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1.0 INTRODUCTION

This draft Supplemental Environmental Assessment (SEA) and Environmental Impact Report (EIR)
Addendum has been prepared by the U.S. Army Corps of Engineers (Corps) and the Orange County Flood
Control District (OCFCD), as a supplement to the Final Supplemental Environmental Impact Statement
(SEIS) and EIR for Prado Basin and Vicinity, Including Reach 9 and Stabilization of the Bluff Toe at Norco
Bluffs, dated November 2001 (2001 SEIS/EIR) (Corps 2001a). The 2001 SEIS/EIR identified six distinct
locations on the south and north banks of the Santa Ana River in Reach 9 that required protection.
Technical studies completed since the 2001 SEIS/EIR indicate that the potential for bed degradation in
the Reach 9 area is more severe than originally contemplated. An Engineering Document Report (EDR)
for the Santa Ana River Mainstem Project Lower Santa Ana River Channel — Reach 9 Orange and
Riverside Counties, CA (Reach 9 EDR) has been prepared to evaluate technical solutions for reducing the
risk of additional bed degradation in Reach 9. One such site, Reach 9, Phase 3, was evaluated in 2013
(Corps 2013a) and is currently under construction. This SEA/EIR Addendum evaluates the environmental
impacts that would arise from implementing structural measures in Reach 9 as described in the EDR as
well as other alternatives.

This Draft SEA/EIR Addendum has been prepared pursuant to the National Environmental Policy Act
(NEPA) (42 United States Code 4321 et seq.), Council on Environmental Quality regulations published at
40 Code of Federal Regulations (CFR) Part 1500, et seq., other environmental laws, Executive Orders,
Corps regulations, the California Environmental Quality Act (CEQA) (Public Resources Code Section
21000, et seq.) and the State of California CEQA Guidelines (California Code of Regulations [CCR], Title
14, Section 15000, et seq.).

1.1 Project Background

The Corps and non-Federal sponsors: OCFCD, Riverside County Flood Control and Water Conservation
District (RCFC&WCD), and San Bernardino County Flood Control District, entered into a local cooperation
agreement (LCA) on December 13, 1989, to implement the Santa Ana River Mainstem Flood Control
Project (SARMP) and provide flood damage reduction along the Santa Ana River (SAR). The Corps is the
lead agency under NEPA and the OCFCD is the lead agency under CEQA. RCFC&WCD will be primarily
responsible for maintenance of the Burlington Northern and Santa Fe (BNSF) Bridge project and will also
take subsequent discretionary actions including, but not limited to: utility relocation, property
acquisition, obtaining easements, issuing encroachment permits and entering into cooperative
agreements. Therefore, RCFC&WCD will be a responsible agency for CEQA compliance for the BNSF
Bridge project. Other agencies (i.e., cooperating, responsible, and trustee agencies) that may use this
SEA/EIR Addendum in the decision making or permit process will consider the information in this
document along with other information that may be presented during the NEPA/CEQA process. It is
anticipated that cooperating, responsible, and trustee agencies identified in the 2001 SEIS/EIR will rely in
the same capacity on this draft SEA/EIR Addendum. Potential cooperating, responsible and trustee
agencies would include:
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e (California Department of Fish and Wildlife (CDFW, formerly California Department of Fish and
Game)

e (California Regional Water Quality Control Board (RWQCB)

e U.S. Fish and Wildlife Service (USFWS)

e (California Department of Transportation (Caltrans)

e Orange County Water District (OCWD)

e QOrange County Parks (OC Parks)

e City of Corona

e City of Yorba Linda

1.2 Proposed Action: Reach 9 Measures

Reach 9 extends approximately 8.3 miles from Prado Dam in Riverside County, California, downstream
to the Weir Canyon Road/Yorba Linda Boulevard Bridge, in the City of Yorba Linda, Orange County (see
Chapter 2 for detailed project location information). Under existing SARMP documents, the Corps has
constructed or is completing construction on Reach 9, Phases |, 2A, 2B, and 3. In 2012, a study
evaluating the hydrology, hydraulics, and sedimentation in Reach 9 identified that planned Reach 9
improvements were not sufficient to withstand a release of 30,000 cubic feet per second (cfs) from
Prado Dam. The Corps determined that local flood risk management measures composed largely of soil
cement and riprap within Reach 9 did not provide the sufficient fortifications necessary to withstand the
potential 30,000 cfs releases from Prado Dam.

The Corps proposes to extend bank protection measures within Reach 9 by constructing three additional
bank and infrastructure measures, Phases 4, 5A, and 5B, and fortifying the BNSF Bridge. The purpose of
the additional phases is to prevent undercutting or erosion of SAR embankments caused by high-velocity
flows and associated scour in the adjacent cities of Yorba Linda and Anaheim. Structural improvements
within the BNSF Bridge right-of-way (R/W) would address potential deficiencies in protection and
susceptibility to scour at the bridge piers and abutments.

1.3 SARMP Authority and Background

The SARMP is located along a 75-mile reach of the Santa Ana River in Orange, Riverside, and San
Bernardino Counties, California. The SARMP is a comprehensive flood risk management system that was
authorized for construction by Section 401(a) of the Water Resources Development Act (WRDA) of 1986.

The recommended plan for the SARMP is contained in the Phase | General Design Memorandum (GDM)
for the SARMP (Corps 1980) and included eight elements, which were subsequently reevaluated in the
Phase Il GDM (Corps 1988). The Phase Il GDM modified the SARMP by redefining the authorized SARMP
features and clarifying that the Standard Project Flood term referred in most cases to the 190-year flood
event. Construction of the SARMP commenced in fiscal year 1989.

In 2001, the Corps submitted a Limited Reevaluation Report (LRR) entitled Prado Dam Separable
Element, Prado Basin, & Vicinity, including Stabilization of Bluff Toe at Norco Bluffs Santa Ana River
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Basin, California, dated September 2001 pursuant to Section 309(a) of WRDA of 1996, which required
the Corps to “review” the Prado Dam feature, a component feature of the SARMP. The LRR was
approved by the Director of Civil Works on August 16, 2002. The LRR recognized, consistent with the
Phase | GDM and Phase Il GDM, that the purpose of the proposed Prado Dam improvements was to
increase the reservoir storage capacity from 217,000 acre-feet to 362,000 acre-feet and to be able to
release 30,000 cfs flows from Prado Dam into the downstream channels. In accordance with the
determination in the LRR to construct Prado Dam as a separable element, the Prado Dam component
was removed from the definition of the project in the LCA by a second modification to the LCA dated
February 24, 2003. A Project Cooperation Agreement for the Prado Dam feature as a separable element
was signed on February 11, 2003, with OCFCD as the non-Federal sponsor.

The specific feature of the SARMP addressed by this SEA/EIR Addendum is Reach 9, which is located
immediately downstream of Prado Dam, extending approximately 8.3 miles to Weir Canyon Road in the
City of Anaheim and from station 1607+50 to the SAR Canyon at station 1218+20. Reach 9 is partially
located in Riverside County, California, with the majority of Reach 9 located in Orange County,
California. Reach 9 is a soft bottom portion of the Santa Ana River, which at the time of WRDA 1986 was
bounded by undeveloped land with the Riverside Freeway, or State Route (SR) 91, to the south and low
elevation mountains to the north. Since that time, residential, commercial, and industrial developments,
as well utilities and facilities, have been constructed on the floodplain, which required local flood risk
management measures to be put in place. The 2002 LRR analyzed site conditions in Reach 9 to assess
whether Reach 9 measures constructed as part of the SARMP together with local improvements
provided sufficient flood risk management measures. The Corps determined in the 2002 LRR that
additional measures were necessary to support the authorized level of releases from Prado Dam.
Accordingly, the Corps constructed Reach 9, Phases 1, 2A, and 2B. Subsequent evaluations indicated
that additional bank protection is warranted, beginning with Reach 9, Phase 3 (currently under
construction).

Since the original authorization, the SARMP has subsequently been modified by the Energy and Water
Appropriation Act of 1988 (which included the San Timoteo feature), WRDA 1990 (Santa Ana Trails),
WRDA 1996 (Prado Dam, SR-71), and WRDA 2007 (Santa Ana River Interceptor Line
protection/relocation).

1.4 Previously Prepared Documents

The environmental impacts of the SARMP have been evaluated in several documents since initial study
of the SARMP commenced in the 1970s. Below is a partial list of environmental documents that have
been completed for the SARMP and for Reach 9 in particular, which may be referenced throughout this
SEA/EIR Addendum.

e Survey Report and Environmental Impact Statement (EIS), United States Army Corps of
Engineers, Los Angeles District, 1975.
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e Phase | General Design Memorandum and Supplemental Environmental Impact Statement
(SEIS), United States Army Corps of Engineers, Los Angeles District, 1980.

e Upstream Dam Alternatives SEIS, United States Army Corps of Engineers, Los Angeles District,
1985.

e Santa Ana River Mainstem including Santiago Creek. Phase Il General Design Memorandum and
Supplemental Environmental Impact Statement (GDM/SEIS), United States Army Corps of
Engineers, Los Angeles District, 1988.

e Prado Basin and Vicinity, Including Reach 9 and Stabilization of the Bluff Toe at Norco Bluffs
Supplemental Environmental Impact Statement/Environmental Impact Report, United States
Army Corps of Engineers, Los Angeles District, 2001.

e Santa Ana River Reach 9 Phase Il Green River Mobile Home Park Embankment Supplemental
Environmental Assessment (SEA)/Addendum to EIR 583, United States Army Corps of Engineers,
Los Angeles District, 2008.

e Santa Ana River Reach 9 Phase Il Green River Golf Club SEA/Addendum to EIR 583, United States
Army Corps of Engineers, Los Angeles District, 2009 Santa Ana River Interceptor Line (SARI)
Protection/Relocation Project SEIS/EIR, United States Army Corps of Engineers, Los Angeles
District, 2009.

e Santa Ana River Interceptor Line (SARI) Protection/Relocation Project SEA/Addendum to EIR IP
03-26, Orange County Public Works and United States Army Corps of Engineers, Los Angeles
District, 2010.

e Santa Ana River Flood Control Project Reach 9 Phase 2A Embankment SEA/Addendum to EIR
583, United States Army Corps of Engineers, Los Angeles District, 2011.

e Santa Ana River Flood Control Project Reach 9 Phase 3 Embankment SEA/Addendum to EIR 583,
United States Army Corps of Engineers, Los Angeles District, 2013.

1.5 Preparation of This Draft SEA/EIR Addendum

This draft SEA/EIR Addendum has been prepared by AECOM for and in coordination with the Corps and
OCFCD and has been independently reviewed by the Corps and OCFCD staff. The scope of the
document, methods of analysis, and conclusions represent the independent judgment of the Corps and
OCFCD. Staff members from the Corps, OCFCD, and AECOM who helped prepare this draft SEA/EIR
Addendum are identified in Chapter 9, List of Preparers and Contributors.
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2.0 PROJECT LOCATION

Reach 9 is located in the SAR watershed within Orange County and Riverside County, California. It is
approximately 8.3 miles long, ranges in width between approximately 400 and 2,000 feet, and parallels
SR-91 beginning at the Prado Dam outlet in Riverside County, California, downstream to the vicinity of
the South Weir Canyon Road/Yorba Linda Boulevard bridge in the City of Yorba Linda, Orange County,
California. At that point, the SAR transitions from a relatively natural channel to an engineered channel
that conveys flows to the Pacific Ocean. A regional overview and watershed map depicting the location
of Reach 9 is provided in Figures 2.1 and 2.2. Location information for Phases 4, 5A, 5B, and BNSF Bridge,
hereafter referred to as Reach 9 measures, are presented below and depicted in Figure 2.3.

Table 2-1. Approximate Reach 9 Project Locations (from west to east)

Project Feature City, County Latitude/Longitude

prase 54 Vot Lnda,Orange Couny | PSHeam Ik 335297 S8 TS
Prase 5 Voba e, Oange Coumy | DPSISaM G 55255 A LT ara sz
Voba e, Orange Coumy | DPSISM ML 5525152 LT vz oo
BNSF Bridge Corona, Riverside County 33°52'36.44"N; 117°40'3.67"W

2.1 Phase 5A

Phase 5A is proposed to be located along the north bank of the SAR, parallel to East La Palma Avenue,
and extending from the completed Reach 9, Phase 1 at the Mercado Del Rio Plaza, 4,140 feet (0.78 mile)
upstream to the vicinity of Via Lomas De Yorba-West Road (Figure 2.3). This Phase includes a 90-degree
bend in the SAR currently protected by ungrouted riprap revetment of the Lomas De Yorba-Sur (LDY-S)
Levee.

2.2 Phase 5B

Phase 5B, as proposed, would extend from Phase 5A upstream approximately 3.7 miles to a locally
constructed existing sheet pile wall that functions to protect the BNSF rail line (Figures 2.3). Phase 5B
would extend nearly 3,000 feet upstream of the limit of the LDY-S Levee, which terminates near the
Sycamore Park Orange Grove.

2.3 Phase 4

Phase 4 is proposed to be located along the south bank of the Santa Ana River, beginning approximately
3.5 miles downstream of the outlet from Prado Dam, in the vicinity of Coal Canyon Road, and extending
3,150 feet (0.59 mile) downstream (Figure 2.3). At its downstream limit, Phase 4 ties into Reach 9, Phase
3, which is currently under construction, and at its upstream limit will tie into State of California,
Department of Parks and Recreation (State Parks) land downstream of Reach 9, Phase 2B.
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2.4 BNSF Bridge

The BNSF Bridge lies approximately 2.25 river miles downstream of the outlet from Prado Dam (Figure
2.3). It was constructed in 1938 as part of relocation efforts for construction of Prado Dam. Two
additional bridges, each carrying a set of tracks, were constructed south of the original bridge in 1995.
Bridge structures located at this location are referred to throughout this document as the “BNSF
Bridge.” BNSF Bridge improvements are necessary at piers and abutments of the railroad bridges. Reach
9, Phase 2A is upstream of the BNSF Bridge, and the completed Green River Mobile Home Park
Embankment Protection and Phase 2B (Green River Golf Course) lie downstream.

When completed, Reach 9 along the south bank, including (from upstream to downstream) Phase 2A,
BNSF, Green River Mobile Home Park, Phase 2B, Phase 4, and Phase 3, will provide nearly continuous
bank protection from the Prado Dam outlet works, downstream for approximately 4.5 miles to the
vicinity of Gypsum Canyon Road. Phases 5A and 5B constructed along the north bank would provide
continuous protection from the existing sheet pile wall protection along the BNSF rail line, downstream
for approximately 4.5 miles to the Mercado Del Rio Plaza, where Phase 5A would be contiguous with the
“Car Wash Strip Mall” at Reach 9, Phase 1 (Figure 2-3).
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3.0 PURPOSE AND NEED

In accordance with 40 CFR 1502.13, this section provides an explanation of the “underlying purpose and
need to which the [Corps] is responding in proposing the alternatives including the proposed action.”

3.1 Statement of Need

Although portions of the existing SAR channel in Reach 9 could convey flows ranging from 30,000 to
40,000 cfs without adversely impacting the surrounding areas, there are areas within Reach 9 where
channel erosion could potentially occur if more than 5,000 cfs is released from Prado Dam. High-velocity
discharges from Prado Dam could undermine the toe of existing channel embankments in certain
locations, and could erode foundation materials underneath the BNSF bridge piers. To operate the
SARMP as authorized by Congress, it is necessary to be able to release 30,000 cfs from Prado Dam to
provide a 190-year level of flood risk management. The February 2014 design memorandum (Corps
2014a), provided with this SEA/EIR Addendum as Appendix A, presents the engineering basis for
proposed bank protection under the Phase 5A, Phase 5B, Phase 4, and BNSF Bridge projects. Protection
is needed in areas where existing bank armoring does not exist (i.e., portions of Phase 4 and Phase 5B),
or where it has been determined that the buried toe of existing bank protection does not extend deep
enough (i.e., Phases 5A and 5B and portions of Phase 4). At the BNSF Bridge, the pier does not extend
deep enough to provide sufficient protection against the design flood event. The basis of need for the
four projects is provided below, as presented in the 2014 design memorandum (see Appendix A).

3.1.1 Phase 5A

In 1981, the Corps prepared a memorandum for record (MFR) documenting a review of the LDY-S Levee
(Corps 1981) existing riprap revetment that extends the entire length of Phase 5A. The MFR
recommended that where the setback is greater than 400 feet, the revetment should be extended to at
least the lowest adjacent streambed elevation; where the setback is less than 400 feet, the revetment
should be extended to at least 5 feet below the adjacent streambed. The Corps recommendation was
based on the engineering judgment in 1981. However, given that the alignment of the low-flow channel
has historically migrated laterally in this location, the existing levee condition was later deemed
deficient. The current condition of the ungrouted riprap revetment of the LDY-S Levee on the north bank
has been reevaluated by the Corps and results of the riprap analysis indicate that the toe of the
revetment is not deep enough to protect from long-term scour. An estimated maximum scour depth of
16 feet below the current river thalweg was provided for a design flood event (Corps 2014a).
Additionally, scour studies in Reach 9 have shown that the riverbed is degrading at a faster rate than
previously estimated (Chang 2003; OCFCD 2010). As a result, a fortification and deepening of the
existing bank protection to withstand 30,000 cfs flows is recommended to prevent future lateral erosion
into the north bank and protect adjacent infrastructure consisting of East La Palma Road, the SAR Trail,
industrial facilities, and commercial and residential development.
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3.1.2 Phase 5B

In Phase 5B, bank protection is necessary to prevent future lateral erosion into the bank line and protect
infrastructure consisting of East La Palma Avenue; the SAR Trail; industrial, commercial, and residential
development; and the BNSF rail line during a 30,000 cfs flow event. In some places in the Phase 5B
reach, the invert of the thalweg (the bottom surface of the active river channel) is already equal to or
below the toe elevation of the levee (Corps 2012a), which extends from Phase 5A upstream through
nearly the entire Phase 5B reach. Maximum scour in this area is anticipated to reach a depth of 14 feet
below the current thalweg (Corps 2014a). Bank protection in Phase 5B is necessary to replace the LDY-S
Levee through Phase 5B and extend approximately 3,000 feet beyond the current upstream limit of the
LDY-S Levee, to an existing BNSF sheet pile wall protecting the BNSF rail line.

3.1.3 Phase 4

To protect the Riverside Freeway (SR-91) from sustained impinging flows from the SAR, Caltrans
constructed and upgraded four sections of bank protection along the south bank of the SAR. The most
downstream (fourth) section occurs along the current Phase 3 and proposed Phase 4 areas, where soil
cement bank protection is in place where the river is close, and an earth-compacted bank where the
river bank is set back from the SAR. The structural integrity of the bank protection for locations where
there is no setback between the low flow riverbank and the freeway itself is unknown because the toe is
submerged by the low flow adjacent to the freeway embankment. Therefore, the adequacy of the
existing toe depth and structural soundness of the Caltrans constructed measures against maximum
scour from a 30,000 cfs release from Prado Dam, estimated at a maximum of 16 feet below the current
thalweg, could not be verified. Additional bank protection is necessary to replace the Caltrans bank
protection (Corps 2012a).

3.1.4 BNSF Bridge

Previous Corps investigations have also focused on the BNSF Bridge piers, which may be susceptible to
scour during a 30,000 cfs flow/release (Corps 2013b). Scour at a bridge pier occurs when a vortex
forms—flow hits the bridge pier and moves downward toward the riverbed. When flow reaches the
riverbed, it moves in a direction opposite to its original flow direction before hitting the bridge pier. This
movement of flow upstream of the bridge pier results in the formation of a vortex, where material is
continuously removed so that holes are formed in the riverbed, lowering the riverbed level and
ultimately exposing the foundations of the bridge pier. Each bridge is supported by abutments on the
east and west ends and six intermediate piers (designated Pier Nos. 1 through 6, numbered from east to
west). Each abutment and pier is supported by a group of driven H piles, with pile caps at various levels.
The BNSF Bridge is designed for a scour depth of 14 feet. An existing tieback sheet pile wall encloses the
abutments and Pier Nos. 1 and 6 to protect those foundations from that level of scour. However, a
30,000 cfs release from Prado Dam could cause deeper scour levels that exceed the BNSF bridge design
condition. It is foreseeable that the level of scour could be up to 18 feet below the existing thalweg.
Scour at this depth would expose piles supporting the intermediate piers. Additional scour protection
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measures are required to maintain bridge stability and avoid catastrophic collapse of the BNSF bridge
during a 30,000 cfs release.

3.2 Statement of Purpose

The purpose of the proposed Reach 9 measures is to provide river bank and bridge protection from
predicted future scour associated with 30,000 cfs releases from Prado Dam associated with the
operation of the SARMP. Specifically, Phases 5A and 5B would reduce or prevent flood damage to
roadways, the SAR Trail, industrial and commercial development, and residential housing in the City of
Yorba Linda by providing new bank protection structures that will extend in depth beyond existing
protection. Grouted stone or soil cement structures, and in Phase 5A, a section of sheet pile protection,
are recommended for installation to provide protection from a minimum elevation equal to the lowest
adjacent streambed elevation, to at least 5 feet below the adjacent streambed. Phase 4 would protect
SR-91, the SAR Trail, and the SARI Line by providing a new bank protection structure that would extend
deeper to protect from meandering and impinging flood flows that could cause maximum scour,
approximately 7 feet below the current thalweg. The BNSF Bridge would provide new bridge pier
protection features (i.e., pier nose extensions, sheet pile enclosure walls) and bank protection features
(i.e., grouted stone, sheet pile walls, concrete walls) to reduce or prevent flood damage to piers and
abutments of the BNSF railroad bridge. No protection features are currently in place at the bridge piers
or along the river bank at the BNSF railroad bridge, and degradation is estimated at 18 feet below the
existing thalweg. As a result, the existing bridge piers may be deficient in protection and susceptible to
scour.
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4.0 ALTERNATIVES

The alternatives described in this section are presented by phase. A modular approach is necessary to
develop reasonable alternatives given differing site conditions at each location, but also because
construction would occur close in time and geographic location. A final recommended plan will be
composed of a selected alternative from each phase.

