Round-leaved filaree is a species of flowering plant in the geranium family, Geraniaceae, thatis a
CNPS List 1B species. It is native to the western United States and northern Mexico, where it grows
in open habitat such as grassland and scrub. It is an annual herb that grows only a few centimeters
high, forming a patch of slightly lobed, somewhat kidney-shaped to rounded leaves on long, slender
petioles. It is native to the western United States and northern Mexico, where it grows in open
habitat such as grassland and scrub. This species has the potential to occur on or associated with
clay soils of cismontane wetlands and valley and foothill grasslands and may occur at the project
site.

Santa Monica Dudleya (Dudleya cymosa ssp. ovatifolia)

Santa Monica dudleya is federally listed as threatened and is a CNPS List 1B species. On a broad
scale, suitable habitat for this subspecies is generally located on sedimentary and conglomerate
rock on canyon bottoms and shaded slopes in drainages along the south-facing slope of the Santa
Monica Mountains. Adjacent plant communities include coastal scrub and chaparral (Service
2009b). This subspecies is known from fewer than four extant occurrences in Los Angeles, and
Orange counties. Santa Monica dudleya are threatened by development and recreation. This
species is known to occur in the SMMNRA upstream of the site, but is considered to have low
potential to occur at the project site.
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Sonoran Maiden Fern (Thelypteris puberula var. sonorensis)

Sonoran maiden fern is a perennial rhizomatous herb associated with meadows, streams, and
seeps, and is a CNPS list 2B species. This species has low potential to occur at the project site.

Special-Status Wildlife

NPS (2002) identified 84 rare, sensitive, threatened, or endangered vertebrate animals that occur
or potentially could occur in the entire Santa Monica Mountains. For the Malibu watershed, the
Malibu Creek Watershed Plan identified about 40 such species in their 1995 report (NRCS 1995).

Species that have been observed or potentially exist within the study area based on a review of the
California Natural Data Diversity Base (2013), discussions with CDPR staff, and cross referenced
with CDPR (2005), NPS (2002), NRCS (1995) are shown in Table 3.4-3. Species that have the
potential to be present today are shaded in Table 3.4-3 and discussed in more detail below.

Table 3.4-3 Known and Potentially Occurring State or Federal Listed Threatened or
Endangered Wildlife Species within the Study Area

Species Status Occurrence Critical Habitat
Common Name Federal; Observed, Potential, No
(Scientific Name) State Potential
FISH

Observed in Malibu Creek | None

Arrqu Sl (e CSC potential to occur in
orculttif) . .

upstream tributaries.
Southern California Observed in Malibu Creek Malibu Creek below
steelhead . Rindge Damto the

; FE, CSC downstream of Rindge
(Oncorhynchus mykiss)- Dam ocean
southern California DPS ’
Tidewater goby . . Malibu Lagoon
(Eucyclogobius FE, CE Ebserved Ll
. agoon.
newberryi)
AMPHIBIANS
Low potential to occur. None in project area.

Located 1 mile upstream
of LV-4 along Las
Virgenes Creek. None
seen in project sites
during surveys in 2018.
Observed in Santa None
Coast range newt CSC Monica Mountains and
(Taricha torosatorosa) Malibu Creek. Low
potential.

REPTILES

California red-legged

frog (Rana draytonii) FT,CsC
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Species Status Occurrence Critical Habitat
Common Name Federal; Observed, Potential, No
(Scientific Name) State Potential

Observed in Santa None
California horned lizard CSC Monica Mountains and
(Phrynosoma blainvillii) Malibu Creek. Potential to
occur.
Coast patch-nosed Obsgrved in Sa.nta None
snake (Salvadora CSC Momcg I}Aountalng,
hexalepis virgultea) pot_entla Mo BRI
project area.
Coastal whiptail Obsgrved in Sa.nta None
(Aspidoscelis tigris CSC Mor_nca Mou.ntams a_nd
stejnegeri) Mallbu_ Lake_, potential to
occur in project area.
Known from Stunt Ranch | None
: : and Cold Creek Canyon
=l Dlegolmaliiz Preserve. Potential to
kingsnake (Lampropeltis | CSC L .
zonata parvirubra) occur in sgltable habl’gat.s
along Malibu Creek within
the project area.
Silvery legless lizard Known to occur within the | None
(Anniella pulchra CSC study area, considered
pulchra) rare.
Two-striped garter Observed in Malibu None
: Lagoon, lower creek.
snake (Thamnophis CSC .
hammondii) Known to occur within the
study area.
Western pond turtle CSC Observed in Malibu None
(Emys marmorata) Creek; potential to occur.
BIRDS
American peregrine Low potential to None
falcon (Falco peregrinus | CE nest/occur, observed in
anatum) Malibu Creek State Park.
; ; Nearest record at Mt. None
S}Sgllf)S\let (Cypseloides CSC Wilson, no potential to
occur in project area
alifaie [aee e Potential to occur at No c_iesignated critical
(Sterna antillarum FE: CE: SFP offshore beach dlsposal habitat.
brown) T site (does not nestin
project area).
Observed in Santa None
Cooper's hawk CSC. WL Monica Mountains; high
(Accipiter cooperii) ’ potential to occur in
project area
. Potential to occur. None
clltemeagElanis | gap Observed in Malibu
chrysaetos)
Canyon.
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Species Status Occurrence Critical Habitat
Common Name Federal; Observed, Potential, No
(Scientific Name) State Potential

Unconfirmed sighting in None in project area.
the reach just above the
. . PCH Bridge and in Malibu
CEEDIEUER (e | mg o State Park. Suitable
bellii pusillus) ) ) .
nesting habitat occursin
the PCH portion of the
project area.
Least bittern No potential to occurin None
(Ixobrychus exilis) CSC project site. No suitable
4 habitat within project area.
. Sightings in Malibu State | None
Loggerhead shrike SC; CSC Park, not likely at project
(Lanius ludovicianus) area
Nearest record Cal Poly None
. Pomona, seen fall/winter
Merlin (Fa_r/co CSC at Malibu Lagoon, no
columbarius) : .
potential to occur in
project area.
Scattered recordsin Los | None
Northern harrier (Circus Angeles County including
CSC . .
cyaneus) Malibu. No potential to
occur in project area.
Osprey (Pandion Present at Malibu Lagoon, | None
prey CsC no potential to occur in
haliaetus) )
project area.
Nearest record Angeles None
Prairie falcon (Falco National Forest, no
. CSsC . .
mexicanus) potential to occurin
project area.
Rufous-crowned Nearest record None
sparrow (Aimophila CSC Chatsworth, no potential
ruficeps canescens) to occur in project area.
Sharp-shinned hawk Falllwmter visitor, .Iow None
- ; potential to occur in
(Accipiter striatus) CSC . :
project area during
construction window.
Suitable habitat present. None in project area
Southwestern willow Sightings as migrant in
flycatcher (Empidonax | FE, CE Malibu Canyon. Low
traillii) potential to occur at
project site.
No record in Los Angeles | None
Summer tanager csc County. Nearestrecord

(Piranga rubra)

Victorville, no potential to
occur in project area.
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Species Status Occurrence Critical Habitat
Common Name Federal; Observed, Potential, No
(Scientific Name) State Potential

. . Nearest record None
Trlcolo_red plackblrd CSC Northridge, no potential to
(Agelaius tricolor) occur in project area.

. No record in CNDDB. No | None
\V/;;;)S swift (Chaetura CSC potential to occur in
project area.
Wintering populations None in project area
present at beach fronting
Western snowy plover Malibu Lagoon, which is
. . designated critical habitat,
(Charadrius nivosus FT . .
nivosus) no potentlal to occur in
project area, beach too
narrow to provide suitable
habitat.
Western yellow-billed No potential; not None in project area
cuckoo (Coccyzus FT CE documented in study
americanus ’ area, suitable habitat
occidentalis) present.
. . . Sightings in Malibu Creek | None
)’g’;‘(‘fr‘z‘)‘ed kite (Elanus | orp State Park, not likely at
project area.
Nearest record Santa Fe | None
Yellow-breasted chat CSC Dam Recreational Area,
(Icteria virens) no potential to occur in
project area.
Yellow warbler No recent record in None
(Dendroica petechial CSC project area, no potential
brewsteri) to occur in project area.
MAMMALS
Observed in Santa None
American badger CSC Monica Mountains;
(Taxidea taxus) potential to occur in
project area.
Potential to occur in None
suitable crevice sites
California leaf-nosed bat CSC 2{?]2? ;\cggzum%r]?r? ’t(h?and
W ETEUS GRS project area. Potential to
forage over the project
area.
. Nearest record Sherman | None
P:/III;(cjiubSe;t (Antrozous CSC Oaks, no potential to
p occur in project area.
Ring-tail cat Roadkill found along Los | None
ning-taricat SFP Virgenes Road in 2012
(Bassariscus astutus)

within a few miles
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Species Status Occurrence Critical Habitat
Common Name Federal; Observed, Potential, No
(Scientific Name) State Potential

upstream of site. Potential
to occur in project area.
Low potential, no suitable | None
San Diego woodrat habitat present.
(Neotoma lepida CSC Documented west of
intermedia) project site on Pepperdine
University campus.
Southern California Low potential to occur, None
saltmarsh shrew (Sorex | CSC observed in Malibu
ornatus salicornicus) Lagoon.
South coast marsh vole Low potential to occur at | None
; . . project site, observed in
(Microtus californicus CSC . :
. Malibu Lagoon during
stephensi) .
restoration.
Potential; to occur in None
Spotted bat (Euderma suitable crevice sites,
CSC : .
maculatum) particularly along Malibu
Creek.
Townsend’s western . . None
: Low potential to occur in
big-eared bat . L
) CSC any isolated caves within
(Corynorhinus .
. the project area.
townsendii)
Western mastiff bat Observed in Malibu Creek | None
(Eumops perotis CSC State Park, potential to
californicus) occur in project area.
Yuma myotis (Myotis Potential to occur in None
umane%sis) Y CSC project area. Observed in
y Malibu Creek State Park.

Federal: same as Table 3.4-3.
State: same as Table 3.4-3 with the following additions:
CSC = California Species of Concern
SFP=California State Fully Protected Species

WL = California Watch List

Fish

Arroyo Chub (Gila orcutti)

The arroyo chub is a California species of special concern. This species was native to the Los
Angeles, San Gabriel, San Luis Rey, Santa Ana, and Santa Margarita Rivers and Malibu and San
Juan Creeks. It hasbeen successfully introduced far outside its native range, often with trout plants,
into the Santa Clara, Ventura, Santa Ynez, Santa Maria, Cuyama and Mojave River drainages and
Malibu, Arroyo Grande and Chorro Creeks. Introduced populations of this species are abundant in
the above noted rivers. The species is now absent from much of its native range and is abundant
only in the west fork of the San Gabriel River. The arroyo chub appears to prefer low gradient
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streams, concentrating in pools and backwaters. This species is known to occur in Malibu Creek
(NPS 2008, CNDDB 2013).

Southern California Steelhead — Southern California DPS (Oncorhynchus mykiss)

The southern California steelhead was originally federally listed as an endangered evolutionary
significant unit (ESU) on August 18, 1997. In 2002, after documentation of additional populations
south of Malibu Creek, NMFS extended the protection south to include watersheds down to the
Tijuana River. On January 5, 2006, the species was re-listed as an endangered distinct population
segment (DPS) for naturally spawned populations of steelhead and their progeny residing below
long-term impassible barriers. Critical habitat was designated for the southern California steelhead
on September 2, 2005. Steelhead, an ocean-going form of rainbow trout, is native to Pacific Coast
streams from Alaska south to northwestern Mexico. Wild steelhead populations in California have
decreased significantly fromtheir historical levels. Extensive habitatloss due to water development,
land use practices, and urbanization are largely responsible for the current population status.

Malibu Creek has been identified as a “high value” recovery planning area in the Recovery Plan for
California Steelhead (NMFS 2012). A critical recovery task identified in the recovery plan is the
removal of Rindge and Malibu dams, and physically modify road crossings, to allow steelhead
natural routes of migration to upstream spawning and rearing habitats, and passage of smolts and
kelts downstream to the estuary and ocean (NMFS 2012).

Prior to the completion of Rindge Dam in 1926, 14-pound steelhead were reportedly caught as they
migrated upstream to the lower reaches of Las Virgenes Creek and Cold Creek to spawn.
Observations of small numbers of adult steelhead in Malibu Creek below Rindge Dam have
continued to the present, including documented steelhead sightings in 1947, 1952, 1968, 1979,
1986, 1987, 1992, and 2006 through 2014. Recent surveys have documented steelhead rearing
habitat, as well as use of this habitat by juvenile fish, below Rindge Dam. A population of less than
101 adults is the most recent estimate of the Malibu Creek steelhead population (Dagit and Krug
2011).

Currently, the 3-mile stretch of Malibu Creek below Rindge Dam is designated as critical habitat for
steelhead (70 FR 52488, September 2, 2005). Above Rindge Damiitis estimated that 5.5 stream
miles of good to excellent steelhead habitatare currently inaccessible as a result of the impassible
barrier created by the dam. The NMFS has identified removal of Rindge Dam as a critical recovery
action in its Southern California Steelhead Recovery Plan (NMFS 2012) and that the inaccessible
reaches of Malibu Creek above Rindge Dam be identified as critical habitat. Although the area
above the dam is not currently designated critical habitat, NMFS concluded that historically this
currently inaccessible habitat provided the principal spawning and rearing habitat for steelhead
within the Malibu Creek watershed (NMFS 2004). Historical records showthat runs within Malibu
Creek have been estimated as high as 1,000 steelhead (Nehlsen et al. 1991). The current
population is estimated in the dozens (Franklin and Dobush 1989), with adult steelheads confirmed
returning to Malibu Creek every year from 2007-2015 (NMFS, 2016 and references therein).

Tidewater Goby (Eucyclogobius newberryi)

Tidewater gobies were federally listed as endangered on March 7, 1994. The USFWS designated
revised critical habitat for tidewater gobies on February 6, 2013. Malibu Lagoon was designated
as critical habitat, site LA-3. The tidewater goby, a member of the Gobiidae family, is the only
species in the genus Eucyclogobius. It is a small fish, rarely exceeding 2 inches standard length,
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and is characterized by large pectoral fins and a ventral sucker-like disk formed by the complete
fusion of the pelvic fins. Tidewater goby are known to occur in the Malibu Lagoon and the lagoon
is considered a source population.

The tidewater goby historically occurred in at least 134 California coastal lagoons. This speciesis
currently presumed to occur in about 112 locations throughout its range. The tidewater goby was
extirpated in the 1960s and reintroduced into Malibu Lagoonin 1991 by the Topanga-Las Virgenes
Resource Conservation District (NRCS 1995, USFWS 2004). Its decline can be attributed to
upstream water diversions, pollution, siltation, climate change, and urban development on
surrounding lands. These threats continue to affect the remaining populations of tidewater gobies.
In addition, given the lack of a marine life history stage and the high level of fragmentation between
existing populations, the probability for exchange between the populations and natural colonization
of suitable habitat is low.

Amphibians

Coast Range Newt (Taricha torosa torosa)

The California newtis a California species of special concern. This subspeciesis a stocky, medium-
sized salamander with rough, grainy skin in the terrestrial phase, and no costalgrooves. Terrestrial
adults are yellowish-brown to dark brown above, pale yellowto orange below. The eyelids and the
area belowthe eyes are lighter than the rest of the head. Aquatic larvae are light yellow above with
two dark regular narrowbands on the back. This subspecies is endemic to California and found
along the coast and coast range mountains from Mendocino County south to San Diego County in
wet forests, oak forests, chaparral, and rolling grasslands. In southern California, it can be found
in drier chaparral, oak woodland, and grasslands. Californianewts are known to occur in Malibu
Creek and Cold Creek (DeLisle et al. 1986). This subspecies is threatened by introduction of non-
native species and habitat loss. Low potential to occur in study area.

California Red-legged Frog (Rana aurora draytonii)

The California red-legged frog is Federally threatened and a California species of special concem.
It is the largest native frog in the western United States ranging from 1.75 to 5.25 inches from the
tip of the snout to the vent (Stebbins 2003). This species frequents marshes, slow parts of streams,
lakes, reservoirs, ponds, and other usually permanent water sources. The diet of California red-
legged frogs is highly variablelnvertebrates are the most common food items, although vertebrates
such as Pacific chorus frogs (Pseudacris regilla) and California mice (Peromyscus californicus) can
constitute over half ofthe prey mass eaten by larger frogs (Hayes and Tennant 1985). Larvae likely
eat algae.The source population within the Santa Monica Mountains is located upstream of the
study area within the Malibu Creek watershed. In 2018, the species had migrated downstream
within one-mile of LV-4. Efforts are ongoing by NPS to translocate and establish a new population
upstream of Century Dam and within other areas of the Santa Monica Mountains.

Reptiles

California Horned Lizard (Phrynosoma blainvilli)

The California horned lizard is a California species of special concern. This native coastal
subspecies is found in a variety of arid and mesic habitats such as coastal sand dunes, open scrub,
and riparian habitats with friable soils. The species ranges from Shasta County southward along
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the edges of the Sacramento Valley into much of the South Coast Ranges, San Joaquin Valley,
and Sierra Nevada foothills to northern Los Angeles, Santa Barbara and Ventura Counties
(Jennings and Hayes 1994). The specialized diet and habitat requirements, site fidelity, and cryptic
defense behavior make this species highly vulnerable. Commercial collecting, and habitat loss due
to agriculture and urbanizationare the main reasons cited for the decline of this taxa. Most surviving
populations inhabit upland sites with limited optimal habitat. Many of these sites are on marginally
suitable Forest Service land (Jennings and Hayes 1994). However, the most insidious threat to
California horned lizard is the continued elimination of its food base by exotic ants. Argentine ants
(Linepithema humile) colonize around disturbed soils associated with building foundations, roads
and landfills, and expand into adjacent areas, eliminating native ant colonies (Ward 1987). Under
these conditions California horned lizard populations have become increasingly fragmented, and
have undergone the added stress of a number of other factors, including fire, grazing, off-road
vehicles, domestic cats, and development (Jennings and Hayes, 1994). This taxon is unable to
survive habitats altered by development, agriculture, off-road vehicle use, or flood control structures
(Goldberg 1983). This speciesis known to occur within the study area (DeLisle etal. 1986, CNDDB
2013).

Coast Patch-nosed Snake (Salvadora hexalepis vigultea)

Inhabits semi-arid brushy areas and chaparral in canyons, rocky hillsides, and plains and occurs at
elevations from below sea level to around 7,000 ft. occurs in California from the northern Carrizo
Plains in San Luis Obispo County, south through the coastal zone, south and west of the deserts,
into coastal northern Baja California. Active during daylight, even in times of extreme heat.
Terrestrial, but may climb shrubs in pursuit of prey. Burrows into loose soil. Able to move very
quickly. Their acute vision allows them to escape quickly when they feel threatened, making this
snake sometimes difficult to capture during the heat of the day. When cornered, they will inflate the
body and strike. Eats mostly lizards, along with small mammals, and possibly small snakes, nestling
birds, and amphibians. There are norecords from the study area, however the study area is within
the known range of this species. Potential to occur in study area.

Coastal Whiptail (Aspidoscelis tigris stejneqeri)

The coastal whiptail is a California species of special concern. This subspecies is an active lizard
of deserts and semiarid habitats, usually where plants are sparse. It prefers open areas where it
can run to escape predators. Whiptails range from deserts to warmer, drier areas within montane
pine forests. They are also found in woodland and streamside growth, and avoid dense grassland
and thick growth of shrubs. Whiptails are usually found where the ground has firm soil and is rocky.
The whiptail’s diet consists of invertebratesincluding insectlarvae, termites, grasshoppers, beetles,
spiders, and scorpions, as well as other lizards (Stebbins 2003). The coastal whiptail is uncommon
over much of its range in California, but it is abundant in the desert regions where suitable habitat
is available (Zeiner et al. 1988). This subspecies is known to occur within the study area (DeLisle
et al. 1986, CNDDB 2013). Potential to occur in study area.

San Diego Mountain Kingsnake (Lampropeltis zonata parvirubra)

The San Diego Mountain Kingsnake is a colorful species with black, white and red crossbands that
completely encircle the body and tail. It has smooth, glistening scales. The snout and eyes are
generally black. Southern populations often have red spotting on top of head. Known from Stunt
Ranch and Cold Creek Canyon Preserve. Potential to occurin suitable habitats along Malibu Creek
within the project area.

Malibu Creek Ecosystem Restoration Study 108 Final Report



Integrated Feasibility Report

Silvery Legless Lizard (Anniella pulchra pulchra)

The silveryleglesslizard is a California species of special concern. This highly specialized fossorial
lizard occurs in a variety of habitats but is quite specific in its microhabitat requirements. It burrows
beneath the leaf litter of shrubs or trees in loose, sandy soils and is generally absent from soils
possessing a significant clay or silt component or that contain any degree of saturation, overlay a
high water table or are subjectto frequent disturbance (suchas flooding). This subspeciesis known
to occur within the study area (DeLisle et al. 1986). The USFWS considers this subspecies to be
rare in the study area. Extensive surveys for this species occurred as part of the Malibu Lagoon
restoration project, but none were found. Anecdotal information suggests they have been found at
the Adamson House area adjacent to the Malibu Lagoon. Potential to occur in study area.

Two-striped Garter Snake (Thamnophis hammondii)

The two-striped garter snake is a California species of special concern. This aquatic snake occurs
in semi-permanent and permanent freshwater streams and ponds with bordering riparian woodland
in central and southern California. It also frequents stock ponds and other human-made water
sources. It canrange well into xeric habitats such as chaparral adjacent to a watercourse. Habitat
alteration, flood control activities and the prolonged drought of 1986-1991 havereduced populations
throughout its range. Additionally, the introduction of non-native predators such as the largemouth
bass and bullfrogs, may have reduced or eliminated populations from many areas. This species is
known to occur within the study area (DeLisle et al. 1986). Two were seen in the Malibu Lagoon
and one seen in Cold Creek by CDPR staff in 2012-13.

Western Pond Turtle (Emys marmorata)

The western pond turtle is considered a California species of special concem and protected species
by the CDFW. The western pond turtle is found from sea level to approximately 6,600 feet, with
the majority of populations below 4,300 feetin both permanent and intermittent aquatic habitats.
Its distribution is fragmented by human activities, such as habitat alteration, grazing practices,
recreational fishing, and introduction of exotic predators and competitors (Jennings and Hayes
1994). The species is thought to be in a general state of decline in an estimated 75 to 80 percent
of its range. Threats to western pond turtles include climate change, introduction of non-native
species, and habitat loss due to development. Western pond turtles formerly occurred along all
major river systems within their presentrange. They are usually found near the banks or quiet
backwaters of streams where the current is relatively slow and basking sites and refugia are
available. However, they appear to be uncommon in heavily shaded areas, being concentrated
where openings in the streamside canopy allow sufficient sunlight to facilitate basking. They have
also been noted in small ponds and vernal pools in California. Western pond turtles may move
distances up to several hundred yards from drying pools to adjacent creeks (Service 1993).

Dagitand Albers (2009) determinedthat within the Santa Monica Mountains, itappears that westemn
pond turtles are restricted to remnant populations with limited recruitment at most locations. The
populations are isolated from one another and the potential for successful migration from one
location to another is extremely limited. In 2009, western pond turtles were found in eight sites, but
only two locations have more than 35 individuals. Fewer thanfive individuals were captured in five
locations and 16 individuals were found at one site. This pattern of disjunctive populations spread
over a wide area, resulting in significant population decline, appears to be the current pattern in
southern California (Bury and Germano 2008). Dagit and Albers’ (2009) study area covered
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approximately 279 mi? of the Santa Monica Mountains and extended from Topanga Canyon on the
east, to Wildwood Regional Park on the west. A variety of sites within the Malibu Creek watershed
were also surveyed. Western pond turtles were observed in eight locations, including Malibu below
the Rindge Dam, in 2009. DelLisle, et al. (1986) documented 13 locations with western pond turtles
in the Santa Monica Mountains. Westemn pond turtles are also documented to occur with the study
area in Las Virgenes Creek (CNDDB 2013).

Birds

American Pereqgrine Falcon (Falco peregrinus anatum)

Peregrine falcon is a California endangered species and a formerly federally listed endangered
species that was delisted by the USFWS effective August 25, 1999.

These falcons are formidable hunters that prey on other birds (and bats) in mid-flight. Peregrines
hunt from above and, after sighting their prey, drop into a steep, swift dive that can top 200 mi an
hour (320 kilometers an hour). They prefer wide-open spaces, and thrive near coasts where
shorebirds are common, but they can be found everywhere from tundra to deserts. Peregrines are
even known to live on bridges and skyscrapers in major cities. These birds may travel widely
outside the nesting season—their name means "wanderer." Though some individuals are
permanentresidents, many migrate. Some nesting sites have been in continuous use for hundreds
of years, occupied by successive generations of falcons.

California Least Tern (Sterna antillarum browni)

The California least tern is listed as Federally endangered and California endangered. The
California least tern is one of three subspecies of least tern, although recent genetic studies found
little variation among the subspecies (Whittier etal. 2006). The Californialeasttern (hereafter CLT)
nests along the west coast of North America, from Baja California, Mexico, north to the San
Francisco Bay area (USFWS 1985). CLT establish nesting colonies on sandy soils with little
vegetation on beaches, saltflats, estuarine islands,and man-made areas of dredge material (Keane
et al. 2010).

The CLT was listed as endangered by the U.S. Secretary of the Interiorin 1970 (USFWS 1973) and
the California Fish and Game Commission in 1971 (CDFG 1976) due to a population decline
resulting fromloss of habitat (Craig 1971, Cogswell 1977). The CLT Recovery Plan, which has not
been updated since 1985, included an appendix listing major feeding areas used from 1969 and
1977 and concluded that CLT “foraging, roosting, and wintering habitat must be preserved and
properly managed” (USFWS 1985). However, aside from foraging studies at localized areas and
summarized in this report, the relative importance of various foraging areas and habitats near CLT
nesting sites has not been evaluated (KBC 2003a, KBC 2003b), nor has official protection been
designated to any CLT foraging areas (USFWS 1985).

The CLT has been reported to forage in shallow waters of bays, lagoons, estuaries, tidal marshes,
river mouths, ponds and lakes (Thomson et al. 1997). However, a significant amount of foraging
also occurs offshore in deep-water habitats (KBC 2003a). CLT forage throughout the day by flying
over the water and diving/plunging for fish (Thompson et al. 1997).

CLTs feed in both saltwater and freshwater habitats on small (10 cm or less) prey fish, including
northern anchovy (Engraulis mordax), topsmelt (Atherinops affinis), jacksmelt (A. californiensis),
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shiner perch (Cymatogaster aggregata), rough silversides (Membras martinica), flat croaker
(Leiostomus xanthurus), deep-body anchovy (Anchoa compressa) or slough anchovy (A
delicatissima), among other species (Atwood and Kelly 1984). CLT are also known to eat
freshwater species including killifish (Fundulus parvipinnis) and mosquito fish (Gambusia affinis)
(Atwood and Kelly 1984). Atleast 49 species of potential forage fish have been identified from fish
dropped at 13 CLT nesting sites (Atwood and Kelly 1984).

Atwood and Minsky (1983) conducted the first systematic CLT foraging studies near three CLT
nesting sites. Their study concluded that 75% of CLT foraged within 1.2 km (0.75 mile) of nesting
sites, but foraging also occurred up to 3 km (1.86 mi) distant, although anecdotal observations have
been documented of CLT several miles from shore during the nesting season.

The California least tern is known to forage within the coastal area of the project vicinity and study
area. In 2013, seven nests were established, but ultimately failed, within the Malibu Lagoon State
Beach berm. Potentially presentin project area, but likely limited to foraging in Malibu Lagoon or
open ocean.

Cooper’s Hawk (Accipiter cooperii)

A medium-sized hawk of the woodlands. Feeding mostly on birds and small mammals, it hunts by
stealth, approachingits prey through dense cover and then pouncing with a rapid, powerful flight.
Observed in Santa Monica Mountains; high potential to occur in project area.

Golden Eagle (Aquila chrysaetos)

Golden eagles prey on rabbits, marmots, and ground squirrels. They also eat carrion, reptiles, birds,
fish, and smaller fare such as large insects. They have evenbeen known to attack full grown deer.
Ranchers once killed many ofthese birds for fear thatthey would prey on their livestock, but studies
showed that the animal's impact was minimal.

Golden eagle pairs maintain territories that may be as large as 60 mi2 (155 square kilometers).
They are monogamous and may remain with their mate for several years or possibly for life. Golden
eagles nestin high placesincluding cliffs, trees, or human structures such as telephone poles. They
build huge nests to which they may retum for several breeding years. Females lay from one to four
eggs, and both parents incubate them for 40 to 45 days. Typically, one or two young survive to
fledge in about three months.

Golden eagles are protected by the Bald and Golden Eagle Protection Act and are not a listed
species under the Endangered Species Act. The Act prohibits the “take” of golden eagles, which
includes intentional disturbance. Golden eagles may use portions of the Malibu Creek State Park
for nesting and foraging, specifically in the Century Dam area.

Least Bell’s Vireo (Vireo bellii pusillus)

A range wide decline of this species resulted in a federal listing of endangered on May 2, 1986 (51
FR 16474). Critical habitat for the species was designated on February 2, 1998 (59 FR 4845;
USFWS 1998). No critical habitat occurs in the study area. The decline was attributed to extensive
habitat loss and degradation and brood parasitism by brown-headed cowbirds (Molothrus ater).
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The least Bell's vireo is a neotropical migrant that breeds in low-elevation riparian habitats below
about 2,000 feet in willows and other low, dense valley foothill riparian habitat and lower portions of
canyons (Zeiner et al. 1990). Its breeding range is restricted to Southern California and Northem
Baja California, Mexico (USFWS 1998). They migrate and arrive from Mexican wintering areas by
the end of March and leave by the end of August (Zeiner et al. 1990). They are usually found near
water, but also inhabit thickets along dry, intermittent streams (Garrett and Dunn 1981). They are
typically associated with willow, cottonwood, baccharis, wild blackberry, or mesquite in desert
localities (Zeiner et al 1990). This species typically inhabits structurally diverse woodlands along
watercourses (USFWS 1998) where willow coveris 50% or more. LeastBell's vireo are diurnaland
active yearlong. They glean insects from foliage and branches and eat some fruits. An open-cup
nestis often placed on slender branch of willow, other shrub, mesquite, or other small tree made of
pieces of bark, fine grasses, plant down, horsehair (Zeiner et al. 1990). Least Bell's vireo are
monogamous. They lay 3-5 eggs in May to early June, incubate 14 days by both sexes, and fledge
11-12 days after hatching (Zeiner et al. 1990). Both sexes care for altricial young. Least Bell's
vireo have declined drastically or vanished entirely throughout California's range in recent decades,
apparently from cowbird parasitism and habitat destruction and degradation (Garrett and Dunn
1981; Zeiner et al. 1990).

An individual was observed in 2013 near the Malibu Lagoon by a local biologist, but confirmation of
presence by USFWS has not occurred to date.

Southwestern Willow Flycatcher (Empidonax traillii)

The southwestern willow flycatcher is state and federally endangered thatbreeds in dense
riparian vegetation near surface water or saturated soils in the American Southwest. It is restricted
to wide bands of dense riparian woodlands of willow, cottonwood, oak, and other deciduous
shrubs and trees. This speciesfeeds primarily on insects, darting out in short flights to catch them
in mid-air, or hovering to glean insects from foliage. Suitable habitatis present onsite and there
have been reported sightings as a migrant in Malibu Canyon (USFWS 2017). However, this
species is considered to have low potential to occur at the project site.

Mammals

American Badger (Taxidea taxus)

The American Badger is a California species of special concem and has been observedin the
Santa Monica Mountains; uncommon, species prefers drier open shrub, forest, and herbaceous
habitats with friable soils. Badgers are carnivorous, eating fossorial rodents and some reptiles,
invertebrates, eggs, birds, and carrion. Diet changes based on prey availability. Active yearlong,
nocturnal and diurnal, with variable periods of torporin winter (CDFW 1990).

California Leaf-nosed Bat (Macrotus californicus)

Habitats occupied include desert riparian, desertwash, desert scrub, desert succulent shrub, alkali
desert scrub, and palm oasis. Feeds on a variety of flying and flightless insects, including
orthopterans, sphingid and noctuid moths, beetles, and cicadas. Elsewhere in its range, it is partly
frugivorous. Forages close to the ground (often less than 1 m). Nocturnal; this species emerges
late, usually 1-2 hr after sunset in summer, and at sunset in winter. This species may forage over
the study area.
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Ring-tail cat (Bassariscus astutus)

The ring-tail cat is a state fully protected species that is active year-round and is nocturnal. Occurs
in low-middle elevational riparian habitats and in brushy areeas of forest and shrub habitats and
usually within 72 mile of permanent water. Utilizes rocky areas, hollow trees, logs, snags for
cover.Carnivorous groundforager, primarily preying uponrodents and rabbits, although birds, eggs,
reptiles, fruit, nuts and carrion also utilized. Species encountered by CDPR staff within a few miles
upstream of the dam site along Las Virgenes Road as road kill. Little information is available on the
distribution and relative abundance among habitats (CDFW 1990).

Spotted Bat (Euderma maculatum)

Habitats occupied include arid deserts, grasslands and mixed conifer forests. Moths are the
principal food. There is some evidence of beetle consumption. Feeds in flight, over water, and near
the ground, using echolocation to find prey. Prefersto roost in rock crevices. Occasionally found in
caves and buildings. Cliffs provide optimal roosting habitat. This species may forage over the study
area and may roost in cliffs adjacent to the project site.

Western Mastiff Bat (Eumops perotis californicus)

The western mastiff bat is a California species of special concem. This large bat is an uncommon
inhabitant of scrub and open woodlands from San Francisco Bay south through Baja California and
mainland Mexico (Zeiner et al. 1990b). Incidental information suggests that this species has
undergone significant declines in recent years (Williams 1986). Reasons for the species decline
are only conjecture. Extensive loss of habitat because of urbanization of coastal basins, marsh
drainage, and cultivation of major foraging areas are likely factors. Widespread use of insecticides
may have also reduced insect abundance and potentially poisoned some bats (Williams 1986).
This subspecies probably forages overthe study area and there may be roosting habitat present.

Yuma Myotis (Myotis yumanensis)

The Yuma myotis is a California species of special concern. This bat is common in California and
found throughout the state exceptin the Mojave and Colorado deserts of southeastern Califomia.
This species occupies a variety of habitats. It is found in open forests and woodlands, usually
feeding over water. The Yuma myotis emerges soon after sunset and feeds on a variety of flying
insects low to the ground. This species roosts in buildings, mines, caves, or crevices (Zeiner et al.
1990b). Yuma myotis forms large maternity colonies of several thousand in buildings, caves and
bridge structures. This species mates in the fall and bears one young between late May to mid-
June. The Yuma myotis has been found roosting with other bats including pallid and Mexican free-
tailed bats. Reasons of decline for this species include loss of suitable roosting sites habitat,
including destruction and disturbance, and pesticides. Widespread use of insecticides may have
alsoreduced insectabundance and potentially poisoned some bats. This species probably forages
over the study area and there may be roosting habitat present.

3.4.10 Essential Fish Habitat

The 1996 amendments to the Magnuson-Stevens Fishery Conservation and Management Act set
forth a number of new mandates for NMFS, regional fishery management councils, and other
federal agencies to identify and protect important marine and anadromous fish habitat. The
Councils, with assistance from NMFS, are required to delineate "essential fish habitat" (EFH) for all
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managed species. The ActdefinesEFHas" . . . those waters and substrate necessary to fish for
spawning, breeding, feeding, or growth to maturity.” Federal action agencies which fund, permit,
or carry out activities that may adversely impact EFH are required to consult with NMFS regarding
the potential effects of their actions on EFH, and respond in writing to the NMFS’ recommendations.
For the Pacific region, EFH has been identified for a total of 89 species covered by three Fishery
Management Plans (FMPs) under the auspices of the Pacific Fishery Management Council (NMFS
1998). Several of these "managed" species are known to occur in the study area off shore of the
beach placement area (e.g., Northern anchovy, leopard shark, big skate, Dover sole, rockfish, and
others). In addition, many other native marine fish in the study area undoubtedly serve as prey for
many of the "managed" species. Also, the study area is located within an area designated as EFH
for the Coastal Pelagics and Pacific Groundfish Management Plans.

3.4.11 Movement Corridors

Wildlife and aquatic corridors are synonymous, except that fully aquatic species require a
continuous body of water (i.e., stream or lake) in which to travel. Wildlife and aquatic corridors link
together areas of suitable wildlife habitat that are otherwise separated by rugged terrain, changes
in vegetation, or human disturbance. The fragmentation induced by urbanization creates isolated
"islands" of wildlife habitat. In the absence of habitat linkages that allow movement to adjoining
open space areas, various studies have concluded that some wildlife species, especially the larger
and more mobile mammals, will not likely persist over time in fragmented or isolated habitat areas
because they prohibit the infusion of new individuals and genetic information (Bennett 1990; Harris
and Gallagher 1989; MacArthur and Wilson 1967; Soule 1987). Corridors mitigate the effects of
this fragmentation by (1) allowing animals to move between remaining habitats, which allows
depleted populations to be replenished and promotes genetic exchange; (2) providing escape
routes fromfire, predators, and human disturbances, thus reducing the risk that catastrophic events
(such as fire or disease) will result in population or local species extinction; and (3) serving as travel
routes forindividual animals as they move within theirhome rangesin search offood, water, mates,
and other needs (Farhig and Merriam 1985; Harris and Gallagher 1989; Noss 1983; Simberloff and
Cox 1987).

Wildlife movement activities usually fall into one of three categories: (1) dispersal (e.g., juvenile
animals from natal areas, individuals extending range distributions); (2) seasonal migration; and (3)
movements related to home range activities (foraging for food or water, defending territories,
searching for mates, breeding areas, or cover). A number of terms have been used in various
wildlife movement studies, such as "travel route," "wildlife corridor," "habitat linkage," and "wildlife
crossing," to refer to areas in which wildlife move from one area to another.

Corridors function to prevent habitat fragmentation that would result in the loss of area-sensitive
species that require large contiguous expanses of unbroken habitat and the loss of large animals
that have extensive home ranges and thatnormally occur in low densities, such as mountain lions.
Habitat fragmentation may cause increases in the number of highly adaptable non-native species
and favors those that are normally common, and may cause inbreeding to occur in species whose
populations are small because they have become confined to smaller areas. This results in
lowering the rate of reproductive success. Corridors promote gene flow, allow recolonization after
disturbance (such as fire or flooding), prevent the loss of large animals by linking suitable habitat
areas and help ensure the survival of native species that cannot compete with more aggressive
non-native species in fragmented habitats (Harris and Gallagher 1989). Fragmentation can be
equally as damaging as habitat destruction because it reduces functioning ecosystems to scattered
pockets of habitat stripped of their essentialinteractive processes. These pockets tend to decrease
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substantially in biodiversity over time because small, isolated populations often become locally
extinct in the absence of recruits from other areas.

