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Chapter 1. Introduction 



1.0 PURPOSE AND USE OF THIS DOCUMENT 
This compensatory mitigation and monitoring plan (MMP) has been prepared to address significant impacts on terrestrial, aquatic, and visual resources from implementation of the Upper Guadalupe River Flood Control Project (Project), as described in the final environmental impact report/environmental impact statement (FEIR/EIS) recently prepared for the Project by the Santa Clara Valley Water District (District) and the U.S. Army Corps of Engineers (Corps) (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

Terrestrial and aquatic resources significantly affected by the Project include riparian and urban forest, shaded riverine aquatic (SRA) cover, undercut bank, Corps-jurisdictional wetlands, water temperature, and anadromous fish habitat (i.e., steelhead and chinook salmon). Visual resources are also significantly affected by the Project. This MMP only addresses compensatory mitigation and monitoring for the above resources. Mitigation for impacts on other resources (e.g., air and cultural resources) are addressed in the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a) or other documents. 

The mitigation design concepts outlined in this MMP for mitigating Project effects on riparian and urban forest and SRA cover and undercut bank have been developed based on historical and recent information collected on soils, hydrology, and vegetation conditions. Because of the number and variation of individual sites included in this MMP (over 100 mitigation sites have been identified), an approach has been taken whereby general information for plant selection, maintenance, success criteria, and other requirements is presented that will be further developed (e.g., site specific plant palettes and planting densities) and refined (e.g., success criteria) in subsequent phases of mitigation design. The development of this information will be based on more detailed and site-specific information on soils, groundwater, slope, vegetation, and other factors for each mitigation site, and vegetation characteristics of reference sites with similar hydrogeomorphic and soil characteristics. As the mitigation design concept is refined in future phases, the District will continue to coordinate with resource agencies on design decisions. Thus, detailed plans and specifications are not part of the MMP. 

2.0 FLOOD CONTROL PROJECT DESCRIPTION 

The Project is proposed by the District and Corps to control flooding along the upper reaches of the Guadalupe River in San Jose, California (Figure 1-1). Currently, the Guadalupe River cannot contain a 100-year flood event (i.e., 1% flood), which is the flow that, on average, has a 1% chance of being equaled or exceeded in any given year. To increase channel capacity in the upper reaches of the river, channel modifications are planned along eight reaches of the river between Interstate 280 (I-280) and the Alamitos drop structure (Figure 1-1; Exhibit A). Channel modifications are also planned for portions of Canoas and Ross Creeks, both of which are tributaries to the Guadalupe River (Figure 1-1). The Project also includes the construction of access ramps and roads along Reach A, which is located between Highway 101 and Interstate 880 (I-880) and is discontinuous with the other eight reaches of the project area (Figure 1-1). 

The Project was selected from several alternatives evaluated during the project planning stage. Alternatives included various forms of channel modification within each reach of the project area. The preferred project, which is the basis for this MMP, includes various channel modifications throughout the project reaches; some of these modifications include bypass channel and levee construction; channel widening; bench cut grading; and gabion basket/mattress, flood wall, and crib wall construction. (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a.) 

2.1. Project Location 
The headwaters of the Guadalupe River originate on the eastern slopes of the Santa Cruz Mountains; the river itself begins at the confluence of Alamitos and Guadalupe Creeks (at the downstream end of Almaden Lake). From this confluence, the river flows south to north, winding through both residential and commercial areas, including downtown San Jose, before emptying into south San Francisco Bay near the community of Alviso (Figure 1-1). Major tributaries of the Guadalupe River include Ross, Canoas, and Los Gatos Creeks (Figure 1-2). 

The project area, located on the Guadalupe River between I-280 and the Alamitos drop structure and Highway 101 and I-880, is divided into nine main reaches and 12 subreaches (Exhibit A). Reach designations and locations identified by the northern and southern boundaries of each reach, respectively, include the following: 

· Reach A is located between Highway 101 and I-880. 

· Reach 6 is located between I-280 and the Southern Pacific Railroad (SPRR) crossing downstream of Willow Street. 

· Reach 7 is located between the SPRR crossing and the Union Pacific Railroad (UPRR)crossing between Alma Avenue and Willow Glen Way. It is further subdivided into Reaches 7A and 7B. The subdivision of this reach does not occur at a road or railroad crossing, however; the division can be noted on the corresponding drawing in Exhibit A. 

· Reach 8 is located between the UPRR crossing and Willow Glen Way. 

· Reach 9 is located between Willow Glen Way and Curtner Avenue and is subdivided into Reaches 9A and 9B. Reach 9A is located between Willow Glen Way and Malone Street. Reach 9B is located between Malone Street and Curtner Avenue. 

· Reach 10 is located between Curtner Avenue and Capitol Expressway and is subdivided into Reaches 10A, 10B, and 10C. Reach 10A is located between Curtner Avenue and the southbound overcrossing of Almaden Expressway. Reach 10B is located between southbound Almaden Expressway and Koch Lane downstream of Foxworthy Avenue. Reach 10C is located between Koch Lane and Capitol Expressway. 

· Reach 11 is located between Capitol Expressway and Branham Lane and is subdivided into Reaches 11A, 11B, and 11C. Reach 11A is located between Capitol Expressway and Bryan Avenue. Reach 11B is located between Bryan Avenue and the confluence with Ross Creek. Reach 11C is located between Ross Creek and Branham Lane. 

· Reach 12 is located between Branham Lane and Blossom Hill Road and is further subdivided into Reaches 12A and 12B. Reach 12A is located between Branham Lane to upstream of the future Chynoweth Avenue road crossing. Reach 12B is located from upstream of the future Chynoweth Avenue road crossing to Blossom Hill Road. 

· Reach 13 is located between Blossom Hill Road and the Alamitos drop structure. 

Figure 1-1:Project Location and Vicinity Map

Figure 1-2:Guadalupe River Watershed Including Upper Guadalupe River Flood Control Project 

3.0 DOCUMENT ORGANIZATION 
The chapters in the MMP are focused on specific resources that are being mitigated (e.g., Chapter 2 focuses on jurisdictional wetlands and Chapter 4 focuses on visual resources). The MMP is organized into the following chapters and appendices: 

Chapters 
· Chapter 1, "Introduction", describes the purpose and use of the MMP; provides an overview of the Project; and discusses key items that are applicable to all mitigation efforts (e.g., Storm Water Pollution Prevention Plan (SWPPP) and community stewardship). 

· Chapter 2, "Corps-Jurisdictional Areas", characterizes the affected habitat and describes its functions, presents mitigation goals and objectives for wetland creation, describes success criteria and related monitoring requirements, and discusses adaptive management and maintenance requirements. 

· Chapter 3, "Riparian and Urban Forest, Shaded Riverine Aquatic Cover, and Undercut Bank", characterizes the affected habitat and describes its functions, presents mitigation goals and objectives for mitigation restoration, describes success criteria and related monitoring requirements, and discusses adaptive management and maintenance requirements. 

· Chapter 4, "Visual Resources", presents mitigation goals and objectives, describes implementation of mitigation plantings, and discusses monitoring and maintenance requirements. 

· Chapter 5, "Fish Habitat and Passage", describes Project effects on the affected habitat and discusses mitigation and monitoring requirements to address Project effects. 

· Chapter 6, "Citations", provides information about each printed reference and personal communications cited in the MMP. 

· Chapter 7, "Report Preparation", lists individuals responsible for the preparation of the MMP. 

Appendices 

· Appendix A, "Planting Details". 

· Appendix B, "Wetland Hydrology Data Form". 

· Appendix C, "Wetland Vegetation Data Form". 

· Appendix D, "Wildlife Occurrence Data Form". 

· Appendix E, "Upper Guadalupe River Soil and Groundwater Assessment for Riparian Habitat Restoration". 

· Appendix F, "General Characteristics and Sizes of Mitigation Sites by Reach". 

Exhibit 

· Exhibit A, bound under a separate cover, contains locational and other information for each compensatory mitigation site, including resource or habitat type (e.g., riparian forest, SRA cover and undercut bank, and visual impact revegetation), designation (for monitoring and management purposes), vertical distance above base-flow water-surface elevation, depth to summer low groundwater, type of planting surface (e.g., natural bank/terrace, bench cut, and crib wall), and soil surface textures. 

4.0 ITEMS APPLICABLE TO ALL COMPENSATORY MITIGATION 

As described above, this document is broken down into chapters that focus on specific resources. A few items that pertain to all compensatory mitigation efforts are described in detail below and, where appropriate, mentioned again in general in the MMP chapters. These items include SWPPP compliance, implementation of a community stewardship program, and future mitigation credits. 

4.1. National Pollutant Discharge Elimination System Permit Compliance 
The flood control and mitigation features of the Project may be subject to Clean Water Act Section 402 National Pollutant Discharge Elimination System (NPDES) water quality regulations. In California, the NPDES program requires that any construction activity disturbing land areas of 5 or more acres comply with the statewide General Permit, as administered by the State Water Resources Control Board (SWRCB). The purpose of the General Permit is to ensure that future storm water discharges are controlled by specifying erosion and sediment control best management practices (BMPs) and monitoring requirement compliance. The General Permit requires 1) filing of a Notice of Intent (NOI) with the SWRCB two days before construction activity is to begin; 2) elimination or minimization of non-storm water discharges from construction sites; and 3) development and implementation of a SWPPP for the site. 

The SWPPP has two primary objectives: 1) to identify the sources of sediment and other pollutants that affect the quality of storm water discharges from the construction site; and 2) to describe and ensure the implementation of temporary and permanent erosion and sediment control BMPs to reduce sediment and other pollutants in storm water discharges. The primary elements of the SWPPP include (1) a description of site characteristics (including runoff and streamflow characteristics and soil erosion hazard) and construction procedures; (2) guidelines for proper application of erosion and sediment control BMPs (shown for the Project area on a topographic map) for various site conditions, including vegetative and structural practice disturbances; (3) spill prevention measures and reporting; and 4) construction site housekeeping practices. 

In addition to the primary elements listed above, the SWPPP also specifies that the extent of soil and vegetation disturbance be minimized by control fencing or other means, and that the extent of soil disturbed at any given time be minimized. The District and Regional Water Quality Control Board will monitor implementation of the SWPPP during Project construction. A copy of the SWPPP must be retained at the construction site. When construction is complete, the SWRCB will be notified that all state and local requirements have been met. 

4.2. Community Stewardship Program 

The District will prepare and implement a program to educate the community and riverside homeowners about biological mitigation and habitat protection associated with the Project and solicit their cooperation and support. As part of this community stewardship program, the following actions will occur: 

· Develop an educational brochure on proper stream care and distribute it to homeowners living along the Guadalupe River in the project area prior to construction. This brochure will explain: 1) the reasons for the removal of non-native vegetation, 2) the values of native vegetation along the riparian corridor and on private property, 3) reasons for not dumping debris within the river corridor, 4) related issues concerning water quality, 5) guidelines for aesthetic improvement, and 6) replacement policy for backyard trees on private property that are damaged as a result of Project construction (e.g., flood wall construction). 

· Conduct a series of workshops for riverside homeowners before and after Project construction to explain the riparian forest mitigation program to be implemented, the value of riparian habitat to wildlife, and the goals of the mitigation program. 

4.3. Future Mitigation Credits 

Concurrent with compensatory mitigation efforts, the District will be planting additional vegetation for future mitigation credit. The District is proposing use of the mitigation credit for different District flood control and maintenance projects as well as for other projects in the Guadalupe River watershed that may result in impacts on biological resources. Although planting for future mitigation credit and for compensatory mitigation will occur under the same schedule using approaches and techniques similar to those described in this MMP, the future mitigation credit does not fall under compensatory mitigation requirements associated with the Project. The District is preparing a mitigation credit agreement between the District and resource agencies to manage the distribution of credits. This effort is separate from this MMP. 
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Chapter 2. Corps-Jurisdictional Areas 

1.0. AFFECTED JURISDICTIONAL AREA 

1.1. Wetlands 

1.1.1. Existing Wetlands 

Existing project area wetlands subject to the jurisdiction of the Corps under Section 404 of the Clean Water Act include instream wetlands comprised of seasonal wetlands interspersed with perennial freshwater emergent marsh, and discrete perennial freshwater marsh located in spreader dam inundation areas (Santa Clara Valley Water District 1995). Based on a wetland delineation conducted by the District in 1995 and verified by the Corps in 1996 (Santa Clara Valley Water District 1995 and 1996), these wetlands meet the Corps' technical criteria for hydrophytic vegetation, hydric soils, and wetland hydrology. There are 8.75 acres of jurisdictional wetlands in Reaches A, 6-13, and Ross and Canoas Creeks (Table 2-1; Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). Based on 1999 visual surveys, existing wetlands occur where the overhead riparian tree and shrub canopy (i.e., shaded riverine aquatic [SRA] cover) is generally less than 70%. 

1.1.2. Affected Wetlands 

1.1.2.1. Characteristics. Information on the characteristics of affected wetlands is based on the wetland delineation report (Santa Clara Valley Water District 1995), FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a), and field observations performed in July 1999. 

The majority of affected instream wetlands are generally located in areas subject to previous alteration, such as immediately upstream, under, and downstream of bridges, and in excavated or channelized reaches with no overstory (e.g., Reaches 10B and 13) (Exhibit A; Santa Clara Valley Water District 1995). The affected instream seasonal wetlands range from small, narrow, and discontinuous areas along the base-flow channel (e.g., Reach 9) to broad areas on relatively level benches and bars (e.g., Reach 10B). The affected instream perennial marsh areas occur within and alongside the instream seasonal wetlands. The affected instream wetlands are located in the active river channel in Reaches A, 6, 9-10, 11A, 12-13, and Ross Creek (Table 2-1). 

In general, the vegetation cover of affected instream wetlands ranges from sparse (e.g., on some gravel bars) to dense (e.g., in some perennial marsh areas). The vegetation structure of instream wetlands ranges from low-growing plants (i.e., less than 1 foot tall) to a mixture of low-growing to high-growing plants (i.e., up to approximately 10 feet tall). In areas with substantial shading from overhead tree and shrub canopies (e.g., approaching 70% closure) and adjacent trees that line steep banks, the wetland area, vegetation cover, and number of species are reduced in comparison to wetlands formed where there is little (e.g., less than 50% closure) or no overhead canopy. 

The affected instream wetlands are characterized by predominantly herbaceous annual and perennial hydrophytic species. Affected instream seasonal wetlands include native and non-native species tolerant of winter and spring inundation followed by long dry periods during summer. Typical dominant native seasonal wetland species (dominant in at least 3 sampled wetlands) include swamp knotweed (Polygonum hydropiperoides) and willow weed (Polygonum lapathifolium). Typical dominant non-native seasonal wetland species include barnyard grass (Echinochloa crus-galli), dallis grass (Paspalum dilatatum), sweet clover (Melilotus alba), rabbitsfoot grass (Polypogon monspeliensis), water speedwell (Veronica anagallis-aquatica), and Bermuda grass (Cynodon dactylon) (Santa Clara Valley Water District 1995). 

The affected perennial freshwater emergent marsh areas include native and non-native species tolerant of permanently inundated or saturated soil. Typical dominant native perennial marsh species include cattail (Typha angustifolia) and bur reed (Sparganium eurycarpum). No non-native species typically dominate the affected perennial marsh areas (Santa Clara Valley Water District 1995). 

Because of their location in an active flood control stream channel, affected instream wetlands are subject to frequent natural disturbances and variable hydrologic conditions on a seasonal and annual basis. As seasonal and annual conditions vary, the seasonal wetland and perennial marsh vegetation expands and contracts, disappears from some areas and colonizes others, and varies in terms of density, species composition, and structural characteristics. 

1.1.2.2. Temporary Disturbances. Project implementation will result in the temporary disturbance of an unquantified extent of instream wetlands growing in narrow strips along the river channel and in spreader dam inundation areas. This temporary disturbance of instream wetlands will occur during Project construction as a result of grading or other construction activities, including the installation and removal of coffer dams, and equipment use adjacent to or within the base-flow channel. This disturbance is not considered a significant impact because instream wetlands are expected to re-establish once project construction is complete (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). As a result, no mitigation is required. 

1.1.2.3. Permanent Impacts. Project implementation will result in the permanent removal of approximately 1.47 acres of Corps-jurisdictional wetlands, a 17% decrease within the project area (Table 2-1). The majority of the wetland impacts (0.86 acre) will occur in the first year of project construction (e.g., Reaches A, 6, 10B, and 12; Table 2-2). The rest of the wetland impacts will occur as the Project is constructed over a 25-year period, with the largest single wetland impact occurring when the project features in Ross Creek are constructed in 2019-2020 (0.39 acre; Table 2-2). Impacts will result from filling, grading, and excavation activities associated with project construction. For example, affected wetlands in Reach 10B will be filled during construction of planting benches and the narrowing of the existing base-flow channel, thereby reducing the area on which wetlands can re-establish. In other reaches, fill material will be placed during the construction of access roads and ramps, and rock revetment will be added in bypass channel inlet and crossover areas, permanently filling affected wetlands. Wetland impacts are shown in Volume II - Plate Volume of Existing and Impacted Habitats of the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999b, 1999a). Direct mitigation requirements are associated with permanent impacts on instream wetlands (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a).



Table 2-1. Existing and Affected Corps-Jurisdictional Wetlands, by Project Reach 

	Reach
	Existing Wetlands 

(acres)a
	Affected Wetlands 

(acres)b

	A
	0.69
	0.56

	6
	0.19
	0.002

	7
	0.03
	-

	8
	0.02
	-

	9
	0.06
	0.02

	10A
	0.18
	0.03

	10B
	2.34
	0.28

	10C
	0.08
	0.04

	11A
	0.15
	0.10

	11B
	0.03
	-

	11C
	0.02
	-

	12
	1.50
	0.02

	13
	3.02
	0.16

	Canoas Creek
	0.05
	-

	Ross Creek
	0.39
	0.39

	Project Total
	8.75
	1.47


_______________ 

a Information from the wetland delineation (Santa Clara Valley Water District 1995, 1996) and the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

b Information from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

_____________________________________ 

Table 2-2. Proposed Project Construction Schedule and Related Wetland Effectsa
	Scheduled Construction
	Reach
	Related Wetland Effects (acres)

	2000 - 2002
	A, 6, 10B, 12
	0.56 + 0.002 + 0.28 + 0.02 = 0.862

	2001 - 2003
	7
	0

	2004 - 2005
	8
	0

	2010 - 2012
	9
	0.02

	2012 - 2019
	10A, 10C
	0.03 + 0.28 = 0.31

	2019 - 2020
	Ross Creek
	0.39

	2023 - 2025
	11
	0.10

	2024 - 2025
	Canoas Creek
	0


__________ 

a Information from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

___________________________________ 

1.1.2.4. Functions. The affected instream wetlands provide hydrogeomorphic and habitat functions. Specificity of functions is based on the wetland delineation report (Santa Clara Valley Water District 1995), FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a), and field observations (July 1999). Where possible, assumptions have been made about certain functions from existing data (e.g., species composition infers wildlife habitat functions) if information and specific data for these functions are lacking. 

