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1 INTRODUCTION 

1.1 Background 

The Otay River Estuary Restoration Project (ORERP) is a partnership between Poseidon Water 
(Channelside) L.P. (Poseidon), the U.S . Fish and Wildlife Service (Service or USFWS), and San 

Diego Bay National Wildlife Refuge (Refuge). The ORERP project involves the creation, 
restoration, and enhancement of coastal wetlands to benefit native fish, wildlife, and plant 

species and to provide habitat for migratory seabi rds and shorebirds and salt marsh-dependent 

species within the South San Diego Bay Unit of the Refuge (see Figure I). Restoration is 
consistent with the goals and objectives of the Service's San Diego Bay National Wildlife 

Refuge Comprehensive Conservation Plan (CCP) (USFWS 2006a) and the terms and conditions 
of the permits issued by the California Coastal Commission (Coastal Commission) and San 
Diego Regional Water Quality Control Board (Regional Board) for the Carlsbad Desalination 

ProjecL In 2006, the Service completed the CCP and accompanying Environmental Impact 
Statement (EIS) and Record of Decision (ROO). The CCP guides the management of the Refuge 

over a IS-year period and describes the wildlife and habitat management goals for the South San 
Diego Bay Unit. 

On November 15, 2007, the Commission approved a Coastal Development Permit (COP No. E-
06-013) for Poseidon ' s proposal to construct and operate a desalination facility in Carlsbad, San 
Diego County, California. As part of that approval, the Commission required Poseidon, through 

Special Condition 8. to submit for additional Commission review and approval a Marine Life 
Mitigation Plan (MLMP) to address the impacts to be caused by the facility's use of estuarine 

water and its entrainment of marine organisms. The MLMP was conditionally approved by the 
Coastal Commission on August 6, 2008 (CCC 2008). With the incorporation of the 
Commission 's revisions, the MLMP was finalized on November 21. 2008 (Poseidon 2008). On 

May 13, 2009, the R WQCB added a fish productivity requirement and approved the MLMP. as 
incorporated within the March 27, 2009, Minimization Plan. This approval is outlined within 

Order No. R9-2009-0038 . In September 2009, Poseidon agreed to increase the number of 
restored acres from 55.4 to 66.4 to provide ll additional acres. 

The MLMP and associated actions described above require Poseidon to submit a proposed mitigation 
site and preliminary restoration plan that achieved the following mitigation requirements: 

• Create or substantially restore tidal wetland habitat preferably in the San Diego Region 

• Provide at least 66.4 acres of mitigation at a maximum of two sites 

• The chosen site must be available and protected against futu re degradation 

• Fish productivity must be at least I, 717.5 kg/year 
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After conducting a comparison study that evaluated IS sites in the Southern California Bight based 

on the MLMP's objectives, and meeting with Commission staff and the Scientific Advisory Panel 

(SAP) with representatives from Federal and State agencies over the course of a year, Poseidon 

concluded that the Otay River Floodplain Site was the most suitable mitigation site to fulfill the 
requirements, objectives. and restrictions outlined in the MLMP. On February 9, 2011, the 

Commission agreed with Poseidon and unanimously approved the Otay River Floodplain Site and 

preliminary restoration plan (CCC 20 I I). The site was approved by the Regional Board on March 

9, 20 I I (R WQCB 20 I I) . The Service and Poseidon Resources entered into a Memorandum of 

Understanding (MOU) to establish a partnership to facilitate the restoration of property within the 
Refuge consistent with the CCP and Poseidon's Commission permit requirements. 

Since November 20 II, Poseidon's project team has worked in conjunction with the Service, 

Commission staff, the SAP, Regional Board staff, Port of San Diego, California Department of 

Fish and Wild li fe, and California State Coastal Conservancy staff on potential design alternatives 

to the originally proposed preliminary restoration plan. Collectively, this collaborative 
relationship is known as the "MLMP Workgroup." The MLMP Workgroup has reviewed site 

opportunities and constraints, and evaluated restoration project design a lternatives prior to 

finalizing the ORERP for the environmental review process. 

In coordination with the MLMP Workgroup, Poseidon conducted several site-specific studies to 

aid in the development of project alternatives. Based on these studies. Poseidon proposed a 

revised mitigation site and prel iminary restoration plan. The revised mitigation site would 
encompass two restoration areas -the Otay River Floodplain Site and Pond I 5 Site, located in 

the southeast corner of the South San Diego Bay Unit of the San Diego Bay National Wildlife 

Refuge (Refuge). The revised preliminary restoration plan would decrease the mitigation 

footprint of the Otay River Floodplain Site to the area west of Nestor Creek, to avoid potential 

impacts associated with cultural resources and contaminated soils, and expand the mitigation 

footprint to incorporate Pond 15. Poseidon would receive approximately 70% of the required 

mitigation credit from the restored salt ponds and approximately 30% from the Otay site. On 
December II. 20 13, the Coastal Commission approved the proposed moditication to the Otay 

River Floodplain Mitigation Site and Preliminary Restoration Plan submined by Poseidon. in 

compliance with the MLMP, approved on August 6, 2008 in accordance with Special Condition 

8 of COP No. E-06-0 13. A Draft EIS. concurrently written with this Final Restoration Plan (FRP), 

analyzes two alternatives for the ORERP that would fulfill requirements of the MLMP. These 

alternatives are the Intertidal Alternative and the Subtidal Alternative. Berwecn these two 

alternatives, the Intertidal Alternative was determined to be the preferred action and is subject of this 

FRP. A detailed description ofthe proposed restoration plan is provided in Section 4.0 of this FRP. 

DUDEK 2 
6758 

May 2014 

November 12, 2014 
Item No. 9 

Supporting Document No. 6



' '\.., ., 
' .. 

' \. '\ 
\ 

\ 

\ 
\ 

' \ 
\ 

\ 

\ 
\ 

\ 

\ 
\ 

\ 

CORONAOO 

\ 
\ 

\ 

\ 
' \ 
\ 

\ 
\ 

\ 

c::::J ProJect S<te .---l __ .J Crty Limits 

C San Diego National W.ldhfe Refuge 

() 0 5.000 
--== - -==:1 Fetl 

8ASE SOURCE; ESRI 

\ 
\ 

\ 
\ 
\ 

\ 
\ 
\ 

\ 
\ 
I 

\ 
I 
I 

\ 

II 

\I 
I\ 
II 

\I ,\ 
II 

\' ,\ 

NATIO~AL 
CITY 

rnpcn I 8e01 

FIGURE 1 

Regional Map 
Final ReslOfahon Plan ror the Otay River Estuary Restoraoon Project 

November 12, 2014 
Item No. 9 

Supporting Document No. 6



DUDEK 

Draft Final Restoration Plan for the 
Otay River Estuary Restoration Project 

INTENTIONALLY LEFT BLANK 

4 
6758 

May 2014 

November 12, 2014 
Item No. 9 

Supporting Document No. 6



Draft Final Restoration Plan for the 
Otay River Estuary Restoration Project 

1.2 Final Restoration Plan Purpose 

This FRP focuses primarily on the restoration effort proposed by Poseidon and the Service of 
subtidal, intertidal mudflat, intertidal coastal salt marsh, and transitional habitats as well as 

associated upland habitats on a total of approximately 168 acres among two non·contiguous sites 

San Diego Bay National Wildlife Refuge·South San Diego Bay Unit as compensatory mitigation 
for estimated entrainment and impingement impacts associated with the Carlsbad Desalination 

Plant stand·alone operations. 

1.3 Final Restoration Plan Elements 

The required FRP elements are presented below, including each element's corresponding section 

within this FRP: 

I. Detailed review of existing, biological , hydrological conditions, ownership, land use, and 
regulation (Section 2.0). 

2. Evaluation of site-specific and regional restoration goals and compatibility with the goal 
of mitigating for the Carlsbad Desalination Plant impacts (Section 5.0). 

3. ldentit1cation of site opportunities and constraints (Section 3.0). 

4 . Restoration design, including: (Section 4.0) 

a. Proposed cut and fill, water control structures, stormwater control measures, buffers 
and transition areas, management and maintenance requirements. 

b. Planting programs, including removal of exotic species. sources of plants and/or 
seeds (local. if possible), protection of existing salt marsh plants. methods for 
preserving top soil and augmenting soils with nitrogen and other necessary soil 
amendments before planting, timing of plant, plans for irrigation until establish, and 
location of planting and elevations on the topographic drawings. 

c. Proposed habitat types (including approximate size and location). 

d. Assessment of significant impacts of design (especially on existing habitat values) 
and net habitat benefits. 

e. Location, alignment and specifications for public access facilities. 

t: Evaluation of steps for implementation (e.g., permits and approvals, development 
agreements, acquisitions of property rights). 

g. Cost estimates. 

h. Topographic drawings for final restoration plan at I ''-1 00' scale with a one-foot 
contour interval. 
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2 EXISTING CONDITIONS 

2.1 Land Use 

fhc approximarcl) 168-acre proJect site includes ~' o separate non-contiguous areas. the Ota) 
River floodplain Site and the Pond 15 itc. as sho\\n in figure 2. The 78-acrc Ota} Rtvcr 

Floodplain Site 1s open spacc. primarily used for wildlife habitat purposes. The project itc is 

located \Vithin the Cit) of an Diego and is designated as an open space floodplain 1one (Cit) of 

an Diego 2005). The purpose of this zoning designation is to protect the natural character of 
floodplains while pcnnitting development that \'ill not constitute a dangerous condition or an 
impediment to the flo\\ or flood waters. It aJso seeks to preserve the function of floodplains 
including the moderation of flood water flo,v:,, ground \\atcr recharge and wildlife habitat (Cit} of 

an Diego 20 ll). 

The Pond 15 Site i~ located "ithin the Cit) of National Cit). v.ithin the jurisdiction of tht: an 

Otego Ln.itied Port Dis!J'ict. The an Otego Unified Pon i\faster Plan identifi~ the Pond 15 Site 

v. ithin the outh Bay Salt Ponds Planning Subarea. \\-hich designates the area for 
··conservation/\\ etlands'' land u e (Port of an Diego 10 12). The approximately 90-acre Pond IS 

Ill! is an active &alt pond \\ irhin the I ,068 acre outh Bay alt Works. lltc Salt Works is a sail 

production facility Lhru as of 2006. produced between 60.000 to 80.000 tons of salt per ) ear. 

Vttrious ponions of the Salt Works are O\\ ned private!) or leased from the Airport Authoril) 

( U FWS 2006a). 

Interstate 5 (J-5) is located within one-quaner mile east of the project silt:. and provides regional 

access to the project area. Public access to the site is r..:stricted to both portions of the project site. 
due to v..ildlifc prcservatton on the Otay River Floodplam ite and active salt production \\ ithin the 

Pond 15 itt.:. The aturn Boulevard right-of-way contains a paved recreational trail that runs along 

the eastern border of the Ora) River Floodplain Site. located in Cit) of San Diego jurisdiction. This 
trail runs bcmccn Palm Avenue to the soulh and Main trcct to lhe nonheasL The Ba) hore 

Bike"'·ay. \\hich e:xt~m.ls 16 miles around the an Di~go Ba) . passes dtrectl~ nonh of the Otay 

River floodplain Stle between the salt ponds and the Ota) Rher channel ''ithin the old Coronado 
Branch oflhe Snn Diego and Ari7ona eastern roilroad right-of-way (USFW 2006a). 

Land uses surrounding the projt!ct site generally include op~n space. netghborhood residential 

and commercial d~!vclopme!nl. Direct I) cast of d1e project site arc lands that currentl:r exist as 

\\ ildlifc habitat bounded to the cast b) 1-5. 1 his land i located \\ ithin the Ota) River tloodplain 

as a part of the Refuge. The open spacl! area contain:. \'arious underground and O\ crhead public 

utilitie!:. located \'-'ithin eas~menrs or dedicated street ngh~-of-wa~ v.tthin Cit) of an Diego 

jurisdiction and are not included w&thin [he Refuge boundary ( lJ FW 2006a). Parcels 7oncd for 
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agricultural residential and light industrial uses by the City of San Diego are located to the 
northeast of 1-5 . Further northeast, the City of Chula Vista maintains jurisdiction over land zoned 
for limited industrial and thoroughfare commercial uses (City of Chula Vista 2009). 

Additionally, the 55 acre Chula Vista Wildlife Reserve is located north of the Pond 15 Site, built 
from dredged material from the development of the Chula Vista Harbor. The Chula Vista 
Wildlife Reserve is managed by the Port in addition to tidelands within the bay and on the 
bayfront currently used for various recreational, open space and marine-related industrial 
purposes. Ciry of Chula Vista and the Port-owned lands within this area are subject to 
development as governed under the Bayfront Redevelopment area. These improvements would 
include an increase in the intensiry of uses around the Chula Vista Marina and improved public 
access to the bay (USFWS 2006a). 

Areas located southwest of the project site, under the jurisdiction of the City of Imperial Beach, 
are primarily zoned for medium density or two-family detached residential uses and contain 
various residential neighborhoods, including light industrials uses, an elementary school and a 
mobile home park (City of Imperial Beach 20 I 0). Lands owned by the Navy are located further 
northwest of the project site. including uplands and wetlands currently used for military training 
operations. The Imperial Beach General Plan encourages the increase of public access 

opportunities to the bay and the extension of bicycle and pedestrian paths along the bay front. 

South of the project site includes lands located within the City of San Diego zoned multi-unit 
residential and community oriented commercial development. These lands contain a mobile 
home park and commercial developments including a Home Depot, Vons and several financial 
institutions. A sewer pump station operated by the City of San Diego's Metropolitan Wastewater 
Department is located further west. Additionally, Pond 20A, located immediately south of the 
Otay River Floodplain Site, is owned by the Port of San Diego and occurs within the City of San 
Diego jurisdictional boundaries. The northern portion of Pond 20A is included within the 
management acquisition boundary for the Refuge (USFWS 2006a). 

2.2 Property Ownership 

Both portions of the project site are located within the Refuge. The Service is the current owner 
and manager of the Refuge that is part of the larger San Diego National Wildlife Refuge 
Complex. Specifically, the Pond 15 Site is within the South Bay Salt Works, which is a private 
facility that operates in accordance with a Special Use Permit issued by the Service to the Airport 
Authority. South Bay Salt Works operates under this lease with the Airport Authority and under 
an agreement with the Port of San Diego to continue production until 2009 (USFWS 2006a). 
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2.3 Regulation 

A number of federal, state and local agencies have jurisdiction over the restoration actions that 

would occur on the site. The Service owns the Otay River Floodplain Site. while the Pond 15 
Site is owned by the State Lands Commission. and leased to the Service. Both portions of the 

project site exist within the Refuge. Therefore, the project must be consistent with the San Diego 
Bay National Wildlife Refuge Comprehensive Conservation Plan and Environmental Impact 

Statement prepared in August 2006. Compliance with Executive Order 12996. Management and 

General Public Use ofthe National Wildlife Refuge System, Refuge Recreation Act of 1962, as 

amended, and the National Wildlife Refuge System Act o f 1966, as amended, and the National 
Wildlife Refuge System Improvement Act of 1997 would also be required. 

The Service's Consistency Detennination for the project with the CCP wou ld also need to 
receive concurrence from the Coastal Commission. This involves a determination that the CCP is 

consistent to the ma-..:imum extent practicable with the California Coastal Management Program 

in Section 307 of the Coastal Zone Management Act of 1972. The Coastal Commission will also 
be required to detennine if the project is consistent with the requirements, objectives and 
restrictions in the Marine Life Mitigation Plan (MLMP). 

Through a wetlands delineation. it was detennined that the project site does contain waters and 

wetlands that could be jurisdictional by the Anny Corps of Engineers (ACOE), the San Diego 
Regional Water Quality Control Board (RWQCB) and the Coastal Commission. Although the 

non-tidal portion of the Otay River channel wou ld have qualitied for California Department of 
Fish and Game (CDFG) jurisdiction. the portion is on federal land, and thus not subject to 

Section 1600 et seq. of the Cali fornia Fish and Game Code. As shown in Section 2.5, Biology, 
there are 14.5 1 acres of wetlands and non-wetland waters under the joint jurisdiction of the 

ACOE, R WQCB, and Coastal Commission as shown in Figure 6 (Dudek 20 12}. As such, the 
project would be subject to regulation under the Clean Water Act. Activities proposed within the 

project site would requ ire a Clean Water Act 404 Permit from the ACOE. 

Prior to obtaining a Section 404 permit. a Section 40 I Water Quality Certification from the 

RWQCB will be requ ired. Through the certification review process. the RWQCB is expected to 

require a National Pollution Discharge Elimination System (NPDES) pennit for the disposal of 
dredged/excavated material and may require coverage under the State's General NPDES perm it 

to control potential water quality impacts from construction activities. A portion of the project 
site is also located within the Otay River floodplain and will need to comply with Executive 

Order 11988. Floodplain Management, which prohibits federal agencies from contributing to 

adverse impacts associated with the modification of noodplains. In addition, a USACOE Section 

I 0 Rivers and Harbors Act Section I 0 Permit would be required due to the impacts associated 
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with the existing wetlands and filling waters of the U.S. Depending on the final construction 

methods, all dewatering activity may be subject to the appropriate R WQCB permit. 

Additionally, the project would require a project-level internal Section 7 consultation, as 

appropriate under the authorities of the Endangered Species Act (ESA), prior to the 

implementation of the action proposed in accordance with the CCP that may affect federally 

listed endangered or threatened species in the Otay River floodplain. A programmatic Biological 

Opinion was prepared under the authorities of the ESA for the CCP. Furthermore, the project 

must comply with the Migratory Bird Treaty Act of 1918, as amended. the Fish and Wildlife Act 

of 1956, as amended, Executive Order 13 I I 3, Invasive Species, and Executive Order I 3 186, 
Responsibilities of Federal Agencies to Protect Migratory Birds. The project could also affect 

fish habitat and would require consultation with the National Marine Fisheries Service (NMFS) 

under the Magnuson-Stevens Fishery Conservation and Management Act for federal permitting 

and funding activities that could adversely affect Essential Fish Habitat, affect the endangered 

east Pacific green turtle. 

Wildlife habitat changes resulting from proposed project implementation would also apply to the 

City of San Diego Subarea Plan for the Multiple Species Conservation Program (MSCP), which 
addresses the multiple species habitat needs and the preservation of native vegetation 
communities in southwestern San Diego County. The Subarea Plan was prepared prior to 

establishment of the CCP, and therefore, is not entirely reflective of the current plans for the 

South San Diego Bay Unit as described in the CCP. The project site is also located on federally 
owned land and would not need to comply with the provisions of the MSCP. However, the 

Subarea Plan does clarify that if the site is converted to a new use, the use should be '·compatible 

with the resource goals and objectives ofthe MHPA and other regulations and polices applicable 

to the site, or enhanced/restored" (City of San Diego 1997). 

To ensure protection of potentially occurring cultural resources on-site, the project would be 

required to comply with Executive Order 11593, Protection and Enhancement of the Cultural 

Environment, Executive Order 13007, and the National Historic Preservation Act of 1966, as 

amended. Protection of cultural resources would also be required to follow the provisions of the 

Indian Sacred Sites, Executive Order 13175, Consultation and Coordination with Indian Tribal 

Governments, Antiquities Act of 1906. the American Indian Religious Freedom Act of 1978, and 

the Native American Graves Protection and Repatriation Act of 1990. Furthermore, compliance 

with the Archaeological Resources Protection Act of 1979 and the 36 CFR 79: Curation of 

Federally Owned and Administered Archaeological Collections would be required to protect 

archaeological resources that may exist on the site the project. 
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Regarding air quality, the project would need to comply with Rule ISO I of the San Diego Air 

Pollution Control District's (District) Rules and Regulations. This would ensure that Federal 

Agencies do not take actions that are inconsistent with the efforts of the District to achieve the 

National Ambient Air Quality Standards (NAAQS), and that federal agencies do not fail to take 

advantage of opportunities to assist in the achievement of the NAAQS (San Diego Air Pollution 
Control District 1995). 

2.4 Physical 

2.4.1 Geology/Soils 

Soils 

The Pond I 5 Site is comprised of 140 million gallons of water, and underlain by Quaternary 
Alluvium. This is a silt. sand, clay, and gravel with minor cobbles and boulders generally found 

in river and stream bottom, valley fill , flood plain, fan, beach sand, swamp, and sand dune 

deposits. The Pond 15 Site is within a liquefaction hazard area, or an area with shallow 
groundwater tables and poorly consolidated granular sediments potentially subject to hazards 

associated with seismically induced liquefaction, per the City of Chula Vista General Plan EIR 

Geologic Maps (Figures 5.5-1 and 5.5-2 in the General Plan EIR) (City of Chula Vista 2005). 

The Otay River Floodplain Site is located at the western terminus of the Otay River within the 

Otay River floodplain. The groundwater level exists between a range of 3 to 8 feet below the 

surface due to the local groundwater gradient (USFWS 2006a). In general, the floodplain is 

characterized by soft A II uvial/Bay Deposits under three to five feet of uncompacted fill soils. As 
shown in Figure 3, the Otay River Floodplain Site is almost entirely composed of Grangeville 

fine sandy loam at slopes ranging from 0 to 2%. This type of soil is often found in alluvial fans 

and has a high capacity to transmit water. The soil is considered fertile, with a very high water 
capacity and a low possibility of erosion. This soil type extends onto the open space land to the 

east of the project site where Visalia gravelly sandy loam ranging from 2 to 5% slopes comprises 

the majority of the land. Visalia gravelly sandy loam is also commonly found in alluvial fans and 

has a high capacity for transmitting water. However, this soil only contains a moderate available 

water capacity compared to the soil on the project site. Additionally the open space area to the 

east of the Otay River Floodplain Site contains areas of Riverwash and Tujunga sand, both of 

which are common in floodplains. These soils have high water transmitting capabilities and only 
moderate available water capacity (NRCS 20 II). 

As outlined within the report titled, ''Sampling and Analysis Report Otay River Estuary 

Restoration Soil Characterization Program'' as prepared by Anchor QEA, L.P. (Anchor QEA, 
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L.P. 20 13), the Otay River floodplain was sampled for grain size, total organic carbon (TOC), 

metals, pesticides, total petroleum hydrocarbons (TPHs), polycholoronated biphyenls (PCBs), 

and semi·voJatile organic carbons (SVOCs). Borings were taken from six locations within the 
project site, ranging from the surface to eight feet below the surface. I 0 additional boring sites 

with the same elevation ranges were sampled within the floodplain adjacent to the Otay River 

Floodplain Site. Within the boundary of the Otay River Floodplain Site, none ofthe soil samples 

included the tested contaminants. However, contaminants were detected within samples in the 

Otay River floodplain in the vicinity of the project site, including DOTs, toxaphene, PCBs, and 

elevated concentrations of metals including copper, zinc, and lead. 

Seismicity 

Faults 

No known faults exist on the project with the closest mapped fault being the Rose Canyon Fault 

that traverses through downtown San Diego and passes the project site offshore to the west. The 

Rose Canyon Fault is estimated to be able to produce a maximum seismic event of 6.0 to 6.5 on 
the Richter Scale (GEOCON 1986). The La Nacion Fault Zone, a quaternary fault area, also 

exists approximately 4 miles to the east of the project site (California Geological Survey 20 I 0). 
This fault zone has an estimated potential of producing a maximum seismic event of 5.0 to 6.0 

on the Richter Scale. However, the probability of such an event occurring is remote. The 

Coronado Bank Fault Zone and the San Diego Trough Fault Zone also traverse approximately I 0 

to 25 miles west of the project site. These fault zones are considered to be ''potentially active" 

having produced a Magnitude 4.6 earthquake on June 29, 1983 approximately I 0 miles west of 

San Diego (GEOCON 1986). 

GrtJUitd Sllaki11g 

The potential ground motions that could be experienced from an eanhquake event are typicall y 

expressed as a fraction of acceleration due to gravity (g). The estimated peak ground accelerations 

that could occur at the project site, which have a I 0% probability of being exceeded in a 50-year 
span of lime, range from approximately 0.25 g to 0.32 g (California Geological Survey 2003). 
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Liquefaction refers to an instance where soil that typically behaves as a solid is transformed into 

soil that behaves as a liquid, similar to quicksand. This occurs when soil below the water table is 
subjected to vibrations, such as those produce by earthquakes. and causes the water pressure in 

the pores of the soil to increase, decreasing soil strength. The Pond 15 Site is comprised of 
approximately 140 million gallons of water, and therefore liquefaction hazard in this area is high . 

According to a geotechnical investigation performed by GEOCON in 1986 on the Otay River 
floodplain, the loose to moderately dense, silty sand deposits found on the Otay River Floodplain 

Site arc considered susceptible to potential liquefaction in the event of a moderate to heavy 
ground marion. It was derennined that these soils have a moderate to high potential for 

liquefaction considering the shaking characteristics of a 6.0 Magnitude earthquake. However, the 

clayey silts, silty clays and sandy gravels of the Alluvial/Bay Deposits were determined to 
possess a low liquefaction potential (GEOCON 1986). 

2.4.2 Natural Resources 

The City of San Diego has produced mineral resources that include salt, sand and gravel for 

decades. Sand and gravel used for building and construction materials arc extracted primarily 
north of the project site in the Mission Valley, Carroll Canyon~ and Mission Gorge areas. Some 

open pit mining operations for sand~ gravel and rock do exist within the areas covered by the 

Multiple Species Conservation Program subarea plan. Salt production in San Diego is principally 

conducted in the South Bay Salt Works, located within the South San Diego Bay Unit of the 
Refuge. This area. which includes the Pond 15 Site, contains approximately I ,068 acres and has 

produced salt for over 130 years. The current operation uses solar evaporation in diked ponds to 
facilitate the concentration and precipitation of salt from the bay water (City of San Diego 2008). 

The approximately 90-acre Pond 15 Site is an active solar salt pond included within this 

operation which produces between 60,000 to 80,000 tons of salt per year (USFWS 2006a). 

Mineral Resource Zones for the City of San Diego. which indicate the probability of an area 
having valuable mineral resources, are shown in Figure 4. Although Pond 15 Site is a part of the 

salt production at the Salt Works, the area is not classitied as Mineral Resource Zone. The Otay 

River Floodplain Site is classified by the City of San Diego as a Mineral Resource Zone I. which 

is considered an area where no significant mineral deposiLS arc present, or where it is judged that 

there is linle likelihood for their presence (City of San Diego 2008). No mineral resources of 
value are expected to occur on the Otay River Floodplain Site. 
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Agricultural Resources 

Both the County of San Diego and the City of San Diego have experienced a loss in available 

agriculture land from the expansion of urban development. The areas designated as important 
agricultural resources by the Department of Conservation Farmland Mapping and Monitoring 

Program are identified in Figure 5. The best soils for agricultural production in San Diego 

County are primarily located in the western inland areas and in northern parts of the County. rn 
the City of San Diego, agriculture is primarily located in the San Pasqua! Valley where it 

represents over 30% of the land use (City of San Diego 2008). Portions of the Otay River 

floodplain were identified as Prime Farmland in I 998 according to the California Department of 
Conservation. Prime Farmland is defined as land with the best combination of physical and 

chemical characteristics able to sustain long-term production of agricultural crops (USFWS 
2006a). However. in 2008 these portions of the Otay River floodplain were designated as 

Farmland of Local Importance, which is described as land that meets all the characteristics of 

Prime Farmland and Farmland of Statewide Importance, with the exception of irrigation. The 

soils of these lands are suited for truck crops and orchard crops and have a history of good 
production for locally adapted crops of significant economic importance to the County 

(California Department of Conservation 20 II). 

As described in Section 2.4.1 above, the Otay River Floodplain Site is primarily comprised of 

Visalia sandy loam and Grangeville fine sandy loam soils. These soils are recognized as fertile 

soils for agricul rural production . The project site is also located within the Maritime Climate 

Zone where temperatures and humidity depend primarily on the conditions of the Pacific Ocean. 
The climate is favorable to agriculture based on the small range of season and diurnal 

temperature changes and high humidity (USFWS 2006a). The Otay River floodplain was utilized 

for agricultural purposes from the mid 1930's until 1988 for production of various crops 

including bell peppers, beans, cucumbers. tomatoes, cabbage and celery, with tomatoes as the 

principal crop on the land. The land was taken out of agricultural production due to the market 
uncertainty as well as increasing costs for water and labor compared to the surro unding areas. 

(USFWS 2006a). As of 201 2, the Department of Conservation identifies the Otay River 

Floodplain Site as mostly other land, with 35.6 acres of Farmland of Local rmportance. The Pond 

I 5 Site is designated as "other land;' not specified for agricultural use (California Department of 

Conservation 20 12). 
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2.4.3 Landforms and Visual Quality 

Otay River Floodplain Site 

The Otay River Floodplain Site is located within the uplands of the Otay River floodplain at 
the sou'lh end of the San Diego Bay. The relatively flat floodplain gently slopes from southeast 

to northwest ranging in elevation from approximately 18.5 to 9.5 feet. The relatively flat 

elevation of the site and surrounding areas allows for direct views of the surrounding salt 

ponds and the San Diego Bay to the north . These two features are some of the most prominent 
landforms surrounding the project site. The levees that form the salt ponds at the south end of 

the bay are visible from around the bay and much of the developed upland areas that border to 

bay to the south (USFWS 2006a). Another prominent landform that is visible from to the east 

of the project site is the San Ysidro Mountain Range. Otay Mountain , which is the highest 
point in the mountain range, is located over 12 miles from the project site and is visible on the 

horizon from the site. 

The Otay River Floodplain Site is distinct because almost all of the open land on the bayfront has 
been developed and there is little remaining Coastal Sage/Maritime Sage vegetation surrounding 

the bay (City of Imperial Beach 20 I 0). Channelized water flows through the site along the 
northern boundary through Otay River, and through the center of the site in a north-south 

direction in Nestor Creek. The western portion of the site contains levees and basins that were 

constructed as part of the former solar salt evaporation system. Soils on-site, as outlined in 

Section 2.4.1 above, are excessively drained and rapidly permeable. Many areas are barren of 
vegetation or support scattered sycamores, coast live oaks, and sparse shrubs and forbs occur in 

patches (USFWS 2006a). 

Due to the generally flat elevation of the Otay River Floodplain Site and the surrounding area, 
there are limited locations where the project site is visible. Relatively unobstructed views of the 

site are possible from various public vantage points including the Bayshore Bikeway, 1·5 and 

State Route 75 (SR-75). The Bayshore Bikeway is located within the San Diego-Eastern Arizona 

Railroad right of way, which is a thin strip of land that passes along the northern border of the 
Otay River Floodplain Site. Looking south from the bike path the entire Otay River Floodplain 

Site is visible and unobstructed, except by a chain-link fence that borders the bike path . Portions 

of the Otay River channel are visible as well as the locations of standing water and wetlands on 
the project site. Variations in coastal vegetation are also highly visible from the bike path. 