4.1 Description of Phase 5A Alternatives

Phase 5A is located along the north bank of the Santa Ana River, parallel to East La Palma Avenue, and
extending from the Mercado Del Rio Plaza, 4,140 feet (0.78 mile) upstream to the vicinity of Via Lomas
De Yorba-West Road, in the City of Yorba Linda. It would provide erosion protection for the north bank
of the SAR and flood damage protection for portions of East La Palma Avenue, the SAR Trail, industrial
facilities, commercial buildings, and residential development.

4.1.1 Phase 5A: Grouted Stone and Sheet Pile Alternative (Preferred Alternative, Alternative
1)

Under this alternative, an existing 4,140-foot section of the LDY-S Levee consisting of ungrouted stone
bank protection would be replaced by 1,100 feet of a grouted stone structure and 3,040 feet of steel
sheet pile wall. The new bank protection would have an adequate foundation depth to minimize scour
and provide erosion control and support the conveyance capacity required by SARMP operations. The
following paragraphs provide details for various features and tasks associated with this alternative.
Figures 4.1-1 and 4.1-2 show the overall Reach 9 location and features. The R/W on the north (land) side
for the grouted stone section of Alternative 1 is located outside the OCFCD R/W. The R/W on the north
(land) side for the sheet pile wall reach is proposed to have an offset of 75 feet measured horizontally
from the sheet pile control line. R/Ws on the south (river) side for the grouted stone and sheet pile
reaches are set at 92 and 36.5 feet, respectively, from the grouted stone and sheet pile control lines. A
temporary construction easement (TCE) on the south side for grouted stone is offset 30 feet from the
R/W line. The excavation footprint for grouted stone protection would be approximately 80 feet wide
along the 1,100-foot reach. Figure 4.1-3 depicts a typical grouted stone section and Figure 4.1-4 a typical
sheet pile section proposed under this alternative.

Construction Phasing

It is anticipated that bank protection in Phase 5A would be constructed in two phases; one to construct
the grouted stone structure and one for installation of sheet pile protection. Construction sequencing
will be determined after contract award.

Construction of interior drainages would occur concurrently with grouted stone and sheet pile
installation. Construction would be initiated with removal of existing ungrouted stone and vegetation
within the TCE of the proposed grouted stone reach.
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Grouted Stone

The grouted stone structure, which would be placed against the existing bank, would be 24 inches thick
and have a 2:1 horizontal-to-vertical slope (H:V); a 2H:1V slope is required to provide slope stability. The
grouted stone structure would be approximately 37.5 feet tall, measured vertically from 1 foot below
the scour line to top of the structure, and would be buried approximately 18 to 20 feet below the
channel invert. In addition, a minimum 3-foot-thick riprap stone would be installed at the toe of the
24-inch-thick stone for additional scour protection. Riprap stone along the existing bank would be used.
Construction of riprap stone and 24-inch grouted stone revetment would require excavation of a
trapezoidal trench approximately 80 feet wide by 1,100 feet long. Approximately 30,400 cubic yards of
alluvial substrate would be excavated. The estimated amounts of 24-inch grouted stone, salvaged
riprap, and compacted backfill to be used during construction are 10,600 tons, 3,600 tons, and 69,900
cubic yards, respectively. In addition to alluvial excavation, an estimated 3,600 tons of existing riprap
stone would be removed and salvaged for reuse to the greatest extent possible. Stone would be
transported to the site from a quarry site near Prado Dam; 16 daily truck trips are anticipated. Excess
excavated material would be hauled to appropriate disposal sites, most likely to an Orange County
landfill site approximately 20 miles from Phase 5A.

Sheet Pile

The sheet pile wall would be situated along the top edge of the existing north bank to minimize
excavation for installation of tiebacks and minimize environmental impacts. Installation of tiebacks
requires an approximate 8-foot vertical excavation of the existing bank, from the top of the existing
bank. The sheet pile would be a 2-foot-wide “Z”-shaped steel wall with tiebacks, and would be driven
vertically down into the existing bank to a design elevation; height of the sheet pile varies from 45 to
50.5 feet. Figure 4-1.4 depicts the configuration of the Z-shaped sheet pile wall.

Removal and reuse of the existing riprap stone and compacted earth fill would be required and needed
for sheet pile tieback installation. An estimated 3,600 tons of riprap stone and 7,900 cubic yards of earth
fill would be removed and reused. Backfill to restore the compacted earth fill embankment would be
required after completion of sheet pile tieback installation. The final configuration of backfill would
match the original embankment configuration. It is anticipated that most, if not all, excavated material
would be used for construction of Phase 5A. The finished surface of the restored embankment would be
hydroseeded and planted with native vegetation.

Interior Drainage

There are six existing interior side drains belonging to OCFCD and ranging from 27-inch- to 84-inch-
diameter reinforced concrete pipes (RCP) that need to be modified to accommodate the proposed bank
protection. Three RCPs are located in the grouted stone portion and three in the sheet pile reach.
Modification includes demolition of the existing outlet structures and flap gates, and reconstruction of
the outlet structures and flap gates as well as extension of the RCPs.
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Water Diversion and Dewatering

No diversion or control of water in the active channel of the SAR would be required during construction.
Dewatering would occur for grouted stone construction. The dewatering means and methods would be
determined by the contractor; however, a common method is to construct dewatering wells near the
excavation daylight and use sump pumps to lower groundwater levels until levels are below the bottom
of the excavation. No dewatering is anticipated for sheet pile construction. Discharge at RCP outflows
would occur via existing flow paths during construction.

Staging Areas

Staging areas are located at the upstream and downstream ends of Phase 5A as shown in Figures 4.1-1
and 4.1-2, and occupy areas of 1.34 and 1.38 acres, respectively. Staging areas would be used for
storage of construction equipment and materials and as turnaround areas. Clearing and grubbing would
be required to prepare the staging areas, which would be restored with appropriate native vegetation
upon completion of the project.

Access

Access to the Phase 5A area would occur via East La Palma Avenue, the Santa Ana River Trail along the
top of the LDY-S Levee, and an existing dirt access road at the base of the levee. These access routes
occur within the TCE and no new haul roads are anticipated for construction.

Roads

The existing Santa Ana River Trail at the top of the north bank would be used for routine inspection and
operation and maintenance (O&M) work. A temporary trail detour would be provided by placing k-rails
within a portion of the eastbound (south) driving lane on East La Palma Avenue. The existing dirt access
road along the base of the levee would remain upon construction completion and would be used for
O&M work on the new grouted stone and sheet pile structures. This road will also be extended from its
terminus at the downstream (west) end of the project, for approximately 300 feet to the west (see
Figure 4.1.1). The road extension would be installed on top of the buried toe of the grouted stone
structure.

Construction Equipment

Equipment to be used for construction of the grouted stone structure would include, but is not limited
to, excavators, front-end loaders, bulldozers, dump trucks, a grader, concrete pump trucks, and water
trucks. Additionally, delivery trucks would be associated with imported materials. Equipment to be used
for construction of the sheet pile protection would include a hydraulic hammer and heavy-duty cranes.
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Construction Schedule

Construction is expected to take 18—24 months to complete. Clearing and grubbing is proposed to begin
in August 2015 and would be initiated and completed outside of the bird breeding season (which in this
area is February 15 through August 15) to avoid impacts to nesting birds. Sound walls, if needed, would
be constructed prior to March 1 of each year. Construction is expected to continue to approximately
August 2017. Funding constraints, weather delays, and other issues could potentially move the
construction timeline into 2018. Daily construction would occur between 7:00 a.m. and 4:00 p.m.,
Monday through Friday.

Site Preparation

As stated above, site preparation activities would be completed outside of the bird breeding season to
minimize impacts to nesting birds. Areas to be cleared and grubbed include the construction footprint
and staging areas; no new haul roads are anticipated.

Temporary closure of the SAR Trail would be required during construction. A temporary detour/bike
path would be provided along the eastbound (south) lane of East La Palma Avenue.

Future Operations and Maintenance

Future O&M activities would entail structural and nonstructural repairs, and inspections. Maintenance
of the structures would be required per the O&M manual and as determined by the SARMP Operation,
Maintenance, Repair, Replacement and Rehabilitation (OMRR&R) Manual. It is anticipated that major

structural repairs would be needed infrequently, if at all, during the life of the project. Minor repairs of
discreet areas, most likely on the exposed embankment, may be required following larger flow events.

e Structural Repairs: If repairs require excavation to the toe-down and also work within the
watercourse, the minimum amount of vegetation would be removed to undertake the repair.
The work area would be dewatered with portable dewatering structures such as k-rails or coffer
dams. Upon completion of work, the dewatering structures would be removed, and the area
would be allowed to revegetate via natural recruitment or replanted. The non-Federal sponsor
would be required to obtain necessary permits for any work that requires river diversion, major
excavation, and vegetation removal outside of routine maintenance areas.

O&M activities associated with the SAR Trail and interior side drains may also occur.

e Non-Structural Repairs: Non-structural repairs would entail removal of vegetation and debris
that may accumulate on and around the grouted stone and sheet piling structures, or the
removal of small mammal burrows from the earthen embankment that supports the grouted
stone structure. Use of herbicides or rodenticides, if needed, would be applied in a manner to
avoid impacts to non-target species.
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e Equipment: Equipment that would be utilized during routine O&M activities includes pickup
trucks, %- and %-ton trucks, spray rigs, fence trucks, bobcats, bulldozers, loaders, backhoes,
tractors, transports, motor graders, cranes, water trucks, 5- and 10-yard dump trucks, and
excavators.

e Inspections: A semi-annual inspection and inspections after each major storm event of sheet
pile tiebacks, interior drainage structures, and the Santa Ana River Trail would be required.

4.1.2 Phase 5A: Soil Cement and Sheet Pile Alternative (Alternative 2)

Under this alternative, a soil cement structure would be installed with sheet piling, instead of grouted
stone with sheet piling. This alternative contemplates replacement of existing riprap slope protection
with a 10-foot-thick soil cement structure at the 1,100-foot downstream end of the proposed Phase 5A.
The soil cement structure would resemble a vertical parallelogram with a 2H:1V slope and be placed
against the existing bank. The soil cement would be approximately 35 feet tall measured vertically from
the scour line to top of the structure, and would be buried approximately 20 to 25 feet below the
channel invert to minimize scour and provide erosion control and subsequent flood protection. Due to
slope stability concerns, construction of soil cement would require a trapezoidal-shaped trench
excavated at a 1.5H:1V slope, with a footprint approximately 80 feet wide.

Approximately 20,000 cubic yards of alluvial substrate would be excavated for soil cement placement.
Suitable excavated material would be used for soil cement construction and to backfill the trench.
Unsuitable and excessive material would be hauled to appropriate disposal sites. If additional material is
needed for backfill or soil cement creation, it would be imported from an outside source (e.g., Prado
Dam borrow site). In addition to alluvial excavation, an estimated amount of 850 cubic yards of riprap
would be removed and hauled to appropriate disposal sites. The following paragraphs provide details
for various features and tasks associated with Alternative 2. Figures 4.1-1 and 4.1-2, which depict the
footprint of the Preferred Alternative, are also representative of the footprint of Alternative 2 features
(TCE, permanent footprint, staging areas, etc.).

Interior Drainage

Similar to the Preferred Alternative (Grouted Stone and Sheet Pile Alternative), modification of the six
RCPs in Phase 5A would include demolition of existing outlet structures and flap gates, reconstruction of
the outlet structures and flap gates, and extension of the RCPs.

Water Diversion and Dewatering

Similar to the Preferred Alternative, no diversion or control of water in the active channel of the SAR
would be required to construct a soil cement and sheet pile structure under Alternative 2. Dewatering
would occur for soil cement construction as well, with the means and methods of dewatering to be
determined by the contractor. It is anticipated that dewatering wells would be constructed near the
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excavation daylight and sump pumps would be used to lower groundwater levels until levels are below
the bottom of the excavation.

Staging Areas

The same staging areas utilized under the Preferred Alternative would be used to construct soil cement
and sheet pile structures under Alternative 2. Staging areas would be used for storage of construction
equipment and materials and as turnaround areas. Under this alternative, a batch plant would also be
sited in a staging area.

Access

Access to the Phase 5A area under Alternative 2 would also occur via East La Palma Avenue, the SAR
Trail along the top of the LDY-S Levee, and an existing dirt access road at the base of the levee. Like the
Grouted Stone and Sheet Pile Alternative, no new access roads would be required.

Roads

Similar to the Preferred Alternative, the existing SAR Trail at the top of the north bank would be used for
routine inspection and O&M work. A temporary trail detour would be provided by placing k-rails within
a portion of the eastbound (south) driving lane on East La Palma Avenue. The existing dirt access road
along the base of the levee would remain upon construction completion and would also be used for
OMRR&R activities on the new soil cement and sheet pile structures. This road will also be extended
from its terminus at the downstream (west) end of the project, for approximately 300 feet to the west
(see Figure 4.1.1). The road extension would be installed on top of the buried toe of the soil cement
structure.

Construction Equipment

Equipment to be used for construction of a soil cement structure under Alternative 2 would include, but
is not limited to, excavators, front-end loaders, bulldozers, dump trucks, soil cement compactors (i.e.,
sheep-foot and smooth-wheel rollers), a grader, concrete pump trucks, water trucks, and a soil cement
batch plant. Similar to the Preferred Alternative, equipment anticipated to be used for construction of
the sheet pile structure would include heavy-duty cranes and hydraulic hammers.

Construction Schedule

Construction of Alternative 2 would require at least an additional 2 months over the Preferred
Alternative, and would be expected to take 20 to 26 months to complete. Clearing and grubbing would
commence in August 2015 and would be initiated and completed outside of the bird breeding season
(which in this area is February 15 through August 15) to avoid impacts to nesting birds. Sound walls, if
needed, would also be constructed prior to March 1 of each year. Construction is expected to continue
to approximately October 2017. Funding constraints, weather delays, and other issues could potentially
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move the construction timeline into 2018. Daily construction would occur between 7:00 a.m. and 4:00
p.m., Monday through Friday.

Site Preparation

As stated under the Preferred Alternative, site preparation activities would be completed outside of the
bird breeding season to minimize impacts to nesting birds. Areas to be cleared and grubbed include the
construction footprint and staging areas; no new haul roads are anticipated.

Temporary closure of the SAR Trail would also be required during construction of Alternative 2, with a
temporary detour/bike path provided along the eastbound (south) lane of East La Palma Avenue.

4.1.3 No Federal Action Alternative (Alternative 3)

Under the No Federal Action Alternative, no improvements of the existing bank would occur, including
associated features such as interior drainage. Without adequate bank protection, the lower Santa Ana
River may not be able to safely convey large controlled releases. The No Federal Action Alternative
would leave the existing bank at high risk of erosion since the lower half of the slope of the existing bank
uses ungrouted riprap and the upper half utilizes compacted earth fill. In addition to erosion, the most
important aspect contributing to slope/bank failure is the inadequate toe-down depth to prevent scour
associated with high flow events. High flow conditions through the project reach could undermine the
structure and threaten portions of East La Palma Avenue; the SAR Trail; and industrial facilities,
commercial buildings, and newly developed residential housing along the north bank of the Santa Ana
River. Periodic emergency repairs of the existing bank protection could be required. It is likely that any
emergency repair would be limited in scope and duration and would likely entail the discharge of rocks
to stabilize the embankment, and would not prevent against eminent bank failure.

Short Comparison of Alternatives 1, 2, and 3

The estimation of construction costs was calculated for the Preferred Alternative (Grouted Stone and
Sheet Pile) and Alternative 2 (Soil Cement and Sheet Pile) to determine which alternative would yield
the most feasible and economic benefit. Results indicate that implementation of the Preferred
Alternative would save about $1.8 million. In addition to cost saving, the Preferred Alternative would
require an approximately 2-month shorter construction duration compared to Alternative 2.

Both the Preferred Alternative and Alternative 2 would provide the same level of protection with
respect to hydraulic aspects of the project, while having similar environmental impacts. Under both
alternatives, the grouted stone and soil cement bank protection structures would be constructed at a
2H:1V slope, resulting in similar permanent and temporary impacts. Implementation of either
alternative would result in a minor increase in the permanent footprint of the structure along the
deepest portion of the buried toe; however, it is likely that most or all of this structure would remain
buried and therefore have little or no impact on the amount or function of floodplain habitat in which
the alternatives would be constructed. As a result, the Grouted Stone and Sheet Pile Alternative
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(Preferred Alternative) and the Soil Cement and Sheet Pile Alternative (Alternative 2) are both equally
the Least Environmentally Damaging Practicable Alternative (LEDPA). Under the No Federal Action
Alternative, there would be no cost to construct new bank protection and permanent and temporary
impacts resulting from implementation of either the Grouted Stone and Sheet Pile Alternative or the Soil
Cement and Sheet Pile Alternative would not occur. As a result, protection from future scour associated
with 30,000 cfs releases from Prado Dam would not be constructed, leading to the potential for high
flow conditions through the project reach to undermine existing bank protection and threaten
infrastructure along the north bank of the SAR.

Differences in O&M

No differences would occur in OMRR&R activities required for the Grouted Stone and Sheet Pile
Alternative and the Soil Cement and Sheet Pile Alternative. Both alternatives utilize hard material (i.e.,
grouted stone and soil cement) and their protection level against erosion and scouring would be the
same; therefore, O&M would be similar.

4.1.4 Alternatives Eliminated from Further Consideration
Complete Grouted Stone and/or Soil Cement Alternative

This alternative would entail construction of a grouted stone or a soil cement structure along the entire
reach, with no sheet pile. Since the active river channel is located close to the bank in the upstream
reach of Phase 5A, soil cement would likely be considered for implementation in the upstream portion
rather than grouted stone, which requires a wider footprint. As with the Preferred Alternative, grouted
stone would still be more appropriate for the downstream portion because the active river channel is
located away from the bank. Regardless of location of the grouted stone and soil cement, this
alternative would potentially require mitigation for impacts to at least 12 additional acres of riparian
vegetation and diversion of the active river channel during construction in the upstream reach. This
alternative would result in more substantial environmental impacts and is not as cost effective;
therefore, it is not recommended for implementation and will not be analyzed further.

Complete Sheet Pile Alternative

Under this alternative, existing revetted embankment within the Phase 5A work area would be left
intact and sheet pile walls would be constructed in uplands immediately behind the existing
embankments throughout the entire Phase 5A project reach, rather than just the 3,040-foot stretch
proposed under the Preferred Alternative. Individual panels, approximately 2 feet wide, would be driven
from the top of the embankment approximately 10 to 15 feet past the projected scour depth
(approximately 10 feet below the invert). The panels would be held in place by horizontal rods (tiebacks)
that would be driven into the soil.

Installation of a sheet pile wall at the top of the existing bank would not require clearing and grubbing of
riparian vegetation, and mitigation associated with such activities, and would not require work in the
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Santa Ana River. Noise control during sheet pile construction would be required to minimize impacts to
adjacent habitat where special-status species have been documented. While this alternative offers less
environmental impact, the construction cost estimate for installation of a sheet pile wall would be 2.5
times more than that of the grouted stone structure proposed for a 1,100-foot reach under the project
alternatives, while mitigation savings would be minimal (3.8 acres of temporary and 4.4 acres of
permanent impact [consisting of buried toe extension] would be avoided). As a result, this alternative is
not considered practicable, is not recommended for implementation, and will not be analyzed further in
this document.

4.2 Description of Phase 5B Alternatives

Phase 5B is located along the north (right) bank of the SAR, parallel to East La Palma Avenue in the City
of Yorba Linda. It extends from the upstream terminus of Phase 5A, in the vicinity of Via Lomas De
Yorba-West Road, upstream for approximately 19,700 feet (3.73 miles) to existing sheet pile protection
along the BNSF rail line. It would provide erosion protection for the north bank of the SAR and flood
damage protection to portions of East La Palma Avenue, the SAR Trail, the BNSF rail line, industrial
facilities, commercial development, and residential housing.

4.2.1 Grouted Stone Alternative (Preferred Alternative, Alternative 1)

Under this alternative, grouted stone would replace existing riprap of the LDY-S Levee and be installed
on the river bank upstream of the levee where the river bank is currently unprotected. New bank
protection would have an adequate foundation depth to minimize scour and provide erosion control
and subsequent flood protection. The grouted stone structure would be 24 inches thick and have a
2H:1V slope, which is required to provide slope stability. The grouted stone structure would range in
height from 30 to 45 feet, with the buried portion of the grouted stone slope approximately 25 feet
deep. Construction of grouted stone revetment would require excavation of a trapezoidal trench
approximately 80 feet wide by the length of the proposed protection (approximately 19,700 feet long).
A total of approximately 1,116,000 cubic yards of alluvial substrate would be excavated. The estimated
amounts of grouted stone and compacted backfill to be used during construction are 80,000 cubic yards
and 1,116,000 cubic yards, respectively. In addition to alluvial excavation, an estimated amount of
65,000 cubic yards of existing stone would be removed and salvaged for reuse to the greatest extent
possible. Excess excavated material and unsuitable stone would be hauled to appropriate disposal sites.

The following paragraphs provide details for various features and tasks associated with the Grouted
Stone Alternative and Figures 4.2-1 through 4.2-3 show the location of SARMP features. The TCE on the
north (land) side of the SAR coincides with the existing R/W and the TCE on the south (river) side is
offset 30 feet from the river side of the trapezoidal trench. Figure 4.2-4 depicts a typical grouted stone
section proposed under this alternative.
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Construction Phasing

Construction would be initiated with the removal of existing ungrouted riprap and vegetation within the
TCE of the proposed Phase 5B limits, followed by installation of the dewatering system and excavation
of the trench for construction of the grouted stone structure. It is then anticipated that construction of
the grouted stone structure would take place in incremental phases in which the contractor would
excavate and place grouted stone and backfill for a few hundred feet for each increment due to limited
stockpile areas and to minimize environmental impacts. Then, the contractor would repeat the process
on the next increment. This way excavation and backfill hauling distances are shortened. Finally, the side
drains would be extended, dewatering system removed, SAR Trail restored, and hydroseeding and
replanting done.