· Maintenance of subsurface water storage. The affected instream wetlands are located on permeable soils, generally above the groundwater table. These wetlands, along with the streamflow, function to recharge groundwater in the Project area throughout the year. However, during extended drought periods, groundwater recharge may be substantially reduced or halted as surface and subsurface flows decline and the instream wetlands disappear. Most recently, instream wetlands in the project area were affected by extended drought periods in 1976, 1977, and 1994. 

· Maintenance of wetland hydrogeomorphic characteristics. The affected instream wetlands are located in an active flood-control stream channel. The wetlands are subject to frequent natural flooding and accompanying scour and sediment deposition on a seasonal and annual basis. In reaches with relatively flat bottoms (e.g., Reach 10B), winter and spring flooding shapes the base-flow channel with shifting patterns of sand and gravel bars. In incised reaches, the flooding may erode or deposit sediment along the lower bank. As flows recede and summer drying follows, seasonal wetland vegetation develops on sand and gravel bars and along the base of channel banks and perennial marsh vegetation grows along flooded channel edges. During extended drought periods, in-stream wetlands may be substantially reduced or disappear completely as surface and subsurface flows decline and the wetland vegetation they support disappears. 

· Maintenance of a wetland plant community. As seasonal and annual hydrogeomorphic conditions vary, instream wetlands also vary in terms of species composition and vegetation cover. In addition, wetlands in areas with a substantial overhead tree and shrub canopy (e.g., approaching 70% closure) are often greatly reduced in terms of area, vegetation cover, and number of species when compared to wetlands in areas with little (e.g., less than 50% closure) to no overhead canopy. 

Many of the native and non-native species that characterize instream wetlands are common, widely distributed cosmopolitan species that occur in wetlands throughout the region or the country. Several of these species are disturbance-dependent colonizers (some are considered to be "weedy"), reflective of the dynamic and disturbed nature of the habitat. The affected seasonal wetland vegetation is characterized by a relatively high diversity of species, but much of this diversity, as well as most of the vegetation cover, is accounted for by non-native species. In contrast, the instream perennial marsh vegetation is mainly characterized by a few native species that account for most of the vegetation cover, although several non-native species are also present. 

Typical dominant seasonal wetland species (dominant in at least 3 sampled wetlands) in the affected instream wetlands include native species such as swamp knotweed and willow weed, along with non-native species such as barnyard grass, dallis grass, sweet clover, rabbitsfoot grass, water speedwell and Bermuda grass. Additional species that typically occur in, but rarely dominate, the affected seasonal wetlands include native species such as watercress (Rorippa nasturtium-aquaticum), cocklebur (Xanthium strumarium), willow herb (Epilobium ciliatum ssp. ciliatum), umbrella sedge (Cyperus eragrostis), and marsh purslane (Ludwigia peploides), and non-native species such as curly dock (Rumex crispus). 

Typical dominant perennial marsh species include native species such as cattail and bur reed. No non-native species typically dominate the perennial marsh habitat. Additional species that typically occur in, but rarely dominate, the perennial marsh include native species such as common tule (Scirpus acutus), willow weed, swamp knotweed, marsh purslane, and cocklebur, and non-native species such as dallis grass, sweet clover, Bermuda grass, and rabbitsfoot grass. 

· Maintenance of habitat interspersion and connectivity. The affected instream wetlands probably provide limited value for maintenance of habitat continuity for wildlife moving daily or seasonally between neighboring riparian forest, grassland, wetland, and open water habitats. Most of the affected wetlands are discontinuous patches located adjacent to ruderal (weedy) herbaceous and scrub habitats (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999b). Some are adjacent to small patches of riparian forest (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999b). In total, these wetlands do not form a continuous high-quality corridor for movement of wildlife. Some wildlife species known or expected to utilize instream wetlands as part of a movement corridor along the Guadalupe River include amphibians such as western toad (Bufo boreas) and Pacific treefrog (Hyla regilla); fish such as hitch (Lavinia exilicauda), Sacramento sucker (Catostomus occidentalis), and California roach (Hesperoleucus symmetricus); reptiles such as western fence lizard (Sceloporus occidentalis), southern alligator lizard (Gerrhonotus multicarinatus), southwestern pond turtle (Clemmys marmorata pallida), and western aquatic garter snake (Thamnophis couchi); and birds such as belted kingfisher (Ceryle alcyon). 

· Maintain distribution and abundance of vertebrates and invertebrates. The affected instream wetlands probably provide nesting, foraging, and escape cover habitat for a limited variety of invertebrates, frogs, aquatic snakes, fish, mammals, and birds. Where riparian vegetation is abundant, affected instream wetlands may be of little additional value to terrestrial wildlife (e.g., small birds and mammals). Also, because of their small size, the affected wetlands may be of limited overall value to wildlife in the watershed. Some wildlife species known or expected to occur in instream wetlands along the Guadalupe River include amphibians such as western toad and Pacific treefrog; fish such as hitch, Sacramento sucker, and California roach; reptiles such as western fence lizard, southern alligator lizard, southwestern pond turtle, and western aquatic garter snake; and birds such as great blue heron (Ardea herodias), great egret (Ardea alba), green-backed heron (Butorides virescens), black-crowned night heron (Nycticorax nycticorax), mallard (Anas platyrhynchos), belted kingfisher, and black phoebe (Sayornis nigricans). 

1.2. Other Waters of the U.S. 

Project implementation will result in the temporary disturbance of an unquantified extent of other waters of the U.S. (other waters), which include unvegetated areas of the river (i.e., open water-surface areas) below the ordinary high-water mark. This temporary disturbance of other waters is expected to occur during Project construction as a result of grading and/or other construction activities. Once construction has been completed, other waters are expected to occupy an equal or greater area in every Project reach and would remain in essentially the same locations. No direct mitigation requirements are associated with this temporary disturbance to other waters (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). As a result, other waters are not discussed further in this MMP. 

2.0. COMPENSATORY GOAL AND OBJECTIVES 

The compensatory goal and objectives described in this section form the basis for the wetland mitigation program described in this chapter of the MMP. To address the permanent loss of 1.47 acres of jurisdictional wetland acreage, a 1:1 replacement ratio is proposed. Creation of wetlands will occur in the project area on the western side of Reach 12, adjacent to the main channel. 

Offstream wetland creation was selected instead of instream wetland restoration for the following reasons: 

· Limited Site Availability. After project construction, there will be limited suitable acreage available to restore instream wetlands. While 1.47 acres of instream wetlands will be affected by the Project, only about 0.50 acre would be available for instream wetland restoration after project construction is completed. This amount is insufficient to compensate for the loss of wetland acreage. 

· Stability. It is expected that an offstream wetland is more likely to become established and persist than instream wetlands. The offstream wetland water level will be maintained at a relatively constant level by the District, except during extended droughts. Under non-drought conditions, the size of the wetland area would be relatively stable. In contrast, the size and type of restored instream wetlands would not be stable because their location and characteristics would vary considerably from year to year under active stream channel conditions. In addition, the long-term viability of instream wetlands is uncertain. Because SRA cover mitigation is planned in areas where instream wetland restoration could occur (Reach 10B; see Chapter 3, "Riparian and Urban Forest and Shaded Riverine Aquatic Cover and Undercut Bank"), it is probable that restored instream wetlands would become degraded and disappear as SRA cover plantings mature and shade the river channel. This effect from SRA cover is currently occurring elsewhere in the project area (e.g., Reach 7). 

· Functionality. The offstream wetland will replace functions similar to those provided by the affected instream wetlands and will be created within the project area. The offstream wetland will be combined with a percolation pond. Together, the wetland and pond are designed to recharge groundwater. The offstream wetland will also replace plant community types that characterized the affected instream wetlands. For example, the offstream wetland will provide perennial emergent marsh habitat in areas that will be inundated year-round and seasonal wetland habitat in some shallow marsh areas that are expected to dry out during the summer. 

· Timing. Approximately 2.20 acres of offstream wetland will be created during the first year of project construction. However, because most of the wetland mitigation is occurring concurrent with or before wetland impacts, the temporal loss of wetland functions and acreage will be minimized. 

As part of the preparation of this MMP, the District has coordinated with the Corps regarding the approach to mitigating instream wetland impacts through the creation of an offstream wetland. The Corps is in agreement with the above limitations regarding instream wetland restoration and is supportive of the use of a created offstream wetland to address direct wetland impacts from the Project. 

2.1. Compensatory Goal 

· Create 1.47 acres of perennial freshwater emergent marsh and seasonal wetland off the main channel on the western side of Reach 12 within 3 years following wetland construction or completion of any remedial measures. This acreage will apply toward direct mitigation of permanent wetland impacts from the Project. 

2.2. Objectives 

Maintain subsurface water storage. Develop and maintain an offstream wetland that recharges groundwater in the project area throughout the year, except during extended drought periods, when groundwater recharge is reduced. 

Develop and maintain wetland hydrogeomorphic conditions. Develop and maintain an offstream wetland that, except during extended drought periods, is a perennially flooded pond with conditions suitable to develop and maintain perennial emergent marsh vegetation in deep (e.g., greater than 1 foot deep) areas and shallow marsh and seasonal wetland vegetation in shallow (e.g., less than 1 foot deep) areas. The District will generally maintain a stable water supply and level in the wetland, except during extended drought periods, when water will not be supplied to the wetland. Seasonal differences are expected to result in inundation of shallow areas during the rainy season and drying of some of those areas for long (e.g., greater than 4 weeks) periods during the summer. 

Develop and maintain wetland plant community. Develop and maintain an offstream wetland with a plant community that provides vegetation characteristics similar to those provided by the affected instream wetlands. Specifically, create a wetland characterized by open water, perennial emergent marsh vegetation in deep (e.g., greater than 1 foot deep) perennially-flooded areas, and shallow marsh and seasonal wetland vegetation in shallow (e.g., less than 1 foot deep) seasonally flooded areas. Develop a wetland seed and propagule bank that will regenerate perennial and seasonal wetland vegetation once extended drought periods have ended. 

3.0 SUCCESS CRITERIA 
The created wetland must meet the hydrology and vegetation success criteria described below. These success criteria are based on the characteristics and functions provided by the affected instream wetlands and the mitigation objectives developed to replace lost acreage and functions through the creation of an offstream wetland (see sections 1.1.2.1, "Characteristics"; 1.1.2.4, "Functions"; and 2.2, "Objectives", respectively). There are no wildlife criteria, although qualitative wildlife observations will be recorded. 

3.1. Hydrology 

To increase the likelihood that perennial emergent marsh and seasonal wetland vegetation develop, the created wetland should meet the hydrology success criteria described below for deep water areas (i.e., areas designed to be flooded approximately 1 foot deep or more) and shallow water areas (i.e., areas designed to be flooded less than approximately 1 foot deep). These criteria should be met in or before the third year following completion of construction, unless extended drought periods occur. No data are available on the extent and duration of inundation and drying that support the development of instream perennial marsh and seasonal wetland vegetation found in the affected wetlands. The criteria are based on professional judgement regarding the minimum hydrological conditions that are likely to support development of these vegetation types. 

3.1.1. Deep Marsh Zone 

To support marsh vegetation, deep marsh areas should be inundated, or be saturated to within 10 inches of the soil surface, for a minimum of 110 days during the spring and summer (i.e., April 15 to September 1). Based on professional judgement, this is the minimum period of saturation during the spring and summer necessary to support the growth of perennial marsh vegetation. 

3.1.2. Shallow Marsh and Seasonal Wetland Zone 

To support seasonal wetland vegetation, shallow marsh areas undergoing some flooding during the year should have exposed soils for a period of at least 28 consecutive days during the spring and summer (i.e., April 15 to September 1). Based on professional judgement, these are the minimum conditions during the spring and summer necessary to support the growth of seasonal wetland vegetation as characterized in the affected instream wetlands. Under these conditions, soils may still be moist enough to support the growth of cattails, tules, and similar vegetation. However, these are likely to be similar to the conditions of the affected instream wetlands. If vegetation criteria are not met, the length of time soils are not inundated and/or the level of soil saturation may need to be adjusted (see section 4.7.1, "Adaptive Management Options - Water Level Management"). 

3.2. Vegetation 

A minimum of 0.7, 1.1, and 1.47 acres of wetland should meet the criteria described below by the end of the growing season in the first, second, and third years following planting, respectively, unless extended drought periods occur during the first three years, as discussed below in 3.5. Time Period for Meeting Success Criteria. The wetland is expected to establish within 3 years, based on the high planting density (1,742 plants/acre). 

The perennial freshwater emergent marsh vegetation may be located throughout the deep and shallow portions of the wetland. Seasonal wetland vegetation is expected in the shallow water portion (i.e., above the 1 foot depth design elevation) of the wetland, including areas slightly above the 0-foot design elevation, if they are seasonally flooded or develop saturated surface soils (i.e., within 10 inches of the surface). Since the extent of perennial and seasonal wetlands in the affected instream wetlands can vary substantially from year to year, an exact target acreage for each vegetation type is not provided as a success criterion for the created wetland. However, based on professional judgement, a minimum of 10% of the created wetland should be seasonal wetland that meets the criteria described below in 3.2.2. Seasonal Wetland. 

3.2.1. Perennial Freshwater Emergent Marsh 
Perennial freshwater emergent marsh areas should achieve the following vegetation success criteria: 

· absolute vegetation cover will be at least 30%, 

· relative cover by wetland indicator species (i.e., OBL, FACW, or FAC) will be at least50%, 

· average relative cover by native species (including both wetland indicator and non-wetland indicator species) will be at least 60%, and 

· all wetland indicator species that account for 5% or higher relative cover should be atleast 40% native species. 

3.2.2. Seasonal Wetland 
Seasonal wetland areas should achieve the following vegetation success criteria: 

· absolute vegetation cover will be at least 20%, 

· relative cover by wetland indicator species (i.e., OBL, FACW, or FAC) will be at least 50%, 

· average relative cover by native species (including both wetland indicator and non-wetland indicator species) will be at least 25%, 

· all wetland indicator species that account for 5% or higher relative cover should be at least 25% native species, and 

· relative cover by short- to medium-statured plants other than tules, cattails, and similar rhizomatous species that form tall (i.e., greater than 6 feet tall), dense stands should be at least 65%. Rooted floating aquatic plants (e.g., marsh purslane [Ludwigia peploides]) are considered seasonal wetland vegetation if the location where they grow dries out during a portion of the spring and summer (see section 3.1, "Hydrology"). 

3.3. Wildlife 

Although no quantitative success criteria are proposed for wildlife, wildlife species using the created offstream wetland will be recorded during monitoring visits. The qualitative monitoring data will provide resource agencies with information on general trends in wildlife use over time. 

3.4. Jurisdictional Wetland Acreage 

Created offstream wetland acreage will be applied toward the overall requirement for 1.47 acres of wetlands. 

3.5. Time Period for Meeting Success Criteria 

To constitute mitigation acreage, hydrology and vegetation success criteria must be met in or before the year required for each of the first three years following construction of the wetland. For example, the criteria for years 2 or 3 could be met in the first year following construction. If an extended drought occurs within the first 3 years following construction, hydrology and vegetation success criteria may not be met by the third year of monitoring. In this case, additional monitoring will be extended beyond the 3-year monitoring period or until success criteria are met. Monitoring will be suspended during extended drought periods and will resume once the District is able to maintain a stable water supply to the wetland for one calendar year. 

4.0 MITIGATION IMPLEMENTATION 

4.1. Mitigation Design Concept 

The mitigation design concept outlined in this MMP for creating offstream perennial freshwater emergent marsh and seasonal wetland has been developed based on historical and recently collected data on soils, hydrology, and vegetation conditions and professional experience. The mitigation concept includes creating a perennial freshwater emergent marsh and seasonal wetland in combination with a percolation pond offstream on the western side of Reach 12 (Figure 2-1). The proposed location for the wetland/percolation pond is currently a fallow agricultural field that supports ruderal vegetation. There are a few clusters of mature western sycamore trees in the vicinity of the pond but not in the proposed limit of the work area for the pond. Creation of a wetland on this site would result in a net increase of habitat value to wildlife. 

Figure 2-1: Conceptual Design for Creatd Wetland in Reach 12 Plan view 

Perennial freshwater emergent marsh has naturally colonized other offstream percolation ponds (e.g., the Los Capitancillos percolation ponds adjacent to Guadalupe Creek, between Masson Dam and Almaden Expressway) under similar hydrologic and soil conditions as those proposed for the Reach 12 marsh/percolation pond. Using water diverted from Guadalupe River, the water within the marsh/percolation pond will be maintained by the District at a relatively constant level, which will provide suitable hydrologic conditions for hydrophytic marsh vegetation. The water level has been determined by the District, and the mitigation design was developed to maximize wetland mitigation potential based on the target water level. The wetland area of the pond will be graded to create variable water depths on slopes ranging from approximately 6:1 to 30:1 to support wetland plants up to a depth of 3 feet (Figure 2-2). The wetland area will extend to over 100 feet from the pond edge and will be located along about half of the pond circumference. Deep marsh areas (e.g., greater than 1 foot deep) are expected to remain inundated year-round and support perennial emergent marsh vegetation (e.g., tule and cattail). Some of the shallow marsh areas (e.g., less than 1 foot deep) are expected to become exposed during the dry season. A portion of the shallow marsh area is expected to support seasonal wetland vegetation similar to that found in the affected instream wetlands. Locally native plant materials will be used as a propagule source for the created wetland plantings. 

The anticipated size of the created wetland and percolation pond is 2.20 acres (Table 2-3) and 4.85 acres, respectively, for a total of 7.05 acres. The actual acreage will be determined once plans and specifications for the wetland/percolation pond are prepared. Since direct impact mitigation requires only 1.47 acres of created wetland, 0.73 acre of created wetland is available for other uses. The District is proposing to use the 0.73 acre of created wetland as future mitigation credit for different District flood control, maintenance, and other projects in the Guadalupe River watershed that may result in wetland impacts. Although wetland vegetation for future mitigation credit will be planted under the same schedule and using similar approaches and techniques to those described in this chapter for wetland vegetation planted as compensatory mitigation, the future mitigation credit is separate from compensatory mitigation requirements associated with the Project. The District is preparing a mitigation credit agreement between the District and resource agencies to manage the distribution of credits. This effort is separate from this MMP. 

4.2. Site Preparation, Topsoil Stockpiling, and Grading 

All site preparation, topsoil stockpiling, and grading activities will be in compliance with this MMP, the final engineer's drawings, and/or the mitigation plans and specifications (as applicable). The District will oversee all site preparation, topsoil stockpiling, and grading work, either directly or through its selected contractor. 

4.2.1. Site Preparation 

Site preparation activities associated with the construction of the created wetland include preparation and implementation of a vegetation protection plan and a SWPPP and removal of ruderal vegetation within the boundary of the percolation pond. 

· Vegetation Protection Plan. A vegetation protection plan will be prepared and implemented to protect avoided native vegetation from inadvertent damage during project implementation. As part of site preparation activities, a pre-construction survey will be conducted to identify and flag locations of construction area boundaries and specific trees to be avoided within or near mitigation area boundaries. Along the eastern side of the percolation pond, native vegetation (e.g., western sycamore trees) is present and should not be disturbed by grading activities. The District will inspect and approve the survey work. After receiving approval and before the start of construction, orange plastic barricade fencing will be erected as close to the actual limit of grading or construction aspossible. (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

· SWPPP. A SWPPP will be prepared and implemented. The outlet structure for the created wetland empties into the Guadalupe River. Some excavation will be necessary to construct the concrete-encased culvert. As a result of this construction, there is potential for bed and bank disturbance. The components of a SWPPP include source reduction, erosion, and sediment control measures and BMPs designed to reduce the amount of pollutants that may be discharged to the environment via storm water (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

· Vegetation Removal. Ruderal vegetation within the boundary of the percolation pond will be removed prior to grading activities. 