Since Malibu Creek is a major drainage that connects coastal regions of Los Angeles County with
interior regions of Los Angeles and Ventura counties, it is an important regional corridor linking
riparian ecosystems from the immediate coastal plain with the interior plains and valleys of the
region. In Malibu Creek within the study area, wildlife species can move relatively unimpeded
downstream or upstream of Rindge Dam, but not overthe dam. East west migration is inhibited by
a heavily used scenic byway of Malibu Canyon Road and precipitous slopes. In addition, Malibu
Canyon Road serves as a partial barrier to wildlife movement because of the amount of noise,
motion, light, and startle impacts associated with traffic on this highway.

3.4.12 Habitat Evaluation (HE)

USACE guidance for ecosystem restoration (ER 1105-2-210, Appendix E, Section V) provides
information on the purpose and importance of quantifying environmental outputs of ecosystem
restoration projects to assure that civil work investments have the intended beneficial effects. To
perform this type of analysis, it is necessary that the environmental outputs be based on some
quantifiable unit (e.g., Habitat Units, Functional Capacity Units, etc.) that reflects both the baseline
conditions in an area and the projected effects of project alternatives.

The TAC met periodically beginning in 2004 to review evaluation methods, decide upon an
appropriate methodology to use for this study, and to lead the development of that methodology.
The TAC agreed to develop an HE for the baseline conditions and project alternatives to
quantitatively assess the quality of existing habitat in several reaches of Malibu Creek, including
Malibu Lagoon. The HE includes analysis of Malibu Creek from Century Damto the Malibu Lagoon
and portions of the Cold Creek, Liberty Canyon Creek and Las Virgenes Creek tributaries.

In general, the TAC reached a consensus on the most important environmental issues related to
the feasibility study. The HE greatly benefited fromthis consensus building approach, and the varied
expertise of the members of the TAC was fully utilized in this analysis. The HE analysis is provided
as Appendix J and is discussed in Section 5.4.

3.5 Cultural Resources

Forthe purpose of identification of existing cultural resourcesfor this project, the studyarea includes
Malibu Creek and the creek bed from just above the Rindge Dam to the Malibu Lagoon, the areas
to be used for staging of construction activities, removal of upstream barriers, and disposal areas
for material from behind the Dam.

Local prehistory and history are briefly summarized here in order to provide a context for further
discussion of the known archaeological and historical remains within the project area.
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3.5.1 Regulatory Setting

Federal Laws and Regulations

National Historic Preservation Act

The goal of the NHPA, is to have federal agencies act as responsible stewards of our national
resources when their actions affect historic properties. Section 106 applies when two thresholds
are met: (1) thereis a federal or federally licensed action, including grants, licenses, and permits;
and (2) that action has the potential to affect properties listed in or eligible for listing in the NRHP.
Section 106 requires each federal agency to identify and assess the effects of its actions on historic
properties and afford the ACHP a reasonable opportunity to comment. The Federal agency must
consultwith appropriate state and local officials, Indian tribes, applicants for federal assistance, and
members of the public, and consider their views and concerns about historic preservation issues
when making final project decisions. Effects are resolved by mutual agreement, usually among the
affected state's State Historic Preservation Officer/Tribal Historic Preservation Officer
(SHPO/THPO), the Federal agency, and any other involved parties. The ACHP may choose to
participate in controversial or precedent-setting situations.

The Federalagencyfirstdeterminesifithas an undertaking thatis a type of activity that could affect
historic properties, and if so, the agency determines the APE and the scope of appropriate
identification efforts. The agency then proceeds to identify historic properties in the APE through
various methods, including consultation. If no historic properties are present or affected, the agency
provides documentation to the SHPO and Tribes, and, barring any objection in 30 days, proceeds
with its undertaking. If historic properties are present, the agency proceeds to assess possible
adverse effects on the identified historic properties based on criteria foundin the ACHP regulations,
in consultation with the SHPO/THPO. If they agree thatthere will be “no adverse effect,” the agency
proceeds with the undertaking and any agreed-upon conditions. Iftheyfindthatthereisan “adverse
effect,” or if the parties cannot agree and ACHP determines within 15 days that there is an adverse
effect, the agency begins consultation to seek ways to avoid, minimize, or mitigate the adverse
effects.

The historic significance of a cultural resource is established by applying the NRHP criteria for
evaluation (36 CFR60.4) to determine ifthe property is eligible for listing on the NRHP as a “historic
property.” If historic properties are found to exist within the APE, then the criteria of adverse effects
are applied to determine the project’s potential to alter those characteristics of a historic property
which qualify it for inclusion in the NRHP in a manner which would diminish its integrity. Adverse
effects may include direct, indirect or cumulative effects. Examples of adverse effects under 36
CFR 800.5 include:

¢ Physical destruction of or damage to all or part of the property;

o Alteration of a property, including restoration, rehabilitation, repair, maintenance,
stabilization, hazardous material remediation and provision of handicapped access, that
is not consistent with the Secretary’s Standard for the

e Treatment of Historic Properties (36 CFR 68) and applicable guidelines;
¢ Removal of the property from its historic location;

¢ Change ofthe character of the property’s use or of physical features within the property’s
setting that contribute to its historic significance;
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¢ Introduction of visual, atmospheric or audible elements that diminish the integrity of the
property’s significant historic features;

e Neglect of a property which causes its deterioration, except where such neglect and
deterioration are recognized qualities of a property of religious and cultural significance
to an Indian tribe or Native Hawaiian organization; and

e Transfer, lease, or sale of property out of Federal ownership of control without adequate
and legally enforceable restrictions or conditions to ensure long-term preservation of the
property’s historic significance.

Mitigation under Section 106 of the NHPA is defined as a measure to resolve specific adverse
effects to historic properties. Resolution of adverse effects is referencedin the NEPA review and
documented in a Memorandum of Agreement (MOA) developed in consultation with the Section
106 consulting parties, which may include the lead agencies, tribes, SHPO and other interested
parties.

American Indian Religious Freedom Act of 1978 (42 U.S.C. 1966)

The American Indian Religious Freedom Act reiterates the U.S. Government’s commitment to
protecting the freedom of religion for all people as an inherent right, fundamental to the democratic
structure of the United States as guaranteed by the First Amendment.

Executive Order 13175 of November 6, 2000 - Consultation and Coordination with Indian
Tribal Governments

Executive Order 13175 reaffirmed the Federal Government’s commitment to a government-to-
government relationship with Indian Tribes, and directed Federal agencies to establish procedures
to consult and collaborate with tribal governments when new agency regulations would have tribal
implications. The Corps has a government-to-government consultation policy to facilitate the
interchange between decision makers to strive for mutually acceptable decisions.

State Laws and Regulations
California Register of Historic Places (CRHR)

Cultural resources that are listed in or eligible for the CRHR, and therefore defined as “historical
resources,” are recognized as part of the environment and must be given consideration under
CEQA. A project with an effect that may cause a substantial adverse change in the significance of
an historical resource is a project that may have a significant impact on the environment. Effects
may be direct or indirect, but must be related to a change in the physical conditions of an affected
resource. Substantial adverse change is defined in the CEQA guidelines (14 CCR 15064.5) as
“‘physical demolition, destruction, relocation, or alteration of the resource or its immediate
surroundings such that the significance of an historical resource would be materially impaired.”
Material impairment of an historical resource is that which:

¢ Demolishes or materially alters in an adverse manner those physical characteristics of
an historical resource that convey its historical significance and that justify its inclusion
in, or eligibility for inclusion in, the California Register of Historical Resources, or
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o Demolishes or materially altersin an adverse mannerthose physical characteristics that
account for its inclusion in a local register of historical resources pursuant to section
5020.1(k) of the Public Resources Code or its identification in an historical resources
survey meeting the requirements of section 5024.1(g) of the Public Resources Code,
unless the public agency reviewing the effects of the project establishes by a
preponderance of evidence that the resource is not historically or culturally significant;
or

e Demolishes or materially alters in an adverse manner those physical characteristics of
a historical resource that convey its historical significance and that justify its eligibility for
inclusion in the California Register of Historical Resources as determined by a lead
agency for purposes of CEQA.

Mitigation of significant impacts must lessen or eliminate the physical impact that the project will
have on the historical resource. Similar to NEPA, the CEQA guidelines (14 CCR 15370) define
mitigation to include consideration of measures to avoid impacts by not proceeding with all or parts
of an action; minimize impacts by limiting the degree or magnitude of the action and its
implementation; re ctify impacts by repairing, rehabilitating, or restoring the impacted environment;
reduce or eliminate impacts over time through preservation or maintenance operations during the
life of an action; and compensate for impacts by replacing or providing substitute resources or
environments. Additionally,the CEQA guidelines (14 CCR 15126.4(b)) provide for specific guidance
on mitigation for impacts on historical resources as follows:

(1) Where maintenance, repair, stabilization, rehabilitation, restoration, preservation,
conservation or reconstruction of the historical resource will be conducted in a manner
consistent with the Secretary of the Interior's Standards for the Treatment of Historic
Properties with Guidelines for Preserving, Rehabilitating, Restoring, and Reconstructing
Historic Buildings (Weeks and Grimmer 1995), the project's impact on the historical resource
shall generally be considered mitigated below a level of significance and thus is not
significant.

(2) In some circumstances, documentation of an historical resource, by way of historic narrative,
photographs or architectural drawings, as mitigation for the effects of demolition of the
resource will not mitigate the effects to a point where clearly no significant effect on the
environment would occur.

(3) Public agencies should, whenever feasible, seek to avoid damaging effects on any historical
resource of an archaeological nature. The following factors shall be considered and
discussed in an EIR for a project involving such an archaeological site:

a) Preservationinplaceis the preferred manner of mitigating impacts to archaeological
sites. Preservation in place maintains the relationship between artifacts and the
archaeological context. Preservation may also avoid conflict with religious or cultural
values of groups associated with the site.

b) Preservation in place may be accomplished by, but is not limited to, the following:
1. Planning construction to avoid archaeological sites;

2. Incorporation of sites within parks, greenspace, or other open space;
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3. Coveringthe archaeological sites with a layer of chemically stable soil before
building tennis courts, parking lots, or similar facilities on the site.

4. Deeding the site into a permanent conservation easement.

c) When data recovery through excavation is the only feasible mitigation, a data
recovery plan, which makes provision for adequately recovering the scientifically
consequential information from and about the historical resource, shall be prepared
and adopted prior to any excavation being undertaken. Such studies shall be
deposited with the California Historical Resources Regional Information Center.
Archaeological sites known to contain human remains shall be treated in
accordance with the provisions of Section 7050.5 Health and Safety Code. If an
artifact must be removed during project excavation or testing, curation may be an
appropriate mitigation.

d) Data recovery shall not be required for an historical resource if the lead agency
determines that testing or studies already completed have adequately recovered
the scientifically consequential information from and about the archaeological or
historical resource, provided that the determination is documented in the EIR and
that the studies are deposited with the California Historical Resources Regional
Information Center.

Public Resources Code 5024.5 and 6313

In addition to CEQA, Public Resources Code 5024 .5 requires that state agencies take into account
effects on state-owned historical resources. When a project will affect state-owned historical
resources, the lead state agency shall consult with the SHPO and adopt prudent and feasible
measures to eliminate or mitigate adverse effects. Consultation should be coordinated in a timely
fashion with the preparation of environmental documents.

The proposed project is then analyzed in order to determine if the project will have an effect on an
eligible resource, and if that effect is considered “adverse.” An adverse effect is one that may alter
the integrity of a resource’s characteristics which make it significant under the historical registers.
Project effect determinations are also submitted to the SHPO for review and concurrence. When a
proposed projectis determined to have an adverse effect on CRHR-eligible or listed resources,
then the state agency must begin a consultation process with the SHPO to identify methods to
resolve those effects, either through project re-design or other mitigation measures. The agreed-
upon plan for the resolution of project effects is often detailed in an agreement document, such as
a Memorandum of Agreement.

Public Resources Code 6313

Under Public Resources Code 6313, all abandoned shipwrecks, archaeological sites, and historic
or cultural resources on or in the tide and submerged lands of California are vested in the State and
under the jurisdiction of the SLC. If any cultural resources are discovered on lands under the
authority of of SLC, the discovery, handling, and final disposition of such resources are required to
be approved by the SLC.

California Assembly Bill No. 52

California Assmbly Bill No 52, passed in 2014, specifies that any project with an effect that may
cause substantial adverse change in the significance of a tribal cultural resource is a project that
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may have a significant effect on the environment. This bill requires that lead agencies begin
consultation with California Native American Tribes affiliated with a project area prior to making final
environmental determinations, if such tribes have requested the lead agency keep them informed
of any proposed projects within their area of interest.

Local Reqgulations

The Malibu Creek State Park General Plan contains the following criteria relevant to the historic
and cultural resource of Rindge Dam:

e Goal RD-1: Consider natural, aesthetic, and historic aspects of the dam and its
surroundings in future management of Malibu Creek.
o Guidelines:

= RD-1.1: Coordinate with USACE to evaluate the feasibility of removing
Rindge Dam.

= RD-1.2: Conduct comprehensive research and recordation of the historic
structure prior to any modification or removal.

= RD-1.3: Evaluate opportunities to include the history of the Ridge Dam in
exhibits focusing on early agriculture in the region.

3.5.2 Cultural and Ethnographic Background

The Santa Monica and Malibu coastal areas represent one of the most intensely studied
archeological regions in the state of California. A century of formal and informal research has
generated considerable information regarding the area’s prehistoric cultural development (Baldwin
1996; Moratto 1984). Investigations of the native Chumash and Gabrielino/Tongva of the region
have provided insightinto the development of complexhunter-gatherersocieties in coastal southern
California.

Archeological data indicate that prehistoric occupation of the California south-central coast dates to
at least 9,500 years before present (BP) (Erlandson and Colten 1991), with even earlier evidence
from the Channel Islands, including a date from Santa Rosa Island of 13,000 BP (Ritsh 1999).
Although cultural chronologies have been defined and refined by several researchers, King (1990,
2009) provides a widely-referenced timeline of dates for the Santa Monica Mountains based on a
sequence of changes in bead and other ornament forms, while Glassow et al. (2007) provide a
recent regional synthesis for the Northern California Bight by refining King’s (1990) chronology
through pattems observed from increased numbers of radiocarbon dates. The following discussion
on the background of the prehistoric period in the project area is primarily based upon these
references.

The Early Period (8,000 BP to 2,800 BP) is the first time period that exhibits permanent settlements
and formal cemeteries (King 2009). Glassow et al. (2007) push back this period a bit more to 9,000
radiocarbon years before present (RCYBP) based on additional radiocarbon dates. The period is
characterized by maritime and hunting adaptations, as well as plant processing subsistence, as
evident from abundant milling stone caches. Ornamentation varied little, but usage increased over
time, suggesting generally increasing social complexity. More detailed classification by phases has
been difficult due to the lack of well preserved and recovered archaeological contexts that have
been definitively dated to the Early Period, but generally the Early Period is divided into three
phases. Settlements before 5,500 BP were largely located defensively at high points with a wide
range of view, indicating only loose ties with surrounding groups. Between 5,500 BP and 4,500 BP,
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settlements moved to lower elevations, but consolidated to form larger communities, which would
better withstand incursions by others. After 4,500 BP, smaller satellite sites moved back up to more
defensible positions around the more centralized settlements.

The Middle Period (2,800 BP to 750BP; King 2009) is defined by a broadening of subsistence
strategies, including the introduction of the mortar and pestle, an increase in the use of projectie
points, as well as the influx of Uto-Aztecan language groups, including the Gabrielino/Tongva, into
southern California. Through analysis of cemetery data, the transition from the Early to Middle
periods is marked by a change in social structure, from wealth acquired through personal
accomplishments and not concentrated within any particular family or segment of the population, to
wealth or power handed down through inheritance and limited to certain groups or families,
reflecting an increasingly institutionalized and centralized power system. Settlements
correspondingly consolidated with an increase in valley bottom and shoreline locations above good
boat landing areas. A shift toward high value beads and ornamentation from more common bead
types used for exchange signifies the accumulation of wealth objects to cement authority roles, and
that wealth was rarely buried with the deceased, but instead passed along as inheritance. This shift
may have been the result of influence from Uto-Aztecan speaking groups who brought more
institutionalized social complexity (King 2009:269). The increase in large mortar bowls, effigies and
stone pipes indicates a greater role of feast and ritual events that were likely sponsored by political
leaders.

By the late Middle Period, an increase in ornamentation across the population and a reduction in
the size of effigies suggest another shift, where the economic system became more independent
from centralized political power such that personal accumulation of wealth was possible and
ceremony was performed on more of a personal or family level. Bead manufacturing increased
substantially by the end of the Middle Period, and differentiation of bead types may have further
defined the separation of economic and politico-religious social systems (King 2009:271).

The Late Period (750 BP to 200 BP; King 2009), ending at the time of European land expeditions
of Alta California, encompasses the “classic” Chumash social stratification structure, as evidenced
by cemetery data. This period sawincreased population, sedentism, specialization and trade, with
central villages surrounded by temporary resource gathering or spiritual sites. There was a general
decrease in the number of settlements across the area, as populations consolidated and grew,
particularly during the protohistoric period. A clear separation of economic and political control was
in place during the Late Period, and the extensive trade network established via political alliances
and the economic system for the acquisition of resources ensured that local populations would be
supported even during periods of low resource productivity. Bow and arrow technology was
introduced at this time, as were limited amounts of pottery from the desert regions.

The Historic Period (1542 - present)

The first account of European contact in the region was the 1542 Cabrillo expedition, which visited
the “Pueblo de las Canoas,” reportedly the village of Muwu near Point Mugu at the western end of
the Santa Monica Mountains, although some claim that it may also have been the village of
Humaliwo at the mouth of Malibu Lagoon. In 1602, the Vizcaino expedition was greeted by
Chumash people in a canoe from Muwu, although the Europeans did not come ashore. The first
land expedition, under Gaspar de Portola traveled across southern California, staying at the village
at Encino, and then proceeded north to the Santa Clara River, and then west toward Saticoy. Their
return route followed roughly the modern route of Highway 101, through the interior of the westem
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Santa Monica Mountains. Several additional expeditions in the late 1700s provided accounts of the
region (King 2009:7-9).

The San Buenaventura Mission was established at Ventura in 1782, followed by the San Fernando
Mission in 1797. The missions recruited converts and workers from nearby village sites, and much
of the native population of the Santa Monica Mountains was brought into one of the two missions
as evidenced by the baptismal records which documented village names and kinship ties. The
establishment of the missions drastically altered the existing social organization of the California
Native Americans. As neophytes brought into the mission system, they were transformed from
hunters and gatherers into agricultural laborers and exposed to diseases to which they had no
resistance. By the end of the Mission Period in 1834, the Native American population had been
decimated by disease and declining birthrates. Population loss as a result of disease and economic
deprivation continued into the next century.

In addition to the mission, military presidio and town (pueblo) lands, Spain granted settlement and
grazing rights to individuals on large tracts of land known as ranchos, including the Las Virgenes,
El Conejo and Topanga Malibu Sequit grants in the western Santa Monica Mountains. José
Bartolomé Tapia was granted rights to the 13,300 acre Rancho Topanga Malibu Sequit in 1801.

Once Mexico gainedindependence from Spainin 1821, the missions were secularized and the land
was granted to former mission Indians, or more often, to prominent citizens after 1834. The grants
included the Guadalasca, San Vicente y Santa Monica, Boca de Santa Monica, Los Encinos and
Ex-Mission San Fernandolandsin and adjacentto the Santa Monica Mountains. After Tapia’s death
in 1824, the Rancho Topanga Malibu Sequit remained in the hands of his widow, until she sold her
rights in 1848 to her granddaughter’s husband, Leon Victor Prudhomme, the year after Mexico lost
California to the United States in the Mexican-American War. The California Land Act of 1851
required grantees and subsequent owners of Spanish and Mexican land grants to prove their
claims, but Prudhomme did not have the necessary documentation when he filed his claimin 1852.
As a result, he sold the Rancho Malibu to Matthew “Don Mateo” Keller in 1857.

Unfortunately, droughts in the 1860s and property taxes took their toll on many land grantees, and
families who were rich in land yet poor financially had to sell all or a portion of their lands to cover
expenses. Because of the unclear title transferred by Prudhomme, Keller was not able to get the
Rancho Malibu surveyed and officially granted until 1872 after substantial legal wrangling in the
courts. After Don Matteo’s death in 1881, the rancho fell to his son, Henry Keller. In 1892, Henry
sold the ranch to wealthy businessman Frederick Hastings Rindge, who purchased additional
property to expand the Malibu Rancho to 17,000 ac.

The Rindge family constructed a weekend and summer home in 1895 in today’s SCPOA
neighborhood, which later burned in a 1903 wildfire. The Ranch was largely used for cattle grazng
and agricultural fields were planted within the lower Malibu Creek floodplain. When the Southem
Pacific Railroad applied for an easement over the Malibu Ranch in 1904 to connect Santa Monica
and Santa Barbara, the Rindges took advantage of an obscure law that would not allow two
railroadsinthe same area and began planning their own railroad and shipping pier. When Frederick
Rindge died suddenly in 1905, his wife Rhoda May Knight Rindge took over ranch operations,
including the 1906 completion of the Hueneme, Malibu and Port Los Angeles Railway. The railroad
continued in operation until about 1922, when it was disassembled and the rails used in the
construction of Rindge Dam. When govermmentinterest in building a publicroad across the Ranch
began in 1907, May Rindge started her long legal battle in maintaining her private land interests,
ultimately losing to a county road claimin 1919, and to the state highway which was completed in
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1929. Although ownership of the ranches in the Santa Monica Mountains changed over time, the
land holdings remained relatively intact until the 1920s-30s, when several parcels began to be sold
off for smaller custodian-administered “gentlemen ranches” for livestock, as well as beach houses
for weekend retreats by wealthy Los Angeles businessmen and Hollywood stars, thereby paving
the way for the wealthy enclaves of Malibu, Calabasas and other incorporated areas of the Santa
Monica Mountains today. In order to fund her legal battles, May Rindge began leasing and selling
off portions of the Malibu Ranch, including several beachfront parcels in the celebrity-dominated
Malibu Colony. These new property interests in turn required access to water, so May
commissioned the construction of the Rindge Dam in 1924 to provide a more reliable water supply.

Despite her legal and financial burdens, Rindge set about building a large mansion on Laudamus
Hill in today’s SCPOA neighborhoodin the 1920s to replace the home that had burned in 1903.
Along with the weekend home on the coast built for her daughter, Rhoda Rindge Adamson, the
constructions extensively used decorativetiles fromRindge’s Malibu Potteries, which operated from
1926 until it was destroyed by fire in 1931.

As the Rindge family’s Marblehead Land Company continued to sell off portions of the Malibu
Ranch for development, local conservation movements of the 1960s and 1970s began to consider
the preservation of open space and recreational lands in the region. Several Califomia State Parks
and the Santa Monica Mountains National Recreation Area were established in the mid- to late
1970s as a result.

3.5.3 Records and Literature Search and Field Survey Results

Records searches at the South Central Coastal and Central Coast information centers were
completed in February 2013 and December 2016, encompassing a ¥2-mi radius around the APE.
The original APE consisted of several discontiguous project components described as follows: A)
removal of the Rindge Dam and upstream sediment deposits, including construction access and
staging areas; B) the area downstream of Rindge Dam, including potential flood mitigation
structures; C) proposed beach nourishment areas at Surfrider beach; D) eight upstream barriers
along the Las Virgenes and Cold Creek tributaries, and E) off-loading of sediments onto barges at
Ventura Harbor. The APE considers both direct and indirect effects from any identified stream flow
changes along Malibu Creek during barrier removals and covers the maximum construction
footprint for all alternatives, including proposed construction staging areas and access roads.

The tribal consultation meeting on April 29, 2016 included discussion of the APE, inclusive of the
full range of alternatives analyzed. The SHPO was also consulted regarding the APE for all
alternatives; pursuantto 36 CFR 800.4(a)(1). The SHPO concurred on November 14, 2016 that
the APE appeared to have been appropriately determined and documented as defined in 36 CFR
800.16(d) and that it may require amendment as project design refinements occur. The USACE
and CDPR continued consultation with the SHPO under 36 CFR 800 (USACE letters dated June 9
and November 9, 2017, and March 13, 2018), and PRC 5024.5 (CDPR letters dated June 9 and
November 8, 2017, and May 7, 2018), respectively, on the historic property/historic resource
identification and eligibility determinations for the full range of alternatives under the Malibu Creek
Ecosystem Restoration Study. Comment letters fromthe SHPO under 36 CFR 800 dated July 10
and and 11, 2017 were received by the USACE. Comment letters from the SHPO under PRC 5024
dated July 11 and December 19, 2017, and August 6, 2018 were received by the CDPR. Since that
time, the APE has been revised to include near-shore placement sites and remove beach
nourishment, as found in the recommended plan. No other changes to the APE were necessary.
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The records search at the South Central Coastal Information Center and other databases identified
four previously recorded cultural resources within the original project APE components: P-19-
186946 (Rindge Dam); P-19-177472 (Adamson House), CA-LAN-264 (Village of Humaliwo), and
the American Boy fishing vessel shipwreck. No resources were identified in the Ventura Harbor
APE by the records search at the Central Coast Information Center.

A previous evaluation report (Thompson et al. 2005) recommended that P-19-186946 is eligible
for listing on the NRHP; however, as the report had not yet been submitted to the SHPO for
concurrence. The resource is now recommended as eligible under both criteria Aand C (Tejada
and Yengling 2018).

Cultural resources field surveys of accessible portions of the APE were conducted in February,
March and August 2013. Coastal Resources Management, Inc. performed an underwater study to
identify marine habitats and communities within the nearshore marine habitat in the vicinity of the
proposed nourishment activities. The field survey portion included sidescan sonar and downlooking
sonar technology to identify marine habitat types, seafloor types, aquatic vegetation and any large
objects (including wrecks, debris, etc.) within the project offshore APE. Surveys were conducted on
June 20th, 22nd and 28th, 2016 aboard the company’s 22 ft. Carolina Skiff (Coastal Resources
Management, Inc. 2016). Visual confirmation of the nature of a sunken vessel noted by Coastal
Resources Management, Inc. was attempted by staff and volunteers from Malibu Divers in
September 2017, but poor visibility hampered attempts to locate the craft. A follow-up dive was
undertaken by County of Los Angeles Fire Department Rescue Boat Captain Eric Astourian on
September 29, 2017, who was able to successfully locate and photograph the vessel. The field
surveys confirmed locations of the previously recorded resources described above, and have
identified four additional resources, designated as follows: P-19-004428 (Sheriffs Honor Camp No.
3); P-19-004429 (Rindge Dam Pipeline); P-19-190759 (White Oak Dam and Pumphouse); and P-
19-190760 (Piuma Culvert). A description of each resource identified within the APE, both original
and as revised, follows.

o P-19-177472 (Adamson House) is an NRHP-listed built-environmentresource located
within Malibu Lagoon State Beach. The NRHP property includes both the Adamson
Home and the surrounding landscaped grounds and features. The home was designed
by architect Stiles Clement (1923-1929) in a blend of Moorish and Spanish-
Mediterranean architecture, with lavish use of Malibu Potteries tile throughout. The
home was built by Rhoda Rindge Adamson, the daughter of Mr. and Mrs. Frederick
Rindge. The Adamson House property includes a buried tank at Surfrider Beach that
was part of a saltwater intake structure to provide ocean water to the Adamson House.
P-19-177472 is outside the revised APE and does not require further consideration at
this time.

e P-19-186946 (Rindge Dam) is a concrete constant-radius arch dam constructed in two
phases between 1924 and 1926. The dam was commissioned by Rhoda May Rindge to
provide a reliable water supply for Rancho Malibu. Rindge Dam and its associated
components, the spillway and water distribution pipeline, have been determined as
NRHP/CRHR eligible under Criterion A/1 because of its significant contributions to the
commercial/agricultural and residential developments of the Malibu Colony and Region
and eligible under Criterion C/3 as a rare and well-preserved example of a privately
funded reinforced concrete archdamin the Santa Monica Mountains. Character-defining
features of the dam include: the monolithic constant radius concrete arch that
incorporates 231 recycled steels rails from Rindge’s former private rail line; the spilway
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consisting of a stepped concrete wall supporting five concrete buttresses topped by
metal scaffolding; the “1926” date stamp cast into the concrete face near the top of the
spillway; the portions of the eight-inch irrigation distribution pipeline that remain attached
to the dam; and the Rindge Dam Pipeline (P-19-004429). Rindge Dam was one of only
a handful of such dams constructed in the western United States before 1930, and most
of which were constructed by public agencies. While most dams on private land were
considerably smaller and/or of earthen construction, the Rindge Dam’s size and the
undertaking it represents were made possible only under the direction of a wealthy
landowner. The Rindge Dam is not eligible under criteria B/2 or D/4.

e Archaeological site CA-LAN-264, believed to be the ethnohistoric village of Humaliwo,
is listed on the NRHP, and was significant as the easternmost “capital” village of the
Ventureno Chumash. CA-LAN-264 is outside the revised APE and does not require
further consideration at this time.

e P-19-004428 is a newly-recorded resource that documents the Sheriff's Honor Camp
No. 3 site. The Sheriff's Honor Camp No. 3 was operated as a prison labor camp c.
1945-1952 for the construction of Malibu Canyon Road. Extensive mortared rock
retaining wall features, as well as concrete foundations remain at this historical
archaeological site. Although it is of historical interest to the Malibu area and as part of
a larger program of expanding the transportation infrastructure of the region, this site
has been determined not eligible for NRHP/CRHR listing or as a CHL. It lacks
architectural integrity due to the fact that the remaining elements of the camp are limited
to foundations and retaining walls, and as such fails to convey its historic significance in
its present condition.

e P-19-004429is a newly recorded resource that consists of the remains of the Rindge
Dam 8-inch water distribution pipeline which extends down Malibu Canyon toward the
former Rindge family home, now part of the SCPOA, and continuing on to the Adamson
House. Only those portions of the exposed and accessible pipeline within the Malibu
Creek bed were recorded. Some portions of the pipeline remain in-situ, while other
sections have been washed out and fragmented within the creek channels. P-19-004429
is a contributor to the Rindge Dam (P-19-186946), and thus has beendetermined eligible
for the NRHP and CRHR.

e P-19-190759 is a newly-recorded resource consisting of the White Oak Dam and
Pumphouse. This built-environmentresource includes a concrete dam and pump house
building and pipeline that are associated with the operation of the White Oak Farm, also
known as the Colyear Ranch. P-19-190759 s a local example of a vernacular concrete
dam associated with the operation of White Oak Farm during its historic period (1911-
1947) and is considered a contributing structure related to the operation of the larger
White Oak Farm. This property has been determined not eligible for listing on the NRHP
or CRHR.

e P-19-190760records the built environment resource of the Piuma Culvert, designated
as crossing CC1 in the proposed Project. The resource is described as a steel
corrugated culvert supported by mortared rock abutments that allows the flow of Cold
CreekunderneathPiuma Road. The rustic stone abutments of the structure suggest that
this culvert may have originally been constructed c. 1915 with the development of the
Crater Camp recreational area by Charles A. Knagenhelm; however, the paved Piuma
Road and culvert were constructed by the county c. 1936. The culvert post-dates the
primary development of the Crater Camp recreational area and is an isolated ancillary
resource with little integrity of setting, feeling or association to connect it to the earlier
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development (Tejada and Yengling 2018). P-19-190760 has been determined not
eligible for either NRHP or CRHR listing in consultation with the SHPO, and is also
outside the revised APE and does not require further consideration at this time.

e Surfrider Beach at Malibu is a recently-recorded resource that encompasses the three
offshore surf breaks (First Point, Second Point, and Third Point) and a 360-foot-long
sandy beach extending from the mouth of Malibu Lagoon northeast to Malibu Pier. Their
unique combination created some of the most consistent and often challenging waves
that attracted a number of notable pioneer surfers who contributed to the development
of the southern California surf culture and surfboard design between 1926 and 1969.
Surfrider Beach has been determined eligible for the NRHP under Criterion Ain the area
of ocean-related entertainment/recreation activities, and under Criterion B for its
association with locally and nationally significant innovative pioneer surfers and board
designers. It is also significant under Criterion Consideration G in the period of 1970-
1984 for its role in national and international competitive surfing events and in the
modern environmental movement in the creation of the Surfrider Foundation to address
ocean pollution issues. It was listed on the NRHP as “Malibu Historic District,” January
29, 2018. The beach is outside the revised APE and does not require further
consideration at this time.

e Areview of the California Shipwrecks WebMap published through ESRIand the
California State Lands Commission Shipwreck Database showed one shipwreck
possibly within the project APE. This was the American Boy fishing vessel which was
destroyed by fire and sunk in 1956. Underwater field surveys did not confirm the
presence of the shipwreck within the original APE, and itis unknown if there are any
remnants of this wreck still extant, although due to its wood construction it is highly
unlikely that any portion of the boat remains. In addition, the recorded location of the
American Boy shipwreck is outside the revised APE; and does not require further
consideration or evaluation at this time.

e Sunken Skiff. Offshore sonar surveys revealed a 19.3 ft.-longand 4.5 ft.-wide sunken
skiff in the current APE. No supporting documentary material through the CSLC or
newspaper accounts was found that would indicate its age, ownership or circumstance
of sinking. The diving survey performed by County of Los Angeles Fire Department
Rescue Boat Captain Eric Astourian located the vessel. The skiff is constructed with
fiberglass, a modern material, and was determined to be less than 50 years of age and
does not require NRHP/CRHR evaluation or further consideration at this time.

3.5.4 MNative American Concerns

Section 106 of the NHPA, the American Indian Religious Freedom Act of 1978 (Public Law 95-341;
42 U.S.C. 1966), and Executive Order 13175 of November 6, 2000 (Consultation and Coordination
with Indian Tribal Governments), all require that government agencies consult with Native
Americans to determine their interests in federal projects. CDPR is also required to consult under
Public Resources Code section 21080.3.1 (CEQA) and Departmental Notice (DN) 2007-05, which
sets forth the Department’s policy for consultation with Native California Indians regarding activities
that affect matters relating to their heritage, sacred sites, and cultural traditions.

On May 6, 2013, the USACE requested via fax, a list of Native American groups and individuals
associated with the APE vicinity from the Native American Heritage Commission (NAHC). The
NAHC provided the list via emailed letter on May 7, 2013. The letter provided by the NAHC also
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included the results of a Sacred Lands File search conducted for the APE and indicated that Native
American cultural resources have not been identified within the APE. A revised list was requested
and received via email on March 29, 2016. The 2016 letter provided by the NAHC noted that sites
on the Malibu Beach quadrangle may be impacted by the project. A California Assembly Bill 52
(AB52) notification was also provided by CDPR for one Tribe.

On April 13,2016, the USACE mailed a consultation meeting invitation for a meeting on April 29,
2016, to the Native American groups and individuals indicated by the NAHC. CDPR called
individuals on the list on April 22,2016 to provide a reminder about the meeting. The USACE made
follow-up calls and sent reminder emails on April 25 and April 27, 2016 regarding the meeting to
everyone on the NAHC list.

An initial Tribal Consultation Meeting was held on April 29, 2016; representatives fromthe Santa
Ynez Band of Chumash Indians, Wishtoyo Chumash Foundation, and the Tongva Ancestral
Territorial Tribal Nation attended in person or via teleconference.

Lettersdated March 8,2017 were sent to all Tribal consulting parties summarizing the meeting and
the ecosystem restoration alternative plans and findings, including possible adverse effects, and
included a copy of the 2017 archaeological survey report. Follow-up telephone calls were made to
all contacts during the first two weeks of April 2017 to discuss their concerns.

Summary of Native American Consultation

Native American consultation conducted to date strongly indicates that the Malibu Ecosystem
Restoration Project area should be considered sensitive for Native American resources.
Consultation under Section 106 of the NHPA has been completed. A Memorandum of Agreement
(MOA) between SHPO, USACE and CDPR was signed by all parties in September 2019. USACE
will continue to consult with the federally recognized and non-federally recognized Indian tribes
throughout the implementation of the MOA regarding effects to historic properties to which they
may attach religious and cultural significance, notwithstanding any decision by such Indian tribes to
decline to be a concurring party to the MOA.

3.6 Socioeconomics and Environmental Justice

The project area is predominantly in the Malibu Creek watershed. All construction activities are in
the general vicinity of Rindge Dam and the upstream barriers, with sediment placement proposed
either on the shoreline adjacent to Malibu Pier or offshore of the same location. Under some
variations of Alternatives 2 and 4, material would be hauled to Ventura Harbor and the existing
facilities there would be utilized to transport material to the off-shore placement site. However, no
construction or development of new facilities would occur in Ventura. Therefore the data below
primarily covers those areas in the direct vicinity of the project area, with additional coverage of
Ventura provided where appropriate.
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3.6.1 Regulatory Setting

Federal Laws and Executive Orders

Executive Order 12898

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations
and Low Income Populations (1994), requires Federal agencies (as well as state agencies receiving
Federal funds) to develop strategies to address this issue as part of the NEPA process. The
agencies are required to identify and address, as appropriate, any disproportionately high and
adverse human health or environmental impacts of their programs, policies, and activities on
minority and low-income populations. The CEQ has oversight responsibility for the Federal
government’s compliance with EO 12898 and NEPA. The CEQ, in consultation with the USEPA
and other agencies, has developed guidance to assist Federal agencies with their NEPA
procedures so that environmental justice concerns are effectively identified and addressed.
According to the CEQ’s Environmental Justice Guidance under the National Environmental Policy
Act, agencies should consider the composition of the affected area to determine whether minority
populations or low-income populations are present in the area affected by the proposed action, and
if so whether there may be disproportionately high and adverse human health or environmental
impacts (CEQ 1997).

3.6.2 Population Characteristics

The Malibu Creek watershed covers portions of Los Angeles and Ventura counties. Ventura County
is 1,873 mi2 in area. The population for Ventura County as of the 2010 census was 823,318, with
about 9.3% growth since 2000. Los Angeles County is 4,752 mi2 in area. The population for Los
Angeles County was 9,818,605 as of the 2010 census, with about 3.1% growth since 2000. Table
3.6-1 shows the population for the cities/towns within the Malibu Creek Watershed. The study area
is portion of the city of Malibu and Malibu Creek Watershed.

Table 3.6-1 Population Figures for Project Vicinity

: Area Census Population Population
County City/Area (mi?) Increase
1990 2000 2010 2000-2010
Ventura Thousand 54.9 | 104,352 | 117,005 | 126,683 8.3 %
Ventura Ventura 32.1 92,575 100,916 106,433 5.5%
Westlake
Los Angeles Village 5.4 7,455 8,368 8,270 -1.1%
Los Angeles Agoura Hills 7.9 20,390 20,537 20,330 -1.0%
Los Angeles Calabasas 12.9 - 20,033 23,058 15.1 %
Los Angeles Hidden Hills 2.0 1,729 1,875 1,856 -1.0 %
Los Angeles Malibu 19.6 - 10,301 12,645 22.8 %
Ventura County Entire County 1873.0 | 670,132 753,197 823.318 9.3 %
LOSCé\Sr?t‘;'eS Entire County | 4752.3 | 8,863,164 | 9,519,338 | 9,818,605 3.1 %
Los Angeles Study Area 6.0 - - 3,000
(est)
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Thousand Oaks is the largest city in the Malibu Creek watershed area and is nearly 55 mi2in size.
However, only the cities of Malibu and Calabasas are located in the study area itself. The other
cities/towns are part of the larger Malibu Creek watershed. The total population for the city of Malibu
in the 2010 censuswas 12,645. While thisis a 22.8% growth from the 2000 census, data from 2004
indicated the Malibu population was around 13,550, indicating recent slight declines mirroring other
small cities in the region. The city of Calabasas had a population of 23,058 people during the 2010
census, an approximate 15.1% growth from the 2010 census.