Less than half a mile south of the project site, SR-75 travels east/west, also known as Palm 
Avenue. This roadway segment is designated as an eligible state scenic highway at its closest 

vantage point of the Otay River Floodplain Site (Caltrans 20 12). Views of the Otay River 
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Floodplain Site are completely obstructed along most of the road by buildings, trees and 

landscaping associated with development. A portion of open space exists at the location of Pond 
20A between I 61

h Street and I 31h Street in the City of Imperial Beach where it is possible to view 

the Otay River Floodplain Site from a distance. However, these views are limited because of the 

roadway and the project site arc at the same relative elevation. 

1-5 runs north/south and is located less than a quarter mi le to the east of the project site 

boundary. Due to the slight elevation of 1-5 in re lation to the surrounding land, it is possible to 
view the Otay River Floodplain Site at a distance. However, views of the Otay River Floodplain 

Site are interminem and often obstructed by trees and other vegetation that line the western side 

ofthe road. The most unobstructed views of the project site occur around Charles Avenue where 

the open space area of the project site is visible. lt is possible to view vegetation on the project 

site at a distance and the overhead electrical transmission lines that run along the eastern border 

of the site are high ly visible due to their height. 

Pond 15 Site 

The Pond 15 Site is relatively flat), directly on the edge of the San Diego Bay, with the Pacific 

Ocean approximately 1.5 miles west. The Otay River tidal channel flows north into San Diego 

Bay between Pond II and Pond 12 .. The Palomar Street tidal channel flows north into San Diego 

Bay at the eastern boundary of the northern portion of the Pond 15 Site (USFWS ~006a). The 

prominent visual teatures from this portion of the Pond 15 Site as viewed from outside the 

Refuge include the levee barrier system to separate the pond from tidal circulation of the 

surrounding bay. The water filled pond has little to no vegetation due to the high salinity, and 

views of this area can often include periods of very low water levels. 

Chula Vista Bayfront Park is located approximately half a mile north of the Pond 15 Site. This 

area also has an uninterrupted view of the Pond 15 Site, with only the waters of the bay and 

portions of the salt works operation between the two areas. The levees and salt ponds, including 

the Pond 15 Site. are visible from throughout the bay and much of the developed upland area that 

borders the sout~ of the bay. including the industrially developed sites located east and northeast 

of the salt ponds. The Pond 15 Site is also vis ible between 1-2 miles across the Bay from the 

Bayshore Bikeway, the Silver Strand (State Route 75), and residential properties. 

Visual Significance 

Although the project site is not identified as a specific visual resource by the City of San Diego, 

it is one of the few remain ing open space areas adjacent to the southern portion of the San Diego 

Bay. The portion of 1·5 from the international border with Mexico to where it intersects with 
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State Route 75/Palm Avenue is designated as an eligible scenic highway (Cahrans 20 12). Due to 
the roadway segment's distance from the project site as well as the obstruction from 

development and trees, it is not possible to view the project site along this location. SR-75 is also 
designated as an eligible scenic highway from the intersection with 1-5 in Palm City, to ils 
second intersection with 1-5 in San Diego. Views of the project site are very distant from across 

the bay to the Pond 15 Site, or obstructed along this roadway segment from roadside 
development and trees, except for a views of the Otay River Floodplain Site from small open 

space area that occurs between l61
h Street and 131

h Street in the City of Imperial Beach. 

2.5 Biology 

This section describes the biological resources present within the project site both from a 

regional context and at the site-specific level. Descriptions are provided of the Refuge's 

vegetation communities. plants. wildlife, fish, and listed and sensitive species. The information 
presented is based on the results of field studies conducted by Dudek from February through July 
20 11 for the Otay River Floodplain Site, as documented in the Biological Technical Report 

(Dudek 20 12), and in March 20 13 for the Pond 15 Site (Dudek 20 13). as well as biological 

resources data included in the CCP/EIS (USFWS 2006a). 

2.5.1 Background 

The natural wetlands included within the Sweetwater Marsh and South San Diego Bay Units 
represent two of the 23 coastal wetland systems remaining in San Diego County. Much of what 

remains of San Diego Bay's historical shallow subtidal, intertidal mudOat, and salt marsh 
habitats are preserved within the Refuge. In addition to these natural wetland habitats, the Refuge 

also includes a system of salt ponds and associated levees that provide roosting, foraging, and/or 
nesting opportunities tor tens of thousands of migratory birds. As such, the Refuge protects 

habitalS essential to the migratory birds of the Pacific Flyway. In recognition of the importance 
of the foraging and nesting habitats protected within this Refuge and the specific species these 

habitats support. the south bay has been designated a Western Hemisphere Shorebird Reserve 

Network Site and each Unit is recognized as a Globally Important Bird Area by the American 
Bird Conservancy (USFWS 2006a). 

Additionall y, these natural wetland systems are of regional significance as they are permanently 

open to tidal Oushing. As a result, they support a high diversity of salt marsh plant species, 
including a number of low marsh species, such as cordgrass, annual picklewced (Salicomia 

bigelovii), and saltwort (Batis maritima), which are generally absent from nontidal wetland 
systems. Today, approximately half of the coastal wetlands in the Southern California Bight are 

either frequently closed or always c losed to tidal influence, primarily because of human 
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disturbance. Such closures reduce the availability of nutrients and dramatically alter salinities in 
the water column and within the soil. Many salt marsh plant species cannot tolerate these 

conditions, which over time have resulted in reduced native plant species diversity and lower 
habitat values (USFWS 2006a). 

Although now included within the Refuge, the majority of the San Diego Bay's remaining 

wetlands have not escaped the impacts of human disturbance. For example, the salt ponds within 

the South San Diego Bay Unit receive no benefit from tidal flushing. As a result, there are 

opportunities available within the Refuge for improving habitat values for wildlife and avian 

species in particular (USFWS 2006a). 

Although spared the impact of extensive dredging, the South Bay has nevertheless experienced 

significant habitat loss. Changes to the habitats in the South Bay began in 1871 with the 

construction of the La Punta Salt Works, a small-scale solar salt evaporation facility. Between 

1911 and 1916, the area utilized tor solar salt production was expanded to include the entire end 
of the South Bay. In 1933, the land now occupied by Ponds II, 12, 14, and 15 was acquired for 

incorporation into the salt works. By 1942, Ponds 12, 14, and 15 had been constructed, followed 

later by the construction of Pond II. Based on the existing elevations of these ponds, it appears 

that in creating the salt ponds. significance portions of the intertidal mudflat and salt marsh 
habitat at the south end of the bay were eliminated (USFWS 2006a). 

Some dredging, although limited, has occurred in the South Bay. In the late 1960s, dredging was 

conducted to create the Chula Vista Marina and the mooring areas around the Coronado Cays. 

Several boat navigation channels have also been created to provide access to the Chula Vista 

Marina and adjacent shipyard, as well as to the Coronado Cays. The last major dredging activity 

to occur in the South Bay took place in the late 1970s, when a channel was created in Emory 
Cove. Tidelands now filled to support development occurred along the bayfront in National City, 

between G and J Streets in Chula Vista. and at the site of the Chula Vista Wildlife Reserve. The 

native upland and wetland habitat of the Otay River floodplain was all but eliminated during the 

twentieth century because of industrial , agricultural, and municipal activities. Maps dating back 

as far as 1916 depict the Otay River in its present channelized configuration. A narrow corridor 
of salt marsh, freshwater marsh, and native riparian habitat are supported within the river 

channel, and remnant maritime succulent scrub habitat can still be found in the vicinity of the 

railroad right-of-way that extends between the south end of the salt works and the Otay River 

channel (USFWS 2006a). 
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2.5.2 Habitat and Veg,tation 

The Refuge provides protection and management of a large number of endangered, threatened, 

migratory, and native species and their habitats within the San Diego Bay region . Nesting, 

foraging, and resting sites are managed for a number of species of shorebirds, colonial seabirds, 
and winrering waterfowl. Waterfowl and shorebirds over-winter or pass through, using the area 

for foraging and resting, as they migrate along the Pacitic Flyway. Enhanced and restored 

wetlands provide high quality habitat for fish , birds. and plants. Endangered species, such as, 

light-footed clapper rail occur with in salt marsh areas. Suitable protected nesting areas, primarily 
the levees of the existing salt ponds, are used by the threatened western snowy plover, 

endangered California least tern, and a diverse number of ground nesting seabirds and 

shorebirds. Within the Otay River floodplain, non-native weeds and exotic grasses dominate the 
upland portions of the site. The freshwater wetland habitat of the Otay River includes 

components of southern willow scrub habitat, as well as a variety of exotic, invasive wetland 

species such as giant reed, salt cedar, and castor bean. This freshwater wetland habitat transitions 

into salt marsh habitat downstream of 1-5, at which point the channel supports coastal salt marsh 

species {USFWS 2006a). 

2.5.2.1 Vegetation Communities 

Prior to the 1900s, San Diego Bay was a fertile, shallow flat-bottomed bay surrounded by 

extensive mudflats and salt marshes (USFWS 2006a). Over the past hundred years, significant 

portions ofthe bay, particularly the northern two-thirds of the bay, have been dredged to support 
ship movement or the bay has been tilled to accommodate port development. At the 

southernmost end of the bay, much of the original salt marsh and intertidal mudflat habitat was 

diked to create solar evaporation ponds for producing salt. Today, a small percentage of the 

previous salt marsh and intertidal habitat remain. Most of this remaining native habitat is located 

within the Refuge boundary. The coastal wetlands that remain not only provide habitat for 
several federally listed endangered and threatened species. but also represent a vital link in the 

Pacific Flyway as noted above. 

Otay River Floodplain Site 

The Otay River Floodplain Site is approximately 78 acres, consisting of mostly of disturbed and 
native upland habitat and approximately 8.82 acres of wetland habitat. Historically, some of 

these upland areas within the Otay River Floodplain Site supported either freshwater or riparian 

habitat but appear to have predominantly been composed of coastal salt marsh habitat (USFWS 
2006a). Over time, these wetland areas were converted to upland due to the channelization of the 

Otay River, construction of solar salt ponds, and past agricultural activity. 
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The Otay River Floodplain Site includes seven vegetation communities or land covers as listed 

in Table I, Vegetation Communities and land Cover Types tor the Otay River Floodplain Site, 

and shown in Figure 6, Otay River Floodplain Site Vegetation Communities. Each vegetation 

community within the project site is described in greater detail below. 

Table 1 
Vegetation Communities and Land Cover Types for the Otay River Floodplain Site 

Vegetation ~mmunlty/land Cover Type Acreage 
lsocoma Scrub 11.97 
Brackish Water Channel or Floodway 0.80 
Cismontane Alkali Marsh 1.28 
Mulefat Scrub 0.25 
Southern Coastal Salt Marsh 2.35 
Disturbed Habitat 50.21 
Former Salt Pond Bottom and Borrow Area 10.82 

Grand Total 77.68 

Soun:e: Dudek 2012, as revised January 2014. 

Vegetation community classification for the Otay River Floodplain Site was based on the 
Preliminary Descriptions of the Terrestrial Natural Communities of California (Holland 1986). 

as modified by Oberbauer et al. {2008) in the Draft Vegetation Communities of San Diego 
County (referred to herein as the Holland/Oberbauer Classification System). The vegetation 

community descriptions provided in The Preliminary Descriptions of the Terrestrial Natural 
Communities of California (Holland 1986) were used to describe vegetation communities, with 

modifications, as necessary, to account for site specific differences between the dominant species 

in the observed communities compared to the dominant species described by Holland ( 1986) and 

classified by Oberbauer et al. (2008). 

lsocoma Scrub 

lsocoma scrub is dominated by coast goldenbush (lsocoma menziesii). The stands of lsocoma 
scrub vegetation on the site, which occur to the west of Nestor Creek, form a sparse to open 

shrub layer. The overall height of these shrubs varies from 0-3 feet and overall vegetation 

shrub cover is approximately 50%. There are a few patches of coast cholla ( Opuntia prohfera) 
within the community, but the community lacks diversity, and is predominantly composed of a 

nearly monotypic stand of coast goldenbush in the shrub layer. The understory is 

predominantly composed of non-native annual weeds such as filaree (Erodium spp.), mustard 

(Brassica nigm; Hirsclifeldia incana), tocalote (Centaurea melitensis), and annual grasses 

(Bromus spp., Avena spp.). 
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Mulefar (Baccharis salicifolia) scrub is a taLl, herbaceous riparian scrub strongly dominated by 

mulefat. It typically occurs along intennittent stream channels with generally sandy soils and a 

moderate depth to the water table. The community is maintained by frequent flooding, or 

succeeds to cottonwood (Populus sp.) or sycamore (Platanus sp.) dominated communities. 

Willows (Salix spp.), stinging nettle ( Urtica sp.), and sedge may also be present (Holland 1986). 

The mulefat scrub vegetation community on site is composed of fragmented patches of a 

continuous shrub layer where mulefat (Baccharis salicifolia) dominates. 

Southern Coastal Salt Marsh 

Southern coastal salt marsh typically occurs in bays, lagoons, and estuaries along the coast and is 
subject to tidal inundation. Dominant species include alkaliheath (Frankenia sp.), sea blite (Suaeda 

sp.), and Parish' s glasswort (Arthrocnemum subterminale) along the drier upper edges of the 

marshes; Pacific pickleweed (Sarcocomia [Sa/icornia} pacifica), Bigelow's pickleweedt 
(Salicornia bigelovii). and saltwort (Balis maritima) at middle elevations: and California 

cord grass (Spar/ina foliosa) at the lowest elevations. 

On site, southern coastal salt marsh generally occurs along the channels of the Otay River that extend 

along the northern edge of the site. within Nestor Creek, at the convergence of the Otay River and 

Nestor Creek near the center of the site. The sou them coastal salt marsh on site includes species of 
Suaedn, Pacific pickleweed, Parish's glasswort, and cordgrass. 

Cismontane Alkali Marsh 

Cismontane alkali marsh typically occurs in areas that are wet or inundated throughout most to 

all of the year (Holland 1986). Dominant species include rushes (Jzmcus spp.), salt grass 
(Distichilis spicata), sedges (Carex spp.), yerba mansa (Anemopsis californica), and alkali heath 

(Frankenia grandifolia). This community occurs at lake beds and flood plains below I ,000 feet, 

characterized by higher levels of salts than are found in the freshwater marsh habitat. It differs 

from coastal saltmarsh primarily in that it is not subject to tidal inundation. Cismontane alkali 

marsh supports many of the same wildlife species found in coastal and valley freshwater marsh . 

The cismontane alkali marsh on site is dominated by Pacific pickleweed. This community occurs 

in a few distinct areas in the nonheastern portion of the site. 

DUDEK 31 
6758 

May 2014 

November 12, 2014 
Item No. 9 

Supporting Document No. 6



Draft Final Restoration Plan for the 
Otay River Estuary Restoration Project 

Brackishwater Channel 

Brackishwater channel refers to tidal channels that are unvegetated, and thus does not fit into 
other wetland habitat categories. The lack of vegetation may be due to the depth of water, 

scouring effects of floods or regular tidal inundation, or man-caused vegetation removal for flood 

control, access, sand mining or other purposes. 

The brackishwater channels on site receive water from the ocean with regular tidal inundation, as 

well as freshwater influence from upstream sources. One channel is located along the northern 

edge of the site (Otay River Channel) and a second is oriented north-south through the center of the 
site (Nestor Creek). Within the Study Area, both channels are subject to regular tidal inundation. 

Former Salt Pond Bottom and Borrow Area 

The fonner salt pond bottom and borrow areas consist of a series of low-lying areas that are 

remnants of former industrial salt evaporation pond construction and operations. The bottom and 

borrow areas are surrounded by a tall levee that separates them from the adjacent tidal channels. 

The levee was constructed, in part, using soil excavated from within the basin (borrow area) 
which has resulted in a low-lying area that holds water from rain events occasionally. Because of 

this area's historical long-term use as an industrial salt evaporation pond, the soil conditions are 

hypersaline .. and the land mapped as former salt pond bottom and borrow area does not support 

vegetation. The former salt pond bottom and borrow areas are located to the south and west of 
the Otay River and Nestor Creek channels in the western portion of the site . 

Disturbed Habitat 

Disturbed habitat refers to areas that are not developed yet lack vegetation, and generally are the 

result of severe or repeated mechanical perturbation. The disturbed habitat on site includes an 
area that was farmed in the past and is periodically mowed by the Refuge to control non-native 

weeds (specifically for garland chrysanthemum [ Glebionus corona ria]) and for fire management 

purposes. The northwestern portion of this disturbed area was also the former site of a sewage 

treatment faci lity. The area is dominated by non-native forbs and was mowed during the time 

period that the surveys were conducted for this project. 

Pond 15 Site 

The Pond 15 Site consists of90 acres of approximately 2.70 acres of disturbed and native upland 

habitat (levees) and approximately 86.41 acres of non-vegetated habitat including the brines 

contained in the salt ponds as well as areas mapped as bay, beach, and ihe jurisdictional portions 
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of the salt pond levees. Prior to diking for salt production, the entire area within the Pond 15 Site 

was composed of intertidal mudflat. 

The Pond 15 Site and is part of a larger salt works operation that currently produces salt for 

commercial purposes using solar radiation to evaporate water from seawater and concentrate and 

eventually crystallize the salts through a sequential evaporation technique. The salt evaporation 
ponds are separated from the adjacent San Diego Bay and tidal channels by levees that 

surround the ponds. These levees reach a maximum elevation of approximately 8 feet, 

slightly greater than the highest observed water level (7.71 feet NAVD 88). The Pond 15 Site 

includes the tour habitat types or land covers listed in Table 2, Vegetation Communities and 
Land Cover Types for lhe Pond 15 Site, and shown on Figure 7, Salt Pond 15 Site Communities. 

Each vegetation community within the project site is described in greater detail below. 

Table 2 
Vegetation and Non-Vegetated Communities and Land Cover Types for the Pond 15 Site 

Vegetation Comrnunltylland Cover Type Acreage 
Bay 0.59 
Beach 0.01 

Disturbed Land 2.70 
Open Water 82.24 
Salt Pond Levee 3.57 
Southern Coastal Salt Marsh 0.84 
Disturbed Southern Coastal Salt Marsh 0.10 

Grand Total 90.05 

Source: Dudek 2013, revised January 2014 

Vegetation community classi fication for the Pond 15 Site was based on the Preliminary 
Descriptions of the Terrestrial Nawral Communities of California (Holland 1986), as modified 

by Oberbauer et al. (2008) in the Draft Vegetation Communities of San Diego County (referred to 

herein as the Holland/Oberbauer Classification System). The vegetation community descriptions 
provided in The Preliminary Descriptions of the Terrestrial Nmural Communities of California 
(Holland 1986) were used to describe vegetation communities, with modifications, as necessary, 

to account for site-specific differences between the dominant species in the observed 

communities compared to the dominant species described by Holland ( 1986) and classified by 
Oberbauer et al. (2008). 
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Areas mapped as Bay refer to the open water located within the San Diego Bay. An area mapped 

as bay is located at the north ofPond 15. 

Beacb 

Beach refers to areas that are on the bay side of the levees and that are subject to tidal inundation but 
are generally exposed sand. Areas that are mapped as beach are lacking vegetation. Beach areas are 

infrequently tidally inundated whereas tidal flat or mudflat areas are inundated on a daily basis. 

Disturbed Land 

Disturbed land refers to areas that are not developed yet lack vegetation, and generally are the 

result of severe or repeated mechanical perturbation. The disturbed land on site includes the top 

surface of the levees surrounding the Pond 15 Site. These areas are driven on for vehicular 

access, and do not support vegetation . 

Open Water 

Open Water consists of concentrated brines and includes areas that are perennially inundated by 

brines within the Pond 15 Site. The salt pond brines are hypersaline and vary in salinity from 

pond to pond, depending on its position in the sequential evaporative water process. Overall 

salinities within the Salt Works varies from the salinity of the South San Diego Bay [32 parts per 

thousand (PPT)] to 356 ppt with the Pond 15 Site varying from 71.3 to 128.5 ppt (USFWS 

2006a). As a matter of reference, ocean water salinity varies from 32 ro 3 7 ppt (ONR 20 14). 

Salt Pond Levee 

The salt pond levees separate the salt ponds for controlling the salinity as part of the salts works 
operation. The levees vary in the degree to which they arc compacted with the lower and outer edges 

being less compacted, and the surfaces intended for vehicle access being more compacted. Areas 

with less compaction occasionally support disjunct patches of vegetation, while the compacted areas 
are devoid of vegetation. Areas intended for driving access that are devoid of vegetation were 

classified as disturbed habitat (see below) to distinguish them in the context of rebrulated versus non­

regulated jurisdictional areas. Patchy vegetation occurring on the salt pond levees consists of a 

combination of native and non-native species. Native species that occur on the levees are typical of 

middle and upper salt marsh habitat, such as salt grass, seaheath, glasswort, and scepweed. Non­

native species occurring on the levees consists of ice plant (Mesembryanthemum spp.), annual 

grasses (e.g., Bromus), as well as patches of Australian saltbrush (Atriplex semihaccata). 
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longer regulated by the ACOE. However, some of these areas (e.g., isolated streams, lakes or 

ponds) may still be regulated by the CDFW under Section 1600 of the Fish and Game Code or 

the R WQCB under the Porter·Cologne Act. 

For tidally influenced waters, the Corps has cwo limits to jurisdiction: one for Section I 0 and one 
for Section 404. The shoreward limit to the ACOE Regulatory program jurisdiction under the 

Section 10 authorities ofthe RHA in coastal areas extends to the line on the shore reached by the 

plane ofthe mean high water, which is 5 feet above MLL\V (Mean Low Low Water (MLLW) = 
0 datum). The shoreward limit for the Regulatory programs jurisdiction under the ACOE Section 

404 authorities is based on the high tide line, or in the San Diego Bay 7.79 feet above MLLW. If 
there are wetlands meeting the ACOE criteria abutting or adjacent the high tide line, then the 

ACOE jurisdiction under section 404 would extend to the limit of those wetlands. 

California Department of Fish and Wildlife 

Section 1600 et seq. of the California Fish and Game Code (Streambed Alteration) authorizes 

CDFW to regulate activities which "will substantially divert, obstruct, or substantially change the 

narural flow or bed, channel or bank, of any river, stream, or lake designated by the Department 

in which there is at any time an existing fish or wildlife resource or from which these resources 
derive benefit.'' Typically, CDFW takes jurisdiction to the top of bank of a stream, or the limit of 

the adjacent riparian vegetation, referred to in this report as ::streambed and associated riparian 

habitats." Within estuary environments, a preponderance of evidence standard is used where it is 

not readily apparent where Section 1600 jurisdiction ends. Under this standard, the geometry of 

the water feature, the predominant salinity of the waters, the composition of vegetation, and the 

predominant fauna are used to determine the limits of CDFW jurisdiction under section 1600. 

Activities are not regulated under Section 1600 of the Fish and Game Code where waters are 

principally marine, aquatic shorelines are shaped principally by tidal current and wave action not 

by fluvial processes, vegetation is saline marsh and not brackish or freshwater vegetation, and 
marine fish and invertebrate communities are prevalent. In addition, CDFW does not have 

jurisdiction over activities on federally owned lands, including the current project sites. Pond 15 

is on lands owned by the State of California and leased to the Refuge by the State Lands 
Commission. However, CDFW has and will continue to participate with the Service in 

development and review of wetland restoration proposals on the Refuge. 

Regional Water Quality Control Board 

The R WQCB regulates discharging waste, or proposing to discharge waste, within any region 

that could affect the '·waters ofthe state" (SWRCB 2014), pursuant to provisions of the Porter­

Cologne Act. " Waters of the State" are defined as "any surface water or groundwater, including 
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saline waters, within the boundaries ofthe state'· (SWRCB 2014). Although the Porter-Cologne 

Act definition of"Waters ofthe State" may not apply on federally owned land, the RWQCB may 

still assert jurisdiction over qualifying aquatic resources on land owned by the US where the 

CWA Section 40 I applies. Before the ACOE will issue a CWA Section 404 penn it, applicants 

must receive a CWA Section 401 Water Quality Certification from the RWQCB. 

California Coastal Commission 

Under the California Coastal Act (CCA), the Coastal Commission regulates impacts to wetlands 
in the "coastal zone" and requires a coastal development permit for almost all development 

within this zone. From three miles seaward the coastal zone generally extends approximately 

1,000 yards inland. In less developed areas, it can extend up to 5 miles inland from the mean 

high tide line, but can also be considerably less than 1,000 yards inland in developed areas. 

While the Coastal Zone Management Act (CZMA) excludes from its definition of the coastal 
zone " lands the use of which by law is subject solely to the discretion of or which is held in trust 

by the Federal Government'• ( 15 U.S.C. 1453( I)). 

The CCA also protects designated sensitive coastal areas by providing additional review and 

approvals for proposed actions in these areas. Section 30 121 of the CCA defines wetlands as 

" ... lands within the coastal zone which may be covered periodically or permanently with shallow 

water and include saltwater marshes, swamps, mudflats, and fens ... " and considers them to be 
Environmentally Sensitive Habitats (ESH). The CCA only allows impacts to occur to ESHs or 

wetlands for certain defined uses, one of which includes wetland restoration. 

In contrast to the ACOE, which uses a three-parameter definition to delineate wetlands, the 

Coastal Commission essentially uses the Cowardin method of wetlands classification, which 
defines wetland boundaries by a single parameter (i.e., hydric soils, hydrophytic vegetation, or 
hydrology) (Cowardin et at. 1979). 

The Coastal Commission wetland ddinition is generally more encompassing than either the 

ACOE or CDFW definition in most respects. However, Section 13577(b) of the Administrative 

Regulations suggests that, where conditions are not capable of supporting hydric soils or 

hydrophytic vegetation, hydrologic indicators of saturation or surface waters should be expressed 

on an annual basis ("at some time during each year") rather than under ordinary high water 
conditions as is the case under the federal regulatory standard. 

Otay River Floodplain Site 

Biological surveys of the Otay River Floodplain Site were conducted by Dudek biologists in 
February 20 II with focused surveys conducted in spring and summer 20 II. The surveys 

inc luded vegetation mapping, jurisdictional delineation, and focused surveys for coastal 
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California gnatcatcher (Polioptila californica californica), burrowing owl (Athene cunicularia), 
least Bell' s vireo (Vireo bellii pr1sil/us), Belding' s savannah sparrow (Passerculus sandwichensis 
beldingi), northern harrier (Circus cyaneus), light-footed clapper rail (Rallus longirostris 
levipes). and rare plants (Dudek 20 12). The jurisdictional delineation identified 8.82 acres of 

wetlands and non-wetland waters under the joint jurisdiction of the ACOE (under the 

Preliminary Jurisdictional Detennination procedures), RWQCB, and Coastal Commission 
(Figure 8). 

In general, the predominant native vegetation communities associated with the wetlands are 

adjacent to tidal channels and support southern coastal salt marsh and cismontane alkali marsh,. 
Soils in these areas are characterized by variable textures (including clay loam, sand, loam, clay, 

loamy sand, loamy clay, and sandy clay loam) with redox dark surfaces or a loamy gleyed 

matrix. Wetland hydrology indicators present include surface water, high water table, and 

saturation. Areas supporting all three wetland indicators were mapped as ACOE, R WQCB, and 
Coastal Commission wetlands. Additionally, in some locations along the tidal channels, there is a 

narrow strip along the outer perimeter of the salt marsh habitat where hydrology indicators were 

not apparent and soi ls did not have hydric indicators. In lhese instances, ACOE jurisdiction was 
assumed b~::cause they are tidally influenced areas that are below the elevation of the high tide 

line (7 .79 feet above MLLW). 

The Otay River Floodplain Site supports two geographically distinct cismontane alkali marsh areas 

( 1.28 acres) that, based on intensive field review. support greater than 50% hydroph)1ic vegetation 
and, in some instances. hydric soils but lack hydrology indicators (Table 3). A sewer treatment 

facility and settling ponds were fonnerly located in this area. For the purposes of the Preliminary 

Jurisdictional Delineation (PJD), the ACOE determined that although the areas are more than 700 

feet from the hydrophytic vegetation associated with the tidal channel, that these areas were close 
enough to be considered adjacent wetlands under the ACOE's jurisdiction. These areas also meet 

the definition of wetland pursuant to Coastal Commission guidelines. However, because these 

areas are on federal land and because they are more than 700 feet from the tidal channels, CDFW 

jurisdiction is not presumed. 

The western portion of the Otay River Floodplain Site contains a series of low-lying areas that 

are remnants from the construction and operation of the tanner industrial salt evaporation pond, 

as described in section 3.3- I of this document. The functions and values of these areas are 

considered degraded and low due to the extensive site disturbance, lack of vegetation. lack of 

surface water hydrologic connectivity, and excessive salinity. 
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The portions of the fanner salt pond bottom and borrow area can occasionally become inundated 
from precipitation, as was the case during the February site review. However, with the exception 
of a few small areas in the southwestern comer, the areas were completely dry during the July 
site review. A review of aerial photographs shows that pending docs not occur in every year and 

varies in location and extent. While the borrow areas may exhibit periods of ponding during the 
rainy season, the surface water evaporates quickly. 

While not physically connected to either tidal channels or freshwater channels due to the 

presence of perimeter berms, the ACOE classified them as jurisdictional for the purposes of the 
PJD. The portions of these areas that support hydrophytic vegetation were classified as 
wetlands, and the remaining areas below the ordinary high water mark were classified as non­
wetlands Waters ofthe U.S. 

Table 3 
Otay River Floodplain Site Wetland Delineation Existing Acreage Summary 

Jurisdiction 
Vegetation Community ACOE. RWQCB, Coastal Commission 

Brackish water 0.80 
Cismontane Alkali Marsh 1.28 

Former Salt Pond Bottom and Borrow Area 4.39 
Southern Coastal Salt Marsh 2.35 

Total 8.82 

Source: Dudek 2012. 

One area within the Otay River Floodplain Site was mapped by Dudek as mulefat scrub. The 
isolated patch of mulcfat scrub in the eastern portion of the site did not meet any of the three 

criteria (i.e., hydric soils, hydrology, or hydrophytic vegetation). Hydrology indicators such as an 
OHWM via a bed and bank, surface cracks, drainage patterns, drift deposits, scour/erosion, 
saturation. permanence of surface water, and wetland vegetation were not present. A sewer 
treatment facility was formerly located in this area. 

Because the mulefat scrub area lacked all three wetland parameters necessary to define an ACOE 
wetland, and lacked a single parameter needed to define a Coastal Commission wetland pursuant 

to the Coward in method, this area does not meet the definition of a wetland and therefore is not 
jurisdictional by any regulating authority in the context of this analysis. 

Pond 15 Site 

Based on the Section 404 jurisdictional detennination conducted by Dudek in March 2013, there 
are approximately 87.35 acres of wetland and non-wetland "Waters of the U.S:' under lhe joint 
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jurisdiction of the ACOE, RWQCB, and Coastal Commission within the Pond I 5 Site. The 

jurisdictional features identified on site are listed in Table 4, Pond 15 Site Draft Wetland 

Delineation Existing Acreage Summary and shown on Figure 9, Salt Pond 15 Site Jurisdictional 

Delineation. The jurisdictional features identified are primarily unvegetated, with the exception 

of one patch along the salt pond levee. Areas surrounding the Otay River and Palomar Street 

tidal channels, which are outside of the project area also contain patchy areas of vegetation. 
Coastal salt marsh is the dominant native vegetation community associated with wetlands on site. 