4.2.2. Topsoil Stockpiling 

Before grading work for the percolation pond begins, the District will identify areas of native topsoil that will be salvaged and stockpiled for later use as a topdressing for the created wetland and other types of mitigation sites (e.g., riparian forest; see Chapter 3, "Riparian and Urban Forest, Shaded Riverine Cover, and Undercut Bank"). The top 24 inches of soil will be stockpiled. The "A" horizons (topsoil layer) of the soil to be salvaged extend to depths below 12 inches. Therefore,because of the depth of topsoil, removing the soil in lifts will not be necessary. Soil will be salvaged and reapplied in as dry a condition as possible. Excessive handling will be minimized to prevent compaction. Stockpiled soil will not be stored for more than 3 months or in piles higher than 6 feet. As part of the topdressing, at least 12 inches of soil will be reapplied over the planting zones of the created wetland. 

Figure 2-2:Created Wetland in Reach 12 Cross Section A-A'





Table 2-3. Created Wetland Acreage in Reach 12a
	Reach
	Mitigation Site Designation on Exhibit A (Reach-HabitatType/Polygon No.)
	Acreage

	12A
	12A-W1
	0.285

	 
	12A-W2
	1.915

	Total
	 
	2.2


_______________ 
a Information from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

___________________________________ 

Topsoil from high-quality affected instream wetlands (e.g., those with a high amount of native species cover and diversity) may be selected for use as an innoculant topdressing for the created wetland. The thickness of the innoculant topdressing will be determined by the amount of topsoil available and the area over which it will applied. 

4.2.3. Grading 

The proposed percolation pond will be graded to create variable water depths and to maximize habitat functions, including species diversity and structural heterogeneity (Figures 2-1 and 2-2). Areas that will pond water deeper than 3 feet (typical of other offstream percolation ponds) will be created to provide landing, take-off, and foraging opportunities for water birds and other wildlife (Figure 2-2). Shallower, finger-like channels from 0 to 3 feet deep will be created to provide a substantial amount of emergent marsh - open water interface (Figure 2-2). Gradually sloping planting areas will be graded to create shallower ponded areas suitable for shallow marsh and seasonal wetland species (Figure 2-2). Lastly, a sloped nesting/loafing island for water birds will also be created. The final mitigation design for the created wetland will be determined during preparation of mitigation plans and specifications. 

4.3. Planting Plan 
4.3.1 Plant Material 

In designated planting areas in the percolation pond, wetland plant material will be installed using a combination of propagule types, including container stock, plugs, and seed. Propagule types and sizes and collection, propagation, and storage requirements will be provided during preparation of mitigation plans and specifications. All plant materials will be of local genetic origin. The preliminary plant pallette for the percolation pond mitigation site (Table 2-4) emphasizes species that are adapted to permanently ponded environments, will compete with non-native species, and will also provide habitat functions previously described in this chapter. In addition to installed plants, innoculant may be used from instream wetland soils that will be excavated during Project construction. 

Plants will be installed within appropriate elevational zones in the planting area based on their adaptation to various water depths. Plants will be irregularly spaced within each zone at a density of 1,742 plants per acre. Planting details for each of the propagule types listed above are provided in Appendix A. 

4.3.2. Expected Volunteer Vegetation 

In addition to anticipated native hydrophytes and phreatophytes, some non-native species may also volunteer in the created wetland because of their invasive nature and prevalence in the Project area. Non-native species that threaten to dominate the wetland and reduce habitat functions will be controlled (Table 2-5; see section 4.7.1, "Adaptive Management Options - Weed Control"). 

Riparian vegetation proposed to be planted in a 10-foot-wide continuous band around the perimeter of the percolation pond will be propagated and installed as outlined in Chapter 3, "Riparian and Urban Forest, Shaded Riverine Aquatic Cover, and Undercut Bank". This planting is not associated with wetland mitigation but rather is designed to improve the habitat quality along some upland edges of the created wetland/percolation pond. 

4.4. Implementation Schedule 

Wetland mitigation is required to be constructed prior to, or concurrent with, wetland impacts from Project construction (Table 2-2). Project construction in Reach 12, including creation of the wetland/percolation pond, is scheduled to begin in 2000 and end in 2002. Mitigation activities will begin after the percolation pond is operational (i.e., when water levels can be reliably maintained to sustain plantings) but before it is filled with water. 

4.5. Documentation of As-built Conditions 
Following mitigation implementation, the District will prepare reproducible as-built drawings of the created wetland; these drawings can be based on the mitigation plans and specifications (as applicable). The as-built drawings will show offstream wetland features, including deep and shallow planting areas, the island, open water, and the water diversion structure. The as-built drawings will be updated following the short-term maintenance period and, if needed, in response to the implementation of substantial adaptive management measures. 

4.6. Short-Term Maintenance Period 

A short-term maintenance period has been identified for the created wetland. It will commence immediately following construction of the created wetland and will last for 3 years or until the created wetland has met the success criteria, whichever is shorter. As part of short-term maintenance, the following activities may occur: 

· Weed control. Weed control may include dredging the finger-like channels of the created wetland to maintain open water habitat and abatement of invasive, non-native weed species (e.g., giant reed that may prevent the created wetland from establishing (Table 2-5). A qualified vegetation management specialist or wetland ecologist will coordinate with the District's Vegetation Management Department to determine which species to control and at what level of infestation action should be taken. Threats posed by invasive,non-native plants will be assessed on an annual basis at the time of monitoring surveys or during periodic inspections to assist in the establishment of the created wetland. The most ecologically effective and cost-effective management approaches will also be determined. All vegetation control work involving pesticide use will be conducted by using licensed weed control personnel. 

· Debris removal. Debris accumulating at the created wetland site that poses a threat to plant establishment will be removed and legally disposed of offsite.

Table 2-4:Preliminary Plant Palette for Created Wetland in Reach 12



	Species by Planting Zone1
	Status2

	Perennial Emergent Marsh Zone (1-3 feet)

	Broad-fruited bur reed
Sparganium eurycarpum
	D

	California tule
Scirpus californicus
	O

	Common tule
Scirpus acutus
	D

	Panicled bulrush
Scirpus microcarpus
	O

	Shallow Marsh and Seasonal Wetland Zone (0-1 foot)

	American brooklime
Veronica americana
	D

	Aster
Aster chilensis
	O

	Bog rush
Juncus effusus
	O

	Common nutsedge
Cyperus eragrostis
	D

	Creeping wildrye
Leymus triticoides
	D

	Meadow barley
Hordeum brachyantherum
	O

	Mint
Mentha arvensis
	D

	Nut grass
Cyperus esculentus
	O

	Polygonum
Polygonum lapathifolium
	O

	Smartweed
Polygonum punctatum
	O

	Water pepper
Polygonum hydropiperoides
	O

	Watercress
Rorippa nasturtium-aquatica
	D

	Willow herb
Epilobium ciliatum
	D

	Wooly sedge
Carex lanuginosus
	O


_______________ 
Notes: 

Information from the wetland delineation conducted in the project area (Santa Clara Valley Water District 1995 and 1996), FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a) and surveys conducted in July 1999. 

1 Species selection may change based on more detailed design and additional information. 

2 Prevalence of Species: 

D =Dominant - species which frequently dominate wetland vegetation cover in the project area. 

O = Occasional - species occurs in, but rarely dominates, wetlands in the project area. 

________________________________ 



Table 2-5. Invasive Weed Species of Special Concern to be Controlled at Mitigation Sites

	Species Name

	Common Name
	Scientific Name

	Bermuda Grass
	Cynodon dactylon

	Bristly Ox-tongue
	Picris echioides

	Cape Ivy
	Delaria odorata

	Fennel
	Foeniculum vulgare

	Field Bindweed
	Convolvulus arvensis

	Giant Reed
	Arundo donax

	Hardingrass
	Phalaris aquatica

	Perennial Pepperweed
	Lepidium latifolium

	Stinkweed or Stinkwort
	Ditrichia graveolens

	Tall Fescue
	Festuca arundinacea

	Tamarisk
	Tamarix sp.

	Tree of Heaven
	Ailanthus altissima

	Yellow Starthistle
	Centaurea solstitialis


_______________ 
Note:The weed species listed above are considered especially invasive and will be controlled at a 100% threshold on all mitigation sites. One hundred percent control is defined as concentrated and ongoing efforts to eradicate the population from the site. Additional invasive species may be added to this list if they threaten the establishment of mitigation sites or their long-term functionality. 

Source: Santa Clara Valley Water District 
___________________________________ 

4.7. Adaptive Management 

The objective of adaptive management is to ensure that physical and ecological functions affected by the Project reestablish and persist in the created wetland. The adaptive management process provides a mechanism by which remedial actions can be implemented if success criteria are not met or fail to persist once the criteria have been met (e.g., because of competition from invasive weeds). Adaptive management will commence upon completion of the short-term maintenance period and continue as necessary. An adaptive management team consisting of representatives from the District, the Corps (San Francisco District, Regulatory Branch), and resource agencies will be convened to assess the success of the created wetland, based on information contained in the monitoring reports. The District will be responsible for implementing adaptive management activities. Once success criteria have been met, the District will be responsible for the continued success of the wetland. 

4.7.1. Adaptive Management Options 

Some of the adaptive management options available for addressing failure to achieve the success criteria may include the following: 

· Weed control. Weed control may include dredging the finger-like channels in the created wetland to maintain open water habitat and for abatement of invasive, non-native weed species, as discussed above under short-term maintenance (Table 2-5; see section 4.6,"Short Term Maintenance Period - Weed Control"). 

· Replacement planting. Replacement planting may include the installation of seeds,container stock, or plugs propagated from local parent stock. If site conditions are determined to be unsuitable for the establishment of the desired plant, an appropriate alternative species will be planted. 

· Regrading and other pond modifications. Modifications to planting areas in the created wetland may include regrading unvegetated planting areas to achieve the desired species composition and plant community structure with respect to inundation depths. Another option may be to physically separate the percolation pond from the created wetland so that the District has more flexibility in managing the water level in the created wetland to support both perennial and seasonal wetland vegetation. This option may include creating another pond with a separate water diversion structure that can be operated independently from the percolation pond. 

· Water level management. The water level will be maintained by the District at a relatively constant level, except during extended drought periods. As a result, the pond should generally provide suitable hydrologic conditions for hydrophytic vegetation. However, fluctuations are expected to occur as a result of changes in evapotranspiration rates and the quantity of water entering the pond. As a result, there may be periods when the water surface elevation is above or below the design elevation of the wetland planting areas. As long as both hydrological and vegetation success criteria are met, the fluctuations may be considered acceptable and even desirable. However, if either or both hydrology and vegetation success criteria have not been met, water surface elevations may need to be monitored and maintained to provide the conditions that would support development of the seasonal wetland and perennial marsh vegetation. 

· Percolation pond excavation. The created wetland may require periodic excavation to remove organic and inorganic deposits and to restore the pond to the design elevation. District maintenance staff estimate that excavation may be necessary every 7-10 years (A.Rhouhani pers. comm.). A minimum of 4.7 acres of open water habitat is necessary to meet the District management goals for the percolation pond. In order to determine when excavation is required, the open water area will be visually assessed against as-built drawings to determine percent encroachment by vegetation. At the point when percolation is substantially reduced due to accumulation of sediment and growth of vegetation,excavation will be undertaken. The pond will be partially drawn down and wet excavation of organic and inorganic depositional material will be undertaken using a excavator operating from maintenance roads adjacent to the pond. The water level will not be disturbed for more than one month for excavation activities. 

· Vandalism and trespassing. The created wetland will be constructed within an area that is currently fenced off from public access. However, if vandalism and trespassing occur, signage, additional fencing, or other measures may be required to protect the created wetland. 

5.0 MONITORING PROCEDURES 

5.1. Monitoring Methods 

The monitoring methods discussed below are designed to determine if hydrology and vegetation success criteria associated with wetland creation have been met and to provide resource agencies with information on general trends in wildlife use over time. Alternative monitoring methods may be substituted if they are approved by the Corps. Such alternative methods may be advisable if unforeseen difficulties arise when implementing the suggested methods. 

5.1.1. Schedule 

The created wetland will be monitored annually for the first three years following completion of construction or until success criteria have been met (Table 2-6). A monitoring year is defined as October 16 through October 15. The first monitoring year will begin following construction of the created wetland. If an extended drought occurs during the first 3 years following construction, hydrology and vegetation success criteria may not be met by the third year of monitoring. In this case, monitoring will be extended beyond the 3-year monitoring period or until success criteria are met. Monitoring will be suspended during extended drought periods and will resume once the District is able to maintain a stable water supply to the wetland for a full calendar year. 

5.1.2. Hydrology 

A staff gage will be placed in the pond during construction for monitoring purposes. Staff gages will be read weekly during the spring and summer (i.e., between April 15 and September 1; Table 2-6). To determine the location and size of the shallow water area that may support seasonal wetland vegetation, the highest elevation that was not inundated for a period of at least 28 consecutive days during the spring or summer will be recorded. To determine the location and size of the deep water area that may support perennial emergent marsh vegetation, the maximum depth that was inundated or saturated to the visible soil surface for at least 110 days (the days need not be consecutive) during the spring and summer will be recorded. Water depth measurements will be recorded using the sample form included in Appendix B. 

5.1.3. Vegetation 

5.1.3.1. Data Collection. During field surveys in mid- to late summer, wetland vegetation polygons will be mapped using an aerial photograph or GIS image at an appropriate scale taken that summer (Table 2-6). Separate polygons will be mapped for all contiguous areas characterized by dominant hydrophytic vegetation types. Polygons should contain approximately 1 to 3 dominant species that together account for more than 50% of the vegetation cover in that polygon. In addition, polygons should be drawn so that they contain a minimum of 10% absolute vegetation cover. In each dominant species polygon, the data below will be visually estimated in the field. Vegetation data will be recorded using a sample data form included in Appendix C. The data to be measured include: 

· absolute vegetation cover (percent) in the polygon, 

· absolute cover (percent) for each species, 

· relative cover by all native species combined, and 

· relative cover by all wetland species with an indicator status of OBL, FACW, or FAC (regardless of native status). 

5.1.3.2. Calculations. The following calculations will be made from the data collected to determine how successful the wetland is in meeting vegetation criteria. Vegetation cover will be determined to be either perennial freshwater emergent marsh cover or seasonal wetland cover, not both. 

For perennial freshwater emergent marsh, polygon data will be used to calculate the following: 

· Total acreage of emergent marsh vegetation with at least 30% absolute cover. All polygons that have at least 30% absolute cover and are dominated by tules, cattails, and other emergent marsh vegetation will be summed. 

· Relative cover by wetland indicator species. Multiply each polygon area by the absolute cover value of the qualifying species, then sum the products and divide by the total emergent marsh acreage calculated in the bullet item above. 

· Relative cover by native species. Calculate in a manner similar to that described above for emergent marsh wetland indicator species. 

· Percent of common native wetland indicator species. Determine the percentage of native taxa out of the total number of wetland indicator species that have at least 5% relative cover. 

For seasonal wetland, polygon data will be used to calculate the following: 

· Total acreage of seasonal wetland vegetation with at least 20% absolute cover. Sum all the polygons characterized by dominant seasonal wetland vegetation such as wetland forbs and grasses and other short- to medium-statured plants other than tules, cattails, and similar rhizomatous species that form tall, dense stands. Rooted floating aquatic plants (e.g., marsh purslane [Ludwigia peploides]) are considered seasonal wetland vegetation as long as the location where they grow dries out during a portion of the spring and summer (see section 3.1, "Hydrology"). 

· Relative cover by wetland indicator species. Multiply each polygon area by the absolute cover value of the qualifying species, then sum the products and divide by the total seasonal wetland acreage calculated in the bulleted item above. 

· Relative cover by native species. Calculate in a manner similar to that described above for seasonal wetland indicator species. 

· Percent of common wetland indicator species. Determine the percentage of native taxa out of the total number of wetland indicator species that have at least 5% relative cover. 

Table 2-6: Schedule of Monitoring Activities for the 12 Years Following Implementation of Mitigation Measures

The numbers shown for the "Month of Monitoring" indicate repetition of monitoring activity during the month. 

A "?" indicates that monitoring may be required depending on the findings of other monitoring activities. 

A "P" indicates that the performance criteria must be met. 

A "T" indicates that a positive trend must be indicated toward meeting success criteria. 

An "S" indicates that the success criteria must be met. 
See text for information regarding success criteria and related monitoring schedules for mitigation sites, by bank location. 

	Success Criteria
	Month of Monitoring
	Year of Monitoring

	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	Wetland
	

	Hydrology
	 
	 
	 
	weekly
	 
	 
	 
	S
	? S
	? S
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Vegetation
	 
	 
	 
	 
	 
	1
	 
	 
	 
	S
	? S
	? S
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Wildlife
	monthly
	 
	 
	 
	 
	 
	1
	 
	?
	?
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Riparian Forest
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Survival
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	P
	? P
	? P
	? P
	 
	 
	 
	 
	 
	 
	 
	 
	

	Health and vigor
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	S
	? S
	? S
	? S
	 
	 
	 
	 
	 
	 
	 
	 
	

	Natural recruitment
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	S
	 
	 
	 
	 
	 
	S
	

	Cover
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	?
	 
	 
	 
	 
	 
	 
	 
	 
	 
	S
	

	Non-native species
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	S
	S
	S
	 
	 
	S
	 
	 
	S
	 
	 
	 S
	

	Wildlife
	monthly
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Survival
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	P
	? P
	? P
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	SRA Cover
	

	Health and vigor
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	S
	? S
	? S
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Natural recruitment
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	?
	S
	 
	 
	S
	 
	 
	 
	 
	 
	 
	

	Non-native species
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	S
	S
	S
	 
	 
	S
	 
	 
	S
	 
	 
	S
	

	Shaded stream surface and stream bank
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	?
	 
	 
	 
	 
	 
	 
	 
	 
	 
	T
	

	Wildlife
	monthly
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Undercut Bank
	

	Cover
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Water temperature
	Hourly
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Fish Passage Improvements
	

	Visual observation
	?
	?
	?
	?
	 
	 
	 
	 
	 
	?
	?
	?
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	


5.1.4. Wildlife 

Wildlife species will be recorded monthly from early December through June in each year that hydrology or vegetation monitoring occurs (Table 2-6). Observations of use will be recorded using the sample data form included in Appendix D. 

5.1.5. Reference Site 

If available, a reference site will be identified in a reach unaffected by the Project. The reference site will be selected based on its similarity to the created wetland. All vegetation and hydrologic measurements described above will be conducted at the reference site. Monitoring of the reference site will allow change in vegetation parameters attributable to environmental variability (e.g., weather, fire, invasion of exotic species, insect damage, and disease) to be measured separately from the failure or success of the created wetland. 