Water Diversion and Dewatering

No diversion or control of water in the active channel of the SAR would be required during construction.
Dewatering would occur for grouted stone construction. The dewatering means and methods would be
determined by the contractor; however, a common method is to construct dewatering wells near the
excavation daylight and use sump pumps to lower groundwater levels until levels are below the bottom
of the excavation. Discharge at RCP outflows would occur via existing flow paths during construction.

Staging Areas

Three staging areas are required; two along the main Phase 5B construction area (as shown in Figures
4.2-1 and 4.2-2), and a third in a location to be determined for the extension area near the BNSF rail
line. Precise locations of the staging areas have not yet been determined, although each would be
approximately 1 acre in size. Staging areas would be placed out of the way of higher flows, and
disturbance to habitats would primarily be limited to communities composed of non-native plant
species.

Access

Access to the Phase 5B construction area would occur via East La Palma Avenue and the SAR Trail along
the top of the LDY-S Levee. Existing ramps off East La Palma would provide access to an existing dirt
access road at the base of the levee. No new access roads would be required.

Existing Levee Maintenance Road

The existing 15-foot-wide dirt access road along the base of the levee would be restored upon
completion of construction and used for subsequent OMRR&R activities.
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Storm Drain Outlets

Modification to existing drains would be required but would not result in permanent impacts.
Modification includes demolition of the existing outlet structures and flap gates, and reconstruction of
the outlet structures and flap gates as well as extension of the RCPs.

Construction Equipment

Equipment to be used for construction of the grouted stone structure would include, but is not limited
to, excavators, front-end loaders, bulldozers, dump trucks, a grader, concrete pump trucks, and water
trucks. Additionally, delivery trucks would be associated with imported stone; 20 daily truck trips are
anticipated.

Construction Schedule

Construction is expected to take approximately 24 months to complete. Clearing and grubbing is
proposed to begin in August 2016 and would be completed outside of the bird breeding season (which
in this area is February 15 through August 15) to avoid impacts to nesting birds. Sound walls, if needed,
would be constructed prior to March 1 of each year. Construction is expected to continue to
approximately August 2018. Funding constraints, weather delays, and other issues could potentially
delay the construction completion. Daily construction would occur between 7:00 a.m. and 4:00 p.m.,
Monday through Friday.

Site Preparation

As stated above, site preparation activities would be completed outside of the bird breeding season
(August 15 through February 15) to minimize impacts to nesting birds. Areas to be cleared and grubbed
under this project include the construction footprint and staging areas; new haul roads would be located
with the TCE. Complete clearing of vegetation would be avoided where possible, or vegetation would be
trimmed to within less than 2 feet of the ground to minimize direct and indirect effects of construction
to birds that may attempt to nest in riparian vegetation adjacent to the project. Roots and stumps would
be left in place where possible to maintain the integrity of the north bank of the river and to facilitate
faster restoration of the site upon completion of construction.

Temporary closure of the SAR Trail would be required during construction. It is anticipated that a
temporary detour/bike path would be provided along the eastbound lane of East La Palma Avenue.

Future Operations and Maintenance

Future O&M activities would entail structural and non-structural repairs, and inspections. Maintenance
of the structures would be required per the SARMP OMRR&R manual and as determined by the field
superintendent. It is anticipated that major structural repairs would be needed infrequently, if at all,
during the life of the project. Minor repairs of discreet areas, most likely on the exposed embankment,
may be required following larger flow events.
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e Structural Repairs: If repairs require excavation to the toe-down and also work within the
watercourse, the minimum amount of vegetation would be removed that is required to
undertake the repair. If necessary, the work area would be dewatered with portable dewatering
structures such as k-rails or coffer dams. Upon completion of work, the dewatering structures
would be removed, and the area would be allowed to revegetate via natural recruitment or
would be replanted. The non-federal sponsor would be required to obtain necessary permits for
any work that requires river diversion, major excavation, and vegetation removal outside of
routine maintenance areas.

O&M activities associated with the SAR Trail and interior side drains may also occur.

e Non-Structural Repairs: Non-structural repairs would entail removal of vegetation and debris
that may accumulate on and around the grouted stone and sheet piling structures, or the
removal of small mammal burrows from the earthen embankment that supports the grouted
stone structure. Use of herbicides or rodenticides, if needed, would be applied in a manner to
avoid impacts to non-target species.

e Equipment: Equipment utilized during OMRR&R activities would include pickup trucks, %- and
%-ton trucks, spray rigs, fence trucks, bobcats, bulldozers, loaders, backhoes, tractors,
transports, motor graders, cranes, water trucks, 5- and 10-yard dump trucks, and excavators.

e Inspections: Inspections of all project features after each major storm event would be
required.

4.2.2 Soil Cement Alternative (Alternative 2)

Under this alternative, a 10-foot-thick soil cement structure would be installed instead of grouted stone.
The soil cement structure would resemble a vertical parallelogram with a 2H:1V slope and would be
placed against the existing bank. Soil cement would range from 30 to 45 feet in height and be buried
approximately 25 feet deep, to minimize scour and provide erosion control and subsequence flood
protection. Due to slope stability concerns, construction of soil cement would require a trapezoidal-
shaped trench excavated at a2H:1V slope, with a footprint approximately 80 feet wide. Additional
geotechnical investigations are being conducted to determine if a 1.5H:1V or 1H:1V slope for the soil
cement structure may be acceptable. If it is determined that a steeper slope is practicable, and that
associated environmental impacts would be reduced, the Corps may opt to pursue soil cement rather
than grouted stone as the Preferred Alternative.

Approximately 959,000 cubic yards of alluvial substrate would be excavated for soil cement placement.
Suitable excavated material would be used for soil cement construction and to backfill the trench.
Unsuitable and excessive material would be hauled to appropriate disposal sites. If additional material is
needed for backfill or soil cement creation, it would be imported from an outside source (e.g., Prado
Dam borrow site). In addition to alluvial excavation, an estimated 65,000 cubic yards of riprap would be
removed and hauled to appropriate disposal sites or blended in with backfill.
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The following paragraphs provide details for various features and tasks associated with the Soil Cement
Alternative. Figures 4.2-1 through 4.2-3, which depict the footprint of the Preferred Alternative, are also
representative of the footprint of Alternative 2 features (TCE, permanent footprint, staging areas, etc.).

Construction Phasing

Similar to the Preferred Alternative (Grouted Stone and Sheet Pile Alternative), construction would be
initiated with the removal of existing ungrouted riprap and vegetation within the TCE, followed by
installation of the dewatering system and excavation of the trench for construction of the soil cement
structure. It is then anticipated that construction of the soil cement structure would take place in
incremental phases in which the contractor would excavate and place soil cement and backfill for a few
hundred feet. Then, the contractor would repeat the process on the next increment. This way
excavation and backfill hauling distances are shortened. Finally, the side drains would be extended,
dewatering system removed, SAR Trail restored, and temporarily impacted areas hydroseeding and
replanted.

Water Diversion and Dewatering

Similar to the Preferred Alternative, no diversion or control of water in the active channel of the SAR
would be required during construction. Dewatering would occur for soil cement construction, with the
means and methods determined by the contractor. A common method is to construct dewatering wells
near the excavation daylight and use sump pumps to lower groundwater levels until levels are below the
bottom of the excavation.

Staging Areas

The same staging areas utilized under the Preferred Alternative would be used to construct the soil
cement structure under Alternative 2. Two staging areas would be required along the main portion of
the soil cement structure (Figures 4.1-1 and 4.1-2), with a third at a location to be determined, in the
extension area near the BNSF rail line. Staging areas would be used for storage of construction
equipment and materials and as turnaround areas. Under this alternative, a batch plant would also be
sited in a staging area.

Access

Access to the Phase 5B area under Alternative 2 would also occur via East La Palma Avenue, the SAR
Trail along the top of the LDY-S Levee, and the existing ramps off East La Palma to access an existing dirt
access road at the base of the levee. Like the Preferred Alternative, no new access roads would be
required.

Existing Levee Maintenance Road

Similar to the Preferred Alternative, the existing dirt access road along the base of the levee would be
restored upon completion of construction, and would be used for subsequent O&M work.
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Storm Drain Outlets

Modification to existing drains would also be required under the soil cement alternative. Similar to the
Preferred Alternative, modification includes demolition of the existing outlet structures and flap gates,
and reconstruction of the outlet structures and flap gates as well as extension of the RCPs.

Construction Equipment

Equipment to be used for construction of a soil cement structure under Alternative 2 would include, but
is not limited to, excavators, front-end loaders, bulldozers, dump trucks, soil cement compactors (i.e.,
sheep-foot and smooth-wheel rollers), a grader, concrete pump trucks, water trucks, and a soil cement
batch plant.

Construction Schedule

Construction of Alternative 2 would require at least an additional 2 months over the Preferred
Alternative, and would be expected to take 26 to 28 months to complete. Clearing and grubbing would
commence in August 2016 and would be initiated and completed outside of the bird breeding season
(which in this area is February 15 through August 15) to avoid impacts to nesting birds. Sound walls, if
needed, would also be constructed prior to March 1 of each year. Construction is expected to continue
to approximately October 2018. Funding constraints, weather delays, and other issues could potentially
move the construction timeline into 2019. Daily construction would occur between 7:00 a.m. and 4:00
p.m., Monday through Friday.

Site Preparation

As stated under the Preferred Alternative, site preparation activities would be completed outside of the
bird breeding season to minimize impacts to nesting birds. Areas to be cleared and grubbed include the
construction footprint and staging areas; no new haul roads are anticipated.

Temporary closure of the SAR Trail would also be required during construction of Alternative 2, with a
temporary detour/bike path provided along the eastbound (south) lane of East La Palma Avenue.

4.2.3 No Federal Action Alternative (Alternative 3)

Under the No Federal Action Alternative, reconstruction of the existing bank protection structure to
provide additional protection against bank failure from scour would not occur. Without adequate bank
protection, the lower Santa Ana River may not be able to safely convey large controlled releases. Since
the toe of the existing bank protection structure is not deep enough to protect against scour,
embankment failure would be eminent and damage costs would far exceed the project costs. High flow
conditions through the project reach could undermine the structure and threaten portions of East La
Palma Avenue, the Santa Ana River Trail, the BNSF rail line, commercial and industrial buildings and
residential housing along the north bank of the SAR, the bridge abutment along the north bank of
Gypsum Canyon Road, and utilities. Therefore, under the No Federal Action Alternative, East La Palma
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Avenue and infrastructure along it would periodically be threatened during high flow conditions,
requiring emergency repairs of the existing bank protection. It is likely that any emergency repair would
be limited in scope and duration and would likely entail the discharge of rocks to stabilize the
embankment, and would not prevent against eminent bank failure.

Short Comparison of Alternatives 1, 2, and 3

An estimation of construction costs was calculated for the Preferred Alternative (Grouted Stone) and
Alternative 2 (Soil Cement) to determine which alternative would yield the most feasible and economic
benefit. Based on prior bids for grouted stone versus soil cement, the cost differential is approximately
S500 higher per linear foot of construction for soil cement. This indicates that implementation of the
Preferred Alternative would save about $10 million. In addition to cost saving, based on previous
construction along Reach 9, the Preferred Alternative of grouted stone would require an approximate 6-
month shorter construction duration compared to Alternative 2.

Both the Preferred Alternative and Alternative 2 would provide the same level of protection with
respect to hydraulic aspects of the project, while having similar environmental impacts. Under both
alternatives, the grouted stone and soil cement bank protection structures would be constructed at a
2H:1V slope, resulting in similar permanent and temporary impacts. Implementation of either
alternative would result in a minor increase in the permanent footprint of the structure along the
deepest portion of the buried toe; however, it is likely that most or all of this structure would remain
buried and therefore have little or no impact on the amount or function of floodplain habitat in which
the alternatives would be constructed. As a result, the Preferred Alternative and Alternative 2 are both
equally the LEDPA. Under the No Federal Action Alternative, there would be no cost to construct new
bank protection and permanent and temporary impacts resulting from implementation of the Grouted
Stone Alternative or the Soil Cement Alternative would not occur. As a result, protection from future
scour associated with 30,000 cfs releases from Prado Dam would not be constructed, leading to the
potential for high flow conditions through the project reach to undermine existing bank protection and
threaten infrastructure along the north bank of the SAR.

Differences in O&M

No differences would occur in OMRR&R activities required for the Grouted Stone Alternative and Soil
Cement Alternative. Both utilize hard material (i.e., grouted stone and soil cement) and their protection
level against erosion and scouring would be the same; therefore, OMRR&R would be similar.

4.2.4 Alternative Eliminated from Further Consideration
Sheet Pile

Under this alternative, existing revetted embankment within the Phase 5B work area would be left
intact and sheet pile walls would be constructed in uplands immediately behind the existing
embankments. Individual panels, approximately 2 feet wide, would be driven from the top of the
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embankment approximately 10 to 15 feet past the projected scour depth (approximately 10 feet below
the invert). The panels would be held in place by horizontal rods (tiebacks) that would be driven into the
soil.

Installation of a sheet pile wall at the top of the existing bank would not require clearing and grubbing of
riparian vegetation and mitigation associated with such activities; and would not require work in the
SAR. Noise control during sheet pile construction would be required to minimize impacts to adjacent
habitat where special-status species have been documented. While this alternative offers less
environmental impact (the temporary impact area would be reduced), the construction cost estimate
for installation of a sheet pile wall would be 3.5 and 2.5 times more than that of grouted stone
(Preferred Alternative) and soil cement (Alternative 2), respectively. This is not considered practicable
considering that the “permanent” impact area associated with the extended toe (7.76 acres) is likely to
remain buried far beneath a vegetated backfill along most, if not all, of the project length. As a result,
this alternative is not recommended for implementation and will not be analyzed further in this
document.

4.3 Description of Phase 4 Alternatives

Phase 4 is located along the south (left) bank of the SAR, parallel to SR-91. It extends from
approximately 1,750 feet downstream (west) of the Coal Canyon exit, and continues downstream to tie
directly into the Phase 3 soil cement bank protection structure (Figure 2-3). The existing bank in the
Phase 4 area includes soil cement; however, the soil cement is not strong enough or deep enough to
provide adequate protection to the embankment of heavily transited SR-91 against scour, erosion, and
impingement forces. The proposed project would provide protection to the embankment of SR-91; to
the newly relocated SARI Line; and to the Santa Ana River Trail, which lies between the Santa Ana River
and SR-91.

4.3.1 Soil Cement Alternative (Alternative 1, Preferred Alternative)

Under this alternative, an approximate 3,790-foot-long soil cement structure would be constructed
along an established alignment. If existing soil cement is encountered during excavation it will be
demolished. The new structure would be approximately 30 feet in height and 10 feet in width, and
placed at a 1H:1V slope. Approximately 10 feet would be exposed above-ground, with the remaining
structure buried. Areas of the exposed and buried portions of the soil cement structure are
approximately 1.7 acres and 2.7 acres, respectively.

A trapezoidal cut is required to place the soil cement structure. The excavation footprint would be
approximately 100 feet wide along the 3,790-foot span. Approximately 160,000 cubic yards of alluvial
substrate would be excavated. The volume of the soil cement structure would be approximately 45,000
cubic yards.

Existing soil cement may be encountered during excavation. If encountered, soil cement would be
demolished with the option to dispose off-site or process it for reuse as backfill, if it is deemed suitable
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for construction. Any excavated material not suitable for the soil cement mix or for backfill would be
disposed of off-site. The following paragraphs provide details for various features and tasks associated
with this alternative. Figures 4.3-1 and 4.3-2 show the location of features associated with this
alternative. The TCE is approximately 35 acres and would include the soil cement structure, haul roads,
staging areas, stockpile areas, location of batch plant, the temporary bike path during construction, and
the restored bike path. Width of the TCE varies, with the limit of the TCE on the land side and river side
of the project varying from approximately 35 to 110 feet and 120 to 170 feet, respectively, from the
control line. Figure 4.3-3 depicts a representative section of the soil cement bank protection proposed
under this alternative.

Construction Phasing

The anticipated construction sequence is as follows: clear and grub, placement of sound wall,
installation of dewatering system, excavation of toe, stockpile material, placement of soil cement,
backfill, extension of side drains, removal of dewatering system, construction of permanent bike path,
removal of temporary bike path, and hydroseeding and replanting.

Clearing and grubbing is expected to begin in fall or winter 2016 in order to complete it outside of the
bird breeding season (which in this area is February 15 through August 15). Sound walls, where needed,
would be installed prior to March 1. The installation of the dewatering system and excavation would
begin mid-April 2016, or earlier. Excavation and stockpiling would require approximately 3 months and
the placement of soil cement would require approximately 5 months. Backfilling and compaction of the
toe would require approximately 2 months. Construction of the restored permanent bike path and
demolition of the temporary bike path would have an expected duration of 3 months, followed by
approximately 4 months of hydroseeding and replanting.

Water Diversion and Dewatering

The low flow channel of the SAR meanders adjacent to Phase 4. The distance between the project
alignment and low flow is sufficient that diversion of the low flow is not anticipated as part of the
project. In general, the minimum distance between the project alignment and the low flow is
approximately 200 feet. Drainage from existing outlet structures would occur via existing flow paths
during construction. In addition, the project would require dewatering during excavation, placement of
soil cement, and backfilling. The dewatering means and methods would be determined by the
contractor; however, a common method is to construct dewatering wells near the excavation daylight
and use sump pumps to lower groundwater levels until levels are below the bottom of the excavation.

Staging Areas

Approximately 5.7 acres of land would be used for staging, stockpiling, and the soil cement batch plant.
Available land is located parallel to the proposed soil cement alignment, on the river side of the project,
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as depicted in Figures 4.3-1 and 4.3-2. The specific location of the stockpile area and batch plant within
the staging area would be determined by the contractor during coordination with the Construction
Officer’s Representative.

Access

Access to Phase 4 would occur via Coal Canyon Road off-ramps from SR-91. Once equipment and
workers exit at Coal Canyon, they would be able to immediately access Phase 4 via existing access roads
that run west (downstream) of Coal Canyon, parallel to SR-91. This route is currently used to access the
Phase 3 bank protection project, which lies downstream of Phase 4. Access roads would remain upon
completion of Phase 3 for use during Phase 4 construction. No new haul roads are anticipated for
project construction.

Roads

A 16-foot wide road of decomposed granite would be installed immediately along the north side of the
soil cement structure, as shown on the Phase 4cross section (Figure 4.3-3). The road would serve a dual
purpose—utilized for O&M and as a future pedestrian trail. The road will traverse both Phase 4 and
Phase 3, which is nearing completion just west of Phase 4. Installation of the road through both of these
phases will occur under the Phase 4 construction contract. Additionally, a 12-foot wide paved bike trail
will be installed adjacent and north of the new road (see Figure 4.3-3). This permanent trail will replace
the temporary bike trail that currently passes through Phases 3 and 4. Installation of the new road and
trail will occur within the TCE of Phase 4.

Storm Drain Outlets

There are four existing interior side drains within the limits of the project. The drains include one 24-inch
RCP, two 5-foot by 5-foot reinforced concrete boxes (RCBs), and one 3-foot by 3-foot RCB. The four side
drains would be extended through the soil cement structure. The modification includes demolition of
the existing outlet structures, extension of the RCP and the RCBs, then reconstruction of the outlet
structures.

Construction Equipment

Equipment anticipated to be used for construction of the soil cement structure under this alternative
would include, but is not limited to, excavators, front-end loaders, bulldozers, dump trucks, soil cement
compactors (i.e., sheep-foot and smooth-wheel rollers), a grader, concrete pump trucks, water trucks,
and a soil cement batch plant. Additionally, delivery trucks would be associated with imported materials.

Construction Schedule

It is expected that Phase 4 would be awarded in September 2015 with a Notice to Proceed issued shortly
thereafter. Construction is expected to take approximately 12 months to complete. Clearing and
grubbing would need to be completed outside of the bird breeding season (which in this area is
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February 15 through August 15). Sound walls, if needed, would be constructed prior to March 1 of each
year. Construction is expected to continue to approximately December 2016. Funding constraints,
weather delays, and other issues could potentially move the construction timeline into 2017. Daily
construction would occur between 7:00 a.m. and 4:00 p.m., Monday through Friday.

Site Preparation

Site preparation activities would be completed outside of the bird breeding season to minimize impacts
to nesting birds. Areas to be cleared and grubbed under this project include the staging area, the
construction footprint, and the location for the soil cement batch plant; no new haul roads are
anticipated. A temporary detour of the SAR Trail around the construction site would also be established
within the TCE.

Future Operations and Maintenance

Future O&M activities would entail structural and non-structural repairs, and inspections. Maintenance
of the structures would be required per the SARMP OMRR&R manual and as determined by the field
superintendent. It is anticipated that major structural repairs would be needed infrequently, if at all,
during the life of the project. Minor repairs of discreet areas, most likely on the exposed embankment,
may be required following larger flow events.

e Structural Repairs: Damaged sections would be removed by a hoe ram or by cutting with a
concrete saw. The exposed cut surface would be power-washed using clean (potable) water and
broom cleaned to remove all loose or friable pieces or fragments of the soil cement. The
exposed cut surface would then be pre-moistened before placing new soil cement or other
acceptable repair material.

Repair work in small or confined areas may utilize concrete mix instead of soil cement since it is
typically difficult to place and properly compact soil cement in a confined space. The concrete
mix would be poured in place, vibrated to remove voids, and allowed to cure without
compacting.

The repaired sections would be anchored to the soil cement embankment with reinforcing bar
dowels. These dowels would be approximately 3 feet in length and would typically be installed
on 18-inch centers in a grid pattern over the cut face of the soil cement. Dowels would extend
approximately 18 inches into the existing soil cement embankment, using a 1.25-inch-diameter
drilled hole, and would be secured using a two-part epoxy specifically designed for rebar
embedment.