When present, vegetation consisted of species typical of southern coastal salt marsh habitat, 
including estuary seablite, alkali heath, Pacific pickleweed, turtleweed, sea lavender (Limonium 

californica), and Bigelow's pickleweed. Also observed in the southern coastal salt marsh habitat 

were coast weed (Amhlyopappus pusilus), non-native iceplant (Mesemhryanthemum nodijlontm; 

M. crysta/inum), and arrow grass (Trig/ochin maritima). 

The portions of the Pond 15 Site that met all three parameters were classified as wetlands, 

and the remaining areas containing salt brines below the high tide line (7. 71 feet) were 

classified as non-wetlands "Waters of the u.s:·. The top of the salt pond levees is above the 

high tide line and does not meet the three parameters. Therefore, these areas were mapped as 
disturbed habitat and were classified as non-jurisdictional. 

Table 4 
Pond 15 Site Wetland Delineation Existing Acreage Summary 

Jurisdiction 
Vegetation Community ACO£. RWQCB, Coastal Commission 

Open Water {Brines) 82.24 
Salt Pond Levee 3.57 
Southern Coastal Salt Marsh 0.84 
Disturbed Southern Coastal Salt Marsh 0.10 
Bay 0.59 
Beadl 0.01 

Total 87.35 

Source: Dudek 2013. 
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2.5.3 Wildlife and Fisheries 

Otay River Floodplain Site 

The Otay River Floodplain Site offers moderate habitat value for wildlife species, primarily for 

migratory birds and common upland species, but also provides foraging habitat for a number of 

raptor species. The habitat supports a number of upland species prevalent within disturbed and 

urbanized areas. The habitat within the project site lacks cover and structural diversity and is 

dominated by non-native species on the eastern side providing relatively few resources for 

wildlife. A total of 83 species of wildlife (79 birds and four mammals) were observed on the 
project site (Dudek 20 12). Typical species commonly observed on site include house finch 

(Carpodacus mexicanus) and lesser goldfinch (Spinus tristis). Several swallow species were 
observed over the survey period and many individuals were observed foraging over the site. A 

number of raptor species were observed foraging on small mammals within the vegetation. 

Coastal shorebirds and gulls were periodically observed flying over the site. No reptile or 

amphibian species were observed on site. Some species that are likely to occur include western 
fence lizard (Sceloponts occidentalis), side-blotched lizard (Uta sransburiana), and gopher snake 

(Pituophis melanoleucus). Four common species of mammals were recorded in upland parts of 

the site including brush rabbit (Sylvilagus bachmanii), coyote (Canis latrans), and California 
ground squirrel (Spermophilus beecheyi). Other mammals adapted to living in areas near human 

disturbance, such as striped skunk (Mephitis mephitis), and Virginia opossum (Didelphis 
virginica). may also occur on the site. Special-status wildlife species observed on the Otay River 

Floodplain Site are discussed in Section 2.5 .3. 

Pond IS Site 

The Pond 15 Site offers moderate habitat value for wildlife species, primarily for migratory and 

water birds, with some support for common upland species that typically inhabit a wide range of 

sites. During a visit to the site, it was noted that while numbers of birds within the Pond 15 Site 

were high, the species richness was low. In comparison, immediately adjacent to the Pond 15 
Site, within the San Diego Bay, species richness was very high as species responded to the tidal 

influence cycles and the foraging opportunities within the periodically exposed mudflat. The 

habitat within the project site consists of mostly open water. with a narrow upland perimeter 

fanned by the levee system. A number of bird species use the salt ponds but there are a few 

species that dominate use of the salt ponds. Within the shorebird group, the most common 

species include red-necked phalarope (Phalaropus), Wilson's phalarope (P. tricolor), western 

sandpiper (Calidris mauri), marbled godwit (Limosa .fedoa), willet (Tringa semipa/matus). and 

black-necked stilt (Himantopus mexicanus). Eared grebes (Podiceps nigrico/lis) represent the 
largest population of any species occurring within the Pond 15 Site. California brown pelican 
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(Pelecanus occidentalis}, California gull (Lams californicus), double-crested cormorant 
(Phalacrocorax auritus), and elegant terns (Thalasseus elegans) also show a large population 

size at the salt ponds. Various levees within the salt works provide nesting habitat for a diverse 

and abundant array of colonial nesting seabirds, including the federally endangered California 
least tern (Sternula antillarum browni), Caspian tern (Hydroprogne caspia), elegant tern, royal 

tern (Tiwlasseus maximus), gull-billed tern (Gelochelidon nilotica vanrossemi), Forster·s tern 

(Sterna forsten), and black skimmer (Rynchops niger). 

2.5.4 Endangered and Threatened Species and Other Species of Concern 

Special-status species are those species that have been afforded special recognition by Federal, 

State, or local resource agencies or organizations. Special -status species are of relatively limited 

distribution and typically require unique habitat conditions. Special-status species are defined as 
meeting one or rnore of the fo llowing criteria: listed as threatened or endangered or candidates 

for future listing as threatened or endangered under the federal Endangered Species Act (FESA) 

or California Endangered Species Act (CESA); listed as species of concern by CDFW; bird 
species identified by the Service as Birds of Conservation Concern (USFWS 2008) plant species 

considered by the CNPS to be " rare. threatened, or endangered in California" {California Rare 
Plant Rank [CRPR] I A, I B. ond 2, os well as CRPR 3 and 4 1 plant species); a plant listed as rare 

under the California Native Plant Protection Ad; or a plant considered a locally significant 

species. that is. a species that is not rare from a statewide perspective but is rare or uncommon in 
a local context such as within a county or region or is so designated in local or regional plans, 

policies, or ordinances including Multiple Species Conservation Program (MSCP). 

2. 5.4. 1 Plants 

Otay River Floodplain Site 

Dudek biologists Andy Thomson and Katie Dayton surveyed the Otay River Floodplain Site for 

special-status plant spec ies on May 19, 20 II . No Federal or State listed plant species were 
observed on the Otay River Floodplain Site. Four special-status plant species were observed 

within the Otay River Floodplain Site, as listed in Table 5 Special-Status Plants Detected on the 

List3 and 4 plants arc: included in the CNDDB's Special Vascu/(lr Plnms. Bryophytes. nnd Lichens Lisr. [Refer 
to the current onlinc-publb;hcd list a\·ailablc at: http://www.dfg.C3.govlbiogcoc..lata/cnddb/ 
planlS_and_animals.asp. J Data on Lists J 311d 4 plants should be submitted to CNDDB. Such data aids in 
determining or revising pri(lrit-y ranking (CDFW 2014 ). 
As dctincc..l by the Californiu Native Plant Protection Act, a plant is rare when. although not presently threatened 
with extinction. the: species. subspecies. or variety is lound in such smull numbers throughout its rang.; thut it 
may be endangered if itS cnvironmem worsens (California Fish and Game Code, Section 1901) ( CDFW 20 14 ). 
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Otay River Floodplain Site. The locations of these plants are shown on Figure I 0, Otay River 

Floodplain Site Special·Status Plant Species. 

Ta ble 5 
Speciai·Status Plant Species Detected on tbe Otay River Floodplain Site 

R.ve PrimaJy Habitat Assocmlonsl 
Common Status Plant life Fonn/Bioomlng Status on Site or 

Scientific Name Name FederaUStateiMSCP Rank Per1od/Eievation Range Potential to Occur 
Juncus acutus Southwestern None/None/None 4.2 Coastal dunes (mesic). meadows Observed during 
spp. leopoldii spiny rush and alkaline seeps, coastal focused plant survey 

saltwater marshes and (Figure 1 0}. 
swamps/rhizomatous herb/May-
June/<3000 feet 

Lycium California None/None/None 4.2 Costal bluff scrub, coastal Observed during 
califomicum box-thorn scrub/perennial shrub/December- focused plant survey 

August/15-590 feet (Figure 1 0}. 
Suaeda esteroa Estuary None/None/None 18.2 Coastal salt marshes and Observed during 

seablite swamps/perennial herb/May- foassed plant survey 
October (Jan)/< 20 feet (Fagure 10). 

Suaeda taxifolia woolly None/None/None 4.2 Coastal bluff scrub, coastal Observed during 
seablile dunes, Marshes and swamps foassed plant S~.JMY 

(margins of coastal salt)/perennial (Ftgure 11 ). 
evergreen shrub/January-
Oecemberf0--165 feel 

Soun::e: Dudek 2012. 

Pond IS Site 

Dudek biologists Andy Thomson and Katie Dayton surveyed the Pond 15 Site for special-status 

plant species on March 13, 2013. No Federal or State listed plant species were observed on th~ 

Pond 15 Site. O ne special-status plant species was observed within the Pond 15 Site. as listed in 
Table 6 Special-Status Plant Species Detected on the Pond 15 Site. The locations of the plant 

species are shown on Figure I 0, Salt Pond 15 Site Special-Status Plant Species. 

Table 6 
Speciai·Status Plant Species Detected on tbe Pond IS Site 

Primary Habitat 
Status Associations/Life 

Common FederaUstate/ Rare Plant Form/Blooming 
Scientific Name Name MSCP Rank PeriodfEievatlon Range 

Suaeda esteroa Estuary None/None/None 18.2 Coasta salt marshes and 
seablite ~ps/pefeMial heltliMay-

October (J<11)1< 20 feet 

Soun::e: Dudek 2013. 
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Otay River Floodplain Site 

Dudek biologists Anita Hayworth, Ph.D., Stuart Fraser. Kevin Shaw, Thomas Liddicoat and 
subconsultant John Konecny surveyed the Otay River Floodplain Site for special-status wildlife 
species in February through July 2011 (Dudek 2012). A total of23 visits were made to the site to 
conduct protocol surveys for various species including Belding's savannah sparrow, burrowing 
owl, least Bell's vireo, California gnatcatcher, northern harrier, and light-footed clapper rail. 
During these visits, t\vo Federal or State listed species were observed on site, light-footed clapper 
rail and Belding's savannah sparrow. Addi tionally, nine special status wildlife species were 
observed on the site (Table 7). Figure 12, Otay River Floodplain Site Special-Status Wildlife 
Species, indicates where the nine special status wildlife species were observed on the site. 
Observations of special status species previously recorded on the site are also included in this 
analysis (Table 8; USFWS 2006a). 

A brief discussion of the natural history of the Federal or State listed species is provided below. 

Ca/ifiJTnia Let1st Tern (Sternula antillarum browni) 

The California Least Tern is a migratory tern species known to travel along the Pacific and Gulf 
coasts, summering in California from April through August in order to breed (Thompson et al. 
1997). They are the smallest of the tern species and are known primarily to be a predators of lish 
and rely on a number of fish species in a variety of sizes as their primary food source (USFWS 
2006a. USFWS 2006b). When they are juveniles, the terns require a source of smaller fish as they 
learn to hunt for themselves. Many scientists agree that this need for a smaller prey source is met 
by freshwater systems, such as lagoons and estuaries, which often occur near the nesting sites. This 
is why it is crucial to preserve such habitats for breeding terns (USFWS 2006a). The terns are 
known to nl'Sl along sand banks, dried mudflats. gravel and sand pits in flat areas clear of 
significant vegetation in bay and inlet areas along the coast of California. They are social birds that 
forage, roost and nest in colonies, typically consisting of approximately 25 pair but varying widely 
from a low of3 to a high of64 pair {USFWS 2006b). Because of the movements of the individual 
birds, the actual colony size is somewhat arbitrary and difficult to define and thus the nesting sites 
are described in tenns of geographic clusters of sites {USFWS 2006b). They require both secure 
nesting habitat and open foraging habitat for juveniles and adults to congregate and disperse 
(USFWS 2006b). 
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Historically, the species is known to have nested discontinuously throughout the California 

coastal zone, including relatively undisturbed sandy beaches near estuaries, bays, and inlets, with 

majority of the numbers occurring between Santa Barbara and San Diego Counties (USFWS 

2006a). Statewide, numbers were in the tens of thousands before the 1960' s. San Diego Bay and 

the Tijuana Estuary complex annually hosts about one-fourth of the <rntire statewide breeding 

population (Collins pers. comm .). Within the Salt Works levee area of the Refuge, there were 60 

recorded pairs recorded during surveys conducted in 1968. However, when surveyed again in 

1970, only two breeding pairs were seen. These numbers have fluctuated over the years but there 

have never been more than 60 pairs at the Salt Works since 1968 (USFWS 2006a). 

The Western Salt Pond Restoration Project began construction in February 2011 and was 

completed in December 20 II. This project is in the process of changing the previous commercial 
salt ponds to restored wetlands. It takes place within the three western-most ponds (Ponds I Oa, 

I 0, and II) and includes creation of subtidal, intertidal mudflat, intertidal salt marsh and 

transition habitats. The project has restored, created, and enhanced habitats that support the 

California least tern, light-footed clapper rail. western snowy plover; Belding's savannah 

sparrow, and eastern Pacific green sea turtle. In addition, the restoration will benefit tens of 

thousands of migratory birds that stop over at San Diego Bay as well as various species of fish, 
and other marine organisms (USFWS 20 12). 

The California least tern was greatly affected by the development and recreational use of 

California' s coastline and beaches. They have also suffered from increase in predation from feral 

dogs and cats as well as from predatory birds, such as peregrine falcons (Falco peregrinus) and 

owls that prey on breeding adults. In 1970, when California least tern' numbers statewide 

plummeted to only a few hundred, the least tern was added to the Federal Endangered Species 

List as an endangered subspecies. (( is also listed as endangered by the State of California and is 

a covered species under the San Diego Multiple Species Conservation Program (MSCP).Today, 

the species is known to occur in limited areas along the Central and Southern California 

coastline. Within San Diego County, beaches that are still known to support nesting least terns 
(from April - August) include the South San Diego Bay Unit, Tijuana Estuary, Naval 

Amphibious Base Coronado, and Naval Base Coronado as well as a section of Ocean Beach near 
the San Diego.River mouth (Thompson et al. 1997, USFWS 2006a). 

Around San Diego Bay, least terns are known to nest in six locations, including the salt works 

levees within the South San Diego Bay and the D Street Fill. which is located north ofthe project 

site in the Sweetwater Marsh Unit. 
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Western Snowy Plover (Charadrius nivosus nivosus) 

The western snowy plover breeds and winters along the California coast. Its breeding season can 
generally be described as occurring from March I to September 15 in any given year. They nest 
in shallow, generally unvegetated coastal areas, crafting depressed nests which are dug out in 
sandy or saline soils. The species forages in coastal areas using a run-and-glean strategy for 
preying on invertebrates. Their young arc precocial and begin foraging within hours of hatching 
under the direction and supervision of the adult(s). 

Historically known to breed and winter throughout beach strand habitats along the California 
coast, western snowy plovers have been steadily declining over the last several decades, leading 
to the coastal populat ion to being federally listed ns threatened in 1993 and remaining listed 

today as both federally threatened and a State Species of Special Concern (SSC) (Shuford et al. 
2008). The western snowy plover is also a covered species under the San Diego MSCP. 

Today, there are very few known breeding snowy plover populations in Southern California 
within the Salt Works levees onthe Refuge representing one site where nesting generally occurs 
on an annual basis but in low numbers. as summarized below (USFWS 2006a). This species is 
threatened by disturbance of its natural habitat by humans. predation by domestic cats, dogs, and 
other terrestrial and avian predators, and from inadequate access to open foraging areas that it 
relies on for survival (USFWS 2006c). 

Summaries of western snowy plover breeding sites through 2013 arc provided for all the known 
nesting areas in the San Diego Bay region including: the Refuge inclusive of the Salt Works, 
Cardiff State Beach and San Elijo Lagoon, Tijuana Slough National Wildlife Refuge, and Border 
Field State Park Sites (Collins pers. comm.). 

South San Diego Bay Refuge- Salt Works. Numbers of western snowy plovers and nests have 
steadily increased over the past few years A maximum of nine nests in any one year was 
recorded for 1999·20 I 0, 25 nests by at least eight females and 12 males was recorded in 20 I I. 
3 7 nests by at least 13 females and 16 males was recorded in 2012. Based on the maximum 
number of concurrently active nests and broods. at least 14 female and 24 male snowy plovers 
bred within the Salt Works in 2013. At least 45 nests were initiated from late March to mid·July 
2013. The densest nesting was on the expanse of waste salt deposited at the south·southwest 
edge of pond 20, where 16 nests were established. The color, pattern, and texture ofthis substrate 

made eggs and chicks exceedingly difficult to detect and likely contributed to this season's 
success. At least 10 I chicks hatched from 38 nests and at least 21 to 22 young of \4 to \ 5 broods 
are estimated to have Oedged in 2013. The reason for failure of several nests may have been due 
to predation based on either direct or indirect observation or sign such as coyote tracks. The 

DUDEK 58 
6758 

May 2014 

November 12, 2014 
Item No. 9 

Supporting Document No. 6



Draft Final Restoration Plan for the 
Otay River Estuary Restoration Project 

maximum numbers of plovers observed early in the season before nests were established were 

seven on 22 March and late season at least 46 to 49 with nine fledglings on I 7 July. 

Cardiff State Beach and San Elijo Lagoon. Snowy plovers were observed from January to 

early May and from late July through October. No breeding activicy was documented, most 

observations were of roosting and/or foraging birds along the beach, and foraging on mudflats in 
the lagoon was noted on two dates. 

Tijuana Estuary. Although nest numbers were lower than in 2012, numbers of plovers and nests 

remained relat ively high with at least 13 female and 22 male snowy plovers breeding along the 

upper beach of Tijuana Slough Nation Wildlife Refuge and Border Field State Park in 2013. 

Liglrt-footed clapper rail (Rallus longirostris levipes) 

Light-footed clapper rails inhabit coastal salt marshes from Santa Barbara County south to Baja 
Calitornia, Mexico. They rely on Southern California's coastal salt marshes, lagoons and estuaries 

for nesting and foraging habitat year round. They prefer nesting habitats located in the zone below 

the high water mark that have thick cordgrass that can be used for cover and rarely travel more 
than a few miles trom their home territory (USFWS 2009). They are also known 10 nest in coastal 

marshland dominated by pickleweed. Typically, these birds forage for crustaceans and other 
invertebrates in shallow water areas and mudflats that are regularly inundated with flooding water .. 

usuall y tidal, and do not stray far from their nesting territories (USFWS 2006a. USFWS 2009). 

There is one popu lation in the upper Newport Bay in Orange County that has been successfully 

reproducing since 1980, however, other subpopulations, such as the one in Refuge, have shown 
more fluctuation in population numbers in response to variable environmental conditions. 

It is thought that in the past light-footed clapper rails inhabited virtually a ll the salt marshes 

along their Southern Californ ia coastal range. However, current data tells us that only 50% of the 

coastal wetland areas formerly occupied by the species, arc being used by light-footed clapper 
rails today. As a result, the species was listed as federally endangered in 1970 and was also listed 
as a State endangered species in 1971 due largely to the destruction and development of coastal 
wetlands. This rail is also a covered species under the San Diego MSCP. This loss and 

fragmentation of habitat combined with impacts from degradation or modification of habitat due 

to dredging actions and changes to tidal influences or siltation. contaminants as well as predation 

from the non-native red fox, some predatory bird species and domestic cats, have had significant 

impacts on historic clapper rail populations in California (USFWS 2009). The number of pairs 
has increased from 203 in 1980 to more than 500 pairs in 20 13. The Tijuana Marsh National 

Wildlife Refuge was at its third highest recorded level with I 05 breeding pairs, an increase of 

4% over the 20 12 breeding season but 26% lower than the record high of 142 pairs in 2007 
(Zemba! et al. 20 13). There is a lso a breeding population in the South Bay Biological Study area 
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adjacent to the South San Diego Bay Unit (typically 2-5 breeding pairs were identified each year 

from 1999-2004) (USFWS 2006a). However the Service rank it as a species with low recovery 

potential that is fac ing a high degree of threat because of the I imited number of salt marshes 

remaining in California and the even more limited number of marshes actually inhabited by 
clapper rails (USFWS 2009). 

The five-year review of this species conducted by the Service in 2009 indicated that progress has 

been made to increase the number of light-footed clapper rails since listing, and regulatory 

mechanisms have been successfu l for stopping destruction and adverse modification of marsh 

lands. Conservation efforts including habitat restoration, such as the restoration of 223 acres of 

salt marsh habitat in the western salt ponds on the South San Diego Bay Unit of the San Diego 
Bay NWR, have been implemented to support the recovery of this species. UnfortUnately, in its 
best year since listing, the light-footed clapper rail population was only halfway to the 800 pairs 

suggested by the species recovery plan for downl isting, Therefore, despite conservation efforts, 

the light-footed clapper rail continues to meet the definition of endangered (USFWS 2009), 

Be/di11g's Savannah Sparrow (Passerculus sandwichensis beldingi) 

The Belding's savannah s parrow is a ground dwelling sparrow subspecies that is unique from 

other sparrow species because of its year-round reliance on the marine riparian habitat provided 

by California's coastal salt marshes for breeding and foraging. These State endangered songbirds 
primarily nest from late March through early July within stands of picklewccd where they are 

known to group together semi-colonially in dense patches of their preferred habitat (Hoffman 
20 I 0, USFWS 2006a). 

The spec ies has been known to occur from Santa Barbara County south through Baja California. 

Statewide. the sparrow's population numbers have been rising since 1973 from I ,610 breed ing 
pairs to as high as 2,902 pairs according to 20 II surveys (Citation TBP). However, these 

numbers have fluctuated dramatically over that time period leading it to be listed as a State 

endangered species in 1974. This species currently has no federal listing status. but is a covered 

species under the San Diego MSCP. A statewide survey ranked T ijuana Slough National 

Wildlife Refuge subpopulation as third largest in California in 20 10. There were 109 Belding's 

territories in the Oneonta Lagoon section north of the river and 208 territories to the south of the 

river (Zembal and HotTman 20 I 0). The survey identi fied about 169 territories in the Salt Works 

levees and Otay River mouth in 20 I 0. The survey total represents a 141 % increase over the 2006 

count, and places the Sa lt Works as the seventh largest subpopulation in 2010. The Belding's 

Savannah sparrows were concentrated along the outer Otay River Channel and in a thick patch of 

Salicornia on the northeastern comer ofth~ Salt Works (Zemba! and Hoffman 2010). 
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Based upon the 20 I 0 observations in 32 coastal wetlands, the most critical management issues 
for Belding's savannah sparrow include maintenance or enhancement of tidal nushing and the 

control of sediment, people, their pets, and exotic predators (Zemba I and HotTman 20 I 0. 
However, because of conservation measures such as securing, restoring, and managing coastal 
wetlands, the overall population trend has been positive, with more than three times as many 
breeding Belding's in 20 I 0 as were documented in 1973. 

Eastem Pacific Green Sea Turtle (Chelonia mydas) 

The eastern Pacific green sea turtle is one of six species of sea turtles that inhabit the waters of 
the United States. These turtles rely on the shallow waters of bays, reefs, inlets and undisturbed 
sandy beaches for egg laying. The hatchlings have been known to feed on a variety of plants and 
animals, however, the adult turtles feed primarily on sea grasses and marine algae, however, it 
has been recently found that~ when in the open ocean, adults sometimes forage on sea 
invertebrates such as jelly fish and sea pens (USFWS 2007). They are known to be widely 
migratory, often traveling between several different feeding and nesting sites~ whi le showing 
fidelity to these sites over time (USFWS 2007). The easternPacific green sea turtle was listed as 
federally endangered in 1978 as a result of a number of threats, including human removal of eggs 
and adult turtles. Direct take combined with modern development of areas near beach nesting 
sites make up the primary threats to this species today (USFWS 2006a). 

There has been a consistent population of turtles that reside in south San Diego Bay, although it is 
thought that individuals migrate in and out of the bayat different times. Researchers believe that 
these individuals return to this location due to the abundance of eel-grass available in the south 
Bay, as well as the relief from predation and poaching that the Bay provides (USFWS 2006a). 
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Scientific Name 

Asio flammeus 

Alhene cunicularia 
(burrow sites and 
some wintering sites) 

Circus cyaneus 
(nesting) 
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Table 7 
Special-Status Wildlife Detected on the Otay River Floodplain Site 

Common Name Status Federai/StateJMSCp1 Primary Habitat Assoclatlons 

Birds 
Short-eared owl None/SSC/Not covered Open are~s with few trees, such as 

grasslands, prairies, dunes, meadows, 
irrigated lands, saline and fresh emergent 
wetlands. Breeds in coastal areas in Del Norte 
and Humboldt Cos., San Francisco Bay Delta, 
northeastern Modoc plateau, east side of 
Sierra from lake Tahoe south to lnyo Co .. and 
San Joaquin Valley. Uncommon winter 
migrant in southern California, and widespread 
during winter in Central Valley and coastline. 

Burrowing owl BCC/SSC/MSCP Grassland, lowland scrub, agriculture. coastal 
dunes and other artificial open areas. 

Northern harrier None/SSC/MSCP Open wellands (nesting}, pasture. old fields. 
dry uplands. grasslands. rangelands. coastal 
sage scrub. 

62 

Status on Site or 
Potential to Occur 

Observed. The species was observed once 
during other focused surveys. It was 
observed resting under a shrub in March. It 
was only observed the one lime. 

Observed. Has been recorded in the region. 
There are numerous holes for their use. Soils 
are sandy. However, vegetation grows so tall 
that there is little vantage point for them to use. 
One o\'A was obseiVed once at the beginning 
of the breeding season. It did not stay to breed. 
3 were observed nearby in off-site surveys 
conducted in 2011 (SWIA data_ Citation TBP). 
Observed. Suitable foraging areas are present 
on site. Nesting could occur v.ithin the lsoooma 
scrub or possibly the disturbed habitat. One to 
3 harriers were detected during almost every 
sHe vlsh. They were observed foraging. In 
surveys conducted nearby, west of the site 
from 2010to 2012, a total of 42 observations 
were recorded (SWIAdata_C~ation TBP). No 
nesting was detected however a nesting 
attempt was observed in 2012 off site near the 
dirt access road for the sewer pump station. 
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Scientific Name 

Elanus leucurus 
(nesting) 

Dendroica petechia 
brewsteri (nesting) 

Gelochelidon nilatica 
vanrossemi 

Passerculus 
sandwichensis 
beldingi 

Thalasseus [=Sterna] 
elegans (nesting 
colony) 

DUDEK 

Draft Final Restoration Plan for the 
Otay River Estuary Restoration Project 

Ta ble 7 

Special·Status Wildlife Detecred on the Otay River Floodplain Site 

Common Name Status FederaiiStateiMSCPI Primary Habitat Associations 
White-tailed kite None/FP/Not covered Open grasslands, savannah-like habitats, 

agriculture, wetlands, oak woodlands. riparian. 

Yellow warbler None/SSC/Not covered Nests in lowland and foothill riparian 
woodlands dominated by cottonwoods, alders 
and willows: winters in a variety of habitats. 

Western Gull- BCC/SSC/Not covered Nest on protected spits, berms. and islands 
billed tern composed of sand or other small material. 

Forage primarily in freshwater ponds and 
flooded agricultural fields. Forages for small 
fish, crayfish, lizards, butterflies, beetles, 
crickets, weevils, and occasionally, the young 
chicks of other shorebirds. 

Belding's None/SEIMSCP Saltmarsh, pickleweed. 
savannah sparrow 

Elegant tern BCCIWUMSCP Coastal waters, estuaries, large bays and 
harbors, mudflats. 

63 

Status on Sit& or 
Potential to Otcur 

Observed. Suitable foraging areas are 
present on site. Nesting could occur within 
the eucalyptus trees on site or the riparian 
adjacent to the site. Kites were detected 
during a number of the site visits and in 
nearby areas as well. They were observed 
foraging. No nesting was detected. 

Observed. Detected within the eucalyptus on 
site and within the willow habitat off site. 

Observed. A number of individuals of the 
species were observed possibly foraging 
over or flying over the site during focused 
surveys for other species. 

Observed. Approximately 18 birds were 
observed on site and over many were 
observed nearby off site within the San 
Diego Bay National Wildlife Refuge from 
2010 to 2012 (SWIA data_ Citation TBP). 
Observed. Suitable Hat areas are present 
and the species is known for the area. There 
are salt pans present. The species was 
observed Hying over the site a number of 
times but did not forage on site. 
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Table 7 
Special-Sta tus Wildlife Detected on the Otay River Floodplain Site 

Scientific Name Common Name Status FecleraiiState/MSCf21 Primary Habitat Associations 

Mammals 
Lepus califomicus San Diego black- None/SSC/Not covered Arid habitats with open ground; grasslands. 
bennettii tailed jackrabbit coastal sage scrub. agriculture. disturbed 

areas, rangelands. 

The federal and state status of species primarily is based on the Special Animals List (CDFG 2011 ). 
Federal Designations: 
BCC Fish and Wildlife Service; Birds of Conservation Concem 
(FD) Federally delisted; monitored lor five years 
FE Federally listed Endangered 
FT Federally fisted as Threatened 
State Dnfgnatlons: 
CSC Calllomia Species of Special Concem 
FP Callfomia Department of Fish and Game Protected and Fully ProJected Species 
(SO) Stale-delisted 
SE Stale-listed as Endangered 
ST State-listed as Threatened 
Wl California Department ol Fish and Game Watch list 
MSCP: 
MSCP Covered by lhe MSCP 
Not Covered Not covered by lhe MSCP 
Source: Dudek 2013. 

DUDE I< 

Statu a on Site or 
Potential to Occur 

Observed. Several jackrabbits were detected 
on site during surveys. 
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Table 8 
Special"Status Wildlife Potentially Occurring but Not Detected on the Otay River Floodplain Site 

Status 
Scientific Name Common Name Federa!JStateJMSCP Primary Habitat Associations Status on Site or Potential to Occur 

Amphibians 
Spea {=Scaphiopus] Western spadefoot None/SSC/Not Most common in grasslands, coastal Low potential. Small amount of 
hammondi covered sage scrub near rain pools or vernal suitable habitat is present within the 

pools: riparian habitats. cismontane alkali marsh habitat. 

Reptiles 
Safvadora hexalepis Coast patch-nosed None/SSC/Not Chaparral, washes, sandy fiats, rocky Low potential. Small amount of 
virguttea snake covered areas. suitable habitat is present within the 

/socoma scrub however there are no 
rocky areas within the habitat. 

Phrynosoma Coast (San Diego) None/SSC/MSCP Coastal sage scrub, annual grassland, Moderate potential to occur within the 
coronatum (blainvillei horned lizard chaparral, oak and riparian woodland. sandy soils and in the lsocoma scrub 
population) coniferous forest. areas. 
£umeces skihonianus Coronado Island None/SSC/Not Grassland, woodlands, pine forests, Low potential. Small amount of 
interpalietalis skink covered chaparral. Prefers rocky areas near suitable habitat is present within the 

streams with lots of vegetation but is Jsocoma scrub however there are no 
also found away from water. rocky areas within the habitat. The 

disturbed habitat areas are regularly 
mowed. 