5.1.6. Photodocumentation 

Permanent photodocumentation locations will be established at various locations around the created wetland from which annual color photographs will be taken during the same season in conjunction with monitoring field surveys (Table 2-6). The photographs will be used to qualitatively document vegetation establishment, ponded water, and other aspects. Photographs will be included in each monitoring report. 

5.1.7. Jurisdictional Wetland Acreage 

The total acreage of the created wetland satisfying the success criteria will apply toward the direct mitigation of wetland impacts. It is anticipated that the created wetland will reach a minimum of 1.47 acres to mitigate for 1.47 acres of wetland impacts. 

5.2. Monitoring Reports 

Monitoring reports will be prepared and submitted by the District to the Corps and other stakeholder resource agencies. These reports will document the results of wetland vegetation, hydrology, and wildlife monitoring and provide resource agencies with information to determine whether the created wetland is progressing toward the success criteria. Data for monitoring reports will be collected during the October 16--October 15 monitoring year and the report will be submitted by December 15 following the conclusion of the preceding monitoring year. At a minimum, the reports will include the following: 

· a summary and analysis of the hydrology and vegetation data collected; 

· photographs taken as part of photodocumentation; 

· a list of species growing within the created wetland with the appropriate wetland status identified (per Reed 1988); 

· a discussion of any modifications made to monitoring methods; 

· a comparison of the monitoring results with success criteria, including a discussion of trends toward meeting the success criteria; 

· rt will meet the success criteria within the monitoring period; and 

· a list of individuals who prepared the report or participated in the monitoring activities for that year, including titles and affiliations.

6.0 NOTIFICATION OF COMPLETION AND CORPS CONFIRMATION 

The District will provide written notification to the Corps, in conjunction with a monitoring report, when the created wetland has met the success criteria. The Corps may request a site visit to confirm that the created wetland has met the success criteria. The Corps will provide the District with written confirmation that the District has met the conditions of its Section 404 permit. 
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Chapter 3.
Riparian and Urban Forest, Shaded Riverine Aquatic Cover, and Undercut Bank 

This chapter discusses compensatory mitigation for Project effects on riparian and urban forest, SRA cover, and undercut bank habitats. Concurrent with these compensatory mitigation efforts, the District will also be planting additional riparian forest and SRA cover for future mitigation credit. Of the total riparian forest acreage being planted, 20.89 acres will be for compensatory mitigation and 5.86 acres will be for future mitigation credit. Of the total SRA cover being planted, 4,886 linear feet will be for compensatory mitigation and 8,462 linear feet will be for future mitigation credit. The District is proposing to use the mitigation credit for different District flood control, maintenance, and other projects in the Guadalupe River watershed that may result in riparian forest and SRA cover impacts. Although vegetation for future mitigation credit will be planted under the same schedule and using approaches and techniques similar to those described in this chapter for vegetation planted as compensatory mitigation, the future mitigation credit is separate from compensatory mitigation requirements associated with the Project. The District is preparing a mitigation credit agreement between the District and resource agencies to manage the distribution of credits. This effort is separate from this MMP. 

The affected urban forest, as described in the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a), is characterized by primarily non-native landscape trees and shrubs, including "ordinance trees" protected by the City of San Jose's tree ordinance. However, the affected urban forest sites were historically dominated by riparian trees and shrubs that provided wildlife habitat and other functions and the current site conditions would support xeric riparian forest vegetation. Therefore, to mitigate for permanent impacts on urban forest areas, self-sustaining xeric riparian forest will be restored in the project area at urban forest mitigation sites. For the purposes of this MMP, the term "riparian forest mitigation" will be used to indicate mitigation for impacts on both riparian and urban forest areas. However, the term urban forest will be used, in places, to provide a means of tracking mitigation requirements associated with this habitat type. 

1.0 AFFECTED HABITATS 

1.1. Characteristics 
1.1.1. Riparian and Urban Forest 
1.1.1.1. Riparian Forest. Information on characteristics of the affected riparian forest is based on the FEIR/EIS and associated technical appendices (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a) and field observations made in July 1999. Affected riparian forest exists within a relatively narrow and fragmented corridor along the Guadalupe River. Affected riparian forest extends from instream sand bars and the toe of the bank to the top of the bank. 

The canopy structure of the affected riparian forest varies within and between project reaches, depending on the differences in water availability, frequency of inundation and scouring, soil substrate, introduction of non-native species, and previous disturbances (e.g., channel widening, armoring with materials such as rip-rap and sacked concrete, and vegetation clearing for maintenance purposes). Affected riparian forest is typically characterized as a multi-story canopy with a tall overstory (greater than 20 feet) dominated by native and non-native deciduous trees, a mid-story (6-20 feet) of native and non-native shrubs and trees, and a sparse-to-dense understory of native and non-native shrubs and saplings and mostly non-native herbaceous species. Affected riparian forest areas range from those dominated by a single overstory to those which contain only a minimal mid-story and overstory component. For example, the upstream portion of Reach 7B is characterized by a substantial overstory layer (i.e., over 70% cover) dominated by a few species of tall trees and a relatively small mid-story and understory component. In contrast, much of Reach 10B, which was previously graded to increase channel width, is characterized by a dense ruderal herbaceous layer and minimal cover (i.e., less than 20% cover) in the mid-story and overstory layers. The cover in most of the affected riparian forest areas is between these two extremes. These areas are characterized by scattered clusters of vegetation in understory to overstory layers (e.g., Reach A) or more continuous vegetation in all three layers (e.g., Reach 9). 

Species distribution in the affected riparian forest varies within and between project reaches, for the same reasons that canopy cover varies. The distribution of woody plant species is primarily correlated with the distance above the base-flow channel and summer groundwater table. For the purposes of this MMP, base-flow is defined as the mean summer flow during years of average precipitation and runoff. Native woody species tend to dominate the vegetation on the lower bank while non-native woody species tend to be more prevalent along the top of the bank. 

Dominant trees, shrubs, and herbaceous plants of the affected riparian and urban forest are listed by bank location in Tables 3-1a through 3-1c. Dominant overstory trees include native species such as Fremont cottonwood and western sycamore and non-native trees such as blue gum eucalyptus, black locust, and introduced California black walnut. Dominant mid-story shrubs and trees include native species such as sandbar willow, red willow, arroyo willow, blue elderberry, California buckeye, coyote brush and mule fat, and non-native species such as holly oak, immature black locust, and giant reed. Dominant understory species include native species such as creeping wildrye, common horsetail, mugwort, and poison oak, and non-native species such as English ivy, Algerian ivy, Himalayan blackberry, fennel, periwinkle, Bermuda grass, rabbitsfoot grass, ripgut brome, slender wild oat, Italian thistle, perennial pepperweed, white sweet clover, and poison hemlock. 

Previous disturbances and competition by non-native species have greatly altered the riparian forest community. While the vegetation on the lower bank typically continues to be dominated by native woody species, the upper bank has experienced a shift in dominance from valley oak, coast live oak, blue elderberry, and other drought tolerant species to non-native trees such as black locust and introduced California black walnut. Western sycamore also historically dominated the floodplain and terraces (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a) and remains common on the middle and upper banks. However, in reaches where channel incision has occurred in recent decades (e.g., Reach 12), stands of sycamore along the upper banks may be characterized as relics because they occur at elevations above the base-flow channel where sycamore may not colonize naturally under current hydrologic conditions. 

Affected riparian forest may be generally characterized according to bank location, as described below (Figure 3-1, Tables 3-1a through 3-1c). 

· Low bank and sand bar location. This riparian forest bank location begins at the channel bottom and extends to 6 feet above the toe of the bank. Water and sunlight are abundant and winter inundation, along with frequent scouring and depositional events, is common at this bank location. As a result, the affected woody vegetation occurring at the low bank and sand bar location is characterized by species adapted to mesic conditions and frequent flooding (e.g., sandbar willow and red willow). Affected herbaceous vegetation ranges from species adapted to the moist or saturated soils found at the lowest bank elevations to species adapted to more droughty conditions at the higher end of the low bank. In some locations, the affected riparian forest transitions to narrow patches of instream wetlands along the edge of the base-flow channel (see Chapter 2, "Corps-Jurisdictional Areas"). Affected riparian forest vegetation at the low bank and sand bar location is the primary contributor to SRA cover (see section 1.1.2.1, "Shaded Riverine Aquatic Cover"). 

The low bank and sand bar location is synonymous with zones A, B, and C, as described in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

· Mid-bank location. This riparian forest bank location begins 6 feet above the toe of the bank and extends to 6 feet below the top of the bank. The affected mid-bank is characterized by less soil moisture and less frequent inundation than occurs along the low bank and sand bar location. As a result, the affected vegetation occurring at the mid-bank locations is composed of native and non-native understory, mid-story, and overstory species that reflect a transition from mesic to xeric conditions. The herbaceous layer includes a mix of some mesic species found along the low bank (e.g., creeping wildrye), along with drought-adapted annual grassland species (e.g., ripgut brome) found in the upper bank community. The woody vegetation includes a mix of species (e.g., coffeeberry) adapted to less soil moisture than is available at low bank and sand bar locations, and deep-rooted phreatophytes (e.g., Fremont cottonwood and valley oak) capable of tapping into a moderately deep water table (i.e., greater than 8 feet deep). Affected vegetation at this bank location, particularly that growing on the lower portion of the mid-bank, contributes to SRA cover (see section 1.1.2.1, "Shaded Riverine Aquatic Cover"). 

The mid-bank location is synonymous with zone D, as described in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

· Upper bank and terrace location. This riparian forest bank location begins 6 feet below the top of the bank and extends to the terrace beyond the top of the bank. The affected upper bank and terrace are characterized by xeric conditions and little to no inundation by flooding. The affected vegetation at this bank location is composed of a mix of native and non-native understory, mid-story, and overstory species that are adapted to xeric conditions. The herbaceous layer is frequently dominated by annual grassland and ruderal species in open areas, and mesic or shade-tolerant species in closed-canopy areas. 

The upper bank and terrace location is synonymous with zones E and F, as described in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

Table 3-1a:
Tree species Occurring in Affected Riparian and Urban Forest and SRA Cover Areas, by Bank Location

	Species
	Low bank and Sandbar1, 2
	Mid-bank1, 2
	Upper bank and terrace1, 2

	NATIVE
	
	
	

	Arroyo willow
Salix lasiolepis
	D, R
	D
	C

	Blue elderberry 
Sambucus mexicana
	D
	D
	D, R

	Box elder 
Acer negundo
	C, R
	C, R
	C

	California buckeye 
Aesculus californica
	C
	D
	C

	California bay laurel 
Umbellularia californica
	O
	O
	O

	Coast live oak 
Quercus agrifolia
	C
	C, R
	C, R

	Fremont cottonwood 
Populus fremontii ssp. fremontii
	D, R
	D, R
	C

	Red willow 
Salix laevigata
	D, R
	C, R
	O

	Shining willow 
Salix lucida ssp. lasiandra
	C, R
	O
	-

	Valley oak 
Quercus lobata
	C, R
	C, R
	C, R

	Western sycamore 
Platanus racemosa
	C, R
	D, R
	D

	White alder 
Alnus rhombifolia
	C
	O
	-

	NON-NATIVE
	 
	 
	 

	Acacia 
Acacia sp.
	-
	-
	C

	American arborvitae 
Thuja occidentalis
	-
	-
	O

	Apple 
Malus sylvestris
	-
	-
	O

	Ash (introduced) 
Fraxinus velutina
	-
	-
	O

	Avocado 
Persea americana
	-
	-
	O

	Black locust 

Robinia pseudoacacia
	D, R
	D, R
	D, R

	Black acacia 
Acacia melanoxylon
	-
	-
	C

	Blue gum eucalyptus 
Eucalyptus globulus
	C
	C
	D

	Brush cherry 
Eugenia myrtifolia
	-
	-
	O

	California pepper tree 
Schinus molle
	O
	C
	C

	California black walnut (introduced) 
Juglans californica var. hindsii
	D, R
	D, R
	D, R

	Camphor tree 
Cinnamonum camphora
	-
	-
	O

	Chinese pistache 
Pistacia chinensis
	-
	-
	O

	Coast Redwood 
Sequoia sempervirens
	-
	-
	O

	Crape myrtle 
Lagerstromia indica
	-
	-
	O

	Cypress 
Cupressus sp.
	-
	-
	C

	Date palm 
Phoenix sp.
	-
	-
	O

	Deodar cedar 
Cedrus deodara
	-
	O
	C

	Douglas fir (introduced) 
Pseudotsuga menziesii
	-
	-
	O

	Elm 
Ulmus spp.
	O, R
	C, R
	C, R

	English walnut 
Juglans regia
	C
	C
	C

	Eucalyptus 
Eucalyptus sp.
	-
	-
	C

	Fern Pine 
Podocarpus gracilior
	-
	-
	O

	Fig 
Ficus carica
	-
	-
	C

	Glossy privet 
Ligustrum lucidum
	-
	C
	C

	Guava 
Psidium guajava
	-
	-
	O

	Italian buckthorn 
Rhamnus alaternus
	-
	-
	O

	Juniper 
Juniperus sp.
	-
	-
	C

	Lemon 
Citrus limon
	-
	-
	O

	Lemon bottlebrush 
Callistemon lanceolatus
	-
	-
	O

	Lombardi poplar 
Populus nigra
	O
	O
	O

	Loquat 
Eriobotrya japonica
	-
	-
	O

	Magnolia 
Magnolia grandiflora
	-
	-
	O

	Maidenhair tree 
Ginkgo biloba
	-
	-
	O

	Mayten tree 
Maytenus boaria
	-
	-
	O

	Monterey cypress 
Cupressus macrocarpa
	-
	-
	O

	Monterey pine 
Pinus radiata
	-
	-
	C

	Mulberry 
Morus sp.
	-
	-
	O

	Myoporum 
Myoporum laetum
	-
	-
	C

	Olive 
Olea sp.
	-
	-
	O

	Orange 
Citrus sinensis
	-
	-
	O

	Oriental arborvitae 
Thuja orientalis
	-
	-
	O

	Palm 
Washingtonia sp.
	-
	O
	O

	Pear 
Pyrus sp.
	-
	-
	O

	Persimmon 
Diospyros virginiana
	-
	-
	O

	Pine 
Pinus sp.
	-
	C
	C

	Plane tree 
Platanus sp.
	-
	-
	O

	Pomegranate 
Punica granatum
	-
	-
	O

	Prunus 
Prunus spp.
	C
	D
	D

	NON-NATIVE (Continued)
	 
	 
	 

	Silver maple 
Acer saccharinum
	-
	-
	O

	Sweet gum 
Liquidambar styracifera
	-
	-
	O

	Tamarisk 
Tamarix parviflora
	C, R
	C, R
	-

	Tree-of-heaven 
Ailanthus altissima
	O
	C
	C

	Viburnum 
Viburnum sp.
	-
	-
	O

	Weeping willow 
Salix babylonica
	D
	-
	-

	White birch 
Betula pendula
	-
	-
	O

	Yew pine 
Podocarpus macrophyllus
	-
	-
	O


_______________ 

Note: 

Information is from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a), July 1999 field observations, and knowledge of the project area. 

1 Bank locations: 

Low bank and sand bar - begins at the channel bottom and extends to 6 feet above the toe of the bank. The low bank and sand bar location is synonymous with zones A, B, and C, as described in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

Mid-bank - begins 6 feet above the toe of the bank and extends to 6 feet below the top of the bank. The mid-bank location is synonymous with zone D, as described in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

Upper bank and terrace - begins 6 feet below the top of the bank and extends to the terrace beyond the top of the bank. The upper bank and terrace location is synonymous with zones E and F, as described in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

2 Prevalence of Species: 

D = Dominant (comprise at least 10% of the trees exceeding 2 inches diameter at breast height [DBH]) 

C = Common (comprise 5 - 10% of the trees exceeding 2 inches DBH, or present in at least one-third of the affected reaches) 

O = Occasional (comprise less than 5% of the trees exceeding 2 inches DBH, or present in less than one-third of the affected reaches) 

R = Recruits found during field observations in July 1999 

- = Not present at bank location 

____________________________________ 





Table 3-1b
Shrub species Occurring in Affected Riparian and Urban Forest and SRA Cover Areas, by Bank Location

	Species
	Low bank and Sandbar1, 2
	Mid-bank1, 2
	Upper bank and terrace1, 2

	NATIVE
	 
	 
	 

	Brickellia 
Brickellia californica
	O
	O
	-

	California sage 
Artemisia californica
	- 
	O
	O

	California blackberry 
Rubus ursinus
	C
	D
	O

	California rose 
Rosa californica
	C
	D
	D

	Coffeeberry 
Rhamnus californica
	-
	C
	O

	Coyote brush 
Baccharis pilularis
	O
	C, R
	D, R

	Deerweed 
Lotus scoparius
	O
	O
	O

	Mule fat 
Baccharis salicifolia
	D
	D
	D, R

	Poison oak 
Toxicodendron diversilobum
	D
	D
	O

	Redberry 
Rhamnus crocea
	-
	O
	O

	Sandbar willow 
Salix exigua
	D, R
	O
	O

	Snowberry 
Symphoricarpus albus
	-
	O
	O

	Toyon 
Heteromeles arbutifolia
	-
	O
	O, R

	NON-NATIVE
	 
	 
	 

	Century plant 
Agave sp.
	-
	-
	O

	Cotoneaster 
Cotoneaster sp.
	-
	-
	O

	Dracaena 
Dracaena sp.
	-
	-
	C

	Eastern redbud 
Cercis canadensis
	-
	-
	O

	Firethorn 
Pyracantha sp.
	-
	-
	O

	Giant reed 
Arundo donax
	D
	D
	-

	Himalayan blackberry 
Rubus discolor
	D
	D
	D

	Holly oak 
Quercus ilex
	-
	C
	D

	Myoporum 
Myoporum laetum
	-
	-
	C

	Oleander 
Nerium oleander
	-
	-
	O

	Photinia 
Photinia sp.
	-
	-
	O

	Pittosporum 
Pittosporum sp.
	-
	-
	O

	Prickly pear 
Opuntia occidentalis
	-
	-
	O

	Xylosma 
Xylosma congestum
	-
	-
	O



_______________ 
Notes: 
Information is from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a), July 1999 field observations, and knowledge of the project area. 
1 Bank locations: 
Low bank and sand bar - begins at the channel bottom and extends to 6 feet above the toe of the bank. The low bank and sand bar location is synonymous with zones A, B, and C, as described in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 
Mid-bank - begins 6 feet above the toe of the bank and extends to 6 feet below the top of the bank. The mid-bank location is synonymous with zone D, as described in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 
Upper bank and terrace - begins 6 feet below the top of the bank and extends to the terrace beyond the top of the bank. The upper bank and terrace location is synonymous with zones E and F, as described in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 
2 Prevalence of Species: 
D = Dominant (comprise at least 10% of the relative shrub cover) 
C = Common (occurs in most reaches) 
O = Occasional (occurs sporadically throughout project area) 
R = Recruits found during field observations in July 1999 
- = Not present at bank location 

_____________________________________ 

Table 3-1c
Herbaceous Species Occurring in Affected Riparian and Urban Forest and SRA Cover Areas, by Bank Location