Repair of large sections would utilize soil cement, which would be compacted into place. Large
sections would not typically require anchors.

If repairs require excavation to the toe-down and work within the watercourse, the minimum
amount of vegetation required to undertake the repair would be removed. The work area would
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be dewatered with portable dewatering structures such as k-rails or coffer dams. Upon
completion of work, the dewatering structures would be removed, and the area would be
allowed to revegetate via natural recruitment or replanted. The non-federal sponsor would be
required to obtain necessary permits for any work that requires river diversion, major
excavation and vegetation removal outside of routine maintenance areas.

O&M activities associated with the SAR Trail and interior side drains may also occur.

e Non-Structural Repairs: Non-structural repairs would entail removal of vegetation that may
grow on the soil cement structure, debris, and small mammal burrows from the earthen
embankment that supports the soil cement structure. Use of herbicides or rodenticides, if
needed, would be applied in a manner to avoid impacts to non-target species.

e Equipment: Equipment utilized during routine O&M activities would include pickup trucks, %-
and %-ton trucks, spray rigs, fence trucks, bobcats, bulldozers, loaders, backhoes, tractors,
transports, motor graders, cranes, water trucks, 5- and 10-yard dump trucks, and excavators.

e Inspections: Inspections of all project features after each major storm event would be required.
Additional Work to Be Conducted under Phase 4: State Parks, Phase 2B Gully Erosion Repair

During Reach 9, Phase 2B construction, the construction contractor encroached upon State Parks
property on or around January 2011 in the vicinity of Coal Canyon. As reparation for the encroachment,
OCFCD, State Parks, and the Corps agreed that the Corps will repair two off-site gully erosion areas just
east of Phase 4, as shown in Figure 4.3-2. This repair will take place as part of the Phase 4 construction
contract.

Repair of the two gully erosion areas will cover a total of approximately 0.35 acre and will include
stabilizing; grading areas to 2H:1V slopes or flatter; revegetating; establishing vegetation; monitoring;
and removing non-natives for a total of Syears.

4.3.2 Grouted Stone Alternative (Alternative 2)

Under this alternative, the existing soil cement embankment would be removed, and an 80-foot-wide,
trapezoidal-shaped trench would be excavated along the 3,970-foot-long embankment. A compacted
earthen embankment would be constructed at a 2H:1V slope. The slope would be protected by a 2-foot-
thick concrete layer embedded with stones. Launchable derrick stone would be placed at the toe of the
structure to provide further protection. The structure would be approximately 28 feet high.
Approximately 18 feet of the structure would be buried beneath the channel invert in a typical cross
section, while the upper 10 feet would remain exposed above the channel invert. A combined total of
approximately 100 cubic yards of alluvial substrate would be excavated. The excavated material would
be used to backfill the trench. The following paragraphs provide details for various features and tasks
associated with Alternative 2. Figures 4.3-4 through 4.3-5 depict the footprint of Alternative 2.
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Construction Phasing

Similar to the Preferred Alternative (Soil Cement Alternative), the anticipated construction sequence
would be as follows: clear and grub, placement of sound wall, installation of dewatering system,
excavation of toe, stockpile material, placement of grouted stone, backfill, extension of side drains,
removal of dewatering system, construction of permanent bike path, removal of temporary bike path,
and hydroseeding and replanting.

Clearing and grubbing would begin in fall or winter 2016 in order to complete it outside of the bird
breeding season (which in this area is February 15 through August 15). Sound walls, where needed,
would be installed prior to March 1. The installation of the dewatering system and excavation would
begin mid-April 2016, or earlier. Excavation and stockpiling would require approximately 3 months and
the placement of grouted stone would require approximately 3 to 4 months. Backfilling and compaction
of the toe would require approximately 2 months. Construction of the restored permanent bike path
and demolition of the temporary bike path would have an expected duration of 3 months, followed by
approximately 4 months of hydroseeding and replanting.

Water Diversion and Dewatering

The low flow channel of the SAR meanders adjacent to Phase 4; however, the distance between the
alignment of Alternative 2 would be sufficient so that diversion of the low flow under Alternative 2
would also not be anticipated as part of the project. Similar to the Preferred Alternative, the project
would require dewatering during excavation, placement of grouted stone, and backfilling. The
dewatering means and methods would be determined by the contractor; however, a common method is
to construct dewatering wells near the excavation daylight and use sump pumps to lower groundwater
levels until levels are below the bottom of the excavation.

Staging Areas

The same approximately 5.7-acre area of land would be used for staging and stockpiling under
Alternative 2. This land is located parallel to the proposed grouted stone alignment, on the river side of
the project, as depicted in Figures 4.3-1 and 4.3-2. The specific location of the stockpile area within the
staging area would be determined by the contractor during coordination with the Construction Officer’s
Representative.

Access

Access under Alternative 2 to the Phase 4 project would also occur via Coal Canyon Road off-ramps from
SR-91 and existing access roads that run west (downstream) of Coal Canyon, parallel to SR-91. New haul
roads are also not anticipated for project construction under Alternative 2.
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Roads

Similar to the Preferred Alternative, a road of decomposed granite would be installed along the north
(SR-91) side of the grouted stone structure, which would serve a dual purpose—utilized for O&M and as
a future pedestrian trail.

Storm Drain Outlets

Similar to the Preferred Alternative, four side drains would be extended through the grouted stone
structure. Modification would include demolition of the existing outlet structures, extension of the RCP
and the RCBs, and reconstruction of the outlet structures.

Construction Equipment

Equipment anticipated to be used for construction of Alternative 2 would include, but is not limited to,
excavators, front-end loaders, bulldozers, dump trucks, a grader, concrete pump trucks, and water
trucks.

Construction Schedule

It is expected that Phase 4 would be awarded in September 2015 with a Notice to Proceed issued shortly
thereafter. Construction of Alternative 2 would be expected to take approximately 12 months to
complete. Clearing and grubbing would need to be completed outside of the bird breeding season
(which in this area is February 15 through August 15). Sound walls, if needed, would be constructed
prior to March 1 of each year. Construction is expected to continue to approximately December 2016.
Funding constraints, weather delays, and other issues could potentially move the construction timeline
into 2017. Daily construction would occur between 7:00 a.m. and 4:00 p.m., Monday through Friday.

Site Preparation

Similar to the Preferred Alternative, site preparation activities would be completed outside of the bird
breeding season to minimize impacts to nesting birds. Areas to be cleared and grubbed under this
project include the staging area and construction footprint. A temporary detour of the SAR Trail around
the construction site would also be established within the TCE.

4.3.3 No Federal Action Alternative (Alternative 3)

Under the No Federal Action Alternative, reconstruction of the existing bank protection structure to
provide additional protection against bank failure from high flows and scour would not occur. Without
adequate bank protection, the lower Santa Ana River may not be able to safely convey large controlled
releases. Since the toe of the existing bank protection structure is not deep enough to protect against
scour associated with high flow events, future high flow conditions through the project reach could
undermine the structure and threaten portions of SR-91 along the south bank of the Santa Ana River.
Periodic emergency repairs of the existing bank protection could be required. It is likely that any
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emergency repair would be limited in scope and duration and would likely entail the discharge of rocks
to stabilize the embankment, and would not prevent against eminent bank failure.

Short Comparison of Alternatives 1, 2, and 3

An estimation of construction costs was calculated for the Preferred Alternative (Soil Cement) and
Alternative 2 (Grouted Stone) to determine which alternative would yield the most feasible and
economic benefit. Based on prior bids for grouted stone versus soil cement, the cost differential is
approximately $500 higher per linear foot of construction for the preferred soil cement alternative. This
indicates that implementation Alternative 2 would save about $1,985,000. In addition to cost saving,
based on previous construction along Reach 9, the grouted stone alternative would require an
approximately 2-month shorter construction duration compared to the Preferred Alternative.

Both the Preferred Alternative and Alternative 2 would provide the same level of protection with
respect to hydraulic aspects of the project. The Preferred Alternative, however, would result in less
permanent and temporary impacts during construction. Construction of the Preferred Alternative (Soil
Cement) would result in 3.38 and 25.22 acres of permanent and temporary impacts, respectively.
Alternative 2 (Grouted Stone) would result in 4.35 and 24.22 acres of permanent and temporary
impacts, respectively. Although the TCE of both alternatives is similar, permanent impacts under the
Preferred Alternative would be less than half of Alternative 2. Either alternative’s permanent footprint
would occur along the deepest portion of the buried toe, where it is likely that most or all of this
structure would remain buried and therefore have little or no impact on the amount or function of
floodplain habitat in which the alternatives would be constructed. However, since impacts would be less
under the Preferred Alternative, it would be carried forward as the LEDPA. Under the No Federal Action
Alternative, there would be no cost to construct new bank protection, and permanent and temporary
impacts resulting from implementation of either the Preferred Alternative or Alternative 2 would not
occur. As a result, protection from future scour associated with 30,000 cfs releases from Prado Dam
would not be constructed, leading to the potential for high flow conditions through the project reach to
undermine existing bank protection and threaten infrastructure along the south bank of the SAR.

Differences in O&M

There would be no differences in OMRR&R activities between the Preferred Alternative and Alternative
2, because both alternatives implement hard material (i.e., soil cement and grouted stone), which, when
finished, provide the same level of protection against erosion and scouring. Therefore O&M would
generally be the same.

Other aspects of the alternative, such as dewatering structures, staging areas, storm drains, construction
equipment, and construction window, would in general be similar to the Soil Cement Alternative.
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4.3.4 Alternative Eliminated from Further Consideration
Sheet Pile

Under this alternative, existing revetted embankment within the Phase 4 work area would be left intact
and sheet pile walls would be constructed in uplands immediately behind the existing embankments.
Individual panels, approximately 2 feet wide, would be driven from the top of the embankment
approximately 10 to 15 feet past the projected scour depth (approximately 10 feet below the invert).
The panels would be held in place by horizontal rods (tiebacks) that would be driven into the soil.

Installation of a sheet pile wall at the top of the existing bank would not require clearing and grubbing of
riparian vegetation, and mitigation associated with such activities; and would not require work in the
SAR. However, due to the presence of the SARI Line behind the existing soil cement structure, only a
narrow area is available to install sheet pile behind existing protection. Additionally, noise control during
sheet pile construction would be required to minimize impacts to adjacent habitat where special-status
species have been documented. While this alternative offers better control of environmental aspects,
the construction cost estimate for installation of a sheet pile wall would be 3.5 and 2.5 times more than
that of grouted stone (Preferred Alternative) and soil cement (Alternative 2), respectively. As a result,
this alternative is not recommended for implementation and will not be analyzed further in this
document.

4.4 Description of BNSF Railroad Bridge Alternatives

The BNSF railroad bridge is located at the transition between Reach 9, Phases 2A and 2B channel
improvements. There are three separate bridges, each with one track. The upstream (north) track bridge
was constructed in 1938. Bridge piers are constructed of reinforced concrete and are supported on steel
H-piles, and the bridge superstructure consists of steel plate girders and truss. In 1995, Atchison Topeka
& Santa Fe Railway (AT&SF), owners of the railroad, designed and constructed two parallel track bridges
downstream of the 1938 bridge. The 1995 bridge piers and superstructures are constructed of
reinforced concrete and also supported on steel H-piles. The abutments of the 1938 and 1995 bridges
are protected with a sheet pile and tieback wall. The east abutment sheet pile wall also protects Pier No.
1 of the 1938 bridge, and the west abutment sheet pile wall also protects Pier No. 6 of both the 1938
and 1995 bridges. Under the BNSF project, additional scour protection for the piers and abutments of
the existing bridges would be constructed to protect from scour caused by a controlled flood event from
Prado Dam (up to 30,000 cfs), including long-term scour of the riverbed and local scour of the piers. It is
anticipated that BNSF Bridge work would be awarded in fiscal year (FY) 2015 and that construction
would begin in FY 2016 and require approximately 18 months.

4.4.1 Pier and Abutment Protection Alternative (Alternative 1, Preferred Alternative)

Under this alternative, reinforced concrete walls, sheet pile and reinforced concrete diaphragm walls,
and grouted stone protection would be constructed to provide additional scour protection to bridge
piers and abutments, and tie previously constructed bank protection along the east bank of the channel
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into the existing eastern bridge abutment. Reinforced concrete enclosure walls would be installed
around Pier Nos. 2 through 5 and reinforced concrete pier nose extension walls would be constructed
immediately upstream of these piers. This alternative provides for construction of the sheet pile and
reinforced concrete diaphragm walls with tieback anchors parallel to existing Pier Nos. 1 and 6 to guide
the design flow safely under the bridge. Additionally, 24-inch grouted stone bank protection would be
installed to tie the existing bridge abutment along the east bank of the river channel (Pier No. 1) into
bank protection installed upstream (Phase 2A) and downstream (Phase 2B) of the BNSF bridge. Figure
4.4-1 depicts the locations of permanent bridge and bank protection features and the temporary
construction easement associated with this alternative.

Construction Phasing

Construction of BNSF Bridge and river bank protection features would be initiated with clearing and
grubbing of vegetation inside the project’s permanent footprint and other areas required for
construction outside of the nesting season (which in this area is February 15 through August 15). If
necessary, sound barriers would be installed prior to March 1 of each year. The installation of
dewatering wells, pumps, discharges, and collection systems needed to provide dry excavations for
construction of project features would occur simultaneously, and/or follow clearing and grubbing. Sheet
piles may also be installed to help slow down water percolation into the work sites. A diversion of the
active river channel would also be necessary during structural excavation. The timing and methods of
this diversion will be coordinated with USFWS to minimize impacts to native fish.

The construction of in-river bridge protection features would occur first. Activities would begin with the
construction of below-grade diaphragm walls to protect the bridge abutments. These walls would
require tieback tendons. Pier wall extensions would then be constructed on H-piles, and excavation and
installation of four flat web sheet pile walls to protect the existing bridge piers would follow.

Following the completion of in-stream features, a 24-inch layer of grouted stone would be placed on 6-
inch bedding material along the slope on the east side of the river. Derrick stone would be placed at the
toe of the grouted stone protection.

Project activities would be completed by extending side drain through the grouted stone, installing 3.5-
foot-high concrete masonry unit wall, replacing a portion of the concrete golf cart path along the west
bank, grading and paving of ramps on the east side of the SAR to tie into existing roads and trails, and
incidental work.

Water Diversion and Dewatering

An active river channel and high groundwater table occur in the BNSF Bridge measure, which would
require dewatering to install bridge protection features. The active channel of the SAR currently flows
between Pier Nos. 4 and 5 and a water diversion would be required to dewater the active channel for
installation of bridge pier nose walls and enclosure walls at these piers. The specific method and location
of the river diversion will be proposed by the contractor.
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Staging Areas
Staging would occur within and throughout the TCE as needed to construct the project.

Access

Access to the BNSF Bridge area would occur via SR-91 and Green River Road, and on temporary
access/haul roads on the golf course adjacent to the Green River Mobile Home Park levee.

Project design has provided for continued emergency ingress and egress for the Green River Home
Owner’s Association under the railroad bridge during and after construction.

Roads

The existing Green River Mobile Home Park bank protection maintenance road would be utilized for
permanent access to the project from the south and the Phase 2A bank protection maintenance road for
permanent access from the north. The emergency ingress and egress access road under the bridge
would remain after project construction.

Storm Drain Outlets

Existing side drains belonging to OCFCD would be extended through new bank protection on the east
side of the SAR. New outlet drains would be constructed where the bank protection embankment
crosses existing drainage paths.

Construction Equipment

Equipment to be used for construction of bridge and bank protection features under this alternative
would include, but is not limited to, cranes, bulldozers, excavators, compactors, dump trucks, rollers,
pickup trucks, earth augers, vacuum trucks, pile drivers, low overhead drill rigs, and low headroom
hydromill. Additionally, delivery trucks would be associated with imported materials; 20 daily truck trips
are anticipated on average.

Construction Schedule

Construction is expected to take approximately 22 to 24 months to complete. Clearing and grubbing is
proposed to begin in 2016 and would need to be completed outside of the bird breeding season (which
in this area is February 15 through August 15). Construction is expected to continue to approximately
2018. Funding constraints, weather delays, and other issues could potentially move the construction
timeline into 2019. Daily construction would occur between 7:00 a.m. and 4:00 p.m., Monday through
Friday.

Site Preparation

Site preparation activities would be completed outside of the bird breeding season to minimize impacts
to nesting birds. Areas to be cleared and grubbed under this project include the staging area and
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construction footprint; no new haul roads are anticipated outside the footprint of the TCE. Initial site
work would also include protecting utilities in place or relocating them.

Future Operations and Maintenance

Future O&M activities would entail structural and non-structural repairs, and inspections. Maintenance
of the structures would be required per the SARMP OMRR&R manual and as determined by the field
superintendent. It is anticipated that major structural repairs would be needed infrequently, if at all,
during the life of the project. Minor repairs of discreet areas, most likely on the exposed embankment,
may be required following larger flow events.

e Structural Repairs: Damaged sections would be removed by a hoe ram or by cutting with a
concrete saw. The exposed cut surface would be power-washed using clean (potable) water and
broom cleaned to remove all loose or friable pieces or fragments of the soil cement. The
exposed cut surface would then be pre-moistened before placing new soil cement or other
acceptable repair material.

Repair work in small or confined areas may utilize concrete mix instead of grouted stone since it
is typically difficult to place and properly compact soil cement in a confined space. The concrete
mix would be poured in place, vibrated to remove voids, and allowed to cure without
compacting.

The repaired sections would be anchored to the soil cement embankment with reinforcing bar
dowels. These dowels would be approximately 3 feet in length and would typically be installed
on 18-inch centers in a grid pattern over the cut face of the soil cement. Dowels would extend
approximately 18 inches into the existing soil cement embankment, using a 1.25-inch-diameter
drilled hole, and would be secured using a two-part epoxy specifically designed for rebar
embedment.

Repair of large sections would utilize soil cement, which would be compacted into place. Large
sections would not typically require anchors.

If repairs require excavation to the toe-down and work within the watercourse, the minimum
amount of vegetation required to undertake the repair would be removed. The work area would
be dewatered with portable dewatering structures such as k-rails or coffer dams. Upon
completion of work, the dewatering structures would be removed, and the area would be
allowed to revegetate via natural recruitment or replanted. The non-federal sponsor would be
required to obtain necessary permits for any work that requires river diversion, major
excavation and vegetation removal outside of routine maintenance areas.

e Non-Structural Repairs: Non-structural repairs would entail removal of vegetation that may
grow on the soil cement structure, debris, and small mammal burrows from the earthen
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embankment that supports the soil cement structure. Use of herbicides or rodenticides, if
needed, would be applied in a manner to avoid impacts to non-target species.

e Equipment: Equipment utilized during routine O&M activities would include pickup trucks, -
and %-ton trucks, spray rigs, fence trucks, bobcats, bulldozers, loaders, backhoes, tractors,
transports, motor graders, cranes, water trucks, 5- and 10-yard dump trucks, and excavators.

e Inspections: Inspections of all project features after each major storm event would be required.

Maintenance may include debris removal, inspections and monitoring of performance, maintenance of
the road providing access below the BNSF Bridge connecting roads on top of Phase 2A and the Green
River Mobile Home Park, side drain maintenance, vegetation maintenance, corrosion protection, and
maintenance of exposed anchors and sheet piles.

RCFC&WCD will primarily be responsible for maintenance of the BNSF Railroad Bridge project and will
also take subsequent discretionary actions including, but not limited to: utility relocation, property
acquisition, obtaining easements, issuing encroachment permits and entering into cooperative
agreements.

4.4.2 No Federal Action Alternative (Alternative 2)

Under the No Federal Action Alternative, no new bridge and bank protection structures that would
provide protection against high flows and scour would be constructed. Since bridge piers and existing
bank protection are not deep enough to protect against scour associated with high flow events, future
high flow conditions through the project reach could undermine and threaten stability of the bridge
piers and existing protection. Therefore, under the No Federal Action Alternative, the bridge piers and
existing protection would periodically be threatened during high flow conditions, requiring emergency
repairs of the existing bridge and bank protection.

4.4.3 Alternatives Eliminated from Further Consideration

The requirement for Reach 9 to remain a soft (earthen) bottom channel for wildlife use and native
habitat preservation created environmental constraints in the design of bridge protection measures.
Reach 9 is designated as critical habitat for the endangered Santa Ana sucker (Catostomus santaanae).
Preliminary coordination with environmental resource agencies indicates a strong desire for flood
protection alternatives to satisfy the following constraints, which were considered during design of BNSF
alternatives:

1) No adverse impact to hydraulic continuity. The flood protection measure should not create a vertical
barrier in the river that would impede potential upstream migration of Santa Ana sucker. Vertical
barriers to be avoided would include drop structures, crosswalls, stabilizers, and rock armoring that
functions as a grade stabilizer across the entire river channel.
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2) No significant increase in velocity of low flows between piers. Any significant increase in low flow
velocity between the piers could adversely affect the ability of Santa Ana sucker to migrate upstream.

3) No impediment to the natural meandering of the river. Protection measures should not create a
horizontal barrier and restrict natural meandering of the river.

The following alternatives were considered during design of the BNSF Bridge project.
Diaphragm Wall Enclosure and Continuous Rock Apron

After a presentation to BNSF Railway in early 2012, the Corps re-evaluated the scour protection design
at the BNSF railroad bridge and determined that the proposed structural diaphragm wall enclosure to
the pier foundations and abutments could be shortened and would only need to protect against the
long-term general scour estimated at 18 feet deep. Protection for the local pier scour effects would be
provided with a derrick stone armor blanket buried 18 feet below existing ground at the estimated
maximum long-term scour elevation. Both derrick stone and articulated concrete armor blocks were
considered for armor blanket. Derrick stone was ultimately selected due to ease of constructability
compared to the articulated concrete armor blocks alternative because the stones could be placed
without excavating the entire foundation area under the bridge.