Crotalus ruber ruber Northern red- None/SSCINot Variety of shrub habitats where there Low potential. Small amount of 
diamond covered is heavy brush. large rocks. or suitable habitat is present within the 
rattlesnake boulders. lsocoma scrub however there are no 

rocky areas within the habitat. 
Aspidoscelis hyperythra Orange-throated None/SSCIMSCP Coastal sage scrub, chaparral, Moderate potential to occur within the 

whiptail grassland, juniper and oak woodland. sandy soils and in the /socoma scrub 
areas. 

Thamnophis Two-striped garter None/SSCINot Streams, creeks, pools, streams with M:>derate potential. Suitable habitat is 
hammondii snake covered rocky beds, ponds, lakes, vema! present \Whin the freshwater portion of 

pools. the Otay River channel and Nestor 
Creek. 

DUDE I< 65 

Source 

DUDEK 2012 

DUDEK 2012 

DUDEK2012 

DUDEK 2012 

DUDEK2012 

DUDEK 2012 

DUDEK 2012 

6758 
May 2014 

November 12, 2014 
Item No. 9 

Supporting Document No. 6



Draft Final Restoration Plan for the 
Otay River Estuary Restoration Project 

Table 8 
Special-Status Wildlife Potentially Occurring but Not Detected on the Otay River Floodplain Site 

Status 
~lentiflc Name Common Name Federai/State/MSCP Primary Habitat Associations Statue on Site or Potential to Occur 

Bilds 
Cistothorus palustris Clark's marsh None/SSC/Not Narrowly distributed along the coast of 11 individuals were detected within 
clarkae wren covered southern California. Restricted to the Otay River channel and San 

freshwater and brackish marshes Diego Bay coastline immediately off 
dominated by bulrushes or cattails. site to the West. Other individuals 

could be present within suitable 
habitat in the channel. 

Falco co/umban·us Merlin NoneiWLINot Coastlines, open grasslands, The species was observed perched 
covered savannahs, woodlands. lakes, just off site on a post at the western 

wetlands, montane hardwood-conner end of the site. It was only observed 
habitats, ponderosa pine. Found once. 
throughout western half of state below 
1500m. 

/cleria virens (nesting) Yellow-breasted NoneiSSC/Not Dense, relatively wide riparian Detected within the riparian habitat off 
chat covered woodlands and thickets of willows. site and adjacent to the Otay River 

vine tangles and dense brush. Floodplain Site. 
Rallus /ongirostris Light-footed FE/SE, P/ Coastal sallmarsh. There is suitable marsh habitat within 
/evipes dapper rail MSCP the channel of the Olay River. One 

bird was detected in an area just off 
site of the Otay River Floodplain Site 
during focused surveys. 

Falco peregrinus American BCC/OU Nests on cliffs. buildings. bridges; High potential to occur on site for 
anatum peregrine falcon MSCP forages in wetlands, riparian, foraging. The species is well known to 

meadows, croplands, especially where forage on shorebirds during the 
waterfowl are present winter. 

DUDEK 66 

Source 

DUDEK 2012 

DUDEK2012 

DUDEK2012 

DUDEK2012 

DUDEK 2012, 
USFWS 2006a 
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Table 8 
Special-Status Wildli fe Potentially Occurring but Not Detected on the Otay River Floodplain Site 

Status 
Scientific Name Common Name Federai/StateiMSCP Primary Habitat Associations Status on Site or Potential to Occur 

Pelecanus American White None/SSC/ Nests colonially on isolated islands in Low Potential to occur due to lack of 
erythrorhynchos Pelican Not covered freshwater lakes with sandy, earthen, fresh water habitat and the site's 

or rocky substrates; minimal proximity to urbanization. 
disturbance from humans or 
mammalian predators required, as is 
close access to productive foraging 
areas; forages on inland marshes, 
lakes or rivers; winters on shallow 
coastal bays. inlets and estuaries. 

Haliaeetus Bald eagle (FD)/SEJ Seacoasts, rivers. swamps, large lakes; Could winter or occur on site in transit 
leucocephalus (nesting MSCP winters at large bodies of water in for foraging: a juvenije was 
and lov.1ands and mountains. photographed there in 2013 (Collins 
nonbreeding/wintering) pers. Comm) 

Amphispiza belli bell Bell's sage BCC/WU Coastal sage scrub and dry chaparral Low potential due to small amount of 
(nesting) sparrow Not covered along coastal lowlands and inland habitat. /socoma scrub is marginal 

valleys. and appears artificially planted. 
Rynchops niger Black Skimmer BCC/SSC/ Nests on barrier beaches, shell banks, High potential to occur. Has been 

Not covered spoil islands and salt marsh; forages observed nearby off site during 2010 
over open water; roosts on sandy to 2012 surveys and suitable marsh 
beaches and gravel bars. nesting areas occur on the west side 

of the project area. 

Chlidonlas niger Black Tern None/SSC/Nol Freshwater marsh 'lith emergent Moderate potential to occur. Four 
covered vegetation: in the Central Valley individuals were observed nearby in 

primarily breed and forage in rice fields otf·site areas during 2012 focused 
and other flooded agricultural fields with surveys (SWIA). limited foraging 
weeds and other residual aquatic habitat on the project site. 
vegetation. 

DUDEK 67 

Source 
USFWS2006a 

DUDEK 2012 

DUDEK 2012 

USFWS 2006a; 
SWIA data _Citation 
TBP 

SWIA data_ Citation 
TBP 
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Table 8 
Special-Status Wildlife Potentially Occurring but Not Detected on the Otay River Floodplain Site 

Status 
Scientific Name Common Name Federai/StateJMSCP Primary Habitat Associations Status on Site or Potential to Occur 

Bran/a bernie/a Brant None/SSC/Not Breeding habitat includes the edges of Moderate potential to occur. Could 
covered salt marshes in the low Arctic Region. occur in the area during winter 

Migratory habitats include shallow months and was observed nearby off 
marine lakes. Winter range includes site during surveys conducted from 
intertidal mudffats in shallow marine 2010 to 2012. Limited habitat occurs 
alters with abundant eelgrass andfor on site. 
green algae. 

Lateral/us jamaicensis California black rail BCC/ST/ Saline, brackish. and fresh emergent low potential due to lack of extensive 
cotumicu/us Not covered wetlands. emergent habitat. The species was 

recorded in the region but is assumed 
to be extirpated. 

Pelecanus occidentalis Califomia brown FE (Dl)/DU Open sea, large water bodies, coastal low potential due to lack of extensive 
califomicus (nesting pelican MSCP bays and harbors. open water. The species could perch 
colony and communal on posts located within the site or 
roosts) could occur within the Otay River 

channel however the channel is 
relatively narrow. The spedes does 
occur within the region. Species was 
observed nearby off·site in surveys 
conducted in 2011 and 2012. 

Larus californicus California Gull NonefWLI Nests in alkali and freshwater High potential to occur. Suitable 
Not covered lacustrine habitats: abundant in habitat occurs on the North and West 

coastal and interior lowlands during portions of the site. The species was 
nonbreeding period. also observed during surveys 

conducted nearby off site in 2011 and 
2012. 

Eremophila alpestris California horned NonefWlf Open habitats, grassland, rangeland, High potential to occur on site 
actia lark Not covered shortgrass prairie, montane meadows. especially during winter. Could breed 

coastal plains. fallow grain fields. on site. 

DUDE I< 68 

Soun:e 
USFWS 200a6; 
SWIA data_ Citation 
TBP 

DUDEK 2012 

DUDEK2012, 
USFWS 2006a; 
SWIA data_Citalion 
TBP 

USFWS 2006a; 
SWIA data_ Citation 
TBP 

DUDEK 2012, 
USFWS 2006a 
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Scientific Name 
Sternula {=Stema] 
antillarum browni 
(nesting colony) 
Hydroprogne caspia 

Polioptila ca/ifomica 
ca/ifornica 

Gavia immer 
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Table 8 

Special-Sta tus Wild life Potentially Occurring but Not Detected on the Otay River Floodphlin Site 

Status 
Common Name Federai/State1MSCP Primary Habitat Associations Status on Site or Potential to Occur 

California least FE/SEI Coastal waters, estuaries, large bays High potential. Suitable Oat areas are 
tern MSCP and harbors, mudflats: nests on sandy present and the species is known for 

beaches. lhll area. Thertl artl ::;all pan::; prtlsent. 
Caspian tern BCC/None/Not Coastal estuarine, salt marsh and High potential to occur. Known to 

covered barrier islands; nests on islands in reside year round in coastal San 
rivers and sal! lakes. Diego County. Suitable marsh habitat 

occurs on the North and Western 
portions of the site. Was observed 
nearby off site during surveys in 2011 
and 2012. 

Coastal California FT/SSC/ Coastal sage scrub, coastal sage Low potential due to lack of suitable 
gnatcatcher MSCP scrub-chaparral mix, coastal sage habitat. In addition, focused survey 

scrub-grassland ecotone, riparian in conducted nearby in 2006 was 
late summer. negative. The species was detected 

off site within suitable habitat. It was 
observed at the southern portion of 
the area adjacent to the parking lot 
near Home Depot. 

Common Loon None/SSC/Not Extirpated as a breeder from Low potential to occur. Range has 
covered California; winters in coastal waters been limited in California from 

such as bays, channels. coves, and anthropogenic activities. Known to 
inlets; also winters inland at large, visit San Diego coastal areas during 
deep lakes and reservoirs. winter months, but lacks habitat on 

the project site. 

69 

Source 
DUOEK2012, 
USFWS 2006a; 
SWIA 
USFWS 200Sa; 
SWIA 

DUDEK 2012 

USFWS 2006a 
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Table 8 
Special-Status Wildlife Potentially Occurring but Not Detected on the Otay River Floodplain Site 

Status 
Scientific Name Common Name FederaiiState/MSCP Primary Habitat Associations Status on Site or Potential to Occur 

Accipiter cooperii Cooper's hawk None/WUMSCP Riparian and oak woodlands, montane High potential to occur within the 
(nesting) canyons. willows lhat are adjacent to the site. 

They frequently roost and forage in 
neighboring suburban areas (Collins 
pers.comm} High potential to forage 
on site and nest in adjacent riparian 
areas to the east. One Cooper's hawk 
was observed flying over lhe area but 
did not land or pause on site. It may 
have been hunting or may have been 
in transit. 

Phalacrocorax aurilus Double-crested None!WU Nests in riparian trees near ponds, Low potential to occur. Was observed 
Cormorant Not covered lakes, artificial impoundments. slow- during surveys nearby off site from 

moving rivers, lagoons, estuaries and 2010 to 2012. However. there is 
open coastlines; winter habitat limited suitable habitat on site. 
includes lakes, rivers, and coastal 
areas. 

Buteo regalis Ferruginous hawk BCC/WU Open, dry country, grasslands, open May forage on site during migration or 
(Non breeding/wintering) MSCP fields, agriculture. for wintering. Would not breed in the 

reQion. 
Aquila chrysaetos Golden eagle BCCNIU Open country, especially hilly and Low potential. May forage over the 
(nesting and MSCP mountainous regions; grassland, site but no nesting habitat is present. 
nonbreedinglwintering} coastal sage scrub. chaparral, oak 

savannas. open coniferous forest. 
Ammodramus Grasshopper NoneiSSCINot Open grassland and prairie, especially low potential due to lack of suitable 
savannarum (nesting) sparrow covered native grassland with a mix of grasses grassland habitat. 

and forbs. 

DUDE I< 70 

Source 
DUDEK2012, 
USFWS2006a 

USFWS 2006a; 
SWIA 

DUDEK 2012 

DUDEK2012 

DUDEK 2012 
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Table 8 
Special-Status Wildlife Potentially Occurring but Not Detected on the Otay River Floodpla in Site 

Status 
Scientific Name Common Name FederaUState/MSCP Primary Habitat Associations Status on SHe or Potential to Occur 

Passerculus Large-billed None/SSC/MSCP Saltmarsh, pickleweed. High potential to occur on site during 
sandwichensis savannah sparrow winter due to presence of suitable 
rostral us habitat. 
(nonbreedingtwintering) 
Vireo be/Iii pusillus Least Bell's vireo FE, BCC/SEI Nests in southern willow scrub with Low potential due to lack of suitable 
(nesting) MSCP dense cover within 1-2 meters of the habitat. Suitable habitat is located off 

ground; habitat includes willows, site to the east within the channel of 
cottonwoods, baccharis. wild the Otay River however this habitat is 
blaclcbefl'y ot mesquile on desert limiled. Focused suNeys were 
areas. negative. 

Lanius ludovicianus Loggerhead Shrike BCCISSCI Nests and forages in open habitats Low potential to occur. Limited 
Not covered with scattered shrubs, trees, or other perching structures and suitable 

perches. habitat occur across the project site. 
Numenius americanus l ong-billed curtew BCCIWU Nests in upland shortgrass prairies High potential to occur on site during 
(nesting) MSCP and wet meadows in northeast the winter lor foraging within the 

California; winters in coastal estuaries. marsh areas or the former agriculture 
open grasslands and croplands. field. 

Charadrius montanus Mountain plover BCC/SSC/MSCP Nests in open, shortgrass prairies or Low potential. Not know for the 
(Nonbreedingtwintering) grasslands: winters in shortgrass region. Does not nest within the 

plains, plowed fields, open sagebrush, region but may forage on site during 
and sandy deserts. winter. 

DUDE I< 71 

Source 
OUDEK2012 

DUDEK 2012 
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Table 8 
Special-Status Wildlife Potentially Occurring but Not Detected on the Otay River Floodplain Site 

Status 
Scientific Name Common Name Federai/State/MSCP Primary Habitat Associations Status on Site or Potential to Occur 

Aythya americana Redhead None/SSC/Not Breeds in relatively deep (>3ft) Low potential to occur. limited 
covered permanent or semi-permanent suitable habitat occurs on the site. 

wetlands of at least one acre, with Seven individuals were observed 
about 75% open water and emergent nearby off site in surveys conducted 
tutes, bulrushes (Soirpus spp.) and from 2011 to 2012, but none were 
cattails (Typha spp.) up to about three detected in surveys covering the 
feet in height; winters in coastal same area in 2010. 
estuaries and large, deep ponds. 
lakes. and reservoirs of the interior. 

Accipiter striatus Sharp-shinned NonefWU Nests in coniferous forests, ponderosa No potential to occur due to lack of 
Hawk Not covered pine, black oak, riparian deciduous, suitable habitat on the project site or 

mixed conifer, Jeffrey pine; winters in nearby areas. 
lowland woodlands and other habitats. 

Aimophila rvficeps Southern NonefWUMSCP Grass-<:overed hillsides, coastal sage Low potential due to small amount of 
canescens California rufous- scrub. chaparral with boulders and habitat in the lsocoma scrub area. 

crowned sparrow outcrops. 
Buteo swainsoni Swainson's hawk BCC/ST/ Open grassland, shruhlands, May forage on site during migration. 
(nesting) MSCP croplands. Would not breed in the region. 

Agelaius tricolor Tricolored BCC/SSCIMSCP Nests near fresh water, emergent Low potential. Small amount of 
(nesting colony) blackbird wetland with cattails or tules; forages suitable habita1 is present. 

in grasslands, woodland, agriculture. 
Charadrius Western snowy FT, BCCISSCIMSCP Nests primarily on coastal beaches. in High potential. Suitable flat areas are 
alexandrinus nivosus plover (coastal nat open areas, with sandy or saline present and the species is known for 
(nesting) population) substrates; less commonly in salt the area. There are salt pans present. 

pans, dredged spoil disposal sites, dry 
salt ponds and levees. 

DUDE I( 72 

Source 
USFWS 2006a: 
SWlA 

USFWS 2006a 

DUDEK 2012 

DUDEK 2012 

OUOEK2012 

DUDEK2012, 
USFWS 2006a 
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Table 8 
Special-Status Wildlife Potentially Occurring but Not Detected on tbe Otay River Floodplain Site 

Status 
Scientific Name Common Name Federai/State/MSCP Primary Habitat Associations Statue on Site or Potential to Occur 

Plegadis chihi (rookery White-faced ibis NoneJWLJMSCP Nests in marsh; winter foraging in High potential to occur on site during 
site) shallow lacustrine waters, muddy the winter for foraging within the 

ground of wet meadows, marshes. marsh areas or the former agriculture 
ponds, lakes. rivers, flooded fields and field. 
estuaries. 

Mammals 
Taxirfea taxus American badger NonefSSC/MSCP Dry. open treeless areas. grasslands. Moderate potential due to sandy soils. 

coastal sage scrub. No signs of digging were observed. 
Nyclinomops macroli Big free-tailed bat None/SSC/Not Rugged, rocky canyons. No roost habitat is present but could 

covered forage on site or overhead. 
Chaetodipus Dulzura pocket None/SSC/Not Coastal sage scrub, chaparral, Moderate potential due to presence of 
califomicus femora/is mouse covered riparian-scrub ecotone; more mesic sandy soils .and fsocoma scrub 

areas. habitat 
Choeronycleris Mexican long- NonefSSC/Not Desert and montane riparian, desert No roost habitat is present but could 
mexican a tongued bat covered succulent scrub. desert scrub, and forage on site or overhead. 

pinyon-juniper woodland. Roosts in 
caves, mines. and buildings. 

Felis concolor Mountain lion NonefNoneiMSCP Occupies a wide variety of habitats: Low potential due to location in an 
swamps, riparian woodlands, broken urbanized area. Cover is limited on 
country with good cover of brush or site. 
woodland. 

Chaetodipus tal/ax Northwestern San None/SSC/Not Coastal sage scrub. grassland, sage Moderate potential due to presence of 
fa!lax Diego pocket covered scrub-grassland ecotones. sparse sandy soils and lsocoma scrub 

mouse chaparral: rocky substrates, foams habitat. 
and sandy loams. 

DUDEK 73 

Source 
DUDEK 2012, 
USFWS2006a 

DUDEK 2012 

DUDEK 2012 

DUDEK 2012 

DUDEK 2012 

DUDEK 2012 

DUDEK 2012 
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Table 8 
Special-Status Wildlife Potentially Occurring but Not Detected on the Otay River Floodplain Site 

Status 
Scientific Name Common Name Federai/State/MSCP Primary Habitat Associations Status on Site or Potential to Occur 

Perognathus Pacific pocket FE/SSC/ Grassland, coastal sage scrub with Moderate potential due to presence of 
longimembris pacificus mouse Not covered sandy soils; along immediate coast. sandy soils and lsocoma scrub 

habitat. However known locations of 
the species are a long distance away 
(Camp Pendleton and southern 
Orange Countyj. 

Antrozous patlidus Pallid bat None/SSC/Not Rocky outcrops. cliffs. and crevices No roost habitat is present but could 
covered with access to open habitats for forage on site or overhead. 

foraging 
Nyctinomops Pocketed free- NoneiSSC Rocky desert areas with high cliffs or No roost habitat is present but could 
femorosaccus tailed bat rock outcrops. forage on site or overhead. 
Neotoma lepida San Diego desert None/SSC/Not Coastal sage scrub, chaparral, pinyon- Moderate potential due to presence of 
intem1edia wood rat covered juniper woodland with rock outcrops. sandy soils and tsocoma scrub 

cactus thickets. dense undergrowth. habitat.. 
Euderma maculatum Spotted bat None/SSC/Not Arid deserts and grasslands through No roost habitat is present but could 

covered mixed conifer forests; roosts in cliffs, forage on site or overhead. 
feeds over water and along washes. 

Eumops perotis Western mastiff None/SSC/Not Roosts in small colonies in cracks and No roost habilal is present but could 
californicus bat covered small holes, seeming to prefer man- forage on site or overhead. 

made structures. 
Lasiurus blossevillii Western red bat None/SSC/Not Roosts in forests and woodlands from No roost habitat is present but could 

covered sea level up through mixed conifer forage on site or overhead. 
forests. Feeding habitat variable and 
includes grasslands, shrublands, open 
woodlands and forests. and croplands. 
Not found in desert areas. 

DUDEK 74 
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Scientific Name 

13rcn:tlneda 
saKi~ 
Euphydryas editha 
quino 

Streptocepha/us 
woottoni 
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Table 8 
Special-Status Wildlife Potentially Occurring but Not Detected on the Otay River Floodplain Site 

Status 
Common Name Federai/State/MSCP Primary Habitat Associations Status on Site or Potential to Occur 

lnverlebrates 
San Diego fairy FE/Nonef Small, shallow vema! pools, No potential due to lack of suitable 
shrimp Not covered occasionally ditches and road ruts. habitat. 
Ouino checkerspot FE/None/ Sparsely vegetated hilltops, ridgelines, No potential due to lack of suitable 
butterfly Not covered occasionally rocky outcrops; host plant habitat. Project is outside of current 

Plantago erecta and nectar plants survey area for the species. 
must be present. 

Riverside fairy FE/None/ Deep, long-lived vernal pools, vernal No potential due to lack of suitable 
shrimp Not covered pool-like seasonal ponds. stock habitat. 

ponds; wann water pools that have 
low to moderate dissolved solids. 
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Pond 15 Site 

Draft Final Restoration Plan for the 
Otay River Estuary Restoration Project 

Due to limited acccssibilicy of the site, focused wildlife surveys were not conducted by Dudek 
staff. However, observation data was available through State and Federal agencies (201()-2012 
CDFW) as well as through CNDDB records. Three Federal or State listed species have been 

observed within the Pond 15 Site boundary: California Least Tern, western snowy plover, and 

Belding's savannah sparrow. Additionally, nine special status wildlife species were observed on 

the site during the surveys conducted in 2010 - 2012 as listed in Table 9 Special Status Wildlife 

Detected on the Pond 15 Site. Special status species documented for the salt pond area and that 

have high potential to occur within the Pond 15 Site include: American peregrine falcon (Falco 

peregrinus anatz1m), black skimmer , California brown pelican, California gull (Lams 

californicus), California homed lark (Eremophila alpestris). Caspian tern (Hydroprogne caspia), 

double-crested cormorant (Phalacrocorax auritus), elegant tern (Thalassc~us elegans), long-billed 

curlew (Numeniw; americanus). 
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Sclentlflc Name 

Falco peregrinus 
anatum 

Pelecanus 
erythrorhynchos 

Passerculus 
sandwichensis belding! 
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Table 9 
Special-Status Wildlife Potentially Occurring on Pond 15 Site 

Status 
Common Name Federai/State/MSHCP Primary Habitat Associations Statua on Site or Potential to Occur 

Birds 
American peregrine BCC/DU Nests on cliffs, buildings. bridges; High potential to occur on site for 
falcon MSCP forages in wetlands, riparian, foraging. The species is well known to 

meadows. croplands, especially forage on shorebirds during the 
where waterfowt are present. winter. Individuals observed during 

surveys conducted from 2010 to 2012 
{SWIA data_ Citation TBP). 

American White None/SSC/ Nests colonially on isolated islands in Low Potential to occur due to lack of 
Pelican Not covered freshwater lakes with sandy, earthen. fresh water habitat and the site's 

or rocky substrates: minimal proximity to urbanization. 
disturbance from humans or 
mammafian predators required, as is 
close access to productive foraging 
areas: forages on inland marshes, 
lakes or rivers; winters on shallow 
coastal bays, inlets and estuaries. 

Belding's Savannah None/SEI Nests and forages in coastal salt Documented as occurring within the 
Sparrow MSCP marsh dominated by pickleweed. Pond 15 Site. Suitable salt marsh 

habitat occurs in a small area on the 
site. Was observed during surveys 
conducted from 2010 to 2012 {SWIA 
data_Citation To Be Provided). A total 
of 211 birds were recorded in 2012. 

n 

Source 

USFWS 2006a, SWIA 
data_ Citation To Be 
Provided 

USFWS 2006a 

USFWS 2006a, SWIA 
data_ Citation To Be 
Provided 
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I 
Scientific Name Common Name 

Rynchops niger Black Skimmer 

II 

I Chlidonias niger Black Tern 

I 
Branta bernie/a Brant 
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Table9 
Speciai·Status Wildlife Potentially Occurring on Pond IS Site 

Status 
Federai/StateJMSHCP Primary Habitat Associations Status on Site or Potential to Occur 
BCC/SSC/ Nests on barrier beaches. shell High potential to occur. Was observed 
Not covered banks, spoil islands and salt marsh; during surveys conducted from 2010 

forages over open water; roosts on to 2012 {SWIA data_ Citation TBP) 
sandy beaches and gravel bars. surveys and some suitable marsh 

nesting areas occur on the south 
western end of the project area and 
open water for foraging occurs over 
the salt works ponds. 

None/SSC/ Freshwater marsh with emergent Moderate potential to occur. Four 
Not covered vegetation; in the Central Valley individuals were observed during 2012 

primarily breed and forage in rice {Dudek 2012) focused surveys and 
fields and other flooded agricultural were recorded off site of the Otay 
fields with weeds and other residual River Floodplain Site. Some foraging 
aquatic vegetation. habitat occurs on the project site. Was 

not recorded during surveys of the site 
in 2010-2012 {SWIA data_Cilation 
TBP) 

None/SSC/ Breeding habitat includes the edges Moderate potential ro occur. Could 
Not covered of salt marshes in the low Arctic occur in the area during winter months 

Region. Migratory habitats include and was observed adjacent to Salt 
shallow marine lakes. Winter range ponds during surveys conducted from 
includes intertidal mudHats in shallow 2010 to 2012 (SWIA data_ Citation To 
marine alters with abundant eelgrass Be Provided). Suitable migratory 
and/or green algae. habitat does occur within project 

boundaries. 
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Source 
USFWS 2006a, SWIA 
data_ Citation To Be 
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USFWS 2006a. SWIA 
data_ 
Citation To Be Provided 

USFWS 2006a. SWIA 
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Scientific Name Common Name 
Pelecanus occidentalis California brown 
californicus (nesting pelican 
colony and communal 
roosts) 

Lams califomicus California Gull 

Eremophila alpestris California horned 
actia lark 

Stemufa {=Sterna) California least tern 
antillarum browni 
(nesting colony) 

DUDEK 
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Otay River Estuary Restoration Project 

Table 9 
Special-Status Wildlife Potentia lly Occurring on Pond 15 Site 

Status 
Federai/State/MSHCP Primary Habitat Associations Status on Site or Potential to Occur 

FE (DL)/DU Open sea, large water bodies, High potential to occur over open 
MSCP coastal bays and harbors. water areas on project site. The 

species does occur within the region. 
Species was observed during surveys 
conducted from 2010 to 2012 (SWIA 
data. Citation To Be Provided). 

NoneiWU Nests in alkali and freshwater High potential to occur. Suitable 
Not covered lacustrine habitats: abundant in habitat occurs on the North and West 

coastal and interior lowlands during portions of the site. The species was 
nonbreeding period. observed dturing surveys conducted 

from 2010 to 2012 (SWIA 
dala_Citation To Be Provided). 

NoneiWLI Open habitats. grassland, rangeland, High potential to occur on site 
Not covered shortgrass prairie, montane especially during winter. Individuals 

meadows, coastal plains, fallow grain were observed during surveys 
fields. conducted from 2010 to 2012 (SWIA 

data_ Citation To Be Provided). 

FEfSE/ Coastal waters. estuaries. large bays High potential. Suitable flat areas are 
MSCP and harbors. mudflats; nests on present and the species is known for 

sandy beaches. the area. There are salt pans present. 
Individuals have been known to occur 
wilhin the salt pond area according to 
CNDDB reports. Individuals were 
observed dill ring surveys conducted 
from 2010 to 2012 (SW!A 
data Citation To Be Provided). 
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Source 
USFWS 2006a, SWIA 
data Citation To Be 
Provided 

USFWS 2006a, SWIA 
data_ Citation To Be 
Provided 

USFWS 2006a, SWIA 
data_ Citation To Be 
Provided 

USFWS 2006a. CDFW 
2014, SWIA 
data_Citation To Be 
Provided 
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Scientific Name Common Name 
Hydroprogne caspia Caspian !ern 

Polioptila californica Coastal California 
califomica gnatcatcher 

Gaviaimmer Common Loon 

Accipiter cooperii Cooper's hawk 
(nesting) 

Phalacrocorax auritus Double-crested 
Cormorant 

DUDEK 

Draft Final Restoration Plan for the 
Otay River Estuary Restoration Project 

Table 9 
Special-Status Wildlife Potentially Occurring on Pond 15 Site 

Status 
Federai/State/MSHCP Primary Habitat Associations Status on Site or Potential to Occur 
BCC!None!Not Coastal estuarine, salt marsh and High potential to occur. Known to 
covered barrier islands; nests on islands in reside year round in coastal San 

rivers and salt lakes. Diego County. Suitable marsh habitat 
occurs on the North and Western 
portions of the site. Was observed 
nearby off site during surveys in 2011 
and 2012 (SWIA data_ Citation To 8e 
Provided). 

FT/SSC/ Coastal sage scrub, coastal sage No potential to occur due to lack of 
MSCP scrub-chaparral mix, coastal sage suitable habitat. 

scrub~rassland ecotone. riparian in 
late summer. 

None/SSC/ Extirpated as a breeder from Low potential to occur. Range has 
Not covered California; winters in coastal waters been limited in California from 

such as bays, channels, coves, and anthropogenic activities. Known to 
inlets; also winters inland at large, visit San Diego coastal areas during 
deep lakes and reservoirs. winter months, but lacks significant 

suitable habitat on the project site. 
None/WU Riparian and oak woodlands, Low potential to occur on the project 
MSCP montane canyons. site. Could forage on site and nest in 

nearby woodland areas to the east. 

None/WU Nests in riparian trees near ponds, High potential to occur. Large 
Not covered lakes, artificial impoundments, slow· numbers of individuals were observed 

moving rivers, lagoons, es1uaries and during surveys conducted from 2()10 
open coastlines; winter habitat to 2012 (SWIA data_ Citation To 8e 
includes lakes, rivers, and coastal Provided) and there is suitable habitat 
areas. on the project site. 
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Source 
USFWS 2006a, SWIA 
data_ Citation To 8e 
Provided 
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Scientific Name Common Name 
Thalasseus {=Stema) Elegant tern 
elegans (nesting 
colony) 

Passerculus Large-billed 
sandwichensis rostratus savannah sparrow 
(nonbreedinglwintering) 

Vireo be/Iii pusiflus Least Bell's vireo 
(nesting) 

Lanius ludovicianus Loggerhead Shrike 

Numenius americanus Long-billed curfew 
(nesting) 

DUDE I< 
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Table 9 
Special-Status Wildlife Potentially Occurring on Pond IS Site 

Status 
Federai/State/MSHCP Primary Habitat Associations Status on Site or Potential to Occur 
BCCJWU Coastal waters, estuaries, large bays High potential to occur. large 
MSCP and harbors. mudflats. numbers of individuals were observed 

during surveys conducted from 2010 
to 2012 (SWIA data_ Citation To Be 
Provided) and there is suitable habitat 
on the project site. 

None/SSC/ Saltmarsh, plckleweed. Moderate potential to occur on site 
MSCP during winter due to presence of some 

suitable habitat on site. Not recorded 
for the site in 2010-2012. 