	Species
	Low Bank and sand bar1, 2
	Mid-bank1, 2
	Upper bank and terrace1, 2

	NATIVE
	 
	 
	 

	American vetch 
Vicia americana
	- 
	O
	O

	Aster 
Aster chilensis
	C
	C
	-

	Blue witch 
Solanum umbelliferum
	-
	O
	O

	Bog rush 
Juncus effusus
	C
	O
	-

	Buckwheat 
Eriogonum sp.
	-
	O
	O

	California brome 
Bromus carinatus
	-
	O
	O

	California poppy 
Eschscholzia californica
	-
	C
	C

	California wild grape 
Vitis californica
	C
	C
	C

	California bee plant 
Scrophularia californica
	O
	O
	-

	California buttercup 
Ranunculus californica
	-
	O
	O

	California fuchsia 
Epilobium canum ssp canum
	-
	O
	O

	California cudweed 
Gnaphalium californicum
	O
	O
	O

	Checkerbloom 
Sidalcea malvaeflora
	-
	O
	O

	Clover 
Trifolium obtusifolium
	-
	O
	O

	Cocklebur 
Xanthium strumarium
	D
	C
	-

	Common yarrow 
Achillea millefolium
	-
	O
	O

	Common horsetail 
Equisetum arvense
	D
	D
	D

	Creeping wildrye 
Leymus triticoides
	D
	D
	D

	Douglas' baccharis 
Baccharis douglasii
	C
	-
	-

	Field mint 
Mentha arvensis var. lanata
	C
	-
	-

	Fiesta flower 
Pholistema auritum
	-
	O
	O

	Golden aster 
Heterotheca oregana
	O
	O
	O

	Green dock 
Rumex conglomeratus
	C
	O
	-

	Hayfield tarweed 
Hemizonia luzulaefolia ssp. rudis
	-
	O
	O

	Hedge nettle 
Stachys sp.
	C
	C
	-

	Hooker's evening primrose 
Oenothera hookeri
	C
	C
	O

	Iris 
Iris sp.
	C
	-
	-

	Jimson weed 
Datura stramonium
	O
	C
	C

	Manna grass 
Glyceria leptostachya
	C
	O
	-

	Mugwort 
Artemisia douglasiana
	D
	D
	O

	Nettles 
Urtica dioica ssp. holoserica
	C
	O
	O

	Nutsedge 
Cyperus esculentus
	D
	O
	-

	Pacific sanicle 
Sanicula crassicaulis
	-
	O
	O

	Peppergrass 
Lepidium nitidum
	O
	C
	C

	Ragweed 
Ambrosia psilostachya
	O
	O
	O

	Rice cut grass 
Leersia oryzoides
	C
	O
	-

	Sedge 
Carex sp.
	C
	O
	-

	Small-flowered needlegrass 
Nassella lepida
	O
	O
	O

	Soaproot 
Chlorogalum pomeridianum
	O
	O
	O

	Spearscale 
Atriplex triangularis
	C
	O
	-

	Sprangle top grass 
Leptochloa fascicularis
	C
	O
	-

	Stick tight 
Bidens frondosa
	C
	O
	-

	Tomcat clover 
Trifolium tridentatum
	O
	O
	O

	Turkey mullein 
Eremocarpus setigerus
	O
	C
	C

	Virgin's bower 
Clematis ligusticifolia
	O
	O
	O

	Western melica 
Melica californica
	O
	O
	O

	Wild cucumber 
Marah fabaceus
	O
	O
	O

	Willow herb 
Epilobium ciliatum ssp. ciliatum
	C
	C
	-

	NON-NATIVE
	 
	 
	 

	Algerian ivy 
Hedera canariensis
	O
	D
	O

	Bermuda grass 
Cynodon dactylon
	D
	D
	D

	English ivy 
Hedera helix
	D
	D
	D

	Fennel 
Foeniculum vulgare
	D
	D
	D

	Italian thistle 
Carduus pygnocephalus
	D
	C
	O

	Perennial pepperweed 
Lepidium latifolium
	D
	D
	O

	Periwinkle 
Vinca major
	D
	D
	D

	Poison hemlock 
Conium maculatum
	D
	O
	-

	Rabbitsfoot grass 
Polypogon monspeliensis
	D
	O
	-

	Ripgut brome 
Bromus diandrus
	O
	D
	D

	Slender wild oat 
Avena barbata
	O
	D
	D

	Smilo grass 
Piptatherum miliaceum
	O
	-
	-

	Soft chess 
Bromus hordeaceus
	O
	D
	D

	White sweet clover 
Melilotus alba
	D
	D
	C



_______________

Notes: 
Information is from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a), July 1999 field observations, and knowledge of the project area. 
1 Bank locations: 
Low bank and sand bar - begins at the channel bottom and extends to 6 feet above the toe of the bank. The low bank and sand bar location is synonymous with zones A, B, and C, as described in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 
Mid-bank - begins 6 feet above the toe of the bank and extends to 6 feet below the top of the bank. The mid-bank location is synonymous with zone D, as described in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 
Upper bank and terrace - begins 6 feet below the top of the bank and extends to the terrace beyond the top of the bank. The upper bank and terrace location is synonymous with zones E and F, as described in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 
2 Prevalence of Species: 
D = Dominant (comprise at least 10% of the relative herbaceous vegetation cover) 
C = Common (occurs in most reaches) 
O = Occasional (occurs sporadically throughout project area) 
- = Not present at bank location 

_______________________________________ 

1.1.1.2. Urban Forest. Affected urban forest is defined by the FEIR/EIS as landscape trees on public and private lands, including "ordinance trees" protected by the City of San Jose's tree ordinance (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). In the project area, affected "ordinance trees" are those trees identified as having a diameter at breast height (DBH) of 20 inches or more (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). Affected urban forest generally occurs on terraces above the top of the bank. It typically adjoins riparian forest, landscaped areas, ruderal (i.e., weedy) areas, or developed areas. Affected urban forest is characterized by a relatively open canopy of primarily non-native ornamental trees and shrubs such as black acacia, tree-of-heaven, elm, English walnut, lemon, orange, loquat, plum, peach, and apricot (Tables 3-1a and 3-1b). 

1.1.2. Shaded Riverine Aquatic Cover and Undercut Bank 
1.1.2.1. Shaded Riverine Aquatic (SRA) Cover. SRA cover is the unique, nearshore aquatic area occurring at the interface between a river and adjacent riparian habitat (U.S. Army Corps of Engineers 1999). Key features of this aquatic area include: 

· the adjacent bank composed of natural, often eroding, substrate that supports vegetation overhanging and protruding into the water (i.e., overhead cover component of SRA cover); and 

· the stream channel with variable amounts of woody material and detritus (e.g., exposed roots, low-hanging branches, and tree trunks), aquatic plants, gravel and cobble substrates, undercut banks, and variable water velocity and depth (i.e., instream cover component of SRA cover). 

Figure 3-1:Typical Cross Section Showing Bank locations

For the purposes of this MMP, affected SRA cover is the overhead cover component as defined above. Project effects on the instream component of SRA cover are being mitigated through the restoration of undercut bank (see section 1.1.2.2, "Undercut Bank"). 

The area of SRA cover is defined by the linear distance of the stream subject to evaluation and by the width of the stream measured from the mean summer water line during years of average precipitation and runoff to the average maximum distance perpendicular to the shoreline within which instream cover (see section 1.1.2.2, "Undercut Bank") or overhead cover occurs (U.S. Army Corps of Engineers 1999). 

Along the Guadalupe River, affected riparian forest trees and shrubs that provide SRA cover are located at varying distances from the mean summer water line and provide varying amounts of overhead cover. The average trunk offset of affected trees and shrubs is approximately 6 feet, and the maximum trunk offset ranges from 18-20 feet (U.S. Fish and Wildlife Service 1998). Offset is the distance from the edge of the base-flow channel to the base of a tree that provides overhead cover to the stream surface. Generally, affected SRA cover occurs on low bank and sand bar and mid-bank locations. The affected SRA canopy structure ranges from single story overhead canopy cover in mid-story or overstory layers (e.g., portions of Reaches A and 7B, respectively) to multi-story canopy cover in two or three layers (e.g., Reach 9). Plant species occurring in the affected SRA cover areas include willows, blue elderberry, Fremont cottonwood, and western sycamore (Tables 3-1a and 3-1b). 

1.1.2.2. Undercut Bank. As described above, undercut bank is an instream cover component of SRA cover. However, for the purposes of this MMP, it is addressed separately from SRA cover. Undercut bank is natural bank that has been scoured from underneath to create an overhang of at least 10 centimeters (approximately 4 inches). Affected undercut bank is located in conjunction with both SRA cover and non-vegetated areas. Affected undercut bank occurs with SRA cover where the root structure of trees and shrubs resists scour and provides pockets beneath exposed roots. Affected undercut bank also occurs in nonvegetated areas where the soil contains scour-resistant soil layers. 

1.2. Functions 
The affected habitats provide hydrogeomorphic and habitat functions. Characterization of the functions provided is based on the data and information in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a) and field observations made in July 1999. Where possible, assumptions have been made about certain functions from existing data (e.g., species composition and continuity of a forest corridor infers wildlife habitat functions) if information for these functions is lacking. 

1.2.1. Riparian and Urban Forest 
1.2.1.1. Maintenance of riparian and urban forest plant community. Affected riparian and urban forest is characterized by a relatively high diversity of species and vegetation cover; however, much of this diversity and cover is accounted for by non-native species. The degree to which native and non-native species dominate and the percent cover by different canopy layers vary by bank location within and between project reaches, primarily depending on the level of previous disturbances such as channel widening, grading top-of-banks, vegetation clearing for maintenance purposes, dumping of debris, introduction of non-native plants, and unauthorized human habitation and foot traffic; and based on differences in water availability, frequency of inundation and scouring, and soil types. 

Affected riparian forest on low bank and sandbar locations tends to be dominated by native woody species, while non-native woody species tend to dominate the upper bank and terrace locations. The dominance by non-native species both in terms of canopy cover and species diversity in the upper bank and terrace locations and, to a lesser extent, mid-bank locations, appears to be primarily a result of colonization by non-native trees and shrubs planted along the tops of bank, terraces, adjacent landscaped areas, orchards (e.g., English walnut grafted onto introduced California black walnut root stock), and gardens. Several of these non-native species are well-adapted to the hydrological conditions of the mid- and upper banks and terraces and have successfully colonized these bank locations to achieve dominance. Dominant and common species in the affected riparian and urban forest and species recruiting naturally are listed, by bank location, in Tables 3-1a through 3-1c. They are summarized, by bank location, as follows: 

· Low bank and sand bar location. Dominant native woody species in the affected low bank and sand bar areas include sandbar willow, red willow, arroyo willow, Fremont cottonwood, blue elderberry, and poison oak. Dominant non-native woody species include black locust, introduced California black walnut, weeping willow, Himalayan blackberry, and giant reed. Additional woody species that often occur on, but rarely dominate, affected low bank and sand bar include native species such as box elder, western sycamore, valley oak, coast live oak, white alder, buckeye, shining willow, and California blackberry, and non-native species such as various Prunus species, English walnut, blue gum Eucalyptus, and tamarisk. 

Woody species that are recruiting naturally in one or more affected sites include natives such as box elder, western sycamore, Fremont cottonwood, valley oak, sandbar willow, red willow, arroyo willow, and shining willow, and non-natives such as black locust, tamarisk, elm, and introduced California black walnut. 

Dominant herbaceous understory species include natives such as creeping wildrye, nutsedge, common horsetail and mugwort, and non-natives such as Italian thistle, perennial pepperweed, periwinkle, English ivy, rabbitsfoot grass, white sweet clover, poison hemlock, fennel, and Bermuda grass. 

· Mid-bank location. Dominant native woody species include blue elderberry, arroyo willow, California buckeye, western sycamore, Fremont cottonwood, California blackberry, and poison oak. Dominant non-native woody species include black locust, various Prunus species, introduced California black walnut, Himalayan blackberry, and giant reed. Additional woody species that often occur on, but rarely dominate, affected mid-bank locations include native species such as valley oak, coast live oak, box elder, coffeeberry, red willow and coyote brush, and non-native species such as tamarisk, tree-of-heaven, elm, California pepper tree, pine, and English walnut. 

Woody species that are recruiting naturally in one or more affected sites include natives such as box elder, western sycamore, Fremont cottonwood, coast live oak, valley oak, red willow, and coyote brush, and non-natives such as black locust, tamarisk, elm, and introduced California black walnut. 

Dominant herbaceous understory species include natives such as creeping wildrye, common horsetail, and mugwort, and non-natives such as perennial pepperweed, English ivy, Algerian ivy, periwinkle, ripgut brome, soft chess, slender wild oat, fennel, and Bermuda grass. 

· Upper bank and terrace location. Dominant native woody species include western sycamore, blue elderberry, coyote brush and mule fat. Non-native dominant woody species include blue gum eucalyptus, black locust, introduced California black walnut, holly oak, Himalayan blackberry, and various Prunus species. Additional woody species that often occur on, but rarely dominate, affected upper bank and terrace locations include native species such as valley oak, coast live oak, California buckeye, Fremont cottonwood, coffeeberry, and arroyo willow, and non-native species such as introduced coast redwood, elm, California pepper tree, tree-of-heaven, pine, Monterey pine, deodar cedar, myoporum, black acacia, English walnut, various Prunus species, and glossy privet. 

Woody species that are recruiting naturally in one or more affected sites include natives such as toyon, coast live oak, valley oak, blue elderberry, coyote brush, and mule fat, and non-natives such as black locust, elm, and introduced California black walnut. 

Dominant herbaceous understory species include natives such as creeping wildrye and common horsetail, and non-natives such as ripgut brome, soft chess, slender wild oat, English ivy, fennel, and Bermuda grass. 

1.2.1.2. Modulation of flows and maintenance of bank stability. Affected riparian forest reduces water velocity by adding roughness to the channel and floodplain, thereby diminishing erosive forces within the channel and flood impacts on downstream structures (e.g., bridges). Affected riparian forest also provides bank stabilization, especially at low bank and mid-bank locations where scouring flows occur with the highest frequency. Affected riparian forest also helps to stabilize banks by capturing sediment or limiting soil loss from banks on which it is present during periods of high flow. Additionally, such bank stabilization minimizes sedimentation of the river channel. 

1.2.1.3. Maintenance of habitat interspersion and connectivity. Affected riparian forest, though fragmented, provides a movement corridor for wildlife species, including mammals and birds. In most reaches, affected riparian habitat is interspersed with ruderal scrub and herbaceous habitat. Some reaches have been widened as part of previous flood control projects (e.g., Reach 10B) or otherwise disturbed in the recent past and currently have no mature riparian vegetation; therefore, the ability of these riparian forest areas to serve as movement corridors. Affected urban forest is located adjacent to riparian forest, landscape plantings, and development and is similarly fragmented. Some wildlife species known or expected to utilize riparian or urban forest as part of a movement corridor along the Guadalupe River include neotropical migratory birds such as willow flycatcher, MacGillivray's warbler, and yellow-rumped warblers; species dependant on forest structure for cover or foraging such as woodpeckers, nuthatches, and various species of bats; and species generally confined to riparian corridors in urban settings such as striped skunk and raccoon. 

1.2.1.4. Maintain distribution and abundance of vertebrates and invertebrates. Affected riparian forest is characterized by open to closed multi-story canopies, which provide nesting, foraging, and escape cover for woodland wildlife species that use native and non-native vegetation. Some wildlife species known or expected to occur in riparian and urban forest along the Guadalupe River include birds such as belted kingfisher, mallard, MacGillivray's warbler, yellow-rumped warbler, yellow warbler, red-shouldered hawk, ruby-crowned kinglet, violet-green swallow, and black phoebe; mammals such as muskrat and raccoon; reptiles such as common garter snake; and amphibians such as western toad and Pacific tree frog. 

1.2.1.5. Provide shade to aquatic habitats. Affected riparian forest located on the low bank and sand bar and on some mid-bank areas provides direct overhead shade to the river channel. However, large riparian trees further up on the bank may also provide some shading of the channel, either by direct shading (overhanging tree limbs) or indirect shading (when the sun is not overhead). Channel shading minimizes direct solar heating of the water surface, thereby maintaining the cooler and more constant water temperatures important for many life stages of aquatic organisms including aquatic invertebrates and fish such as steelhead and chinook salmon. The amount of midday shade lost as a result of the Project ranges from 0% in Reach 10B to 16% in Reach 10A, and averages 5.1% lost over the entire Project (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

1.2.2. Shaded Riverine Aquatic Cover and Undercut Bank 
1.2.2.1. Maintenance of riparian forest plant community. The native and non-native multi-story vegetation on the low bank and sand bar and on some mid-bank locations provides SRA cover. 

1.2.2.2. Modulation of flows and maintenance of bank stability. Affected SRA cover provides bank stability, reduces sedimentation of the main channel, and diminishes flood impacts as described in section 1.2.1.2, "Modulation of Flows and Maintenance of Bank Stability". 

1.2.2.3. Maintenance of undercut bank. The root systems from affected SRA cover plants restrict soil loss from banks in which they are present during periods of high flow, which helps to promote undercut bank. 

1.2.2.4. Provide shade to aquatic habitats. Affected SRA cover from riparian forest vegetation and affected undercut bank provide direct overhead shade to the river channel (see section 1.2.1.5, "Provide shade to aquatic habitats"). 

1.2.2.5. Maintenance of escape cover. Affected SRA cover and undercut bank provide escape cover from predators for anadromous fish such as steelhead and chinook salmon and resident fish such as Pacific lamprey. 

1.2.2.6. Provide organic matter input. Affected SRA cover provides organic matter to the river in the form of leaf litter, insect drop, and downed woody material. This organic matter is used as food and escape cover for fish and other aquatic organisms. 

1.3. Summary of Impacts 
1.3.1. Riparian and Urban Forest 

1.3.1.1. Riparian Forest. Project implementation will result in the direct permanent removal of approximately 10.45 acres of riparian forest, resulting in a 22% decrease within the project area (Table 3-2a). This is considered a significant impact because a substantial permanent loss or degradation of a sensitive habitat resource will occur as part of Project implementation and, as a result, mitigation is required (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). The affected riparian forest area is located in Reaches A and 6-12, with the largest affected areas occurring in Reaches 9, 10C, and 11A (Table 3-2a). The specific locations for significant impacts on riparian forest are shown in Volume II - Plate Volume of Existing and Impacted Habitats of the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a and 1999b). 

Although not specifically quantified, most of the riparian forest impacts are located on the mid- and upper banks of the river, with fewer impacts on the low bank and sand bar. 

· Low bank and sand bar. Project effects on riparian forest occurring on the low bank and sand bar are primarily from armoring associated with crossovers at the inlet and outlet to bypass channels. 

· Mid-bank and upper bank. Project effects on riparian forest occurring on the mid-bank and upper bank are primarily from the construction of bypass channels and bench cuts. 

In response to the significant impact described above, riparian forest mitigation is being proposed at a 2:1 replacement ratio (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

1.3.1.2. Urban Forest. Project implementation will result in the direct permanent removal of approximately 5.23 acres of urban forest, which equals a 55% decrease within the project area (Table 3-2b). This includes trees protected under the City of San Jose's tree ordinance (see section 1.1.1.2, "Urban Forest"). Mitigation is required for the permanent loss of this resource (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). The affected urban forest area is primarily in Reaches 6 and 8, with a small amount in Reach 9 and along Ross Creek (Table 3-2b). Specific locations for significant impacts on urban forest are shown in Volume II - Plate Volume of Existing and Impacted Habitats of the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999b and 1999a). 