Flared Slurry Wall with Slot

Flared slurry walls would be constructed upstream and downstream of the bridge, flaring from a slurry
wall "slot" under one of the middle spans outward past the ends of the bridge. This alternative would
require an articulated mat to cap the entire surface areas within the boundaries of the slurry wall. Due
to BNSF concern regarding the lack of a method of validating the integrity of the slurry wall, a pressure
grout curtain wall behind the slurry wall was also proposed. However, this alternative does not satisfy
the environmental constraints as the confined low flow channel would accelerate flood flows through its
opening and increase scour potential for that location. It would also not allow for natural meandering of
the river. In addition, the flared slurry walls would act as a grade stabilizer upstream of the railroad, but,
as the river degrades over time, could promote drop scour condition downstream of the walls during
flood flows.

Isolated Rock Apron

Alternatives evaluated also included the use of a rock apron buried below the ground surface around
each set of bridge piers. Thickness of the derrick stone would be approximately 10 feet. Variations on
the configuration of the apron included asymmetrical, symmetrical, and overlapping patterns around
the pier groups. Overlapping, however, would create a continuous rock barrier across the river near the
existing ground surface and would not satisfy the environmental constraint to avoid formation of a
vertical barrier across the river channel. The rock apron alternatives would require vigilant monitoring,
maintenance, and reconstruction of the apron after storm events due to the anticipated displacement of
rock from larger flood flows.
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4.5 Description of Additional Work

A portion or all of the following activities may be conducted at the same time as construction of the
above-listed features, and small portions may be included in Corps construction contracts (where work
limits overlap), but this SEA/EIR Addendum assumes that any environmental documentation or permits
have been or would be prepared/obtained by other entities (namely, OCFCD and/or Orange County
Sanitation District [OCSD]). This information is provided herein for purposes of full disclosure and to
assist with cumulative impacts analysis.

Santa Ana River Interceptor (SARI) Line Abandonment/Severing

SARI Line relocation is nearing completion and the contractor is scheduled to proceed with pipe
abandonment of the existing SARI Line. The project consists of typical sewer pipe abandonment
procedures such as cleaning and flushing the system and sand or slurry fill of the abandoned pipeline.
However, due to concerns associated with potential impacts on river flow by leaving the pipeline intact,
the Corps has required that the existing pipeline be severed at five locations where it crosses the low
flow channel as part of the abandonment plan. The severing process would likely employ steel piles
driven into the pipeline to fracture the concrete and sections would be filled with sand and slurry plugs.
In addition, the top section of existing manholes would be removed, the shaft filled with sand or slurry,
and the base of the manhole shaft perforated.

SARI Line Emergency Rock Removal

For many years, the potential for erosion-related damage to the existing SARI Line has been a cause of
concern for the California RWQCB and for OCSD, the owner of the SARI Line. In 2005, rock riprap was
placed in the river by OCSD initially as an emergency measure to protect the SARI Line from riverbed
erosion. Over the ensuing years, OCSD has added more rock to the river as a maintenance activity to
protect the SARI Line. OCSD has placed about 30,000 tons of rock in the river at five major locations
between Weir Canyon Road and the Green River Golf Course. The Corps — Regulatory Branch issued a
404 Permit to OCSD for the emergency and maintenance work, which included a condition that requires
the removal of all rock after the completion of the SARI Line Project. OCSD is continuing to coordinate
the details and timing of rock removal with the Regulatory Branch and other agencies.

It is anticipated that one of the emergency rock piles located inside the footprint of the Phase 4 project
would be removed by the Corps as part of construction site preparation.

4.6 Continuing Investigations
Geotechnical

Geotechnical investigations and structural analyses are being conducted to verify the assumed limits of
bank protection, and to verify that the Gypsum Canyon Road bridge and abutments would not require
additional protection at this time.
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Sediment Movement/Geomorphology

The Corps is developing a Plan of Action to conduct additional investigations on sediment movement,
hydrology, and geomorphological changes in the SAR watershed. The primary purpose is to assess long-
term impacts of Prado Dam operations on listed species (particularly Santa Ana sucker and least Bell’s
vireo), and to verify that existing mitigation strategies within Reach 9 would continue to be viable even
as the riverbed continues to degrade.

The Plan of Action will likely include a review and re-evaluation of previous hydraulic and hydrologic
modeling efforts with a focus on detecting and predicting changes in geomorphology and species
habitat, and may include additional data collection and expanded modeling. The Plan of Action will be
coordinated with USFWS, as it will be used to inform a continuing informal consultation on potential
effects to Santa Ana sucker critical habitat. The Corps anticipates initiating formal consultation on
effects related to Prado Dam operations during preparation of an updated Water Control Manual for
that project.

A preliminary draft Plan of Action has been prepared and is being reviewed by the Corps.

The proposed Reach 9 features would not result in a permanent, substantial reduction in floodplain or
loss of aquatic habitat. Therefore, moving forward with construction of additional bank and bridge
protection features would have no effect on study results or conclusions, would not change sediment
degradation patterns, would not permanently degrade Santa Ana sucker or vireo habitat within Reach 9,
and would not constrain or eliminate any potential mitigation or enhancement measures that may be
proposed in the future.

Sediment Bypass/Regional Sediment Management

Sediment bypass, which would involve the dredging or excavation of sediment deposited behind Prado
Dam with re-entrainment below the dam, is being evaluated by OCWD as a pilot study, and also by the
Corps and OCWD as part of the ongoing Prado Ecosystem Restoration and Water Conservation
Feasibility Study. The pilot study is proposed to be initiated first and, if successful, would result in the
bypass of approximately 200,000 cy of sediment over a 3- to 5-year period. The feasibility study, if
authorized, would greatly expand the dredge limits, the amount of material bypassed, and the project
duration. Various alternatives are being developed and analyzed. It is anticipated that sediment bypass
would improve habitat conditions both upstream and downstream of the dredge area by restoring a
more natural gradient and floodplain condition, and could also improve water conservation.

The proposed Reach 9 features would not affect the ability of the Corps or OCWD to pursue sediment
bypass, and would not affect the results of those efforts.
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5.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES

5.1 Earth Resources
5.1.1 Affected Environment

5.1.1.1 Geology

This section provides information on the affected environment for Earth Resources, including geology,
seismicity and faulting, and soils, as relevant to the Phases 5A, 5B, 4, and BNSF Bridge Reach 9 measures.
This discussion is based on information provided in the 1988 Phase || GDM/SEIS and the 2001 SEIS/EIR,
as well as other relevant agency materials.

The Corps has conducted numerous geotechnical and field investigations in the Prado Basin since the
1930s, including mapping of the various geologic formations and exploring the subsurface to determine
the nature and extent of soil and bedrock materials, and the character of local faults. Reach 9 occurs in
the lower SAR, which extends from Prado Dam downstream to the Pacific Ocean. Reach 9 is situated
within the SAR floodplain in an area known as Santa Ana Canyon. It is bounded by Chino Hills to the
northwest and by the Santa Ana Mountains to the south.

The SAR is incised into a variety of different bedrock materials and has subsequently been backfilled by
Holocene- and late Pleistocene-age alluvial deposits. Within Reach 9, the bedrock is characterized as
undifferentiated Sespe and Vaqueros Formations; sedimentary deposits that may range in age from
early Miocene to late Eocene.

5.1.1.2 Seismicity and Faulting

Faults are plane-like surfaces on which movement of the earth's rock formations and soils can occur. The
San Andreas Fault can be considered a boundary in southern California, west of which land is drifting
north, relative to the east. This drift builds stresses throughout the region, which are eventually relieved
by movement along the San Andreas and other southern California faults. The regional stress
accumulated is not equally distributed among faults, as some move more frequently than others. Other
major northwest-southeast-trending faults in the vicinity of Reach 9 are the San Jacinto, Whittier-
Elsinore, and Newport-Inglewood. Many smaller and considerably less active or apparently inactive
faults exist among the aforementioned larger faults. The seismic environment relevant to the Reach 9
projects is dominated by two fault zones, the San Andreas and the Whittier-Elsinore. Based on results of
the 1980 Chino Fault study conducted for the Los Angeles District-Corps, the area is located within a
zone of potential surface fault offsets and ground cracking that could be triggered by an event along the
Whittier-Elsinore fault zone (Corps 1988 [Appendix B, p. B-1V-2, 4]).

Faults generally cut through multiple stratigraphic formations at angles, as is the case in Reach 9. When
movement occurs on fault planes, propagation of seismic waves occurs, resulting in an event with
seismic characteristics and a risk of damage due to earthquakes that are caused by the fault
movements. Geologic faults in the vicinity of the Reach 9 projects are shown in Figure 5.1-1. The
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Whittier Fault is the most important fault in the vicinity of Reach 9 because it is active and has been the
source of earthquakes. It intersects Phase 5B, crossing under the BNSF railway and under East La Palma
Avenue near the intersection with Brush Canyon Road, at an orientation of N. 652 to 702 W., with a dip
angle on the fault plane of 852 NE. It is a right-lateral strike-slip fault, meaning that the motion on the
fault plane is horizontal much more than vertical, and that lands on the south side of the fault are
moving westward relative to lands on the north side of the fault. The fault has juxtaposed Puente
Formation rocks on the north side to the older Topanga Formation on the south side.

Research into earthquake probabilities by the Corps determined the following seismic characteristics of
the Whittier fault zone:

e Maximum probable earthquake (MPE) is 6.9 M (earthquake magnitude);

e Could cause up to 19 feet of horizontal offset;

e Maximum site acceleration from an earthquake estimated is 0.55 g; (g is the force of gravity. An
acceleration of 1 g is equal to a force of 32 feet/second/second.)

e Maximum measured site acceleration was 0.08 g."

Overall, the Reach 9 vicinity has a 10 percent probability in 50 years of an earthquake event of M 6.8
(Converse Consultants 2000). Such an event most likely would occur on either the Whittier or Chino-
Central Avenue Faults.

Additional seismic risk exists from other faults in the region, as shown in Table 5.1-1. However, the
Phase Il GDM/SEIS indicates that the river channel in Reach 9 has been analyzed and is considered
stable, even during periods of maximum seismic events.

5.1.1.3 Soils

In general, the composition of the SAR’s streambed developed and is influenced by river meandering
and floodplain functions. From upper through middle and into lower portions of the SAR, the streambed
is generally rocky with fine sands and silts. Soils of the coastal plain are similar to those of the middle
and lower portions of the SAR. Soils in the Reach 9 measures are generally derived from alluvial
materials that dominate the valley floor and slopes. The two most prevalent soil types across all Reach 9
measures are Metz series soils, and Riverwash. Metz soils are typically light, sandy, and highly
permeable. These soils are found on floodplains and alluvial fans throughout southern California (NRCS
2014). Riverwash is considered a barren alluvial area. Riverwash is usually coarse textured, exposed
along streams at low water and subject to shifting during normal high water. Less dominant soil types
present within Phases 5A, 5B, 4, and BNSF Bridge are provided below.
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Table 5.1-1: Major Faults and Associated Seismic Risk
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Whittier 1.9 23.1 70 NE 3.0 SS 6.8 0.48 7.1&6.0
Chino- 3.7 17.5 70 NE 1.0 ds 6.7 0.55 7.0&5.4
Central Ave
Elsinore- 4.5 23.8 90 5 ss 6.8 0.36 75&6.6
Glen lvy
Elysian 12.7 21.2 22 NE 1.7 bt 6.7 0.22 7.1&5.8
Park Thrust
San Jose 14.7 11.2 75 W 0.5 SS 6.5 0.17 6.7&5.0
Compton 17.8 24.4 23 NE 14 bt 6.8 0.17 72&5.8
Thrust
Sierra 18.7 35.6 50 N 4.0 ds 7.0 0.18 6.9 &6.3
Madre
Cucamonga 18.9 18.8 50 N 5.0 ds 7.0 0.18 6.9&6.1
Newport- 22.5 15.6 74 NE 0.1 Ss 6.9 0.10 6.7&4.2
Inglewood
(L.A. Basin)
Newport- 23.5 31.3 90 1.2 ss 6.9 0.10 7.1&5.9
Inglewood
(Offshore)

Taken from EQFault program (Blake 2000). Major faults within a 25-mile radius of the SARI Line project
area.

! Degrees of dip are measured from the horizontal.
?ss = strike slip, ds = dip slip, bt = blind thrust.
3 . . . . . .
Horizontal acceleration given as a percentage of gravity, expressed in decimal form.
4g = force of gravity; mm/yr = millimeters per year; MCE = maximum credible earthquake; MPE = maximum
probable earthquake.

Phase 5A

Dominant soil types within Phase 5A are Riverwash (74 percent), Hueneme fine sandy loam (16 percent),
and Yorba cobbly sandy loam (9 percent). Hueneme series soils typically consist of grayish brown, loamy
fine sand, and light sandy loam. A-horizons are moderately alkaline, while C-horizons are stratified sandy
loam with thin silt layers, are mottled, and contain segregated gypsum. Yorba series soils are deep, well-
drained soils formed in mixed alluvium and are found on terraces in the coastal plains of southern
California.

Phase 5B

Dominant soil types within Phase 5B are Mocho sandy loam (60 percent), Riverwash (16 percent), and
Mocho loam (12 percent). Mocho series soils are well-drained soils that formed in alluvium derived
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mostly from sandstone and shale rock sources. These soil types are found on alluvial fans with slopes of
0 to 9 percent.

Phase 4
Dominant soil types within Phase 4 are Riverwash (95 percent) and Metz loamy sand (5 percent).
BNSF Bridge

Dominant soil types within BNSF Bridge are Metz loamy sand (48 percent), Riverwash (19 percent), San
Emigdio fine loamy sand (18 percent), and Soper gravelly loam (11 percent). Soper soils are well-drained
soils that formed in material weathered from conglomerate and sandstone. Soper soils are on hills and
uplands and have slopes of 15 to 50 percent. San Emigdio series soils are well-drained soils that formed
in dominantly sedimentary alluvium. San Emigdio soils are on fans and floodplains and have slopes of 0
to 15 percent.

Four of the soil types found within Reach 9 have been identified as Prime Farmland, including Hueneme
fine sandy loam, Metz loamy sand, Mocho sandy loam, and San Emigdio fine sandy loam soils. Soil types
identified as Farmland of Statewide Importance include Mocho loam soils (NRCS 2014).

5.1.2 Environmental Consequences
Significance Threshold

Based on the existing conditions discussed above, impacts to earth resources would be considered
significant if the alternative results in the following:

e Expose people or structures to major geologic hazards, including:
0 Rupture of a known earthquake fault, as delineated on the most recent Alquist-Priolo
Earthquake Fault Zoning Map
0 Strong seismic ground shaking
0 Seismic-related ground failure, including liquefaction;
e Substantial discharge of nonnative material into the SAR; and/or
e Substantial erosion of soils from the Reach 9 measures.

5.1.2.1 Phase 5A

Grouted Stone and Sheet Pile Alternative (Preferred Alternative, Alternative 1)

The Grouted Stone and Sheet Pile Alternative would entail the removal of existing bank protection and
reconstruction of the embankment with grouted stone and sheet pile structures. This alternative would
reuse on-site substrate as much as possible to minimize the import of soil. Prior to construction, the
project area would be prepared by clearing and grubbing, cutting vegetation, and grading. Clearing
activities may require the use of a loader or bulldozer to scrape topsoil, which would be stockpiled for
subsequent project use, such as for backfill or to supplement plantings in areas temporarily impacted by
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project activities. Additionally, the removal of topsoil would be temporary, since backfill after
construction would replenish topsoil removed during clearing and grubbing operations. Subsequent to
clearing activities, an 80-foot-wide by 1,100-foot-long, trapezoidal trench would be excavated for the
grouted stone structure. Additional areas will be excavated at locations where tiebacks for the sheet pile
wall are to be installed, and where drainages would be extended through the new structures. Excavated
material would be temporarily stored in staging areas during construction. Upon completion of
construction of the grouted stone structure, the trench would be backfilled with the previously
excavated material.

Some loss of unconsolidated substrate could occur during initial storm flows following construction;
however, there would not be a substantial change in substrate as a result of construction. This impact
would lessen as vegetation is reestablished through the project reach via plantings, hydroseeding, and
natural recruitment. The establishment of root structures in the topsoil would minimize erosion.
Additionally, as identified in Chapter 5.4 (Surface Water Quality), a Storm Water Pollution Prevention
Plan (SWPPP) including best management practices (BMP) would be developed and implemented during
construction. As a result, the Grouted Stone Alternative would not result in significant impacts to earth
resources and geology associated with flooding, erosion, and siltation. Although soils identified as Prime
Farmland (i.e., Hueneme fine sandy loam) coincide with Phase 5A, no agricultural activities currently
occur within Phase 5A.

Phase 5A alternatives are located in a seismically active region of southern California, and there is
potential for an earthquake or other geologic hazards to occur during the lifetime of Phase 5A. However,
previous studies have determined that the river channel in Reach 9 is considered stable, even during
major seismic events. Due to the alluvial nature of Reach 9 and potentially high groundwater table,
there is also potential for liquefaction of the grouted stone structure. Phase 5A alternatives would,
however, be highly compacted, and materials used for construction would not substantially lose
strength under earthquake loading and would not liquefy during shaking. In addition, as described in the
1988 Phase Il GDM/SEIS, the probability of a design flood event and earthquake occurring
simultaneously is low. The Grouted Stone and Sheet Pile Alternative would not cause substantial earth
resources and geology impacts associated with exposure of people and property to major geologic
hazards.

The foundation of proposed Phase 5A alternatives may exhibit a small amount of settling during and
following construction; however, by constructing a grouted stone structure, the Preferred Alternative
would not result in impacts to earth resources and geology associated with settling.

Soil Cement and Sheet Pile Alternative (Alternative 2)

The Soil Cement and Sheet Pile Alternative would have impacts similar to the Grouted Stone and Sheet
Pile Alternative. Both alternatives have similar project footprints and similar excavation requirements
for the construction of protection features, and would reuse on-site soils and other materials to the
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greatest extent possible. As a result, the Soil Cement and Sheet Pile Alternative would also result in less
than significant impacts to earth resources, seismic stability, and liquefaction.

No Federal Action Alternative (Alternative 3)

Under the No Federal Action Alternative, reconstruction of the existing bank protection structure to
provide additional protection against high flows and scour would not occur. Therefore, future high flow
conditions through the project reach could undermine and erode existing bank protection and threaten
adjacent infrastructure (i.e., East La Palma Road, the SAR Trail, industrial facilities, and commercial
buildings). Periodic emergency repairs of existing bank protection would likely be required. It is likely
that any emergency repair would be limited in scope and duration, and would likely entail the discharge
of rocks to stabilize the embankment. Therefore, the No Federal Action Alternative would have a less
than significant impact on earth resources, seismic stability, and liquefaction.

5.1.2.2 Phase 5B

Grouted Stone Alternative (Preferred Alternative, Alternative 1)

The Grouted Stone Alternative would involve replacing existing riprap with a grouted stone structure
and further installation of grouted stone on the river bank upstream of the existing LDY-S Levee where
the river bank is currently unprotected. New bank protection would have an adequate foundation depth
to minimize scour and provide erosion control and subsequent protection against flood damage. Prior to
construction, the project area would be prepared by clearing and grubbing, cutting vegetation, and
grading. Clearing activities may require the use of a loader or bulldozer to scrape topsoil, which would
be stockpiled for subsequent project use, such as for backfill or to supplement plantings in areas
temporarily impacted by project activities. Additionally, the removal of topsoil would be temporary,
since backfill after construction would replenish topsoil removed during clearing and grubbing
operations. Subsequent to clearing activities, construction of grouted stone revetment would require
excavation of a trapezoidal trench approximately 80 feet wide by the length of the proposed protection
(approximately 19,700 feet long). A total of approximately 1,116,000 cubic yards of alluvial substrate
would be excavated. The estimated amounts of grouted stone and compacted backfill to be used during
construction are 80,000 cubic yards and 1,116,000 cubic yards, respectively. In addition to alluvial
excavation, an estimated amount of 65,000 cubic yards of existing stone would be removed and
salvaged for reuse to the greatest extent possible. Excavated material would be temporarily stored in
staging areas during construction. Upon completion of grouted stone construction, the trench would be
backfilled with previously excavated material.

Some loss of unconsolidated substrate could occur during initial storm flows following construction;
however, there would not be a substantial change in substrate as a result of construction. This impact
would lessen as vegetation is reestablished through the project reach via plantings, hydroseeding, and
natural recruitment. The establishment of root structures in the topsoil would minimize erosion.
Additionally, as indicated in Chapter 5.4 (Surface Water Quality), a SWPPP including BMPs would be
developed and implemented during construction. As a result, the Grouted Stone Alternative would not
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result in significant impacts to earth resources and geology associated with flooding, erosion, and
siltation. Soils identified as Prime Farmland (Mocho sandy loam) and soils identified as Farmland of
Statewide Importance (Mocho loam) coincide with an active citrus orchard. An approximate 3.72-acre
portion of the orchard coincides with the TCE of Phase 5B (see Figure 5.5-2c). This citrus orchard is
identified by the California Department of Conservation’s Farmland Mapping and Monitoring Program
as Prime Farmland, Unique Farmland, and Farmland of Statewide Importance (Figure 5.1-2). Most of the
impacts to the citrus orchard would be temporary, with a very minor encroachment of the buried toe
(0.14 acre) under the northernmost edge of the grove. As construction would not result in a permanent
conversion of farmland to development or a substantial loss of soils, impacts are considered
insignificant..

Phase 5B alternatives are located in a seismically active region of southern California and the Whittier
Fault runs under Phase 5AB. As a result, there is potential for an earthquake or other geologic hazards to
occur during the lifetime of Phase 5B. However, previous studies have determined that the river channel
in Reach 9 is considered stable, even during major seismic events. Due to the alluvial nature of Reach 9
and potentially high groundwater table, there is also potential for liquefaction of the grouted stone
structure. Phase 5B alternatives would, however, be highly compacted, and materials used for
construction would not substantially lose strength under earthquake loading and would not liquefy
during shaking. In addition, as described in the 1988 Phase 1| GDM/SEIS, the probability of a design flood
event and earthquake occurring simultaneously is low. The Preferred Alternative would not cause
substantial earth resources and geology impacts associated with exposure of people and property to
major geologic hazards.