FE. BCC/SEI Nests in southern willow scrub with No potential due to lack of suitable 
MSCP dense cover within 1-2 meters of the habitat. 

ground; habitat includes willows, 
cottonwoods, baccharis. wild 
blackberry or mesquite on desert 
areas. 

BCC/SSC Nests and forages in open habitats No potential to occur due to lack of 
with scattered shrubs. trees. or other suitable habitat and foraging 
perches. structures on the project site (SWIA 

data_Citation To Be Provided). 

BCCJWU Nests in upland shortgrass prairies High potential to occur on site during 
MSCP and wet meadows in northeast the winter for foraging within the 

California; winters in coastal marsh areas. Individuals were 
estuaries. open grasslands and observed during focused surveys 
croplands. conducted from 2010 to 2012 (SWIA 

data_Citation To Be Provided). 
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Source 
USFWS 2006a, SWIA 
data_Citalion To Be 
Provided 

SWIA data_Citation To 
Be Provided 
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Scientific Name Common Name 
Aythya americana Redhead 

Accipiter striatus Sharp-shinned 
Hawk 

Charadrius Western snowy 
alexandn"nus nivosus plover (coastal 
(nesting) population) 

Plegadis chihi (rookery White-faced ibis 
site) 

DUDEK 

Draft Final Restoration Plan for the 
Otay River Estuary Restoration Project 

Table 9 
Special-Status Wildlife Potentially Occurring on Pond 15 Site 

Status 
Federai/State/MSHCP Primary Habitat Associations Status on Site or Potential to Occur 
None/SSC/ Breeds in relatively deep (>3 It) Moderate potential to occur. Limited 
Not covered permanent or semi-permanent suitable habitat occurs on the site. 

wetlands of at least one acre. with Seven individuals were observed 
about 75% open water and emergent during surveys conducted in 2012 
tules, bulrushes (Scirpus spp.) and (SWIA data_ Citation To Be Provided), 
cattails (Typha spp.) up to about but none were detected in surveys 
three feet in height; winters in coastal covering the same area in 2010. 
estuaries and large, deep ponds, 
lakes. and reservoirs of the interior. 

None/WU Nests in coniferous forests, Low potential to occur due to lack of 
Not covered ponderosa pine, black oak, riparian suitable habitat on the project site or 

deciduous. mixed conifer, Jeffrey nearby areas. Could forage over the 
pine; winters in lowland woodlands site. 
and other habitats. 

FT, BCC/SSC/ Nests primarily on coastal beaches, High potential. Suitable flat areas are 
MSCP in flat open areas, with sandy or present and the species is known for 

saline substrates; less commonly In the area. Has not been recorded on 
salt pans, dredged spoil disposal the site. 
sites, dry salt ponds and levees. 

None/WU Nests in marsh; winter foraging in Low potential to occur on site during 
MSCP shallow lacustrine waters, muddy the winter for foraging within the 

ground of wet meadows, marshes, marsh areas due to the small size of 
ponds, lakes, rivers, flooded fields the area for foraging. Was not 
and estuaries. observed during surveys conducted 

from 2010 to 2012 (SWIA 
data_ Citation To Be Provided). 
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Source 
USFWS 2006a, SWIA 
data_ Citation To Be 
Provided 

USFWS 2006a 

USFWS 2006a 

USFWS 2006a, SWIA 
data_Citation To Be 
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2.6 Hydrology and Hydraulics 

The Otay River Watershed is located in San Diego County, California. The 145-square mile 

watershed is situated between the Sweetwater and Tijuana River Watersheds. as shown in Figure 

13. The Otay River originates in the Cleveland National Forest along Dulzera Creek. with 

several tributaries including Hollenbeck Canyon Creek, Jamul Creek, and Proctor Valley Creek. 

Watershed tlows are cutoff by two reservoirs that are a pan of the City of San Diego Water 

Supply System: the Upper Otay Reservoir and the Lower Otay Reservoir. Formed by the Savage 
Dam, the Lower Otay Reservoir captures 68% of the watershed. The Otay River runs westward 

approximately II miles through primarily undeveloped lands from Savage Dam to San Diego 

Bay. Tributaries in this section o f the river include O 'Neal Canyon Creek, Poggi Canyon Creek, 

Salt Creek. Johnson Canyon, Wolf Canyon, and Dennery Canyon (Everest 20 14). 

The Otay River conveys flows from the 1-5 bridge through the Otay River floodplain and 

estuarine ponion of the Otay River. From the floodplain, the river channel turns nonhwest 

towards Ponds 50 and 5 I, and turns westward along the perimeter of the salt ponds adjacent to 
Ponds 48, 20, and 22 speci ficall y~ as shown in Figure 2. After confluence with Nestor Creek, the 

Otay River continues along Pond 23 and then nonh along the Western Salt Pond Restoration 

until discharging into the San Diego Bay (Everest 2014). 

Hydraulic conditions along the Otay River are affected by a combination of tidal exchanges with 

San Diego Bay and watershed flows from the Otay River. Tidal influence extends from San 

Diego Bay toward the floodplain near Ponds 48 and 50. 

2.6.1 Otay River Runoff 

The Otay River Watershed has a semi-arid climate, typical of southern California with dry 
summers and relatively wet winters. Temperatures are generally mild throughout the year. as 

summarized in Table I 0. Monthly average temperatures range from 56.4 degrees Fahrenheit in 

January to 71.0 degrees Fahrenheit in August with an average annual temperature is 63.2 degrees 

Fahrenheit. Precipitation typically occurs during winter months (December through February) 

with little to no rainfall during summer months (June through August). 

Month 
January 
February 
March 

DUDEK 

Table 10 
Monthly Average Temperature and Precipitation for San Diego 

Monthly Average Temperature ('F) 
56.4 
57.4 
58.9 

83 

Monthly Average Precipitation (inches) 
2.00 
1.98 
1.63 
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Month 
April 
May 

June 
July 
August 
September 
October 
November 
December 
Annual 
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Table 10 
Monthly A\•erage Temperature and Precipitation for San Diego 

Monthly Average Temperature ('F) Monthly Average Precipitation {Inches) 
61.1 0.78 
63.3 0.21 
65.9 0.05 
69.6 0.02 
71.0 0.06 
69.8 0.17 
66.1 0.51 
61.4 0.97 
57.2 tn 
63.2 10.13 

Source: Westem Regional Climate Center. San Diego WSO Airport (1914-2012) 

In San Diego County, heavy precipitation is generally caused by large weather systems generated 
in the Pacific Ocean. Local floods are commonly the result of localized, intense thunder storms 

normally in late summer and fa ll months . Floods can also be due to tropical storms generated in 

the Tropical Pacific (County of San Diego 2007). 

The. average annual precipitation across the Otay River Watershed is illustrated in Figure 14. The 
average annual precipitation in the lower Otay River Watershed ranges from approximately I 0 to 

II inches per year, Precipitation in the upper Otay River Watershed generally ranges from 13 to 

20 inches per year. The highest annual precipitation occurs at the mountain peaks of the San 

Miguel Mountain. Jamul Mountains, Otay Mountain, and Lyons Peak (see Figure 14). 

Diflerences in month ly and annual precipitation across the Otay River Watershed are shown in 

Table II for three regions: coastal, inland, and mountain . Bast:d on gage elevations, three NOAA 

cooperative stations monitored by the Western Regional Climate Center were selected to 
represent conditions of the three regions within the Otay River Watershed. Coastal precipitation 

was represented by the gage at the San Diego WSO Airport (COOP 047740), Inland 

precipitation in the central portion of the watershed was characterized by the gage at the Lower 

Otay Reservoir (COOP 045162)t and precipitation in the mountain region was classified using 

Barrett Dam (COOP 040514). Elevations of these stations are approximately I 0 feet, 520 feet , 

and I ,620 feet, respectively. 
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Table II 
Monthly Precipitation by Region 

Month Coastal Precipitation• Qn) Inland Precipitation• Qn) Mountain Precipitation• Qn) 
January 2.00 
February 1.98 
March 1.63 
April 0.78 
May 0.21 
June 0.05 
July 0.02 
August 0.06 
September 0.17 
October 0.51 
November 0.97 
December 1.77 
Annual 10.13 

Sourc:e: Western Regional Climate Center 
'San Diego WSO Airport- COOP 047740 (1914·2012} 
.,_ower Otay Reservoir- COOP 045162 (1940-1956) 
... Barrett Dam -COOP 040514 (1913-1980) 

2.6.2 Otay River Flooding 

2.12 3.18 
1.16 3.56 
2.28 2.93 
1.09 1.77 
0.32 0.64 
0.03 O.Q7 
0.02 0.11 
0.10 0.20 
0.03 0.28 
0.48 0.73 
0.97 1.44 
2.46 2.86 
11.07 17.77 

Flood hazards are identified by the Federal Emergency Management Agency (FEMA) Flood 

Insurance Study (FIS). The most recent FIS for San Diego County (FEMA 20 12) documents 
return period peak flows for Otay River. as summarized in Table 12. The initial hydrologic and 

hydraul ic analyses for the Otay River were conducted by the California Department of Water 

Resources for FEMA (completed in 1981 ). Hydrologic and hydraulic analyses for the Otay River 

between Nestor Creek and San Diego Bay were updated by the USACE, Los Angeles District in 

December 1989. There are no major flooding problems along the Otay River, although some 

areas downstream of Broadway A venue will be inundated by the I 00-year flood (FEMA 20 12). 

In addition, the! Otay River below Savage Dam is within the dam inundation zone (County of San 

Diego 2007). 

Otay River 
at Otay Valley Road 

Sourc:e: FEMA 2012 

DUDEK 

Table 12 

FEMA Return Period Peak Discharges for Otay River 

Drainage Area 
(mf2) 10-Year 

122.7 1,200 

85 

Return Peak Discharges (cfs) 

I 50-Year I 100-Year 
112,000 ·r 22.ooo 

I 500-Year 
T so.ooo 
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2.6.3 San Diego Bay Circulation 

Currents in San Diego Bay are predominately produced by tides (Wang et al. 1998). This tidal 

exchange between the ocean and the bay is a result of a phenomenon called "'tidal pumping" 

(Chadwick, et at.. 1997). The "pumping" of water is due to the flow difference between the ebb 

and the flood flows. Being located at mid-latitude, tides and currents within the San Diego Bay 

are dominated by a mixed diumal-semidiurnal component (Peeling 1975). Typical tidal current 

speeds range between 0.3-0.5 m/s near the inlet and 0.1 m/s to 0.2 m/s in the southern region of 

the bay. The phase propagation suggests that the tides behave almost as standing waves with 

typical lags between the mouth and the back portion of the bay of 10 min and an increase in tidal 

amplitude in the inner bay compared lo the outer bay. 

The overall tidal prism for the bay is 5.5 X I 07 m3 and the tidal excursion is larger than the 

mouth with a value of 4.4 km (Chadwick and Largier 1996). Chu, et al. (20 12) measured mass 

exchange between San Diego Bay and the Pacific Ocean using a combination of flow 

measurements by acoustic Doppler current profiling and tracer measurements using a naturally 
occurring ultraviolet fluorescence tracer. They found that variations in exchange with tidal range 

could be isolated by separately evaluating the ebb and flood tidal transport budgets. The tracer 
transport during the ebb increased rapidly with tidal range, while during the flood tide, the 

transport increased more gradually. The resulting difference in tidal transport between Lhe ebb 

and flood accounts for the exchange between the bay and ocean. For weak tides. the exchange 

tends to increase rapidly with increasing tidal range, while for stronger tides, the exchange is 

more constant. 
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2.6.4 San Diego Bay Sea Level and Tidal Regimes 

The tlow of sea water into and out of the Otay River Channel, the South Bay salt ponds and the 

proposed restoration tidal basins are driven by the time variation in San Diego Bay water level. 
The nearest NOAA tide gage to the Otay River and South Bay salt ponds is located at the Navy 

Pier in San Diego Bay. This tide gage (NOAA #941-0 170) was last leveled using the 1983-200 I 

tidal epoch. Elevations of tidal datums referred to NAVD 88 are given in Table 13 below. 

Table 13 
Tidal Datums for San Diego Bay at NOAA #941-0170 Navy Pier 

Category Range 

Highest Water Level (01/27/1983) 7.71 ft NAVD (8.1402 ft MLLW) 
Mean Higher High Water 5.292 ft NAVD (5.7253 ft MLLW) 
Mean High Wmer 4.5507 ft NAVD (4.9838 ft MLLW) 
Mean Tide Level 2.5264 ft NAVO (2.9595 ft MLLW) 
Mean Sea Level 2. 5067 ft NA VO (2.9398 ft MLL W) 
Mean Low Water 0.5020 ft NAVD (0.9351 ft MLLW) 
North American Vertical Datum 0.00 ft NA VO {0.4331 ft MLLW) 
Mean Lower Low Water -0.4331 ft NAVD (0.000 ft MLLW) 
Lowest Water Level (12117/1937) -3.5238 ft NAVO (·3.0907 MLLW ft) 

Tidal data in Table 13 indicates that tidal ranges in San Diego Bay are greater than those found 

on the open coast. Mean diurnal tidal ranges are 5.72 ft as compared to 5.33 ft on the open coast 
an increase of 0.39 ft of diurnal range in San Diego Bay. The extreme water level range is 11.23 

ft in San Diego Bay as compared to I 0.51 ft on the open coast, an increase of 0.72 ft of extreme 
range in the bay. All high water datum in the bay exceed those on the open coast and all the low 

water level datum are lower in the bay than on the open coast. This occurs because San Diego 

Bay is a resonant tidal system where higher harmonics of the K I lunar-solar diurnal tidal 
constituent and the M2 principal lunar semi-diurnal tidal constituent are bathymetrical trapped in 

the bay, leading to a build-up in tidal amplitude. The tidal resonance of San Diego Bay provides 

additional tidal energy for forcing tidal inundation of the proposed tidal basins in the Otay River 

Floodplain Site and in Pond 15 Site, and is an attribute of this site that increases the chance of 
achieving a sustainable functioning wetland restoration. 

2. 7 Soil Characterization 

The soil characterization program was pertormed and managed by Anchor QEA. L.P .. who 

worked with a team of subcontractors. Sampling locations were pre-selected based on the current 

conceptual plan for ORERP. The sampling program was subdivided into four areas: the Otay 
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River Floodplain (the majority of th~ ORERP site), Subarea 3 (the former agricultural equipment 
storage and supply area {subjected to a higher density of sampling]), Nestor Creek, and the Otay 
River. Sampling areas are presented on Figures 14 and 15. All sampling points were located and 
advanced in compliance with the Sampling and Analysis Plan (SAP) (Anchor QEA. L.P. 20 J 2), 

with a few exceptions and deviations needed to avoid biological and Native American resources. 

A total of 31 scations were identified to characterize Salt Ponds 12, 13, 14, and 15. Station 
density was based on the previous sediment characterization of Salt Ponds 10, I Oa and II, with 
approximately one station per 10 acres (Everest and Anchor QEA, L.P. 2009). As previously 
described, an additional slation was placed within the Pond 15 Site, resulting in a slightly higher 
station density in this pond. Sediments in Salt Ponds 12, 13, 14. and 15 may be excavated to a 
depth of -2 feet NA VD88, plus I foot of allowable overdepth (i.e., -3 feet NA VD88). Sediment 
cores targeted this layer plus an additional I foot beyond this depth (i .e., -4 feet NAVD88) to 
allow for the evaluation of the newly exposed surface layer. For each core. sediment from the 
surface to -3 feet NA VD88 was submitted for analysis to evaluate sediment that may be 
disturbed during restoration activities. Each 1-foot interval from the entire sediment core, 
including the new surface layer. was archived for potential futu re analysis. 

Soil and sediment composite samples were analyzed for grain size, total solids. TOC, pesticides, 
metals, TPHs, PCBs, and SVOCs in accordance with test methods provided in the SAP (Anchor 
QEA. L.P. 20 12). Results of physical and chemical analyses on composite samples are discussed 
above in Section 2.4. 1. 

Soil and sediment were predominately found to consist of silts and clays, with pockets of tine to 

medium sand. Metals were detected in all surface and subsurface composite samples. Metal 
concentrations in surface and subsurface soils are similar across all areas sampled, with the 
exception of composite samples from ORFP-7,9, 10.11 ,12.13. Samples from this area contained 
elevated concentrations of metals, including copper, lead, and zinc. PCBs were detected in the 
surface composite samples from ORFP-7,9t I 0, II , 12, 13 and Subarea 3. No detections were 
observed for TPHs and polycyclic aromatic hydrocarbons (PAHs); phenols were generally not 
detected in most composite samples analyzed. Phthalates were detected; however, many samples 
were B qualified, indicating these results may be biased high due to chemicals being present in 
the laboratory's analytica l blank samples. 
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Pesticides-DDT compounds, toxaphene, and dieldrin-were detected in the surface and/or 
subsurface samples of composites from the majority of samples. In the Otay River floodplain, 
DOTs were detected in composite samples from ORFP-7,9, I 0, II, 12, I 3 in the surface (top I 
foot) and second depth interval (extending down to 0 feet NA YD88). For composite samples 
from ORFP-8,14,15, 16, detections were observed in the surface, and in the second and third 
depth intervals (extending down to -6 feet NAVD88). Toxaphene was detected in the surface 
from ORFP-7,9, I 0, I I, 12,13 and in the surface and second depth interval (extending down to 0 
feet NAYD88) from ORFP-8, 14, 15, 16. No pesticides were detected within composite samples 
from ORFP-1 ,2,3,4,5,6. In Subarea 3, DOTs, dieldrin, and toxaphene were detected in the 
surface and second depth interval (extending to +6 feet NAVD88). In Nestor Creek, DDT 
compounds were detected in the surface and second depth interval (extending to -6 feet 
NA YD88). Dieldrin and toxaphene were detected in the surface. In the Otay River, DDT 
compounds were detected in the lower depth interval (from -4 to -6 feet mean lower low water 
(MLLWJ) for composite samples from OR-I ,2,3. For composite samples from OR-7,8,9, similar 
detections were observed in the upper depth interval (from mudline to -4 feet MLL W). 

Salt pond sediments were predominantly fine-grained materials, consisting of 78.9 to I 00% fines 
(silt and clay). TOC concentrations ranged from 0.53 to 6.5%. 

All metals were detected in salt pond sediments. Chromium~ selenium~ silver, and zinc 
concentrations were less than screening levels in all samples. Arsenic, cadmium, copper, lead, 
mercury, and nickel were measured at concentrations greater than screening levels in at least one 
sample (Table 13). A summary of results is provided below. 

• Arsenic concentrations were greater than both Residential and Commercial/Industrial 
CHHSLs and RSLs at all stations. Stations 13-03 and 13-04 also exceeded the ERL value 
and Zeeman risk-based screening level for benthic invertebrates. However. all 
concentrations of arsenic were less than the southern California regional background 
level of 12 milligrams per kilogram (mg/kg; Chernoll et al. 2008). 

• Cadmium concentrations were relatively low, with the exception of Station I. This station 
exceeded the Zeeman screening levels for fish and tern. 

• Copper concentrations were greater than Zeeman screening levels at 12 stations, which 
included one station in each of Ponds 12 and 14 and approximately 60% of stations in 
Ponds 13 and 15. All stations exceeded the Zeeman screening level for benthic 
invertebrates, tive stations exceeded the screening level for benthic vegetation, and two 
stations (I S-0 I and I 5-l 0) exceeded the screening level for wigeon, scooter, and tern . 
Stations I 5-0 I and 15-1 0 also exceeded the ERL value. 
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• Lead concentrations were greater than Zeeman screen ing levels at all stations. All 
stations exceeded the screening level for wigeon, scooter. tern, grebe, and skimmer. 

Nineteen stations exceeded the screening level for pelican. Stations I S-0 I and 15- t 0 

exceeded the screening level for turtle. 

• Mercury concentrations were greater than Zeeman screening levels at six stations, which 
included four stations within Pond 12 and two stations wid1in the Pond 15 Site. All stations 

exceeded the screening level for tern. Station 15-1 0 exceeded the screening level for skimmer. 

• Nickel concentrations were relative ly low, with the exception of Stations 15-0 I and 15-

10. Both stations exceeded the ERL value and Zeeman screen ing level for benthic 

invertebrates. Stat ion 15-01 also exceeded Zeeman screening levels for sea lion and tern. 

PAHs and pesticides were detected in salt pond sediments. PAHs were measured at low 

concentrations in approximately half of the samples from Ponds 12 and 13 and all of the samples 
from Ponds 14 and 15. Station 15-01 exceeded the ERL value for total low molecular weight 

PAHs, while Station 12-09 exceeded the Residential RSL for benzo(a)pyrene. 

DDTs and dieldrin ·were the only pesticides detected in salt pond sediments. DOTs were 
measured at four stations ( 13-07, 14-04A, 15-0 I. and 15-1 0). Station IS-O I exceeded the ERL 
values for 4,4' -DOE and total DOTs. Dieldrin was measured at four stations ( 12-10, 13-02, 13-

07. and 14-04A). All concentrat ions were greater than the ERL value. PCB congeners were not 

detected in salt pond sediment. 

2.8 Water Quality 

Water Quality within the project site is regulated by the Regional Water Quality Control Board, 

through the Water Quality Control Plan for the San Diego Basin (Basin Plan). This plan 

designates beneficial uses for water bodies in the San Diego Region, established water quality 

objectives, and implementation plans to protect those beneficial uses. The proposed project is 

located within the Ot.ay Hydrologic Unit, and specifically within the Otay Valley Hydrologic 
Area, designated 910.2 (RWQCB 2004}. 

2.8.1 Groundwater 

Groundwater elevations range from approximately 3 to 8 feet below mean sea level. In addition, 

capillary fringe of this groundwater may extend approximately t to 2 feet above groundwater 

elevation (GEOCON 1986). Due to tidal influence of the Otay River Floodplain Site, 

groundwater is slightly brackish limiting vegetation to species with salt tolerance. 
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2.8.2 Surface Waters 

Nestor Creek bisects the Otay River Floodplain Site from the southern edge7 and outlets into the 

Otay River. The Otay River flows along the eastern edge, and continues along the northern and 
western boundary of the Otay River Floodplain Site, before bisecting Pond II and Pond 12 to 
outletinto San Diego Bay. ln addition to the Basin Plan's water quality objectives, the Ckan 

Water Act 303(d) list highlights any impaired surface water bodies within the region. Both of 

these freshwater inputs are not listed within the Clean Water Act Section 303(d) List 20 I 0 

Integrated report as impaired water bodies. 

2.8.3 San Diego Bay 

Historically, water quality within San Diego Bay suffered serious degradation due to discharge 
of untreated municipal sewage and industrial wastes. Due to the plethora of di ffcrent surrounding 

jurisdictions as well as the number of separate agencies discharging to the bay, the San Diego 
Bay Interagency Water Quality Panel was established in 1988 to address the Bay's water quality 

concerns, and ensure the long-term viability of the bay. This panel completed a Comprehensive 

Management Plan for San Diego Bay in 1998, to protect the value and resources within the bay. 
Also in 1998, the San Diego Bay was included within the California Section 303(d) list as an 

impaired water body by the California State Water Resources Control Board (SWRCB) due to 

benthic community degradation and toxicity. San Diego Bay is still currently listed on the 303(d) 

list, but only for PCBs (Polychlorinated biphenyls). 

DUDEK 97 
6758 

May2014 

November 12, 2014 
Item No. 9 

Supporting Document No. 6



DUDEK 

Draft Final Restoration Plan for the 
Otay River Estuary Restoration Project 

INTENTIONALLY LEFT BLANK 

98 
6758 

May2014 

November 12, 2014 
Item No. 9 

Supporting Document No. 6



Draft Final Restoration Plan for the 
Otay River Estuary Restoration Project 

3 SITE OPPORTUNITIES AND CONSTRAINTS 

l11c:. opportunitie~ and constrnims that hJ.\e ~iJ:;nilicant inOu~.'flCe on tJ1e \\etlan& .. re'-l.oration ofd1c Ot.i) 
River Floodplain tlc and the PonJ I 5 ilc an: -.ummari:zcd in Table 1 ct. The opportunitil.-s and 
"one trainlS p~l.L.~ m Table 14 are ... amtlar U.l those Jlreserlled in lhc Preliminary RC'\toratil..m Plan 
!)Ubmin~.>d to the Coa.'>t.nl Comm1.· ion fhis table 1s gen~rul in SCOJX. related to tl1e overall project 
Detailed mitigation mca.,un:.s lor potential imp.K~ a.-. .. odru.u! \\ ilh the pmjcct are pro" idoo in the f( IS. 

Table 1-' 
Site Opportuniri~ aod Con<~t ruinh Rela ted to the OeH!Iopmcot of the final R~torntion Plan 

Category SpeCific luue 

Hydrology Location W~table ror tidal 
habitat restol'ation 

ElevabOn Higher elewlioos can lead 10 
the need for excessive 
amounts of matenalto be 
excavated and trucked o!' 
Slle 

ExiSI.lng Minimal development exists 
Condi:l:lns 10 lhe SUffOtlnd ng area illll 

eXISbng cood tiOf'l s are 
largely degraded due to past 
or current UJeS 

~ ConstJuctability IS f&aSible 
Y.~t new construction 
access 

DUDEK 

DKign Consldemion 

OppotturUties 
Open and continuous tidal conn"cbon IS reqwred f()( both the Otay Rlver 
Floodplarn Sr!e and the Pond 15 Sl e De1ai!ed hydrologic studieS were 
undertaken by Poseidon to deleml.ne 1f any mullng « restnction of tidal 
nom v.ould occur at tht!se sites and des19n changes were made to promote 
lUll tidal exchMge The hydrolOgiC modeling shows some rootng at 1M 
lower end of the tidal range ror the floodpla n porbon or the projed due to 
some depoSlllOn Wlthan the Otay River channel however, thts tS not 
expected to present any Pfoblem Ill water qual ty or estaelis.~>ament of a m~x 
of sub~al or 1ntertidal habitats The mlets to the Pond 15 Situ have been 
designed to allow for a ruu tidal exchange. 
Both s:.es en 'iMihin the boundary ol histloc lidal rra-sh and lran$.i.iorui h:dat 
11 San Diego Bay ald lherebe are dose to the eleva!IOOs ~.ed \Wh lital 
IM'Sh habitis Sorre e~bon 800 subsideoce has~ 'Mihin the Pond 
15 sm. The prqea has been designed to rnnmze the amomt ol materiallhal 

be I7UCked off Sl!e Elu:ess ~ exeava!Bd from the Otay FWer 
Floodplan Site w. be transported to the Pond 1 5 Srt!llo rase elevaOOrls suilable 
1o crea:e vegetated tJlal marsh and oesuog *s The pi'ClJBCt cs generaly 
baiMced oYeraB lllerms of a.ll. and 0 . 
The past and current use of the restoration areas ts for solar salt producbon 
through evaporatiOn In sequen a! ponds that lead to crysta'Jzer beds As a 
result, htgh levels of sahnity are present etther in tne soils« m the bones 
Withtn the Pond 15 Site ThiS has mintmtZed the presence of sens~tive 
b1o1og1cal resources and the occurrence or high value habilals While the 
Pond 15 Site IS used by 1'1119rcrtory birds, lnc:luclmg the California least tern, 
and the Otay River chanoelts occup•ed by the hght looted clapper rail the 
projed oonstruction windows and buffers can be designed to I1V1IlTllle 
impactS to these SpeCieS Project d8SJ9n ~ result in substantial rest0f800n 
or habitat f()( tidal wetland species a net ina ease an wetland area and 
minimal Unpact to senSitive habitats« speaes 

In addilOn,lhe resiDrcmn creas are eslher smounded Of abut open space areas 
and h!re IS st.ilstantial ~ buffer wound the restlratioo Sl1Bs to 
assure that v.etland 1\atli.a and senstve speoes ....m lemalllnfCSUbed 
Both Silas have suitable access lor construcbon access stag1119 and 
transport of materials and won~ Al!ema!Ne access routes are possible as 
are constroctron methods 
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Table 14 
Site Opportunities and Constraints Related to the Development of the Final Restoration Plan 

category Specific Issue 
Long term Site is located within the 
maintenance and Refuge 
management 

Flooding 1 00 year flood conditions 
could change as a result of 
the project 

Soil Soil contamination could 
contamination result in substantial amount 

of soil being trucked to off-
site locations 

Air Quality Truck traffic could contribute 
to exceedance of air 
pollution standards 

Sensitive Sensitive species may be 
Species disturbed or killed during 

project construction 

Existing Existing wetlands within the 
wetlands footprint of the project 

DUDEK 

Design Consideration 
Management will be provided by the Service in conjunction with other lands 
owned by the Service once the performance standards are met. 

Constraints 
The excavation and change in land configuration could have an effect on the 
100 year flood elevations. The project design has been evaluated for any 
changes in !he 100 year flood elevations based on standard FEMA modeling 
and adjustments have been made in !he project design to eliminate any 
change in 100 year flood elevations as a result of land change. 
Soil sampling was conducted in both the Otay River floodplain and the Pond 15 
Site. Some elevated levels of DDT, ODE, and its degradation products, as well 
as toxaphene, were found in the Otay River floodplain. It was determined that ij 
these areas were disturbed, the soils could not be reused for restoration 
purposes and wollld need to be disposed of ~in an approved lcrldfill. This 
oould have made the project infeasible. Therefore, the project footprint was 
changed to avoid impacting or disturbing these areas. Additional soil sampling 
will be conducted during the excavation process to assure that contaminated 
soils are not used in any portion of the restoration site. 
The project has been designed to minimize truck traffic, either to haul 
materials off-site or to transport materials within the project footprint. 
Alternative means of transporting excavated sediment have and will be 
considered to further reduce truck traffic, including !he use of slurry transport 
through pipes. Appropriate mitigation will be adopted to reduce air quality 
impacts during construction. 
Light footed clapper rail, western snowy plover, and the California least tern 
are known to occur in the area and may occur in the construction area. The 
project will require permitting from the US Fish and Wildlife Service through 
a Federal Endangered Species Act Section 7 consultation with the U.S. 
Army Corps of Engineers and appropriate pre<anstruction surveys, 
construction best management practices. and environmental work windows 
will be established to protect these species. The project will have beneficial 
effects for these species after construction. 
There are some existing degraded wetlands within the Otay River floodplain 
footprint. The project will not receive any credit towards the requirements of 
the MLMP for any ..wtland area converted to tidal wetland and will need to 
provide 4:1 mitigation for any existing wetland converted to upland (for flood 
control levees). The project has been designed to accommodate these 
impacts and wiU still meet the MLMP requirements. 

The Pond 15 Site is an existing industrial solar salt production pond but does 
have some ecological function for migratory birds. As a result. the applicant 
undertook a functional tift assessment in consultation with !he Science 
Advisory Panel appointed by the California Coastal Commission. It was 
determined that for each acre that was restored to tidal habitat within the Pond 
15 Site. only 0.75 acres would be applied towards the MLMP requirements. 
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4 RESTORATION PROJECT DESCRIPTION 

4.1 Introduction/Background 

This restoration plan focuses on the restoration activities. which nre pl.tnnl!d to accomplish a set 
of site-specific and regional goals. The goals arc listed in cetion 5.2 of this FRP. as well a.s 
e"Xplanation of compliance of each goal. 