In response to the significant impact described above, mitigation for urban forest will be done at a 1:1 replacement ratio (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 



Table 3-2a
Existing and Affected Riparian Forest, by Project Reach

	Reach
	Existing (acres)
	Affected (acres)

	A
	10.87
	0.19

	6
	2.87
	0.20

	7
	4.24
	0.32

	8
	1.64
	0.24

	9
	8.97
	2.80

	10A
	1.45
	0.78

	10B
	1.08
	0.12

	10C
	3.54
	1.68

	11A
	3.88
	2.73

	11B
	1.06
	0.84

	11C
	2.22
	0.85

	12
	2.25
	0.06

	13
	3.42
	-

	Ross and Canoas Creeks
	-
	-

	Project Total
	47.48
	10.45


	 
	 

	Replacement ratio (required)
	2:1

	Minimum mitigation needed
	20.89

	 
	 

	Future mitigation credits
	5.87*


__________ 

Notes: 

* Approximately 5.87 acres of riparian forest will be available as future mitigation credit, with 0.59 acre serving as future credit for xeric riparian forest impacts. 

Information from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

________________________ 



Table 3-2b
Existing and Affected urban Forest, by Project Reach

	Reach
	Existing (acres)
	Affected (acres)

	A
	-
	-

	6
	4.56
	3.93

	7
	-
	- 

	8
	1.97
	1.01

	9
	0.80
	0.20

	10A
	-
	-

	10B
	-
	-

	10C
	-
	-

	11A
	-
	-

	11B
	-
	-

	11C
	-
	-

	12
	-
	-

	13
	-
	-

	Ross and Canoas Creeks
	2.12
	0.08

	Project Total
	9.45
	5.23


	 
	 

	Replacement ratio (required)
	1:1

	Minimum mitigation needed
	5.23


__________ 

Notes: 

Information from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

______________________________ 



1.3.2. Shaded Riverine Aquatic Cover and Undercut Bank 
1.3.2.1. Shaded Riverine Aquatic Cover. Project implementation will result in the permanent removal of approximately 4,886 linear feet of SRA cover, which equals a 27% decrease within the project area (Table 3-2c). This is considered a significant impact because permanent loss of the habitat may significantly affect aquatic organisms, particularly salmonids, through increases in water temperature, reduction of habitat complexity, and decreases in escape cover. As a result, mitigation is required (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). The affected SRA cover is located primarily in Reaches 7, 9, 10A, 10C, and 11, with lesser amounts in Reaches 6 and 8 (Table 3-2c). The specific locations for significant impacts on SRA cover are shown in Volume II - Plate Volume of Existing and Impacted Habitats of the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a and 1999b). 

In response to the significant impact described above, SRA cover mitigation will be done at a 1:1 replacement ratio subject to NMFS approval (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999). 



Table 3-2c
Existing and Affected SRA Cover, by Project Reach

	Reach
	Existing
	Affected

	 
	Bank Length (feet)
	Stream Area (acres)
	Bank Length (feet)
	Stream Area (acres)

	A
	-
	-
	-
	- 

	6
	1,679
	0.222
	138
	0.015

	7
	4,166
	0.667
	289
	0.080

	8
	1,417
	0.207
	154
	0.027

	9
	5,563
	0.907
	2,027
	0.386

	10A
	1,424
	0.185
	717
	0.102

	10B
	-
	-
	-
	-

	10C
	1,411
	0.174
	535
	0.068

	11A
	1,065
	0.195
	369
	0.056

	11B
	496
	0.105
	381
	0.093

	11C
	590
	0.133
	276
	0.037

	12
	137
	0.001
	-
	-

	13
	-
	-
	-
	-

	Ross and Canaos Creeks
	-
	-
	-
	-

	Total
	17,948
	2.796
	4,886
	0.880

	 
	 
	 
	 
	 

	 
	Replacement ratio (required)
	1:1
	 

	 
	Minimum mitigation needed 
	4,886
	 


_______________ 

Notes: 

Information from the FEIR/EIS (Santa Clara Valley Water Dostrict and U.S. Army Corps of Engineers 1999a). 

_______________________________ 



Table 3-2d. Existing and Affected Undercut Bank, by Project Reach

	Reach
	Existing Bank Length (feet)
	Affected Bank Length (feet)

	A
	-
	-

	6
	2,420
	620

	7
	4,265
	600

	8
	850
	40

	9
	2,090
	350

	10A
	870
	110

	10B
	-
	-

	10C
	430
	-

	11A
	30
	-

	11B
	70
	-

	11C
	85
	-

	12
	-
	-

	13
	-
	-

	Ross and Canoas Creeks
	-
	--

	Project Total
	11,110
	1,720


	 
	 

	Replacement ratio (required)
	1:1

	Minimum mitigation needed
	1,720


__________ 

Notes: 

Information from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

___________________________ 

1.3.2.2. Undercut Bank. Project implementation will result in the removal of approximately 1,720 linear feet of undercut bank, resulting in a 15% decrease within the project area (Table 3-2d). Mitigation is required because implementation of the Project will result in the direct removal of the resource and could significantly affect aquatic organisms, as described in section 1.3.2.1, "Shaded Riverine Aquatic Cover" (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). The affected undercut bank area is located primarily in Reaches A, 6, and 8, with lesser amounts in Reaches 7 and 9 (Table 3-2d). 

In response to the significant impact described above, undercut bank mitigation will be done at a 1:1 replacement ratio (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

2.0 MITIGATION GOALS AND OBJECTIVES 
2.1. Goals 

Riparian Forest: Restore 20.89 acres of self-sustaining riparian forest in Reaches 6-13 within 40 years following construction. This acreage will apply toward direct mitigation of permanent riparian forest impacts from the Project. In addition, restore 5.23 acres of self-sustaining xeric riparian forest in Reaches 6-13 within 40 years following construction. This acreage will apply toward direct mitigation of permanent urban forest impacts from the Project. 

Shaded Riverine Aquatic Cover: Restore 4,886 linear feet of self-sustaining SRA cover habitat as part of riparian forest creation and enhancement in Reaches 6-7 and 9-12 within 40 years following construction or completion of any remedial measures. This acreage will apply toward direct mitigation of permanent SRA cover impacts from the Project. 

Undercut Bank: Restore 1,720 linear feet of self-sustaining undercut bank habitat in Reaches A and 6-13 within 40 years following construction or completion of any remedial measures. This acreage will apply toward direct mitigation of permanent undercut bank impacts from the Project. 

It is anticipated that with the attainment of these goals, there will be no net loss of affected habitat acreage or function as a result of Project implementation. All mitigation will occur onsite in Reaches 6-13. The mitigation design for riparian forest, SRA cover, and undercut bank mitigation is guided by the objectives described below. 

2.2. Objectives 

2.2.1. Riparian Forest 

· Develop and maintain a riparian forest plant community. Develop and maintain a multistory riparian forest plant community that provides vegetation characteristics similar to those provided by the affected habitats. Specifically, restore riparian forest dominated by species locally native to the Guadalupe River watershed to maintain species diversity. Restore using species adapted to mesic conditions and tolerant of frequent inundation and scour in low bank and sand bar locations, low summer soil moisture or moderately deep groundwater tables in mid-bank locations, and xeric conditions in upper bank and terrace locations. 

· Develop and maintain bank stability and modulate flows. Develop and maintain a riparian forest that reduces water velocity, provides bank stability, diminishes flood impacts on downstream structures, (e.g., bridges) and minimizes channel sedimentation. 

· Develop and maintain habitat interspersion and connectivity. Develop and maintain a riparian forest that provides a movement corridor for wildlife species similar to or better than that provided by the affected riparian and urban forest. Specifically, plant riparian vegetation in existing gaps or openings (unvegetated or ruderal herbaceous areas) to reduce fragmentation in the riparian corridor. 

· Develop and maintain nesting, foraging and escape cover. Develop and maintain riparian forest with a range of open to closed multi-story canopy structure that provides nesting, foraging, and escape cover for woodland wildlife species similar to that provided by the affected riparian and urban forest. 

· Provide shade to aquatic habitats. Develop and maintain riparian forest that benefits aquatic habitat by providing direct and indirect shade to the river channel similar to that provided by the affected riparian forest not included in the SRA cover area (see section 1.2.2.4, "Provide shade to aquatic habitats"). 

2.2.2. Shaded Riverine Aquatic Cover and Undercut Bank 
· Develop and maintain riparian forest plant community. Develop and maintain a multi-story riparian forest plant community that provides vegetation characteristics similar to those provided by the affected SRA cover. Specifically, plant native riparian forest trees and shrubs within 15 feet of the base-flow channel. 

· Develop and maintain bank stability and modulate flows. Develop and maintain SRA cover that reduces water velocity, provides bank stability, diminishes flood impacts on downstream structures, and minimizes channel sedimentation similar to that provided by the affected SRA cover. 

· Develop undercut bank and maintain instream cover. Develop undercut bank and maintain instream cover similar to that maintained by the affected SRA cover root systems. 

· Provide shade to aquatic habitats. Develop and maintain SRA cover and undercut bank that benefit aquatic habitats by providing direct overhead shade to the river channel similar to that provided by affected SRA cover and undercut bank. Specifically, plant native riparian forest trees and shrubs within 15 feet of the base-flow channel. 

· Provide refugia. Develop and maintain SRA cover and undercut bank that provides refugia for fish and other aquatic species, similar to that provided by affected SRA cover and undercut bank. The refugia may be in the form of escape cover from predators or low velocity holding areas (e.g., pools). Specifically, restore using locally native riparian forest trees and shrubs planted within 15 feet of the base-flow channel. 

· Provide organic matter input. Develop and maintain SRA cover that provides organic matter beneficial to fish and other aquatic organisms similar to that provided by affected SRA cover. 

3.0 MITIGATION DESIGN CONCEPTS 
The mitigation design concepts outlined in this MMP for mitigating Project effects on riparian and urban forest and SRA cover and undercut bank have been developed based on historical and recent information collected on soils, hydrology, and vegetation conditions, including information in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a), soil surveys (Appendix E), and field observations conducted in July 1999. Because of the number and variation of individual sites included in this MMP, an approach has been taken that provides general information for plant selection, maintenance, success criteria, and other requirements that will be further developed (e.g., site-specific plant pallettes and planting densities) and refined (e.g., success criteria) based on more site-specific information on soils, groundwater, slope, vegetation, and other factors for each mitigation site, and vegetation characteristics of reference sites with similar hydrogeomorphic and soil characteristics. As the mitigation design concept is refined in future phases, the District will continue to coordinate with resource agencies on design decisions. 

The approach has been to develop preliminary tree, shrub, and herbaceous species plant pallettes (Tables 3-3a through 3-3c) to provide initial guidance for plant selection at different bank locations. The pallettes were developed by characterizing the affected vegetation in reaches where the Project would both affect the largest amount of vegetation and where most mitigation plantings will be installed (i.e., Reaches 6, 9, 10B, 10C, 11A, and 12A). Based on previous vegetation surveys conducted as part of the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a) and recent site observations (July 1999), a composite of dominant, common, and occasional native woody species and herbaceous species was identified by bank location for the Project area (see section 1.1.1.1, "Riparian Forest"; Tables 3-1a through 3-1c). The preliminary plant pallettes were then developed using the native species occurrence information provided in Tables 3-1a through 3-1c, and modifying the occurrence information based on assumptions of native species dominance in the absence of substantial competition by non-native species. For instance, valley oak, coast live oak, and blue elderberry are not dominants on upper bank and terrace locations in the affected riparian forest; non-native species are dominants in these locations. However, valley oak, coast live oak, and blue elderberry are expected to be the dominant trees at upper bank and terrace locations when the non-native species (e.g., black locust and introduced California black walnut) do not dominate. The dominance and occurrence characterization of species by reach and bank location serves to assist with the development of a plant pallette for SRA cover and riparian forest mitigation efforts that is reflective of the affected habitat. 

Site-specific plant selection and planting densities will be determined by using information gathered from previous studies, along with further site-specific investigations, as needed, to refine the existing information. Previous studies that may be used in the development of site-specific planting plans include data gathered from previous project area tree surveys (Appendix V-C, Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a), available soil moisture and groundwater estimations in Reach 10B (Jones & Stokes Associates 1993), and general soil and groundwater evaluations conducted in the project area in 1998 (Appendices E and F). Future studies that may be conducted at specific sites to assist in the development of site-specific planting plans include a detailed soil survey, soil moisture and groundwater investigation, assessment of slope and bank location, characterization of vegetation cover, density and composition, and other studies, if needed. If future studies are not conducted prior to initial mitigation plantings, the planting densities may developed based partly on the survival and vegetative cover estimates provided in sections 4.1.2, "Survival"; 4.1.5, "Vegetative Cover"; and 4.2.2, "Survival for SRA Cover". 

As described previously, bank location designations (i.e., low bank and sand bar, mid-bank, and upper bank and terrace) are assumed to occur along certain elevations of the bank. However, this generalization may need to be fine-tuned at certain mitigation sites through site-specific studies. Additionally, because mitigation sites often exist over an elevational gradient (i.e., two or more bank locations can be part of the same mitigation site), it will be necessary to look at site-specific information to determine if, for example, the site is a bench cut occurring at a fairly constant elevation or a natural bank that may have some elevation gradient. 

Specific information on the mitigation design concepts for riparian and urban forest and SRA cover and undercut bank is provided below. 

3.1 Riparian Forest 

Mitigation of impacts on affected riparian and urban forest habitats will occur by restoring riparian forest in Reaches 6 through 13 (Exhibit A, Tables 3-4, F-14, and F-15). Urban forest mitigation sites will be planted with riparian forest plant species adapted to xeric conditions generally found at the urban forest mitigation sites (see introduction to this chapter). 

Riparian forest mitigation sites include: 

· Natural bank and terrace areas capable of supporting riparian vegetation but currently lacking woody riparian vegetation cover due to past disturbances; and 

· graded bench-cuts, cut-and-fill areas, and other surfaces created by the Project for flood conveyance or mitigation purposes. 

Table 3-3a
Preliminary Plant Pallette for Trees for Riparian Forest and SRA Cover Mitigation Sites, by Bank location

	Species
	Low bank and sand bar1, 2
	Mid-bank1, 2
	Upper bank and terrace1, 2

	Arroyo willow 
Salix lasiolepis
	D, R
	D
	C

	Blue elderberry 
Sambucus mexicana
	D
	D
	D, R

	Box elder 
Acer negundo
	C, R
	C, R
	C

	California buckeye 
Aesculus californica
	C
	D
	C

	California bay laurel 
Umbellularia californica
	O
	O
	O

	Coast live oak 
Quercus agrifolia
	C
	C, R
	D, R

	Fremont cottonwood 
Populus fremontii ssp. fremontii
	D, R
	D, R
	C

	Red willow 
Salix laevigata
	D, R
	C, R
	O

	Shining willow 
Salix lucida ssp. lasiandra
	C, R
	O
	-

	Valley oak 
Quercus lobata
	C, R
	D, R
	D, R

	Western sycamore 
Platanus racemosa
	C, R
	D, R
	C



_______________ 
Notes: 
1 Bank locations: 
Low bank and sand bar - begins at the channel bottom and extends to 6 feet above the toe of the bank. The low bank and sand bar location is synonymous with zones A, B, and C, as described in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 
Mid-bank - begins 6 feet above the toe of the bank and extends to 6 feet below the top of the bank. The mid-bank location is synonymous with zone D, as described in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 
Upper bank and terrace - begins 6 feet below the top of the bank and extends to the terrace beyond the top of the bank. The upper bank and terrace location is synonymous with zones E and F, as described in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 
2 Prevalence of Species: 
D = Dominant (comprise at least 10% of the trees mix in one or more reaches) 
C = Common (comprise 5 - 10% of the trees mix in one or more reaches) 
O = Occasional (comprise less than 5% of the trees mix in one or more reaches) 
R = Recruits found during field observations in July 1999 
- = Not present at bank location 
________________________________ 



Table 3-3b
Preliminary Plant Pallette for Shrub species for Riparian Forest and SRA Cover Mitigation Sites, by Bank location

	Species
	Low bank and sandbar1, 2
	Mid-bank1, 2
	Upper bank and terrace1, 2

	Brickellia 
Brickellia californica
	O
	O
	-

	California sage 
Artemisia californica
	- 
	O
	O

	California blackberry 
Rubus ursinus
	C
	D
	O

	California rose 
Rosa californica
	C
	D
	D

	Coffeeberry 
Rhamnus californica
	O
	D
	C

	Coyote brush 
Baccharis pilularis
	O
	D, R
	D, R

	Deerweed 
Lotus scoparius
	O
	O
	O

	Mule fat 
Baccharis salicifolia
	D
	D
	D, R

	Redberry 
Rhamnus crocea
	-
	O
	O

	Sandbar willow 
Salix exigua
	D, R
	O
	O

	Snowberry 
Symphoricarpus albus
	-
	O
	O



_______________ 
Notes: 
1 Bank locations: 
Low bank and sand bar - begins at the channel bottom and extends to 6 feet above the toe of the bank. The low bank and sand bar location is synonymous with zones A, B, and C, as described in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 
Mid-bank - begins 6 feet above the toe of the bank and extends to 6 feet below the top of the bank. The mid-bank location is synonymous with zone D, as described in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 
Upper bank and terrace - begins 6 feet below the top of the bank and extends to the terrace beyond the top of the bank. The upper bank and terrace location is synonymous with zones E and F, as described in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 
2 Prevalence of Species: 
D = Dominant (comprise at least 10% of the shrub mix in most reaches) 
C = Common (comprise 1-10% of the shrub mix in most reaches) 
O = Occasional (comprise 1-5% of the shrub mix in one or more reaches) 
R = Recruits found during field observations in July 1999 
- = Not present at bank location 
__________________________ 



Table 3-3c
Preliminary Plant Pallette for Herbaceous Species in Riparian Forest and SRA Cover Mitigation Sites, by Bank location