The foundation of proposed Phase 5B alternatives may exhibit a small amount of settling during and
following construction; however, by constructing a grouted stone structure, the Preferred Alternative
would not result in impacts to earth resources and geology associated with settling.

Soil Cement Structure Alternative (Alternative 2)

The Soil Cement Alternative would have impacts similar to the Grouted Stone Alternative. Both of these
alternatives have similar project footprints and similar excavation requirements for the construction of
protection features, and would reuse on-site soils and other materials to the greatest extent possible. As
a result, the Soil Cement Alternative would also result in less than significant impacts to earth resources,
seismic stability, and liquefaction.

No Federal Action Alternative (Alternative 3)

Under the No Federal Action Alternative, reconstruction of the existing bank protection structure to
provide additional protection against high flows and scour would not occur. Therefore, future high flow
conditions through the project reach could undermine and erode existing bank protection and threaten
adjacent infrastructure (i.e., East La Palma Road, the SAR Trail, industrial facilities, commercial buildings,
and residential development). Periodic emergency repairs of existing bank protection would likely be
required. It is likely that any emergency repair would be limited in scope and duration, and would likely
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entail the discharge of rocks to stabilize the embankment. Therefore, the No Federal Action Alternative
would have a less than significant impact on earth resources, seismic stability, and liquefaction.

5.1.2.3 Phase 4

Soil Cement Alternative (Preferred Alternative, Alternative 1)

Under the Soil Cement Alternative, an approximate 3,790-foot-long soil cement structure would be
constructed. Prior to construction, the project area would be prepared by clearing and grubbing, cutting
vegetation, and grading. Clearing activities may require the use of a loader or bulldozer to scrape
topsoil, which would be stockpiled for subsequent project use, such as for backfill or to supplement
plantings in areas temporarily impacted by project activities. Additionally, the removal of topsoil would
be temporary, since backfill after construction would replenish topsoil removed during clearing and
grubbing operations. Subsequent to clearing activities, a trapezoidal cut would be required to place the
soil cement structure. The excavation footprint would be approximately 100 feet wide along the 3,790-
foot span. Approximately 160,000 cubic yards of alluvial substrate would be excavated. The volume of
the soil cement structure would be approximately 45,000 cubic yards. Excavated material would be
temporarily stored in staging areas during construction.

Existing soil cement may be encountered during excavation. If encountered, it would be demolished and
disposed of off-site or processed for reuse as backfill if deemed suitable for the project. Any excavated
material not suitable for the soil cement mix or for backfill would be dispose of off-site.

Some loss of unconsolidated substrate could occur during initial storm flows following construction;
however, there will not be a substantial change in substrate as a result of construction. This impact
would lessen as vegetation is reestablished through the project reach via plantings, hydroseeding, and
natural recruitment. The establishment of root structures in the topsoil would minimize erosion.
Additionally, as described in Chapter 5.4 (Surface Water Quality), a SWPPP including BMP would be
developed and implemented during construction. As a result, the Soil Cement Alternative would not
result in significant impacts to earth resources and geology associated with flooding, erosion, and
siltation. Although soils identified as Prime Farmland (i.e., Metz loamy sand) coincide with Phase 4, no
agricultural activities currently occur within Phase 4.

Phase 4 alternatives are located in a seismically active region of southern California, and there is
potential for an earthquake or other geologic hazards to occur during the lifetime of Phase 4. However,
previous studies have determined that the river channel in Reach 9 is considered stable, even during
major seismic events. Due to the alluvial nature of Reach 9 and potentially high groundwater table,
there is also potential for liquefaction of the soil cement structure. Phase 4 alternatives would, however,
be highly compacted, and materials used for construction would not substantially lose strength under
earthquake loading and would not liquefy during shaking. In addition, as described in the 1988 Phase |l
GDMY/SEIS, the probability of a design flood event and earthquake occurring simultaneously is low. The
Preferred Alternative would not cause substantial earth resources and geology impacts associated with
exposure of people and property to major geologic hazards.
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The foundation of proposed Phase 4 alternatives may exhibit a small amount of settling during and
following construction; however, by constructing a soil cement structure, the Preferred Alternative
would not result in impacts to earth resources and geology associated with settling.

Grouted Stone Alternative (Alternative 2)

The Grouted Stone Alternative would have impacts similar to the Soil Cement Alternative. Both of these
alternatives have similar project footprints and similar excavation requirements for the construction of
protection features, and would reuse on-site soils and other materials to the greatest extent possible. As
a result, the Grouted Stone Alternative would also result in less than significant impacts to earth
resources, seismic stability, and liquefaction.

No Federal Action Alternative (Alternative 3)

Under the No Federal Action Alternative, construction of a new soil cement structure in place of existing
soil cement would not occur in order to provide additional protection against high flows and scour.
Therefore, future high flow conditions through the project reach could undermine and erode existing
bank protection and threaten adjacent infrastructure (i.e., SR-91, SAR Trail, and SARI Line). Periodic
emergency repairs of existing bank protection would likely be required. It is likely that any emergency
repair would be limited in scope and duration, and would likely entail the discharge of rocks to stabilize
the embankment. Therefore, the No Federal Action Alternative would have a less than significant impact
on earth resources, seismic stability, and liquefaction.

5.1.2.4 BNSF Bridge

Pier and Abutment Protection Alternative (Preferred Alternative, Alternative 1)

Under the BNSF Bridge Preferred Alternative, pier nose and abutment protection features, reinforced
concrete walls, sheet pile and reinforced concrete diaphragm walls, and grouted stone protection would
be constructed to provide additional scour protection to BNSF Bridge piers and abutments, and tie
previously constructed bank protection along the east bank of the SAR into the existing eastern bridge
abutment. Reinforced concrete enclosure walls would be installed around Pier Nos. 2 through 5 and
reinforced concrete pier nose extension walls would be constructed immediately upstream of these
piers. The project would also construct sheet pile and reinforced concrete diaphragm walls with tieback
anchors parallel to existing Pier Nos. 1 and 6 to guide the design flow safely under the bridge (Figure
4.4-1). Additionally, 24-inch grouted stone bank protection would be installed to tie the existing bridge
abutment along the east bank of the river channel (Pier No. 1) into bank protection installed upstream
(Phase 2A) and downstream (Phase 2B) of the BNSF Bridge.

Some loss of unconsolidated substrate could occur during initial storm flows following construction;
however, there will not be a substantial change in substrate as a result of construction. This impact
would lessen as vegetation is reestablished through the project reach via plantings, hydroseeding, and
natural recruitment. The establishment of root structures in the topsoil would minimize erosion.
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Additionally, as indicated in Chapter 5.4 (Surface Water Quality), a SWPPP including BMPs would be
developed and implemented during construction, including the river diversion. As a result, the BNSF
Bridge Preferred Alternative would not result in significant impacts to earth resources and geology
associated with flooding, erosion, and siltation. Although soils identified as Prime Farmland (i.e., Metz
loamy sand and San Emigdio fine loamy sand) coincide with BNSF Bridge, no agricultural activities
currently occur within BNSF Bridge.

BNSF Bridge is located in a seismically active region of southern California, and there is potential for an
earthquake or other geologic hazards to occur during the lifetime of BNSF Bridge. However, previous
studies have determined that the river channel in Reach 9 is considered stable, even during major
seismic events. Due to the alluvial nature of Reach 9 and the potentially high groundwater table, there is
also potential for liquefaction of bridge and bank protection features. BNSF Bridge features would,
however, be highly compacted, and materials used for construction would not substantially lose
strength under earthquake loading and would not liquefy during shaking. In addition, as described in the
1988 Phase Il GDM/SEIS, the probability of a design flood event and earthquake occurring
simultaneously is low. The Preferred Alternative would not cause substantial earth resources and
geology impacts associated with exposure of people and property to major geologic hazards.

The foundation of proposed BNSF Bridge alternatives may exhibit a small amount of settling during and
following construction; however, project features have been designed so that no impacts to earth
resources and geology associated with settling would occur.

There would not be a substantial change in substrate as a result of project construction. A short-term
loss of topsoil and unconsolidated substrate is anticipated; however, vegetation growth would decrease
soil erosion from the site and future flows would replenish substrate soils. Additionally, BMPs would be
implemented during construction and the river diversion to control erosion and sedimentation. As a
result, the Preferred Alternative would result in less than significant impacts to earth resources.

No Federal Action Alternative (Alternative 2)

Under the No Federal Action Alternative, the construction of bridge pier or abutment protection
features to provide additional protection against high flows and scour would not occur. Therefore,
future high flow conditions through the project reach could undermine the BNSF Bridge piers,
periodically threatening bridge stability and requiring emergency repairs to avoid catastrophic loss.
Therefore, under the No Federal Action Alternative, bridge piers and existing protection would
periodically be threatened during large flow releases from Prado Dam, requiring emergency repairs of
the existing bridge and bank protection. Emergency repairs would be limited in scope and duration, and
no permanent changes to existing earth resources would occur. Therefore, the No Federal Action
Alternative would have a less than significant impact on earth resources.

5.1.3 Summary of Significance Thresholds Related to Proposed Alternatives

The proposed alternatives would have no significant impacts on earth resources, based on the following:
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e Proposed alternatives would not expose people or structures to major geologic hazards,
including the rupture of a known earthquake fault, cause seismic ground shaking, or result in
seismic-related ground failure, including liquefaction; and/or

e Substantial discharge of nonnative material into the SAR; and/or

e Substantial erosion of soils from the Reach 9 measures.
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5.2 Hydrology
5.2.1 Affected Environment

The SAR Basin is the largest watershed in southern California with a drainage area of about 2,670 square
miles. The SAR watershed is separated into an upper and a lower basin divided by Prado Dam. The
Reach 9 areas occur in the lower SAR basin, between approximately 2 (BNSF Bridge) and 6 (Phase 5A)
miles downstream of Prado Dam. As a result, river hydrology in Reach 9 largely reflects the water
release regime from Prado Dam into the lower SAR. Releases are dictated by the Prado Dam water
control manual.

Since the modifications to Prado Dam in 2008, average outflows have been approximately 450 cfs from
October to February and approximately 275 cfs from March to May. Outflows during summer months,
averaging around 150 cfs, are usually unconstrained base flows [averages based on flow records from
USGS 2012]. The average outflows from March 1 to May are lower due to water conservation
agreements with OCWD that limit outflows to match OCWD processing capacity.

The values presented above are averages and do not fully represent the maximum range of flows. For
example, in December of 2010 and January of 2011, outflow from the dam attained 5,000 cfs for a few
days and was sustained at over 3,000 cfs for some period of time. Channel capacity allows for higher
outflows, but concerns with scouring of the SARI Line downstream of the dam prohibited releases in
excess of 5,000 cfs. The maximum discharge from the dam (to date) was >10,000 cfs released in January
2005.

5.2.2 Environmental Consequences
Significance Threshold

Based on the existing conditions discussed above, impacts would be considered significant if the
alternative results in:

e Substantial change to base flow characteristics such as surface water elevation, flow velocity,
channel capacity, and channel configuration.

5.2.2.1 Phase 5A

Grouted Stone and Sheet Pile Alternative (Preferred Alternative, Alternative 1)

The Grouted Stone and Sheet Pile Alternative would entail the removal of existing bank protection and
reconstruction of the embankment with grouted stone and sheet pile structures to a deeper elevation.
The excavation footprint for grouted stone protection would be approximately 80 feet wide along the
1,100-foot reach. The finished structure would be 24 inches thick and have a 2H:1V slope to provide
sufficient slope stability. The sheet pile wall would be situated along the top edge of the existing north
bank to minimize excavation, which would require an approximate 8-foot vertical excavation into the
existing bank, from the top of the existing bank. This alternative would reuse on-site substrate as much
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as possible to minimize the import of soil. Excavated material would be temporarily stored in uplands
during construction. Upon completion of construction of the grouted stone structure, the trench would
be backfilled with the previously excavated material.

The typical cross section of the grouted stone structure presented in Figure 4.1-3 indicates that the
2H:1V slope associated with the new grouted stone structure would extend approximately 40 to 50 feet
beyond the toe of the existing riprap into the river’s floodplain. Given that the SAR floodplain
transecting the Phase 5A area is approximately 900 feet wide, it is unlikely that increasing the width and
depth of the existing embankment would affect channel capacity, water surface elevation, or velocity.
Moreover, the 40- to 50-foot “encroachment” would be buried in an area that currently is
approximately 20 feet below the ground surface and would only be exposed if and when maximum bed
degradation occurs. The new sheet pile wall would not extend into the floodplain. Removal of river side
vegetation could temporarily reduce channel roughness and increase water velocity through the Phase
5A section of the SAR. However, vegetation is expected to quickly reestablish in the Phase 5A area
through hydroseeding, plantings, and natural recruitment. Hydrologic changes associated with
vegetation removal will likely return to baseline levels within 1 to 2 years subsequent to the completion
of construction. Because implementation of the Grouted Stone and Sheet Pile Alternative would not
change the base flow characteristics of the SAR, impacts to hydrology would be less than significant.

Soil Cement and Sheet Pile Alternative (Alternative 2)

Under this alternative, the existing riprap embankment would be replaced with a 10-foot-thick, 1,100-
foot-long soil cement structure and a sheet pile wall. The soil cement structure would resemble a
vertical parallelogram and would also be constructed with a 2H:1V slope, to the same depth and along
the same length of bank as the Grouted Stone and Sheet Pile Alternative (Figure 4.1-5). As a result, the
Soil Cement and Sheet Pile Alternative would have similar impacts as the Grouted Stone and Sheet Pile
Alternative, resulting in less than significant impacts on hydrology.

No Federal Action Alternative(Alternative 3)

Under the No Federal Action Alternative, reconstruction of the existing bank protection structure to
provide additional protection against high flows and scour would not occur. Therefore, hydrology
through the Phase 5A area would remain unchanged. However, future high flow conditions through the
Phase 5A section of the SAR could undermine and erode existing bank protection and threaten adjacent
infrastructure (i.e., East La Palma Road, the SAR Trail, industrial facilities, and commercial buildings).

Periodic emergency repairs of the existing bank protection would likely be required, which would likely
entail the discharge of rocks to stabilize the embankment. Given that the SAR floodplain through the
Phase 5A area is approximately 900 feet wide, it is unlikely that the periodic discharge of rocks to
stabilize portions of the existing embankment would significantly affect river hydrology.
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5.2.2.2 Phase 5B

Grouted Stone Alternative (Preferred Alternative, Alternative 1)

Under the Preferred Alternative, grouted stone would replace existing riprap of the LDY-S Levee, as well
as be installed on the river bank upstream of the levee where the river bank is currently unprotected.
The excavation footprint for grouted stone protection would be approximately 80 feet wide along the
19,700-foot reach. The finished structure would be 24 inches thick and have a 2H:1V slope to provide
sufficient slope stability. This alternative would reuse on-site substrate as much as possible to minimize
the import of soil. Excavated material would be temporarily stored in uplands during construction. Upon
completion of construction of the grouted stone structure, the trench would be backfilled with the
previously excavated material.

The typical cross section of the grouted stone structure presented in Figure 4.2-4 indicates that the 2:1
slope associated with the new grouted stone structure would extend approximately 22 feet beyond the
toe of the existing riprap into the river’s floodplain. Given that the SAR floodplain transecting the Phase
5B area ranges between approximately 700 and 2,000 feet wide, it is unlikely that increasing the width
and depth of the existing embankment would affect channel capacity, or water surface elevation, or
velocity. Moreover, the 22-foot “encroachment” would be buried in an area that currently is
approximately 20 feet below the ground surface and would only be exposed if and when maximum bed
degradation occurs. Removal of river side vegetation could temporarily reduce channel roughness and
increase water velocity through the Phase 5B area. However, vegetation is expected to quickly
reestablish in the Phase 5B area through hydroseeding, plantings, and natural recruitment. Hydrologic
changes associated with vegetation removal will likely return to baseline levels within 1 to 2 years
subsequent to the completion of construction. Based on the above, implementation of the Grouted
Stone and Sheet Pile Alternative would result in less than significant impacts on hydrology.

Soil Cement Alternative (Alternative 2)

Under this alternative, the existing riprap embankment would be replaced with a 10-foot-thick, 19,700-
foot-long soil cement structure. The soil cement structure would resemble a vertical parallelogram and
would be constructed with a 2H:1V slope and extend approximately 10 feet beyond the toe of the
existing riprap into the river’s floodplain, to the same depth and along the same length of bank as the
Grouted Stone Alternative. As a result, the Soil Cement Alternative would have similar impacts as the
Grouted Stone Alternative, resulting in less than significant impacts on hydrology.

No Federal Action Alternative (Alternative 3)

Under the No Federal Action Alternative, reconstruction of the existing bank protection structure to
provide additional bank stabilization against high flows and scour would not occur. Therefore, hydrology
through the Phase 5A project area would remain unchanged. However, future high flow conditions
through the Phase 5B area could undermine and erode existing bank protection and threaten adjacent
infrastructure (i.e., East La Palma Road, the SAR Trail, industrial facilities, and commercial buildings).
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Periodic emergency repairs of the existing bank protection would likely be required, which would likely
entail the discharge of rocks to stabilize the embankment. Given that the SAR floodplain through the
Phase 5B area ranges between approximately 700 and 2,000 feet wide, it is unlikely that the periodic
discharge of rocks to stabilize portions of the existing embankment would significantly affect river
hydrology.

5.2.2.3 Phase 4

Soil Cement Alternative (Preferred Alternative, Alternative 1)

Under this alternative, an approximate 3,790-foot-long soil cement structure would be constructed in
place of the existing soil cement. The new structure would be approximately 30 feet in height and 10
feet in width, and placed at a 1H:1V slope. Approximately 10 feet would be exposed above-ground, with
the remaining structure buried. A trapezoidal cut is required to place the soil cement structure. The
excavation footprint would be approximately 100 feet wide along the 3,790-foot span. Existing soil
cement may be encountered during excavation. If encountered, the contractor would demolish the soil
cement and have the option to dispose of it off-site or process it for reuse as backfill if deemed suitable
for the project. Any excavated material not suitable for the soil cement mix or for backfill would be
disposed of off-site.

In general, the Soil Cement Alternative would retain the approximate configuration and dimension of
the existing soil cement embankment. However, this alternative would establish a deeper toe to protect
against maximum scour depths. Channel configuration would generally remain the same and, as a result,
channel capacity would essentially remain unchanged. Given that the SAR floodplain transecting the
Phase 4 project area ranges between approximately 700 and 900 feet wide, it is unlikely that increasing
the width and depth of the existing soil cement embankment would affect channel capacity, or water
surface elevation, or velocity. Moreover, the 30 foot “encroachment” would be buried in an area that is
currently 20 feet below the ground surface and would only be exposed if and when maximum bed
degradation occurs. Removal of river side vegetation could temporarily reduce channel roughness and
increase capacity through the project area. However, vegetation is expected to quickly reestablish in the
project area through hydroseeding, plantings, and natural recruitment. Hydrologic changes associated
with vegetation removal will likely return to baseline levels within 1 to 2 years subsequent to the
completion of construction. Based on the above, the Soil Cement Alternative would result in less than
significant impacts on hydrology.

Grouted Stone Alternative (Alternative 2)

Under this alternative, the existing soil cement embankment would be removed, and an 80-foot-wide,
trapezoidal-shaped trench would be excavated along the 3,970-foot-long embankment. A compacted
earthen embankment would be constructed at a 2H:1V slope. The slope would be protected by a 2-foot-
thick concrete layer embedded with stones. Launchable derrick stone would be placed at the toe of the
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structure to provide further protection, resulting in protection that extends approximately 50 feet
beyond the toe of the existing soil cement structure into the river’s floodplain. Given that the SAR
floodplain transecting the Phase 5B area ranges between approximately 700 and 900 feet wide, it is
unlikely that increasing the width and depth of the existing embankment would affect channel capacity.
Moreover, the 50-foot “encroachment” would be buried in an area that is currently 20 feet below the
ground surface and would only be exposed if and when maximum bed degradation occurs. Removal of
river side vegetation will temporarily reduce channel roughness and increase capacity through the
project area. However, vegetation is expected to quickly reestablish in the project area through
hydroseeding, plantings, and natural recruitment. Hydrologic changes associated with vegetation
removal will likely return to baseline levels within 1 to 2 years subsequent to the completion of
construction. Based on the above, the Grouted Stone Alternative would result in less than significant
impacts on hydrology.

No Federal Action Alternative(Alternative 3)

Under the No Federal Action Alternative, reconstruction of the existing bank protection structure to
provide additional protection against high flows and scour would not occur. Therefore, hydrology
through the Phase 4 project area would remain unchanged. However, future high flow conditions could
undermine and erode segments of SR-91, the SAR Trail, and the SARI Line located adjacent to the
project reach. Periodic emergency repairs of the existing bank protection would likely be required,
which would likely entail the discharge of rocks to stabilize the embankment. Given that the SAR
floodplain through the Reach 9 measures ranges between approximately 700 and 900 feet wide, it is
unlikely that the periodic discharge of rocks to stabilize portions of the existing embankment would
significantly affect river hydrology.

5.2.2.4 BNSF Bridge

Pier and Abutment Protection Alternative (Preferred Alternative, Alternative 1)

Under the Preferred Alternative, pier nose and abutment protection measures, reinforced concrete
walls, sheet pile and reinforced concrete diaphragm walls, and grouted stone protection would be
constructed to provide additional scour protection to bridge piers and abutments, and tie previously
constructed bank protection along the east bank of the channel into the existing eastern bridge
abutment. Reinforced concrete enclosure walls would be installed around Pier Nos. 2 through 5 and
reinforced concrete pier nose extension walls would be constructed immediately upstream of these
piers. The project would also construct sheet pile and reinforced concrete diaphragm walls with tieback
anchors parallel to existing Pier Nos. 1 and 6 to guide the design flow safely under the bridge.
Additionally, 24-inch grouted stone bank protection would be installed to tie the existing bridge
abutment along the east bank of the river channel (Pier No. 1) into bank protection installed upstream
(Phase 2A) and downstream (Phase 2B) of the BNSF Bridge.