As discussed in Section I .0. the Intertidal Alternative addressed in the Draft ri is the preferred 
alternative. rhis restoration plan is a rctlection of the Intertidal Alternative. "hich is shO\\ n in 
Figures 16, 17. 18. and 19 below. Figures 16 and 17. OUt) River Floodplain Site Restoration 
Year 2018 and Pond 15 itc Restoration Year 2018. respecltvely. shO\\ the two sites upon 
completion of restoration. while Figures 18 and 19. Ota> River floodplain Site Restoration Year 
2050 and Pond 15 Site Restoration Year 2050. respectively, sho\\ lhe t\\ o sites under a 2050 
mean sea le\ el rise assumption of 1.17 feet. Restoration activities \\ill occur all\\ o separate non­
contiguous locations within the Refuge: (i) the Otay River Floodplain ite and (ii) the Pond 15 
Site. The approximate!) 78-acre Ota) River Floodplain .. ite is located \\-est of Interstate 5 {1-5) 
between Main Street to the north and Palm A venue to the south. The Pond 15 Site consists of an 
approximately 90-acrc solar salt pond located in the northt!ast portion or the Refuge. co the 
north\\est ofrhe intersection of Bay Boulevard and Palomar treet in Chula Vita. 

The ORCRP will invoi\C exca\ation of a portion ofthc Otay River Floodplain ite and till of the 
Pond 15 ite to create elevations suitable lor subtidal. intertidal mudflat, intertidal coastal salt 
marsh. and rransitional habitats as well as associated uplands. Restoration conducted in the Ota) 
Ri' er floodplain Site '-'ill be limited ro the portion ot the floodplain located 'vest of Nestor 
Creek. as sho,,n in Figures 16. TI1is is due in part to presence of conlaminated soils on the 
easlem portions of Refuge from past agricultural uses. Within this portion of the Otay River 
floodplain Site the ground will be lowered to elevations suitable to support lhe Larget wetland 
habitats and wctland-{bsociated upland habitats. In addition. the existing dike running through 
Pond 20A ''ill be removed and the flood protection functionalit} of this feature'' ill be replaced 
through construcuon of a levee along the southern boundar} of this portion of lhc Ota) River 
floodplain Site. 1:\o restoration activities will be conducted in the former agricultural areas easl 
of Nestor Creek. but this area will be available and used for staging associated \\-ith constructton. 
In addition to the , .. ·ork in the Oray River Floodplain ite and Pond 15 ite, a ponion of the 
cxistmg dike bet\\een alt Ponds 21 and 22 \\ill be ratsed two feel to offset potential project­
induced flood impacts. Besides earthwork. the restoration project might include slope armoring 
(e.g .. riprap) to protect t11e Bay()hore Bikeway Bridge and a railroad bridgi! locat~d just und~r lh~ 
Bayshore Bil..ewa) Bridge. fhe need for rhic; slope protection "ill be e' aluatcd as pan of final 
design and permitting. 
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The restoration plan is composed of approximately 20% intertidal mudflat and 80% intertidal salt 
marsh as shown in Figures 16 and 17. Both the Otay River Floodplain Site and the Pond 15 Site 
will be planted with a mix of native wetland vegetation that will mature into low marsh, mid 
marsh, and high marsh vegetative communities. The intertidal areas and unvegetated mudflat 
will provide foraging habitat for adult and juvenile tish. Specific details regarding each habitat 
type are discussed in Section 4.2 below. 

4.2 Detailed Description of Project Components 

4.2.1 Subtidal Habitat 

All of the approximately 9.5 acres of subtidal habitat will be located within the Pond 15 Site 
upon completion of restoration. Under the 2050 sea level rise assumptions, the Otay River 
Floodplain Site is anticipated to still have no subtidal habitat. while the Pond 15 Site is 
anticipated to increase to 13.5 acres of subtidal habitat. 

4.2.2 Intertidal Mudflat Habitat 

Upon completion of restoration. approximately 5.2 acres of intertidal mudflat habitat will be 
located within the Otay River Floodplain Site and approximately 17.9 acres will be located 
within the Pond IS Site. Under the 2050 sea level rise assumptions, both intertidal mudflat 
habitats would increase to 16.6 acres and 31.4 acres within the Otay River Floodplain Site and 
the Pond 15 Site, respectively. 

4.2.3 Intertidal Coastal Salt Marsh Habitat 

Upon completion of restoration. approximately 24.6 acres of intertidal coastal salt marsh habitat 
will be located within the Otay River Floodplain Site and approximately 55.8 acres will be 
located within the Pond IS Site. Under the 2050 sea level rise assumptions, the salt marsh habitat 
within the Otay River Floodplain Site is anticipated to increase to approximately 48.4 acres, 
while the habitat in the Pond IS Site is anticipated to decrease to 39.8 acres. The salt marsh 
habitats will be planted with species that include California cordgrass, Salt marsh daisy. Sea 
lavender, and salt grass. Detailed discussion of plantings is found in Section 4.3 below. 
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4.2.4 Transitional Habitats 

A relatively small portion of the upland habitats will be restored as transitional habitats. 
Approximately 0.7 acres and 0.4 acres will be located within the Otay River Floodplain Site and 
the Pond 15 Site, respectively. Under the 2050 sea level rise assumptions, the transitional habitat 

located within the Otay River Floodplain Site is anticipated to increase slightly to 0.8 acres, 
while the Pond 15 Site transitional habitat is anticipated to decrease slightly to 0.4 acres. The 
transitional habitats will be planted with species that include alkali weed, saltgrass, and boxthom. 
Detailed discussion of plantings is found in Section 4.3 below. 

4.2.5 Nesting S!tes 

Nesting sites will be created to increase suitable habitat for birds that include the California least 
tern, the light-footed clapper rail, the western snowy plover, and colonial nesting seabirds. 

4.2.6 Tidal Inlet at Pond 15 Site 

In order to allow for tidal influence at the restored Pond 15 Site, an approximately 200 foot wide 
portion ofthe levee separating the Pond 15 Site from San Diego Bay will be removed. 

4.2.7 Stockpile Sites 

All suitable excavated material from the Otay River Floodplain Site will be placed within the 
Pond 15 Site, as well as fill for levees and berms as described below. The remainder of the 
material will be stockpiled within the Otay River Floodplain Site, but outside the restoration area 
and where there is no existing soil contamination. The stockpiled soils will be spread and 
compacted using conventional earthmoving equipment, watered during construction to mitigate 
for dust generation, and seeded with temporary vegetation once construction is complete to 
control wind and water-related erosion until the stockpile material can be reused. The Service 
anticipates that the stockpiled soils can be used to fill the eastern portion of the site, once the 
contaminated soils are properly removed. The stockpiled material will remain upon completion 
of restoration for use by the Service on future projects within the Refuge. 

4.3 Hydrologic Modeling 

4.3.1 Tidal Modeling Results 

The model, analysis methods, and supporting data bases used herein are the same as those 

utilized in the Environmental Impact Report/Environmental Impact Statement (EIRIEIS) for the 
San Dieguito Wetland Restoration Project, (EIRIEIS, 2000), and for the preparation of the San 
Dieguito Wetlands Restoration Project, Final Restoration Plan, (SCE, 2005). Monitoring data for 
the newly completed San Dieguito Lagoon Restoration Project was also used to calibrate tidal 
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the hydraulics model. San Dieguito Lagoon was selected as a proxy for the restoration 
alternatives because of morphologic similarities: in particular, both restoration sites have a long 
"goose-neck" feeder channel connecting source water to interior tidal basins of comparable 
acreage and distance from the source water. Habitat surveys conducted during the San Dieguito 
Lagoon Restoration Project by Josselyn & Whelchel ( 1999), and then later updated by vegetation 
surveys in the lower Otay River flood plain by Josselyn (2012), were used to develop functional 
relationships between habitat breaks and amounts of time for wetting and drying (hydroperiod 
functions). These relationships were used to transpose tidal hydraulics model output into 
calculations of acreage of various wetland habitat types created by the restoration alternatives. 
Calculations of habitat creation were based on long-tenn tidal hydraulics simulations using tidal 
forcing at the mouth of the Otay River, derived from a spectral correction applied to the NOAA 
tide gage #941-0 1 70 located at the Navy Pier. 

Figure 21 , Intertidal Plan Spring Flood Tide Progressive Vector Flow Simulation, gives the flow 
trajectories and depth averaged tidal currents computed by the calibrated TIDE_FEM model 
during spring flooding tides on 18 September 2009. Velocities of tidal currents are portrayed 
according to the color coded velocity scale appearing in the lower left comer of the figure. 

Maximum flooding spring tidal currents in the deeper sections of the inlet channel to the 
proposed Otay River Floodplain Site basin (north/south reach of the Otay River near its mouth) 
are about 0.10 m/sec (0.33 ftlsec), and then accelerate in the narrower east/west reach to 0.2 
m/sec (0.66 ft/sec) before entering the Otay River Floodplain Site tidal basin. Flood tide currents 
entering the tidal basin initially form a well-defined jet at the west bank with speeds of about 
0.08 m/s (0.26 ft/sec). This entry jet quickly diverges into a complex set of clockwise rotating 
eddies that populate the interior of the tidal basin. Eddy speeds in the tidal basin are on the order 
of 0.02 m/sec (0.07 ftlsec), insufficient to transport fine sand but an important stirring 
mechanism for mixing the tidal basin water mass to maintain high oxygen levels and to sustain 
fine silt and clay sized sediment particles in suspension. Maximum flooding spring tidal currents 
in the inlet channel co the Pond 15 Site are about 0.07 rnlsec (0.22 ftlsec), and then decelerate as 
a weak entry jet with speeds of about 0.05 m/s (0.16 f1fsec) . This entry jet also quickly diverges 
into a complex set of counter rotating eddies that populate the interior of the tidal basin. Eddy 
speeds in the Pond 15 Site tidal basin are on the order of 0.01 mlsec (0.03 ft/sec) , again 
insufficient to transport fine sand or cohesive silts, but also providing a stirring mechanism for 
mixing the Pond 15 Site water mass to maintain high oxygen levels and to sustain suspension of 
fine silt and clay sized sediment particles. 

Figure 22, Ebb Tide Progressive Vector Flow Simulation at Mean Low Water, gives the flow 

trajectories and depth averaged tidal currents computed by the TlDE_FEM model during spring 
ebbing tides on 18 September 2009. The wetted area of the Otay River Floodplain Site tidal 
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basin is significantly reduced relative to the flood tide area in Figure 2 t , due to the fact rhat the 

grading plan allows for almost complete drainage at mean low water tidal stages. In Figure 22 
creeping flow drains from the remnant dendritic channel on the north side of the Otay River 

Floodplain Site basin, forming a feeder current in the upper river channel with speeds on the 

order of -0.0 1 m/sec (-0.03 ftlsec). This feeder current evacuates the tidal basin and then 
accelerates to -0.1 m/sec (~0.32 ft/sec) as it passes through the pinch point under the railroad 

bridge in the narrow east/west reach of channel. (We adopt the convention of negative velocities 

for ebb tide flows and positive velocities for flood tide flows.) Ebb flow in the channel then 
decelerates to -0.08 m/sec ( -0.26 ft/sec) in the deeper north/south reach before discharging into 

San Diego Bay. In the Pond 15 Site during ebb tide flow at mean low water level, the eastern 

half of the basin is completely drained and exposed, while a week feeder current evacuates the 
western half with ebb flow of about -0.02 m/sec (-0.07 ft/sec) . This feeder current accelerates to 

about 0.08 rnlsec as it flows out the inlet of Pond 15 Site, and is far below the threshold scour 

speed of the sediments along the bank ofthc Chula Vista Wildlife Reserve. 

Comparing the standard Hjulstrom Curve against the median grain sizes from the project borings 
reported in Section 2. 7 indicates that native sediments in the lower Otay River Channel and near 

the inlet to Pond 15 Site have a threshold of motion of 0.72 ftlsec (0.22 m/s). Tidal current 

speeds between 0.35 ftl sec (O. l m/sec) and 0.72 ftlsec (0.22) would lead to bed load transport 
but not erosion. Erosion and scour would only occur for tidaJ currents that exceed 0. 72 ft/sec, 

while currents less 0.35 ftlsec would yield deposition. Comparing these sediment thresholds to 

the tidal currents predicted for maximum range spring tides in Figures 21 and 22, it can be 
concluded that the only potentially problematic areas are at the two pinch points in the east/west 

reach of Otay River channel during flooding tides (Figure 20). Scour is a non-factor in the inlet 
to Pond 15 Site due to the very low current speeds through that relatively wide inlet. Some spot 

channel hardening may be advisable at the Otay River pinch points, but otherwise there are no 

apparent tidal current scour or erosion concerns with the restoration plan during either flood or 
ebb flow, not even during maximum range spring tides such as occurred on 18 September 2009. 

The hydroperiod function (used to calculate the habitat acreage creation of the restoration plan) 

is calculated by the model for both present and future extremes of sea level in the year 2050 from 
estimates of both maximum and minimum sea level rise. By the California State CAT-OPC 

guidance, sea level rise projections range between 4.68 and 24 inches {12 to 6 1 em) by 2050. To 
calculate the hydroperiod function for these potential future sea levels, it is necessary to 

anticipate the tidal response inside San Diego Bay to these ranges of sea level rise on the open 

coastline. Two approaches are used. The first is linear superposition of the open ocean sea level 

rise on to the present 30 year time series of south San Diego Bay tides developed from spectral 
corrections to the NOAA Navy Pier tides detailed in Section 2.6.4. The second is to apply a 
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spectral correction derived from the Navy's Bay tide model for sea level rise (ICLEI, 2012). 
Figure 23, Comparison of South San Diego Bay tides for Present Sea Level versus South Bay 
Tidal Response on 2050, shows a data snippet comparing tides at the mouth of the Otay River at 
present sea level (gray) versus the South Bay tidal response predicted for 2050 by the linear 
superposition method (red) and by the spectral correction method (blue). Obviously the higher­
high and lower-low water levels will all be higher in 2050 based on the maximum CAT OPC 
guidance for sea level rise of24 inches. The decisive issue is what will the South Bay tidal range 
be at these higher sea levels. The linear superposition method predicts the exact same tidal range 
as present, only oscillating around a 2 ft. higher sea level. The spectral correction method 
predicts the exact same higher high water levels as the linear superposition method, but yields a 
larger tidal range. This is due to the fact that the 2050 tidal spectra derived from the Navy's Bay 
tide model predicts principal spectral peaks with a diminished second harmonic of the K I lunar­
solar diurnal tidal constituent at the mouth of the Otay River, (Figure 24), indicating diminished 
bottom friction over the South Bay Shelf due to two feet of additional water depth at higher sea 
level. Also there is further enhancement of resonant triad sub-harmonic {difference frequency) 
between the K I lunar-solar diurnal tidal constituent and the M2 principal lunar semi-diurnal tidal 
constituent measured at the mouth of the Otay River, (Figure 23), indicating bathymetrically 
trapped tidal oscillations on the South Bay Shelf has intensified in the presence of deeper water 
and diminished bottom friction. 

Using these various methods for providing long-term, locally relevant tidal forcing for the 
model, the hydroperiod functions are calculated at present and future sea levels for the Otay 
River Floodplain Site basin in Figure 25, Hydroperiod Function of Restoration Plan on Otay 
River Floodplain Site, and for the Pond 15 Site basin in Figure 26, Hydroperiod Function for the 
Restoration Plan - Pond I 5 Site Tidal Basin. The elevation breaks (zonation) between the 
different wetland habitat types from the hydroperiod curves are summarized in Tables 15 and 16. 
The elevations for the habitat breaks in these figures and tables are applied to the KTUA grading 
designs and yield the acreages of habitat creation discussed in Section 4.7. For all possible sea 
level scenarios, the elevation limit of subtidal habitat in the Oray River Floodplain Site basin is 
limited by existing bars and channel bottom features at the inlet and inside the branch channel 
into this basin that create an inlet sill at 0.0 ft NA VD 88. The restoration plan calls for no 
construction dredging of the existing Otay River channel so as not to disrupt existing habitat 
residing down-river from the inlet to the Otay River Floodplain Site basin. That existing down­
river habitat consist of additional mud flat residing below- 0.0 ft NA VD 88 and subtidal habitat 
below -1.01 ft NA VD 88. Low tide drainage of the Pond 15 Site is constrained by the tidal 
muting of the South Bay Shelf, which varies with sea level. At present sea level, Pond 15 Site 
will not drain below- 1.65 ft. NA YO 88. However, with a moderate amount of sea level rise, the 

linear SLR = 4.68 in. solution indicates a moderate improvement in drainage to - 1. 70 ft NA VD 
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88. If sea level were ro rise by 2 ft. according to the maximum sea level rise prediction in 2050. 

lhc available tidal range is not sufficient to prevent a rise in subtidal elevations in Pond I- 'ill!. 

This amount of sea leH!I rise ''ill raise the ele\'ations of the Lonation of all habitat types (I igure 

25). This upv.ard displac~mcnt of \\Clland zonation is large!)l lor the linear superposition 

scenario. because the spectral correction scenano predicts a larger tidal rnng<.: of about 1.0 1\. 

Linder 1.he 24 Ln. spectral sea level rise scenario at 2050, intertidal wetland habuat would begin at 

an elevation Of -0.25 fL AVO. and the mud flat habitat \\Ould reside about 0.4 fi- .0.5 ft . lm\er 

than under the linear supt:r-position scenario; "hilc the lo\\ marsh habitat \\auld r~ide about 

0.25 ll. IO\\er than under the linear super-position scenario. Therefore there is some apparent 

difference!) between the habitat mix predictions or these two sea-level rise prediction methods: 
although both give lh\! same cstimatl! of the ma:ximum devation of high salt marsh wetland 

zonation in both of the propose basins or thl! rl!storation plan. 

Table 15 
Elevation. of Habitat Breaks in the Ota} Rh·cr Floodplain Site Basin 

@4.681n. 
Elevation of HabltM Breaks (Units of llnurSea @ 241n. lfnear 

ft. NAVD88) @ Present Sea Level Level Rise Sea Level Rise 
Sub-tidal 0.00 fl o.oort. 0.25 ft. 

..£_requendy Flooded Mud Aal 2.40 ft . 3.40 ft. 450ft. 
FreqoonUy Exposed Mud Rat 2.70 ft 3 70 ll 4.85ft. 
Low Marsh 4.30 ft. 4.90 ft. 655ft. 
Mid Marsh 630ft 680ft. 855ft. 
High Marsh 755ft. 8.051l 9.8Sft. 

Table 16 
Habita t Breaks in the Pond J 5 itc Ba in 

@U8 1n. 
Bevation of Habitat Breaks (Units of linear Sea @ 24 1n. llnear 

ft. NAVD 88) @ Pl'Hent Sea Level Level Rise Sea Level Rise 
Sub-tidal ·1.65 ft. ·1.70 ft. 0.25ft. 
Frequently Flooded Mud Flat 2.40 ft. 2.50 ft. 450ft. 
FrequenHy Exposed Mud Flat 2.70 ft 2.85 ft 485ft 
Low Marsh 4.30 ft. 4.50ft. 6.50 ft. 
Mid Marsh 6.30 ft 655ft. 855ft 
High Marsh 7.50 ft. 790ft. 9.85 ft. 
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Figure 27, Residence Time of South Bay Water in the Tidal Basin on Otay River Floodplain Site. 

presents the model results of residence time of South Bay water in the tidal basins of the 

restoration plan for the Otay River Floodplain Site basin (blue) and the Pond 15 Site basin (red). 
Residence time of South Bay water is 2 days in the floodplain basin and 3 days in the Pond 15 

Site basin. Residence time is less in the Otay River Floodplain Site basin because its maximum 

storage volume at higher-high water level is only 4.4 million cubic ft . and nearly completely 

drains at mean lower low water levels; whereas the maximum storage volume of the Pond 15 

Site basin is 3.6 times greater at 15.9 million cubic ft., and about 700 hundred thousand cubic ft . 

of water fail to drain after one diurnal tidal cycle. Regardless, the residence time numbers for the 
restoration are rather good for marginalizing potential dissolve oxygen depletion, although the 

DO of South water can become quite low during evaporative summer time conditions. Maximum 
diurnal tidal prisms at present sea levels are 4.3 million cubic ft . for the proposed Otay River 

Floodplain Site basin; and 15 .2 million cubic ft . for the proposed Pond 15 Site basin. 

4.3.2 Flood Modeling Results 

Using the TUFLOW model , flood modeling was conducted to establish the flow pattern and 

water elevations during flood events. The flood impact analysis conducted for the I 00-year flood 
includes the Otay River, Poggi Canyon Creek, and Nestor Creek. Flood conditions were 

analyzed in the existing condition and after restoration, and then compared to evaluate changes 
in flow pattern and maximum water elevations. In the existing condition, floods inundate the 

Otay River floodplain and then enter the salt pond area through Ponds 51 , 20, and 22, as shown 

in Figure 28. The salt ponds fill from the west and east sides before overtopping the levees into 

San Diego Bay. Through restoration~ flood flows would be redistributed through the project area 

and enter the salt ponds through Ponds 51 and 22. A greater amount of flooding would occur 

from the west side of the salt ponds compared to the east side inundating all the ponds except for 

the Pond 15 Site, which would be isolated from flood flows. Higher flood elevations in the 

northern portion of the salt ponds would result in greater flows overtopping into San Diego Bay 

along Ponds 12 and 14 as well as greater flows into Ponds 28 and 29. 

DUDEK 116 
6756 

May 2014 

November 12, 2014 
Item No. 9 

Supporting Document No. 6



Habitllt<~ (1QSOI 

llll•IO 

-·51 ·ltJ. T••.,._,<ll 
- I 'I · I.Sl · Hgh S.. Mlnft -i ... ·7'4· 1o14S.•ltlll-

T""'!l.n•-•·-·100<cJol""'rrw.- .... ~'"""IM~ 
lloa cy" ""'<t;>]nd art ... ,...,.pl..., tor 11M 11 lll<t --al CD"II"".-...1 .... 

.,..., '"""'"'"' -x·· cr ..... .,.,.""' ..... lr>to- u lo o ... t. .... c<>~ll'llllllan ot-..b *I"CCMi 
flM! Li114 -(lop 10 • IOJ•e-10 ,.11.,,...,,.. llrg~ lrde 1111..,..-,..,......, requ•o 
4 I ma.poon lar.,.,........,.. vi" tlJiod ll>upliorod 

flGUR£ lO 

Pond 1 5 Srte Restoralton Year 2050 
----------------------------------------------------r.na~ ~-,. 111r .. at.y Jb...rr E"alll) ~ PI'O!Id 

November 12, 2014 
Item No. 9 

Supporting Document No. 6



DUDEK 

Draft Final Restoration Plan for the 
Otay River Estuary Restoration Project 

INTI:N'rJONAU. Y l.EI"T lli.ANK 

Ill 
07» 

M:tt201• 

November 12, 2014 
Item No. 9 

Supporting Document No. 6



SOURCE 

Intertidal Plan Spring Flood T1de Progresstve Vector Flow Sunulauon (30 min 
ume integratio n). 

nGURE 21 
Intertidal Plan Spnng Flood Tide Progress ive Vector Flow Simulation 
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Intertidal Plan Ebb Tide Progressive Vector Flow Simulation at Mean Low 
Water (30 min ume integration) 

FIGURE 22 

Ebb Tide Progressive Vector Flow Simulation at Mean Low Water 
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Comparison of South San Diego Bay tides for present sea level (gray) versus 
South Bay tidal response on 2050 by the linear superposition method (red) and the spectral 
correction method (blue). 

FIGURE23 

Comparison of South San Diego Bay Tides with Sea Level and 2050 South Bay Tidal Response 
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The differences in area flooding between the existing condition and proposed restoration are 

shown in Figure 29. Reductions in flood elevations primarily occur in the Otay River floodplain, 

Pond 20A, Pond IS and Pond 20 through restoration of the Otay River Floodplain Site and Pond 

15 Site. In addition~ proposed restoration would reduce flood elevations at the north end of the 

bike path adjacent to Pond 48. In general, the proposed restoration would not change flood 

elevations in tidally influence areas, including the Western Salt Pond Restoration area (formerly 

Ponds I OA, I 0, and I I) . Stockpile areas, the Pond IS Site, and the residential area near Palm 

A venue are susceptible to flooding in the existing condition, but would no longer be flooded 

after restoration. Increases in I 00-year flood elevations were found for the south end of the bike 

path along Pond 22, Pond 12, 13, 14, 28, and 29. The proposed restoration would not alleviate 
existing potential flooding of the bike path for extreme flood events (e.g., I 00-year flood), but 

would prevent flooding of the bike path for smaller flood events (e.g., 15-year flood). 

4.4 Construction Methods 

This chapter describes a range of construction methods and equipment that could be used tor the 
construction of the ORERP. Similar to other coastal wetland restoration projects, the major 

construction activity of this restoration plan is earthwork. 

Construction involves lowering the existing ground elevations in the Otay River Floodplain Site 

to form subtidal , mudtlat, salt marsh, and upland habitats; and filling the Pond 15 Site with 

excavated material to restore wetland habitats. Specifically, the restoration plan requires the 

excavation (cut) of approximately 376.000 cubic yards of soil within the Otay River Floodplain 

Site. Most of the excavated material would be transported to the Pond 15 Site. A small portion of 

the excavated material would be used to construct a new berm along the southern edge of the 
Otay River Floodplain Site. 

These methods, equipment, and schedules have been developed based on restoration plan 

requirements and constraints, in combination with experience from past projects of a similar 
nature. The construction methodology ultimately used would be determined by the contractor 

selected for conslruction with due consideration to the requirements speci tied in perm its, 

agreements, and approval documents. If the selected contractor chooses a construction 

methodology that is substantially different than those considered herein then additional 

environmental review may be needed to verify that the restoration plan would not result in 

substantial environmental impacts beyond those already considered. Figure 30 provides 

locational information referred to as it relates to construction methods. 
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4.4.1 General Construction Methodology 

4.4.1.1 Mobifization and Vegetation Removal 

Heavy construction equipment may be brought to the both restoration sites either by land or 

water. Equipment transported by land would likely be trucked to the restoration sites via Main 

Street. Large and heavy equipment would be transported during off-peak traffic so as to 

minimize traffic congestion. The site entrance/exit points are discussed in Section 3 above. If 
transported by water then the construction equipment would likely be brought into the site via 

San Diego Bay and the Otay River. Some large equipment may be brought into the restoration 

sites in several pieces and then be assembled on site. Regardless of whether construction 

equipment is mobilized to the restoration sites from land, sea, or both the potential environmental 
impacts should be assessed as part of environmental review under NEPA and CEQA. The EIS 

for the project, prepared concurrently with this FRP, addresses and analyzes the worst-case 

environmental impacts associated these different options. 

Prior to construction, all areas to be graded will be cleared and grubbed with the resulting brush, 

trash and debris disposed of in a safe and legal manner: Existing southern coastal salt marsh will 

be avoided to the extent possible; however, there may be minor impacts where the proposed 
grading daylights at Nestor Creek. Other native vegetation communities on portions of the Otay 

River Floodplain Site include lsocoma scrub and southern coastal salt marsh. Unvegetated land 

forms include non-vegetated channels and disturbed habitat. lsocoma scrub comprises the 

majority ofthe site with southern coastal salt marsh occurring along the Otay River channel and 
Nestor Creek channel. These will be impacted during clearing, grubbing and grading but will be 

replaced with ESHA after completion of the wetland restoration plan. 

At the end of construction, the equipment would be demobilized. Demobilization of equipment 

would use the same route as mobilization. Staging areas, access routes, and other disturbed areas 

would be uncompacted, revegetated, and restored to preconstruction conditions or as specified in 

the construction documents. Any temporary equipment. structures, or utilities (e.g., water and 

power) installed at both the Otay River Floodplain Site and Pond 15 Site would be removed at 
the completion of construction. 
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4.4.1.2 Access Routes 

Roads that can be used for construction access routes in the vicinity of the restoration sites are 

shown in Figure 30. Saturn Boulevard is the north-south running road located along the eastern 

edge of the restoration plan area. The other major roads in the vicinity are Palm Avenue (State 

Route 75) to the south, Main Street to the north of the Otay River Floodplain Site, and Interstate 5 
to the east. There are interchanges to Interstate 5 at Main Street and Palm Avenue. Using one of 

these interchanges, construction equipment would access the Otay River Floodplain Site via the 

north-eastern comer of the restoration sites where West Frontage Road. Main Street, and the 
Bayshore Bikeway intersect Construction equipment would access the Pond 15 Site via a Service 
easement located ofT Bay Boulevard just north of the entrance to the Salt Works operational 

facility. To complete the construction work on the dike between Ponds 22 and 23, construction 
equipment would access the site via the main entrance to the Salt Pond Complex located off Bay 

Boulevard and then wind around the southern boundary oflhe Salt Pond Complex. 

Within the restoration sites, temporary dirt roads would be established to provide access tor 
construction equipment between the excavation, staging~ beneficial use, disposal, and fill areas. 

For material transport, access routes would be established and maintained lor public safety and 

environmental pollution control. To access the western portion of the Otay River Floodplain Site 

from the construction area, the contractor would have to install temporary crossings across 

Nestor Creek and Otay River. Access to the construction site would be controlled through the use 
of gates, fencing, and/or site security services. 

Construction equipment transporting material to the Pond 15 Site would utilize some of the 

existing salt pond dikes. Since the existing dikes were not built to accommodate this use, 

temporary improvements (e.g .. widening and resurfacing) may be necessary depending on the 
method used to haul material between the excavation site {Otay River Floodplain Site), 

beneficial use/disposal site (the Pond 15 Site), and fill site (dike between Ponds 22 and 23). 

Three possible methods for material hauling and disposal are described in Section 4 below. 

Staging areas would be located upland away from construction activities. The area east of Nestor 

Creek in the Otay River Floodplain Site would be used for staging (Figure 30). Stockpiling of 

excavated material for dewatering and sorting may also be carried out at this location. This area 

is also near the entrance/exit to/from the excavation site (Otay River Floodplain Site). Any 

permits and/or approvals required to conduct £he dewatering activities would need to be obtained 
prior to commencing with this activity. 
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4.4. 1.3 Earthwork 

Earthwork is the major construction activity of the restoration plan. The restoration plan requires 

the excavation of approximately 376,000 cubic yards of soil (material) within the Otay River 

Floodplain Site and from the Pond 15 Site. The majority of the soil would be beneficially used as 

fill and cover within the Pond 15 Site to raise the ground to elevations suitable to support coastal 

salt marsh habitat and nesting areas. The excavated material would also be disposed of on-site as 

fill for dikes, levees, and upland habitat creation. The remainder of the material would be 

stockpiled within the Otay River Floodplain Site for use on future projects within the Refuge. 

If the contractor decides to use land-based equipment to complete the earthwork under dry 

conditions then it is likely that the work would be done using an approach similar to the one 

described here. Excavation would most likely be done with land-based equipment for areas 
above groundwater. Soil within two feet below the groundwater elevation may be wet, but 

excavation with land-based equipment would likely still be feasible without dewatering. In 

locations where groundwater is present, dewatering would likely be necessary to conduct work 

under dry conditions. 