	Species
	Low Bank and sand bar1, 2
	Mid-bank1, 2
	Upper bank and terrace1, 2

	American vetch 
Vicia americana
	- 
	O
	O

	Aster 
Aster chilensis
	C
	C
	-

	Bog rush 
Juncus effusus
	C
	O
	-

	California brome 
Bromus carinatus
	-
	O
	O

	California poppy 
Eschscholzia californica
	-
	C
	C

	California wild grape 
Vitis californica
	C
	C
	C

	California bee plant 
Scrophularia californica
	O
	O
	-

	California buttercup 
Ranunculus californica
	-
	O
	O

	California fuchsia 
Epilobium canum ssp. canum
	-
	O
	O

	Checkerbloom 
Sidalcea malvaeflora
	-
	O
	O

	Clover 
Trifolium obtusifolium
	-
	O
	O

	Common yarrow 
Achillea millefolium
	-
	O
	O

	Creeping wildrye 
Leymus triticoides
	D
	D
	D

	Douglas' baccharis 
Baccharis douglasii
	C
	-
	-

	Field mint 
Mentha arvensis var. lanata
	C
	-
	-

	Fiesta flower 
Pholistema auritum
	-
	O
	O

	Hooker's evening primrose 
Oenothera hookeri
	C
	C
	O

	Mugwort 
Artemisia douglasiana
	D
	D
	O

	Pacific sanicle 
Sanicula crassicaulis
	-
	O
	O

	Small-flowered needlegrass 
Nassella lepida
	O
	O
	O

	Soaproot 
Chlorogalum pomeridianum
	O
	O
	O

	Sprangle top grass 
Leptochloa fascicularis
	C
	O
	-

	Tomcat clover 
Trifolium tridentatum
	O
	O
	O

	Turkey mullein 
Eremocarpus setigerus
	O
	C
	C

	Virgin's bower 
Clematis ligusticifolia
	O
	O
	O

	Western melica 
Melica californica
	O
	O
	O

	Wild cucumber 
Marah fabaceus
	O
	O
	O

	Willow herb 
Epilobium ciliatum ssp. ciliatum
	C
	C
	-



_______________ 
Notes: 
1 Bank locations: 
Low bank and sand bar - begins at the channel bottom and extends to 6 feet above the toe of the bank. The low bank and sand bar location is synonymous with zones A, B, and C, as described in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water Dsitrict and U.S. Army Corps of Engineeers 1999a). 
Mid-bank - begins 6 feet above the toe of the bank and extends to 6 feet below the top of the bank. The mid-bank location is synonymous with zone D, as described in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water Dsitrict and U.S. Army Corps of Engineeers 1999a). 
Upper bank and terrace - begins 6 feet below the top of the bank and extends to the terrace beyond the top of the bank. The upper bank and terrace location is synonymous with zones E and F, as described in the FEIR/EIS and associated technical appendices (Santa Clara Valley Water Dsitrict and U.S. Army Corps of Engineeers 1999a). 
2 Prevalence of Species: 
D = Dominant (comprise at least 10% of the herbaceous vegetation mix in most reaches) 
C = Common (comprise 1-10% of the herbaceous vegetation mix in most reaches) 
O = Occasional (comprise 1-5% of the herbaceous vegetation mix in one or more reaches) 
- = Not present at bank location 
_____________________________ 



Table 3-4
Riparian Forest, SRA Cover, and Undercut Bank to be Restored as Part of Mitigation Efforts, by Reach 

	Reach
	Riparian Forest Mitigationa 

(acres)
	SRA Cover Mitigation 

(linear feet)
	Undercut Bank Miitgationb 

(linear feet) 
	Proposed 

Implementation Schedule

	A
	-
	
	-
	 
	
	2000-2002

	6
	3.61
	
	17
	 
	
	2000-2002

	7
	4.94
	
	1,335
	 
	
	2001-2003

	8
	0.44
	
	- 
	 
	
	2004-2005

	9
	2.56
	
	1,338
	 
	
	2010-2012

	10A
	0.50
	
	960
	 
	
	2012-2019

	10B
	3.89
	
	2,180
	 
	
	2000-2002

	10C
	2.98
	
	1,741
	 
	
	2012-2019

	11A
	3.44
	
	3,150
	 
	
	2023-2025

	11B
	0.90
	
	1,012
	 
	
	2023-2025

	11C
	0.97
	
	640
	 
	
	2023-2025

	12
	6.45
	
	975
	 
	
	2000-2002

	13
	1.29
	
	- 
	 
	
	2000-2002

	Subtotal
	31.97
	
	13,348
	1,720
	
	 
	 

	Future Mitigation Credit
	5.87
	
	8,462
	not applicable
	
	 
	

	Compensatory Mitigation
	26.12
	
	4,886
	1,720
	
	2025 - all mitigation is installed
	


_______________ 

Notes: 

Information is from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

a Includes xeric riparian forest plantings to mitigate for Project effects on urban forest. 

b Undercut bank will be directly constructed in Reaches 11A, 11B, and 11C (approximately 600 feet will be constructed in conjunction with biotechnical bank stabilization techniques in this area). At a minimum, approximately 1,120 is expected to occur throughout the project area where SRA cover is planted. 

________________________________ 



3.2 Shaded Riverine Aquatic Cover and Undercut Bank 
Mitigation of impacts on affected SRA cover will occur in Reaches6, 7, and 9-12 (Exhibit A, Table 3-4 and F-14). Mitigation of affected undercut bank will occur directly (i.e., through biotechnical bank stabilization techniques) in Reach 11 (Exhibit A) and indirectly (i.e., naturally restored) throughout the project area as the root systems of mitigation and existing plants mature. 

3.2.1 Shaded Riverine Aquatic Cover 
In order to qualify as SRA cover mitigation, native riparian vegetation must be planted within 15 horizontal feet of the perimeter of the base-flow channel in planting zones that are parallel to the river. SRA cover mitigation is a subset of the riparian forest mitigation plantings and will be primarily located within low bank and sandbar and mid-bank locations. 

3.2.2 Undercut Bank 
Undercut bank will be restored using direct and indirect methods as described in the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). Direct methods include the use of biotechnical bank stabilization techniques that involve the placement of root wads and boulders or other materials on erodible or actively eroding slopes (e.g., Reaches 11A, 11B, and 11C), as well as the planting of SRA cover trees and shrubs at these sites. Undercut bank is provided immediately by the dead tree and root tangles of the root wad, and by other materials where they are placed into or over water. Undercut bank also develops at these sites as the bank erodes beneath the biotechnical bank stabilization materials, and some of the materials themselves slowly decay, creating spaces that can provide undercut bank functions. In addition, undercut bank develops as the root systems of SRA cover mitigation trees and shrubs planted at these sites gradually mature, helping to stabilize the slope and resist the erosion that carves out the bank below their roots. 

The indirect method of creating undercut bank is associated with planting SRA cover trees and shrubs elsewhere in the project area. The method is considered indirect because the SRA cover planting is not directly intended to stabilize the erodible bank, as it is in portions of Reach 11. 

The District will consult with the California Department of Fish and Game, U.S. Fish and Wildlife Service, and National Marine Fisheries Service in conjunction with undercut bank design efforts. Approximately 600 linear feet of undercut bank is proposed to be directly constructed as part of biotechnical bank stabilization efforts (Exhibit A), with the remainder of the 1,720 linear foot mitigation requirement provided indirectly in several of the locations where SRA cover is planted. 

4.0 PERFORMANCE AND SUCCESS CRITERIA, MONITORING, AND ADAPTIVE MANAGEMENT 
Performance and success criteria have been developed for riparian forest, SRA cover, and undercut bank mitigation habitats based on the characteristics and functions provided by the associated affected habitats and the mitigation objectives developed to replace lost functions and acreage for these affected habitats (see section 1.1, "Characteristics"; 1.2, "Functions"; and 2.2, "Objectives", respectively). There are no wildlife success criteria, although qualitative wildlife observations will be recorded. Performance criteria are target conditions that, if met, should indicate a successful trend toward meeting success criteria, or that can be used as a basis for subsequent remedial actions through the adaptive management process (e.g., additional planting). Success criteria are target conditions that must be met to determine that the mitigation habitat has successfully mitigated for the habitat acreage and functions lost as a result of Project implementation. 

Because the Project is being implemented over a 25-year period, the monitoring schedule described below assumes that once each phase of the Project is constructed and mitigation implemented, the monitoring would commence for the particular reach. The monitoring schedule for the first 12 years following implementation of mitigation is provided in Table 2-6. 

As discussed in Chapter 2, "Corps-Jurisdictional Areas", an adaptive management team consisting of representatives from the District, Corps, and resource agencies will be convened to assess the success of mitigation habitats and make recommendations to adjust success criteria as appropriate. The performance and success criteria provided are preliminary. They are based on existing information about the conditions of the project area and may be refined based on future site-specific studies (see section 5.0, "Mitigation Design Concepts"). Performance criteria for sites implemented later in the 25-year Project implementation period may also be refined based on the performance of earlier implementation sites. 

The monitoring methods provided below are designed to determine if vegetation, shade and channel invert stability performance and success criteria associated with riparian forest, SRA cover, and undercut bank restoration have been met, and to provide resource agencies with information on general trends in wildlife use over time. Alternative monitoring methods may be substituted if they are approved by the resource agencies. This may be advisable if unforseen difficulties arise when implementing the suggested methods. 

4.1. Riparian Forest 
4.1.1. Selection of Permanent Sampling Plots 

Permanent riparian forest vegetation sampling plots will be established in the Project mitigation area and riparian forest reference sites. 

A total of 10% (approximately 2.1 acres) of the total riparian forest mitigation area (approximately 20.89 acres) will be sampled using permanent plots (belt transects) to determine the performance and success of the mitigation. Monitoring of these permanent plots will be conducted according to the schedule in Table 2-6. The total sampling area will be subdivided so that the permanent sampling plots are established by bank location and by reaches proportional to the mitigation area in each reach-bank location. For instance, if the mitigation area in the mid-bank location of Reach 10B is 5% of the total riparian forest mitigation area, then 5% (0.11 acre) of the estimated 2.1 acres will be sampled in the Reach 10B mid-bank location. 

The permanent sampling plot in a reach-bank location will be chosen randomly among the mitigation areas at that location. Continuing with the example above, if there are three separate mitigation areas in the Reach 10B mid-bank location, one of the three sites would be randomly chosen for the 0.11-acre sampling plot. If the site is too small for the sampling size allocated to that reach-bank location, new sites will be randomly chosen within the reach-bank location until one is selected that is large enough to accommodate the allocated sampling plot size. The sampling plot will be a belt transect placed across the mitigation site, with the center of the mitigation site serving as the center of the sampling plot. The belt transect will be laid out so that the transect center line goes through the center of the sampling plot either perpendicular or parallel to the creek channel, determined by a random selection. The ends of the transect will be the edges of the mitigation site. The width of the belt transect will be determined by dividing the allocated sampling plot size by the center line distance. 

To better facilitate the sampling of mitigation areas that are representative of the general variations in site characteristics within the sampled plots, the Adaptive Management Team may group reaches according to their similarities in site conditions and vegetation characteristics. For instance, Reaches 7-9 may be grouped because they now generally support a similar, dense, continuous riparian forest and similar soil, channel profile, and hydrological conditions. If, after Project construction, they continue to share these site characteristics, they could be grouped and treated as though they were one reach to sample within. Once reaches are grouped, mitigation areas will be totaled by bank location to determine the proportion of the total area. If enough reaches are grouped together, it may be necessary to choose more than one mitigation site in a grouped reach-bank location. 

Reference Sites. Monitoring reference sites may allow change in vegetation parameters attributable to environmental variability, such as weather, fire, invasion of exotic species, insect damage, and disease, to be separated from failure or success of installed riparian vegetation. Applicable indicators may include heath and vigor, natural recruitment, and percent vegetation cover. Measurable objectives for the mitigation sites are not derived from those at the reference sites, but environmental variability at the reference sites may indicate variability independent of Project and mitigation effects. 

The Adaptive Management Team will review the selected reference site locations and determine the appropriateness of methods to be used to assess environmental variability. The reference sites will be chosen within the Project area so that the response to systemwide environmental variation is reasonably expected to be reflected by changes in indicators at both the reference site and mitigation area. Indicators will be monitored concurrently at the reference sites and in the mitigation area. 

4.1.2. Survival 

Survival is represented by the percent of live individuals, by species, planted as part of mitigation efforts. Survival will be monitored for a minimum of one year following initial planting and any remedial planting in each permanent sampling plot. After one year, vegetative cover will be monitored instead of survival, where feasible. Plants installed in drier mid-bank and upper bank and terrace locations are generally expected to take longer to establish, grow, and to develop measurable canopies than those planted in the moist low bank and sand bar location. Therefore, survival may continue to be monitored for up to four years at sites in which it has not yet become feasible to monitor vegetative cover. Survival may also continue to be monitored at sites that show substantial decreases in survival by all species together (e.g., less than 70% of the previous year's live individuals survive). Herbaceous species planted as part of mitigation efforts are generally short-lived and recruit annually; therefore, these species will not be monitored for survival. 

Survival targets are performance criteria and are provided only to serve as early indicators of trends toward meeting the cover success criteria and to help analyze the suitability of a site to support particular species. The performance criteria are considered preliminary. They are based on a planting pallette derived from Tables 3-1a through 3-1c, an irrigation period of 1.5 years, and the hydrological characteristics of the affected area (see section 1.1, "Characteristics"). The site-specific planting plans will be designed to maximize the survival rates by considering site-specific information (see section 5.0, "Mitigation Design Concepts"). Based on evaluation of monitoring results, the Adaptive Management Team may adjust the survival performance criteria for trees and shrubs consistent with the species composition and carrying capacity of the mitigation sites. Because of the likelihood of scour and inundation at lower bank and sand bar locations, limited soil moisture during the summer at higher bank location, and a short irrigation period, the survival rate is generally expected to be low. 

4.1.2.1. Species Performance Criteria. For specific mitigation sites on the low bank and sand bar and mid-bank locations, a minimum of 10% of the individuals of each planted species must survive for 1-4 years (1 year on low bank and sand bar, and 1 to 4 years on the mid-bank and upper bank and terrace) to be considered suitable for the mitigation site. If the mitigation sites fail to meet other vegetation success criteria, and remedial planting is necessary, species with less than 10% survival will generally not be replanted. Species with over 60% survival on the low bank and sand bar location, or 35% survival on mid-bank and upper bank and terrace locations, will be considered well-adapted to the site and good choices for any remedial planting that may be necessary at those sites. 

4.1.2.2. Mitigation Site Performance Criteria. For mitigation sites on the low bank and sand bar, a minimum of 60% of the initial planting of trees and shrubs must survive for 1 to 4 years. For mid-bank sites, a minimum of 40% must survive, and for upper bank and terrace sites, a minimum of 30% must survive 1 to 4 years following initial planting. Planting densities at mitigation sites may be assisted by this preliminary assessment of expected survival, if additional site-specific studies are not conducted, and planting plans are developed based on the assumptions stated above (see section 4.1.2, "Survival"). 

4.1.2.3. Gap Performance Criteria. All planted sites should have a continuous distribution of live trees and shrubs, with no gaps of dead vegetation larger than those formed by 10 adjacent plants. Gaps of this size or larger would be significantly larger than those formed by a random distribution of dead plants, based on the expected survival rate. Such gaps could indicate the unsuitability of a site for the planted species or damage due to a catastrophic event (e.g., major flood event or herbivory by beavers). Gaps may also leave an opportunity for non-native species to colonize. Gaps may need to be replanted. 

4.1.2.3. Monitoring Methods. Survival of individual trees and shrubs is defined as a minimum health and vigor rating of "poor" (see section 4.1.3.2, "Monitoring Methods"). Survival will be estimated for all planted trees and shrubs in each permanent sampling plot. Each tree and shrub planted in the sampling plot will be permanently tagged and identified to species. Survival of each tagged plant will be assessed annually in August or September annually for up to four years after planting until vegetative cover monitoring becomes feasible or so long as survival can be measured and continues to drop substantially (see section 4.1.2, "Survival"). Gaps formed by dead trees and shrubs will be identified along with any apparent causes. After as early as 1 year, cover will replace survival in determining the success of riparian forest mitigation, where cover becomes feasible to measure. 

4.1.3. Health and Vigor 
Health is defined as the absence of disease and vigor as the robustness of a plant. Health and vigor will be rated for each planted tree and shrub in the permanent sampling plots. The ratings will be compiled, by species and by plot, to indicate the suitability of a reach-bank location for each species planted there, and the overall success of mitigation plantings at the reach-bank location. The data will be used to estimate trends in plant health, identify deficiencies in plant material and planting and maintenance practices, indicate the need for remedial measures, and identify individual plants that must be replaced. 

Health and vigor will be evaluated using the following criteria: 

· foliage--symptoms of disease, size, color, wilting, defoliation, new growth, browsing by wildlife, and insect damage; 

· wood--symptoms of disease, browsing by wildlife, insect damage, girdling, structural deformities, die-back, and sunburn; and 

· rootcrown--symptoms of disease, girdling, insect damage, and die-back. 

4.1.3.1. Success Criteria. The average rating for health and vigor must exceed 2 ("fair") for the sample. A rating of fair is not uncommon under natural conditions. The health and vigor criteria allows clear differentiation between dead and live trees and enables remedial action to be initiated prior to the death of a substantial portion of the vegetation in permanent sampling plots. 

4.1.3.2. Monitoring Methods. Plant health and vigor will be assessed for all planted trees and shrubs in each permanent sampling plot, then averaged for the plot. Plant health and vigor will be assessed annually in August or September for up to 4 years following planting in conjunction with survival monitoring. If natural recruitment occurs at a level that exceeds the density of planted trees and shrubs, health and vigor will no longer be directly scored for individual plants in the plot, but will be assessed qualitatively for the vegetation in the plot as a whole. 

Health and vigor will be rated as follows: 

3 good--less than 25% of plant affected by cumulative symptoms of poor health, for example, disease, insect damage, mechanical damage, and poor structure. 

2 fair--25% to 75% of plant affected by cumulative symptoms. 

1 poor--greater than 75% of plant affected by cumulative symptoms. 

0 dead. 

4.1.4. Natural Recruitment 

Establishment of native trees and shrubs by natural reproduction indicates sustainability of the mitigation and progress toward a forest that can perpetuate itself with minimal intervention. 

4.1.4.1. Success Criteria. Natural recruitment of native woody trees and shrubs must be apparent in the permanent sampling plots by year 6 in all low bank and sand bar and mid-bank locations, and by year 12 in upper bank and terrace locations. 

4.1.4.2. Monitoring Methods. Natural recruitment will be determined through visual assessment in each permanent sampling plot. The visual assessment will be conducted in August or September in the sixth and twelfth years following planting, and in each year that survival data is also collected. Visual assessment will include recording an estimate of the approximate number of volunteer seedlings and vegetative sprouts, by species (woody species only), in each permanent sampling plot; noting assumed or observed recruitment mechanisms, for example, seed dispersal or rhizomatous or sucker growth; and recording seed production observed on planted trees and shrubs. Observations of site-specific characteristics within each sampling plot that may influence natural recruitment will also be recorded. These site-specific characteristics could include dense seedling growth, sedimentation or scour, soil texture, soil moisture, and signs of herbivory. Whether the native riparian vegetation in the riparian mitigation area can be sustained will be inferred from the recruitment data obtained through year 6. 

4.1.5. Vegetative Cover 

Vegetative cover is the percentage of ground surface covered by a vertical projection of the native vegetation canopy. Vegetation cover is a primary target upon which the success of riparian forest mitigation sites will be based. It will be measured as early as year 2, where feasible, and will replace survival performance criteria. 

The success criteria are based on project area characteristics (see section 1.1.1.1, "[Characteristics of] Riparian Forest"), and the estimated vegetative cover that will generally develop after 12 years, and tall tree (i.e., Fremont cottonwood) maturity (estimated to be 40 years) based on an analysis of size-age relationships for trees in the project area (Appendix V-C, Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). Fremont cottonwoods were chosen as representative of the mature forest because they are the predominant native tree in the affected forest and they are expected to continue to be one of the dominant native trees after mitigation restoration is completed. No comprehensive study of vegetative cover by the affected vegetation has been conducted and analyzed. Further studies may result in adjustments of the success criteria for bank locations or specific mitigation sites (see section "5.0, Performance and Success Criteria, Monitoring and Adaptive Management"). 