BNSF Bridge pier and bank protection features have been designed so that no significant change in
hydrology of the SAR would occur upon implementation. Pier nose extensions have been designed with
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the smallest footprint possible to provide the necessary protection at bridge piers, and they have been
sited (angled) in the channel so that hydrology will not be significantly altered. Channel configuration
would generally remain the same and, as a result, channel capacity would essentially remain unchanged.
Given that the SAR floodplain transecting the BNSF Bridge measure is approximately 350 feet wide, it is
unlikely that installing new grouted stone protection along the east side of the SAR would significantly
affect channel capacity, water surface elevation, or velocity. Removal of river side vegetation could
temporarily reduce channel roughness and increase capacity through the project area. However,
vegetation is expected to quickly reestablish in the project area through hydroseeding, plantings, and
natural recruitment. Hydrologic changes associated with vegetation removal will likely return to baseline
levels within 1 to 2 years subsequent to the completion of construction. Based on the above, the Pier
and Abutment Protection Alternative would result in less than significant impacts on hydrology.

No Federal Action Alternative(Alternative 2)

Under the No Federal Action Alternative, the construction of bridge pier or abutment protection
features to provide additional protection against high flows and scour would not occur. Therefore,
future high flow conditions through the project reach could undermine the BNSF Bridge piers,
periodically threatening bridge stability and requiring emergency repairs to avoid catastrophic loss.
Therefore, under the No Federal Action Alternative, bridge piers and existing protection would
periodically be threatened during large flow releases from Prado Dam, requiring emergency repairs of
the existing bridge and bank protection. Emergency repairs would be limited in scope and duration and
would likely entail the discharge of rocks to stabilize existing bridge piers, abutments, and existing
embankments. Given that the SAR floodplain through the Reach 9 measures is approximately 400 feet
wide, it is unlikely that the periodic discharge of rocks to stabilize piers, abutments, and the existing
embankment would significantly affect river hydrology.

5.2.3 Summary of Significance Thresholds Related to Proposed Alternatives
The proposed alternatives would have no significant impacts on hydrology, based on the following:

e Proposed alternatives would not substantially change base flow characteristics such as water
surface elevation, flow velocity, channel capacity, and channel configuration.
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5.3 Groundwater
5.3.1 Affected Environment

The SAR Basin is divided into the Coastal Basin, Inland Basin, and the San Jacinto Basin. Reach 9 occurs in
the Coastal Basin, that portion of the SAR watershed downstream of Prado Dam. The Coastal Basin
includes a relatively small unconfined recharge area and a relatively large confined area where ground-
water pumping is the primary source of discharge (USGS 2002). Groundwater within Reach 9 occurs
primarily within the alluvium of the SAR (Corps 2011). Alluvial aquifers are believed to be unconfined to
semi-confined and perched on top of lower permeable bedrock formations. Localized mounds of
subsurface water, the result of perennial low flows in the channel, are anticipated to be encountered
during construction. During field explorations in March 2014 within the Phase 5A project area,
groundwater levels were encountered within approximately 6 to 26 feet of the surface (Corps 2014b).
During borings conducted in May 2009 and March 2010 in the Phase 3 project area, which lies just west
of Phase 4, depths to groundwater were found to range from 15 to 19 feet below the existing grade,
outside of the active river channel (Corps 2011). Finally, geotechnical studies performed in May 2012 in
support of BNSF Bridge encountered groundwater between approximately 7 to 15 feet below grade
(Corps 2014c). Factors such as seasonal rainfall, groundwater pumping at the Canyon RV Park and Green
River Golf Course, irrigation, and discharge from Prado Dam all affect groundwater levels in Reach 9.
Water withdrawals such as groundwater pumping and irrigation would decrease groundwater levels,
while precipitation in the watershed and discharges from Prado Dam would allow recharge of the
groundwater table in Reach 9.

Groundwater Quality

As part of the National Water Quality Assessment Program, administered by the U.S. Geological Survey
(USGS), groundwater samples were collected throughout the Santa Ana Basin between 1999 and 2001,
and analyzed for the existence of contaminants. This study determined that most exceedances of
maximum contaminant levels occurred in shallow, coastal monitoring wells that tap groundwater not
used for water supply. Pesticides were detected above the laboratory reporting limit in approximately
half of the wells sampled in the Santa Ana Basin. Volatile organic compounds were present in
approximately 56 percent of the 207 wells sampled (USGS 2002).

Water supply management activities, such as enhanced groundwater recharge and the discharge of
treated wastewater within the SAR Basin, are among many factors affecting groundwater quality. Other
factors that contribute to water quality include urbanization throughout the watershed and nonpoint
agricultural sources.

5.3.2 Environmental Consequences
Significance Threshold

Based on the existing conditions discussed above, impacts would be considered significant if the
alternative:

Draft SEA/EIR Addendum 5-22 January 2015



Santa Ana River: Reach 9, Phases 4, 5A, 5B, & BNSF Bridge
5.0 Affected Environment and Environmental Consequences

e Substantially reduces the ability to recharge the underlying aquifer, or causes substantial
groundwater contamination or substantial groundwater depletion.

5.3.2.1 Phase 54

Grouted Stone and Sheet Pile Alternative (Preferred Alternative, Alternative 1)

Implementation of the grouted stone portion of the Preferred Alternative would entail removal of
existing riprap and reconstruction of the embankment with grouted stone. Construction would require
excavation of an approximately 24-foot deep by 80-foot-wide by 1,100-foot-long trapezoidal-shaped
trench for construction of the grouted stone structure. Depths to groundwater within Reach 9 have
been found to occur within a few feet of the ground surface. As a result, construction activities are
anticipated to come into contact with groundwater. Excavated areas would be dewatered by pumping
any groundwater encountered outside of the work limits, most likely into the active river channel
downstream of the project area, thereby minimizing contact with construction activities. Furthermore,
grouted stone is an inert and stable material when cured, and the structure would not leach chemicals
into groundwater. Grouted stone construction would occur under dry condition to further ensure that
groundwater is not impacted.

Implementation of the sheet pile portion of the Preferred Alternative would entail the excavation of an
8-foot-deep by a few feet wide by 3,040-foot-long vertical trench to facilitate installation of the sheet
pile and associated tiebacks. Given the groundwater depth within the project area, it is anticipated that
sheet piling will come in to contact with groundwater. However, groundwater is not expected to be
exposed, and as such, dewatering for installation of the sheet piling portion for this alternative is not
expected. Furthermore, sheet pile is an inert and stable material and the structure would not leach
chemicals into the groundwater.

Dewatering during construction will not lead to a substantial depletion of groundwater during the 24-
month construction period, especially considering that groundwater extracted during construction
would be pumped back into the active channel or elsewhere in the floodplain. Furthermore, upon
completion of construction, the trench would be backfilled with previously excavated native material.
Therefore, groundwater recharge within Phase 5A would not be compromised.

Grouted stone is not permeable. Therefore, upon installation, the buried portion of the grouted stone
structure would form an impermeable barrier. However, since the grouted stone would not encroach a
substantial distance into the floodplain, impacts to groundwater recharge would be less than significant.

Soil Cement and Sheet Pile Alternative (Alternative 2)

The Soil Cement and Sheet Pile Alternative would have impacts similar to the Grouted Stone and Sheet
Pile Alternative. Similar to the Preferred Alternative, areas excavated for the soil cement structure
would be dewatered by pumping any groundwater encountered outside of the work limits, most likely
into the active river channel downstream of the project area, thereby minimizing contact with

Draft SEA/EIR Addendum 5-23 January 2015



Santa Ana River: Reach 9, Phases 4, 5A, 5B, & BNSF Bridge
5.0 Affected Environment and Environmental Consequences

construction activities. Furthermore, soil cement is an inert and stable material when cured, and the
structure would not leach chemicals into groundwater. Soil cement construction would occur under dry
condition to further ensure that groundwater is not impacted. Dewatering during construction would
not lead to a substantial depletion of groundwater during the construction period, and therefore
groundwater recharge would also not be compromised during implementation of this alternative.
Furthermore, since soil cement would not encroach a substantial distance into the flood plain, impacts
to groundwater recharge would be less than significant.

No Federal Action Alternative (Alternative 3)

Under the No Federal Action Alternative, reconstruction of the existing bank protection structure to
provide additional bank stabilization against high flows and scour would not occur. As a result,
excavation of a trapezoidal-shaped trench that could expose groundwater would not be required.
Therefore, no impacts would occur to the ability to recharge groundwater in Phase 5A area, nor would
there be activities that could result in substantial groundwater contamination.

However, future high volume releases from Prado Dam could undermine and erode existing bank
protection and threaten adjacent infrastructure, including East La Palma Road, the SAR Trail, industrial
facilities, and commercial development. Periodic emergency repairs of existing bank protection may be
required and would likely entail the discharge of rocks to stabilize the embankment. It is possible that
emergency repairs would require some amount of excavation to establish a proper toe for rocks. If
groundwater is encountered during emergency repairs, it is unlikely that it would hinder the ability to
recharge groundwater or result in groundwater contamination, as emergency repairs would be of short
duration and BMP would be implemented to reduce the potential for groundwater contamination.

5.3.2.2 Phase 5B

Grouted Stone Alternative (Preferred Alternative, Alternative 1)

The Preferred Alternative would entail removal of existing protection and reconstruction of the
embankment with grouted stone. Construction would require excavation of an approximate 24-foot-
deep by 80-foot-wide by 19,700-foot-long trapezoidal-shaped trench along the length of the project
area. Depths to groundwater within Reach 9 have been found to occur within a few feet of the ground
surface. As a result, construction activities are anticipated to come into contact with groundwater.
Excavated areas would be dewatered by pumping any groundwater encountered outside of the work
limits, most likely into the active river channel downstream of the Phase 5B area, thereby minimizing
contact with construction activities. Furthermore, grouted stone is an inert and stable material when
cured and the structure would not leach chemicals into groundwater. Grouted stone construction would
occur under dry condition to further ensure that groundwater is not impacted.

Dewatering during construction will not lead to a substantial depletion of groundwater during the 24-
month construction period, especially considering that groundwater extracted during construction
would be pumped back into the active channel or elsewhere in the floodplain. Furthermore, upon
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completion of construction, the trench would be backfilled with previously excavated native material.
Therefore, groundwater recharge within Phase 5BA would not be compromised.

Grouted stone is not permeable. Therefore, upon installation, the buried portion of the grouted stone
structure would form an impermeable barrier. However, since the grouted stone would not encroach a
substantial distance into the floodplain, impacts to groundwater recharge would be less than significant.

Soil Cement Structure Alternative (Alternative 2)

The Soil Cement Alternative would have similar impacts to the Grouted Stone Alternative. Similar to the
Preferred Alternative, areas excavated for the soil cement structure would be dewatered by pumping
any groundwater encountered outside of the work limits, most likely into the active river channel
downstream of the project area, thereby minimizing contact with construction activities. Furthermore,
soil cement is an inert and stable material when cured, and the structure would not leach chemicals into
groundwater. Soil cement construction would occur under dry condition to further ensure that
groundwater is not impacted. Dewatering during construction would not lead to a substantial depletion
of groundwater during the construction period, and therefore groundwater recharge would also not be
compromised during implementation of this alternative. Furthermore, since soil cement would not
encroach a substantial distance into the floodplain, impacts to groundwater recharge would be less than
significant.

No Federal Action Alternative (Alternative 3)

Under the No Federal Action Alternative, reconstruction of the existing bank protection structure to
provide additional protection against high flows and scour would not occur. As a result, excavation of a
trapezoidal-shaped trench that could expose groundwater would not be required. Therefore, no impacts
would occur to the ability to recharge groundwater in this Reach 9 measure, nor would there be
activities that could result in substantial groundwater contamination.

However, future high volume releases from Prado Dam could undermine and erode existing bank
protection and threaten adjacent infrastructure, including East La Palma Road, the SAR Trail, industrial
facilities, and commercial and residential development. Periodic emergency repairs of existing bank
protection may be required and would likely entail the discharge of rocks to stabilize the embankment.
It is possible that emergency repairs would require some amount of excavation to establish a proper toe
for rocks. If groundwater is encountered during emergency repairs, it is unlikely that it would hinder the
ability to recharge groundwater, or result in groundwater contamination.

5.3.2.3 Phase 4

Soil Cement Alternative (Preferred Alternative, Alternative 1)

Under the Preferred Alternative, an approximate 3,790-foot-long soil cement structure would be
constructed in place of the existing soil cement. The new structure would be approximately 30 feet in
height and 10 feet in width, and placed at a 1H:1V slope. Approximately 10 feet would be exposed
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above-ground, with the remaining structure buried. A trapezoidal cut is required to place the soil
cement structure. The excavation footprint would be approximately 100 feet wide along the 3,790-foot
span. Depths to groundwater within Reach 9 have been found to occur within a few feet of the ground
surface. As a result, construction activities are anticipated to come into contact with groundwater.
Excavated areas would be dewatered by pumping any groundwater encountered outside of the work
limits, most likely into the active river channel downstream of this Reach 9 measure, thereby minimizing
contact with construction activities. Furthermore, grouted stone is an inert and stable material when
cured and the structure would not leach chemicals into groundwater. Grouted stone construction would
occur under dry conditions to further ensure that groundwater is not impacted.

Dewatering during construction will not lead to a substantial depletion of groundwater during the 12-
month construction period, especially considering that groundwater extracted during construction
would be pumped back into the active channel or elsewhere in the floodplain. Furthermore, upon
completion of construction, the trench would be backfilled with previously excavated native material.
Therefore, groundwater recharge within Phase 4 would not be compromised.

Soil cement is not permeable. Therefore, upon installation, the buried portion of the soil cement
structure would form an impermeable barrier. However, since soil cement would not encroach a
substantial distance into the floodplain, impacts to groundwater recharge would be less than significant.

Grouted Stone Alternative (Alternative 2)

The Grouted Stone Alternative would entail removal of existing bank protection and reconstruction of
the embankment with grouted stone. Construction would require excavation of an approximately 24-
foot-deep by 80-foot-wide by 3,790-foot-long trapezoidal-shaped trench along the length of the Phase 4
area. Depths to groundwater within Reach 9 have been found to occur within a few feet of the ground
surface. As a result, construction activities are anticipated to come into contact with groundwater.
Excavated areas would be dewatered by pumping any groundwater encountered outside of the work
limits, most likely into the active river channel downstream of this Reach 9 measure, thereby minimizing
contact with construction activities. Furthermore, grouted stone is an inert and stable material and the
structure would not leach chemicals into groundwater.

Dewatering during construction will not lead to a substantial depletion of groundwater during the 12-
month construction period, especially considering that groundwater extracted during construction
would be pumped back into the active river channel or elsewhere in the floodplain. Furthermore, upon
completion of construction, the trench would be backfilled with previously excavated native material.
Therefore, groundwater recharge within Phase 4 would not be compromised.

Grouted stone is not permeable. Therefore, upon installation, the buried portion of the grouted stone
structure would form an impermeable barrier. However, since the grouted stone would not encroach a
substantial distance into the floodplain, impacts to groundwater recharge would be less than significant.
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No Federal Action Alternative (Alternative 3)

Under the No Federal Action Alternative, reconstruction of the existing bank protection structure to
provide additional protection against high flows and scour would not occur. As a result, excavation of a
trapezoidal-shaped trench that could expose groundwater would not be required. Therefore, no impacts
would occur to the ability to recharge groundwater in this Reach 9 measure, nor would there be
activities that could result in substantial groundwater contamination.

However, future high volume releases from Prado Dam could undermine and erode existing bank
protection and threaten segments of SR-91, the SAR Trail, and SARI Line adjacent to this Reach 9
measure. Periodic emergency repairs of existing bank protection may be required and would likely entail
the discharge of rocks to stabilize the embankment. It is possible that emergency repairs would require
some amount of excavation to establish a proper toe for rocks. If groundwater is encountered during
emergency repairs, it is unlikely that it would hinder the ability to recharge groundwater, or result in
groundwater contamination.

5.3.2.4 BNSF Bridge

Pier and Abutment Protection Alternative (Preferred Alternative, Alternative 1)

Under this alternative, pier noses, reinforced concrete walls, sheet pile and reinforced concrete
diaphragm walls, and grouted stone protection would be constructed to provide additional scour
protection to bridge piers and abutments, and tie previously constructed bank protection along the east
bank of the channel into the existing eastern bridge abutment. Reinforced concrete enclosure walls
would be installed around Pier Nos. 2 through 5 and reinforced concrete pier nose extension walls
would be constructed immediately upstream of these piers. Under this alternative, the Corps would also
construct sheet pile and reinforced concrete diaphragm walls with tieback anchors parallel to existing
Pier Nos. 1 and 6 to guide the design flow safely under the bridge. Additionally, 24-inch grouted stone
bank protection would be installed to tie the existing bridge abutment along the east bank of the river
channel (Pier No. 1) into bank protection installed upstream (Phase 2A) and downstream (Phase 2B) of
the BNSF Bridge.

Depths to groundwater within Reach 9 have been found to occur within a few feet of the ground
surface. As a result, construction activities are anticipated to come into contact with groundwater.
Excavated areas would be dewatered by pumping any groundwater encountered outside of the work
limits, most likely into the active river channel downstream of the project area, thereby minimizing
contact with construction activities. Furthermore, project features (i.e., pier noses, sheet pile, concrete
walls, grouted stone) are inert and stable materials when cured and would not leach chemicals into
groundwater. These project features would be constructed under dry conditions to further ensure that
groundwater is not impacted.

Dewatering during construction will not lead to a substantial depletion of groundwater during the 22 to
24-month construction period, especially considering that groundwater extracted during construction
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would be pumped back into the active river channel or elsewhere in the floodplain. Construction of a
grouted stone structure along the east bank of the SAR would occur under dry conditions to further
ensure that groundwater is not impacted. Dewatering during construction would not lead to a
substantial depletion of groundwater during the construction period, and therefore groundwater
recharge would also not be compromised during implementation of this alternative. Furthermore, since
an impermeable grouted stone structure would not encroach a substantial distance into the floodplain,
impacts to groundwater recharge would be less than significant. Finally, upon completion of
construction, excavations would be backfilled as required with previously excavated native material.
Therefore, the project area’s ability to recharge groundwater would not be compromised.

It is anticipated that a less than significant impact to groundwater quality and recharge would also occur
during the river diversion. The diversion would be temporary in nature, and surface flows would be
diverted within the SAR, not removed from the SAR, so that groundwater recharge would not be
compromised. BMP implemented during the river diversion would reduce the potential for groundwater
contamination.

No Federal Action Alternative (Alternative 2)

Under the No Federal Action Alternative, the construction of bridge pier and abutment protection
features to provide additional protection against high flows and scour would not occur. Therefore,
future high flow conditions through the project reach could undermine the BNSF Bridge piers,
periodically threatening bridge stability and requiring emergency repairs to avoid catastrophic loss.
Therefore, under the No Federal Action Alternative, bridge piers and existing protection would
periodically be threatened during large flow releases from Prado Dam, requiring emergency repairs of
existing bridge and bank protection. Emergency repairs would be limited in scope and duration and
would likely entail the discharge of rocks to stabilize existing bridge piers, abutments, and existing
embankments. It is possible that emergency repairs could require some amount of excavation to
establish a proper toe for rocks. If groundwater is encountered, it is unlikely that emergency repairs
would significantly affect groundwater recharge or contaminate groundwater.

5.3.3 Environmental Commitments

EC-GW-1: Groundwater extracted during construction would be pumped back into the active river
channel or elsewhere in the floodplain to minimize potential for groundwater depletion
during construction of Reach 9 measures.

5.3.4 Summary of Significance Thresholds Related to Proposed Alternatives
The proposed alternatives would have no significant impacts on groundwater, based on the following:

e Proposed alternatives would not substantially reduce the ability to recharge the underlying
aquifer, cause substantial groundwater contamination, or cause substantial groundwater
depletion. Groundwater encountered during construction would be pumped back into the
active river channel or elsewhere in the floodplain.
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5.4 Surface Water Quality
5.4.1 Affected Environment

Historically, the SAR contained perennial flow; however, the river is now ephemeral throughout most of
its course due to the construction of dams, irrigation and water supply diversions, and groundwater
pumping. In-stream flows in the SAR are “effluent dominated,” and without discharges from area
wastewater treatment plants into the river, surface flow would be rare during dry weather. On average,
200,000 acre-feet of natural stream flow passes through Prado Dam into the lower SAR annually. Much
of this flow is diverted downstream to recharge basins operated by the OCWD for recharge of
underlying groundwater aquifers, which provide for much of the local water supply. The flows in the
river reaching the recharge basins consist of a blend of highly treated wastewater effluent, irrigation
runoff water, imported water purchased for groundwater recharge, and groundwater forced to the
surface by underground barriers. During periods of rainfall, particularly during the winter months
(December to March), storm runoff is transported in the river channel to the ocean.

USGS maintains seven active gauging stations to monitor flow and water quality along the SAR and
several of its tributaries. Long-term streamflow and water quality data are available for a gauging station
approximately 2 miles downstream of Prado Dam. Some 250 constituents have been measured in
samples collected over time and in ongoing monitoring of river water quality. Most of these constituents
(such as organic contaminants, pesticides, and other synthetic organic compounds and priority
pollutants as defined by the U.S. Environmental Protection Agency [USEPA]) are found at very low levels.
The concentrations of most constituents in the SAR are highly variable and subject to seasonal changes,
much of which is flow related. Seasonal changes in flow and quality are also related to land use,
agricultural activities, and wastewater discharge practices. Long-term trends show that concentrations
of ammonia, organic nitrogen, ammonia plus organic nitrogen, total organic carbon, and chemical
oxygen demand are higher during the wet seasons, which may be related to the flushing of accumulated
soluble, colloidal, or particulate material that accumulates during the dry season.