Land-based excavation would be conducted with a combination of bulldozers, front loaders, 

backhoes, graders, scrapers, excavators, and trucks. Excavated material would either be loaded 

directly onto trucks and conveyor belts or it would be stockpiled temporarily near the excavation 

site. The stockpiled material would then be loaded onto trucks for hauling to the placement sites 

(Pond 15 and Pond 22/23 dike) . 

If excavation is conducted using land-based equipment below +3 feet, NAVD88, dewatering 

may be necessary. Dewatering may be achieved by blocking off the excavation site and then 

pumping water out of the excavation s ite. Alternatively, wet material may be excavated by a 

long-reach excavator and then dewatered on site before being hauled to the placement sites. 

If the contractor decides to use a combination of land-based and water-based equipment to 

complete the earthwork under wet conditions then it is likely that the work would be done 

using an approach similar to the one described here. The contractor would use land-based 

equipment to excavate material from the Otay River Floodplain Site in matter as described in 

Section 4. 1.1.3. Material excavated from the Otay River Floodplain Site would be dumped 

into a pit and mixed with water taken from the Otay River to form a slurry. The slurry would 

then be pumped to the Pond 15 Site via a pipeline. The pit would be hydraulically isolated 

from the Otay River until project completion at which time it would be opened and 

connected to the Otay River to restore tidal exchange to the restored area. To minimize 

impacts to water quality in San Diego Bay, a two-way pipeline system would be installed 
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between the Otay River Floodplain Site and the Pond 15 Site to convey slurried material to 

the Pond 15 Site while bringing water back to the Otay River Floodplain Site for subsequent 

use. Water would occasionally be pumped from the Otay River to supplc!ment water lost to 

groundwater and evaporation during operations. 

4.4.2 Disposal Methods 

Material disposal involves the transportation of excavated material to the final placement sites. 

The restoration plan calls for most of the excavated material from Otay River Floodplain Site 

(approximately 258.000 cubic yards) to be transported to the Pond 15 Site, with only a small 

volume (approximately 21 , I 00 cubic) to be used on-site in the Otay River Floodplain Site for 

levee construction and upland restoration. About 30,000 cubic yards to 40,000 cubic yards would 

be stockpiled in the Otay River Floodplain Site to the east of Nestor Creek for future Service 

projects in the Refuge. The stockpiled material would be watered during construction to mitigate 

for dust generation. Upon completion of project construction, suitable and appropriate upland 

vegetation would be planted to control wind and water-related erosion until the stockpile 

material is reused by the Service for future Refuge projects. 

Approximately 53,000 cubic yards to 55.400 cubic yards would be excavated from the Pond 

15 Site . Based on soil sampling and testing, the majority of th is material is expected to be 

free of contaminants; however, it is anticipated that a small portion of soil (<5,000 cubic 

yards) in the vicinity of the dike that would be breached would contain elevated levels of 

heavy metals. This contaminated material would be buried inside the Pond 15 Site under 

clean fill from the Otay River Floodplain Site such that the contaminants would not be 

availab le to ecological receptors (e.g., capped under fill material). Excavated material would 
be disposed of using some combination of scrapers, trucks, bulldozers, loaders, graders, 

conveyor belts. or pipelines. 

If dump trucks are used to transport material from the Otay River Floodplain Site to the Pond 15 

Site then a system of haul roads and access points would need to be established and maintained. 

A few possible hauling configurations arc discussed in Section 4.2. 1. Dry material would be 

loaded onto trucks using front loaders or backhoes or it would be excavated and hauled directly 

using scrapers. Wet material would be dewatered and then transported via trucks equipped with a 

lining to retain water that remains in the soil. Bulldozers may be used to move excavated 

material to stockpile areas, which may be necessary for dewatering or staging before being 

transported by truck. Bulldozers may also be used to move material to on-site upland area or for 

berm construction. 

Conveyor belts may be used to move excavated material within the Otay River Floodplain Site, 

part of the distance berwcen the Otay River Floodplain Site and the Pond 15 Site, or all the way 
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from the Otay River Floodplain Site to the Pond 15 Site. Within the Otay River Floodplain Site, 

conveyor belts could be used to transport material from the excavation area to the stockpile area. 
A conveyor belt system could be used to move excavated material across the Otay River and 

Bayshore Bikeway. Once across (under) the Bayshore Bikeway. and within the Salt Pond 

Complex, the conveyor belt would transport material to the Pond 15 Site. 

Three methods for moving excavated material from the Otay River Floodplain Site to the Pond 
15 Site were identified for consideration in eva luating potential environmental impacts. The 

three methods are described be1ow. 

• Truck 

• Conveyor Belt 

• Pipeline 

These three methods represent a range that would likely be considered by a contractor given the 

site conditions, quantity of material, construction schedule, and likely mitigation measures to 

minimize environmental impacts. The three methods arc described in more detail below. 

4.4.2.1 Truck 

Under this method, the contractor would use dump trucks to transport materia! from the Otay River 

Floodplain Site to the Pond 15 Site. The most likely truck haul route is shown in Figure 3 I. 

Temporary crossings would be necessary for the trucks to cross Nestor Creek and Otay River. 

Truck traffic on this route would interfere with the Bayshore Bikeway and City of San Diego bike 

path where the trucks exit the Otay River Floodplain Site onto West Frontage Road . Traffic flow at 

this intersection would be maintained by a fla&•man in order to ensure public safety. From West 

Frontage Road, the trucks would l'Urn onto Anita Street and then to Bay Boulevard. The trucks 

would enter the Salt Ponds Complex via the Service easement located just north of the Salt Works 

operational facility off Bay Boulevard. The dikes within the salt ponds that would be used by 

construction traffic would be improved and widened to 30 feet to allow for two-way traffic, an 

exception is the dike around the Pond \5 Site where onc·way traffic in a loop can be established. 
The dike improvements would likely require the placement of small amounts of fill into the ponds. 

Any such fill would be removed upon the completion of construction activities thus returning the 

ponded area to prc·project conditions. The round trip distance of the truck route shown in Figure 

31 is about 5 miles. A round trip, including loading and dumping: would likely take about 36 

minutes. A contractor using 12·cubic yard trucks would have to make about 28,000-34,000 trips. 
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4.4.2.2 Conveyor Belt 

Under this method, the contractor would use a system of conveyor belts to transport material 

from Otay River Floodplain Site to the Pond 15 Site. Two possible routes are shown in Figure 32 

and the length would be approximately 1.5 miles. The conveyor belt would be installed over the 

Otay River and under the existing eastern Bayshore Bikeway crossing. After c rossing the Otay 

River and Bayshore Bikeway. the conveyor belt would continue northward using the existing 

dikes for support. One end of the conveyor belt would be near the Otay River Floodplain Site 

excavation site and the other end would end either directly into the Pond 15 Site or into awaiting 

trucks in the Pond 15 Site, which would move the material a short distance within the pond. 

If the Otay River Floodplain Site excavated material is transported to the Pond 15 Site via dump 

truck or conveyor belt then it would be dried before being hauled from the Otay River Floodplain 
Site. In order to place th is dry material effectively, the Pond I 5 Site would be dewatered prior to 

material placement. Dewatering of the Pond 15 Site would be one of the first tasks the contractor 

would complete during construction. This would be done by first modifying the dikes within and 

around Ponds 12, 13, and 14 (Figure 2 for pond locations) to bypass the brine water around the 

Pond 15 Site to the rest of the active salt-producing salt ponds. Next, the dikes around the Pond 

15 Site would be modified to hydraulically isolate the Pond 15 Site from the rest ofthe salt pond 

system. At that point, the isolated brine water remaining in the Pond 15 Site would be pumped 

into the active salt-producing salt ponds. The Pond 15 Site is about 90 acres in area with an 

average water depth of about 5 feet so the volume of water in rhe Pond 15 Site is estimated to be 

about 140 million gallons. Pumping this volume of water into the active salt-producing salt 
ponds would take about a month using several heavy duty water pumps. After the initial 

pumping to drain the Pond 15 Site, dewatering would continue during construction in order to 
keep the placement area relatively dry. 

When the Pond 15 Site is dewatercd and ready for receiving fill material , material brought to the 

Pond 15 Site by trucks or conveyor belts would be placed in the pond. Distribution of material 

would be carried out with land-based equipment, such as bulldozers~ scrapers, and/or long-reach 
backhoes. To avoid sinking in the wet and soft sediment in the pond, the bulldozers would 

initially push and spread the Otay River Floodplain Site fill material outward into the pond from 

the dikes. The newly formed fill area extending from the dike would provide the working area 

· for the trucks and bulldozers to reach farther into the pond. 

4.4.2.3 Pipeline 

Under this method. the contractor would use a pipeline to hydraul ically transport material from 

Otay River Floodplain Site to the Pond 15 Site. Two possible pipe li ne routes are shown in Figure 

33. The pipeline would be installed over the Otay River and under the existing eastern Bayshore 
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Bikeway crossing. After crossing the Otay River and Bayshore Bikeway, the pipeline would 

continue northward. One option of the pipeline route considers using the existing dikes for 

support, while the other option assumes a more direct path, with some sections floating on the 

salt ponds. One end of the pipeline would be located in a pit within the Otay River Floodplain 

Site excavation site and the other end would end directly into the Pond I 5 Site. The pipeline 

would be approximately I. I to 1.5 miles in length depending on whether the pipeline remains on 

the dikes or if it takes a more direct route across (floating) the salt ponds. 

If the Otay River Floodplain Site excavated material is transported to the Pond 15 Site via 

pipeline then it would arrive at the Pond 15 Site as a slurry mixture of water and soil. the Pond 
15 Site would be dewatered prior to material placement as described above. When the Pond 15 

Site is dewatered and ready for receiving fill material, material brought to the Pond 15 Site by 

pipeline would be pumped into the pond. The material would be distribmed throughout the pond 

by periodic relocation of the dredge pipeline discharge location. It is anticipated that it would 

take a relatively long period of time for the material to achieve a level of consolidation that 

would allow the safe use of land·based equipment. Consequently, once all the material from the 

Otay River Floodplain Site has been pumped to the Pond 15 Site the material would be left in 

place until final consolidation has been achieved, which is currently estimated at one to five 
years. After final consolidation has been achieved construction equipment would be mobilized to 

the site to complete linal grading within the Pond 15 Site. 

Final grading would be conducted in the Otay River Floodplain Site to achieve final elevations in 
the excavated area. When the excavation reaches the approximate finished ground elevations, 

land-based equipment would be used to grade the site to the designed contours and slope 

variations. Final grading would also be conducted in the Pond I 5 Site to achieve final elevations 

in the till area. When the fill reaches the approximate finished ground elevations, land-based or 

amphibious construction equipment would be used to grade the site to the designed contours and 

slope variations. 

The restoration construction would include removal of the southern levee of the Otay River 

within the project site, restoration of upland habitat, construction of a new levee along the 

southern border of the restored wetland, and modification of the Pond 22/23 dike. These 

construction activities would be conducted with land-based equipment. At this time, it is 

assumed that suitable till material for the levee construction, upland restoration. and dike 

moditication would be available on·site via project excavation. If suitable material is not 

available on site then such material would be imported to the project site. Suitable material 

would be compacted to a density recommended by the project geotechnical engineer . 
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4.4.3 Construction Windows and Environmental Constraints 

The timing and phasing of the various construction activities arc important considerations in 
restoration planning. Dewatering of the Pond 15 Site would be a critical path task that would be 

started right after the brine water is bypassed around the Pond IS Site. Other mobilization and 

staging area construction would follow. The access/truck routes would be strengthened and 

widened as necessary an~ conveyor belts would be installed, if applicable. The site would be 

cleared and grubbed to begin excavation. Excavation and disposal of excavated materials would 

occur simultaneously; otherwise excavated material would be stockpiled while waiting for 

transport to the fill area. Planting would begin upon completion of earthwork. The final step 

would be to open the restored areas to tidal exchange and demobilize the remaining construction 
equipment and material from the site. 

The existing levee along the southern bank of the Otay River helps to keep tidal and fluvial water 

from entering the excavation s ite. In order to maintain a water barrier between the Otay River 

Floodplain Site and Otay River during excavation, the existing levee would remain in place until 

excavation is complete. To maintain flood protection, a new levee along the southern edge of the 
restored wetland would be constructed prior to removing the existing levee along the southern 

bank of the Otay River. In addition, there would be several operations maintained throughout 

most of the construction period, including the Pond IS Site dewatering, access/haul road 

resurtacing, bike and pedestrian safety, and pollution and dust control. 

The contractor would follow local jurisdiction tim!! restrictions for construction equipment 
operation. It is anticipated that construction would take place Monday through Friday from 7 

AM to 6 PM. Work may or may not occur on holidays, depending on the contractor and local 

jurisdiction restrictions. In addition, construction activities would be scheduled around the bird 

nesting season, which generally runs from February 15 to September 30. The construction 

windows for specific site locations would be determined by the Service Refuge Manager during 

final restoration design. In addition, the construction window schedule may change during 

construction depending on actual nesting activities at the time of construction. For the purpose of 

assessing environmental impacts. a preliminary construction schedule was developed for the 

restoration plan based on the assumptions and information above. The schedule, presented in 

Table 17, is based on hauling the excavated material to the Pond 15 Site via truck and/or 

conveyor belt. If the contractor opts to slurry the material and use a pipeline to transport the 

material from the Otay River Floodplain Site to the Pond 15 Site then an additional one to five 
years would be needed to complete the construction operation. 
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Table 17 
Preliminary Construction Schedule 

Start Date Finish Date 

8/1/2016 9/30/2016 
1011/2016 1/31/2017 
211/2017 2128/2017 
3/1/2017 7/31/2017 
6/1/2017 8/31/2017 
9/1/2017 12131 /2017 
1/1/2018 2128/2018 

Duration 

2 months 
4 months 
1 month 
5months 
1 month 
4 months 
2 months 

Denotes periods when field activities may occur in specifically delineated areas. Delineation of operations zones is dependent on variation 
of wildlife a:Jmmunity and individual species or species groups' activities in a given season. Areas of avoidance will be determined on a 
case by case basis by the Service Refuge Manager. 
Assumes selection of the project alternative by the Service by 11/30/14 and receipt of permits needed to start a:Jnslruction within 21 
months of the decision by the Service. 

The type of equipment used to construct the restoration plan and the number of various pieces of 

equipment would ultimately be determined by the contractor during construction. A preliminary 

list of construction equipment was developed to provide the information needed to evaluate 

potential environmental impacts. The type and number of major construction equipment used to 
construct the restoration plan are presented in Table 18 below. The type of fuel for each type of 

construction equipment is also provided to allow evaluation of impacts to air quality and 

greenhouse gas emissions. 

Equipment 
Backhoe 
Loader 
Scraper 
Bulldozer 
Dump Truck 
Conveyor Belt 
Pipeline 

Table 18 
Construction Equipment Summary 

Equipment Quantity 
Fuel Type Truck Haul Conveyor Belt Haul 

Diesel 4 4 

Diesel 4 4 

Diesel 4 4 
Diesel 4 4 

Diesel 28 4 

Electric None 1.5 to 2.0 mites 
Electric None None 

4.4.4 Erosion Control and Water Quality Protection 

Pipeflne Haul 
4 
4 
4 
4 
4 

None 
1.1 to 1.5 miles 

The contractor would be required to comply with National Pollutant Discharge Elimination System 

(NPDES) stormwater permit conditions as well as other local ~ state, and federal permit/approval 

DUDEK 154 
6758 

May 2014 

November 12, 2014 
Item No. 9 

Supporting Document No. 6



Draft Final Restoration Plan for the 
Otay River Estuary Restoration Project 

requirements. A stonnwater pollution prevention plan (SWPPP) ·would be prepared and 
implemented by the contractor to achieve NPDES pennit compliance. The contractor would 
identify and implement best management practices (BMPs) to protect water quality, air quality, 
and sensitive biulogical/wildliJe resources as well as to reduce construction related noise. 

As discussed in the previous section, construction activities would be scheduled around the bird 
nesting season. The construction windows for specific site locations as well as the noise and 
pollution restrictions of the construction equipment would be assessed and detennined in the EIS 
and implemented by the Service Refuge Manager during final restoration design. 

The Bayshorc Bikeway runs along the northern bank of the Otay River along the perimeter of the 
Otay River Floodplain Site. Transport of excavated material to the salt ponds through the use of 
a temporary bridge would likely interfere with bikeway users. The extent and types of 
interruption to the Baysh:ore Bikeway would be discussed with local authorities during the final 
design phase such that best management practices and safety measures are developed prior to 
construction and then implemented during construction. 

Utilities have been identified along the extension of Saturn Boulevard east of the Otay River 
Floodplain Site, including overhead electric lines and poles, high pressure gas line, sewers, and stonn 
drains. A few manholes were also found east of Saturn Boulevard. These utilities would not need to 
be relocated. but the contractor would need to maintain and protect them during construction. 

The operation of the Salt Works may be impacted by the conveyor bell operation and truck 
traffic . Coordination with the Salt Works operators should occur during the final design and 
construction phases. The removal of water from the Pond 15 Site would also require the 
cooperation of the Salt Works operators. The Salt Pond dikes would be used for access by 
construction vehicles and/or conveyors transporting and disposing material to the Salt Ponds. 
These dikes would need to be improved and maintained during construction. When construction 
is complete, the dikes would be restored to preconstruction conditions. 

4.4.5 Cost Estimates for Construction 

Most of the cost associaled with the restoration construction is earthwork. More than 300,000 
cubic yards (CY) will be excavated from the Otay River Floodplain Site, and moved to the Pond 15 
Site. Due to the fact that construction method for transporting the cut and fill material from the 
has not yet been finalized, there is still some ambiguity in the total cost of construction. Three 
hauling options were considered in the preparation ofthe cost estimate. The cost estimate of the 
first option (Conveyor Belt) is based on the use of a conveyor system which will move excavated 
material across the Otay River and under the bikeway. then the conveyor extends all the way to 
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Pond 15, with a total distance of about 1.5 miles long. If the conveyor belt option is 

implemented, costs will range from $16,832,000 to $17,353,000. The cost estimate of the second 

option (Truck) is based on using only trucks to haul materials between the floodplain and Pond 

15. The truck route will require 4 temporary bridge crossings.lf the truck only option is 

implemented, costs will range from $12,697,000 to $14,028,000. The cost estimate ofthe third 
option (Pipeline) is based on the use of a pipeline to hydraulically transport material from the 

Otay River floodplain to Pond 15. For this option, it is assumed that the fill material in Pond 15 

will require at least one year to consolidate before grading and planting. If this pipeline method is 
implemented, costs will range from $11 ,816,000 to $12,954,000. 

Item 
Permitting 
Site Access. Mobilization. 
Demolition 
Earthwork 
Planting 
Contingencies 
Construction/Project 
Management 
Environmental Monitoring 
During Construction 
Engineering/Design 
Monitoring Oversight SAP 
and CCC (through 
construction) 

Total 

Table 19 
Construction Cost Estimate 

Estimated Cost Range• 

Low 
$3,507,000 
$1,447,200 

$4,656,510 
$902,790 

$2,302,800 
$710,000 

$300,000 

$1,220,000 
5560.000 

$15,606,300 

Range estimated for the potential restoration alternatives and three construction methods. 

4.5 Planting Program 

4.5.1 Goal and Objectives 

High 
$3,507,000 
$7,213.700 

$5,238,235 
$990,565 

$3,831,900 
$760,000 

$320,000 

$1,330,330 
$560,000 

$23,751,730 

The overall goal of the planting program is to create self-sustaining intertidal wetland that meets 

the mitigation requirements described in the MLMP. 
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MLMPconditions that relate to vegetation within the wetland portion of the mitigation site include: 

• Vegetation. The proportion of total vegetation cover and open space in the marsh shall 

be similar to those proportions found in reference sites. The percent cover of algae shall 

be similar to percent cover found in reference sites. 

• Spartina Canopy Architecture. The restored wetland shall have a canopy architecture 

that is similar to the reference sites, with an equivalent proportion of stems over 3 feet tall. 

• Reproductive Success. Certain plant species, as specified in the work program, shall 
have demonstrated reproduction (i.e., seed set) at least once every three years. 

• Exotics. The important functions of the wetland shall not be impaired by exotic species. 

4.5.2 Habitats Considered for Planting 

Implementation of the restoration plan will create three types of wetland habitats, as well as 

transition zone and upland habitats not subject to Coastal Commission permit conditions, (figures 

16 and 17) and return regular diurnal tidal flushing to both project components (Otay River 
Floodplain Site and Pond 15 Site) within the Refuge. Restoration targets for the establishment of 

native vegetation within the project area are presented in detail below. 

Low marsh in southern California salt marshes is dominated by California cordgrass (Spartina 

foliosa), which forms a thick canopy approximately three feet in height. This is the preferred 

nesting habitat of the light-footed clapper rail (Rallus longirostris levipes), a federal-listed and 
state-listed endangered bird. Creation of cord grass habitat is critical to the recovery of this species. 

Based on local conditions, the target for low marsh is approximately +2.6 to +4.0 feet NA VD88 at 

the Otay River Floodplain Site and +2. 73 to +4.31 NA VD88 at the Pond 15 Site. Approximately 

I 0 acres of low marsh habitat will restored at the Otay River Floodplain Site component and 

approximately 15.7 acres will be restored in the Pond 15 Site. 

Mid-elevation salt marsh overlaps in elevation with the cordgrass-dominated low marsh and with 

high marsh typified by grasses and succulents tolerant of desiccation and hypersalinity. Based on 
local conditions, the target for mid-marsh is approximately +4.0 to+ 6.0 feet NA VD88 at the Otay 

River Floodplain Site and +4.3 1 to +6.33 feet NA VD88 at the Pond l 5 Site. This marsh zone is 

dominated by Pacific pickleweed and a mosaic of several other plant species. In past restoration 

projects in the region, the natural recruitment of pickleweed has been highly successful and this 

species may even become excessively dominant if planted. Therefore, this species will not be 

planted, but allowed to colonize the restoration site naturally. Approximately II acres of mid­

marsh habitat will restored at the Otay River Floodplain Site component and approximately 35 
acres will be restored in the Pond 15 Site. 
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High elevation salt marsh is typified by perennial grasses and succulents tolerant of high salinities 

and infrequent inundation. Typical dominant species include saltgrass (Distich/is spica/a) 

shoregrass (Monanthochloe liltora/is) and Parish's pickleweed (Arthrocnemum suhterminale). The 

endangered salt marsh bird's beak (Cordylanthus maritimus ssp. maritimus) is restricted to the 

high marsh zone. The target elevation for high marsh in the project is +6.0 to +7.1 feet NAVD88 at 
the Otay River Floodplain Site and +6.33 to +7.4 feet NA VD88 at the Pond 15 Site, based on site­

specific tidal conditions. Approximately 3 acres of high marsh habitat will be restored at the Otay 

River Floodplain Site component and approximately 6 acres will be restored in the Pond 15 Site. 

Transition zone habitat is defined as the elevation where habitat transitions from wetland to 

upland. At south San Diego Bay, the transition zone is that area between the high marsh and the 

coastal sage scrub habitat that typifies the dominant upland habitat, where it exists. The target 
elevation range for transition zone in the western ponds project is +7.1 to + 7.4 feet NA VD88 at 

the Otay River Floodplain Site and +7.4 to +7.7 feet NAV088 at the Pond 15 Site. 

Approximately I acre of transition zone habitat will restored at the Otay River Floodplain Site 

component and approximately 0.5 acre will be restored in the Pond 15 Site. Although not subject 

to Coastal Commission permit requirements, transition zone has been included in this planting 
plan for the purpose of preparing a cost estimate for plant propagation and installation. 

4.5.3 Planting Program Description 

4.5.3.1 Low Salt Marsh 

The restored low marsh areas will be planted exclusively with California cordgrass. All cordgrass 

will be obtained from plants at an existing donor site located along the Otay River near its 

confluence with San Diego Bay. pending approval by the Service. Cordgrass root divisions, 

referred to as "plugs" or rarnets, are obtained by dividing existing stands of cordgrass into small 

divisions composed of two to five growing stems and attached rhizomes. Each cordgrass plug is 

approximately six inches in diameter including attached native soil, which buffers the plant from 

transplant shock. Plugs will be harvested by hand. transported to the transplant site~ and replanted 

within a 24-hour period. All cordgrass plantings will be spaced at 6 feet on center (Table 20). 

In south San Diego Bay, Bigelow's pickleweed often co-occurs with cordgrass in the low salt 

marsh . ln previous restoration projects in south San Diego Bay, this annual species has 

established naturally from seed. It is anticipated that this species will recruit naturally at this 

restoration site. 
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Table 20 
Species Composition and Recommended Propagation Metbod 

for Salt Marsh and Transition Zone Habitats 

Habitat Type Common Name Scientific Name Propagation Method Spacing on Center 
low Salt Marsh California cordgrass Spartina foliosa Plugs 6 feet 
Mid-Salt Marsh Saltwort Balis maritima Cuttings in rosepots 6 feet 

Salt marsh daisy Jaumea carnosa Cuttings in rosepots 
Sea blite Suaeda est&roa Cuttings in rosepots 

High Salt Marsh Saltgrass Distich/is spicata Cuttings in rosepots 6 feet 
Alkali heath Frankenia salina Cuttings in rosepots 
Shoregrass Monathoch/oe littoralis Cuttings in rosepots 
Parish's pickleweed Arthrocnemum subterminale Seed in rosepots 
Sea lavender timonium califomiwm Cuttings in rosepots 

Transition Zone Alkali weed Cressa truxillensis Seed in rosepots 6 feet 
Boxthom Lycium califomicum Cuttings in rosepots 
Shoregrass Monathoch/oe littoralis Cuttings in irosepots 
Parish'spickleweed Arthrocnemum subferminale Seed in rosepots 
Palmer's frankenia Frankenia palmeri Cuttings in rose pots 

4.5.3.2 Mid-Salt Marsh 

The mid-salt marsh zone will be planted with equal proportions of salt wort. salt marsh daisy, and 

sea blite (Table 20). All species will be propagated from seeds or cuttings harvested from the 

existing salt marshes in south San Diego Bay. Individual plants will be grown to suitable size in 

2.25 inch wide, 3-inch deep, "rosepot'" liners (Table 20). All rosepots will be planted al 6 feet on 
center. All propagated plants will be ·'hardened" prior to delivery to the site and planting. 

Hardening is a process whereby plants are watered with gradually increasing levels of salt unti I 

reaching the level of sea water (- 35 parts per thousand). Hardening reduces transplant shock 

thereby enhancing survival. It is anticipated that Pacific pickleweed will colonize the mid-salt 
marsh through natural recruitment from seed. 

4.5.3.3 High Salt Marsh 

The high salt marsh zone will be planted with equal proportions of saltgrass (, alkali heath 

(Frankenia salina), shoregrass, (Monathoch/oe littoralis), Parish's pickleweed. and sea lavender. 
All species will be propagated from seeds or cuttings harvested from the existing salt marshes in 

south San Diego Bay. Individual plants will be grown to suitable size in 2.25 inch wide, 3 inch 

deep, rosepot liners (Table 20). All plants will be hardened prior to delivery and·installation. All 

rosepots will be planted at 6 feet on center. 
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4.5.3.4 Transition Zone 

The \vetland/upland transition zone will be planted with equal proportions of alkali weed 

(Cressus trexi/lensis), saltgrass, boxthom (Lycium californicum), shoregrass, Parish' s 

pickleweed, coast goldenbush (lsocoma menziesii), and Palmer's frankenia (Frankenia palmeri) 

(Table 20). Palmer's frankenia occurs in the upland areas of Gunpowder Point in south San 

Diego Bay. This is the northemmost distribuuion of this species, which is more common in Baja 

California, Mexico. This species is considered threatened or rare in California but common 

elsewhere by the California Native Plant Society (CNPS 200 I). It has been included in transition 
zone plantings for this project in an effort to increase its distribution within the bay. 

All species will be propagated from cuttings or seed harvested from existing populations in south 

San Diego Bay. Individual plants will be grown to suitable size in rosepot liners (Table 20). High 

salt marsh species, including alkali weed. saltgrass, shoregrass, and Parish 's pickleweed will be 
hardened prior to delivery and installation. All rosepots will be planted at 6 feet on center. 

Irrigation will be provided by a temporary overhead irrigation system or water truck as presented 

in Section 4.5.3 .6. 

4.5.3.5 Planting Layout 

In an effort to ensure adequate establishment and balanced representation of each species within 

each habitat, plantings will occur in groupings. Specifically. each species will be planted in 
groupings of thrce~to~nine individuals in a reasonably random grouping pattern within the 

planting zone. To ensure that large monoculture plant groupings do not result in this design, each 

species grouping cannot occur immediately adjacem to another grouping of the same species. 

This method should result in a random patchwork of each species across each habitat zone. 

Initially, these plantings will appear sparse, but plantings are expected to establish quickly and 

naturalize within three to five years to form dense cover typical of the salt marsh habitats used by 
the Commission as reference sites. 

The majority of plant material will be provided in rosepol liners. which have been successfully 

used betore in salt marsh restoration projects. All plants will be planted in holes of sufficient 

depth to accommodate the root mass and any attached soil. Holes will then be back~filled with 

native soil. Care will be taken to ensure that the entire root mass is buried and not exposed to air 

and sunlight. 

4.5.3.6 Irrigation 

The proposed salt marsh restoration will be achieved by grading (Otay River Floodplain Site) or 

filling (the Pond 15 Site) the project sites to elevations that are inundated by diurnal tides. 
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Therefore, much of the site will not require irrigation. However, the transition zone will be tess 

influenced by tides and supplemental watering will be required. 

Irrigation will be provided by either a temporary overhead irrigation system or pressurized water 

truck, or a combination of both. Water is available at the Otay River Floodplain Site and is 

currently being used by River Partners and the Service to establish riparian habitats. Although 

water may be available in close proximity to the Pond 15 Site, installation of a temporary irrigation 

system may not be compatible with on-going salt operations. The irrigation system/water truck will 

be used to provide supplemental water to the restoration sites until plantings have become 

established. Irrigation will be phased out gradually depending on the local weather conditions 
during the establishment period (e.g., after the first one or two growing seasons). 

All plants should be irrigated immediately after planting. The amount of water and duration of 

irrigation should be determined by the revegetation contractor and approved by the Project 
Biologist. Each watering episode should allow for deep penetration of the water into the soil. 

Deep soaking of the soil will promote good root development and will enhance survivorship of 

container stock. Irrigation wilt be provided on an as-needed basis for a minimum of the first year 
after planting. The need for irrigation to continue beyond the first year wilt be evaluated by the 

Project Biologist, based on the overall survival and vigor of the planted material. Local drought 

conditions should be considered when evaluating the need and time period for supplemental 

irrigation. The irrigation program will be designed to provide water necessary for the initial 

establishment of the plantings, but the goal of the restoration effort is to create self-sustaining 

habitats supported by natural weather conditions. However, irrigation of the site wi II be 
necessary until the plants are determined to be self-sufficient. 