3.6.3 /ncome Characteristics

Although there is a wide variation between cities, median household income in Ventura County in
2003 was $60,948, increasing to $77,348 by 2015. Income in Los Angeles County varies more
widely than most counties in California. The median household income for Los Angeles County in

2003 was $44,674, increasing to $56,196 by 2015. Figure 3.6-1 shows median household income
over time for Ventura and Los Angeles Counties.
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Figure 3.6-1 - Median Household Income in Ventura and Los Angeles Counties

The median household income for the city of Malibu, at $119,659 as of the 2015 American
Community Census, is around 2.25 times the median income of Los Angeles County and around
55% higher than the median household income of Ventura County. The median household income
for the city of Calabasas is about $106,050 in the 2015 American Community Census.

The percentage of population and of families below poverty status is far lower and the median
income is far greater in the cities of Malibu and Calabasas than in Los Angeles County generally.
Based on the most recent financial data available from the U.S. Census Bureau (1999-2009),
around 18% of the Los Angeles County population was below poverty level, while around 14% of
all families were below poverty level. The city of Malibu percentage of population below the poverty
level was about 8%, and the percentage of families classified below the poverty level was about
3%. Forthe city of Calabasas, the percentage of the population that was classified belowthe poverty
level was about 3% while the percentage of families underneath the poverty level was about 2%
(2000 Census of Population and Housing, Summary File 3A).
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3.6.4 Employment Characteristics

The largest employer in Ventura County was the U.S. Navy with around 16,000 military and civilian
workers. The U.S. Census Bureau reported in its 2001 Supplementary Survey that the most
common Ventura County occupations were management, professional, and related occupations at
38%, followed by sales and office occupations, at27%. Next were service occupations at 13%, then
production, transportation, and material moving occupations at 10%. Finally construction,
extraction, and maintenance were estimated at 9%. For 2001, the Ventura County total employment
was reported at 302,500, with an unemploymentrate of4.5%. The largestemployerin Los Angeles
County, with over 92,000 employees, is the County of Los Angeles. Another large employer is the
Los Angeles Unified School District with over 80,000 employees in 2003. The U.S. Census Bureau
reported in its 2001 Supplementary Survey that the most common occupations in Los Angeles
County were management, professional, and related occupations at 33%, followed by sales and
office occupations at 27%. Next were production, transportation, and material moving occupations
at 16%, then service occupations at 15%, and construction, extraction, and maintenance
occupations at 8%. Farming, fishing, and forestry occupations were estimated at 1%. Table 3.6-2
shows employment in 2001 by industry for Ventura and Los Angeles Counties (U.S. Census
Bureau). A review of more recent employment data from 2011-2015indicates that general trends in
Los Angeles and Ventura Counties do not differ significantly from those of 2001.

Table 3.6-2 Employment by Industry, Ventura and Los Angeles Counties 2001

Percent Industry by County
Industry
Ventura Los Angeles

Agr., Forestry, Fishing, Hunting, & Mining 3 1

Construction 6 6
Manufacturing 13 15
Wholesale Trade 6 4
Retail Trade 10 11
Transportation, Warehousing, Utilities 3 6
Information 3 5
Finance, Ins., Real Estate, Rent & Leasing 9 7
Professional Business Services 11 11
Education, Health, & Social Services 18 18
Leisure and Hospitality 8 9
Other Services 3 5
Public Administration 5 3

3.6.5 Housing Characteristics

In August 2004 the median home sale price for Ventura County was $626,500 and for Los Angeles
County was $425,000. In general, housing costs in Ventura and Los Angeles Counties have
increased over time, and this trend is expected to continue due to limited supply. The U.S Census
Bureau reportedin 1990 the Ventura County housing stock had 228,478 units; the 2000 stock was
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251,712 units, and the 2015 stock was 283,899. This is a growth of 10.2% in 10 yrs from 1999-
2000 and 12.8% growth from 2000-2015. This represents an annual growth rate slightly less than
1% per year over the past 25 years. Los Angeles County housing stock was 3,163,343 units in
1990, 3,270,909 in 2000, and 3,476,718 in 2015. This is a growth of 3.4% in 10 yrs from 1990-2000
and 6.3% from 2000-2015. This represents an annual growth rate of about 0.4% per year over the
past 25 years.

The distribution of housing types for Ventura County in 2015 was single-family dwellings at 74.5%,
multi-family dwellings at 21.3%, and mobile homes at 3.9% of the total. According to the U.S.
Census Bureau, 35.8% of the housing occupants in 2015 were renters.

The distribution of housing types for Los Angeles County in 2015 were single family dwellings at
56%, multi-family dwellings at 42.3%, and mobile homes at 1.6%. Boats, recreation vehicles, and
vans used as housing comprise approximately 0.1% of the total. According to the U.S. Census
Bureau, 54% of the Los Angeles County housing occupants in 2010 were renters.

The city of Malibu was incorporated as a city in March 28, 1991. The U.S. Census Bureau reported
Malibu had a housing stock of 6,126 units in 2000, and 6,864 in 2010. The number of occupied
housing units for Malibu in 2010 was 5,267, or 76.7% occupancy. According to the U.S. Census
Bureau, 29.4% of the housing occupants in 2010 were renters. In 2015, the median selling price of
a single-family residence in Malibu was $1,937,000. In 2007, the median selling price of a land-side
single-family residence in Malibu was $2,197,500, and $6,407,500 for a beachfront residence
themaliburealestateblog.com).

3.6.6 Public Finance Characteristics

Table 3.6-3 provides total municipal revenue and expenditures for the city of Calabasas as well as
the city of Malibu (California Office of the State Controller, 2000). Also included are average
expenditures per citizen.

The city of Malibu and the city of Calabasas have contracted for law enforcement with the
Los Angeles County Sheriff's Department. The Los Angeles County Sheriff also serves all
unincorporated areas throughout the Study area. Fire protection services are provided by the Los
Angeles County Fire Department.

Table 3.6-3 Public Finance Characteristics

City of Calabasas | City of Malibu | Los Angeles County

Total Revenue $16,789,580.00 | $11,325,278.00| $12,966,749,328.00
Total Expenditures $14,172,786.00 | $10,184,973.00| $12,705,413,362.00
Revenues Over 18.50% 11.20% 8.40%

Expenditures
Expenditures Per
Resident

$752.00 $835.00 $513.00

3.6.7 Environmental Justice

An analysis of demographic data was conducted to derive information on the approximate locations
of low-income and minority populations in the community of concem. Since the analysis considers
disproportionate impacts, two areas must be defined to facilitate comparison between the area
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actually affected and a larger regional area that serves as a basis for comparison and includes the
area actually affected. The largerregional area is defined as the smallest political unit thatincludes
the affected area and is called the community of comparison. For purposes of this analysis, the
affected area is a one-mile radius around the project area, and the cities of Malibu and Calabasas
are the communities of comparison.

Minority Populations

EO 12898 defines a minority as an individual belonging to one of the following population groups:
American Indian or Alaskan Native; Asian or Pacific Islander; Black, not of Hispanic origin; or
Hispanic. A minority population, for the purposes of this environmental justice analysis, is identified
when the minority population of the potentially affected area is greater than 50% or the minority
population is meaningfully greater than the general population or other appropriate unit of
geographic analysis. The USEPA EJScreen mapping and screening tool was used to obtain
minority population data from the project area including the dam site, upstream barrier locations,
and the sand placement location, along with an approximate one-mile buffer. The percent minority
indicator in the EJScreen tool is defined as the percent of individuals in a block group who list their
racial status as a race other than white alone and/or list their ethnicity as Hispanic or Latino. Table
3.6-4 provides a summary of the study area demographics.

Low-Income Populations

The EO does not provide criteria to determine if an affected area consists of a low income
population. For purposes of this assessment, the CEQ criterion for defining low-income population
has been adapted to identify whether or not the population in an affected area constitutes a low-
income population. An affected geographic area is considered to consist of a low-income
population (i.e., below the poverty level, for purposes of this analysis) where the percentage of low-
income persons: 1) is greater than 50%, or 2) is meaningfully greater than the low-income
population percentage in the general population or other appropriate unit of geographic analysis.
The United States Census Bureau poverty assessment weighs income before taxes and excludes
capital gains and non-cash benefits (such as public housing, Medicaid, and food stamps). USEPA’s
EJScreen toolwas used to obtain the low-income and minority population data for the affected area
and two of the communities of comparison (Malibu and Calabasas). Table 3.6-4 provides a
summary of the low-income population percentages.

Table 3.6-4. Study Area Demographics

. Affected . . City of
Demographic Area State City of Malibu Calabasas
Minority Population 27% 62% 20% 23%
Low-income Population 15% 34%* 15% 15%

As shown in Table 3.6-4, the aggregate minority population in the affected area is approximately
27%. The aggregate population percentage in the affected area does notexceed 50%. In addition,
the affected area minority population percentage is not meaningfully greater than the minority
population percentage in the state of California as a whole, which is approximately 62%, the city of
Malibu, which is 20% or the city of Calabasas, which is 23%. Therefore, the affected area does not
have a minority population.
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As shown in Table 3.6-4, 15% of the individuals in the affected area are considered low-income.
This percentage in the affected area does not exceed 50%. In addition, the affected area low-
income population percentage is not greater than the low-income population in the communities of
comparison, the city of Malibu, which is 15%, and city of Calabasas, which is 15%, or in the state
of California which is 34%. Therefore, the affected area does not contain a high concentration of
low-income population.

The project area does not constitute an EJ community.
3.6.8 Economic Analysis: Flood Risks

The USACE studied baseline (No Action) economic conditions in the lower portion of Malibu Creek
relating to flood damages. The base flood damage analysis used the software developed by the
USACE Hydrologic Engineering Center (HEC) designed for risk-based analysis (HEC-FDA
program). The primary area of potential flooding is outlined by the 500-yr floodplain. All the land
parcels that fall within the 500-yr floodplain or parcels that could be inundated by floodwaters under
existing and future no action (baseline) conditions were examined. A site survey of the Malibu
Creek floodplain properties was conducted in April 2005 with 137 parcels in the 500-yr floodplain of
which 95 have structures. Floodplain maps are included in Appendix B.

Residential structures in this area are generally of excellent constructional quality and many are
quite large reflecting the higher value per structures. Most of the expected damages from flooding
are associated with residential housing. Flooding may affectresidential housing units include three
areas: along the right bank (looking downstream) of Reach 1 (the beach area), the left bank area
of Reach 2 inland from the beach, and the right bank of Reach 3. The risk-based analysis used to
evaluate without project flood damages is included in Section 2.1 of Appendix E. A summary of
flood risks in the downstream reaches of Malibu Creek is also included in Section 1.10.10 of the
IFR.

3.7 Aesthetics

Aesthetics includes viewsheds, odors, lights, and glare. Aesthetic resources can be defined as a
person’s sensory perception of the environment. It includes physical features, such as land, water
and air, and spiritual features, such as the beauty of place or the knowledge that such a place exists
Viewsheds are generally described in terms of visual quality, or quality of views. Views can be
categorized into three types: the first one half-mile being the foreground, from one-half mile to five
miles being the middle ground, and greater than five miles being the background. Attention to detail
at varied distances determines the type of view captured by the viewer (CDPR 2003).

Aesthetics analysis considers the existing and future appearance, or perception of views, of the
project site and areas surrounding the site, and viewer sensitivity. Aesthetics analysis for the project
includes identifying areas considered containing valuable views, such as designated scenic
resource areas and scenic highways, describing existing visual characteristics of the region and
Study area, discussing applicable plans, policies, and regulations.

The following aesthetics information was obtained from Malibu Creek State Park General Plan
(CDPR 2005) and site visits by USACE personnel in summer and fall 2005.
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3.7.1 Regulatory Setting

Federal Laws, Regulations and Guidance

The NEPA and CEQ regulations identify aesthetics as one of the elements that must be considered
in determining the effects of a project. NEPA, as amended, establishes that the Federal government
use all practicable means to ensure safe, healthful, productive, and aesthetically and culturally
pleasing surroundings for all Americans (42 USC 4331(b)(2)).

Engineering Manual 1110-2-38, Environmental Quality in Design of Civil Works Projects

The USACE Engineering Manual directs the avoidance and minimization of impacts on aesthetic
resources by the planning and design of projects to make positive contributions to aesthetic values.

Visual Resources Assessment Procedure for the US Army Corps of Engineers

The Visual Resources Assessment Procedure (VRAP) for the USACE (EL-88-1) was published in
1988. The VRAP is a method to: 1) evaluate and classify existing aesthetic or visual quality; 2)
assess and measure visual impacts caused by a USACE water resource project; 3) evaluate the
beneficial or adverse nature of the visual impacts; and 4) make recommendations for changes in
plans, designs, and operations of water resource projects.

State Laws, Requlations, and Plans

CDPR, Malibu Creek State Park General Plan

Aesthetics analysis criteria in the Malibu Creek State Park General Plan rely on guidance from
CEQA. Generally, this guidance suggests that activities would be incompatible with the
Malibu Creek State Park General Plan (CDPR 2003) if they damaged scenic resources within a
state scenic highway, substantially adversely effected a scenic vista, degraded the existing visual
character or quality of a site, or created a new source of light or glare which would adversely affect
daytime or nighttime views in the area. In addition, the general plan also calls out the following
specific goal relating to aesthetics:
e Goal RD-1: Consider natural, aesthetic, and historic aspects of the dam and its
surroundings in future management of Malibu Creek.
o Guidelines:
= RD-1.1: Coordinate with USACE to evaluate the feasibility of removing
Rindge Dam.
= RD-1.2: Conduct comprehensive research and recordation of the historic
structure prior to any modification or removal.
= RD-1.3: Evaluate opportunities to include the history of the Ridge Dam in
exhibits focusing on early agriculture in the region.

Local Laws, Regulations and Plans

County of Los Angeles General Plan

Much of the focus of the County of Los Angeles General Plan (2003), in terms of aesthetic and
visual concerns is located in the Circulation Section. This section looks at the protection of scenic
routes and highways throughout the County. The General Plan emphasizes the development of a
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system of scenic corridors along existing roadways. Importance is placed on the protection of scenic
resources within the selected corridors. Aesthetic resources are listed under the Goals and Policies

section.
[ ]

Goal: Preservation and enhancement of aesthetic resources within scenic corridors
Policies:

O

Protect and enhance aesthetic resources within corridors of designated scenic
highways.

Develop and apply standards to regulate the quality of development within corridors
of designated scenic highways.

Remove visual pollution from designated scenic highway corridors.

Require the development and use of aesthetic design considerations for road
construction, reconstruction or maintenance for all designated scenic highways.
Increase governmental commitment to the designation of scenic highways and
protection of scenic corridors.

Improve scenic highway coordination and implementation procedures between all
levels of government.

City of Malibu General Plan

Aesthetic and visual resources are addressed in the Open Space and Recreation section of the
city of Malibu’s General Plan. The goals, objectives and applicable policies in terms of aesthetic
and visual resources are listed below:

e OS Goal 1- An abundance of open space conservation contributing to a rural, natural
environment consistent with this open space management plan.

OS Objective 1.1- Ample and diverse public parkland and open space, integrated by
circulatory and visual links, to create a rural, open feeling.

OS Policy 1.1.3: The City shall preserve, protect, and enhance the character and
visual quality of natural open space as a scenic resource of great value and
importance to the quality of life of residents and to the enhancement of the scenic
experience of visitors.

City of Malibu Local Coastal Program and Land Use Plan

The city of Malibu Local Coastal Program and Land Use Plan (LCP), prepared by the city of Malibu
in compliance with the California Coastal Act of 1976, governs certain types of development within
the geographic area of the Malibu LCP, which includes the Rindge Dam site, upstreambarrier sites,
and the proposed sediment placement areas adjacent to Malibu Pier (Malibu, 2002). The LCP
provides guidance to minimize impacts as they pertain to new development, structures, and other
forms of permanent alterations or hardscapes within the coastal zone, including guidance related
to scenic and visual resources. Guidance in the LCP falls into the following general categories:

New Development

Land Divisions

Protection of Native Vegetation
Signs,

Pacific Coast Highway
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Each of these categories contains a suite of considerations that should be applied, as appropriate,
to proposed development projects. In addition, the Malibu LCP also contains guidance on public
works projects, including projects that impact traffic and circulation facilities.

City of San Buenaventura Comprehensive Plan

The city of San Buenaventura (normally referred to as Ventura) Comprehensive Plan was originally
developed in 1989 and has undergone numerous updates and revisions (City of Ventura, 1989).
This plan identifies criteria for consideration for projects within the city limits. The plan contains
specific discussion of the Ventura Harbor area, and also includes considerations related to visual
character and aesthetic resources.

3.7.2 Regional Setting

The Santa Monica Mountains are home to mountains, hills, and creeks as well as historical and
cultural sites. Generally southwestern Los Angeles County contains visual resources such as
mountains, canyons, native vegetation, beaches, lakes, rivers, and creeks. Man-made structures
include visual features such as parks, golf courses, harbors, homes, levees, and other structures
that have contributed to the aesthetic quality of this area both positively and negatively (County of
Los Angeles 2003).

3.7.3 StudyArea Setting

Chaparral covered mountains and volcanic rock formations dominate the study area. The variety of
plant communities provide a visual setting ranging from riparian habitat along Malibu Creek to
chaparral covered hillsides to oak woodlands. Malibu Creek is lined with willows, cottonwoods,
sycamores, mulefat and other typical riparian vegetation. Many of the scenic characteristics of the
park are determinate by the season. Throughout spring, wildflowers are typical along the hills and
shrub-covered hillsides become green. During the fall the trees that inhabit the riparian corridor
contain leaves of changing colors. Rainfall and fog are most common during the winter months
(CDPR 2003).

The study area contains canyons, ridgelines, and other natural features that provide dramatic views
from many locations called viewsheds. Some of these areas are defined as “key observation points”
that are located in areas accessible to the public. In addition to the natural scenery, the study area
contains cultural and historical sites, such as Rindge Dam and the Adamson House. These sites
offer snapshots into human occupation of the region and enhance the overall visual quality of the
study area.

There are designated scenic corridors within the study area. Las Virgenes Road, which becomes
Malibu Canyon Road to the south, was designated in 2002 as a scenic highway by the State of
California. It is also designated a scenic highway by the County of Los Angeles, the first roadway
in southern California to be so named. The eight-mile stretch of Malibu Canyon Road/ Las Virgenes
Road extends from Lost Hills Road in the north to PCH in the south (NPS 2002). This roadway
receives increased protection against emplacement of billboards, utility lines, and other potential
structures that could harm the aesthetics of the area.

Mulholland Highway was established as a scenic corridor by the city of Los Angeles in 1973. This
road runs east to west from Griffith Park to Leo Carrillo State Park. The route contains pull outareas
and scenicoverlooks. It traverses Malibu Creek State Park from just north of the Park headquarters
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at Las Virgenes Road through to north of Century and Malibu Lakes (County of Los Angeles 2003).
An additional stretch, from Hollywood Freeway to Mulholland Highway intersection near Topanga
Canyon Blvd., is designated as a scenic parkway by the city of Los Angeles, but this stretch is
outside of the project area. No areas of Mulholland Drive or Highway are state designated scenic
highways.

All of the trails throughout the study area offer scenic vistas of the surrounding mountains; however,

these are not designated scenic routes. The NPS has identified the Backbone Trail System through
the Park to be a scenic corridor (NPS 2002).

Reach 5: Rindge Dam to Cold Creek Confluence

Nearly all of Malibu Creek Reach 5 is contained within Malibu Creek State Park. Reach 5 begins at
the confluence of Malibu Creek and Cold Creek and runs downstream over the sediment
impounded by Rindge Dam to the Dam. The ridgelines are visible in this reach. In the upstream
portion of Reach 5 Malibu Creek meanders and begins to flow northeast as the Creek continues
upstream. As the Reach continues upstream the ridgelines are visible to the northwest and
northeast and begin to converge. The foreground contains a higher number and concentration of
riparian species along the corridor. The middle-ground is consistent with other reaches containing
seasonally changing shrubs along the hillsides.

Reach 4: Big Bend Pool on Malibu Creek to Rindge Dam

Reach 4 begins at Rindge Dam and ends at a large pool on Malibu Creek as the Creek turns south.
The major portion of Reach 4 is contained within Malibu Creek State Park. Areas to the west of
Malibu Canyon Road are part of unincorporated Los Angeles County. The background views from
Malibu Canyon below are of the Santa Monica Mountains to the west and east. Riparian habitat
can be seen in the foreground and shrubs and chaparral occur in the middle-ground.

Rindge Dam s visible fromonly three places throughout the Study area: fromthe Creek bed, Piuma

Road and a small portion of the Sheriffs Overlook, off Malibu Canyon Road. Rindge Dam is not
visible from Malibu Canyon Road or the Sheriff's Overlook main parking area.

Reach 3: Cross Creek Road to Big Bend Pool

Reach 3 begins ata large poolon Malibu Creek as the creek turns south and ends at the intersection
of Malibu Creek and Cross Creek Road. Upstream Reach 3 includes part of Malibu Creek State
Park and unincorporated areas of Los Angeles County. The canyon is steep and narrow in this
area. In the upstream portion of Reach 3, foreground views are of Malibu Creek with riparian
vegetation. Middle-ground views are of the surrounding hillside shrubs and vegetation. Background
views are of the surrounding Santa Monica Mountains. The upstream portion of Reach 3 is
managed by CDPR east of Malibu Canyon Road and, aside from a small area of rural residential
developmentin the northeastern corner of the Reach, is devoid of any development. The lower
portion of the Reach, still largely within the limits of the City of Malibu, contains a mixture of
residential and commercial land uses.
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Reach 2: Pacific Coast Highway to Bridge over Cross Creek Road

Reach 2 extends from Malibu Creek and Cross Creek Road south to the PCH. Malibu Lagoon State
Beach becomes Malibu Creek State Park at the northern extent of Reach 2.

This Reach, inside the City of Malibu, is the most-developed Reach within the Study area. The
topography of this Reach is relatively flat with views of the Santa Monica Mountains in the
background. Foreground views are affected by the buildings within the commercial and residential
areas. Depending on the observation point, portions of Malibu Creek, Malibu Lagoon, and the
Pacific Ocean are visible from this Reach.

Reach 1: Malibu Lagoon to Pacific Coast Highway

Malibu Lagoon State Beach is adjacent to the Pacific Ocean and continues upstream into
Malibu Lagoon until meeting with the PCH. Malibu Lagoon State Beach is composed of 22 ac of
wetlands, native habitats, and sandy beach, which have recently been restored. A nature area with
bird watching and a saltwater marsh occurs on the west side of Malibu Creek Bridge within Malibu
Lagoon. The topography in this reach is flat from Malibu Lagoon to the Pacific Ocean. The Santa
Monica Mountains are visible in the background (CDPR 2004).

Malibu Pier: Shoreline and Offshore Placement Sites

Malibu Pier is just east of the Malibu Lagoon and Surfrider Beach. The proposed shoreline and
near-shore placement sites are just east of the Malibu Pier. The beach along the east side of Malibu
Pier has been primarily eroded away. Views from the east side of Malibu Pier include views of the
pier itself and the shoreline heading east. Inland views across PCH include views of the mountains
behind Malibu.

Upland Sediment Storage Sites and Temporary Staging Sites

Three primary staging and storage sites would potentially be used during construction: upland site
F, the Sheriff's Honor Camp, and the Calabasas Landfill. Upland site F is a temporary storage site
for sediment proposed for use under the NER. Upland site F is located within Malibu Creek State
Park just north of Mulholland Hwy and just east of Malibu Canyon Road (Figure 4.4-10). Upland
Site F primarily consists of unused fields filled with native and non-native grasses and weeds,
surrounded by the rolling hills of the Santa Monica Mountains, and adjacent to minor tree-lined
creeks. The site itself contains no significant aesthetic resources, although panoramic views from
the site are available. An additional staging area exists along Malibu Canyon Road at the Sheriffs
Honor Camp in close proximity to Rindge Dam (See Section 4.4.2 for additional details). Sheriffs
Honor Camp is not currently open to the public, but the location does provide panoramic views up
the Malibu Canyon area including the dam, spillway, and impounded sediment area. Calabasas
Landfill has been selected for the permanent disposal of any material that cannot be placed in the
aquatic environment, a description of which can be found in Section 4.4.2.

Other upland sediment storage sites considered early in the planning process are discussed in
Section4.4.2 of the IFR, in the sub-section titled “Upland Sites — Rindge Dam Impounded Sediment
Placement Options”. Locations of the upland sites were generally grouped into fourlocations in the
watershed, as shown in Figure 4.4-1: the Calabasas Landfill (Photo 4.4-1); Sites A-C near Rindge
Dam; Sites E-M near the intersection of Las Virgenes Road and Mulholland Highway (Figure 4.4-
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2); and Sites N-U near PCH locations in the City of Malibu (Figure 4.4-3). Screening factors and
reasons for dismissal of these sites, aside from Upland Site F, Sheriff's Honor Camp, and the
Calabasas Landfill, are provided in that section of the IFR.

Ventura Harbor and other Sediment Transfer Sites

Ventura Harbor is a transfer site for offloading Rindge Dam impounded sediment from trucks onto
barges, and proposed for use under the LPP. Ventura Harbor is located in the city of San
Buenaventura (typically referred to as Ventura), within Ventura County, and is accessible via
Victoria Avenue, to Olivas Adobe Drive and Harbor Boulevard. (Figure 4.4-13). This areais entirely
developed and topographically flat. Views are highly limited due to extensive infrastructure including
housing developments, hotels, and commercial buildings. Generally, views along the landward side
of Ventura Harbor are of a built environment onland and a busy commercial and private harbor and
associated boat traffic within the harbor itself.

Use of Port Hueneme Harbor and Marina del Rey Harbor were also evaluated during plan
formulation as staging/transfer areas, but were not carried forward due to navigational safety
concerns regarding proposed barge operations and existing harbor operations around available
facilities.

3.8 Recreation Resources

The study areaincludes publicly managed lands and privately owned facilities that provide a variety
of recreational opportunities. Rindge Dam and Upland Site F are within Malibu Creek State Park,
operated by CDPR. Malibu Pier provides fishing, sight-seeing, and shoreline dining opportunities.
The beach adjacent to Malibu Pier is primarily eroded away with little direct use. However, the
adjacent beach to the west is Surfrider Beach, which is a high traffic recreational destination.
Ventura Harbor is accessible to recreational boats.

Various recreational areas and facilities within the study area are operated by Federal, state,
county, city and private entities. Recreational opportunities include camping, mountain biking, and
horseback riding. Aquatic based activities include boating, surfing, fishing, kayaking and swimming.
Bird watching and wildlife viewing are also popular.

3.8.1 Regulatory Setting

Federal Laws and Executive Orders

Multiple Federal and Executive Orders govern Federal water projects and recreation as described
below.

Federal Water Project Recreation Act of 1965, as amended
The Federal Water Project Recreation Act of 1965, as amended requires that any Federal water

project must give full consideration to opportunities afforded by the project for outdoor recreation
and fish and wildlife enhancement.

Malibu Creek Ecosystem Restoration Study 139 Final Report



Integrated Feasibility Report

National Trails System Act

The Act recognizes the increasing popularity of outdoor recreation, and the need to promote access
to, and enjoyment of, urban and more-remote outdoor areas.

Executive Order 13195, Trails for America in the 21st Century

The EO directs Federal agencies, to the extent permitted by law and where practicable, to protect,
connect, promote, and assist trails of all types.

State Laws and Plans

Malibu Creek State Park General Plan

The Malibu Creek State Park Final General Plan (2005) describes the goals and guidelines for the
maintenance of the recreational facilities and areas within the state park.

Goal REC - 1: Accommodate diverse recreational uses while protecting the wilderness experience
and protecting cultural and natural resources.

Guideline:

e Rec-1.1 Accommodate existing recreational opportunities and work to ensure
compatibility between existing users. Evaluate new and emerging recreational activities
and trends for safety, environmental impacts, and compatibility with existing uses,
consistent with park guidelines.

e Rec-1.2 Create trail linkages to minimize recreationalist’s off-trail impacts to natural
resources.

e Rec-1.3 Provide trail maps to recreational enthusiasts, which explain signage, rules,
routes and trail etiquette.

e Rec-1.4 Provide bilingual signage that clearly marks the trails and reinforces rules and
policies of trail usage.

e Rec-1.5Provide bilingual interpretive signage or other interpretive media that enhance
the visitor’'s understanding and appreciation of the resources along the trails.

3.8.2 Santa Monica Mountains National Re creation Area (SMMNRA)

The NPS operates the SMMNRA that encompasses over 150,000 ac within both Los Angeles and
Ventura counties. Of this amount 69,099 ac are protected parkland. Federal, state, county, city and
private entities maintain and operate lands within the SMMNRA. The Santa Monica Mountains
connect these lands and open space areas together through a system of trails. The recreation area
extends from the Hollywood Bowl on the east, 46 mi west to Point Mugu and averages 7 mi in width.
To the north, Simi Valley, the San Fernando Valley, and communities that have developed along
Hwy 101 border the SMMNRA.

The SMMNRA was established in 1978 and includes the portion of Malibu Creek State Park and
Malibu Lagoon State Park potentially affected by project alternatives included as part of this IFR.
The Federal government owns about 15% (22,093 ac) of the SMMNRA land managed directly by
the NPS, but the NPS “oversees” the entire area comprised of multiple land owners. The CDPR,
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holds about 23% (34,909 ac) of the SMMNRA. These two organizations are the largest managing
agencies within the SMMNRA. Other landowners are listed in Table 3.8-1 (NPS, 2008).

Table 3.8-1 Landowners within the Santa Monica Mountains National Recreation Area

Land Owner Acres Percentage of Area
Other Private Land 72,638 0.49
State Dept. of Parks and Recreation 34,909 0.23
National Park Service 22,093 0.15
Other Los Angeles County Land (non-parkland) 3,258 0.02
Mountain Resources Conservation Authority 5,729 0.04
Santa Monica Mountains Conservancy Land 2,922 0.02
University of CA Reserve 328 0.00
Other city of Los Angeles Land (non- parkland) 2,021 0.01
Miscellaneous Public Land 265 0.00
Other Federal Land 936 0.01
Mountain Restoration Trust 1,491 0.01
Los Angeles County Parkland 328 0.00
City of Calabasas Parkland 245 0.00
City of Los Angeles Land 447 0.00
City of Thousand Oaks Parkland 36 0.00
Las Virgenes Municipal Water District 1,198 0.01
Total 148,884 1.00

3.8.3 Recreation Management Age ncies

California Department of Parks and Recreation

CDPR operates Malibu Creek State Park, the associated Tapia Park Unit, and Malibu Lagoon State
Beach. Malibu Creek is contained within the Malibu Creek State Park from Malibu Dam to the
confluence with Malibu Lagoon and within Malibu Lagoon State Beach. A large portion of the project
area falls within the boundaries of Malibu Creek State Park and Malibu Lagoon State Beach,
managed by CDPR. Specific siteson CDPR land include Rindge Dam, the majority of Malibu Creek
within the project area, two upstream barriers (LV1 and LV2), Upland Site F, and the Malibu Pier
parking lot.

Malibu Lagoon State Beach

Malibu Lagoon State Beach encompasses 22 acres of wetlands and beach. Malibu Lagoon State
Beach is located approximately 13 mi west of Santa Monica via the PCH, and approximately 12 mi
fromthe Hwy 101 Las Virgenes Road exit. The state beach features guided tours, and exhibits, and
programs. Guided tours of the wetlands and culturally significant areas are conducted seasonally.
Malibu Pier and the associated parking lot offers access to saltwater fishing, wildlife viewing, dining,
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and concessions. Other recreational opportunities include swimming, surfing, and nature walks
throughout the lagoon area (CDPR 2005).

Malibu Creek State Park

Malibu Creek State Park encompasses 7,553 ac. The park headquartersis located 4 mi south of
Hwy 101 on Malibu Canyon Road/ Las Virgenes Road, and several miles upstream from Rindge
Dam. The park contains over 40 mi of trails, and includes a total of 27 trails. Hiking and equestrian
uses are permitted on all trails. Biking is allowed on 14 of the trails, totaling 26.3 mi available.
Camping is allowed only in designated areas south of the main park entrance. Rock climbing and
bouldering are permitted within the park, with routes ranging from beginner to advanced, including
several difficult sport routes (CDPR 2005).

Currently, there are no established trails in the upstream or downstream vicinity of Rindge Dam.
There are several hiking trails that begin in the vicinity of the SCPOA residences about one mile
upstream from the mouth of Malibu Creek. These trails do not extend beyond the Big Bend area of
the Creek, about 1.75 mi downstream from Rindge Dam. CDPR and stakeholder feedback have
previously indicated that there was not strong backing for creation of a continuous trail leading from
the Malibu Lagoon area, past the Rindge Dam area, to established trails several miles upstream
near the park headquarters. A trail could be established within the Dam area, or from the Dam
upstream. There were concems regarding the establishment of a trail downstream of the Dam due
to the close proximity of the Creek to private residences. There were also issues related to opening
access to the public in areas that contain threatened and endangered species and sensitive
habitats.

Los Angeles County Department of Beaches and Harbors

LADBH maintains 19 beach areas throughout Los Angeles County. Surfrider Beach is a county
maintained beach within the study area, and often identified as one of southem California’s premier
surfing areas. Recreational opportunities on include surfing, swimming, and fishing (LADBH 2005).

City of Malibu Parks and Recreation Department

The city of Malibu operates seven facilities for public use excluding various sports fields, but none
are within the project area. A list of recreational areas within the city of Malibu are listed in Table
3.8-2 (City of Malibu, 2005).

Table 3.8-2 City of Malibu Recreational Facilities and Areas

Park and Facilities Location Uses/ Facilities
590 acre Wilderness Park; Picnic Area; 8

Charmlee Wilderness Park | 2577 S. Encinal Canyon Road miles of hiking trails; Nature Center
Las Flores Creek Park 3805 Las Flores Road General Use Park

6 acre Community Park; 2 Baseball
Malibu Bluffs Park 24250 Pacific Coast Highway | Diamonds; Soccer Field, Picnic Tables;

Jogging Path
Swim Hours; Swimming Lessons; Club
Programs

Malibu Equestrian Park 6224 Merritt Drive 2 Riding Rings, Picnic Area

Malibu Community Pool 30215 Morning View Drive
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City of Calabasas

The city of Calabasas owns and operates 11 recreational facilities including City Hall, a tennis and
swim center, a community center, and eight community parks. None are within the project
construction footprint, although several are within the project area, along major roadways. A list of
recreational areas within the city of Calabasas are listed in Table 3.8-3 (City of Calabasas, 2005).

Table 3.8-3 City of Calabasas Recreational Facilities and Areas

Park and Facilities Location Uses/ Facilities

Calabasas City Hall 26135 Mureau Rd. Various city uses

Includes Swimming lap pool, children's pod,
16 tennis courts, weight room and lockers

Tennis & Swim Center 23400 Park Sorrento

Agoura Hills/ Calabasas . . Aerobic facility, various outdoor courts,
Community Center 27040 Malibu Hills Rd. refreshment area
Grape Arbor Park Corner of Canwood & Parkville | General Use Park
Juan Bautista de Anza . Building and recreational areas for rent,
Park 3707 Lost Hills Rd. Large picnic areas
Freedom Park Corner of Parched & Balcony | General Use Park
Gates Canyon Park 25801 Thousand Oaks Blwvd. General Use Park
Highlands Park 23581 Summit Dr. .5 acre park, children's play area
Calabasas Creekside 3655 Old Topanga Canyon General Use Park
Park Rd.
Bark Park 4232 Las Virgenes Rd. Dog Park
, Old Topanga Canyon Rd. &
Wild Walnut Park Mulholland Hwy. General Use Park

Ventura Harbor

Ventura Harbor is operated by the Ventura Port District. Ventura Harbor is a mixed used harbor
containing commercial and private access. Recreational resources available at the harborincludes
dining, recreational fishing and other recreational boating opportunities, and the Channel Islands
National Park headquarters and boat launch facility. The majority of public and recreational access
facilities are on the southern and seaward sides of the harbor along Spinnaker Drive, which is
outside of the project area. Along the northern landward side of Ventura Harbor, public and
recreational facilities include several dining establishments, access to sport-fishing boat slips, and
the Harbortown Point Marina Resort.

3.9 Transportation

3.9.1 Regulatory Setting

Federal Laws and Regulations

Rivers and Harbors Act of 1899

Section 10 of the Rivers and Harbors Act prohibits the unauthorized obstruction or alteration of any
navigable Waters of the U.S. and authorizes the USACE to regulate all activities that affect the
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course, capacity, or condition of navigable waters of the United States. These standards are
applicable to Ventura Harbor and near-shore transportation routes.

State Laws, Requlations, and Plans

Caltrans Guide for the Preparation of Traffic Inpact Studies

Caltrans is the California agency responsible for managing the state’s highways and freeways, as
well as overseeing the state’s overall transportation system. Caltrans has prepared a guide that
provides significance thresholds for evaluating the impacts of projects on roadways. These
thresholds are described in more detail in Section 5.9.1.

Local Laws, Regulations and Plans

Several local-level plans provide standards for traffic impacts resulting from studies. Pertinent to
this study are the City of Malibu General Plan, City of Calabasas General Plan, the City of Ventura
General Plan. In addition, for unincorporated areas within Los Angeles County, the Los Angeles
County Department of Public Works has prepared a guide, the Traffic Impact Analysis Report
Guidelines, which contains additional thresholds for analyzing the significance of impacts to traffic
resulting froma project. For aid in later analyses, further details of each of these plans and there
associated thresholds is contained in Section 5.9.1.

3.9.2 Existing Road System

For the purposes of the transportation baseline conditions description, the existing roadway system
is defined as the routes that could be used to access the study area. Roadways located within the
vicinity of Rindge Dam are shown in Figure 3.9-1. Additional roadways that would be utilized for
sediment transport to Ventura Harbor S. Victoria Ave, Olivas Park Dr, Harbor Blvd, Schooner Dir,
and Anchors Way in Ventura (See Figure 3.9-1 and Figure 3.9-2 for route details).

Within the vicinity of Rindge Dam, roadway transportation consists of the two-lane Malibu Canyon
Road, which runs north-south through the study area. This is the only road providing local access
to Malibu Canyon. Direct roadway access to and from Malibu Canyon near the Rindge Dam area
is non-existent. Piuma Road intersects Malibu Canyon Road about 1.3 mi north of Rindge Dam and
is atwo-lane road serving local residential areas within the Santa Monica Mountains. North of Piuma
Road, Malibu Canyon Road continues as Las Virgenes Road.