In general, water quality downstream of Prado Dam falls within acceptable limits provided by the Santa
Ana RWQCB (SAWPA 2011). Over the nearly 30-year period that records have been maintained at the
gauging station below Prado Dam, water quality objectives have been exceeded only occasionally and
generally fall within parameters specified in the SAR Basin Plan. However, in the Water Quality
Assessment Status for Reporting Year 2010, the portion of the SAR that includes Reach 9 (designated as
Reach 2 of the SAR by USEPA) occurs on the 303(d) list of water quality limited segments requiring the
development of a Total Maximum Daily Load (TMDL) (USEPA 2014a), for indicator bacteria. TMDL is a
calculation of the maximum amount of a pollutant that a waterbody can receive and still meet water
guality standards, and an allocation of that load among the various sources of that pollutant.
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5.4.2 Environmental Consequences
Significance Threshold

Based on the existing conditions discussed above, impacts would be considered significant if the
alternative results in:

e Substantial increases in the rate or amount of surface runoff resulting in flooding on-site or off-
site, or contributing runoff water that would exceed the capacity of an existing or planned storm
water drainage system;

e Anincrease in the demand for surface water in areas with existing shortages; and/or

e lLong-term violation of RWQCB water quality standards or objectives or impairment of beneficial
uses of water.

5.4.2.1 Phase 54

Grouted Stone and Sheet Pile Alternative (Preferred Alternative, Alternative 1)

Implementation of the grouted stone portion of the Preferred Alternative would entail removal of
existing riprap and reconstruction of the embankment with grouted stone. Construction would require
excavation of an approximately 24-foot-deep by 80-foot-wide by 1,100-foot-long trapezoidal-shaped
trench for construction of the grouted stone structure. The trench would be excavated outside of the
active river channel, away from surface waters in the SAR. However, depths to groundwater within
Reach 9 have been found to occur within a few feet of the ground surface and, as a result, construction
activities are anticipated to come into contact with groundwater. Excavated areas would be dewatered
by pumping any groundwater encountered outside of the work limits, most likely into the active river
channel downstream of this Reach 9 measure, thereby minimizing contact with construction activities.

Implementation of the sheet pile portion of the Preferred Alternative would entail the excavation of an
8-foot-deep by a few feet wide by 3,040-foot-long vertical trench to facilitate installation of the sheet
pile and associated tiebacks. Excavation of the sheet pile trench would also occur outside of surface
waters; however, given the groundwater depth within this Reach 9 measure, it is anticipated that sheet
piling will come in to contact with groundwater. Groundwater is not expected to be exposed and, as
such, dewatering for installation of the sheet piling portion of the project is not expected.

Based on the above, there would be no impacts to surface waters. The grouted stone and sheet pile
structures would be installed outside of surface waters. Therefore, the Grouted Stone and Sheet Pile
Alternative would not introduce or leach inorganic or organic compounds into surface waters.
Additionally, the contractor would be required to develop and implement a SWPPP, which should
minimize impacts to water quality during project construction. This would include construction of a silt
fence or other barrier between the work area and floodplain, where necessary.
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Soil Cement and Sheet Pile Alternative (Alternative 2)

The Soil Cement and Sheet Pile Alternative would have impacts similar to the Grouted Stone and Sheet
Pile Alternative. Implementation of this alternative would also avoid surface waters and require the
development of a SWPPP to minimize impacts to water quality.

No Federal Action Alternative (Alternative 3)

Under the No Federal Action Alternative, reconstruction of the existing bank protection structure to
provide additional protection against high flows and scour would not occur. As a result, excavation of a
trapezoidal-shaped trench that could expose groundwater would not be required, and the discharge of
groundwater to surface waters of the SAR during dewatering would not occur.

However, future high-volume releases from Prado Dam could undermine and erode existing bank
protection and threaten adjacent infrastructure, including East La Palma Road, the SAR Trail, industrial
facilities, and commercial development. Periodic emergency repairs of existing bank protection may be
required and would likely entail the discharge of rocks to stabilize the embankment. It is possible that
emergency repairs would require some amount of discharge into flowing water (if the river channel
migrates against or into the embankment), and may require excavation to establish a proper toe for
rocks. However, it is unlikely that major repair activities would occur in or near surface water as the river
would probably be diverted prior to construction. Moreover, activities would be monitored and
appropriate BMP would be implemented to minimize impacts to water quality from debris and loose
sediment.

5.4.2.2 Phase 5B

Grouted Stone Alternative (Preferred Alternative, Alternative 1)

The Grouted Stone Alternative would entail removal of existing protection and reconstruction of the
embankment with grouted stone. Construction would require excavation of an approximate 24-foot-
deep by 80-foot-wide by 19,700-foot-long trapezoidal-shaped trench along the length of the project
area. Trench excavation would occur outside of the active river channel, away from surface waters in
the SAR. However, depths to groundwater within Reach 9 have been found to occur within a few feet of
the ground surface and, as a result, construction activities are anticipated to come into contact with
groundwater. Excavated areas would be dewatered by pumping any groundwater encountered outside
of the work limits, most likely into the active river channel downstream of the project area, thereby
minimizing contact with construction activities.

Based on the above, there would be no impacts to surface waters. The grouted stone structure would
be installed outside of surface waters and would not introduce or leach inorganic or organic compounds
into surface waters. Additionally, the contractor would be required to develop and implement a SWPPP,
which should minimize impacts to water quality during project construction. This would include
construction of a silt fence or other barrier between the work area and floodplain, where necessary.
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Soil Cement Alternative (Alternative 2)

The Soil Cement Alternative would have impacts similar to the Grouted Stone Alternative.
Implementation of this alternative would also avoid surface waters and require the development of a
SWPPP to minimize impacts to water quality.

No Federal Action Alternative (Alternative 3)

Under the No Federal Action Alternative, reconstruction of the existing bank protection structure to
provide additional protection against high flows and scour would not occur. As a result, excavation of a
trapezoidal-shaped trench that could expose groundwater would not be required, and the discharge of
groundwater to surface waters of the SAR during dewatering would not occur.

However, future high volume releases from Prado Dam could undermine and erode existing bank
protection and threaten adjacent infrastructure, including East La Palma Road, the SAR Trail, industrial
facilities, and commercial and residential development. Periodic emergency repairs of existing bank
protection may be required and would likely entail the discharge of rocks to stabilize the embankment.
It is possible that emergency repairs would require some amount of discharge into flowing water (if the
river channel migrates against or into the embankment), and may require excavation to establish a
proper toe for rocks. However, it is unlikely that major repair activities would occur in or near surface
water as the river would probably be diverted prior to construction. Moreover, activities would be
monitored and appropriate BMP would be implemented to minimize impacts to water quality from
debris and loose sediment.

5.4.2.3 Phase 4

Soil Cement Alternative (Preferred Alternative, Alternative 1)

Under the Soil Cement Alternative, an approximate 3,790-foot-long soil cement structure would be
constructed in place of the existing soil cement. The new structure would be approximately 30 feet in
height and 10 feet in width, and placed at a 1H:1V slope. Approximately 10 feet would be exposed
above-ground, with the remaining structure buried. A trapezoidal cut is required to place the soil
cement structure. The excavation footprint would be approximately 100 feet wide along the 3,790-foot
span. Excavation would occur outside of the active river channel, away from surface waters in the SAR.
However, depths to groundwater within Reach 9 have been found to occur within a few feet of the
ground surface and, as a result, construction activities are anticipated to come into contact with
groundwater. Excavated areas would be dewatered by pumping any groundwater encountered outside
of the work limits, most likely into the active river channel downstream of the project area, thereby
minimizing contact with construction activities.

Based on the above, there would be no impacts to surface waters. The soil cement structure would be
installed outside of surface waters and would not introduce or leach inorganic or organic compounds
into surface waters. Additionally, the contractor would be required to develop and implement a SWPPP,
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which should minimize impacts to water quality during project construction. This would include
construction of a silt fence or other barrier between the work area and floodplain, where necessary.

Grouted Stone Alternative (Alternative 2)

The Grouted Stone Alternative would have impacts similar to the Soil Cement Alternative.
Implementation of this alternative would also avoid surface waters and require the development of a
SWPPP to minimize impacts to water quality.

No Federal Action Alternative (Alternative 3)

Under the No Federal Action Alternative, reconstruction of the existing bank protection structure to
provide additional protection against high flows and scour would not occur. As a result, excavation of a
trapezoidal-shaped trench that could expose groundwater would not be required, and the discharge of
groundwater to surface waters of the SAR during dewatering would not occur.

However, future high volume releases from Prado Dam could undermine and erode existing bank
protection and threaten adjacent infrastructure, including segments of SR-91, the SAR Trail, and the
SARI Line located adjacent to the project reach. Since both the highway and the SARI wastewater line
that is currently being placed behind the existing bank protection are regionally important, maintenance
and emergency repair actions would be undertaken expeditiously to provide protection. Periodic
emergency repairs of existing bank protection may be required and would likely entail the discharge of
rocks to stabilize the embankment. It is possible that emergency repairs would require some amount of
discharge into flowing water (if the river channel migrates against or into the embankment), and may
require excavation to establish a proper toe for rocks. However, it is unlikely that major repair activities
would occur in or near surface water as the river would probably be diverted prior to construction.
Moreover, activities would be monitored and appropriate BMP would be implemented to minimize
impacts to water quality from debris and loose sediment.

In the event that high flow conditions lead to rupture of the SARI Line, treated wastewater containing
high concentrations of salt would be released into surface waters. Potential rupture of the SARI Line
could entail temporary exceedances of surface water quality standards.

5.4.2.4 BNSF Bridge

Pier and Abutment Protection Alternative (Preferred Alternative, Alternative 1)

Under this alternative, reinforced concrete walls, sheet pile and reinforced concrete diaphragm walls,
and grouted stone protection would be constructed to provide additional scour protection to bridge
piers and abutments, and tie previously constructed bank protection along the east bank of the channel
into the existing eastern bridge abutment. Reinforced concrete enclosure walls would be installed
around Pier Nos. 2 through 5 and reinforced concrete pier nose extension walls would be constructed
immediately upstream of these piers. The project would also construct sheet pile and reinforced
concrete diaphragm walls with tieback anchors parallel to existing Pier Nos. 1 and 6 to guide the design
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flow safely under the bridge. Additionally, 24-inch grouted stone bank protection would be installed to
tie the existing bridge abutment along the east bank of the river channel (Pier No. 1) into bank
protection installed upstream (Phase 2A) and downstream (Phase 2B) of the BNSF Bridge.

The construction of the pier noses would require work within the main channel, and construction
activities would come into contact with groundwater. However, the flow would be diverted, and the
project area dewatered (any groundwater encountered would be pumped outside of the work limits,
most likely into the active flow channel downstream of this Reach 9 measure). Therefore, minimal
surface water would be present within the project area during construction. The act of diverting surface
flows would lead to substantial turbidity for several hundred feet downstream of the diversion point,
which is expected to dissipate within a few hours. This analysis is based on observations and
measurements obtained during diversions that have recently occurred at other Reach 9 project features,
including Phases 2B and 3. Upon completion of construction, a temporary, localized increase in turbidity
as flows flush unconsolidated material downstream could occur; however, levels would return to
baseline soon after.

Based on the above, temporary impacts to surface waters could occur; however, the contractor would
be required to develop and implement a SWPPP, which should minimize impacts to water quality during
project construction. This would include construction of a silt fence or other barrier between the work
area and floodplain, where necessary.

No Federal Action Alternative (Alternative 2)

Under the No Federal Action Alternative, the construction of bridge pier and abutment protection
features to provide additional protection against high flows and scour would not occur. As a result,
construction activities within the river channel would not be required and a diversion of the active river
channel during construction of in-stream features would not be required. As such, there would be no
impacts to the surface waters. However, future high flow conditions through the project reach could
undermine the BNSF Bridge piers, periodically threatening bridge stability and requiring emergency
repairs to avoid catastrophic loss. Emergency repairs would be limited in scope and duration and would
likely entail the discharge of rocks to stabilize existing bridge piers, abutments, and existing
embankments, and it is possible that emergency repairs could require some amount of excavation to
establish a proper toe for rocks within or near surface waters. This could result in temporary elevations
in turbidity. However, turbidity levels would return to baseline conditions upon completion of
construction.

5.4.3 Environmental Commitments

Previous environmental commitments and mitigation measures were outlined and summarized in the
2001 Final SEIS/EIR, and remain in effect. The following environmental commitment from the 2001 Final
SEIS/EIR would be incorporated into contract specifications or otherwise implemented by the Corps to
reduce potential impacts to water quality.
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WR-1

WR-3

WR-3

Prior to initiating construction, the construction contractor shall prepare an erosion
control plan to control potential sedimentation and turbidity impacts. The erosion
control plan shall include temporary measures such as sandbags and/or water bars and
may include long-term measures such as re-vegetating the access road.

The construction contractor shall obtain a National Pollution Discharge Elimination
System (NPDES) construction stormwater permit prior to construction.

Prior to construction, the construction contractor shall prepare a pollution prevention
plan to reduce the potential for accidental release of fuels, pesticides, and other
materials. This plan shall include the designation of refueling locations, emergency
response procedures, and definition or reporting requirements for any spill that occurs.
Equipment for immediate cleanup shall be kept at the staging area for immediate use.
This plan shall also include pesticide application activities such as storage, handling of
herbicides, and application methods.

The following commitments have been implemented during the construction of previous protection

measures in Reach 9, and would be incorporated into contract specifications for current Reach 9

measures to reduce potential impacts to surface and groundwater quality.

EC-WQ-1:

EC-WQ-2:

EC-WQ-3:

EC-WQ-4:

Obtain a dewatering permit if the installation and maintenance of the structure extends
into the groundwater table.

Keep cleanup equipment and supplies at the staging area for immediate use.

Utilize liners and earthen berms in the establishment of upland refueling areas to isolate
potential fuel spills from the aquatic environment. Keep fuel spill cleanup equipment
and supplies adjacent to the refueling area.

Place oil drip pans underneath engine block and hydraulic systems for equipment not in
use.

5.4.4 Summary of Significance Thresholds Related to Proposed Alternatives

The proposed alternatives would have no significant impacts on surface water, based on the following:

e Proposed alternatives would not substantially increase the rate or amount of surface runoff and

cause flooding on-site or off-site, or contribute runoff water that would exceed the capacity of

an existing or planned storm water drainage system; and/or

e Proposed alternatives would not increase demand for surface water in areas with existing

shortages.

Proposed alternatives would not result in long-term violations of RWQCB water quality standards or
objectives or cause impairment of beneficial uses.
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5.5 Biological Resources

The information presented in this chapter describes the biological resources that occur within Phases 4,
5A, and 5B, and BNSF Bridge and their vicinities. It includes descriptions of common plant communities
and wildlife, including special-status species that have either been observed or have the potential to
occur within these Reach 9 measures.

5.5.1 Affected Environment
General Setting

Natural conditions in Reach 9 are generally dictated by climate, which is typical of southern California
inland areas. The watershed’s Mediterranean climate is characterized by typical hot, dry summers and
relatively cooler, wetter winters. The annual precipitation in the region averages approximately eighteen
inches per year. Most precipitation occurs between November and March with little to no rainfall during
summer months. Prevailing temperatures in the watershed vary depending on location, elevation, and
topography. These conditions all contribute to the unique composition of vegetation communities and
wildlife species occurring in the region.

Reach 9 occurs within the SAR Canyon, which extends from Prado Dam, approximately 8.3 miles
downstream to the vicinity of Weir Canyon Road Bridge, where the river transitions from a relatively
natural channel that meanders and bifurcates, to an engineered channel with armored banks. The Reach
9 measures extend from near the upstream end of Reach 9 where the BNSF Bridge spans the river,
downstream through the Phase 4 area along the south bank, and Phase 5B then 5A along the north
bank, near the downstream end of Reach 9.

Although the SAR consists of a diverse assemblage of habitats that are vital to a variety of biological
resources, it is also subject to human disturbance. Disturbances include urban development, agricultural
development, and flood control activities. More recently, disturbance to the SAR and its habitats have
occurred during construction of the SARI Line, Phase 2A and Phase 3. Other types of disturbances occur

III

in the area as well, including floods, fires, and other more “natural” occurrences. The Freeway Complex
Fire, which occurred in 2008, burned approximately 30,300 acres, including the entire Phase 4 area,
portions of the Phase 5A and 5B areas, and within close proximity of the BNSF Bridge. In general, plant
communities affected by the fire have recovered. Signs of the fire are still apparent in some areas where

an occasional burned tree stump with new limbs and leaves is observed.
Plant Communities

A description and analysis of plant communities in Reach 9 of the SAR was originally provided in the
2001 EIS/EIR. A more recent plant community mapping effort was conducted in Reach 9 to comply with
requirements related to the Santa Ana River Canyon Habitat Management Plan Maintenance and
Monitoring Report (HMP) (County of Orange 2014a) for Reach 9, which itself was a requirement of the
SARMP’s 1988 SEIS and 2001 Biological Opinion (BO). This HMP mapping effort followed the Orange
County Habitat Classification System (HCS) (County of Orange 1992), which was developed specifically
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for plant communities occurring within Orange County. It was conducted by LSA Associates, Inc. in early
2012 using orthographically rectified aerial photographs at a scale of 1”=100’, combined with field-
truthing surveys. The minimum polygon size was 0.5 acres (Orange County 2012a). Reconnaissance-level
field surveys of Phases 4, 5A, 5B, and BNSF Bridge were conducted on April 14 and 15, 2014. The surveys
were conducted to confirm, and if needed, update existing HMP vegetation data.

At the most general level, four plant communities occur within the Reach 9 measure areas, including:
(1) Riparian, (2) Upland, (3) Water, and (4) Developed. These four general scale characterizations are
broken down into the vegetation communities/land cover types depicted for each Reach 9 measure in
Figures 5.5-1 through 5.5-4. The detailed community classifications shown on the figures correspond
with the Orange County HCS. Descriptions of communities/classifications occurring within the Reach 9
measure areas are provided in the following paragraphs and closely follow descriptions provided in the
HMP.

Riparian

Two major plant communities are included in the general scale riparian designation. These include
riparian, as defined by the Orange County HCS, as well as disturbed communities that occur within the
riparian corridor and are generally known to be associated with plant species on the river banks.

Riparian

According to the Orange County HCS, the riparian plant community consists of trees, shrubs, or herbs
that occur along watercourses and bodies of water. The vegetation is adapted to flooding and soil
saturation during at least a portion of its growing season. Riparian communities are considered sensitive
by CDFW (Holland 1986). Seven riparian vegetation communities occur in the Reach 9 measure areas.
They are described below.

e Barren Riparian. Barren riparian areas have recently experienced a significant flood event that
has currently left them devoid of vegetation. The soils within these areas are dominated by
cobble and coarse sands. Fine sediments are absent. Although these areas appear disturbed or
barren, they are expected in healthy, dynamic native riparian systems. This community type is
present in Phases 4, 5A, and 5B.

e  Willow Riparian Scrub. Willow riparian scrub is dominated by willow species and saplings of
riparian forest. Common willow scrub dominants include arroyo willow (Salix lasiolepis) and
narrow-leaved willow (Salix exigua), with lesser amounts of mulefat (Baccharis salicifolia) and
black willow (Salix nigra). Non-native species common in this scrub may include castor bean
(Ricinus communis), giant reed (Arundo donax), tree tobacco (Nicotiana glauca), and pampas
grass (Cortaderia sp.). This community type is present in Phase 5B.
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e Mulefat Scrub. Mulefat scrub consists of dense stands of mulefat (Baccharis salicifolia) and
lesser amounts of willow. It usually occupies intermittent streambeds, seeps, and toe of
landslides where local seeps develop. Other species associated with this community may
include Bermuda grass (Cynodon dactylon), California mugwort (Artemisia douglasiana), lamb’s
quarters (Chenopodium sp.), western ragweed (Ambrosia psilostachya), Douglas’ nightshade
(Solanum douglasii), castor bean, and cocklebur (Xanthium strumarium). This community type is
present in Phases 5A and 5B, and BNSF Bridge.

e Black Willow Riparian Forest. Black willow riparian forest is a multilayered forest with a canopy
dominated by black willow, with some red willow (Salix laevigata) and arroyo willow. The
subcanopy layer contains arroyo willow and mulefat. Coast live oak and western sycamore are
occasionally present on the outer margins of this forest. The understory is composed of
different associations of species, such as hoary nettle (Urtica holosericea), poison oak
(Toxicodendron diversilobum), California mugwort, and Douglas’ nightshade. The habitat
develops on floodplains along major rivers and streams. This habitat type is found along the
banks of the SAR and occurs in Phase 5B.

e Arroyo Willow Riparian Forest. Arroyo willow riparian forest has a closed canopy of arroyo
willow in arborescent form. The understory is similar in composition to black willow forest. The
forest occurs on floodplains along major streams and rivers. Within the Reach 9 measure areas
this habitat type is mainly found adjacent to the SAR and may integrate with black willow
riparian forest and cottonwood-willow riparian forest. This community type is present in Phases
5A and 5B.

e (Cottonwood-Willow Riparian Forest. Cottonwood-willow riparian forest is a multilayered forest
community dominated by cottonwoods (Populus fremontii) and willows with other tree species
at low numbers and percent cover. It is typically lower on the floodplain than the other forest
types previously described. A second canopy layer of mulefat, poison oak, and wild grape (Vitis
californica) is often associated. The understory is composed of hoary nettle, branching phacelia
(Phacelia ramisissima), and blackberry (Rubus ursinus). Several invasive weedy species,
principally giant reed or arundo, castor bean, and tree tobacco, are often found within or beside
these forest areas. This community type is found adjacent to the SAR and is present in Phases
5A and 5B, and BNSF Bridge.

e Herbaceous Riparian. Herbaceous riparian habitat is an early successional stage of riparian
scrub and forest. Flooding or other disturbances often scours woody riparian vegetation away,
and the site is rapidly colonized by pioneer wetland herbaceous plants. Flooding is frequent in
these areas. This community type is found in Phases 5B and 4.
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