4.5.3. 7 As-Built Conditions 

Within 60 days of completion of mitigation site construction, a report will be submitted describing 

the as-built status of the restoration project. The report will include "as built" plans showing final 

grading, plant installation, hydrological features. and erosion control measures. In addition, 

topographic maps showing as-built contours of the restoration site. as well as locations of 

plantings, will be provided. Changes from original plans will be indicated in indelible red ink. 
Significant changes from the original planting plan will be coordinated with and approved by the 

appropriate agencies prior to implementation. 

4.5.4 Cost estimates for planting 

With all plants installed on 6 feet centers, a total of I )97 plants would be required per acre. 

Under this restoration plan, 13,888 cordgrass· plugs would be required to plant the 9.94 acres of 
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IO\\ marsh ut the Otay River Floodplain ite (Tnble 16). n additional 11 542 plug:3 v.ouJd be 
required to plant the IO\\ sah marsh in the Pond IS 1te for a total of 34.430 plugs At a unit co t 
of IS SO per plug the co tto plant the low marsh under thi alternative would be $549.161. 

l'sing a similar formula. the cost to restore mid-salt mar;h under the restoration plan would be 
$306.666, based on 6 feet centers and a umt cost of $4 50 per roscpot mstalled l ligh marsh and 
transition 70ne would cost $68.2 I I and $7,043, respectively lor a total cost of 93 I .081. 

Table 21 
Estimated Co t - R~toratlon Plan 

Otay Rrver 
Habitat Floodplain I of Plugs Pond 15 #of Plugs or T otJII Plugs Unit Cost Subtotal 
Type Srte (acres) or Rosepots Srte(acres) Rose pots or Rosepots Installed Cost 

low Marsh 994 13888 I 1542 21542 35430 $1550 S549161 
{Plugs) 
Mid Mafsh 1400 I 19558 I 34 78 48.588 68146 $450 S306666 
(Rosepot$) 

High Marsh 5 73 8005 I 512 7,153 15158 I $450 S68 211 
(Rosepots) 

Transltion 068 950 044 615 1565 I S450 S7043 
(Rosftr*..S 

.....:...,..__ 

Total 30.25 55.76 $931,081 -

4.6 Assessment of Significant Impacts 

4.6.1 Assessment of Created or Substantially Restored Wetland Habitat 

4.6.1.1 Habitat Impacts and Net Acreage Created 

Th~ Ola} RI\-Cr Floodplain ite and the Pond I) \uc both contain e\bting jurisdictional 
\H:tland!). fhe vast mujorit) of the existing jumd1clional \\\!ll311ds ar~ b~mg replaced b} 
jurisdictional '' ctland~ as part of the proposed re~toration at a l: l ratio ror areas of e'\isLing 
\\Ctland~ that ure converted to uplands and mitigation ration of 4: I ha.-. been assumed. Table 3 
docum~nt" the e'\i'\ling and proposed \\etlands , .. ithin the t\\0 project areas. Figure 8 shO\\S the 
existing \\etland-. bemg impacted ''ithin Lhe Ota} Rl\er r:tuodplam 1te and Figure 9 shO\\S the 
t:\isting \\etland~ bcmg impacted \\ithin the Pond l) ~1h:, as \\ell ns upland areas bemg 
con\erted to wetland 
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4.6.1.1 Functional Lift Analysis for the Pond 15 Site 

A portion of the proposed restoration will involve the restoration of existing solar evaporation 

ponds that are part of the industrial process of salt production. One of the ponds, the Pond 15 

Site, will be restored to tidal marsh using material excavated from the Otay Floodplain and 
breaching the levee to introduce tidal action. Currently, the salt evaporator ponds are non-tidal 

basins containing brines of varying levels of salinity and are used as part of the solar salt 

production system operated by the South Bay Salt Works. The Salt Works takes in bay water to 

supply the source of the salt, and through a process of sequential evaporation, produces 

crystalline salt at the plant site. The salt evaporator ponds do not support tidal wetland vegetation 

and since salinities in the ponds quickly exceed those tolerable to marine life, do not support fish 

or invertebrates typical or similar to that found in San Diego Bay. The restoration of these basins 
to intertidal habitats will likely improve the diversity and productivity of these ponds and provide 

increased fish productio n to San Diego Bay. Because the Pond IS Site does support some 

migratory birds and contains some plankton that are tolerant of high salinities; there are existing 

biological values. As a result, the Science Advisory Panel to the Commission recommended that 
an analysis be conducted to determine the functional lift associated with the restoration of the 

Pond IS Site to determine the number of acreage credits that can be attributed to those activities. 

A functional lift analysis was prepared in consultation with the Science Advisory Panel, the 

Coastal Commission staff, and the Service (WRA 20 13). The analysis relied on the change 

expected in biological communities in the before and after condition. Four biological 
communities were considered: vegetation, fish, macro-invertebrates, and birds. These 

communities were selected for two reasons. First! they are associated with the performance 

standards required to be met by the restoration after completion. Therefore, these biological 

communities are directly relevant to determining the success of the restoration and the 
improvement in their condition following restoration will be used as a measure of the substantial 

restoration achieved by the project. Secondly, data is available on these communities for the 

Pond 15 Site (or nearby associated ponds) to determine the before conditions and, as a result of 

current monitoring being undertaken by the Coastal Commission for the San Dieguito Wetland 
restoration project, data were available on the expected condition following restoration . These 

data can then be combined into a fairly simple analysis that considers both species number and 

abundance as outlined below in Table 22. 
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Table 22 
Functional Lift Index of Pond 15 Site Associated with Restoration 

Vegetation Macro-invertebrates Birds 
Species Abundance Species Abundance Species 

Percent cover (#spp!m2) (#lm1) (#spp) (#1m2) (# spplml) 

VA MA MC BA BC FA 
VB MB MD BB BO FB 

Fish 
Abundance 

(#1m2) 
FC 
FD 

The calculation of the change from the before condition to a project in compliance with the 

reference wetlands is described by the Functional Lift Index (FLI): 

FLI = 

Where: 

FLlv= 

FUM= 

FLla= 

FLlv+FLI~+FLia+FLir 

4 

[(VB-V AlNBl 

[(MB-MA)/MB] + [(MD-MC)/MD) 

2 

[(BB-BA)/BBJ + [(BD-BC)/BDl 

2 

[(FB-F A)/FBJ + [(FD-FC)/FD] 

2 

Each of the four component FLI 's is between 0 and I with 0 representing no improvement and I 

representing I 00% improvement. The value of the composite FLI equally weighted between the 

four components is between 0 and I with 0 representing no improvement and I representing 

I 00% improvement. 

A full description of the data and the analysis is contained in WRA (20 13). In the before 

condition, the high salinities of the brines contained in the Pond 15 Site preclude establishment 

of wetland vegetation and are above the sal inity tolerance of either estuarine fish or invertebrates 

(with the notable exception of brine flies and brine shrimp). Therefore, the betore values for 

vegetation, tish, and invertebrates is zero; whereas the expected improvements for the restoration 
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must be at least the same as the tidal reference wetlands. Assuming that the Pond IS Site does is 

similar to the tidal reference wetlands (which by definition it must be for the site to be 

determined successful, the functional lift for these variables is I. On the other hand, there are a 

considerable number of migratory birds that use the solar evaporation ponds and therefore the 

before condition can be compared to the expected after condition as found in the reference tidal 

wetlands. The data on bird use was revie\\'Cd and convened to annual numbers to compare to the 
data generated by the Coastal Commission from the reference tidal wetlands. The functional lift 
for birds was determined to be 0.43. 

When completed, the analysis detem1ined that the functional lift was: 

1.0 + 1.0 + 0.43 + 1.0 
FLI = 4 = 0.86 

Upon review by the Science Advisory Panel and the Commission, it was determined that this 
number should be adjusted based on several uncenainties associated with the analysis, specifically 

as it relates to birds. A number of case scenarios were reviewed by the Science Advisory Panel and 

the resultant recommendation was that the final FLI should be adjusted to 0.75. 

Based on this recommendation and the assumption that the performance of the tidal marsh 

restoration in the Pond 15 Site must meet the performance requirements as set forth in the MLMP, 

the total credit associated with the Pond 15 Site is 87.35 acres x 0.75 or 65.51 acres. 

4.6.1.3 Analysis of Sea Level Rise on Change in Habitats 

The design of the restoration project hac; considered potential sea level rise. Figures 19 and 20 

characterize the predicted effects of sea level rise within the Otay River floodplain and Pond 15 
Site consistent with the Coastal Commission Draft Sea-Level Rise Policy Guidance from 

October 2013. The Otay River floodplain site allows for additional sea level rise adaptation east 

of the restoration site as there are no existing or planned landform barriers preventing habitat 

migration towards 1-5 within the Refuge. 

The Otay River floodplain site is more sensitive to sea level rise than the Pond 15 Site as shown 

by the predicted amount of vegetated marsh that shifts to mudflat under the lowest sea level rise 

prediction of 4.68 inches. Both sites are more dramatically affected by the higher 24" inch sea 
level rise where the mid and upper elevations of vegetated marsh are almost completely lost. 
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4.7 Evaluation of Steps for Implementation 

The next step in the implementation process for the restoration project is to complete permitting. 

There are many agreements that will be needed in addition to the required permits and 

construction documents. The necessary permits, agreements, and approvals that will be required 

to move forward with project implementation are summarized below. A preliminary schedule for 

project implementation is presented in Table 17. Permit time frames are given in relation to the 

time required following decision by the US Fish and Wildlife Service on the final selected 

alternative. It may be possible to submit some applications prior to that decision, but most 

permits can only be issued after the Record of Decision and the FEIS. 

Federal 

• Section 404 Permit-NWP 27 (USACOE} 

• Section 7 Consultation (The Service) 

• Conditional Letter of Map Revision (FEMA) 

State 

• Section 40 I Water Quality Certification ( R WQCB) 

• National Pollutant Discharge Elimination System (RWQCB) 

• Streambed Alteration Agreement (CDFW) 

• Coastal Development Permit (Coastal Commission) 

Local 

• Grading Permit (San Diego) 

• Site Development Permit {San Diego) 

• Floodplain Development Permit (San Diego) 

Other permits may be required as needed for specific activities within easements or 

encroachments on private or public property. 

It is expected that the federal agencies will utilize the EIS document or, in the case of the Corps 

of Engineers, rely on the EA prepared for the Section 404 Permit-NWP 27 for processing of their 

permits. For the state permits issued by the RWQCB, CDFW, and California Coastal 

Commission, it is expected that the Commission, in its consideration of the COP, will prepare a 
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CEQA compliant review for the restoration project and that will suffice for the other agencies as 
well. Otherwise, either the R WQCB or the CDFW may rely on the NEPA environmental review 

for their initial study and determine that the project qualifies as a categorical exemption, a 
Negative Declaration or a Mitigated Negative Declaration as part of their permitting process. 

Consistent w ith and following the permit authorizations, final engineering design, contracting, 

and bidding will be necessary before determining the start date of construction. Permit 

compliance items will also need to be submitted and approved by the appropriate agencies. 
Environmental working windows may also affect the start date of construction. 

Table 23 
Estimated Permit Timeframe Following Selection of Project Alternative by the Service* 

Time in Quarte~ of a Year Following Approval of ProjeQ Alternative 
Year 2015 Year 2016 

Permit 1 2 3 4 1 2 3 4 
Section 404 Nationwide Permit 27 (ACOE) 
Section 7 Endangered Species Consultation 
Section 106 Historic and Cultural Resources 
CLOMAR Map Revision (FEMA) 
Coastal Development Permit (Coastal Commission) 
401 Water Quality Certification (RWQCB} 
Streambed Alteration Agreement (CDFW} 
Various Local Permits/Encroachment 
Engineering Design 
Bidding, Contractor Selection 

Notice to Proceed 
Mobilization 

·Assumes selection of project alternative by the Service by 11/30/14 

4.8 Management and Maintenance Requirements 

4.8.1 Tidal Wetland Habitat 

The tidally innuenced wetland habitats restored under the restoration plan are designed to be 

self-sustaining and are expected to require little maintenance except during initial establishment. 
Initial maintenance will be limited to ensuring that native plant species installed within low, mid­

and high marsh elevarions become established so that they can spread vegetatively and from 

seed. Some species, such as Salicomia bigelovii and S. pacifica are expected to colonize 

naturally and have not been included in the plant palette. There are few invasive plant species 

that can invade the hypersaline soils of southern California salt marshes; however, future 
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introductions may warrant monitoring and control as necessary. Algerian sea lavender has 

invaded the mid- and high salt marshes of several regional wetlands. Should this noxious weed 

species become established at the ORERP, measures for its control and eradication would be 

undertaken as needed. No invasive plant species have been noted in the Western Salt Ponds 

Restoration located nearby the proposed ORERP in south San Diego Bay now approximately 2.5 

years after construction. 

4.8.2 lnvasives 

Control of invasive plant species is species-specific and dependent upon the level of invasiveness. 

Poseidon contractors will conduct regular site inspections to determine if species that are included 

in the California Exotic Pt:st Plant Council listings have become established. Poseidon will 

cooperate with the Service Refuges Division regarding appropriate eradication mea'iures. 

4.8.3 Inlets to the Pond 15 Site 

Protective Berms and Raised Berm Between Poods 22 aod 23 

The berm along the south boundary of the Otay River Floodplain Site and the berm between 
Ponds 22 and 23 that will be raised to provide flood protection for low lying areas of Imperial 

Beach will be inspected annually and after major storm events (greater than 10 year flood) . Any 

damage judged to result in a loss of structural integrity will be repaired through minor 

construction activities, such as import of rock or soil for reinforcement. 

Bayshore Bikeway Bridge Slope Protection 

The proposed project has the potential to increase water velocities under the two Bayshore 

Bikeway Bridges that cross the Otay River. The tidal and fluvial hydraulic modeling analyses 

suggested that the proposed project may increase velocities at the bridge located along the 

western project boundary to the point where slope protection is required to maintain the integrity 

of the bridge structures. Consequently, the proposed project includes slope protection at this 

location, although additional engineering analyses to be conducted during final design might 

reveal that such protection is not needed. 

The proposed slope protection would consist of a stone revetment to armor the side slopes on 

both sides of the channel under the Bayshore Bikeway Bridge. The slope protection would be 

placed at a 2: I (horizontal to vertical) slope and it would extend deep enough (e.g., I foot to 10 

feet) to provide adequate protection for scour. The slope protection would extend I 0 to 30 feet 

upstream and downstream to provide adequate protection. Directly under the Bayshore Bikeway 
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Bridge, the bottom might be armored to protect the remains of the existing railroad bridge that 

has been designated as a cultural resource. 

Maintenance tor the slope protection would consist of annual (pre-storm season) condition 

monitoring to assess the integrity oflht: structure. The above water portion of the structure would 
be monitored for signs of toe undermining as well as degradation, slumping, and senling of the 

stones. In addition to annual monitoring, monitoring should be conducred following a major 

storm event (e.g., >25-year event) to assess the condition of the slope protection such that any 
remt•dial acrions can be implemented prior to the next storm event. Based on rhe results of the 

monitoring program, maintenance activities would be implemented to remediate any problems 

identified from the monitoring. Maintenance activities would include slope repair via relocation 

of existing stones and/or addition of new stone or replacement of damaged stone. 
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5 COMPLIANCE OF PROJECT TO FULFILL POSEIDON MLMP 
PERMIT REQUIREMENTS 

5.1 Poseidon Permit Requirements 

According to the ML.MP. the Wdland n:storation project site(s) and preliminary plan(s) must 
meet the following mimrnum standards: 

a. Location \\ ithin Southern California Bight: 

The selection of the Olay River Floodplain Site and Pond I 5 itc of the Refuge satisfies 
the requirement that the mitigation site be located'' ithin the southern California bight 

b. PotemiaJ for restoration a tidal \\etland. "'ith extensive intertidal and subtidal areas: 

The Otay Ri' er rloodplain ite and Pond 15 Site \\ill result in restoration of tidal action 
to areas that ha\e been leveed and asolated from ~an Diego Ba) for over 80 years. 
Historic map!ll indicate that the area proposed for restoration was former!~ intenidal 
mudflat and salt marsh that has been filled for agriculture and salt production. Thus. the 
pOLential for succes ful restoration is high. fhe restoration plans call for restoration of 
cstabli~hmcnt. thmugh e:-.ca\aliun. placement of till materials. and grading of o mh.rure 
of subttdal. intertidal and transitional \\Ctland areas that \viii support a full arm} of 
estuarine and intentdnl organbms. 

c. Creates or substantial!) restores a mimmum of 3 7 a~rcs and up to at leru.t 66.4 acres [all 
locations! acres of habitat similar to the aftected habitats in Agua llcdionda Lagoon. 
excluding butTer zone and upland transition area; 

The requirement of restoration of up to 66.4 acres of habitat similar to that afTected at Aqua 
Hcdlonda Lagoon ''ill be achieved through the restoration approximately 29 acres of 
subtidal and intertidal habitat (bdO\\ 6.6 feet NA VD) in the Ota) River Floodplain Site and 
approximately 81 acres of subtidal and intertidal habnar in the Pond 15 Site. The Ota> 
River lloodplain contains some existing wetlands as defined by the Coac;tal Commission 
and the placement of necessary Oood control levees ''ill impact some "'ctlands. "Jo credit 
towards substantial restoration will be given for the comcrsion ofcAi~ting \\Ctlands to tidal 
wetlands and a 4: I mitigation requirement has been placed on any \\dlands con\crted to 
upland levees. Therefore. the amount of acreagt: credit that \\ill bt: achieved "ithin the 
Floodplaiu area is appro\imatdy 21 acres. Accordang Lo the agreed lhnctional lift 
associated with the substantial restoration of the Pond 15 ite. the total crcdtted acreage 
will be approximrud~ 57 acre'\ (aficr subtracting lh\: area that JS converted to nesring areas). 
Therefore the total credited aci'C.ig~ is approximately 78 acres. 

DUDE I< 171 
6758 

May 2014 

November 12, 2014 
Item No. 9 

Supporting Document No. 6



Draft Final Restoration Plan for the 
Otay River Estuary Restoration Project 

d. Provides a buffer zone of a size adequate to ensure protection of wetland values, and at 

least I 00 feet wide, as measured from the upland edge of the transition area. 

The proposed restoration of the Otay River Floodplain Site and the Pond 15 Site will 

provide buffer zones in excess of I 00 feet in all directions . 

e. Any existing site contamination problems would be controlled or remediated and would 

not hinder restoration; 

A field sampling program was conducted that detected Dichlorodiphenyltrichloroethane 

(DDT) and metabolites (dichlorodiphenyldichlor-oethylene [DDE] and 

dichlorodiphenyldichloroethane (DODD and toxaphene in the samples collected in 

portions of the initially proposed Otay River Floodplain Site. The source of DDT is 

directly related to the historic use of this property for agricultural production. primarily 

tomatoes and other truck crops. A sewer treatment plant that operated within the Otay 

River noodplain between the mid-1950s and the early 1960s is considered the source of 

the various metals detected in some of soil samples. Although Fonner agricultural 

activities have resulted in high levels of DDT and derivatives on a portion of the 
floodplain , the project was redesigned to avoid disturbance of these areas and therefore 

will not result in any redistribution of these contaminants. A soil sampling program will 

be part of the restoration project and all material excavated from the Otay River 

Floodplain Site that is suitable tor use for restoration will be placed in Pond 15 Site. 

f. Site preservation is guaranteed in perpetuity (through appropriate public agency or 

nonprofit ownership, or other means approved by the Executive Director), to protect 

against future degradation or incompatible land use; 

The Otay River Floodplain Site, east of Nestor Creek, was purchased by the Coastal 

Conservancy, conveyed to SWIA, who then conveyed ownership to the Service for the 

purpose of restoration. The portion of the Otay River Floodplain Site west of Nestor Creek 

and the Pond 15 Site of the Refuge is owned by the California State Lands Commission and 

leased to the Service exclusively for restoration of coastal wetlands and associated uplands. 

g. Feasible methods are available to protect the long-tenn wetland values on the site(s).. 

in perpetuity; 

The Refuge is managed by the Service. The Service will provide management of the 

restored wetlands to protect its ecological value in perpetuity. 
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h. Does not result in a net loss of existing wetlands; and 

The proposed restoration entails the conversion of a former salt evaporation pond and 

current salt evaporation pond to intertidal salt marsh, mudflats and subtidal habitats. The 
former salt evaporation pond contains highly saline soils and has no value to fish or 

invertebrates. The existing solar evaporation pond contains highly saline brines as part of 

the industrial process for producing salt and does not support wetland vegetation, fish or 

invertebrates. Some bird use does occur. The Commission established a process by which 

credits could be determined for both sites that recognizes that conversion of existing 
wetlands within the Otay River Floodplain Site will not receive any credit towards 

meeting the acreage requirement and, for the Pond 15 Site, a method to determine 

functional lift based on a comparison to reference tidal wetlands. Any conversion of 

existing wetlands to uplands as needed to address flood control in the Otay River 

Floodplain Site will have a 4: I replacement requirement. As a result of these measures, 
there will be a net increase in existing wetlands as a result of the project. 

1. Does not result in an adverse impact on endangered animal species or an adverse 

unmitigated impact on endangered plant species. 

The CCP and EIS prepared for the project identified all endangered plant and animal 
species in the project location and the potential impacts associated from implementation 
of the preferred alternative. In general, the document presents the potential effects to 

endangered species associated with construction of the habitat restoration and the long­
term effecrs of the habitat restoration. The document concludes that the potential for 

adverse etfc!cts to the Refuge's endangered and threatened species during restoration­

related grading activities would be minimized by controlling the level of construction 

activity permitted in the vicinity of active nest areas~ including restricting some activities 
to the non-breeding season; establishing construction boundaries that minimize impacts 

to native vegetation and sensitive habitat areas; and monitoring sensitive habitat areas 

during construction to assess actual disturbance levels and, where necessary, developing 
and implementing additional protective measures. 

The long-term effects on threatened and endangered species of the restored habitats are 

considered beneficial. 

DUDEK 173 
6758 

May 2014 

November 12, 2014 
Item No. 9 

Supporting Document No. 6



Draft Final Restoration Plan for the 
Otay River Estuary Restoration Project 

5.2 Compliance with Site-Specific and Regional Restoration Goals 

The following objectives represent the factors that will contribute to the overall value of the 
wetland. The selected s ite(s) shall be determined to achieve these objectives. These objectives 
shall also guide preparation ofthe restoration plan. 

a. Provides maximum overall ecosystem benefits, 'e.g., maximum upland butTer, 
enhancement of downstream fish values, provides regionally scarce habitat, potential for 
local ecosystem diversity: 

The proposed restoration of the Otay River Floodplain Site and the Pond 15 Site entails 
the conversion of a former and existing solar evaporation ponds to intertidal salt marsh 
and mudflats and subtidal habitats. Intertidal salt marsh, intertidal mudflat, and subt idal 
habitats are regionally scarce habitats targeted for restoration/creation in the southern 
California Bight. Located just upstream of San Diego Bay, the fisheries of the bay would 
be considered the downstream fishery. The fisheries of South San Diego Bay are 
recognized as a valuable resource that will be enhanced by the restoration process. The 
extensive shallow water habitat and eelgrass beds of the South Bay provide important 
habitat for these and a variety of fish , including midwater, schooling fishes, such as 
northern anchovies, slough anchovies, and topsmelt. These species, in turn, represent a 
major forage resource for predatory fish and avian species. The warmer, hypersaline 
waters of the South Bay also offer shelter for a number of fish species commonly 
encountered further south in the Eastern Subtropical and Tropical Pacific. The south end 
of San Diego Bay also functions as an important nursery area for juvenile California 
ha libut and young spotted and barred sand bass. 

The American Bird Conservancy has designated the South San Diego Bay Unit as a 
Globally Important Bird Area due to the presence of g lobally significant populations of 
nesting gull-billed terns, and continentally significant populations of surf seaters, Caspian 
terns and western snowy plovers. The entire southern end of San Diego Bay has been 
recognized as a Western Hemisphere Shorebird Reserve Network Site. The proposed 
restoration has been designed to preserve and enhance this biological diversity. 

b. Provides substantial fish habitat compatible w ith other wetland values at the site(s); 

The conversion of the former and existing evaporation ponds to intertidal salt marsh. 
mudflats and subtidal habitat will provide substantial fish habitat where none exists 

today. The role of unvegetated tidal creeks and sloughs as breeding areas and nurseries 
for estuarine-dependent fishes has been well studied. The transient use of the intertida l 
salt marsh by species such as California killifish has likewise been demonstrated. These 
values will all be enhanced by the proposed project. Furthermore. the intertidal mudflats 
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created by the project will provide breeding habitat for the goby species that are prevalent 

in Agua Hedionda Lagoon. 

c. Provides a buffer zone of an average of at least 300 feet wide, and not less than I 00 ftt:t 

wide, as measured from the upland edge of the transition area. 

The Otay R ivcr Floodplain Site is located in an isolated comer of South San Diego Bay 

with buffers on all sides, including the restoration of a riparian and brackish marsh area to 

the east. The nearest human habitation from the entrance channel to the floodplain 

restoration is I 00 feet; however. it is generally greater than 700 feet . The existing 

pedestrian trail is from 75 to 125 feet from the restoration, but will be separated by a 

nood control levee along the Otay River. The Pond 15 Site is further isolated from human 

habitation or use and will meet the requirements set forth . 

d. Provides maximum upland transition areas (in addition to buffer zones); 

A gradual transitional area is being provided to allow for sea-level rise and this zone wi ll 

provide a substantial area of transitional wetland habitat around the perimeter of the Otay 
River Floodplain . 

Restoration involves minimum adverse impacts on existing functioning wetlands and 
other sensitive habitats; 

c. The proposed restoration entails the conversion of a former and existing salt evaporation 
ponds to intertidal salt marsh, mudflats and subtidal habitats. The former and existing salt 

evaporation ponds do not contain highly functioning wetlands or other sensitive habitats 

due to human alteration, high salinities, and continuing industrial use. Mitigaiion is being 

provided for any project impact to existing wetlands. Thus, the project will have minimal 

adverse impacts to ex isting wetlands and other sensitive habitats. 

Site selection and restoration plan reflect a consideration of site specific and regional 
wetland restoration goals; 

f. The following goals provided the guiding principles for t·he South San Diego Bay Unit. They 

are consistent with Refuge purposes, National Wildlife Refuge System goals, the National 

Wildlife Refuge System Improvement Act, Service policies, and international treaties. These 

goals apply to all of the management alternatives evaluated for this Refuge Unit. 

Goal l : Protect, manage, enhance, and restore open water, coastal wetlands, and native 

upland habitat to benefit the native fish, wildlife, and plant species supported within the 

South San Diego Bay Unit. 
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Goal 2: Support recovery and protection efforts for the federally and state listed 

threatened and endangered species and species of concern that occur within the South 

San Diego Bay Unit. 

Goal 3: Provide high quality foraging, resting, and breeding habitat for colonial nesting 
seabirds, migratory shorebirds and waterfowl, and salt marsh-dependent species. 

Goal 4: Provide opportunities for compatible wildlife-dependent recreation and 

interpretation that foster public appreciation of the unique natural and cultural heritage of 

South San Diego Bay. 

In addition, the CCP was prepared using the following documents as guidance: 

• All app licable Service threatened and endangered species recovery plans; 

• Ecoregion Planning, as defined by the Service; 

• Shorebird Conservation Planning, as defined by the U.S. Shorebird Conservation Plan; 

• Waterbird Conservation, as defined by the North American Waterbird Conservation Plan; 

• National Strategy for Coastal Restoration. as defined by Restore America' s Estuaries 

and the National Oceanic and Atmospheric Administration 

• Marine Protected Areas, as defined by Executive Order 13158; 

• California Wildlife: Conservation Challenges., California's Wildlife Action Plan. as 

defined by the California department of Fish and Game; and, Regional restoration needs 

g. Restoration design is that most likely to produce and support wetland-dependent resources; 

As stated above, the major goals of the proposed restoration is to protect manage, 

enhance and restore open water, coastal wet lands and nati ve upland to benefit native fish, 

wildli fe and plant species supported within the Refuge unit and to provide habitat for Salt­

marsh dependent species. The project has been des igned to achieve the objective of 

producing and supporting wetland-dependent species. 

h. Provides rare or endangered species habitat; 

Goal 2, stated above. addresses the recovery and protection efforts for the federally and 

state listed threatened and endangered species and species of concern that occur within 

the South San Diego Bay Unit. The over-arching reason for the establishment of the 

South Bay unit was the preservation and recovery of threatened and endangered species, 

including the tight-looted clapper rail. the California least tern and salt marsh bird' s beak. 

The preferred reslOration plan provides a diverse assemblage of wetland habitats. 

including cordgrass-dominated salt marsh - the preferred nesting and foraging habitat of 
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the light-footed clapper rail - fishery resources that support the California least tern, and 
shallow subtidal habitat that provides nursery grounds for California halibut. 

The design of the project includes provision of nesting islands for use by California least 

tern and other sensitive shorebirds. 

i. Provides for restoration of reproductively isolated populations of native California species; 

As stated above, one of the primary reasons for acquiring the South San Diego Bay Unit 
was to preserve and restore habitat for the endangered light-footed clapper rail. Although 

these birds can fly, they rarely do so and migrate locally usually by walking or. 

occasionally, swimming. Thus, a clapper rail population within South San Diego Bay is 

essentially isolated from other southern California populations. As stated previously, 

restoration of the South San Diego Bay Unit will benefit the clapper rail and other 

threatened and endangered species. The restoration provides the opportunity to establish a 
population or populations of the endangered salt marsh bird's beak, a hemiparasitic plant 

that occurs in the upper elevations of salt marsh habitats. Populations of salt marsh bird's 

beak at other southern California wetlands are reproductively isolated from one another. 

J. Results in an increase in the aggregate acreage of wetland in the Southern California Bight: 

The proposed restoration ofthe Otay River Floodplain Site and Pond IS Site will increase 

the aggregate acreage of tidal wetland in the Southern California Bight. 

k. Requires minimum maintenance; 

The proposed restoration of the forn1er and existing solar evaporation ponds would be 

accomplished be -creating elevations suitable for tidal wetland habitat. There are no hard 

structures needed, such as jetties, as the s ite is not subject to coastal erosion or deposition 
by wave action. The Otay River is dammed upstream of the Otay River Floodplain Site. 

and does not convey a sediment load that would be potentially damaging to a subtidal­

intertidal wetland. Thus, maintenance dredging is not anticipated. Once vegetation has 

become established, there is no anticipated need for planting or maintenance of exotic 

weed species. 

I. Restoration project can be accomplished in a reasonably timely fashion; and, 

It is anticipated that restoration of the Otay River Floodplain Site and the Pond IS Site 
can be accomplished within the timeframes set forth in the MLMP. 

m. Site(s) in proximity to the Carlsbad desalination facility. 

The Refuge is located approximately 35 miles south of Aqua Hedionda Lagoon, the site 

ofthe Carlsbad Desalination Plant. 
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