Malibu Canyon Road, along with Las Virgenes Road, is a county designated scenic highway from
the PCH in Malibu to Lost Hills Road in the City of Calabasas. Other nearby roadways serving the
Study area include Mulholland Hwy, PCH and Lost Hills Road. Mulholland Hwy runs through the
Santa Monica Mountains generally parallel to the coast, and is designated as a a scenic parkway
by the city of Los Angeles east of Topanga Canyon Blvd. PCH is primarily a four-lane road with a
median, running east-west through the City of Malibu along the Pacific Ocean. PCH serves as the
southern terminus to Malibu Canyon Road. PCH is also designated as State Route (SR) 1 in the
California Freeway and Expressway System. Lost Hills Road is located in the city of Calabasas and
provides a key connection to Las Virgenes Road from Hwy 101. It is primarily a four-lane road with
a center divider. Major freeway access is limited to Hwy 101, which intersects Las Virgenes Road
and Lost Hills Road in Calabasas. Hwy 101 is located about six miles north of the study area. Hwy
101 has four lanes and a discontinuous auxiliary lane in each direction in the vicinity of the project
site. Important regional routes (highways and freeways) are shown in Figure 3.9-1.
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Traffic counts shown in Table 3.9-1 were collected by Caltrans in 2011.
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Table 3.9-1 2011 Traffic Volumes for Regional Routes Reported by Caltrans

AM Peak
Freew ay/Highw ay Location Hour PM Peak Hour Volume
Volume
State Route 1 (PCH)' East of Malibu Canyon Road 3,751 3,675
State Route 1 (PCH)' West of Malibu Canyon Road 3,081 3,019
Northbound Hwy 101 West of Lost Hills Road 7,204 6,235
Southbound Hwy 101 West of Lost Hills Road 5,816 6,493
Northbound Hwy 101 East of Las Virgenes Road 7,749 6,707
Southbound Hwy 101 East of Las Virgenes Road 6,256 6,983

Available traffic volumes were gathered along nearby local routes from counts collected by the
LADPW in 2012 (Table 3.9-2). Atlocations where year 2012 traffic counts were not available, traffic
volumes under year 2012 conditions were developed using the most recent available counts at the
time of the analysis and the growth factors calculated from historic LADPW counts. Traffic count
sheets for historic and most recent counts available along local routes are included in Appendix N.
The route from Malibu Canyon to Ventura Harbor, where barge loading of sediment would occur
under some variations of Alternative 2, consists primarily of US 101 (described above)until reaching
the generalvicinity of Ventura Harbor, where the main routes of Victoria Ave. and Olivas Park Road
will be used to access the harbor. Minor roads around the harbor to be utilized include Harbor Bivd,
Schooner Drive, and Anchors Way. Since traffic counts for the route from Rindge Dam to Ventura
Harbor beyond US 101 were not available, Intersection Capacity Utilization (ICU) and Level of
Service (LOS) data at applicable intersections was utilized to inform analyses Table 3.9-3;
Appendix N).

Table 3.9-2 2012 Traffic Volumes along Local Routes

Roadw Location AM Peak Hour PM Peak Hour
oadway ocatio Volume Volume
Malibu Canyon Road North of Potter Drive 1,723 1,555
Malibu Canyon Road South of Piuma Road 1,668 1,574
Las Virgenes Road South of Mulholland Highway 2,387 2,365
Las Virgenes Road North of Agoura Road 1,797 2,731

Lost Hills Road’ North of Agoura Road 1,722 1,782

Traffic volumes were developed using 2008 counts collected by CDM Smith (previously CDM) and growth
factors developed from historic LACDPW counts.

Table 3.9-3 Peak Intersection Utilization (ICU) and Level of Service (LOS) for major routes
through Ventura County (City of Ventura, 2005)

Segment / Intersection ICU & (LOS)
US 101 at Victoria Ave. 0.66 AM (B) / 0.60 PM (A)
Victoria Ave. at Olivas Park 0.77 AM (C) / 0.79 PM (C)
Victoria Ave. at Valentine Rd. 0.43 AM (A)/ 0.61 PM (B)
Olivas Park at Telephone Rd. 0.53 AM (A)/ 0.66 PM (B)
Olivas Park at Harbor Blvd. 0.39 AM (A) / 0.54 PM (A)
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3.9.3 Other Transportation Resources

Bus Transit

Severaltransitagencies provide publictransportation access near the study area. The Los Angeles
County Metropolitan Transportation Authority (Metro) serves the city of Malibu and the city of
Calabasas. The city of Calabasas and the Los Angeles Department of Transportation (LADOT) also
serve Calabasas. Metro Route 534 is an express bus line that serves several stops throughout
Malibu and passes through Santa Monica before heading to the Washington/Fairfax Transit Center
in West Los Angeles. Commute bus service is provided to the city of Calabasas via LADOT’s
Commuter Express Route 423 operating toward downtown Los Angeles during the AM peak period
and from downtown Los Angeles for the PM peak period. Local bus service is provided to the city
of Calabasas by Metro’s Local Route 161, with several stops within the city. Other limited transit
service is provided by the city of Calabasas within its city limits, consisting of infrequent circulation
routes serving high-demand locations of interest. A summary of bus lines and services areas are
listed in Table 3.9-4.

Table 3.9-4 Bus Service within the Study Area

Transit Route Frequency Senice City
Agency Number (minutes) Type Served Sliope SEmed Ny St e
. Malibu Canyon Rd/Civic Center
Metro 534 15-30 Express Malibu Way, Malibu Canyon Rd/PCH
) Agoura Rd/Lost Hills Rd, Agoura
Metro 161 30-60 Local Calabasas Rd/Las Virgenes Rd
City of Agoura Rd/Lost Hills Rd, Agoura
Calabasas 1 90-120 Local Calabasas | Rd/Las Virgenes Rd, Lost Hills
Rd/Las Virgenes Rd
. Agoura Rd/Lost Hills Rd, Agoura
Ca(I::ga(:;s Cgrls)tl)lzs?s 60 Local Calabasas | Rd/Las Virgenes Rd, Lost Hills
y Rd/Las Virgenes Rd
City of One AM . o
Calabasas 2 antdripPZM Local Calabasas Lost Hills Rd/Malibu Hills Rd
Citv of One AM Lost Hills Rd/Cold Spring St, Lost
Calagasas 5 and PM Local Calabasas Hills Rd/ Malibu Hills Rd, Las
trip? Virgenes Rd/Willow Glen St
Agoura Rd/Lost Hills Rd, Agoura
LADOT 423 15 Commuter | Calabasas Rd/Las Virgenes Rd

Source: Los Angeles Metropolitan Transportation Authority, City of Calabasas, Los Angeles Department
of Transportation (2013)
Notes: 'Calabasas Trolley primarily operates on Saturdays and Sundays. Weekday frequencies are for
Friday evening only.
2 Calabasas Routes 2 and 5 only operate once during the AM peak school arrival and PM peak school
departure periods.

Existing Rail Facilities

The Union Pacific Railroad (UPRR) provides freight rail operations within Ventura and Los Angeles
Counties. Near the study area, UPRR runs the Coast Line railroad line, running south near the
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Pacific Ocean coastline through Oxnard and Ventura, then east through Simi Valley and Northridge,
before merging with other rail lines in Burbank and heading south into downtown Los Angeles. The
Coast Line runs approximately 14 mi north of the study area and about 10 mi north of Calabasas.

Passenger rail service is provided by Metrolink commuter rail service along the Ventura County
line, which connects Ventura and Oxnard with Los Angeles through the San Fernando Valley. The
nearest Metrolink station to the main study area is located in Simi Valley, approximately ten miles
to the north. The Ventura Metrolink station is about 3.5 mi east of the Ventura Harbor barge loading
site, although the haul route along US 101 passes directly past the station. In addition, Amtrak
provides rail service via the intercity Pacific Surfliner train route, which connects cities in southem
California between San Luis Obispo and San Diego. Near the study area, Amtrak and Metrolink
utilize the same route using UPRR’s tracks. No rail service exists in Malibu or the Malibu Canyon
area.

Airport Facilities

There are five major airports that serve the Los Angeles area, as well as several other general
aviation airports. The closest two major airports are Los Angeles International Airport (LAX) and
Bob Hope International Airport (BUR), located in Burbank. LAXis approximately 20 mi southeast of
the study area and BUR is approximately 25 mi northeast of the study area. The nearest general
aviation airports are the Santa Monica Municipal Airport, which is approximately 15 mi east of the
study area, and the Van Nuys Airport, around 20 mi northeast of the study area.

Harbors

Both commercial and recreational harbors exist within both Los Angeles County and
Ventura County. In Los Angeles County, commercial harbors include the Port of Los Angeles and
Port of Long Beach, approximately 43 mi and 48 mi away, respectively. Port Hueneme, in Ventura
County, is a deep-water commercial harbor that is approximately 35 mi from the main study area
and approximately 8 mi south of Ventura Harbor. Recreational harbors within Los Angeles County
are Marina Del Rey and Redondo Beach Harbor.

Ventura Harbor is a mixed-use recreational and commercial harbor that supports approximately
1500 craft, 10 sportfishing, and 73 commercial fishing vessels. Ventura Harbor also contains a fish
processing facility, offshore oil drilling support facility, the headquarters for the Channel Islands
National Park, and two publicboatlaunches. Ventura Harboris home to a wide range of businesses
including full service marinas, dive and fish excursion companies, bait and fuel docks, shopping,
dining, entertainment, and the Four Points Sheraton luxury hotel and conference center.

3.10 Land Use

The majority of the project area in the vicinity of Rindge Dam (excluding the haul route and Ventura
Harbor) includes land operated by CDPR and unincorporated areas of Los Angeles County. The
Los Angeles County General Plan and Malibu Creek State Park General Plan govern these areas.
The portion of the study area that lies within the Cities of Malibu and Calabasas are governed by
the relevant General Plans.

Over the period of analysis, it is conservatively assumed that all lands within existing City
boundaries and unincorporated Los Angeles County that are not protectedwill be developed. Within
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the 110-mi2 Malibu Creek watershed, this means that approximately an additional 39 mi? (24,960
ac) within existing city boundaries will be developed.

Within the watershed, lands in unincorporated Los Angeles County accounts for approximately 51
mi2 (32,640 ac). Approximately 4.5 mi2 (2,880 ac) is already developed. Of the remaining
approximately 47.3 mi2, the majority of this land is on slopes of greater than 50%. According to the
Los Angeles County General Plan (2003), Criteria for Non-Urban Hillside Development, the highest
allowable density within the unincorporated areas on this slope is 1 dwelling unit per 20 acres, or
1,632 units. A small remaining portion of unincorporated County land is on slopes between 25 and
50% (approximately 42 ac). The highest allowable density within the unincorporated areas on this
more moderate slope is 1 dwelling unit per every 2 ac. It is assumed that both these areas will be
developed to the extent allowable over the period of analysis, which, according to the Los Angeles
County General Plan would entail an approximate additional 1,640 units in the unincorporated areas
of the watershed.

Approximately 7.6 mi2 (4,864 ac) of land within the watershed is operated by the NPS and other are
Federal agencies as open space, and an additional approximately 11.8 mi2 (7,552 ac) of land is
operated by the CDPR and other State agencies. This areais currently dedicated open space and
is projected to remain largely undeveloped and unimproved. Approximately 2.8 mi?2 of land is
currently categorized as vacant, undifferentiated but is owned or operated by various municipal
agencies or other. No projections have been made for this area.

The RWQCB and other agencies have stringent policies in place that require new development to
have no net increase in discharge to natural watercourses in the watershed. Although over 47 mi2
of steep slopes (greaterthan 50%) may be developed in the future, the impact on runoffis minimal
due to the consideration of the density of development (1 dwelling per 20 ac) and the other
regulatory restrictions on surface water discharges.

3.10.1 Regulatory Setting

Federal Laws and Regulations

Coastal Zone Management Act

Section 307(c) of the Coastal Zone Management Act of 1972 (CZMA), called the “federal
consistency” provision, requires that federal actions, within and outside the coastal zone, which
have reasonably foreseeable effects on any coastal use (land or water) or natural resource of the
coastal zone be consistent with the enforceable policies of a state's federally approved coastal
management program. Federal agency activities must be consistent to the maximum extent
practicable with the enforceable policies of a state coastal management program. The term
“consistent to the maximum extent practicable” means fully consistent with the enforceable policies
of management programs unless full consistency is prohibited by existing law applicable to the
Federalagency. 15 C.F.R.930.32(a)(1). The federal government certified the California Coastal
Management Program (CCMP) in 1977. The enforceable policies of that document are Section 3
of the California Coastal Act of 1976. All consistency documents are reviewed for consistency with
these policies.
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State Laws and Requlations

California Coastal Act

The entire portion of city of Malibu that is within the study area is part of the coastal zone overseen
by the CCC. The City’s LCP, certified in 1986 by the CCC, addresses several criteria dealing with
future development within the coastal zone. However, the City’'s LUP was superceded by
publication of the Santa Monica Mountains Land Use Plan (SMMLUP). Per the 2014 SMMLUP, the
Malibu plan was replaced in its entirety by the land use plan contained in the SMMLUP, which is
itself a component of the LCP. Section IV of the SMMLUP, the Land Use and Housing Element,
establishes goals and policies related to locating new development and limiting land division to
ensure actions within the plan’s coverage are consistent with the LCP. Since none of the proposed
measures or alternatives will alterland use, orrequire new development orland use divisions, none
of the policies contained in the Land Use and Housing Element of the SMMLUP are applicable.

The Coastal Act requires the protection of coastal resources, including public access, land and
marine habitat, and scenic and visual quality. Focusing newdevelopmentto areasin close proximity
to existing development with available public services serves to minimize the impacts of remote
“leap-frog” development that would require the construction of roads, utilities, and other services.
Section 30250 of the Coastal Act requires that new residential, commercial, or industrial
developmentislocated near existing developed areas, and where it will not have significant adverse
impacts, either individually or cumulatively on coastal resources. Additionally, Section 30250
establishes that land divisions outside existing developed areas can only be permitted where fifty%
of existing parcels have already been developed and that the new parcels are no smaller than the
average size of existing parcels.

Local Laws, Regulations and Plans
Malibu Creek State Park General Plan

While the CDPR works in coordination with surrounding local governments to ensure successful
park planning and conservation development in the Park is not subject to the land use plans and
policies of these agencies. Development within State Parks is regulated by State land use
guidelines and regulations as described in the applicable General Plan, including requirements set
forth under the California Coastal Act.

Los Angeles County

Appendix A of the Land Use Element of the County of Los Angeles General Plan addresses
Conditions and Standards for development of unincorporated County Areas. The unincorporated
lands within the study area have a designation of Open Space Areas and are subject to specific
criteria for development by the County of Los Angeles. The County has identified compatible uses
with these open space areas as those that are permitted in Zones O-S (Open Space) and W
(Watershed) of the Los Angeles County Zoning Ordinance.

City of Malibu General Plan

Land Use Objective 1.1 states development should not degrade the environment. The policies that
are emplaced to accomplish this are below.

e Land Use Policy 1.1.1: The City shall protect the natural environment by regulating design and
permitting only land uses compatible with the natural environment.
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e Land Use Policy 1.1.2: The City shall ensure that land uses avoid or minimize adverse impacts
on water quality and other natural resources, suchas undisturbed watershed andriparianareas.

Public health and welfare policies relating to public safety, land use, and earth resources include the
following:

o Safety Objective 1.2: Risks to residents and businesses from development in hazardous areas
are minimized.

o Safety Policy 1.2.1: The City shall require development to provide for analyses of site safety
related to potential hazards of fault rupture, earthquake ground shaking, liquefaction, and rock
falls.

e Safety Policy 1.2.2: The City shall require developmentto provide site safety analyses related to
landscaping, debris flows, expansive soils, collapsible soils, erosion/sedimentation, and
groundwater effects (City of Malibu 2005).

City of Calabasas

The City of Calabasas Municipal Code carries out the policies of the Calabasas General Plan by
classifying and regulating the uses of land and structures within the city. The purposes of the City’s
municipal code include:

e Provide standards for the orderly growth and development of the city that will assistin maintaining
a high quality of life without causing unduly high public or private costs for development or unduly
restricting private enterprises, initiative or innovation in design.

¢ Implementthe Calabasas general plan by encouragingthe usesofland designated by the general
plan and avoiding conflicts between land uses.

e Conserve and protect the natural resources of the city.

e Create a comprehensive and stable pattern of land uses upon which to plan transportation,
water supply, sewerage and other public facilities and utilities (City of Calabasas 2005).

3.10.2 Current Land Use Patterns

The Southern California Association of Governments (SCAG) has identified 28 separate land use
types within the 3,248-ac study area. Although the watershed is modified by residential
development, reservoirs, and agricultural operations, a large majority of the land is held as part of
the SMMNRA, including Malibu Creek State Park and Malibu Lagoon State Beach, operated by the
CDPR, or is part of unincorporated Los Angeles County. Of this 3,248-ac area 2,866 ac are
classified as “vacant undifferentiated”, which comprises over 88% of the total study area.
Approximately 12% of the project area in the vicinity of Rindge Dam is identified for various non-
vacant purposes. Residential areas including high density, low density, and rural residential zoning
constitutes 6.1% of the total study area. Approximately 1% of the total TSP vicinity is identified as
retail center or office space. Table 3.10-1 describes total acreages in the TSP vicinity by land use
type as defined by the SCAG (SCAG; data provided by AlS).
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Table 3.10-1 City of Malibu Recreational Facilities and Areas

Land Use Type Acres Land Use Type Acres
Residential Agriculture
Low-Density Single Family Residential 39.35 | Nurseries 14.25
High-Density Single Family Residential 4.64 | Orchards and Vineyards 8.9
_Il__t())\\/lvv-nFélgtjsAer;artments, Condominiums, and 12.83 Government / Public Facilities
Rural Residential, Low-Density 149.43 | Government Offices 11.83
Commercial Police and Sheriff Stations 3
Retail Centers 22.84 | Other Public Facilities 4
Low- and Medium-Rise Major Office Use 7.01 | Fire Stations 0.48
Modern Strip Development 10.74 | Maintenance Yards 1.58
g/l:rr:/linggturlng, Assembly, and Industrial 3.37 | Vacant/ State Park Land
Open Storage 6.77 | Vacant Undifferentiated 2864.44
Recreation Other
Horse Ranches 17.44 | Research and Development 22.84
Golf Courses 10.75 | Religious Facilities 4.89
Beaches (Vacant) 5.76 | Communication Facilities 3.31
Beach Parks 5.21
Developed Local Parks and Recreation 3.72
Other Open Space and Recreation 2.79
Developed Regional Parks and Recreation 3.18
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Upstream Barriers Identified for Potential Removal or Modification

A variety of barriers to dispersal of aquatic organisms were identified for further evaluation. These
barriers include both man-made and natural features. Natural features, such as waterfalls, within
the project area were identified but not considered for removal, as these barriers existed prior to
the dam and and only partial barriers to aquatic connectivity during low flow periods. During higher
flow periods, these barriers become passable to aquatic organisms. However, the impacts of these
natural, partial barriers are considered in the HE scoring for existing and future without project
conditions. A summary of all aquatic barriers identified within the project area can be foundin Table
1.10-1 and a map of their locations is contained in Figure 1.10-1.

LV1 - Crags Road Culvert

The Crags Road culvert is a double 6-ft diameter concrete box culvert bridge with concrete
abutments and wing walls. The barrier is located within Malibu Creek State Park. It is impassable
to fish, but is not a terrestrial barrier. Surrounding vegetationis a primarily native riparian species
with some non-native vegetation.

LV2 — White Oak Dam

White Oak Dam is approximately 6 ft high, 86 ft wide and 6 t long. It is surrounded by a narrow
riparian corridor with native and non-native species and is located within an undeveloped, area of
Malibu Creek State Park. It is passable to fish at high flows and does not present a terrestrial barrier.

LV3 and LV4 - Lost Hills Road Culvert and Meadow Creek Lane Crossing

The Lost Hills Road culvertand Meadow Creek Lane crossing are large concrete channel structures
with concrete aprons. The Lost Hills Road culvert is approximately 23 ft high, 61 ft wide, and 241 ft
long with four 14-ft by 14-ft openings. It is typically silted in and supports wetland vegetation
including cattails, rabbitsfoot grass, and nutsedge. The Meadow Creek Lane crossing is a concrete
culvertsimilar to the Lost Hills Road culvertin size with an approximately 14-ft wide vertical concrete
drop structure at the end. The concrete wingwalls adjacent to the drop structure are cracked and
failing. Both barriers are impassable to fish, other aquatic species, and small terrestrial animals.
Both barriers are surrounded by developed areas.

LV5 — Agora Road Concrete Channel

The Agora Road concrete channelis a 450 ft-long and 40-ft wide concrete channel bordered by 15
ft-tall vertical concrete walls.

LV6 — 101 Concrete Channel
The 101 concrete channelis a 4250 ft-long by 26 ft-wide section of concrete channel within Las
Virgenes Creek where the 101 Highway crosses the creek. This channel has vertical sides and a
flat concrete bottom.

CC1- Piuma Culvert

The Piuma Road culvertis a Los Angeles County-owned metal arch culvert with stone wing walls
and a concrete invert. Itis approximately 11 fthigh, 12 ftwide and 46 ft long and located near Malibu
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Creek State Park. It is not passable to fish or other aquatic species butdoes not presentaterrestrial
barrier. It is surrounded by native and non-native vegetation within a largely undeveloped, rural
area.

CC2 - Malibu Meadows Road Crossing

The Malibu Meadows Road crossing is a privately owned steel beam bridge with a wood deck,
concrete invert, and metal abutments and wing walls. It is approximately 4 ft high, 28 ft wide and
40 ft long. It is passable to fish at high flows and does not present a terrestrial barrier. It is
surrounded by primarily native riparian vegetation and located within a private development that
supports a fair amount of natural vegetation.

CC3 - Crater Camp Road Crossing

The Crater Camp Road crossing is a privately owned steel beam bridge with wood deck and
concrete invert, similar to the Malibu Meadows Road Crossing. This barrier is not passable to fish
but does not present a terrestrial barrier. It is located very close to the Malibu Meadows Road
crossing, andis also surroundedby primarily native riparian vegetation within a private development
that supports a fair amount of natural vegetation.

CC5 — Cold Canyon Road Culvert

The Cold Canyon Road Culvert is a 25-ft diameter concrete culvert, owned by Los Angeles County,
with a short concrete apron and large boulder/bedrock pool at its outlet. It is not passable to fish
and presents a barrier to other aquatic species and large terrestrial species. It is surrounded by
mostly native riparian vegetation and located within an undeveloped open space area.

CC8 - Stunt Road Crossing

The Stunt Road Crossing is a 104-ft long, 6-ft diameter corrugated metal pipe culvert. The pipe is
covered with over 20 ft of soil and has a stone headwall at the outlet thatacts as a retaining wall for
the embankment of Stunt Road. It is not passable to fish and presents a barrier to other aquatic
species and large terrestrial species.

Malibu Creek Project Reaches & Locations

Malibu Creek from Malibu Dam to its mouth is also part of the Malibu Creek State Park and Malibu
Lagoon State Beach and is the focus for restoration opportunities of the TSP. The Malibu Creek
Project Reaches are described below and shown in Figure 1.10-1.

Reach 5: Rindge Dam to Cold Creek Confluence

The entire portion of this Reach that is north and then east of Malibu Canyon Road is operated by
CDPR. The area south of Malibu Canyon Road at Rindge Dam is identified as vacant
undifferentiated. Malibu Canyon Road turns northward and the ownership of the land to the west
transfers to the CDPR. Upstream of this point all of the land in Reach 5 is owned and operated by
the state of California (SCAG data provided by AIS).
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Reach 4: Big Bend Pool on Malibu Creek to Rindge Dam

This Reach is partly located in an unincorporated area of Los Angeles County. To the east of
Malibu Canyon Road is the area that is operated by CDPR, Malibu Creek State Park. Land
classified as vacant undifferentiated, a portion of which is part of unincorporated Los Angeles
County, and land designated rural residential occupy the remainder of the Reach.

Reach 3: Cross Creek Rd. Intersection and Big Bend Pool

Continuing northward the city of Malibu’s city limits end and the Malibu Creek State Park widens to
Malibu Canyon Road on the west and the eastern extent of reach 3 on the east. Within the city limits
in Reach 3 there are 13 separate land uses, including low-density single family residential, low rise
apartments, nurseries, government offices, low and medium rise major offices, high density single
family residential, research and development, and a religious facility. Horse stables and vacant
undifferentiated land uses comprise the remainder of the Reach. Some of this vacant area is part
of unincorporated Los Angeles County.

Reach 2: Pacific Coast Highway to Bridge over Cross Creek Road

Immediately to the west of Malibu Lagoon/ Malibu Creek are retail centers, modern strip
development, low and medium rise major office uses, communication facilities, a developed local
park, two areas of open storage, maintenance yards, manufacturing services, horse stables and an
area of low density single family residential housing. To the west of this center are government
facilities attached to a police/ sheriff station. To the southwest of these facilities is a developed area
that contains retail centers, modern strip development and government offices. Alow-density single
family residential area occurs on the east side of Malibu Lagoon and Malibu Creek along with an
area of orchards and vineyards. The remainder of the land within Reach 2 is classified as vacant
undifferentiated.

Reach 1: Malibu Lagoon to Pacific Coast Highway

There are eight separate land uses within Reach 1. Malibu Lagoon is managed by the CDPR as
part of Malibu Lagoon State Beach from the southernmost point of the lagoon upstreamto PCH.
Public and semi-public facilities, high density single-family residential housing, a golf course, and
developed regional parks occupy the majority of the area. Low and medium major office uses also
occur in the area. The area adjacent to the ocean, Malibu Surfrider Beach is operated as a Los
Angeles County Regional Park by LADBH and is classified as a Beach Park. The remainder of the
land in Reach 1 is classified as vacant undifferentiated.

Malibu Pier: Shoreline and Offshore Placement Sites

Malibu Pier is just east of the Malibu Lagoon and Surfrider Beach. The proposed shoreline and
near-shore placementsites are just east of the Malibu Pier. The beach along the east side of Malibu
Pier has been primarily eroded away. This beach is an eastern extension of Surfrider Beach, which
is a highly popular public beach utilized for surfing, swimming, and fishing. Malibu Pier is a mixed
used public pier with dining, fishing, and other recreational activities.
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Upland Site F: Temporary Staging Site

Upland site F is a temporary storage site for sediment proposed for use under the NER. Upland site
F is located within Malibu Creek State Park just north of Mulholland Hwy and just east of Malibu
Canyon Road (Figure 4.4-10), and is managed by CDPR. Upland Site F primarily consists of fallow
fields filled with native and non-native grasses, surrounded by the rolling hills of the Santa Monica
Mountains, and adjacent to minor tree-lined creeks.

Ventura Harbor

Ventura Harbor is a mixed-use recreational and commercial harbor that supports approximately
1500 craft, 10 sportfishing, and 73 commercial fishing vessels. Ventura Harbor also contains a fish
processing facility, offshore oil drilling support facility, the headquarters for the Channel Islands
National Park, and two public boatlaunches. Ventura Harbor is home to a wide range of businesses
including full service marinas, dive and fish excursion companies, bait and fuel docks, shopping,
dining, entertainment, and the Four Points Sheraton luxury hotel and conference center.

3.11 Noise
3.11.1 Regulatory Setting

State Laws and Requlations

The state of California requires each local government entity to perform noise studies and
implement a noise element as part of their general plan. The California Office of Noise Control
administers standards and implementation measures. California Administrative Code, Title 4, has
guidelines for evaluating the compatibility of various land uses as a function of community noise
exposure (Table 3.11-1). Receptors that are within LA County are subject to the noise exposure
limits (CNEL) described in the Los Angeles County General Plan and the State of California General
Plan Guidelines (Figure 3.11-1).
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CATEGORY 50 55 60 65 70 75 80
“Resmentlal — Low

“LAND USE COMMUNITY NOISE EXPOSURE - Ldn or CNEL (dB)

Density Single Family,
Duplex, Mobile Home

Residential - Multi-
Family

[Transient Lodging -
Motel. Hotel

Schools, Libraries,
Churches, Hospitals,
Nursing Homes

Auditorium, Concert
Hall, Amphitheaters

Sports Arena, Outdoor
Spectator Sports

Playgrounds,
Neighborhood Parks

Golf Courses, Riding
Stables, Water
Recreation, Cemeteries

Business Commercial
and Professional

“Of‘fice Buildings,

Manufacturing, Utilities,
Agriculture

“Industral

Normally Acceptable Specified land use is satisfactory, based upon the assumption that any
buildings involved are of normal conventional construction, without any special noise insulation
requirements.

Conditionally Acceptable New construction or development should be undertaken only after a
detailed analysis of the noise reduction requirements is made and needed noise insulation features
are included in the design.

Normally Unacceptable New construction or development should be discouraged. If new
construction or development does proceed, a detailed analysis of the noise reduction requirement
must be made and needed noise insulation features included in the design.

Clearly Unacceptable New construction or development generally should not be undertaken.

Figure 3.11-1 - Land Use Compatibility for Community Noise Environment (from the State of
California General Plan Guidelines, Office of Planning and Research 1990).
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Local Laws, Regulations and Plans

Los Angeles County

Section N-1 and N-2 of the Los Angeles County General Plan described the policies restricting
noise generation (Table 3.11-6).

Table 3.11-1 - Los Angeles County General Plan Noise Policies

Policy Number

Description

N-1.1

Maintain quiet residential neighborhoods and consider the impacts of noise-
generators when siting residential and other noise -sensitive uses; priority
should be given to avoidance of acoustical incompatibility, rather than
mitigation of excessive noise

N-1.2

Avoid development of residential and other noise-sensitive uses in areas of
the County where outdoor ambient noise levels exceed 55 CNEL unless
interior noise levels from exterior sources can be mitigated to less than 45
CNEL

N-1.3

Discourage noise-generating commercial and industrial uses near
residential zones and existing residential and other noise -sensitive uses

N-1.4

Require acoustical review and analysis of proposed discretionary
developments that may be significantly impacted by railroads/yards,
airports, highways, amusement parks, surface mining operations and other
major stationary noise sources.

N-1.5

Require incorporation of effective noise abatement measure in residential
development to achieve acceptable levels of community noise when
avoidance of significant adverse noise impactsis impossible, impracticable
or excessively costly in terms of derived acoustical benefits

Encourage construction of aesthetically designed noise barriers- either
separately or in conjunction with other acoustical mitigation techniques- in
new development projects where the circumstances warranttheir inclusion.

Encourage landscaping and vegetation berms along roadways and
adjacent to other noise-generating sources as a means of increasing the
absorption of noise energy and separation distance.

N-2.1

Encourage the development of industrial and commercial land uses that do
not produce excessive amounts of noise, particularly when proposed near
noise-sensitive land uses

N-2.2

Locate new noise generating developments so that adverse noise impacts
are either eliminated or substantially reduced to be within acceptable levels

N-2.3

Discourage incompatible uses adjacent to noise-generating uses such as
airports and manufacturing centers.

The Los Angeles County construction noise ordinances are found in Title 12 of the Los Angeles
County Code of Ordinances Chapter 12.08, Section 12.08.440, the relevant portions of which are
summarized below (Table 3.11-2 and Table 3.11-3).
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Table 3.11-2 - County of Los Angeles Mobile Equipment Noise Limits

Single-family Multi-family Semi-residential/
Residential Residential Commercial
Daily, except Sundays and legal
holidays, 7:00 a.m. to 8:00 p.m. 75dBA 80dBA 85dBA
Daily, 8:00p.m. to 7:00a.m. and
all day Sunday and legal 60dBA 64dBA 70dBA
holidays
Table 3.11-3 - County of Los Angeles Stationary Equipment Noise Limits
Single-family Multi-family Semi-residential/
Residential Residential Commercial
Daily, except Sundays and legal
holidays, 7:00 a.m. to 8:00 p.m. 60dBA 65dBA 70dBA
Daily, 8:00 p.m. to 7:00 a.m. and
all day Sunday and legal 50dBA 55dBA 60dBA
holidays

In addition to the guidance provided in Table 3.11-2 and Table 3.11-3, the following guidelines from
the Los Angeles County code also apply.

A. Operating or causing the operation of any tools or equipment used in construction, drilling,
repair, alteration or demolition work between weekday hours of 7:00 p.m. and 7:00 a.m,, or
at any time on Sundays or holidays, such that the sound creates a noise disturbance across
a residential or commercial real-property line, except for emergency work of public service
utilities or by variance issued by the health officer is prohibited.

B. Noise Restrictions at Residential Structures. The contractor shall conduct construction
activities in such a manner that the maximum noise levels at the affected buildings will not
exceed those listed in the following schedule:

1. Mobile Equipment. Maximum noise levels for nonscheduled, intermittent, short-term
operation (less than 10 days) of mobile equipment:
2. Stationary Equipment. Maximum noise level for repetitively scheduled and relatively
long-term operation (periods of 10 days or more) of stationary equipment:
= N-2.2 - Locate new noise generating developments so that adverse noise
impacts are either eliminated or substantially reduced to be within acceptable
levels
» N-2.3 - Discourage incompatible uses adjacent to noise-generating uses
such as airports and manufacturing.

City of Malibu

The City of Malibu Ordinances 4203 and 4204, Chapter 2 of Article 4 of the City of Malibu General
Plan defines the City of Malibu’s noise regulations. The noise regulations that are pertinent to this
study are listed below:

e Pursuantto Section A of Ordinance 4204: The unnecessary making of, or knowingly and
unnecessarily permittingto be made, any loud, boisterous or unusual noise, disturbance,
commotion or vibration in any boarding facility, dwelling, place of business or other
structure, or upon any public street, park or other place or building, except the ordinary
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and usual sounds, noises, commotion, or vibration incidental to the operation of said
places when conducted in accordance with the usual and normal standard of practice
applicable thereto and in a manner which will not disturb the peace and comfort of
adjacent residences or which will not detrimentally affect the operators or customers of
adjacent places of business.

e Pursuantto Section G of Ordinance 4204: Operating or causing the operation of any
tools, equipment, impact devices, derricks or hoists used in construction, drilling, repair,
alteration, demolition or earthwork, between weekday hours of 7:00 pmand 7:00 am or
at any time on Sundays or holidays, except as provided in Section 4205D herein.

e Pursuantto Section H of Ordinance 4204: Sounding or permitting the sounding of any
electronically-amplified signal from any bell, chime, siren, whistle or similar device,
intended primarily for non-emergency purposes, from any place, for more than ten
consecutive seconds in any hourly period.

Based on land use compatibility guidelines for a low density, single family, residential land use,
normally acceptable noise levels are between of 50 to 60 dB, conditionally acceptable noise levels
are between 55 and 70 dB and normally unacceptable noise levels are between 70 and 75 dB.
Community parks and playgrounds are assigned a normally acceptable noise level of 70 dB.
Normally unacceptable noise levels fromnewconstruction are discouraged, however if construction
does occur, the design must provide an analysis of noise reduction levels and necessary
environmental commitments.

Table 3.11-4 summarizes the maximum exterior noise limits (Leq) for non-transportation sources
and Table 3.11-5 summarizes the maximum allowable CNEL noise limits for transportation sources
within the City of Malibu. Construction activities and construction-related truck traffic are not
anticipated to occur between the hours of 7:00 p.m. and 7:00 a.m., so only the 7:00 a.m. to 7:00
p.m. standards in Table 3.11-4 would be applicable.

Table 3.11-4 - City of Malibu Maximum Exterior Noise Limits for Non-Transportation Sources

Receiving Land General Plan Land Use . . Noise Level, dBA
o Time Period
Use Category Districts Leq Lmax

7am-—7 pm 55 75
Rural AIRR Zorssand PR CR.1 - 7 pm—10'pm 50 65
’ 10 pm—7 am 40 55
7am—7pm 55 75
Other Residential Al SFR, '\gseznd MFBR 7 pm—10 pm 50 65
10 pm—-7 am 45 60
Commercial, 7am-—7 pm 65 85
Institutional CN, CC, CV, CG, and | 7 pm—7 am 60 70
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Table 3.11-5 - City of Malibu Noise Limits for Transportation Noise Sources

Outdoor Activit
Land Use Areas dB y
Residential 50
Transient Housing 60
Hospitals, long-term in-patient medical treatment and care facilities 60
Theaters, Auditoria, Music Halls 60
Churches and Meeting Halls 60
Office Buildings 60
Schools, Libraries and Museums, Child Care 60
Playgrounds and Neighborhood Parks 70

City of Calabasas

The city of Calabasas Municipal Code, Title 17, Chapter 17.20.160 Section A specifies standards
to manage sources of noise and Section B establishes noise limits for various types of land uses.
The standards relevant to this project include the following:

e Limit project-related noise to no greater than a sixty (60) dBA CNEL (Community Noise
Equivalent Level) within known wildlife nesting or migration areas, as well as within natural
open space areas, as necessary to maintain tranquil open space and viable wildlife habitats
and mobility.

¢ Locate the highest noise sources as far away from adjacent sensitive uses as is feasible.

The city of Calabasas defaults to the County of Los Angeles for construction noise limits because
they do not have their own construction noise limits. Noise sources associated with construction,
including the idling of construction vehicles are exempt from the City of Calabasas noise standards
provided such activities do not take place before 7:00 a.m. or after 6:00 p.m. on any day except
Saturday in which no construction is allowed before 8:00 a.m. or after 5:00 p.m. No construction is
allowed on Sunday's or federal holidays. These requirements may be modified by a conditional use
permit. Construction activities that occur outside of these restricted times are subject to the City of
Calabasas exterior noise standards. Exterior Noise Level Standards for the City of Calabasas are
summarized in Table 3.11-6.

Table 3.11-6 - City of Calabasas Noise Level Standards

R | e
RS, RM, RMH, RR, RC, HM, OS 10 p.m. to 7 a.m. 50 dBA
RS, RM, RMH 7 a.m.to 10 p.m. 65 dBA
RR, RC, HM, OS 7 a.m.to 10 p.m. 60 dBA

Calabasas Municipal Code (Ord. No. 2010-265, § 3, 1-27-2010)

The city of Calabasas does have limits for transportation noise sources. Delivery of demolition
debris by haul trucks to the Calabasas Landfill would be subject to the City of Calabasas mobile
source noise ordinance (Table 3.11-7)
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Table 3.11-7 - City of Calabasas Noise Limits for Transportation Noise Sources

Maximum Exterior Noise
LG R Level CNEL (dBA)
Urban Single Family; Multi-Family Residential 65
Rural Residential 60
Open Space/Active Recreation Areas 70

Source: City of Calabasas General Plan, Community Profile, May 6, 1993
City of Ventura

The city of Ventura Noise Ordinance (Municipal Code § 10.650) controls the production of
unnecessary, excessive orannoying noise. However, the ordinance does not apply to traffic noise.
In addition, Section 10.650.150 exempts construction activities from the noise ordinance standards
if they are conducted within the hours of 7amto 8pm. Construction outside of these hours is required
to adhere to the exterior noise levels described in the ordinance (Table 3.11-8).

Table 3.11-8 - Exterior Noise Levels Described in the City of Ventura Noise Ordinance

Time Period Zone | Zone I Zone Il Zone IV
7am—-10 pm 50 dBA 50 dBA 60 dBA 70 dBA
10 pm—7 am 45 dBA 45 dBA 55 dBA 70 dBA

Zone | properties are noise sensitive properties, Zone Il properties are residential, Zone llI
properties are commercial, and Zone IV properties are agricultural and industrial. There are no Zone
| properties within the vicinity of the Ventura Harbor barge loading site. There is a residential
community (Zone Il) adjacent to the harbor barge loading site, approximately 200 ft from where the
barge would be loaded. The remainder of the vicinity of the barge loading site in Ventura Harbor is
Zone lll.

County of Ventura

The Codified Ordinances of the County of Ventura do not set specific decibel limits on noise
production. Rather, noise is limited generally as a pollutant by limiting noise production to
appropriate levels based on land use and state that noise production shall not be objectionable to
surrounding properties.

3.11.2 Noise Methodology

A brief background in acoustics is helpful in understanding how humans perceive various sound
levels. Some useful definitions include:

e Acoustics are descriptions of sound wave generation and transmission,

e Sound is the physical oscillation or vibration of a medium, such as air, that can be
perceived by an instrument, such as the human ear or a microphone, and

¢ Noise has commonly been categorized as loud, disruptive sounds that can annoy or
cause harm to people.
Background noise is the aggregation of all perceptible, but not necessarily identifiable, sound

sources (such as traffic, airplanes, and environmental sounds) that create a static ambient noise
baseline.
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Although extremely loud noises can cause temporary or permanent damage, the primary
environmental impact of noise is annoyance. The objectionable characteristic of noise often refers
to its loudness. Loudness represents the intensity of the sound wave or the amplitude of the sound
wave height (measured in decibels [dB]). Decibels are calculated on a logarithmic scale; thus, a
10 dB increase represents a tenfold increase in intensity, while a 20 dB represents a hundredfold
increase in intensity. Decibels are the preferred measurement of environmental sound because of
the direct relationship between sound intensity and the subjective “noisiness” of it. The A-weighted
decibel system (dBA) is a convenient sound measurement technique that weights selected
frequencies based on how well humans can perceive them.

The range of human hearing spans from the threshold of hearing (~3 dBA) to past the threshold of
pain (120 dBA). In general, humans will notice a change of sound greaterthan 3 dBA. Noise levels
are generally considered low when they are below 45 dBA, moderate in the 45 to 60 dBA range,
and high above 60 dBA. Noise levels greater than 85 dBA can cause temporary or permanent
hearing loss if exposure is sustained. Examples of low daytime levels are those observed in isolated
natural settings, such as the Grand Canyon 20 dBA, and quiet suburban residential streets (43
dBA). Examples of moderate level noise environments are urban residential or semi-commercial
areas (55 dBA) and commercial locations (60 dBA). Although people often accept the higher levels
associated with very noisy urban residential and residential-commercial zones (63 dBA), as well as
industrial areas (65 to 70 dBA), the levels are nevertheless considered adverse (USEPA 1971,
Berenek 1971). Figure 3.11-1 shows the range of sound levels for common indoor and outdoor
activities.

Background noise is the accumulation of all perceptible, but not necessarily identifiable, noise
sources (such as traffic, airplanes, and environmental sounds)that create a constantambient noise
baseline. Ambient environmental noise is described as the equivalent sound level (Leq), which can
be considered the average noise level. Leq places more emphasis on occasional high noise levels
that accompany and exceed general background noise levels. Leq measured over a one hour
period [Leq(h)] is the Federal Highway Administration (FHWA) standard.

¢ Lmax- the instantaneous maximum noise level that can occur during any period of time.
Usually a single event of short duration

e Lmin- minimum sound level during a period of time
e L10- sound level that is exceeded only 10% of the time

The current FHWA procedures for highway traffic noise analysis and abatement are contained in
23 CFR 772, “Procedures for Abatement of Highway Traffic Noise.” These procedures indicate that
a traffic noise impact occurs when the predicted levels approach or exceed the noise abatement
criteria (NAC) or when predicted traffic noise levels substantially exceed the existing noise level,
even though the predicted levels may not exceed the NAC (NPS 2002). The impact of increasing
or decreasing noise levels is presented in Figure 3.11-2. For example, it shows that a change of 3
dBA is barely perceptible and that a 10-dBA increase or decrease will be perceived by someone to
be doubling or halving of the noise.

The day-night noise level (DNL) is the energy average sound level for a 24-hour day determined
after the addition of a 10-dBA penalty to all noise events occurring at night between 10:00 p.m. and
7:00 a.m. The DNL is a useful metric of community noise impact because people in their homes
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are much more sensitive to noise at night, when they are relaxing or sleeping, than they are to noise

in the daytime.

COMMON OUTDOOR NOISES

Jet Fly Over at 300 feet
Gas Lawn Mower at 3 feet

Diesel Truck at 50 m
Noisy Urban Daytime

Gas Lawn Mower at 100 feet
Commercial Area

Quiet Urban Daytime

Quiet Urban Nighttime
Quiet Suburban Nighttime

Quiet Rural Nighttime

Sound
Pressure
(uPa)

6,324,555
2,000,000
632,456
200,000
63,245
20,000
6,325
2,000
632
200
63

20

Sound
Pressure
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| 100
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COMMON INDOOR NOISES
Rock Band at 15 feet

Inside Subway Train (New York)

Food Blender at 3 feet
Garbage Disposalat 3 feet
Shouting at 3 feet
Vacuum Cleaner at 3 feet
Normal Speech at 3 feet

Large Business Office
Dishwasher Next Room

Small Theatre. Large
Conference Room Library
Bedroom at Night

Concert Hall (Background)

Broadcast and Recording Studio

Threshold of Hearing

Source: FHWA, Noise Fundamentals Training Document, “Highway Noise Fundamentals”, September 1980.

Figure 3.11-2 - Common Indoor and Outdoor Noises

CNEL is a 24-hour cumulative noise descriptor that considers the sensitivity of humans to noise at
night. The CNEL adds a 5-dBA penalty for nighttime hours between 7:00 p.m. and 10:00 p.m. For
the hours between 10:00 p.m. and 7:00 a.m., a 10-dBA penalty is added for the CNEL. The DNL is
similar to the CNEL, except that the DNL does not have the 7:00-10:00 p.m. nighttime penalty for

noise sensitivity.
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Table 3.11-9 - Decibel Changes, Loudness, and Energy Loss

Sound Level Change (dBA) Relative Loudness Acoustical Energy Loss (%)
0 Reference 0
-3 Barely Perceptible 50
-5 Readily Perceptible 67
-10 Half as Loud 90
-20 1/4 as Loud 99
-30 1/8 as Loud 99.9

Another noise metric used to describe ambient noise levels is the equivalentsound level (Leq). ltis
defined as the equivalent steady-state sound level, which in a stated period of time contains the
same acousticenergy as the time-varying sound level during the same period. ltrepresents a single
number descriptor of environmental noise, and is mostly determined by occasional loud, intrusive
noise. In addition to equivalent noise levels, sounds in the environment can also be measured using
“‘exceedance’ levels. Exceedance levels are values from the cumulative distribution of all of the
sound levels observed during a measurement period. Exceedance levels are designated Ln where
n can have any value from 0 to 100 percent. For example:

The L90 noise level is the sound, in dBA, exceeded 90 percent of the time during the
measurement period. The L90 is close to the lowest sound level observed during the
measurement period. It is essentially the same as the residual sound level, which is the
lowest sound level observed when there are no obvious nearby intermittent sources.

The L10 noise level is the sound, in dBA, exceeded 10 percent of the time during the
measurement period. The L10 is close to the maximum sound level observed during the
measurement period. The L10 is sometimes called the intrusive noise level because it
is caused by occasional louder noises like passing motor vehicles.

3.11.3 Noise Setting

The existing noise environment and noise estimates for the study area are described below and
were estimated using the following documents for guidance and information:

Malibu Creek Environmental Restoration Feasibility Study, Los Angeles County
California, Preliminary Draft, Baseline Conditions Report, April 6, 2006

Malibu Legacy Park Project, Environmental Impact Report, Section 3J Noise, May 2008

City of Malibu, California Noise Ordinance, Article IV, Public Peace, Chapter 2, Noise
(http://www.nonoise.org/lawlib/cities/malibu.htm)

City of Malibu General Plan, Section 6.0, Noise Element and Noise Maps, November
1995 (http://www.ci.malibu.ca.us/index.cfm?fuseaction=nav&navid=250)

City of Ventura Noise Ordinance (Municipal Code § 10.650)

The Village at Calabasas Draft Environmental Impact Report for D2 Development and
Construction, Prepared by Christopher A. Joseph & Associates, April, 2008

Information on Levels of Environmental Noise Requisite to Protect Public Health and
Welfare with an Adequate Margin of Safety, EPA# 550/9-74-004, March 1974.
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e FHWA Traffic Noise Model Version 2.5.

These studies along with USEPA documentation and the results of a roadway screening noise
modeling analysis were used to describe ambient noise conditions. The use of existing ambient
noise monitoring data from previous studies conducted in the more urban setting of the project area
where daytime noise levels are influenced primarily by traffic and other urban noise sources and do
not significantly change overtime is a reasonable approach for estimating background noise levels.
In rural locations where no noise monitoring data is available, the use of other USEPA reference
documents and review of surrounding land use conditions is also a reasonable approach for
estimating ambient noise conditions in the absence of ambient noise measurements. A summary
of the ambient noise levels for various land uses is presented below (Table 3.11-10).

Table 3.11-10 - Average Ambient Noise Levels for Various Land Uses

. Average Lan' Daytime Leq Nighttime Leq
Land Use Description (dBA) (dBA) (dBA)

Wilderness 35 35 25
Rural Residential 40 40 30
Quiet Suburban Residential 50 50 40
Normal Suburban

Residential 55 55 45
Urban Residential 60 60 50
Noisy Urban Residential 65 65 55

Very Noisy Urban

Residential 70 70 60
Source: 'U.S. EPA, Information on Levels of Environmental Noise Requisite to Protect Public

Health and Welfare with an Adequate Margin of Safety, March 1974

Major Noise Sources

Vehicle Traffic

Vehicular traffic is the primary noise source throughout the study area. The primary contributors to
noise include Malibu Canyon Road, PCH, the 101 Freeway, Las Virgenes Road, and Mulholland
Hwy. The routes listed below are the primary contributors to noise caused by vehicular traffic:

Airports

The nearestairports to the project area are Santa Monica Airport, Los Angeles International Airport,
and Burbank-Glendale-Pasadena Airport. They are 15 mi, 25 mi, and 35 mi away, respectively.
Other sources of noise include flyovers by aircraft and construction activities (NPS 2002).

Noise Measurements

Noise estimates were made using FHWA noise estimating procedures. This procedure estimates
traffic volumes and the number of large and medium trucks within the traffic estimates. Noise was
estimated at 11 sites within the vicinity of Rindge Dam. Table 3.11-3 describes the ambient noise
levels in the vicinity of Rindge Dam (NPS 2002).
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Table 3.11-11 - Ambient Noise in the Vicinity of Rindge Dam

Route From Estimated Noise
Level (Leq)

U.S. Highway 101 Las Virgenes to Kanan Rd. 73.8
Mulholland Hwy Topanga Canyon Blvd. to Kanan Rd. 60.8
Mulholland Hwy Topanga Canyon BIvd}.?fjo Old Topanga Canyon 588
Mulholland Hwy Kanan Dume to Malibu Canyon Rd. 56.6
PCH I-10 to SR 23 69.5
PCH Malibu Canyon Road to Sunset Blvd. 34.5
PCH SR 23 to Point Mugu 63.0
Topanga Canyon PCH to Mulholland Dr. 62.1
Malibu Canyon Road PCH to Mulholland Dr. 67.5
Kanan Dume Rd. PCH to Mulholland Dr. 60.5
SR 23 PCH to Mulholland Dr. 53.5

The estimated noise level is based on the noise generated by evening peak hour traffic volumes at
a location 196 ft (60 m) away from the center of the closesttravellane. The noise estimate locations
were chosen where traffic noise from a road corridor within the Study area is dominant. The
dominant source of noise within the study area is assumed to be from automobile and truck traffic
on the major roads. Within the study area, 6 of the 11 sites monitored are within Activity Level B
(Table 3.11-4). Two of the 11 sites monitored are Activity Level A. Three of the 11 sites estimated
are Activity Level C and are located near commercial areas or along heavily traveled roadways.
The site in Ventura Harbor where barge loading would occur falls under Activity Level C, although
other properties in the vicinity (motels, etc.) are Activity Level B. Due to the heavy and constant
trafficassociated noise along the entire routeof US 101, the entire route is considered Activity Level

C.
Table 3.11-12 - FHWA Noise Abatement Criteria (NAC) Hourly A-Weighted
Af;")';tly Leq (h) L 10 (h) Description of Activity Category
A 57 (Exerior) |60 (Bxterior) Lands on whlgh seren ty and quiet are of
exraordinary significance.
Picnic areas, recreation areas, playgrounds,
B 67 (Bxerior) | 70 (Bxerior) | residences, motels, hotels, schools, churches,
libraries, and hospitals
. . Developed lands, properties, or activities not
72 (Bxerior) | 75 (Brerior) included in Categories A or B above
- - Undeveloped lands
Residences, motels, hotels, public meeting rooms,
E 52 (Interior) |55 (Interior) | schools, churches, libraries, hospitals, and
auditoriums.
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Critical Receptors

Noise sensitive or critical receptors are facilities or areas where excessive noise may cause
annoyance or disruption to users. Within the project area associated with the NER plan and LPP,
critical noise receptors that meet the criteria for Activity Level B would include residential areas,
recreation area lands along the road corridors, trailheads, and trails located at various sites
throughout the Study area. Other facilities for use by visitors within recreational areas and
residences along road corridors would qualify for this Activity Level. The majority of the study area
would fall under these requirements, due to the orientation of the study area. Areas that would
qualify for Activity Level C would include commercial establishments along PCH and other locations
that are in close proximity to this roadway, as well as some commercial port facilities at Ventura
Harbor. Facilities along Hwy 101 would also meet Activity Level C requirements, as determined by
the NPS (NPS 2002).

A review of existing topographic and aerial photographs was used to select noise sensitive
receptors. Forthis analysis residences were the dominanttype of sensitive receptoridentified near
work areas and were chosen for 10 locations determined to be close to the project areas, truck
traffic routes or disposal locations (Figure 3.11-3). For the Surfrider Beach area and the proposed
flood walls along near Malibu Lagoon an average receptor distance of 500 ft was used for
construction equipment noise analysis based upon the area of the lagoon and the assumptions that
the location of equipment operations in the creek bed would vary depending on the proposed
location along the creek’s flood plain. For sheet pile installation, noise levels were assessed for a
distance of 100 ft because there are residences within this distance.

For the Ventura Harbor barge sediment placement route, the only sensitive receptors identified in
the vicinity of the harbor are residential properties approximately 200 ft from where the barge would
be moored. The City of Ventura Noise Ordinance was utilized for analysis of noise impacts at this
location.

Noise modeling predicts a maximum noise level of 98 dBA which exceeds the city of Malibu’s noise
ordinances for construction. In addition, the vibration fromthe pile driving within 100 ft of a residence
could result in an impact. Because traffic noise dominates the project area, whenever possible,
traffic volumes supplied by traffic engineers or from the Caltrans were used in the Traffic Noise
Model 2.5 (TNM) to determine the existing Community Noise Equivalent Level at each receptor.

Construction would occur only during daylight hours and therefore the existing one-hour Leq noise
levels were determined for each receptor from one of the following sources:

e Previous studies and measurements,
e TNM 2.5 traffic modeling,

e Land use descriptor-based CNELs from the Malibu General Plan, 1995, and The State
of California General Plan Guidelines.
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NEL

)

Figure 3.11-3 - Noise Receptor Location Map

Table 3.11-5 summarizes the existing daytime Leq and CNEL noise levels at each receptor. The
Leq is used for comparison to construction noise impacts and the CNEL for project related traffic
noise impacts. Existing noise levels were estimated for all locations using USEPA land use data
and associated noise levels described in Table 3.11-13. Receptor 7 is subject to Los Angeles
County noise criteria by which it is classified as Recreational land use and is therefore assigned a
noise level of 70 dBA. Specific Receptors are not used in this assessment for activities at the beach
locations. The City of Malibu General Plan indicates that the beach areais within the 65 to 75 dBA
CNEL contours primarily due to its close proximity to the PCH and therefore the existing daytime
noise level at the beach areas is estimated to be in the range or 70 to 75 dBA. Since construction
traffic will be a daytime occurrence only, the noise generated by project traffic will be expressed as
the 1-hour equivalent noise and will be difference between the noise from existing traffic and the
noise from existing traffic plus project traffic as predicted by TNM 2.5.
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Table 3.11-13 Estimated Existing Noise Levels at Sensitive Receptors (Residences)

Daytime
ID Recep‘°.’ Land use Leq ChlEl Project ID Location
Type/Location (dBA)
(dBA)
Residence/ Quiet
1 | 24860 Piuma Suburban 50 50 RD Rindge Dam
Road Residential
. Normal . .
o | Residence/ Suburban 55 47 cct1 | Pluma Pipe
Piuma Road . . Arch Culvert
Residential
Residence/ Normal Malibu
3 | Malibu Meadow Suburban 55 55 CC2 Meadows
Drive Residential Road Bridge
. Normal
4 Re3|den(_:e/Crater Suburban 55 55 ce3 Crater C_amp
Camp Drive . . Road Bridge
Residential
Residence/Cold Quiet Cold Canyon
6 Suburban 55 55 CC5 y
Canyon Road . . Road Culvert
Residential
Malibu Creek SP . ,
7 | / Las Virgenes Recreational- 70 65 LV1 Crag’s Road
Park Culvert
Road
Farm/ North of .
Rural White Oak
8 | Stokes Canyon Residential 50 50 Lv2 Farms Dam
Road
Residence/ Suburban Lost Hills Road
9 El Encanto Drive | Residential 55 55 LV3 Culvert
Residence/ Suburban Meadow Creek
10 Orchid Lane Residential 55 55 Lv4 Lane Channel
. Suburban Calabasas
11| Residence Residential 55 55 Landfill
Residence /
12 | 26986 Mulholland 55 55 Upland Site F
HWY

3.12 Air Quality and Greenhouse Gases

3.121 Area of Analysis

Malibu Creek is located approximately 30 mi west of downtown Los Angeles, California.
Approximately two-thirds of the watershed is located in northwestern Los Angeles County and the
remaining one-third is in southeastern Ventura County. California is divided into 15 different air
basins based on common geographic and political boundaries. The South Coast Air Basin (SCAB)
covers the portion of Los Angeles County in which the Malibu Creek watershed is located, and all
construction activities would occur in the SCAB. The South Coast Air Quality Management District
(SCAQMD) has jurisdiction for local air quality impacts in the South Coast portion of Los Angeles
County. The route for hauling of material to Ventura Harbor, and the harbor itself, are in the Ventura
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County Air Pollution Control District (VCAPCD), which is located in the South Central Coast Air
Basin (SCCAB).

3.12.2 Regulatory Framework

Federal Laws and Regulations for Air Quality

The USEPA is responsible for implementation of the CAA. The CAA was enacted in 1955 and was
amended in 1963, 1965, 1967, 1970, 1977, 1990, and 1997. Under authority of the CAA, the
USEPA established National Ambient Air Quality Standards (NAAQS) for the following criteria
pollutants: carbon monoxide (CO), lead (Pb), nitrogen dioxide (NO2), ozone (Os3), inhalable
particulate matter with an aerodynamic diameter less than or equal to 10 microns (PM1o), fine
particulate matter with an aerodynamic diameter less than or equal to 2.5 microns (PM2:5), and
sulfur dioxide (SOz2).

Table 3.12-1 presents the current NAAQS for the criteria pollutants (CARB 2012a). Os is a
secondary pollutant, meaning that it is formed in the atmosphere from reactions of precursor
compounds under certain conditions. Primary precursor compounds that lead to formation of Os
include volatile organic compounds (VOC) and nitrogen oxides (NOx). PM2.5 can be emitted directly
from sources (e.g., engines) or can form in the atmosphere from precursor compounds. PM2s
precursor compounds in the area of analysis include sulfur oxides (SOx), NOx, VOC, and ammonia.

Table 3.12-1 National Ambient Air Quality Standards (ug/m? = micrograms per cubic meter;
mg/m?3 = milligrams per cubic meter; ppb = parts per billion; ppm = parts per million)

Pollutant Avel_'aglng NAAQS NI Violation Criteria
Time Primary | Secondary
Os 8 Hour 0.070 ppm Annual fourth-hlghest daily maximum 8-
hour concentration, averaged over 3 yrs
PMio 24 Hour 150 ug/m? Not to be exceeded more than once per
year on average over 3 yrs
- 24 Hour 35 ug/m? 98t percentile, averaged over 3 yrs
2.5
Annual 12 pg/ms3 15 ug/m® | Annual mean, averaged over 3 yrs
35 ppm
1 Hour
co o N/A Né);:o be exceeded more than once per
8 Hour PP y
- . - , .
1 Hour 100 ppb N/A 98" percentile of 1-hour daily maximum
NO2 concentrations, averaged over 3 yrs
Annual 53 ppb Annual mean
T . - . .
1 Hour 75 ppb N/A 99 percer_mle of 1-hour daily maximum
concentrations, averaged over 3 yrs
SOz 0.5 ppm Not to be exceeded more than once per
3 Hour N/A 2 PP P
year
Rolling 3-
Pb Month 0.15 pg/m? Not to be exceeded
Average®®)
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General Conformity

Established under the CAA (42 USC section 176(c)(4)), the general conformity rule (40 C.F.R. §§
93.150-93.165) ensures that federal actions comply with NAAQS. In order to meet this CAA
requirement, a federal agency must demonstrate that every action that it undertakes, approves,
permits or supports will conform to the appropriate SIP. To do so, the Federal agency must
determine either thatthe action is exempt from general conformity regulations or make a conformity
determination consistent with the general conformity requirements.

A Federal action is exempt from general conformity regulations if an applicability analysis shows
that total direct and indirect emissions of the criteria pollutant or precursor in a nonattainment or
maintenance area caused by a Federal action would be less than any of the rates specified in 40
CFR 93.153(b)(1) on an annual basis. “Total of direct and indirect emissions” means the sum of
direct and indirect emissions increases and decreases caused by the Federal action; i.e., the “net’
emissions considering all direct and indirect emissions. The portion of emissions which are exempt
or presumed to conform under § 93.153 (c), (d), (e), or (f)are notincluded in the “total of direct and
indirect emissions.” The “total of direct and indirect emissions” includes emissions of criteria
pollutants and emissions of precursors of criteria pollutants. Direct emissions include construction
emissions. Indirect emissions mean those emissions of a criteria pollutant or its precursors:

1. That are caused or initiated by the Federal action and originate in the same nonattainment
or maintenance area but occur at a different time or place as the action;

2. That are reasonably foreseeable;

3. That the agency can practically control; and

4. For which the agency has continuing program responsibility.

“‘Reasonably foreseeable emissions” are projected future direct and indirect emissions that are
identified at the time the conformity determination is made; the location of such emissions is known
and the emissions are quantifiable as described and documented by the Federal agency based on
its own information and after reviewing any information presented to the Federal agency. If the
action is determined not to be exempt and the emissions would equal or exceed the applicability
rates, a conformity determination is required. Table 3.12-2 presents the nonattainment or
maintenance pollutants in the SCAB along with each pollutant’s applicability rates. The final criteria
pollutant, SOz, is currently designated as attainmentin the SCAB, therefore general conformity does
not apply to this pollutant. In the SCCAB, all criteria pollutants but Os are currently designated as
attainment; Osis designated as serious nonattainment. The general conformity applicability rate is
50 tpy.
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Table 3.12-2 SCAB Attainment Status and General Conformity Applicability Rates

National Nonattainment or licability Rate
Pollutant Maintenance Status ApP (tpy)y
(0{0) Maintenance 100
O3 Extreme Nonattainment 18
NO2 Maintenance 100
PMio Maintenance 100
PM2.5 Serious Nonattainment 70
Pb Nonattainment’ 25
Source: 40 CFR 93.153.
Notes: ' Because project sources do not emit ammonia or lead,
ammonia and lead are not included in the air quality impact analysis.

State Laws and Requlations for Air Quality

The CCAA substantially added to the authority and responsibilities of the State’s air pollution control
districts. The CCAA establishes an air quality management process that generally parallels the
Federal process. The CCAA, however, focuses on attainment of the California Ambient Air Quality
Standards (CAAQS) that, for certain pollutants and averaging periods, are typically more stringent
than the comparable NAAQS. The CAAQS are included in Table 3.12-4.

The CCAArequiresthatthe CAAQS be metas expeditiously as practicable, butdoes not set precise
attainmentdeadlines. Instead, the act established increasingly stringent requirements for areas that
will require more time to achieve the standards.

The air quality attainment plan requirements established by the CCAA are based on the severity of
air pollution problems caused by locally generated emissions. Upwind air pollution control districts
are required to establish and implement emission control programs commensurate with the extent
of pollutant transport to downwind districts.

The California Air Resources Board (CARB) is responsible for developing emission standards for
on-road motor vehicles and some off-road equipment in the state. In addition, CARB develops
guidelines for the local districts to use in establishing air quality permit and emission control
requirements for stationary sources subject to the local air district regulations.
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Table 3.12-4 - California Ambient Air Quality Standards

Pollutant Averaging Time CAAQS Violation Criteria
Os 1 Hour 0.09 ppm (180 pg/m?3)
8 Hour 0.070 ppm (137 ug/md)
24 Hour 50 pg/m3
PM1o
Annual 20 pg/m?
PMz.5 Annual 12 ug/m?
3
CcO 1 Hour 20 ppm (23 mg/m?) Not to be exceeded
8 Hour 9.0 ppm (10 mg/m3)
NO 1 Hour 0.18 ppm (339 pg/m?3)
2
Annual 0.030 ppm (57 pg/md)
so 1 Hour 0.25 ppm (655 pg/m?3)
? 24 Hour 0.04 ppm (105 pg/m?)
Not to be equaled or
- 3
Pb 30-Day Average 1.5 pyg/m exceeded
V'S'b'“ty Reducing 8 Hour See Footnote 1 Not to be exceeded
Particles
Sulfates 24 Hour 25 ug/m?
. 3 Not to be equaled or
Hydrogen sulfide | 1 Hour 0.03 ppm (42 pg/m3) exceeded
Vinyl chloride 24 Hour 0.01 ppm (26 pg/md)
Source: CARB 2012a.

Note:'In 1989, CARB converted both the general statewide 10-mile visibility standard and the
Lake Tahoe 30-mile visibility standard to instrumental equivalents, which are “extinction of 0.23
per kilometer” and “extinction of 0.07 per kilometer” for the statewide and Lake Tahoe Air Basin
standards, respectively.

Key: ug/m3 = micrograms per cubic meter; mg/m® = milligrams per cubic meter; NJA = not
applicable; ppm = parts per million

Attainment of CAAQS within the SCAB and SCCAB are shown in Tables 3.12-5 and 3.12-6.

Table 3.12-3 - Attainment Status for SCAB (Los Angeles County)
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Pollutant California Standards
O3 Nonattainment, extreme
6]0) Attainment
NO2 Nonattainment
SO2 Attainment
PM1o Nonattainment
PM2.5 Nonattainment
Pb Nonattainment
Source: CARB 2011b; EPA 2012; 40 CFR 81.305.
Notes: Classification is for the 1-hour Os standard only. Designated as a nonattainment area for
both the 2006 24-hour standard and the 1997 24-hour standard.

Table 3.12-4 - Attainment Status for SCCAB in Ventura County

Pollutant California Standards

O3 Nonattainment

CO Attainment

NO2 Attainment

SO2 Attainment

PM1o Nonattainment

PM2.5 Attainment
Pb Attainment

Source: VCAPCD website (http://www.vcapcd.org/air_quality_standards.htm).

Local Regulations

South Coast Air Quality Management District (SCAQMD)

The SCAQMD has jurisdiction over an area of 10,743 mi? consisting of Orange County, the non-
desert portions of Los Angeles, Riverside and San Bernardino Counties, and the Riverside County
portion of the Salton Sea Air Basin and Mojave Desert Air Basin. The SCAB is a sub-region within
SCAQMD's jurisdiction covering an area of 6,745 mi2. The sub-region includes the city of Los
Angeles and the surrounding communities. While air quality in this area has improved in recent
years, activity in the basin requires more regulation to meet ambient air quality standards.

The SCAQMD has adopted a series of air quality management plans (AQMPs) to meet the CAAQS
and NAAQS. These plans require, among other emissions-reducing activities, control technology
for existing sources; control programs for area sources and indirect sources; a permitting system
designed to ensure no net increase in emissions from any new or modified permitted sources of
emissions; transportation control measures; sufficient control strategies to achieve a five percent or
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more annual reduction in emissions (or 15% or more in a three-year period) for VOC, NOx, CO, and
PMi1o; and demonstration of compliance with CARB's established reporting periods for compliance
with air quality goals.

The SCAQMD also adopts rules to implement portions of the AQMP. Rule 403 requires the
implementation of best available fugitive dust control measures during active construction activities
capable of generating fugitive dust emissions from on-site earth-moving activities,
construction/demolition activities, and construction equipmenttravel on paved and unpaved roads.

Ventura County Air Pollution Control District

Ambient air quality and attainment status in Ventura County are monitored by the VCAPCD, which
covers the entirety of the county. Ventura County, along with Santa Barbara and San Luis Obispo
Counties, make up the SCCAB. The VCAPCD previously adopted the Ventura County Air Quality
Management Plan (AQMP), which goes through periodic updates. The AQMP uses projections of
growth and emissions to determine control strategies in order to achieve attainment with ambient
air quality standards.

Federal Laws and Requlations for Greenhouse Gases

In 2019, the CEQ published draft guidance on how NEPA analysis and documentation should
address greenhouse gas (GHG) emissions. This Draft National Environmental Policy Act Guidance
on Consideration of Greenhouse Gas Emissions (CEQ, 2019), if finalized, would replace CEQ’s
2016 guidance that was rescinded in 2017. The draft 2019 guidance states that a projection of a
proposed action’s direct and reasonably foreseeable indirect GHG emissions may be used as a
proxy for assessing potential climate effects. Agencies should attempt to quantify a proposed
action’s projected direct and reasonably foreseeable indirect GHG emissions when the amount of
those emissions is substantial enough to warrant quantification, and when it is practicable to
quantify those using available data and GHG quantification tools. Where GHG inventory information
is available, an agency may also reference local, regional, national, or sector-wide emission
estimates to provide context for understanding the relative magnitude of a proposed action’s GHG
emissions. This approach, together with a qualitative summary discussion of the effects of GHG
emissions based on an appropriate literature review, allows an agency to present the environmental
impacts of a proposed action in clear terms and with sufficient information to make a reasoned
choice among the alternatives. Such a discussion satisfies NEPA’s requirement that agencies
analyze the cumulative effects of a proposed action becausethe potential effects of GHG emissions
are inherently a global cumulative effect. Therefore, separate cumulative effects analysis is not
required (CEQ, 2019).

State

Senate Bill 97 required the Office of Planning and Research to develop amendments to the
CEQA Guidelines regarding analysis and mitigation of GHG emissions for adoption by the CNRA
by January 1, 2010. On December 30, 2009, the CNRA adopted State CEQA Guidelines
Amendments, including regulatory guidance for CEQA documents to analyze and recommend
mitigation measures for GHG emissions, with an effective date of March 10, 2010.

Section 15064.4 was added to the CEQA Guidelines to assist lead agencies in determining the
significance of impacts from GHG emissions and to provide a list of factors that a lead agency
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should consider, in addition to other factors, when assessing the significance of a project's GHG
emissions on the environment. To describe, calculate, or estimate the projected GHG emissions
from a project a lead agency is required to make a good-faith effort based on available scientific
and factual data. A lead agency also has the discretion to quantify GHG emissions based on using
an accepted model/methodology or using a qualitative analysis or performance based standards.
When assessing the significance of GHG emission impacts on the environment, a lead agency
should consider:

e The extent to which the project may increase or reduce GHG emissions as compared to
the existing environmental setting;

¢ Whether the project emissions exceed a threshold of significance that the lead agency
determines applies to the project; or

e The extent to which the project complies with regulations or requirements adopted to
implement a statewide, regional, or local plan for the reduction or mitigation of
greenhouse gas emissions. Such requirements must be adopted by the relevant public
agency through a public review process and must reduce or mitigate the project's
incremental contribution of greenhouse gas emissions. If there is substantial evidence
that the possible effects of a particular project are still cumulatively considerable
notwithstanding compliance with the adopted regulations or requirements, an EIR must
be prepared for the project.

Mobile source engine and transportation fuel GHG emissions are regulated by the California Air
Resources Board (CARB) as promulgated by AB1493 adopted on July 22, 2002. AB1493, also
known as the Pavley regulations, is designed to reduce GHG emissions for passenger vehicles.
Originally, the bill originally intended to reduce GHG emissions from passenger vehicles beginning
in 2004, however a waiver to implement the standards was denied by the USEPA in 2008.
Subsequently, on June 30, 2009 the EPA granted the waiver allowing the State to adopt GHG
emissions standards for new passenger cars, pick-up trucks, and sport utility vehicles. In response,
CARB adopted amendments to the existing Pavley regulations on September 24, 2009 allowing
CARB to set new GHG emissions for passenger vehicles starting in 2009 and extending through
2016. The regulations are expected to reduce passenger vehicle emissions by approximately 22%
in 2012 and 30% in 2016 (CARB, 2012b).

Executive Order S-01-07 was enacted by the Governoron January 18,2007, to address the carbon
intensity of transportation fuels. It required the establishment of a statewide goal to reduce the
carbon intensity transportation fuels by atleastten% by 2020 and development of a low-carbon fuel
standard (LCFS) for transportation fuels. CARB adopted a LCFS standard in 2009 with an effective
date of January 12, 2010. The regulations call for a reduction of at least a ten% carbon intensity in
transportation fuels by 2020. These standards went into effect in 2011.

On October 24, 2008, CARB released a preliminary draft proposal, “Recommend Approaches for
Setting Interim Significance Thresholds for Greenhouse Gases under CEQA.” This proposal
suggests a GHG emission threshold of significance for industrial projects of 7,000 metric tons of
COze with mitigation from non-transportation related sources, such as stationary combustion,
processlosses, purchased electricity, water usage, and wastewater discharge. CARB s developing
performance standards for transportation and construction sources.
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Local

On December 5, 2008, the SCAQMD Governing Board adopted the staff proposal, “Interim CEQA
GHG Significance Threshold for Stationary Sources, Rules, and Plans” where SCAQMD is the lead
agency. This interim threshold is applicable to stationary/industrial sources only and sets a
significance threshold of 10,000 metric tons of CO2e¢, inclusive of construction emissions amortized
over 30 yrs, for determining significant impacts. Commercial and residential interim thresholds are
under development by the SCAQMD. Once a final statewide significance threshold is adopted by
CARB, SCAQMD will review the interim threshold to determine if changes are necessary. The
VCAPCD has not established additionl GHG criteria beyond the emissions thresholds described in
Section 3.12.2 and further discussed in Section 5.12.

According to OPR, as of June 18, 2012, the County of Los Angeles is in the process of drafting
climate change policies and programs that will affect general plan policies, general plan
implementation measures, and ordinances. In the future the City of Malibu is planning to address
climate change (OPR, 2012).

3.12.3 Environmental Setting

Climate and Atmospheric Conditions

The climate within the project area is determined primarily by terrain and geography. Regional
meteorology is dominated by a persistent high-pressure area that commonly resides over the
eastern Pacific Ocean. Seasonal variations in strength and position of this pressure cell cause
changes in area weather patterns. Local climactic conditions are characterized by warm summers,
mild winters, infrequent rainfall, moderate daytime on-shore breezes, and moderate humidity. The
normally mild climate is occasionally interrupted by periods of hot weather, winter storms, and hot
easterly Santa Ana winds.

The area has high levels of air pollution, particularly from June through September. Factors leading
to high levels of pollution include a large amount of pollutant emissions, light winds, and shallow
vertical atmospheric mixing. These factors reduce pollutant dispersion, exacerbating elevated air
pollution levels. Pollutant concentrations vary by location, season and time of day. Concentrations
of Os, forexample, tend to be lower along the coastandin farinland areas of the basin and adjacent
desert and higher in and near inland valleys.

Existing Air Quality Conditions

Air quality conditions for a project area in the vicinity of Rindge Dam are typically the result of
meteorological conditions and existing emission sources in an area. Table 3.12-4 summarizes air
quality data from monitoring stations nearest the area of analysis. The following list identifies, in
order ofthe nearestto farthest stations from Malibu Creek, the monitoring station names and codes
used by CARB:

e Thousand Oaks, Ventura County — Moorpark Road (CARB Code 5600435),
e Simi Valley, Ventura County — Cochran Street (CARB Code 5600434),

e West Los Angeles — VA Hospital (CARB Code 7000091), and

e LAX/MHastings (CARB Code 7000111).
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These stations best represent air quality conditions atthe projectareain the vicinity of Rindge Dam,
or in the case of Os, for the region. Air quality has gradually improved over 2009-2011, which is
consistent with general improvement in air quality in the region for past three decades despite
substantial increases in population and automobile traffic levels over the same period (Table 3.12-
4). The reduction in pollutant levels has been primarily driven by the extensive regulation of mobile
and stationary source emissions.

Table 3.12-5 Summary of Pollutant Monitoring Data

Pollutant 2009 2010 2011 CAAQS | NAAQS
Maximum 1-Hour Concentration, ppm 2 2 * 20 35
Maximum 8-Hour Concentration, ppm 1.5 1.4 1.3 9.0 9
Maximum 1-Hour Concentration, ppb 47 69 41 180 N/A
98th Percentile Concentration, ppb 42 41 36 N/A 100
Annual Average Concentration, ppb 11 10 9 30 53
Maximum 1-Hour Concentration, ppm| 0.109 0.104 0.093 0.09 N/A
Maximum 8-Hour Concentration, ppm| 0.086 0.091 0.079 0.070 N/A
Fourth-Highest 8-Hour Concentration, | 0.081 0.076 0.072 N/A 0.075
Number of Days Exceeding 1-Hour 4 > 0
CAAQS
Number of Days Exceeding 8-Hour 9 9 7
CAAQS
Number of Days Exceeding 8-Hour 5 6 1
NAAQS
Maximum  24-Hour Concentration, 76.8 35.2 45.8 50 150
Annual Average Concentration, [ 1g/m? 25.5 18.8 19.6 20 N/A
Number of Days (%) Exceeding 24- 1 0 0
Hour CAAQS
Number of Days Exceeding 24-Hour 0 0 0
NAAQS
Maximum 24-Hour Concentration, 28.2 21.7 27.5 NA NA
24-Hour NAAQS Design 22 21 20 N/A 35
Annual CAAQS Design Value, [1g/m3 11 11 11 12 12
Number of Days (%) Exceeding 24- 0 0 0
Hour NAAQS
Maximum 1-Hour Concentration, ppb 20 25.9 11.5 250 75
Maximum 24-Hour Concentration, ppb 6 3.5 8.3 40 140
Source: SCAQMD 2013; CARB 2012b. Key: * = data not available; uyg/m3 = micrograms per
cubic meter; N/A = not applicable; ppb = parts per billion; ppm = parts per million

Climate Change

Many environmental factors affect the abundance and distribution of marine species, including
ocean temperatures, ocean circulation patterns, ocean acidification, and climate. Additionally, for
species such as anadromous salmonids that also depend upon freshwater systems, environmental
factors such as water quality may also affect species reproduction and survival. Global warming
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changes have the potential to alter these environmental factors. The following section provides a
brief summary of potential global warming effects on salmonid species and adaptive strategies.

The global climate exhibits natural variability that often causes fluctuations in marine fish
populations (Rothschild 1996, PFEL 2008, Watson et al. Undated). For example, scientificresearch
has “found that salmon returns in the Northwest show long-term behavior which closely follows
climate cycles” (Taylor and Southards 1997). Multiple year droughts or inopportune ocean
conditions attributedto the northeastern Pacific climate-ocean systemcan adversely impact salmon
and steelhead populations for multiple years and even decades with recovery occurring as
favorable conditions return (Boughton, 2010). However, changes in climate beyond normal
oscillations, in particular global warming, have the potential to alter marine fish populations on a
more permanent basis.

As previously discussed, global climate change has the potential to disrupt existing ecosystems. In
particular, potential increases in fresh and marine water temperatures, ocean acidification,
droughts, fires, severe storm events, and sea level may adversely impact salmon and steelhead
habitat. The Draft National Ocean Policy Implementation Plan states “ocean temperatures and
ocean acidification are expected to have significant impacts on many marine species, food webs,
and ocean ecosystem structure and function, and the many benefits, they provide” (NOC, 2012).
As ocean temperatures rise marine fish are most likely to shift geographic location to match their
preferred temperature range (Sharp 2003, Watson et al. Undated). This may cause regional and
local shifts in fish stocks (Rothschild 1996, Sharp 2003, Watson et al. Undated). Furthermore, the
National Marine Fisheries Service has identified that climate change is likely to reduce the long-
term viability of many currently endangered West Coast salmonid species (NMFS, 2016).

Ocean acidification is the decrease in the pH of seawater attributed to an increase in
human-induced COz2 concentrations in the oceans since the industrial revolution (NMFS, 2012).
Oceans absorb COz2 from air emissions. The pH of seawater has decreased from 8.2 to 8.1 and
further decreases range from 0.3 to 0.4 by the end of the century dependent upon emission
scenarios (NMFS, 2012). Ocean acidification affects various organisms differently. For steelhead
and salmon, the impacts of ocean acidification may impact their food sources and the ability of the
fish to adapt their diets (NMFS, 2012).

Increased frequency and severity of droughts, fires, and severe storm events related to global
warming may potentially exacerbate existing erratic weather conditions in southern California and
impact anadromous fish (Capelli, 2012). Alterations in current fire, flood, and sediment pattems
may further eliminate tree canopy in riparian corridors, lower groundwater tables, or remove trees
by debris flows or floods further impacting steelhead habitat (NMFS, 2012). Steelhead tend to
exhibit adaptability towards unstable environments as they experience a myriad of varying
conditions while swimming to and from the ocean (Capelli, 2012). The Southern California
Steelhead Recovery Plan takes into consideration climate change. One of the many
recommendations identified by the Technical Recovery Teamin the Plan is to identify and maintain
refugia areas against severe multi-year droughts.

Areas with inland steelhead populations are more vulnerable to climate change impacts in
comparison to coastal populations as the ocean will continue to moderate coastal climates
(Boughton, 2010). Alterations in climate that affect quantities and timing of rain events and
subsequent freshwater flows have the potential to shift salmonid spawning patterns and juvenile
survival in freshwaters (Watson et al. Undated). More inland areas containing oversummering
refugia habitat for juvenile steelhead may be subject to lower water conditions and higher water
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temperatures creating additional stress on the fish (Capelli, 2012) Inland juvenile populations must
be able to survive oversummering for migration to the ocean to occur (Capelli, 2012).

As discussed in Section 3.3.4, increasesin sea level may cause shorelines, coastal marshes, and
wetlands to retreat inland where possible. In areas where there is inadequate space for a retreat to
occur or sediment loads are inadequate to raise marshes and wetlands, then these areas will
gradually lose their function and cease to exist. Estuaries perform a valuable function for
anadromous fish species by providing acclimation areas for adult and juvenile fish transitioning
between freshwater and seawater environments (Capelli, 2011). Additionally, studies have shown
that juvenile steelhead growth rates are higher for steelhead reared in estuaries than those fish
exclusively reared in freshwater (Capelli, 2011). The larger a juvenile steelhead the greater their
survivability when they enter the ocean thereby increasing their return rates to freshwater
(Capelli, 2011).

For the Malibu Creek Watershed changes in climate have the potential to alter Malibu Lagoon
habitats and the species that depend on them, however the extent of all changes is unknown
requiring implementation of adaptive strategies. As summarized in the Final Southern California
Steelhead Recovery Plan, “while some physical parameters of climate change are likely to be
predictable, the response of ecosystems and hence the future conditions of steelhead habitats are
much less predictable” (NMFS, 2012). Sea level rises may alter the flow patterns into and out of
Malibu Lagoon and cause the lagoon to retreat, therefore altering the salinity and subsequent plant
and wildlife species composition. As for the southern California steelhead, which depends upon
both salt and freshwater habitats; growth, survival, reproduction, and spatial distribution may be
affected (Watson et al. Undated). Warmer ocean temperatures may shift the southern California
steelhead’s distribution northward and “warmer river water and reduced flows in the late summer
may increase mortalities and reduce spawning success” (Watson et al. Undated).

NMFS’s “overarching strategy for dealing with climate change will be to enhance the resilience of
the steelhead metapopulations to respond to ecosystem changes, through forecasting and
managing the envelope of the species according to a few principles” (NMFS, 2012). These core
principles include:

e Widen opportunities for fish to be opportunistic;
e Promote the evolvability of populations and metapopulations;

e Maintain the capacity to detect and respond sustainably to ecosystem changes as they
occur; and

e Maximize connectivity of habitats (NMFS, 2012).

Global warming is a change in average climatic conditions in comparison to long-term historical
climatic conditions (AEP, 2007). Climatic conditions include temperature, wind pattemns,
precipitation, and storms (AEP, 2007). Reconstruction of historical climate data overthe past 2,000
yrs indicates temperature has historically varied although the past 100 yrs appears to indicate a
significant increase in temperature (National Research Council, 2006). These historic
reconstructions are considered by the National Research Council (2006) as a “qualitatively
consistent picture of temperature changes over the past 1,100 yrs and especially over the last
400 yrs.”

There is a broad consensus in the scientific community that global climate change is occurring in
response to increased emissions of greenhouse gases (GHGs) and black carbon particles both
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from natural and anthropogenic sources (USGS, 2009 and CEQ, 2011). Average air and water
temperatures have risen and are expected to continue to rise in the future with impacts dependent
on future GHG emission levels although the effects of global climate change differ regionally
(USGS, 2009 and CEQ, 2011). To reduce impacts associated with climate change heat trapping
emissions must be reduced and adaption to climate change impacts must occur (CEQ, 2011).

Accordingtothe IPCC, anincrease in GHG emissionsis the only driver that can scientifically explain
global climate change at the global and national levels over the past few decades (IPCC, 2007a).
Observed changes related to global climate change include shrinking glaciers, thawing permafrost,
later freezing, earlier break-up of ice on rivers and lakes, a lengthening growing season, shifts in
flora and fauna distribution ranges, and earlier flowering of trees (IPCC, 2007b). At the national
level observed climate change impactsinclude anincrease in average temperatures, more frequent
heat waves, high intensity precipitation events, sea level, more prolonged droughts, and an in
increase in acidic ocean water (CEQ, 2011). Over the last fifty years, the average year-round air
temperature ofthe continental US has risen by more than 2°F with further increases projected (CEQ,
2011). Merely implementing strong programs to reduce GHGs will not reduce the effects of climate
changeinthe near future as the impacts of historical emissions will linger in the atmosphere coupled
with excess heat already absorbed by the oceans (CEQ, 2011).

At a regional level, climate models applied to California project summer temperatures increasing
for the first 30 yrs of the century from a minimum of 0.9 to a maximum of 3.6° F increasing to a
minimum of 2.7 to a maximum of 10.5°F by the last 30 yrs century of the century dependent upon
the emission scenario applied in model runs (CALEPA, 2009). Over the course of the next century,
the California Climate Action Team report predicted the following climate change effects based on
modeling results:

e A shift in snow water peak equivalent from 4 to 14 days earlier in the Sierras and a
reduction in runoff from snowmelt,

o Extension of extreme summer temperatures from July through August to June through
September with an increase in frequency, magnitude, and duration of heat waves,

e Precipitation decreases in Southern California as the century progresses with up to a
15% decrease in some simulations,

e Decrease in annual crop yields and increased challenges including limited water,
increasing temperatures, and saltwater intrusion into the Delta,

¢ Increase in wildfire size, duration, and frequency with fire probability increasing in the
extreme North and Northwest regions of the State, Central Coast Ranges, high Sierras,
and various regions in southern California,

e By 2050 a sea levelrise rangingfrom 11 to 18 in higherthan in 2000 and by 2100 a rise
ranging from 23 to 55 in higher than in 2000 resulting in an increase in high sea level
events when high tides coincide with storm events,

¢ Increase in poor air quality related to heat waves and formation of ozone,
e More frequent, longer, and more intense heat waves,
¢ Increase in heat related deaths by 0.8 to 3.2%,

e Substantial economic impacts on the order of tens of billions of dollars annually under
worst case emission scenarios, and

¢ Increased electricity demand, particularly in the hot summer months (CALEPA 2009).
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Determining impacts of climate change in California is an ongoing effort that is continuously
progressing and in time is leading to further refinements of impacts.

In turn, effects of climate change can have direct and indirect impacts on resources requiring
implementation of adaption measures. If strong reductions in GHG emissions occur in the future,
the lingering effects of past GHG emissions will allow climate change effects to continue as result
of the persistence of past emissions in the atmosphere and heat absorption by the ocean (CEQ,
2011). Toaddressthe lingeringeffects of climate change the USACE has adopted a climate change
policy and State of California has enacted legislation and has developed a climate change strategy
to guide policy development.

The USACE policy is to integrate climate change adaption planning and actions into its missions,
operations, programs, and projects (USACE, 2011). The USACE continues to develop its climate
change adaption planning and implements results of the planning using best available and
actionable climate science and climate change information. Simultaneously, the USACE continues
to work with other agencies to develop the necessary science and engineering research on climate
change into actions to address climate change impacts in the USACE’ missions. The USACE shall
consider potential climate change impacts when undertaking long-term planning, setting priorities,
and making decisions affecting its resources, programs, policies, and operations. The USACE’
climate change policy actions are fully compatible with the guiding principles and framework of the
US Federal Interagency Climate Change Adaption Task Force and Implementing Instructions for
Federal Agency Climate Change Adaption issued on March 4, 2011 jointly by the Executive Office
of the President’s Council on Environmental Quality/Office of the Federal Environmental Executive
(CEQ/OFEE) and the Office of Management and Budget (USACE, 2011).

The USACE is acting to integrate climate change adaption (managing the avoidable impacts) with
mitigation (avoiding the unmanageable impacts). Itis the policy of the USACE, that mitigation and
adaption investments and responses to climate change shall be considered together to avoid
situations where near-term mitigation measures might be implemented that would be overcome by
longer-term climate impacts requiring adaptation, or where short-term mitigation action would
preclude alonger-termadaptation action. Successfulimplementation of the USACE’ adaption policy
will assist in enhancing the resilience of the built and natural water resource infrastructure the
USACE manages and reduce its potential vulnerabilities to the effects of climate change and
variability. This success will allow the USACE to continue fulfilling its missions using Integrated
Water Resource Management to safeguard the Nation’s tremendous investment in the built and
natural water-resource infrastructure by mainstreaming climate change adaption in all USACE
activities. Additionally, the USACE is closely collaborating, internationally and nationally, with other
agencies to identify and reduce mission vulnerabilities related to climate change. Through its
climate change policy, the USACE has established the USACE Climate Change Adaption Steering
Committee to oversee and coordinate agency-wide climate change adaption and implementation
USACE, 2011).

California has a long history of addressing climate change leading to its current climate change
strategy. In 1988, the State legislature enacted a statute requiring a report on climate change with
recommendations to address, avoid, and reduce potential impacts (CALEPA, 2010). California was
the first State to adopt required economy-wide targets for GHG emissions with passage of
Assembly Bill 32 (AB32), also known as the Global Warming Solutions Act of 2006. In 2005,
Governor Schwarzenegger signed Executive Order S-3-05 establishing GHG emission targets and
requiring biennial reports on progress to date on meeting the targets and updates on potential
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climate change impacts on the State (CALEPA, 2010). This was followed in 2008 with Executive
Order S-13-08 calling on State agencies to develop a strategy for identifying and preparing for
expected climate change impacts (CNRA, 2009).

In response to Executive Order S-13-08, the California Natural Resources Agency (CNRA) is
leading the development of a statewide strategy addressing climate change through work with the
Climate Action Team. Efforts are concentrated on summarizing climate change impacts and
developing adaptionstrategies across sevensectors: public health, biodiversity and habitat, oceans
and coastal resources, water, agriculture, forestry, and transportation and energy (CNRA, 2009).
Four key actions in the Executive Order are: (1) initiate California's first Statewide climate change
adaptation strategy that will assess the State's expected climate change impacts, identify where
California is most vulnerable and recommend climate adaptation policies by early 2009; (2) request
the National Academy of Science establish an expert panel to report on sea level rise impacts in
California to inform State planning and development efforts; (3) issue interim guidance to State
agencies for how to plan for sea level rise in designated coastal and floodplain areas for new
projects; and (4) initiate a report on critical existing and planned infrastructure projects vulnerable
to sea level rise.

In December, 2009 the CNRA released the culmination of its first efforts to develop climate change
strategies for each of the sectors in response to the Executive Order, 2009 Climate Change
Adaption Strategy. The document is designed to guide and inform decision makers in the State as
policies are developed to protect the State, residents, and resources from impacts associated with
climate change (CNRA, 2009). Strategies for each of the sectors are presented based on
state-specific scientific assessments and will be updated and refined as a greater understanding of
climate change is developed (CNRA, 2009). Overall, the strategy recognizes climate change
impacts are occurring, impacts will occur within the State, and seeks to serve as a framework for
developing policies.

Other actions that have taken place in response to Executive Order S-13-08 include preparation of
a Sea Level Rise Report by the California State Lands Commission in December 2009 to address
concerns on the issue of sea level rise, a summary of the efforts of California, Federal agencies,
and other coastal states related to sea level rise, and included recommendations to reduce the
impacts of sea level rise in California. The Coastal and Ocean Climate Working Group of the
California Climate Action Team (CO-CAT), which is a forum for State agencies to share information
and coordinate on actions to implement the California Climate Adaptation Strategy developed a
Sea-Level Rise Interim Guidance Document in October 2010 as a guide to assist State agencies in
incorporating sea level rise projections into planning and decision making for new construction
projects (CO-CAT, 2010). Sea level rise is detailed in Section 3.3.4.

Greenhouse Gases

When sunlight enters the Earth’s atmosphere it is reflected off landmasses and water into the
atmosphere where itis trapped and retained by certain gases maintaining a fairly constant long-term
temperature. These gases are known as greenhouse gases (GHGs) and operate similar to a
greenhouse trapping heat. GHGs are emitted by both natural and human-induced processes.
Examples of human and natural produced GHGs are carbon dioxide (CO2), methane (CHs), and
nitrous oxide (N20). Examples of GHGs emitted primarily by human induced activities include
fluorinated gases (hydrofluorocarbons and perfluoerocarbons) and sulfur hexafluoride. Natural
sources of GHGs include, but are not limited to, volcanic activity, wildfire, decomposition of organic
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matter, anaerobic decay of organic matter, and microbial processes. Anthropogenic sources
include, but are notlimited to, fossil fuel use, deforestation, aerosol use, industrial use, and landfills.
An additional important GHG is water vapor, in that it traps more heat than any other GHG, but its
atmospheric concentrations are not a concern as humans play an insignificant role in atmospheric
concentrationsin the atmosphere (DWR/EPA, 2011). Approximately 85% of water vapor is derived
from evaporation of the oceans (AEP, 2007).

Without natural GHG emission the earth’s surface would be approximately 61°F cooler (AEP, 2007).
Overtime humans have increased the concentration of GHGs in the atmosphere increasing the
ability of the atmosphere to retain heat. GHG concentrations in the atmosphere increase when GHG
emissions exceed natural physical and chemical removal processes. Removal processes may vary
dependent on the concentration of specific gases and other atmospheric properties (IPCC, 2007b).
Long-lived GHGs, such as CO2, CHs, N2O, have longlives in the atmosphere and remain chemically
stable for long periods of time (decades to over a century), thus have a longer-term potential to
impact climate (IPCC, 2007b). Other GHGs, such as sulphur dioxide and carbon monoxide, are
removed by chemical oxidation in the atmosphere rather quickly and atmospheric concentrations
are highly variable (IPCC, 2007b). Between 1970 and 2004 global GHG emissions attributed to
human activities have increased 70% with the largest increases attributed to energy supply,
transport, and industry (IPCC, 2007a).

Human induced GHGs emissions result in four long lived GHGs: CO2, CHs4, N2O, and halocarbons
(group of gases containing fluorine, chlorine, or bromine) (IPCC, 2007a). CO2has increased from
a pre-industrial level of approximately 280 parts per million (ppm) to 379 ppm, CHs: from
approximately 715 part per billion (ppb) to 1774 ppb in 2005, an N20O from approximately 270ppb
to 319 ppb in 2005. Multiple halocarbons have also increased from near zero in the pre-industrial
period. According to the IPCC, “Most of the observed increase in global average temperatures since
the mid-20th century is very likely due to the observed increase anthropogenic GHG concentrations”
(IPCC, 2007a).

Climate change is driven by a complex system of "forcings" and "feedbacks." A feedback is "an
internal climate process that amplifies or dampens the climate response to a specific forcing."
Radiative forcing is the difference between the incoming energy and outgoing energy in the climate
system

Dependent upon a particular gas, GHGs have varying heat trapping abilities, or global warming
potential (GWP). GWP is the potential of a gas or aerosol to trap heat in the atmosphere. The
carbon dioxide equivalent methodology is used for comparing GHG emissions between various
GHGs. This methodology normalizes GHGs to a consistent metric where COzis the reference gas
and has a GWP of 1. CHs has a GWP of 21 meaning CHs has a global warming potency 21 times
greater than CO2 on an equal mass basis. In comparison, N2O has a GWP of 310 and sulfur. To
account for GWPs, GHGs are typically reported as COz2equivalents (CO2¢e) so all GHG emissions
from a particular source can be reported as a single number. The COze is calculated by multiplying
the emissions of each GHG by its GWP, then summing the results together to produce a single,
combined emission rate representing all GHGs.

Baseline GHG emissions for the project area are not applicable. Rindge Dam is an abandoned and
non-functional dam. All other existing manmade fish passage barriers do not generate GHG
emissions or utilize fossil fuels, although many serve a function in allowing vehicle crossings.
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3.13 _Safety and Hazards

The purpose of this section is to characterize existing safety issues in the study area. Existing safety
issues include structural integrity of the dam, fire hazards, flooding, and hazardous materials.

3.13.1 Rindge Dam Safety

The California Department of Safety of Dams (DSOD) is responsible for the supervision of non—
federal dams and reservoirs under the statutes governing dam safety in California (Division 3 of the
Water Code). DSOD reviews plans and specifications of new non-federal dams within California or
the alteration, repair or removal of existing dams. These changes require written approval before
any construction may proceed. Operating dams are inspected periodically to ensure necessary
maintenance, or to define any deficiencies. The Division of Design and Construction, Department
of Water Resources conducted a safety inspection of Rindge Dam in 1992 and concluded that:

e The dam and reservoir are not in danger of sudden failure at the present time.

e The abutments of the dam should be monitored and photographed periodically,
particularly after flood flows and/ or nearby large earthquakes.

e The erosion at the downstream end of the spillway should be monitored and
photographed periodically, particularly after flood flows.

e The spillway erosion may have to be repaired at some future date to preserve the safety
of the dam (Department of Water Resources 1992).

The USACE performed visual inspections of the overall condition of Rindge Dam in May and
September 2005. The downstream face of the concrete dam, the crest of the dam and overpour
(weir) sections were intact and appeared to be in stable condition. The abutment rock appeared to
be in good condition and did not show any signs of deterioration or adverse conditions. Flows from
the outlet pipe in the dam face do not appear significantly different from historic photos. The
downstream toe of the dam appeared to be in good condition as observed from a distance.
Competentrock at toe of dam structure indicates a lack of erosion despite evidence of over-dam
spills, which have occurred over the years. The dam is fully filled with impounded sediment and
the static load against the structure does not appear to have overstressed the steel reinforced
concrete arch dam, reinforced with former railroad rails. The spillway was not inspected closely
due to the high water levels on the upstream side.

The inspections included hammer tests of the concrete on the face of the dam to provide a general
indication of the soundness of the concrete quality. The test results indicated no immediately
obvious deterioration of the concrete comprising the dam. A dynamic stress evaluation of Rindge
Dam is not within the scope of the current study.

It is assumed that the Dam will remain in-place for the 50-yr period of analysis. The general
conclusions presented abovedo not supersede any informationpresented by the DSOD and should
in no way be viewed as a guarantee of the overall stability of the Dam. Future coordination with
DSOD will occur if a tentatively recommended alternative includes features that may require a more
comprehensive evaluation of the Dam’s structure.
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3.13.2 Fire Hazards

The Study area is located in an area where fire is an integral part of the ecosystem. In May 2012,
CAL Fire recommended classification of the majority of the study area as a Very High Fire Severity
Zone. Local agencies have the opportunity to comment on these recommendations before they are
officially approved. Areas classified as Very High Fire Severity Zones are subject to ignition-
resistant building standards for new construction, defensible space maintenance, and disclosure
when a property is sold.

3.13.3 Flooding

There is a potential for flood hazards on Malibu Creek downstream of Rindge Dam. Flooding is
described in Appendix B, and also in the introduction under Section 1.10.9 Flood Risks —
Downstream Reaches of Malibu Creek.

3.134 Hazardous, Toxic and Radioactive Waste

This section describes the affected environment for hazardous, toxic, and radioactive waste in
impounded sediments and the Malibu Creek watershed. A detailed discussion regarding the safety
of the impounded sediments captured behind Rindge Dam is provided in the Appendix D. In 2002
impounded sediments atthe Dam were tested to determine if contaminants were present. Leachate
test results indicated the sediments are suitable for beach nourishment. Additionally, testing
indicated the sediment had no observable characteristics, nor any test results indicative of,
ignitability, corrosiveness, reactivity, toxicity, nor any history of specific industrial processing that
would indicate such characteristics. Overall, the sediment was found to not be classified as
hazardous waste and is suitable for upland disposal. Upland disposal includes all non-ocean
placement of the sediment, including on-beach placement, landfill cover, and wasting in a landfill.

Impounded Sediments

The environmental sampling regime on the sedimentimpounded behind Rindge Damwas designed
with consideration of the possible uses and/or means of disposal of the various types of sediment.
The USACE conducted chemical testing of soil samples taken from the study of the impounded
sediment. These samples were tested for 89 analytes, which, if are not present or are below
acceptable levels can be used for certain disposal options. Of the post reservoir sediment that was
tested, none of the units contained levels of contaminants that exceed SQG (sediment quality
guidelines). Both Units 2 and 3 are chemically suitable for upland disposal. No hazardous wastes
were identified. The overall test results for the ocean disposal suite of analytes was favorable,
suggesting that portions of the impounded sediment could be used for beach nourishment, offshore
disposal, or other marine disposal options. Although test results indicate that the impounded
sediment is acceptable for either upland disposal or ocean disposal, additional monitoring for oil
and grease, organic content, and grain size was suggested by the USACE. Complete information
on the sampling protocols and results is detailed in Appendix D. Soil sampling has not been
conducted for any of the upstream barriers at this time.

Known Contaminants in the Watershed

Malibu Creek watershed encompasses the entire communities of Westlake Village and
Agoura Hills, much of Calabasas and Thousand Oaks, and small parts of Hidden Hills and
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Simi Valley. About two-thirds of the contributory watershed is in Los Angeles County, and the rest
is in Ventura County. Nearly 10 mi of Hwy 101 and over 12 mi of Mulholland Drive traverse Malibu
Creek Watershed from east to west.

A survey was conducted for information about potential environmental concernsin the contributory
watershed, and each potential concern encountered was evaluated to determine whether it carried
the potential to impact the impounded sediments behind Rindge Dam. Results of this evaluation
are summarized below and detailed in Appendix D. None of the potential sediment contaminants
from the contributory watershed were determined to be of concern to the sediments impounded
behind Rindge Dam.

Calabasas Landfill

Calabasas Landfill located in Agoura Hills, California, is within the contributory watershed in a
tributary canyon to Las Virgenes Creek, approximately 7 creek miles upstream of the impounded
sediments at Rindge Dam. The landfill is operated, but notowned, by the Sanitation Districts of Los
Angeles County, Solid Waste Management Department (hereafter, "LACSD"), and is one of the
three Sanitary Landfills that comprise the core of the LACSD waste management system (LACSD
2005).

The 416-ac site, active since 1961, has accumulated approximately 21 million tons of materials and
receives approximately 1,700 tons of refuse per day. The landfill operates as a Class lll facility,
meaning that it accepts only municipal solid waste and inert waste, and active areas of the landfill
are lined with plastic liners and have leachate and methane gas collection systems. However, this
landfillwas a Class | facility prior to mid-1980, accepting liquid and hazardous wastes, and the older
parts are unlined with wastes placed directly on alluvial soils (Natural Hazards Disclosure 2002).

A 2002 State Water Resources Control Board order to CalEPA to sample groundwater at some 50
landfills in the State (RWQCB 2005) discovered levels of radiation in fluids that formerly were
allowed to be dumped at Calabasas landfill. Those levels exceeded State Drinking Water standards,
but otherwise would not be considered hazardous. Groundwater down-gradient from the landfill is
not used for drinking and is not considered potable by LVMWD due to high TDS (total dissolved
solids), having 1000 mg/L TDS. LVMWD uses 500 mg/L as the limit for TDS in drinking water that
it supplies. There are no downstream domestic groundwater users of this water (Natural Hazards
Disclosure 2002).

Perchlorate

Perchlorate, a component of rocket fuel that has come under increased regulation in recent years,
was reported in the contributory watershed in one groundwater sample at the Ahmanson Ranch
well M1 at a depth of -550 ft, in Aug. 2002. The well is near the west bank of Las Virgenes Creek,
about 11.5 creek miles upstream from the impounded sediments at Rindge Dam. Previous and
follow-up groundwater sampling were unable to produce perchlorate readings. The conclusion of
the RWQCB, after reviewing these test results, was that no further sampling and testing was
needed. "The Regional Board has reviewed all groundwater and surface water monitoring results
for the Ahmanson Land Company property, and other relevant information available regarding the
supplemental sampling and analyses of groundwater from Well No. 1, conducted during June and
July 2003, and have concluded that there is no conclusive evidence which would require additional
hydrogeologic assessment or monitoring at Well No. 1, at this time. The Regional Board has no
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further requirements for sampling from Well No. 1 or other wells, seeps, or watercourses on the
former Ahmanson Land Company property" (Dickerson 2004).

The regional user of perchlorate, Rocketdyne (the Santa Susana Field Laboratory, or SSFL), is in
the northern part of the Simi Hills, notin the Malibu Creek Watershed. Astudy in 2000 by Kleinfelder,
Inc., suggested that "trace levels of radiological and chemical compounds from the Rocketdyne
laboratory may have filtered into the soil and groundwater near Ahmanson Ranch, but no
contamination could be found that could be considered a threat to public safety”
(as reported in Loesing 2002).

Radionuclides

In June 2003 the State Department of Health Services, now known as the California Department of
Public Health, participated in a resampling of the Ahmanson Ranch well M1 to test for migration of
radionuclides from the Rocketdyne facility onto Ahmanson Ranch. They determined through the
results of the groundwater sample analysis that "no evidence was found that the Ahmanson Ranch
property groundwater has been impacted by man-made radioactive contamination, or that
radioactivity has migrated from the SSFL [Rocketdyne] site to the Ahmanson Ranch groundwater."
Tritiumwas the only specificradionuclide that had been identifiedin groundwater atthe Rocketdyne
site. None was detected in the State Department of Health Services samples above the minimum
detection limit, although the State Department of Health Services report on the matter noted that
the lower detection limit in their tests was higher than the local tritium background levels (Bailey
2004).

Water Quality Issues

Widespread and continuing water quality monitoring is conducted in the watershed by a number of
different entities. Twenty-sevendifferent substancesand conditions have been or are beingtracked.
They include the 303d listed criteria eutrophic conditions; nutrients (algae); organic enrichment/low
dissolved oxygen; odors; foam/scum (unnatural); coliform bacteria; sedimentation/siltation; trash;
chloride; specific conductivity; and ammonia. Monitoring is also conducted for: mercury, selenium,
lead, copper, chlordane, PCBs, aluminum; arsenic; cadmium; chromium; nickel; silver; zinc; nitrate;
nitrite; oxadiazon. The testing under the water quality monitoring programs are performed on water
samples in most instances, organism tissue samples in some instances, and rarely, sediment
sampling, allowing little one-to-one comparison between the USACE impounded sediment
sampling program and the water quality monitoring program. Nevertheless, the water quality
monitoring program is indicative of potential contaminants in the contributory watershed. Each
monitored substance or condition was evaluated by the USACE, from the perspective of its potential
to impact the impounded sediments behind Rindge Dam. Results of this evaluation can be found in
Appendix D. This evaluation identifies no potential impacts from the contributory watershed on the
impounded sediments behind Rindge Dam that would alter the previously established applicability
of that impounded sediment for use as beach nourishment or upland disposal.

Malibu Creek Ecosystem Restoration Study 190 Final Report



Integrated Feasibility Report

3.14 _Utilities
The purpose of this section is to characterize utilities in the study area.
3.141 Electrical and Gas Lines

Overhead utilities are present atthe Sheriff's Overlooksite and extend north and south along Malibu
Canyon Road and over the canyon across Malibu Creek. At barrier site CC2 a 3-in gas line is
present on the side of the existing bridge barrier, as well as a water line and overhead powerlines.
At barrier site LV1 there is also a water line present thatis owned by the Las Virgenes Municipal
Water District. No additional utilities have been located in the study area based on preliminary
analysis.

3.13.1 Water and Wastewater Conveyance Systems

Based on preliminary analysis operational water pipelines are not known to be located in the
footprint of the construction activity areas within the study area. Wastewater conveyance systems
are not located within the construction activity areas within the study area. The Study area is not
served by a wastewater agency. Individual lots have onsite septic systems.

3.14.2 Calabasas Landfill

Calabasas Landfill has been identified as the only feasible receiver site available to dispose of any
of the larger sized material (gravel, cobble, boulders) and fines (silts and clays) impounded at
Rindge Dam. Currently, the landfill can accept 3,400 tpd, but is receiving approximately 1,700 tpd,
therefore capacity is available. The landfill is expected to remain open until 2046 given the current
daily disposal volume (Los Angeles County Sanitation District, Pers. Email Communication on 24
January 2013).
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4.0 ALTERNATIVE PLANS/PLAN SELECTION

4.1 Plan Formulation Rationale / Management Measures

The following summary of management measures have been considered in different combinations
to address the study authority and planning objectives, and to formulate and evaluate an array of
alternative plans for this study. Measures and plans focus on modifications to Rindge Dam to
addressthe restoration of a more natural sedimenttransportregime and reconnectionof the aquatic
and riparian corridor. In most cases, measures addressing the dam structure were not considered
independent of other measures that addressed the impounded sediment. All other measures are
in some way dependent on proposed actions to be taken at the dam site. The table following the
next sections display how measures addressed objectives and other considerations used in
screening measures and preliminary alternatives.

For the Rindge Dam structure, measures considered include partial or entire removal of the dam
arch, entire removal of the spillway or a combination of the two, a v-notch from the top to the base
of arch, consideration of a variety of fishways, a sediment bypass through the arch, a sediment
bypass around the dam, and restorationofthe damto once again function as a water storage facility
(per request of some public interests).

4.1.1 Structural Alteration of Rindge Dam - Removal of Concrete Arch (in lifts, combined
with natural transport of impounded sediment)

Dam Arch Removal — Natural Sediment Transport

Hydraulic and sediment transport models were used to estimate on-site and downstream effects to
the Malibu Creek ecosystem and floodplain for various increments of dam removal combined with
natural sediment transport, including a series of 5-, 10-, and 20-ft notches at the dam arch, and a
two-phase removal that allow for mobilization of up to half the volume of impounded sediment
(approximate 40-ft notch). These incremental notching measures allow for a controlled volume of
sediment erosion to occur over time via natural sediment transport during winter storms. Once
sediments erode to the crest of the remaining notched damarch, additional notching of the structure
would continue until the arch structure was fully removed and the impounded sediment behind the
dam was naturally redistributed along downstream reaches of Malibu Creek, the lagoon and the
Pacific Ocean.

i There are significant tradeoffs and
Natural sediment transport measures for the | ncertainties associated with utilizing storm

impounded sediment inc_;lude the need for an flows to convey Rindge Damimpounded
access ramp from Malibu Canyon Road t0 | godiment to downstream reaches of Malibu

provide equipment access for earthwork and Creek and the Pacific Ocean and/or
for dam structural modification, diversion and removal of the material utilizing trucks

control of wateﬁ[ du:jlng consdtructl;)n using a | csnveyors, or a slurry pipeline. The
temporary (coffer) dam and surface water | compination of measures and alternatives

diversion measures around the work site, | o5y analyzed for this study focus on these
clearing and grubbing of existing vegetaton | y.,qeoffs, and PDT risk-based decisions

(including mature trees), and sediment sorting made during the planning process to

and stockpiling. address the impacts associated with
proposed removal and placement of Rindge
Dam impounded sediment.
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4.1.2 Structural Alteration of Rindge Dam - Removal of Concrete Arch (impounded
sedimenttransport to upland, shoreline or nearshore sites)

Dam Arch Removal — Mechanical Sediment Transport

For measures combined with mechanical removal and transport of the impounded sediment, the
annual extent of arch notching was defined by the annual volume of sediment removed (trucking,
slurry, conveyor considered), with a variety of other factors considered related to traffic, air quality,
noise, and water resources impacts, locations for temporary and long-term placement of material,
and daily and seasonal operational restrictions. Annual dam arch notching heights considered for
these measures, combined with mechanical transport of impounded sediment, ranged from about
10-to-30 ft.

Consideration of upland disposal sitesincluded areas adjacent to Malibu Canyon Road both above
and below the dam, areas near State Parks offices (by Las Virgenes Road and Mulholland
Highway), within or near the City of Malibu and several landfills, or along the shoreline or nearshore
area. Sediment transport methodsincluded consideration of a slurry pipeline, a conveyor system,
trucking, use of a barge and/or combinations of these methods.

4.1.3 Rindge Dam Spillway Re moval

Spillway Removal

Measures to address spillway removal were considered to address safety and aesthetic problems,
and associated human disturbances to critical habitat. The spillway and arch are attractive
nuisances, resulting in significant habitat degradation and public safety concerns due to illegal
trespass. These measures would be combined with removal of the arch dam since the spillway is
located on a bedrock outcrop adjacent to the arch. No aquatic habitat connectivity is achieved
through removal of the spillway alone. The spillway removal measure would include removal with
the dam arch, beginning from the top of the spillway. Concrete would be transported via trucks to
the Calabasas Landfill.

Spillway and Bedrock Removal

A measure was also considered for the removal of the spillway portion of Rindge Dam, combined
with bedrock removal. This would open aquatic and terrestrial species access while retaining the
dam arch portion of the dam, and possibly allow for some of the impounded sediment to remain in-
situ while excavating a channel to reconnect habitat.

4.1.4 Other Rindge Dam Structural Modifications

V-Notch and Sediment Bypass through Dam

The v-notch measure considered removal of only the central portion of the dam arch, tapering the
cut from a larger to smaller cross-section from the top to bottom of the dam. A sediment bypass
through the dam was another measure to reestablish natural sediment transport at the dam site,
and potentially reestablishaquatic habitat connectivity. A40-footdiameterhole was selected based
on the need for sufficient capacity for larger storm events, in alignment with a similar concept
prepared by the Bureau of Reclamation (BOR) in a 1995 appraisal study. A sediment bypass
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around the dam using a tunnel was also considered, but was not included after it was determined
that the dam had filled to capacity with sediment, and was no longer trapping additional sediment
for any significant period of time.

Restoration of Water Supply Function

At the request of the Rindge family descendants and several other public interests, the PDT and
TAC discussed measures to restore the water supply function of the dam for water supply
(municipal & firefighting), and for limited flood risk management to the SCPOA community and the
city of Malibu. Measures associated with this action include the restoration of the spillway by, at
minimum, adding new sluice gates at the top of the structure to control releases and storage
capabilities. The impounded sediment would be removed mechanically from the site to one or
several upland storage sites, with the possibility of some of the material being used for beach
nourishment. The DSOD requires that the dam meet current design standards if it is to be
recommissioned for water supply use. The PDT assumed that removal and replacement of the
existing arch and spillway would be required to meet design standards, and some allowance for
fish passage would have to be incorporated into the design. This combination of measures to
restore water supply does not meet any of the study objectives and was dismissed from further
consideration.

4.1.5 Fishways

Fisheries experts within and outside of the PDT and the TAC were consulted on the possibility of
construction of fishways, allowing a portion or all of Rindge Dam and impounded sediments to
remain in place while partially attaining the objective to reconnect aquatic habitat. The California
Salmonid Stream Habitat Restoration Manual (CDFW, 1998) and Fish Passage Design Dimensions
and Monitoring (UN 2002) were used to investigate different fishway designs for this study. Several
fish ladder designs were investigated (Alaskan Steep Pass, Denil, and the Step and Pool fishway)
to either pass over the entire 100-ft height of the existing dam or to be combined with an alternative
that notches the dam by half the height (50 ft) to increase chances of fish passage. The Alaskan
Steep Pass fishway has been used effectively to pass steelhead salmon but the entrance to the
fishway needsto be close to the obstruction with as few changesin direction as possible. Because
of the difficulty in achieving this scenario, this fishway was not looked at further. The Denil fishway
is easily blocked by debris and requires daily maintenance during the fish migration season so it
too was not looked at further. The Step and Pool fishway has shown to be successful for this
environment and as such, is the fish ladder design investigated for this study. All potential fishway
concepts would be required to be operational during and directly after high flow events, which
represents the most likely time for steelhead migrants to be moving within the system. This
represents a challenge under any design approach, as high flow events make operations and
maintenance both challenging and dangerous.

The BOR had investigated several fish passage measures including a Borland fish lift and benched
flume (BOR, 1995). These measures were reconsidered in addition to several other fish ladder
designs, bypasses, and dam and sediment modifications to restore aquatic habitat connectivity.
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Step and Pool Fishway

The Step and Poolfishway design considered for this study consisted of a simple series of concrete
pools and weirs, located along the southern bank of Malibu Creek (road side), initially proposed
with a one-foot drop every 10 feet. Using the guidance mentioned above, it was determined that
approximately 150 pools would be required with an 8 inch (0.2 m) drop to remain within the
maximum water velocity between each pool, about 6.6 ft/s (2 m/s) for the migratory fish to pass
over Rindge Dam. Pool dimensions recommended for “sea trout”, analogous to steelhead, range
from a length of 8-10 feet (2.5-3 m), width of 5-6.6 feet (1.6-2 m), and water depth of 2-2.6 feet (0.6-
0.8 m). To reach over the existing 100 ft (30 m) height of the dam, the fishway structure would
require a 1,230-1,475-foot length (375-400 m), depending on the short and long pool lengths. The
fishway would require many support pilings set in bedrock and would require some sort of
maintenance access from Malibu Canyon Road to the base of the structure. An alternate design
included the use of fill instead of support piers, but it would fill over half of the width of the narrow
gorge below the dam and was therefore dismissed from further consideration.

Another alternate fishway alignment was considered using zigzag pattern for the steps and pools
justdownstream of the face of the dam. This designwould require massive piers to hold the fishway
in place and would be exposed to more potential damage during large storm events due to
uncontrolled stormwater releases overthe damand spillway. This option was dismissed from further
consideration due to the additional difficulty in accessing the proposed fishway and the exposure to
damage.

Step and Pool Fishway with Dam Notching

The same fishway design combined with notching the dam arch presents further complications.
The fishway structure would have to extend across the spillway to the arch portion of Rindge Dam
since the spillway is constructed over a bedrock outcrop and removing half of the height of the
spillway could destabilize the rest of the arch structure. Instead, the fishway would extend from the
notched arch to the south bank of Malibu Creek, crossingin front of the spillway. Locating the fish
ladder on the south bank is necessary for operations and maintenance access in this narrow and
steep gorge. If the ladder was located on the north bank, no access would be possible during or
immediately after high flows for operation and maintenance purposes when access is most critical.
The ladder would be about 50 feet high with a maximum water velocity of 6.6 ft/s. Other pool
dimensions and water depths are as shown above, with a total of 75 pools and approximate 615-
740 foot length for the fishway.

Canyon Wide Stabilization for Fish Passage

This measure includes partial removal of Rindge Dam and partial excavation of the impounded
sediment to form a series of steps across the width of the canyon. The existing slope of the canyon
would be modified to provide a series of gradual steps by using some of the impounded sediment
as backfill for a series of stabilization structures that span the width of the canyon, with pools and
weirs located near the center of each step, essentially forming a broad fish ladder. The arch portion
of the dam would be notched to act as one of the stabilizing structures, and fill would be placed
downstream of the dam. Stabilization structures would have to be constructed at regular intervals
to restore a slope and creek gradient that supports fish passage, with resting pools and weirs.
Impounded sediment would also be moved above the damto continue the slope up the canyon until
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reaching a pre-dam channel elevation. The overall result is that the majority of reservoir sediment
would remain. Only fine sediments would be removed from the site or stabilized in-place.

Borland Lift

A Borland fish ladder was considered for transporting fish upstream for spawning. Franklin and
Dobush (1989) originally developed the Borland fish ladder option for California Trout. The BOR
dismissed this measure based on the difficulty to access such a facility for construction, operations
and maintenance, and the possibility of debris slides and falling rock causing damage due to the
ladder since the only viable site for the lift is located along the southern canyon slope (right bank
looking downstream).

The conceptual design for the lift consisted primarily of three interconnected structures, a lower
chamber through which fish entered the lift; a connecting tube running up the face of the dam; and
an upper chamber through which fish exited the system. A 30-inch steel pipe was used to connect
the upper and lower chambers. In this design, fish are attracted into the lower chamber by a flow
which was collected from water falling down the face of the dam. A short fishway connecting the
chamber with the pool below the dam lead fish past an electronic sensor, which when tipped,
activated a switch which closed two doors: one on the entrance to the lower chamber; the other on
the attraction flow intake on the tube. Simultaneously, a small pump at the top of the dam fills the
lift at a rate of approximately 1 cfs. As the tube fills from the top, fish are attracted to the inflow,
instinctively remaining at the surface of the water, and eventually reach the upper chamber. Upon
reaching the upper chamber, fish are attracted through a shot trough to a false weir, through which
water is pumped into the system. At this point, fish will swim over the weir and slide on an inclined
ramp and into the pool above the dam. As fish slide down the ramp, they trip a treadle device. This
activates a camera which photographs the fish and a counter that tallies fish, and at the same time
switches off the filling pump and reopens the lower chamber allowing the tube to drain. When the
water in the system has dropped to an appropriate level, the valve controlling water flow from the
face of the dam will open, and attraction flow through the entrance chamber resumes. The entire
system can be automated.

Based on a review of the Fish Passage Design, Dimensions and Monitoring (UN 2002) and
California Salmonid Stream Habitat Restoration Manual (CDFW 1998), mechanical fish lifts are
typically limited to height differences of about 20-35 feet and require a maximum 10% slope.
Therefore, a lift design for Rindge Dam could be nearly 1,000 feet long.

Fish Conduit

This measure would involve the construction of a tunnel, a pipeline conduit for fish passage, from
the base of the dam upstream to daylight leaving Rindge Dam and impounded sediments in-place.
The principle is that of a flow path that bypasses the dam by going around it at a slope that does
not inhibit fish swimming until the conduit reaches daylight somewhere behind the dam. Structures
would have to be constructed to attract fish on both sides of the tunnel while minimizing sediment
accumulation that could result in blockage of the conduit and pressure at the head of the conduit.
The performance of such a tunnel as an attractor to fish may be questionable.
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4.1.6 Other Measures Adjacent to Rindge Dam

Trap and Haul Fish

A measure was considered to provide diversion structures and traps above and below Rindge Dam
for both upstream and downstream aquatic migratory species. Fish would be temporarily held and
transported by truck to a location a safe distance away from the dam. This measure was formulated
to partially address the objective for reconnection of the aquatic, but not the riparian corridor.

Stabilizing Impounded Sediment

Stabilizing some of the impounded sediment in-place while also restoring an access connectivity to
upstream aquatic habitat was also considered in the array of measures. A single channel would be
excavated through the stabilized sediments requiring remaining storage sites to be armored against
uncontrolled scour during flood events. If no slope protection was included, downstream flood risk
management measures would be included to address the increase risk to the SCPOA community
and the city of Malibu. The channel would be designed to convey large flood flows, and have a
similar slope to the original pre-dam streambed, though it would likely be slightly straighter and
steeper.

Sediment Bypass around Dam

A bypassdesignwas initially proposed by the PDT during early formulation, before itwas confirmed
that the damis no longer trapping sediment. There were significant difficulties in conceptualizng a
design within the narrow gorge that could effectively divert sediment during the short timeframe
after peak storm flows.

4.1.7 Dependent Downstream Flood Risk Management Measures (only when combined
with natural transport of Rindge Dam impounded sediment)

Flood risk management measures were formulated in combination with natural transport measures
for the Rindge Dam impounded sediment to address the flood risk to downstream residences and
commercial areas. No measures were formulated to address existing floodplain issues. For
measures that include an increased flood risk due to release and natural transport of Rindge Dam
impounded sediment, measures considered include: levees and/or floodwalls; property acquisition
and relocation; structural protection in-place (floodproofing); evacuation and flood warning. These
measures are formulated to consider the planning constraint to maintain downstream existing and
future no action condition levels of flood protection. The areas of concern include residential
property adjacent to Malibu Creek at the SCPOA community and portions of the Cross Creek
commercial center in the city of Malibu, located several miles below Rindge Dam.

Non-structural measures vary from removing an entire structure from the floodplain to insuring a
structure which is permanently located within the floodplain. The costs associated with
implementing a measure are variable, where reduction of flood damages is proportional to the cost
of the measure (i.e. removal of a structure from the floodplain will eliminate all future damages
associated with flooding, while purchasing flood insurance for a structure will assistin making the
structure whole after a flood event, it does not eliminate future flood damages to that structure).
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Flood warning relies upon streamgage, rain gages, and hydrologic computer modeling to determine
the impacts of flooding for areas of potential flood risk. A flood warning system, when properly
installed and calibrated, is able to identify the amount of time available for residents to implement
emergency measures to protect valuables or to evacuate the area during serious flood events.
Because Rindge Dam is located only about 2 mi from SCPOA, and within 2.5 mi of the city of
Malibu, flood warning is not an effective measure in this flashy system where storm flows quickly
escalate.

Floodproofing is applicable as either a stand-alone measure or as a measure combined with other
measures such as raising the elevation of structures in the floodplain. Floodproofing is quite
applicable to commercial and industrial structures when combined with a flood warning and flood
preparedness plan. This measure is generally not applicable to high velocity flows that occur in
Malibu Creek.

4.1.8 Restore Connectivity to Upstream Aquatic Habitat (partial barriers above Rindge
Dam)

Measures to restore aquatic habitat connectivity above Rindge Dam and allow access to good to
excellent quality upstream habitat focused on the upstream partial barriers along tributaries to
Malibu Creek, including road crossings, culverts and small dams. Existing data, new field surveys
and the knowledge of experts within the TAC were used to assess the quality of habitat in upstream
reaches and formulate habitat connectivity restoration measures. Measures included partial or total
removal of concrete aprons along creek beds at culverts and bridge crossings, removal of small
dams, and associated replacementof necessary bridge crossings and utilities lines that still provide
services for the watershed. The selected barriers and quality of habitat in reaches between the
barriers were ranked in order of importance (report on file at USACE, Los Angeles District). Cold
Creek and Las Virgenes Creek tributaries ranked high for overall habitat quality and opportunities
for refuge for steelhead and other species. Malibu Creek habitat quality above Century Dam is
good to excellent. However, based on the size of Century Dam and institutional expertise on the
effort required to remove and restore a barrier of that size, the scale of the financial investment
would be substantial in comparison to the limited increase in connectivity gained before the next
barrier (Malibou Dam).

4.1.9 Other Measures

Control Exotic / Invasive Species

CDPR provides ongoing maintenance and management ofinvasive species within CDPR-managed
property, particularly areas within the extent of the Malibu Creek State Park boundary in this
watershed. Measures considered for this study include control of Giant Reed (Arundo donax),
particularly in and around Rindge Dam and the impounded sedimentfootprint, in combination with
other dam and impounded sediment removal measures. This measure also considered other
exotic/invasive plant species in the dam area and locations around upstream aquatic habitat
barriers that may be modified or removed as part of a combination of measures for certain action
alternatives. Other actions considered for this measure include mechanical and hand removal
methods, and use of a non-toxic herbicide.
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Plant / Revegetate Native Vegetation

These measures are considered in combination with sediment stabilization measures, mechanical
sediment transport measures, and around upstream barriers where existing vegetation would be
stripped away for construction purposes. Native vegetation will be re-established within the footprint
of disturbance. Graded areas would be revegetated with local native stock to control erosion. Any
temporary sediment disposal sites would also be restored with native vegetation.

Shoreline / Nearshore Nourishment

Measures were considered for placement and use of some or all of the Rindge Dam impounded
sediment along the shoreline and nearshore areas combined with trucking of material, or a
combination of truck-to-barge. Areas for placement extended along the shoreline fromthe Pt. Mugu
area to Topanga Beach.

Trails

Early in the study, passive recreation trails were considered combined with Rindge Dam and
impounded sediment removal. Trail measures considered linking existing trails at the lower end of
Malibu Canyon along the reaches near Rindge Dam to existing trails near the State Parks
Headquarters or solely in the vicinity of the dam with no upstream or downstream links. Concerns
were raised about the potential for disturbance to sensitive habitat and species in the area,
particularly considering issues with people accessing the dam spillway for swimming and diving.

Education

The current area known as Sheriff's Overlook, above the dam off Malibu Canyon Road, is also
considered for use as a staging area, and for improvements that provide temporary parking and
educational kiosks or signs (at 100% non-Federal cost), describing Rindge Damand the importance
of the dam and the Rindge family in the development of Malibu.

4.2 Screening of Measures and Preliminary Alternatives

For the screening of measures, the PDT considered the effectiveness in addressing the study
objectives from a resources perspective, and the efficiency of doing so from a time and cost
standpoint. The PDT worked with TAC members and other specialists to compare combinations of
management measures to formulate, evaluate and screen the preliminary alternative plans
prepared for this study. The PDT and TAC concluded early on in the planning process that study
objectives could not be met without addressing the removal of the Rindge Dam concrete arch in
combination with addressing the impounded sediment behind the dam. The dam’s location in a
steep narrow (gorge) section of Malibu Creek does not allow for opportunities to restore a more
natural sedimenttransport regime, aquatic habitat connectivity, or restore fish passage for upstream
and downstreammigrants without, at minimum, the removal of the concrete arch portion of the dam.

Other considerations the PDT used in the initial screening of alternative measures and plans
summarized in the table below include:

e Rindge Dam and impounded sediment must be removed to effectively address the
planning objectives.
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e Downstream aquatic barriers must be addressed before any upstream barriers. Field
surveys by Abramson and Grimmer (2005) document significant medium to high quality
fish habitat present upstream of Rindge Dam. Factors associated with spawning, such
as gravel and embeddedness were considered as part of this analysis.

e Thefield surveys of the Rindge Dam impounded sediment and chemical and bioassay
testing appropriately characterized the sediment grain size and distribution for
consideration of various means of transport, placement and use for the impounded
sediment.

e Based on sediment transport modeling conducted for the study, Rindge Dam
downstreamrisks to habitat and species, cultural resources and flooding increase when
larger volumes of impounded sediment are potentially released during storms (larger
incremental lift (cuts) in the dam arch)

¢ Climate change may result in more intense but less frequent storms and associated
runoff, increasing the importance of providing habitat connectivity as soon as possible,
aiding in the potential recovery of critical species populations by providing access to the
upper reaches of Malibu Creek and tributaries. Alternative plans have been developed
to be resilient to future climate scenario changes in the watershed.

¢ Malibu nearshore habitatand biological surveys indicate that potential adverse impacts
associated with placement of mostly sands from Rindge Dam impounded sediment can
be avoided.

Table 4.2-1 summarizes the screening process considering combinations of measures to form a
preliminary array of alternatives. The considerations below, which are the noted items 1-4 in the
table, provide a description of the equally-weighted metrics for adverse impacts to resources,
efficiency and constructability used for screening, as described below. Measures and preliminary
alternatives were considered for further analysis if they addressed at least one objective while
reasonably addressing one or several of the other metrics.

1.

Study objectives are listed in Section 2. In brief, they are to establish a more natural
sediment transport regime, reestablish habitat connectivity, and restore aquatic habitat of
sufficient quality.

. Adverse Impacts to Natural Resources is determined by TAC environmental subcommittee

and habitat evaluation. (High: significant impacts to habitat and/or species (including
migratory delays) for more than 5-10 years; Medium: moderate impacts for several years;
Low: short-term impacts that may be difficult to measure when compared to
background/other impacts from the watershed)

Efficiency is determined by the potential timeliness of benefits and costs of the measure
when combined with other measures. (High: significant benéefits at low cost within a decade
of initial construction; Medium: some benefits at moderate costs within the first several
decades; Low: extensive time (more than two decades, with limited benefits and/or high
costs)

Performance assesses beneficial and detrimental consequences of measures from several
perspectives, including accessibility challenges for safe operations and maintenance and
constructability challenges within the Rindge Dam canyon area and other reaches of Malibu
Creek and tributaries. (High: minimal risk of detrimental consequence; Medium: some risks
that can be mitigated for with other reasonable measures; Low: significant short- or long-
term safety risks to life and/or habitat)
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Table 4.2-1 Summary Screening of Measures / Preliminary Alternative Plans

Measures Objectives Adverse Efficiency’ | Perform | Drop | Retain | Notes
Addressed'’ Impacts to ance*
Natural
Resources?
1 [2 |3

Structural Alteration of Rindge Dam

Removal of Rindge Dam Concrete Arch (in lifts, combined with natural transport of impounded sediment)

At Once

v 4

High

High

Low

4

Rindge Dam arch removed over several years with natural
transport eroding sediment in an uncontrolled fashion. Drastic
dam area and downstream bed changes expected in the first
5years, including 77 feet of erosion ofimpounded sediment,
20 feet of deposition in downstream reach, 11-12 feet of
deposition to Cross Creek Bridge (by SCPOA and the City of
Malibu), 10 feet of deposition above PCH and 4 feet at
Malibu Lagoon. Sediment redistribution would stabilize within
about 20 years. Eliminated based on significant adverse
impacts and low performance.

40-ft Increment
(Two-Phases)

High

Medium

Low

Similar impacts as above with about 40 feet of erosion and
transport of impounded sediment (approx 390k CY') within the
first 5-10 years, followed by a similar volume eroding after the
second half of the dam is removed. Although downstream
deposition is lessened, there is still about 10 feet of
deposition in the immediate downstream reach, and similar
trends to the lagoon. The duration of impact for sediment
redistribution may last longer depending on the frequency
and intensity of storms (multiple decades). Eliminated based
on significant adverse impacts and low performance.

20-t
Increments

Medium

Medium

Low

Similar as abowve, with significant downstream adverse
impacts to critical habitat due to excessive sediment
deposition and increased risk to flooding. Eliminated based
on impacts and low performance.

10-t
Increments

Medium

Low

Medium

More short-term, but potentially significantimpacts to critical
habitat due to sediment deposition. Flood risk management
measures would be necessary. Eliminated based on
significant adverse impacts and low performance.
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Measures Objectives Adverse Efficiency’ | Perform | Drop | Retain | Notes
Addressed'’ Impacts to ance*
Natural
Resources?
1 2 3
5-ft Increments v v Low Low Medium v Metered release of impounded sediment reduces overall

adverse impacts to habitat and lowers potential flood risk.
Analysis of impacts did not eliminate need for flood risk
management measures. This measure was retained for
further analysis.

Removal of Rindge Dam Arch and Impounded Sediment Transport to

Upland, Shoreline or Nearshore Sites

Slurry

v v

High

Medium

Medium

v

Remove dam arch concurrently with impounded sediment
removal. Slurry only considered for downstream transport
and shoreline placement. Slurry combined with truck
transport also considered for nearshore placement of some
of the impounded sediment. Only viable for a portion of the
total volume of impounded sediment. VVarious alignments
considered for slurry pipeline and access/ maintenance in
creek or along Malibu Canyon Road. Water supply needs
are problematic for both use of fresh water and ocean water.
Significant adverse critical habitat impacts along creek, lack
of space and high costs for access road alignment are
several reasons for dismissal compared to other transport
measures.

Conweyor

High

Medium

Medium

Investigated both upstream/downstream uses of conveyors
with consecutive removal of dam arch. Similar impacts to
critical habitat for downstream use as slurry, and lack of
space/high costs along road. Limited use in the vicinity of the
impounded sediment site also more costly than use of trucks.

Trucking

Low

Medium

Medium

Remowve dam arch concurrently with impounded sediment
removal. Allows more flexibility for transport to various upland
and shoreline sites, but adds a significant number of trucks to
Malibu Canyon/Las Virgenes Road during construction years.
Least costly and most practical of transport options.
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Rindge Dam Spillway Removal

Remove v | Low High High Included to address the possibility that the structure will

Spillway continue to attract people to the site, disturbing critical habitat

(Concrete and raising safety concerns. Some TAC members consider

Apron) the structure to be aesthetically undesirable for ecosystem
restoration if the spillway is left in-place. This measure is
retained for further analysis.

Remove High Low Low Screened out early in formulation process due to safety

Spillway & concerns regarding the remaining dam arch structure;

Bedrock specifically, the loss of structural integrity. The bedrock
behind the spillway is the right abutment of the dam arch, and
removal or tunneling through the bedrock would destabilize
the rest of the structure.

Other Rindge Dam Structural Modifications

V-Notch v v High Medium Low High costs to stabilize remaining portions of dam arch, need
for stabilizing someimpounded sediment, increased risk of
downstream flooding and property damages due to
uncontrolled releases of remaining impounded sediments in
larger storms, habitat loss due to deposition below the dam.
Not supported by the PDT, non-Federal sponsor, and TAC,
and eliminated based on significantimpacts, excessive costs.

Sediment v High Low Low Causes structural instability of the remaining portions of dam

Bypass arch, the potential for clogging and backing up of water and

Through Dam debris, and possible catastrophic failure during high flow

periods. Measure alsoincreases the risk of detrimental
downstream sediment impacts to habitat and residences
through uncontrolled releases ofimpounded sediment
without costly difficult to design armoring of the remaining
impounded sediment. Therefore, this measure was
eliminated.
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Repair/Restore High Low Low Included initially to conceptually address comments from

Water Supply Rindge family descendants and others. Combinations of

Function measures do not meet study objectives and require more
costly investments than any of the other proposed
alternatives. Dam would have to be redesigned to current
safety standards. Therefore, this alternative was eliminated
early in the planning process.

Fishways

Step & Pool High Low Low There is not enough space within the canyon gorge, both in

Fishway regards to width and length, to accommodate such a
structure. This measure was dismissed from consideration in
the array of alternatives due to technical/logistical limitations.

Step & Pool High Low Low The difficulty in designing around physical constraints in the

Fishway (with canyon, access concerns related to operations and

dam notching) maintenance, and added construction costs for the removal
of half of the concrete arch of Rindge Dam and over half the
wolume of impounded sediments resulted in the measure
being screened from the alternatives array.

Canyon-Wide High Low Low Provides stabilization of virtually all of the impounded

Stabilization sediment. The stream would be expected to eventually erode
the remainder of the reservoir sediment over time during high
flow events. The construction of each step would require
substantial and excessively costly stabilization measures,
would eliminate existing high quality aquatic habitat, and was
therefore dropped.

Borland Lift High Low Low Consensus among the TAC and PDT that the Borland lift was

essentially a single-species (i.e., steelhead) measure that
would not readily address downstream migration of adults,
would not effectively reconnect the aquatic corridor, and
unlikely successful for passage of juveniles. This design has
a greater potential for clogs than flume or ladder options, and
optimal performance would be required during high flows;
that is, at the time of least access. Given these concerns, the
measure was not considered for further analysis.
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Fish Conduit v High Low Low | v While such a structure could be designed to meet maximum

Pipeline flow velocities of 6.6 ft/s, the conduit would be very long
(likely in excess of 1,000 ft) and could not include any resting
pools for migrating species. Sustained swimming for fish
over such alength is doubtful. In addition, fish would likely
bypass the tunnel during high flows. Therefore, this measure
was not considered for further analysis.

Other Measures Adjacent to Rindge Dam

Trap & Haul v High Low Low | v A two-way operation where juvenile fish would have to be

(fish above & captured above the dam and transported around it, as well as

below dam) adults captured below the dam and released above it. Given
the inaccessible nature of the dam area and need for access
below and above the dam, this would be a difficult, time-
sensitive and expensive operation benefiting a single species
with high mortality risk for downstream migrants due to
difficulty trapping during moderate to high flows. This
measure was eliminated due to logistics and impacts.

Stabilize v Medium Medium Low | v Designs to allow for a channel through the impounded

Impounded sediment with needed dimensions for flow conveyance,

Sediment with combined with space needed for armoring and storing

Access impounded sediments in this topographically confined area

Channel was not deemed technically or logistically feasible.
Therefore, this measure was eliminated.

Sediment N/A N/A Low [V Sediment bypass around Rindge Dam is not needed since

Bypass Around Rindge Dam has already reached its storage capacity.

Dam

Dependent Downstream Flood Risk Management Measures (dependent on natural transport of Rindge Dam impounded sediment)

Non-Structural

Flood N/A Low Low | v Requires purchase for existing and with project flood risk.

Insurance Not acceptable to TAC members or the City of Malibu as a
viable Flood Risk Management (FRM) measure for this area.

Property Low Low Low | v Excessive in cost: more costly than other FRM structural

Acquisition measures due to high value properties.

Floodproofing Low Low Low [V Not well-suited for high velocity flow conditions. More costly
option than other structural measures, particularly in the city
of Malibu.
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Evacuation Low Low Low | v Not effective in this area based on flashy flow conditions
during storms and short warning times due to limited distance
from dam.

Flood Warning Low Low Low | v Not effective in this area based on flashy flow conditions
during storms and short warning times due to limited distance
from dam.

Structural

Floodwalls High Medium Medium v Tie into high ground area(s). Costly foundation work required
for structural stability.

Levees High Low Low v Excessive in cost: requires acquisition of commercial and
private properties that far exceed costs for floodwall
construction.

Restore Connectivity to Upstream Aquatic Habitat (upstream partial aquatic barriers above Rindge Dam)

Malibu, Las v v Low High High 4 Measures modify man-made partial aquatic barriers at road

Virgenes, and crossings, culverts and small dams upstream of Rindge Dam.

Cold Creeks Measures were formulated to address aquatic barriers along
Las Virgenes and Cold Creeks. Nearly all upstream barriers
were included in the array of alternatives.
The PDT and TAC eliminated Century and Malibou Dams
from further consideration early on during the study. These
Malibu Creek dams will remain in-place based on limited
potential for increased habitat gains and restoration benefits
due to the close proximity of nearby Malibou Dam and
associated residential community and recreation lake.

Dark Canyon v v Low High High v Measures to address aquatic barriers at Dark Canyon and

and Stokes Stokes Creek were dismissed due to low quality habitat

Canyon between barriers.

Other Measures

Control v Medium High High v Per feedback from TAC environmental group, measures only

Exotic/Invasive considered areas already subject to disturbance or where

Species access is readily available to reduce adverse impacts to more

pristine reaches. Refinements specified that measure remain
within areas impacted by other measures sediment removal
and barrier modification measures.
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Replant native Low High High Combined with measures that disturb or remove existing

vegetation aquatic and riparian/upland habitat during construction.

Shoreline / Medium High Medium Requires implementing measures to mobilize Rindge Dam

Nearshore impounded sediment.

Nourishment

Trails Medium N/A Low CDPR and agency concerns raised about providing potential
access to downstream critical habitat reaches of Malibu
Creek and areas above Rindge Dam. These measures were
dismissed from further consideration.

Sheriff's Low High High Likely include use of this site for the Contractor’s oversight of

Overlook the project area. This provides an opportunity to use the

Interpretive/ modified overlook for viewing and interpretive purposes.

Education
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4.3 Focused Array of Alternative Plans

The PDT engaged with the TAC and others to assume some risk and accept uncertainties in making
decisions about alternatives with readily available information, and addition of some targeted
investigations during the iterative planning process. As a result, the PDT revisited uncertainties
associated with certain decisions made in earlier planning process iterations when it became
evidentthat newinformation did not affirm those decisions. In particular, strategies to transport and
store Rindge Dam impounded sediment significantly affected past, present and future planning
decisions and recommendations during various iterations of the planning process.

After screening the combinations of measures and preliminary alternatives, the PDT continued to
review and use prior reports and data, conducted field studies, consulted experts, and prepared
technical analyses with numerous meetings held to develop and assess the plans. Each alternative
carried forward went through several iterative phases of analyses based on information available
at different times during the planning process. Necessary adjustments were made to the scope as
the study progressed and alternatives were refined based on newly developed information.

Multiple combinations of measures, methods and transport scenarios were considered for each of
the focused array of Rindge Dam and impounded sediment removal alternatives. Variations
included consideration of Rindge Damarch removal and trucking ofimpounded sediment, damarch
removal and naturaltransport ofimpounded sediment, spillway removal with the dam arch removal,
upstream barrier modifications, short- and long-term use of a range of upland sediment storage
sites, and shoreline or nearshore placement of compatible impounded sediment. As a result, the
PDT generated a list of alternatives that considered location and use of upland and shoreline or
nearshore sites, methods of delivery, and sequencing of actions. Detailed analyses were prepared
for the following alternatives:

Alternative 1: No Action — Includes consideration of existing and future without project conditions

Alternative 2: Rindge Damremovalwith trucking (or truck and barge)impounded sediment to shore
and upland sites

e Alt 2a1: Rindge Dam arch & spillway removal —

Alternatives 2,3 and 4 include
shoreline / upland sediment placement

four options (a, b, ¢, and d):

e Alt 2a2: Rindge Dam arch & spillway removal — | The ‘a’and ‘b’ options propose
nearshore / upland sediment placement removal of the Rindge Dam

e Alt 2b1: Rindge Dam arch & spillway removal — | archand spillway, ‘c’ and 'd’
shoreline/ upland sediment placement- upstream | Options are arch removal only.
barrier modifications The 'b"and 'd’ options also

modify upstream barriers

e Alt 2b2: Rindge Dam arch & spillway removal —
nearshore / upland sediment placement -
upstream barrier modifications

e Alt 2c1: Rindge Dam arch removal — shoreline / upland sediment placement
e Alt 2c2: Rindge Dam arch removal — nearshore / upland sediment placement

e Alt2d1: Rindge Dam arch removal — shoreline / upland sediment placement — upstream
barrier modifications
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o Alt2d2: Rindge Damarchremoval—nearshore / upland sediment placement—upstream
barrier modifications

Alternative 3: Rindge Dam removal with natural sediment transport

¢ Alt 3a:Rindge Dam arch & spillway removal — natural sediment transport — downstream
flood risk mgmt

e Alt 3b:Rindge Dam arch & spillway removal — natural sediment transport — downstream
flood risk mgmt - upstream barrier modifications

e Alt 3c:Rindge Dam arch removal — natural sediment transport — downstream flood risk
mgmt

e Alt 3d:Rindge Dam arch removal — natural sediment transport — downstream flood risk
mgmt — upstream barrier modifications

Modeling uncertainties for Alternative 3 limit abilities to differentiate between changes to sediment
deposition patterns as a result of metered releases of Rindge Dam impounded sediment versus
much greater overall impacts from the higher volumes of sediment generated from the greater
watershed during storms. Deposition and erosion pattemns in downstream reaches of Malibu Creek
could vary up to several feet during the short duration peak eventsin this flashy system. For Alt 3
options, the risk of changes to downstream creek bed elevations is considered significant enough
to warrant inclusion of flood risk management measures (floodwalls).

Alternative 4: Rindge Dam removal with combined natural sediment transport and trucking (or
truck/barge) sediment

e Alt4a1: Rindge Dam arch and spillway removal - natural sediment transport & shoreline
/ upland placement — downstream flood risk management

e Alt4a2:Rindge Damarch and spillway removal - natural sedimenttransport & nearshore
/ upland placement — downstream flood risk management

e Alt4b1: Rindge Dam arch and spillway removal - natural sediment transport & shoreline
/ upland placement — downstream flood risk mgmt — upstream barrier modifications

e Alt4b2: Rindge Damarch and spillway removal - natural sedimenttransport & nearshore
/ upland placement — downstream flood risk mgmt — upstream barrier modifications

e Alt 4c1: Rindge Dam arch removal - natural sediment transport & shoreline / upland
placement — downstream flood risk mgmt

e Alt 4c2: Rindge Dam arch removal - natural sediment transport & nearshore / upland
placement — downstream flood risk mgmt

e Alt 4d1: Rindge Dam arch removal - natural sediment transport & shoreline / upland
placement — downstream flood risk mgmt — upstream barrier modifications

e Alt 4d2: Rindge Dam arch removal - natural sediment transport & nearshore / upland
placement — downstream flood risk mgmt — upstream barrier modifications

Alts 2 and 4 also include two options for placing the ‘mostly sands’ layer of Rindge Dam impounded
sedimentalong the shore (Option 1) orin the nearshore area (Option 2) with the remaining sediment
going to upland storage sites.
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Figure 4.3-1Summary of Alternative Options

4.4 Alternative Descriptions

4.4.1 Alfternative 1—- No Action Alfernative

The no action alternative characterizes the conditions likely to prevail in the study area within the
next 50 years if neither the USACE nor the CDPR initiates any action to restore the Malibu Creek
riverine ecosystem beyond those currently existing or already planned, including any removal or
modification of Rindge Dam for these purposes. The no action alternative is included in compliance
with the NEPA and CEQA regulations, and is presented for comparison to action alternatives.

Rindge Dam and Impounded Sediment

Under the no action alternative, Rindge Dam and other upstream aquatic barriers remainsin-place.
Rindge Dam would continue to act as a barrier for wildlife movement, for both terrestrial and aquatic
species. In the absence of unforeseen events, the damis projected to remain intact and in-place
as it ages over the next 50 years since the structure is no longer subject to a dynamic load from
water stored behind it. That does not preclude the possibility of damage due to earthquakes and
some sort of structural stabilization being required in future decades.

Rindge Dam will not trap any additional sediment from the watershed aside from small amounts
that deposit and erode between storms, nor will it retain storm water since sediment has already
filled in to the top of the dam.
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Flood Risks Downstream of Rindge Dam

Section 1.10.9 of the IFR presents a summary of flood risks in the downstream reaches of Malibu
Creekunderthe no action (existing and future without project) condition. Downstream Malibu Creek
bed elevations are expected to continue to rise (aggrade) as more coarse-grained sediment is
transported beyond Rindge Dam than when capacity remained behind the damin prior decades to
store sediment. The sediment transported by storms will deposit in downstream reaches, generally
raising the elevation of the channel invert (creek bottom) overtime. This depositional trend in lower
reaches of Malibu Creek will increase the risk of flooding to downstream SCPOA residences and
city of Malibu residential and commercial structures as the system recovers from the impact of dam
construction over 90 years ago. It is estimated that it will take about 100 years before there is a
pre-dam equivalent of sedimentequilibrium in the downstreamreaches. ltis assumed that stream
flow conditions and sediment transport and deposition pattemns will remain similar over the period
of analysis.

Sections 13 and 15 of Appendix B provide more detailed discussions of the HEC-RAS and HEC-
6T Hydraulic and Sediment Transport modeling conducted for the No Action alternative. Future no
action (without-project) changes in Malibu Creek bed elevations over a 75-year period of analysis
are shown in Table 15-1 of Appendix B. Forthe no action condition with the dam remaining in
place, the modeling results predict that Malibu Creek bed elevations will rise by a range between 6
to 11.8 feet along a 2,000 foot reach of the creek in the vicinity of the Cross Creek Bridge, SCPOA
residences, and the city of Malibu (stations 4203.5t06237.3 in Table 15-1)based on the cumulative
effect of storms included in the period of analysis. Section 16.2 of Appendix B also provides a
summary of the no action model runs for specific Annual Change Exceedance (ACE) storm events.
For example, Table 16-3 displays the 1% ACE (100-Year) event sediment transport results by river
stations over the period of analysis.

Land Use Changes

Future development will occur, however more so in isolated portions of the upper watershed. This
assumptionis based onthe large amount of state and federally-protected land in the SMMNRA, the
strict zoning restrictions of one residence per 20 acres for much of the remaining developable land,
and the requirement for new construction to meet strict runoff standards, allowing no net increase
in surface water discharge. There is little expected change in the hydrology or hydraulic runoff of
the study area due to future land use changes, including peak flow rates or volumes. However,
changing land use conditions have the potential to increase erosion adjacent to development and
add additional sediment and other contaminantsinto Malibu Creek and tributaries. These possible
effects are considered to be confined to site-specific localized areas primarily within the upper
watershed, and not result in changed conditions from the study area perspective.

Water Resources

The no action alternative effects on water resources would be minimal. Currently Malibu Creek
runs at the elevation of the crest of Rindge Dam along gravel bars of the impounded sediment. It
is assumed that the Tapia Water Treatment discharges would continue above Rindge Dam into
Malibu Creek without change. The water quality of Malibu Creek is not expected to decline
significantly during the period of analysis. The RWQCB and other regulatory agencies will continue
to regulate and monitor the quality of water in the study area and enforce water quality regulations.
In addition, advancements in controlling runoff from development as well as technological
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advancements in water reclamation techniques are likely to improve water quality over the
foreseeable period of analysis.

4.4.2 Alternative 2 - Alternative Options 2a1, 2a2, 2b1, 2b2,2c1, 2c2, 2d1, 2d2

The array of Alternative 2 options the PDT evaluated include consistency in certain combinations
of measures, such as access to the Rindge Dam and impounded sediment areas, site preparation
for construction activities, mining of the impounded sediment while lowering the dam arch during
the low flow “dry” seasons over consecutive construction years, and trucking of the mined sediment
from the work area. The differences between alternative options that the PDT evaluated include
retention or removal of the spillway remains, shoreline or nearshore placement of about 1/3 of the
volume of Rindge Dam beach compatible “mostly sands”, placement of the additional 2/3 of the
volume of impounded sediment in several upland sites, and the potential addition of upstream
barrier modifications on Cold Creek and Las Virgenes Creek.

Rindge Dam and Impounded Sediment Removal

Construction Staging Areas

The former Sheriff's Honor Camp site (Sheriff’'s Overlook),located adjacent to Malibu Canyon Road
about 200 vertical feet above Rindge Dam, would be used throughout construction as a temporary
construction staging area during the entire duration of the project construction, used for oversight
and management of the dam and impounded sediment removal activities. This staging area is
expected to include trailers, vehicular parking and equipment storage. Alternative 2, 3, and 4
options all include use of this site for construction staging.

The upstream aquatic barrier locations on Cold Creek and Las Virgenes Creek will also include use
of on-site and/or adjacent temporary staging areas during construction for construction staging and
temporary storage of equipment and materials needed to address barrier modification or removal.
Preliminary designs for the upstream barriers, including construction staging locations, are located
in Appendix C.

Rindge Dam and Impounded Sediment Site Actions

Initial actions in the Rindge Dam impounded sediment

area include clearing the mature vegetation fromthe site,
installing wells for dewatering of the impounded sediment,
and establishing controls for diverting creek water away
from active excavation areas. Dozers and loaders would
be used with trucks to load and haul the sediment away
from the site. Construction would be temporariy
suspended during the wet season, seasonal restrictions
for environmental windows would be followed, and daily
operational restrictions would limit hours of operation at
the dam and for trucks. With the assumed limits on daily
and annual operations at the dam site, the estimated
timeframe for removal of Rindge Dam and transport and

Sediment mining, dewatering,
diversion and control of water,
concrete arch removal and minor
processing and hauling are all
being conducted in a shrinking
work area as construction
continues from the top to the base
of the dam. The associated risk of
a likely drop in productivity and
efficiency is accounted for in the
cost estimates.

placement of the impounded sediment is about 7-8 years for these alternatives.
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Trucks would enter and exit the Rindge Dam impounded sediment area using two ramps that would
provide access to both directions, northbound and southbound, on Malibu Canyon Road.
Synchronized temporary traffic lights and/or traffic controls with flagmen would be located at the top
of the ramps to allow for trucks to cross Malibu Canyon Road while entering or exiting the work site.
Loaders would be used on the site to mine sediment and place material into the trucks, hauling an
estimated 20 cy with each load. It is assumed that loaders and other equipment on-site would
operate during the dry season, from April 1st to October 15t each construction year, when creek
flows recede and the work site is safe to access. Daily hauling is assumed to be limited to 6 hours
for non-school days and Saturdays to comply with LA County highway restrictions, operating from
9am-3pm. No hauling would occur at night or on Sundays. On school days, trucking is limited to 5
hours per day, from 9-2. There are considerations built into the estimates to provide down times
for equipment maintenance, weather related traffic impacts (and road closures), holidays, and for
otherreasons. Overall, itisassumed thatannual sediment mining fromthe Rindge Damimpounded
sediment area amounts to slightly over 150 days per year (about 6.5 months per year).

Access to turnaround areas and general limited space between the canyon slopes and the road
preclude use of other measures for access to the site. The general risk of potential damage to the
ramps as a result of flood events during construction is accounted for by assuming annual repairs
to small portions of the ramps and a one-time need to rebuild a more significant portion of the ramps
during construction.

Hourly productivity for sediment mining and hauling varies, but it is generally assumed that trucks
can be fully loaded within 15 minutes and approximately 16 trucks per hour will leave the site in the
initial year of sediment removal (construction year 2), amounting to 80-100 trucks per day. As
construction progresses and the overall surface area available for mining diminishes due to the
narrowing of the gorge as more impounded sediment is removed, hourly productivity is assumed to
drop. Less equipment can work in this area and it is still necessary to divert and control creek
water, along with other activities that require some of the work area. From construction year 3 to
completion (year 7), daily truck amounts drop to about 40-50 trucks per day.

The PDT extensively researched and coordinated with local municipalities (cities of Calabasas and
Malibu), Los Angeles County (Transportation Dept. Supervisor, Beaches and Harbors), and the
State (Caltrans) on assumptions associated with the transport of impounded sediment to both
upland and shoreline sites. The PDT assumed that the hauling hours and days per week of
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operation would not change and that seasonal
operations were also restricted by assumed timeframes
of operation within Malibu Creek at the dam site.

Rindge Dam was constructed decades before the Malibu
Canyon Road. At the time of road construction, infilling
of the reservoir has already occurred and a static load of
sediment had developed behind the dam and along the
base of the road, about 100-200 feet down the slope from
the road to the deposits. There is uncertainty how the
removal of the sediment will affect the stability of the
potentially saturated slopes below and adjacent to the
canyon road after being left in-place for many decades.
The risks are discussed in the Geotechnical Appendix
Measures to monitor and address this risk would be
further developed in the PED phase.

Considerations for demolition of the dam arch include a
combination of diamond wire saw cutting methods and
use of high impact breakers. Diamond-wire saw cutting
would provide smooth surfaces, facilitate excavation of

Local and regional restrictions on
daily truck operating hours limit
productive transport time to no
more than 5-6 hours daily. Hauling
operations from Rindge Dam are
assumed to end by mid-late
October and do not begin again
until late April-early May of each
next construction season until
complete. This is a significant
schedule driver for the sequencing
of construction activities over
several years, and results in an
assumed 7-8 year timeframe for
the array of alternative scenarios
developed for Alternatives 2 and 4.
There could be time and cost
savings realized if the construction
season extended into earlier/later
times each year or if daily hours of
hauling increased.

notch portions of the dam arch, improve control of the
excavation grade, provide smooth working surfaces for
excavation of each layer, and permit removal of the concrete in large blocks rather than attempting
to confine rubble to the working surface and removing the rubble by loaders. Large mobile cranes
would be placed on pads and used to remove dam and upper portion spillway concrete. There is
little risk of a catastrophic failure of the remaining section of the dam arch during construction due
to the nature of the arch design, resulting in retention of the structural integrity throughout the
incremental removal. Further investigations will be conducted during PED to ensure the integrity
of the bedrock is not compromised during construction.

Fine sediments from the impounded sediment area may be mobilized in the water column during
and soon after storms, but levels should be aligned with background contributions of fines from the
watershed.

Downstream Flood Risks Associated with Dam and Impounded Sediment Removal

The array of Alternative 2 options are formulated to comply with the constraint to avoid increases
in flood risks to Malibu Creek reaches below Rindge Dam, both during and after construction
activities. To minimize potential flood risks, impounded sediment would be mined at a rate equal to
the lowering of the Rindge Dam concrete arch each construction season during the 7-8 year
estimated construction timeframe for the Alternative 2 options. By following this approach, the
remaining volume of impounded sediment would be at the same height of the remaining portion of
dam arch by each interim storm season throughout the construction timeframe. Other measures to
divertand control creek water around the active construction site each year, and Best Management
Practices (BMPs) developed to minimize increases in turbidity levels associated with construction-
related activities, are also included in the dam and sediment removal plan.
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Section 19 in Appendix B includes a comparison of Alternative 1 (No Action) and Alternative 2
flood risks. Table 19-1 in Appendix B presents a comparison of sediment transport modeling
results and streambed elevation changes for Alternatives 1 and 2. The modeling results, as shown
in Table 19-1, predict that Alternative 2 Malibu Creek bed elevations would potentially increase by
another 0.3 to 1.0 feet above the Altemative 1 based on the cumulative effect of storms included in
the first 50 years of the period of analysis. This is along a 2,000 foot reach of Malibu Creek in the
vicinity of the Cross Creek Bridge, SCPOA residences, and the city of Malibu (stations 4203.5 to
6237.3 in the table).

Table 19-1 also provides a comparison of the 1% ACE (100-yr) storm, and corresponding water
surface elevations, if the storm occurred at end of the 50-year period of analysis. WWhen comparing
Alternatives 1 and 2, water surface elevations increase between 0.5 to 1.2 feet along stations
4203.5 to 6237.3 (Table 19-1).

As shown in Figure 4.4-1 (also Plate 19-5 in Appendix B), there is very little change to the outer
perimeter (areal extent) of the floodplain when comparing the modeling for Alternatives 1 and 2; no
additionalinhabited structures would be subjectto inclusion in the 100-year floodplain after 50 years
under Alternative 2 that would not already be included under the No Action scenario. The figure
also shows structures in the Malibu Creek Alternative 1 and 2 floodplain that may be subjectto a
0.5to 1.2feetincrease in water surface elevations for the 1% ACE if any of the Alternative 2 options
were implemented (constructed). These structures are located between stations 4203.5 and
6237.3 in the figure. Plate 19-6in Appendix B provides a comparison of Alternative 1 and 2 water
surface elevations after 50 years by cross-section at each of these stations, along with general
locations of nearby structures within the floodplain and their approximate distance from the active
creek channel. Plate 19-9 in Appendix B provides similar comparisons, but for water surface
elevations after only 5 years.

A key constraint of the plan formulation process for the study is to maintain the downstreamexisting
and future without-project (No Action) condition level of flood risk along lower reaches of Malibu
Creek, avoiding potential for adverse flood-induced impacts associated with the ecosystem
restoration measures considered for Rindge Dam and the impounded sediment. Although the
feasibility-level modeling conducted shows slight increases in creek bed and water surface
elevations in areas around Cross Creek Bridge, as described above and in Appendix B, it is
possible that model calibration uncertainties, the conservative downstream boundarary condition
(referencedin Section 1.10.10), and procedures associated with stopping and starting the sediment
transport model to provide outputs during interim years over the period of analysis are driving
factorsin some or all of the differencesin flood depths the current modeling shows when comparing
Alternatives 1 and 2.

Since the differences in flood depths for Alternative 2 options identified in current modeling are
small, no structural measures, such as floodwalls and levees, were proposed for Alternative 2.
More refined hydraulic and sediment transport modeling would be undertaken during PED to verify
potential effects of a selected Alternative 2 option on downstream flood risks and refine non-
structural sediment removal measuresto address an increase in bed elevation in the Cross Creek
Bridge area to the extent needed. Efforts would include more specific modeling analyses to
differentiate between potential flood risk impacts associated with Rindge Dam and impounded
sediment removed as described in the Alternative 2 options, and flood risks associated with
sediment generated from the rest of the watershed during storms. At this time, current modeling
suggests non-structural measures may be necessary in Malibu Creek between stations 4203.5 and
6237.3 if one of the Alternative 2 options was selected as the Recommended Plan. If needed, non-

Malibu Creek Ecosystem Restoration Study 216 Final Report



Integrated Feasibility Report

structural measures, anticipated to consist of sediment removal during or at the conclusion of
construction, would be employed to address potential increases in creek bed elevation as needed
to comply with the constraint. The scope of channel excavation, associated volumes of sediment
to remove and relocate, determination of timing and frequency, and other considerations would be
verified and refined during the PED phase. Cost contingencies for the Alternative 2 options reflect
the possiblilty of additional non-structural sediment cleanout measures.
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Figure 4.4-1 - Alternatives 1 and 2 Floodplain Structures Near Cross Creek Bridge

For these alternative options, the Rindge Dam spillway 2,000 cy concrete apron would be removed
from the underlying bedrock outcrop. The concrete spillway would be demolished by first pre-
splitting the concrete from the rock substratum than drilling, micro-blasting the surface to fracture
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the concrete, and then manually breaking the concrete. While access is available to the top of the
spillway in the early phases of construction, prior to sediment removal and lowering of the dam
arch, the upper portion of the spillway will be removed. Once the dam arch and sediment removal
is nearing completion, the former arch areawillbe used to access to the lower portion of the spillway
for the remainder of removal from the bedrock outcrop. Measures will be implemented to ensure
aquatic species cannot access the pool at the base of the dam during construction.

General Use and Placement Options for Rindge Dam Impounded Sediment

Numerous upland storage and shoreline placement sites were investigated in support of Alternative
2 options to investigate use of various combinations of sites, identify risks, and evaluate tradeoffs
for temporary or permanent disposal of the Rindge Dam impounded sediment.

Upland Sites

Initial studies for identification of upland sites focused on a ‘worst-case’ need for potential storage
of the entire volume of impounded sediment at one or several sites near the dam and adjacent to
Malibu Canyon Road. During early formulation iterations, the PDT also included a fundamental
assumption that at least a portion of the impounded sediment could be transported naturally or
mechanically down to the Malibu shoreline or nearshore areas. The Calabasas Landfill at the upper
end of the project area was assumed to be the disposal area for the vegetation removed from the
surface of the impounded sediment area, the dam concrete, and some or all of the impounded
sediment. Other upland sites were added to the study during ongoing iterations of formulation, and
reasons for screening of potential placement sites were based on potential stability issues, high
acquisition/use costs, adverse impacts to cultural and biological resources, and the inclusion of new
upland, shoreline, and nearshore sites later in the study. Sediment placement sites were not
considered independent measures since doing so would have exponentially increased the number
of alternatives evaluated for this study.

The initial upland sediment storage sites identified by the PDT (sites A-C) were eliminated after
concerns were raised that the proposed location of those sites were in active landslide zones and
could trigger a new sslide if loaded with some of the impounded sediment. Site D, located in Malibu
Creek at the ‘big-bend’ area just over a mile downstream of Rindge Dam was also eliminated from
further consideration since it was located in the active floodplain, would require extensive
armoring/slope protection, would adversely impact critical habitat, and would significantly increase
the risk of flooding to downstream communities if the armoring failed during a storm event.

CDPR worked with other PDT members and the TAC to identify additional upland sites for use, and
the PDT assessed maximum (and other) storage capacities and site use, stockpile heights, impacts
to resources (biological, cultural), aesthetics, and preliminary traffic, noise and air quality impacts.
Sites E-M are located by the CDPR Headquarters, near the intersection of Las Virgenes Canyon
Road (named Malibu Canyon Road in the lower watershed) and the Mulholland Highway. Some
sites (E-F) are located in the CDPR boundary, while others (G-M) are located along Mulholland
Highway and either owned by the Federal Government (managed by NPS) or the Mountains and
Rivers Conservation Authority (MRCA). Figure 4.4-2 shows the locations of the Upland Sites
considered. Figure 4.4-3 shows a more detailed view of the location of Upland Sites E-M and
Figure 4.4-4 shows a more detailed view of the location of Upland Sites N-U.
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Figure 4.4-3 - Upland Sites E-M

Additional upland sites (sites N-U) were considered in the city of Malibu for temporary placement
of the estimated 276,000 cy of the shoreline compatible material (mostly sands), prior to permanent
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placement along the shoreline. These sites would be used from prior to Memorial Day to after
Labor Day to ensure shoreline placement sites would not be disturbed during the peak recreation
use summer season and nesting and breeding seasons, thus allowing sediment removal to
continue at the Rindge Dam impounded sediment site throughout the dry season.

In addition to these sites, the CDPR reached out to other interests within and outside of the TAC to
identify additional upland sites including NASA and Boeing (Santa Susana site), the city of Los
Angeles (Potrero Canyon site), the cities of Calabasas and Malibu, and the LVMWD.

Based on data collected for these sites, iterations of considerations were assessed on impacts to
existing land use and resources (biological, cultural, aesthetic) and other considerations. Many of
these sites were screened from further consideration. Screening factors included: design
considerations regarding access to, from and within the site; duration of impacts; proximity and
disturbances to sensitive cultural and biological resources; proximity to existing development and
associated noise, traffic, air quality impacts; costs; and existing and future without project condition
land use. As a result, Site F in the vicinity of CDPR Headquarters was selected for further evaluation
as atemporary use site for Alternative 2 options that included trucking mostly sands to the shoreline
(Alternatives 2a1, 2b1, 2c1, 2d1). Long-term use of the site was considered, but not supported by
CDPR due to potential adverse impacts.
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Figure 4.4-4 - Upland Sites N-U

The Calabasas Landfill showin in Photo 4.4.-1 was also included as a viable upland location for
permanent disposal of impounded sediment that did not have another identified beneficial use.
Although the CDPR and TAC identified a few commercial, municipal, and environmental interests
that may potentially want small volumes of the Rindge Dam impounded sediment, no other specific
uses of the material were identified during the study aside from the roughly 1/3 of the volume used
for shoreline or nearshore nourishment. Therefore, it is assumed that the total remaining volume of

The use of Calabasas Landfill and consideration of the volume of impounded sediment
permanently disposed of at the location as waste material resulted in a significant additional
tipping fee costs. Many millions of dollars could be saved if the cost per ton for tipping fees
were reduced, other uses for the more marketable and beneficial use portion of the sediment
delivered were identified. The CDPR led coordination with the Los Angeles County Sanitation
District and county Supervisor’s office in discussions regarding the impacts of assumptions
made on the tipping fees and other options that may be available, but no assumptions have
changed as a result of discussions. Tipping fees are reflected in cost estimates for the
Alternative 2 options.

Rindge Damimpounded sediment, about 504,000 cubic yards, would be transported and disposed
of at the Calabasas Landfill for all of the Alternative 2 options.

Photo 4.4-1- Calabasas Landfill
Shoreline and Nearshore Sites
For the Alternative 2 options, a variety of shoreline placement options were formulated by the PDT

and TAC for placement of the Rindge Dam mostly sands portion of impounded sediment. The PDT
and TAC, with feedback from resource agencies and other interests, concluded early on that the
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shoreline placement locations were not suitable for the full complement of impounded sediment
due to the variety of grain sizes of the material compared to receiver sites, from silts and clays to
rocks and boulders (Alternatives 2a1, 2b1, 2c1, and 2d 1). Nearshore placement options for the
mostly sands were considered in later iterations of the six-step planning process (Alternatives 2a2,
2b2, 2c2, 2d2).

Prior studies were referenced to identify nearby shoreline areas that were a priority for sand
nourishment, and additional specific investigations were conducted on beach placementin several
areas. These sites showin in Figure 4.4-5 included Thornhill Broome Beach, Zuma Beach, Dan
Blocker Beach, Surfrider Beach, Las Tunas/Topanga Beach and nearby shoreline areas in the
vicinity of these sites. The LADBH and city of Malibu (within city limits) actively participated in the
formulation and evaluation of these sites, in addition to feedback from other TAC members.
Thornhill Broome and Dan Blocker beaches were dismissed early in the formulation and planning
iterations based on access and processing site concerns, resources impacts and costs. The PDT
evaluated placement at Zuma, Surfrider and Las Tunas/Topanga Beaches in more detail. There
were limitations on the total volume of sands that could be placed at either Topanga or Surfrider
Beach based on input from LADBH. Zuma Beach had ample capacity above the mean high tide
line for placement, but less need for nourishment. Overall, Surfrider Beach at the mouth of Malibu
Creek had the greatest need for a limited volume of nourishment of these three sites, if placed
directly on the beach.

Google earth

Figure 4.4-5 Shoreline Sites from the Pt. Mugu Area to Topanga Beach
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Figure 4.4-6 - Malibu Shoreline & Nearshore Sites

Further consideration of these sites by the PDT and others, and delivery and placement strategies
either on the beach, the active surf zone area (swash zone) or in the nearshore environment (less
than -20 feet MLLW led to additional concerns about the viability and need in certain areas. Truck
access was more problematic than originally considered for placement at Zuma, Surfrider and Las
Tunas/Topanga Beaches. Additional handling via slurry and separation of some percent of both
fines and more coarse grained material (when compared to sand) also presented significant
additionallogistical challenges with space limitations and challenges assuminguse of best available
technology currently available. Additional feedback from LADBH and other interests led to the
dismissal of these options from further consideration.

Instead, with support from entities listed above, the PDT pursued new evaluations of placement
along shoreline and nearshore areas near the mouth of Malibu Creek to better address the natural
sediment transport objective, where the Rindge Dam impounded sediment would naturally have
been transportedto if the dam was not present. The TAC provided stronger overall support for
these concepts. Thedistance totransport material fromthe damortemporary storage areasisless
than other shoreline options, although barging to the nearshore area requires long distance truck
trips outside of the watershed.
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Figure 4.4-7 Malibu Colony Shoreline & Nearshore Sites

Two general areas were selected for further evaluation as shown in Figure 4.4-6: an upcoast site
from the mouth of Malibu Creek at the Malibu Colony (residences) that afforded opportunities for
both shoreline placement or nearshore placement (with barging) shown in Figure 4.4-7; and a
downcoast from Malibu Creek site adjacent to a parking lot by Malibu Pier shown in Figure 4.4-8.
These sites were evaluated in combination with use/non-use of temporary upland storage areas,
different methods of delivery (trucking, truck-to-slurry, truck-to-barge), and different placement
scenarios (shoreline, nearshore). Both the shoreline and nearshore sites demarcate conceptual
placement areas.

Delivery of mostly sands for nourishment would take place over a period of 3 years of the total 7-
to-8 year construction window, during the late fall to early spring months. Based on construction
scheduling for removal of impounded sediment at Rindge Dam, up to 120,000 cy would be
transported to these sites for the second of three years, and much less for the other years (60,000
to 80,000 cy each).
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Figure 4.4-8- Malibu Colony Shoreline & Nearshore Sites

Wave action, currents and tides will quickly disperse sediment, predominantly in a downcoast
direction. The transport of the sand has been modeled at each of the shoreline sites in order to
characterize the timing and extent of distribution. The dispersion of sedimentatthe nearshore sites
were not modeled, but similar trends associated with the timing and extent of distribution are
expected. The model results show a relatively rapid redistribution of sands stretching downcoast,
with an approximate 50-100 foot increase in beach width for the first four years after initial
placement, tapering off to background levels within 10 years. The downcoast influence would
extend approximately a mile from the placement sites. The shoreline placementsite conditions are
expected to return to approximate pre-project conditions at the beginning of each construction
season over the estimated three year fall-to-spring placement timeframe.

The June 2016 field survey results were used to determine impacts to marine aquatic resources for
the potential shoreline and nearshore placement sites. Various concermns were raised by the PDT
(and CDPR), TAC members, the city of Malibu and resource agencies about use of the proposed
Malibu Colony sites with clearly more potential for adverse impacts to abundant rocky bottom
habitat and sensitive submerged aquatic vegetation west of Malibu Pier. A staircaseis to be added
for public access to the shoreline at the Malibu Colony shoreline site, resulting in the work area
being much smaller in length along the shorefront for trucks to use while unloading sand for
placement when compared to the Malibu Pier site. For these reasons, the Malibu Pier shoreline
and nearshore sites were the focus of additional considerationfor shorelineor nearshore placement
of the mostly sands from Rindge Dam.

Selected Impounded Sediment Transport and Placement Options
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After numerous considerations of combinations of measures for the hauling and placement of the
Rindge Dam impounded sediment, two primary methods of transport and four locations for Rindge
Dam impounded sediment were carried forward by the PDT for the more detailed investigations of
Alternative 2 options. These transportation methods include use of trucks alone, or use of a
combination of trucks and barges. Alternatives 2a1, 2b1, 2c1, 2d1 include use of trucks to haul the
sand layer of Rindge Dam impounded sediment for temporary storage at Upland Site F combined
with shoreline placement adjacent to the Malibu Pier parking lot, and use of the Calabasas Landfil
for the remaining impounded sediment. Alternatives 2a2, 2b2, 2c2 and 2d2 include use of trucks
and barges to haul the sand layer of Rindge Dam impounded sediment by truck to a harbor site for
transfer to barges and placement in the nearshore area to the east of Malibu pier, and use of the
Calabasas Landfill for the remaining impounded sediment.

Overall, each of the alternative transport and placement options include tradeoffs associated with
temporary traffic impacts during construction, recreational impacts along the shoreline and other
resources considerations that are assessed in Section 5 of the IFR and the comparison of
alternatives section in this Section. Habitat impacts associated with shoreline or nearshore
placement have been assessed using survey information collected as part of the August 2016
nearshore habitat characterization study and PDT modeling of estimated downcoast movement of
the sand. Because the shoreline and nearshore sites are in the same general area by Malibu Pier,
and the nearshore location is only 20-30 ft to the bottom, the modeling of downcoast movement of
the sand from behind Rindge Dam only considered the distribution of sand from the shoreline
placement location. Beach widths downcoast may vary slightly, but other impacts are similar for
use of either site.

Overall outputs in the HE score the same for the transport and placement options, although the HE
does not quantify use of the shoreline or nearshore areas or impacts associated with the use of
Upland Site F. Either of the Alternative 2 options described below allow the same opportunities for
restoration of the natural sediment transport regime and aquatic habitat connectivity in the
watershed.

Shoreline Placement: Transport and Placement of Rindge Dam Impounded Sediment -
Alternatives 2a1, 2b1, 2c1, 2d1

These Alternative 2 options include trucking mostly sands to the shoreline, using Malibu Creek
Road, also named Las Virgenes Road north of Piuma Canyon Road, as the primary transport route
to and from the Rindge Dam impounded sediment area. Sediment transported directly to the
Calabasas Landfill would also use Lost Hills Road for the final miles to the Calabasas landfill. For
the mostly sands portion of the impounded sediment, about a mile of PCH is used from Malibu
Canyon Road to the Malibu Pier parking lot. Routes from Rindge Dam to three placement locations
are shown below in Figure 4.4-9.
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Nearly two-thirds of the estimated
780,000 cy of impounded sediment
would end up in the Calabasas Landfil,
located about 7.4 mi away from the
Rindge Dam impounded sediment area.
About 100,000 cy of that amount would
be used to construct the temporary
access ramps used to access the site
during construction. An additional 10,000
cy of the total volume is estimated to
remain in the impounded sediment area
after construction around the pre-dam
bedrock outcrops and boulders exposed
by mining to the former (pre-dam) creek
bed elevation. This material is expected
to be naturally flushed to downstream
reaches and the ocean with much greater
volumes of sediment generated from the
watershed during early post-construction
storm runoff events.
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Upland Storage Site F

Hauling the estimated 276,000 cy of shoreline
compatible material is largely accomplished during
the early November to late April timeframe when
shoreline recreational use is reduced from the
peak summer season. This assumption
necessitates the temporary use of upland storage
for up to three years so material can be removed
fromthe creek during the dry season, but placed
on the shore in the wet season. Sufficient capacity
(130k cy at 10-ft high) has been accounted for at
Upland Site F to allow for several years of
sediment to accumulate if for some reason,
assumed delivery and placement rates along the
shoreline are impacted. The risk of this occurring
is low since there is ample time each season for
delivery of the sediment to the shoreline given the
number of days available to do so from mid-
October to early May.

i Dam to Landfill
Dam to Upland Site F
@ Dam to Malibu Pier Lot

Rindge Dam

Malibu Canyon { Las Virgenes Road
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Figure 4.4-9 - Rindge Dam Impounded Sediment Trucking Routes (Alts 2a1, 2b1, 2c1, 2d1)
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Upland Site F, shown in Figure 4.4-10, is proposed to be used for temporary storage of a portion
of the mostly sandslayer of the impounded sediment when direct delivery to the Malibu Pier parking
lot is not possible due to high recreational use along the Malibu shoreline during the summer
season. Frombefore Memorial Day to after Labor Day for three years of the construction period
(years 2-5), the mostly sands mined from the impounded sediment area will be temporarily placed
at Upland Site F, located approximately 4.2 mi up Malibu Canyon from the impounded sediment
site at the northwest corner of Las Virgenes Road and Mullholland Hwy. This site is located within
CDPR’s property. The temporarily stored mostly sands would be trucked down to the Malibu Pier
parking lot for shoreline placement. Upland Site F is not considered for long-term storage due to
potential adverse impacts to habitat, nearby cultural resources and general viewscape impacts.

Figure 4.4-10-Upland Site F Footprint— Access, Staging & Stockpile Areas

Based on limited access options along the Malibu shoreline, the PDT selected the Malibu Pier
parking lot, shown in Figure 4.4-11, as the site to transfer the mostly sands portion of Rindge Dam
sediment to place along the shoreline. The parking lotis owned by the CDPR and operated by a
private concessionaire. The current lease agreement allows for use of the site for the purposes
considered, however, the CDPR and others are concerned about public access to the pier and
beaches and temporary adverse implications to the concessionaire and businesses along the pier
associated with proposed use for portions of time over three years.
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Trucks would travel five miles from the Rindge Dam impounded sediment area to the pier parking
lot to offload sediment from trucks for loader and dozers to place on the 300-foot length of beach
immediately in front of the parking lot. The transfer and placement activities require temporary
closure and use of the entire parking lot for approximately twelve months over a three-year period
(3-4 months per year) of the total estimated 7-year construction window for these alternatives.
Fully-loaded trucks would enter the downcoast driveway entrance travelling east along PCH
avoiding the need for an additional traffic control light on PCH. Flagmen would be used for safety
purposes as trucks travel from PCH in-and-out of the parking lot. The existing traffic light at PCH
and the Malibu Pier would be used with flagmen for empty trucks exiting the parking lot, crossing
PCH and heading upcoast back to the dam site (or Upland Site F).
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Figure 4.4-11 - Malibu Pier Parking Lot

Deliveries of mostly sands would occur after Labor Day (mid-September) to before Memorial Day
for construction years 2-4, when the mostly sands Unit 2 layer of impounded sediment is being
mined at Rindge Dam. Trucks would travel either directly from the Rindge Dam impounded
sediment area or from Upland Site F, depending on the time of year. Annual delivery of the mostly
sands would be limited to 100,000 cy per year. On average, about 40-50 trucks would travel to the
pier parking lot daily during shoreline placement operations.

Public access to the beach immediately upcoast and downcoast of the Malibu Pier parking lot would
be maintained during the placement activities over the estimated months of seasonal closures of
the parking lot over the estimated overall three-year construction window for placement, as shown
in Figure 4.4. -11. While the stretch of beach immediately in front of the beach would be closed for
public access and use during the active construction placement timeframes, public access around
the construction site would be maintained. Access upcoast and downcoast would be maintained
by the installation of temporary ramps on both the western and eastern boundaries of the parking
lot slope protection, from the beach to the parking lot. Protected pedestrian corridors would be
established along both sides of the parking lot and sidewalk next to PCH to allow for walking around
the construction and beach placement site. The temporary access around the parking lot would be
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removed after each construction season and reconstructed for the next construction cyle until all of
the sand-rich sediment from Rindge Dam has been delivered and placed on the beach.

Shoreline material placed in front of the parking lot would disperse mostly downcoast during the
winter season, leaving ample capacity for additional material to be placed at the pier for the second
and third year of placement, completing delivery of mostly sands to the shoreline. Using the
GenCade shoreline model, and running various model simulations for a 3.4 mi length of shoreline
fromthe pier downcoast for a multi-year simulation using wave data from 2002-2011, it is assumed
that beach widths downcoast increase significantly for the first four years after placement on the
eastern side of the pier, with beach widths increasing by 70-100 feet during that time. Without
sediment placement in front of the pier (No Action alternative), the model shows the same areas
receding by 50-100 feet of beach width during the same timeframe. By the end of the simulation,
the model shows that beach widths return to pre-project conditions. More detailed information on
the shoreline model is provided in the Appendix O - Coastal Engineering.

Nearshore Placement: Transport and Placement of Rindge Dam Impounded Sediment -
Alternatives 2a2, 2b2, 2c2, 2d2

These Alternative 2 options include trucking the mostly sands layer directly from the Rindge Dam
impounded sediment site along Malibu Canyon Road / Las Virgenes Road and U.S. Highway 101
to barges located at the Ventura Harbor, about 41 miaway. The 1,500 cy capacity barges (dump
scows) would transport the material via tugboat downcoast and place the mostly sands in the
nearshore area east of Malibu Pier in a location that does not adversely affect submerged aquatic
vegetation offshore from the pier parking lot. Use of a barge also allows flexibility in continuing to
consider placementin other areas along the Malibu Creek shoreline. Both trucks and barges would
be making nearly 80-mile round-trips for each load: trucks from the Rindge Dam impounded
sediment site to Ventura Harbor and back; and the dump scows from the harbor to the Malibu
shoreline area and back. As previously assumed for the other sub-alternatives, nearly two-thirds
of the estimated impounded sediment would still be trucked about 7.4 mi each way from the
impounded sediment site to the Calabasas Landfill. Use of barges may allow for a greater volume
of the impounded sediment to be placed in the nearshore environment beyond the “mostly sands”
portion (not evaluated).
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Truck Route from Lost
Hills Foad (& Rindge
Dam) to Ventura Harbor

Truck Route from
Rindge Dam to
Calabasas Landfill

Barge Route from
Ventura Harbor to
Malibu Mearshaore

Figure 4.4-12 - Hauling Routes for Alts 2a2, 2b2, 2c2, 2d2

Tradeoffs for these altermative options do not require use of temporary Upland Site F or use of the
Malibu Pier parking lot. Truck traffic through the city of Malibu is minimized (none assumed) for
these Alternative 2 options. Since the PDT assumed productivity for Rindge Dam sediment mining
remains relatively the same for these alternative options and the hauling and barging distance
increases significantly, each dump cycle takes longer. Consequently, it is estimated that an
additional year of construction is required (8 years). Other assumptions regarding hourly, daily and
yearly schedules remain the same as the other Alternative 2 options described earlier.
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Use of Port Hueneme Harbor and Marina del Rey Harbor were also evaluated during plan
formulation as temporary staging and transfer areas for the sand-rich layer of Rindge Dam
impounded sediment, but were not carried forward in the analysis of the final array of alternatives.
Discussions with the Port Hueneme Harbor Master led to concerns about barge operations
interfering with safe navigation to other commercial docks for container vessels. Viable transport
routes and associated traffic concerns, and limited available facilities at the Marina del Rey Harbor
were reasons for focusing on use of the Ventura Harbor as a more viable management measure
for transfer of material from trucks to barges.

Ventura Harbor
Truck to Barge Route: 101 to 'S5, Victona Ave - Qlivas Park Dr - E Harbor Blvd.
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Adjacent to Boat Launch Ramp

Modification of Upstream Aguatic Barriers: Alternatives 2b1, 2b2, 2d1, and 2d 2

These Alternative 2 options include measures to address restoration of aquatic habitat connectivity
along reaches of Cold Creek and Las Virgenes Creek tributaries to Malibu Creek upstream of
Rindge Dam. These partial or total aquatic barriers impede or block connectivity to an additional
13 mi of good to excellent quality habitat. Providing a contiguous link to upstream habitats affords
steelhead and other migratory species refuge in former spawning and rearing habitat that have
been completely blocked since the mid-1920s construction of Rindge Dam. Benefits for habitat
connectivity in areas above Rindge Dam are dependent and contingent on restoration of habitat
connectivity at Rindge Dam to allow for restored access from the ocean to these upstream Malibu
Creek tributaries.
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The PDT used a watershed barrier survey report,and PDT and consultant field surveys of upstream
partial or total aquatic barriers, including dams and bridges with road crossings and culverts, to
characterize the severity of the impediments to aquatic habitat connectivity. Specific circumstances
that impair or impede passage vary from barrier to barrier. Various measures were formulated for
the barriers to allow for restoration of partial or complete aquatic habitat connectivity. After the
preliminarly screening of measures and alternatives for a wide range of upstream barriers, PDT
investigations for the focused array of alternatives investigated four road crossings with bridges
along Cold Creek, and three road crossings with bridges and a small check dam on Las Virgenes
Creek as shown on Figure 4.4-14. The lower Cold Creek barriers include a culvert and two
concrete aprons at bridge crossings along the creek invert that do not allow for aquatic species
passage under most flow conditions due to lack of a defined low-flow channel and resultant shallow
water depths (sheetflow). Several other partial aquatic habitat barriers have beenremoved by other
interests since the beginning of the feasibility study (one on Malibu Creek below Rindge Dam at
Cross Creek, one upstream on Malibu Creek above the Las Virgenes Creek confluence, and two
on Cold Creek).

The remaining upstream barriers of interest are generally impediments to fish movement, but not
to creek flow. Some of the barriers include concrete aprons with drops and fully enclosed, dark
culverts that fish are notlikely to enter. Modifications of these barriers, through revisions to channel
geometry by bridge crossings and culverts,or complete removal of barriers, are designedto provide
a deeper concentrated lowflowchannelfor alarger range of flowconditions, increasing the potential
for passage during low to moderate flow conditions. Preliminary designs considered for restoration
of aquatic habitat connectivity do not rely on the need to increase flow volumes in these creeks to
improve fish passage.
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or Remove: Las Virgenes & Cold Creek
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Cold Creek Barriers

For Cold Creek, the first aquatic barrier
is the concrete culvert under the Piuma
Canyon Road Bridge (CC1) shown in
Photo 4.4-2. Various consideration of
measures to address restoration of =%
habitat connectivity at the barrier led to
proposed modifications to the bottom of
the concrete culvert through construction
of an incised roughened channel that
allowed for necessary channel depths
and velocities for fish passage under a
range of flow conditions. The PDT was
notable to design for habitat connectivity
and fish passage atthe barrier by a small
channel alone without compromising the
structural integrity of the bridge
foundations. Therefore, the proposed
action includes measures to provide a

new channel invert designed for fish passage, and new foundations and a new span to maintain
vehicular access along Piuma Canyon Road.

Cold Creek barriers CC2 and CC3, shown in
Photos 4.4-3 and 4.4-4, are located a short
distance upstream from the CC1 barrier.
These bridge crossings have concrete
aprons covering the channel invert under the
bridges. For CC3, the bridge crossing is the
only access to private residences in the
surrounding community. Similarto CC1, the
PDT investigated construction of a small

¥
p—

Photo 4.4-3 - Photo 4.3 - CC2 Bridge &
Concrete Apron

incised channel to concentrate flows within
a design velocity range and depths as a |
proposed plan to restore aquatic habitat =
connectivity. Since the shallowfootingsfor =
the bridge foundations could be at risk of |
failure with the proposed plan, measures
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were included to remove the concrete apron, construct new foundations and new bridge spans at
these barriers.

Photo 4.4-5 - CC5 Culvert

Las Virgenes Creek Barriers

Las Virgenes Creek is another tributary to Malibu
Creek, located over a mile upstream from the Cold
Creek confluence. The first barrier (LV1), shown in
Photo 4.4-6, is a road crossing with two large
concrete culverts within Malibu Creek State Park.
The road crossing is used for emergency access for
park rangers, firefightersand ambulances. Theroad
is also a heavily used trail crossing for hikers, bikers,
and equestrians andis the primary access to popular
trails to other portions of the park, including the
former MASH television show site. The PDT
proposed measures to construct a roughened
channel at the base of the culverts, but structural
integrity concerns led to the proposed plan to remove
the concrete culverts and access road, while
reconstructingbridge foundations with a replacement
span above the creek.

The next upstream barrier is a large
culvert under Cold Canyon Road (CC5)
shown in Photo 4.4.-5. A roughened
. channelwould be constructed along the
base (invert) of the culvertto allow for fish
passage during most flow conditions
(except short duration peak events).

Photo 4.4-6 - LV1 Culverts
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LV2, shown in Photo 4.4-7, is a small
check dam also located in the park about
a mile above LV1. The approximately 6-
ft high dam has filled with sediment.
Measures were limited in scope to
removal of the dam. To reduce localized
impacts to release of the small amount of
sediment impounded behind the dam, a
two-phase removal approach has been
proposed over several years. The initial
notch would remove half the height of the
dam and natural flows would erode the
sediment behind it to the downstream
reach. The second phase would
complete removal of the dam, allowing for
the remaining sediment to erode away
and the pre-dam channel invert to be
exposed again.

Photo 4.4-7 -LV4 Concrete Apron

LV3 and LV4, shown in Photos 4.4-8 and 4.4-9, are large bridge crossings for the Lost Hills Road,
connecting from Las Virgenes Road to Highway 101 through the city of Calabasas. Both bridges
have a concrete apron that extends both upstream and downstream of the bridges. Base flow
conditions form a shallow sheet flow that spread out along a thin layer on the surface of these
aprons on the channel invert. Measures to address these barriers to restore aquatic habitat
connectivity focused on designs for a pilot channel through each concrete apron on the inverts
under the bridge crossings. Fish passage criteria was used to allow for an appropriate range of
flow depths, velocities and resting areas for these long reaches that currently impede passage and
habitat connectivity.
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Design Considerations, Habitat Benefits, and Real Estate Considerations

Design Appendix C1 (Upstream Barriers: Modification and Removal) provides more detail on
preliminary plans developed by the PDT to access, modify, and/or remove applicable upstream
aquatic habitat barriers along Cold Creek and Las Virgenes Creek.

Several habitat assessments conducted for - and independently of - the feasibility study, were used
to assess both the quality of habitat that exists upstream and downstream of each barrier, and the
severity ofthe barriers (either partial or total). Thisinformation was used by the TAC environmental
working group throughout the development of the HE. Outputs were used in the Cost
Effectiveness/Incremental Cost Analysis (CE/ICA) developed for this study. Benefits are not
realized unless aquatic habitat connectivity is addressed at Rindge Dam first, then the next most
downstream barrier is addressed on either Cold Creek or Las Virgenes Creek tributaries.

Table 4.4-1 provides a summary of the Lands, Easements, Relocations, Rights-of-Way, and
Disposal Sites (LERRDS) requirements for these upstream barriers.  Non-standard estate
language is to be developed by the USACE and the CDPR to provide sufficient real estate rights
for the proposed project. Demolition costs associated with removing existing structures for CC1,
CC2, CC3, LV1 and LV2 are LERRDs costs which would be credited to the CDPR. The CDPR
would be responsible for maintaining all project features. Relocations would be maintained by the
individual structures’ owners.
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Table 4.4-1- Upstream Aquatic Habitat Barriers — LERRDS Considerations

Relocation
by non-
. . Proposed
Zamitel [z Barrier Owner Y 6l Barrier Description LERRD Requirements Restoration IFeGloE
Symbol Name Interest Summary sponsor or
Project
Feature**
CC1, Piuma Culvert, isa wide Provide fee and relocate Restore natural
corrugated metal pipe (CMP)arch culvert/bridge--Replacewith | channel -regrade
Piuma Los Angeles Perpetual culvert with a concrete invert. a12ft long, 46 ft wide pre- creek bed to
CccC1 Piuma Rd. passes overthe cast arch culvert with a soft address the Relocation
Culvert County Easement structure and providesaccess to bottom. Demo of existing drop/restore
homesthroughout the hills. culvert/invert. habitatin place of
concrete invert.
CC2, Malibu MeadowsRoad Acquisitionoff