4.1.5.1. Success Criteria. In the low bank and sand bar location, planted and volunteer native trees and shrubs should together provide at least 60% total cover in at least three-fourths of the total sampled area, and at least 30% total cover in a maximum of a quarter of the sampled area, within 12 years after planting. The 60% cover target is based on moderately dense planting (e.g., 7-12 feet on center), mostly tall and short trees (e.g., Fremont cottonwood, willows and blue elderberry), an average annual cover increase of approximately 5% of the total planted area based on the performance of trees and shrubs planted in areas with similar moisture regimes, and an estimated cover of 80% 40 years after planting. The 30% lower cover target is based on expected scouring or entrainment of installed and volunteer vegetation on a portion of the planting area (maximum 1/4th of the low bank and sand bar planting area). 

In mid-bank locations, planted and volunteer native trees and shrubs should together provide at least 40% cover within 12 years after planting. This is based on a moderately dense (e.g., 7-12 feet on center) planting of tall and short trees and shrubs (e.g., Fremont cottonwood, western sycamore, arroyo willow, blue elderberry and buckeye), an average cover increase of approximately 4% of the total planted area per year, and an estimated cover of 70% 40 years after planting. In addition, to ensure that a multi-story canopy develops, there should be at least 30% relative cover within 12 years after mitigation planting by species which are typically found in understory and mid-story layers, and 30% relative cover by species typically found in overstory layers. 

In upper bank and terrace locations, planted and volunteer native trees and shrubs should together provide at least 30% cover within 12 years after planting. This is based on a moderately dense (e.g., 7-12 feet on center) planting of tall and short trees and shrubs (e.g., coast live oak, valley oak, blue elderberry, coyote brush, and mule fat), an average cover increase of approximately 3% of the total planted area per year, and an estimated cover of 50% 40 years after planting. In addition, to ensure that a multi-story canopy develops, there should be at least 30% relative cover within 12 years after mitigation planting, by species which are typically found in understory and mid-story layers and 15% relative cover by species typically found in overstory layers. The reason for a lower overstory layer target is an expected slower growth rate by oaks in the upper bank and terrace locations than by Fremont cottonwoods and sycamores in the mid-bank location. 

Regression analyses should also indicate, by year 12, a positive trend toward meeting year 40 target cover values at all bank locations. If year 12 cover criteria are not met, but regression analyses indicate meeting or exceeding year 40 target cover values, the Adaptive Management Team will decide to continue monitoring or consider the Project successful in meeting vegetation cover criteria. 

4.1.5.2. Monitoring Methods. Vegetative cover of trees and shrubs will be measured using the line intercept transect method (Bonham 1989). 

The riparian forest mitigation sites are noncontinuous. Parallel transects 50 feet apart and approximately perpendicular to the sampling plot center line will be established. A total of three transects will be chosen as permanent sampling lines for vegetative cover in each sampling plot using a random sampling technique (Cochran 1963). 

A measuring tape will be stretched taut along the transect, and the length of the intersection of the vertical projection of the canopy of the native and non-native tree and shrub layers will be recorded. The percent canopy cover will be determined for tree and shrub layers by dividing the length of the transect intercepted by a canopy of trees or shrubs by the total length of the transect. Data collected for all transects will be averaged, by bank location and by reach, to determine the canopy cover provided by riparian forest species for each reach-bank location and also for each bank location throughout the entire mitigation area. The cover of either trees or shrubs should equal 100% minus the percent of area not covered by trees or shrubs. 

Vegetative cover will be applicable as soon as it is feasible to measure, possibly beginning as early as the second year following planting. The line intercept method will be used to measure vegetative cover until aerial photograph or GIS image interpretation provides a reliable estimate of tree and shrub cover at one or more bank locations. Aerial photography or GIS image interpretations will then be used in each year that cover is monitored to determine the total tree and shrub cover by reach and bank location and overall, by bank location, in the mitigation area. If it is not feasible to determine tree and shrub cover from aerial photographs or GIS images, the line intercept transect method will be used throughout the monitoring period. 

Aerial photography will produce photographs or GIS images that will facilitate identification and measurement of riparian plant species. The photographs will be taken in August or September to coincide with the peak period for cover development for riparian vegetation. The photographs will be approximately rectified and incorporated as a GIS data layer, or for on-screen viewing at any scale, or printed at a scale of 1 inch = 50 feet (1:600) or better, either of which will permit accurate estimation of percent vegetative cover. The mapping of vegetative cover from the aerial photograph or GIS image will be verified in the field to ensure the accuracy of the mapping and to determine the percent canopy cover provided by native and non-native trees and shrubs. For the maps produced from the aerial photographs or GIS images to be considered valid, the measurements made on the photographs or GIS images must not be significantly different, for each sampled planting area, from the measurements made in the field (=0.05). In some cases, shrub cover may be obscured on the aerial photographs by tree canopy cover. If this happens, shrub cover will be estimated during the field verification. After mapping the tree and shrub canopy on GIS images or aerial photographs, the relative cover of trees and shrubs will be determined using a digital planimeter, computer-aided design (CAD) software, or other appropriate method, or calculated directly using GIS software. 

The development of vegetative cover and the likelihood of attainment of the 40-year cover criteria will be analyzed in August or September of the second year following planting (i.e., year 2), if feasible, and again in years 3, 6, 9, and 12. A regression analysis (Draper and Smith 1966) will be performed in years 6, 9, and 12 to predict the expected vegetative cover by year 40. 

4.1.6. Non-Native Species Relative Cover 
The vegetative cover of tree and shrub species at mitigation areas will be composed primarily of native species. The cover provided by giant reed and tamarisk, particularly noxious non-native species, and other non-native species will be assessed. 

4.1.6.1. Success Criteria. Relative to the total cover provided by trees and shrubs, the cover provided by giant reed and tamarisk will be less than 5% each. The relative cover (Bonham 1989) provided by non-native woody riparian species--for example, introduced California black walnut, black locust, and tree-of-heaven--established after planting will be less than 15%. The combined relative cover of non-native woody species will, therefore, be less than 20%. 

4.1.6.2. Monitoring Methods. The relative vegetative cover of non-native species will be estimated for the tree and shrub layers of each transect by the line intercept method described in section 4.1.5.2. "[Vegetative Cover] Monitoring Methods". Relative cover of non-native species is defined as the ground cover by non-native species as a proportion of the ground cover by all tree and shrub species. In addition, any apparent concentrations of colonization in the mitigation area by non-native woody species will be visually identified in the field by a qualified botanist and plotted on aerial photographs or GIS images. 

Visual estimates of cover in the mitigation area provided by non-native species will be made annually through year 3 after the planting of trees and shrubs, and then in years 6, 9, and 12. If feasible, aerial photographs or GIS will instead be used to estimate the cover provided by non-native tree and shrub species. Field verification will be conducted throughout the monitoring period to confirm that aerial photograph signatures for non-native species have been identified correctly and to ensure that non-native shrub and vine cover is also identified. The cover provided by giant reed and tamarisk can be easily estimated from aerial photographs that are taken when tamarisk is in flower, but field verification will be necessary for most other species. After non-native species have been identified from aerial photograph signatures or in the field and delineated on the aerial photographs or GIS images, their relative cover will be determined with a digital planimeter, CAD software, or other appropriate method, or calculated directly using GIS software. 

4.1.7. Wildlife 

No quantitative success criteria are proposed regarding wildlife. However, wildlife species using the restored riparian forest will be recorded during monitoring visits. The qualitative monitoring data will provided resource agencies with information on general trends in wildlife use over time. 

4.1.7.1. Monitoring Methods 

Wildlife species will be recorded monthly between December and June in the first year following planting and again in each year that riparian forest cover monitoring is also conducted. Observations of use will be recorded using a sample data form included in Appendix D. 

4.2 SRA Cover and Undercut Bank 

4.2.1. Selection of Permanent Sampling Plots. Permanent SRA riparian vegetation sampling plots will be established in the Project mitigation area and reference sites for SRA cover. 

Project Mitigation Area. To mitigate for the loss of SRA cover, riparian vegetation will be planted in a zone within 15 feet of the summer shoreline. The 15-foot width will be permanently marked in the field at 100-foot intervals along the stream within the mitigation area. The markers will delineate the boundary between planted riparian vegetation attributable to riparian mitigation and planted riparian vegetation attributable to SRA cover mitigation. The location of each marker will be mapped on an aerial photograph or GIS image to facilitate subsequent monitoring efforts. 

Approximately 20% of the total SRA cover mitigation area (4,886 linear feet) will be sampled to determine the performance and success of the mitigation, using 10 permanent sampling plots located within the SRA cover mitigation area in the Project reaches. Monitoring of these permanent plots will be conducted according to the schedule in Table 2-6. The sampling size and number of sampling plots takes into consideration the expected vegetative cover within the 15-foot-wide riparian band and the fragmented nature of the band. The Adaptive Management Team may adjust the number of plots based on future evaluation of actual variability of the indicators among the initial 10 plots. 

The approximately 5,000 lf of SRA riparian vegetation planted will be subdivided into 10 equal segments, each approximately 500 feet long. The 500-foot segments may be continuous or may be composed of several small segments. One 15-foot by 100-foot permanent plot will be randomly located within each 500-foot segment of SRA mitigation area. The 500-foot segments are not necessarily continuous; therefore, a 100-foot plot will have a set origin, but may span a distance along the stream that exceeds 100 feet. The location of each permanent plot will be determined by selecting a number between 0 and 399 from a random number table. The random number will determine the distance of the closest edge of the plot to the origin of the 500-foot segment. 

Markers on the permanent plots will indicate the plot number. The locations of the markers will be carefully mapped on an aerial photograph or GIS image and the position of the markers will be recorded using a GPS with sub-meter accuracy in a coordinate system based on NAD83. The aerial photograph will be taken in the first August or September following each SRA mitigation planting or as soon as is feasible to record baseline conditions in each mitigation area following construction and planting of that area. 

The slope and the aspect of each plot will be measured. Along with plot location, slope and aspect will be evaluated to determine which conditions have the greatest effect on the success of the mitigation. In addition to indicators monitored within the permanent sampling plots, the condition of riparian vegetation planted outside the plots will be assessed qualitatively. The qualitative evaluation will reveal aspects of the mitigation area (e.g., stunting and erosion) that are not represented by the sample plots. 

Reference Sites. In addition to monitoring indicators of ecosystem functions and habitat values in the mitigation area, these indicators will be monitored at reference sites. Reference sites are discussed in section 4.1.1, "Selection of [Riparian Forest] Permanent Sampling Plots". 

4.2.2. Survival for SRA Cover 

Survival is represented by the number of live trees and shrubs per lineal distance planted as part of mitigation efforts. It will be monitored following initial planting in each permanent sampling plot. Herbaceous species planted as part of mitigation efforts are generally short-lived and recruit annually; therefore, these species will not be monitored for survival. 

The performance criteria and monitoring methods for SRA cover plant survival are the same as described for the low-bank and sand bar location in riparian forest mitigation (see section 4.1.2, "[Riparian and Urban Forest] Survival") except for the switch to shaded stream surface monitoring and the monitoring times. Based on evaluation of monitoring results for other indicators, the Adaptive Management Team may lower the performance criteria for trees and shrubs consistent with the carrying capacity of the mitigation areas for SRA cover. 

Survival monitoring will be conducted annually in August or September for up to 3 years after installation of SRA cover trees and shrubs. Shaded stream surface will replace survival monitoring as early as the second year following planting, if feasible (see section 4.2.6, "Shaded Stream Surface"). 

4.2.3. Health and Vigor 
Success criteria and monitoring methods for SRA cover health and vigor are the same as described for riparian forest (see section 4.1.3, "[Riparian Forest] Heath and Vigor"), except that monitoring will be conducted no longer than 3 years following planting. 

4.2.4. Natural Recruitment 

Success criteria and monitoring methods for SRA cover natural recruitment are the same as described for riparian forest (see section 4.1.4, "[Riparian Forest] Natural Recruitment"), except for that monitoring will be conducted in years 1, 2 (if survival is monitored), 3, and 6 following planting. Success criteria must be met in years 3 and 6. 

4.2.5. Non-Native Species Relative Cover 
Success criteria and monitoring methods for non-native species relative cover are the same as described for riparian forest (see 4.1.6, "[Riparian Forest] Non-Native Species Relative Cover"), except for the monitoring times. Monitoring will occur in each of the first 3 years following planting and every year that shaded-stream surface monitoring continues thereafter. 

4.2.6. Shaded Stream Surface 

The shaded stream surface success criteria for SRA cover is the percentage of the total stream surface area shaded during midday. The shaded stream surface is a measure of the extent of overhead cover (Raleigh et al. 1984). Project implementation will result in a loss of overhead cover and a resulting decrease of 0.88 acre of shaded stream surface, or 4.9% of the total stream area available in the affected reaches. Overhead cover provides habitat for fish and other aquatic organisms and minimizes potential increases in water temperature. 

4.2.6.1. Success Criteria. Trees and shrubs must shade at least 0.88 acres, or an average of 4.9% of the base-flow stream surface contained within the reaches in which SRA mitigation cover is restored, whichever is lower, by year 40, based on the acreage and average percent stream area affected by the Project. The total stream surface area is calculated for normal summer flow conditions during the hours from 10 a.m. to 2 p.m. At least 85% of the stream bank must also be shaded, which allows for some gaps in the vegetation canopy cover that will occur as the vegetation reaches maturity. This is based on the FEIR/EIS analysis of the ratio of SRA cover length to natural bank length in a mature riparian forest in the project area (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). The shaded area success criteria is consistent with the expected growth of riparian vegetation by year 40 and the overhead cover needs of steelhead (Jones & Stokes Associates 1997, Raleigh et al. 1984). The percentage of total stream surface area and bank length shaded must increase toward the success criteria by year 9, and the success criteria must be achieved by year 40. 

4.2.6.2. Monitoring Methods. The percentage of shaded and unshaded stream surface will be estimated for the stream bordering the 10 permanent sampling plots located in the SRA cover mitigation sites. Rectified true color aerial photographs taken in August or September will be used directly or as GIS images to calculate the percentage of shaded stream surface. The photographs or images must be of sufficient quality to allow estimation of shade between 10 a.m. and 2 p.m. The average percent of shaded stream surface will be calculated by dividing the sum of the shaded stream areas in all 10 permanent sampling plots by the sum of the available stream surface in each reach that is sampled, than calculating 20% of the quotient, since only 20% of the restoration habitat area will be sampled. If some reaches are sampled at a different proportion than 20%, of the planted habitat area in that reach, that percentage will be substituted for 20%. A digital planimeter, a computer scan and digital overlay, GIS software or another appropriate method may be used to calculate the percentage of shaded stream surface. 

The total stream area along the length of each 100-foot permanent plot will be based on stream width confirmed with field measurements. If aerial photographs are used, they will be examined at a scale of 1 inch=50 feet (1:600) or better. The accuracy of the estimated percentage of stream surface that is shaded will be verified in the field during August or September of each year that aerial photographs are taken. The measurements made on the photographs must not statistically differ from the measurements made in the field (=0.05). Measurements of the shaded stream bank will be measured by a modified line intercept transect method (Bonham 1989). The transect line will follow the bank-stream boundary along the length of teach 100-foot permanent plot. The shaded length intercepted by the transect between 10 a.m. and 2 p.m. will be estimated. 

The monitoring schedule for SRA overhead shaded cover as stated in the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a) is annually for the first five years and every five years thereafter until year 40. However, upon development and refinement of success criteria and monitoring methods provided in this MMP, the monitoring period has been adjusted from that provided in the FEIR/EIS. The adjusted monitoring schedule is as follows: 

Monitoring will take place as early as the second year following planting, if feasible to measure. Monitoring will continue in the third year following planting and at three year intervals thereafter, until year 40 or until success criteria are met, whichever is first. In year 6 and at every monitoring increment thereafter, a regression estimate will be made of the predicted percentage of shaded stream surface for year 40 (for example, Draper and Smith 1966). 

4.2.7. Wildlife 

No quantitative success criteria are proposed regarding wildlife. However, wildlife species using the restored SRA cover habitat will be recorded during monitoring visits in conjunction with riparian forest wildlife monitoring. The monitoring methods and monitoring schedule are the same as for riparian forest wildlife monitoring (see section 4.7.1. "[Riparian Forest] Wildlife"). 

4.3. Undercut Bank 
4.3.1. Cover 
Instream cover is an important component of SRA cover and fish habitat. Steelhead abundance is correlated with the amount of instream cover (Raleigh 1984). Instream cover includes undercut banks with an undercut width greater than 10 centimeters (cm). 

4.3.1.1. Success Criteria. Consistent with undercut bank present under pre-Project conditions and cover needs of steelhead (Raleigh et al. 1984), undercut bank with an overhang of at least 10 centimeters must be present throughout project reaches for at least 1,720 linear feet. This criterion must be met within 20 years of Project implementation. 

4.3.1.2. Monitoring Methods. The monitoring schedule for undercut bank as stated in the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a) is annually for the first five years and then again in years 10, 15, and 20. However, upon development and refinement of success criteria and monitoring methods provided in this MMP, the monitoring period has been adjusted from that provided in the FEIR/EIS. The adjusted monitoring schedule is as follows: 

A complete survey of the project area stream bank adjacent to the base-flow channel will be undertaken to determine the amount of undercut bank that has been directly or indirectly restored. The first survey will be conducted between April and October one year after a project reach has been constructed. Subsequent surveys will be conducted at 3-year intervals. 

4.4. Reporting 
A report on the monitoring results will be prepared by the District and submitted to the Corps, DFG, USFWS, NMFS, RWQCB, and other appropriate resource agencies. The report will summarize monitoring data collected during the October 16-October 15 monitoring year and will be submitted by December 15 following the conclusion of the preceding monitoring year. The Adaptive Management Team will use the information in the report to assess progress toward the success criteria and recommend remedial actions to be implemented to address performance shortfalls. At minimum, the reports will include the following: 

· A summary and analysis of the monitoring data collected; 

· photographs taken as part of photodocumentation; 

· a list of species growing within the riparian forest and SRA cover mitigation areas; 

· a discussion of any modifications made to monitoring methods; 

· revised as-built drawings; 

· a comparison of the monitoring results with performance and success criteria, including a discussion of trends toward meeting the success criteria; 

· recommendations for adaptive management so the mitigation effort will meet the success criteria within the monitoring period; and 

· a list of individuals who prepared the report or participated in the monitoring activities for that year, including titles and affiliations. 

The Adaptive Management Team will prepare a separate report documenting the results of their assessment of the mitigation program, including any remedial measures for the next year's mitigation and monitoring program. The Adaptive Management Team will amend this MMP, as necessary, on the basis of the monitoring results and through a consensus process subject to any necessary regulatory approvals. 

4.5. Adaptive Management 

The objective of adaptive management is to ensure that physical and ecological functions affected by the Project reestablish and persist in the restored riparian forest, SRA cover, and undercut bank habitats. The adaptive management process provides a mechanism by which remedial actions can be implemented if success criteria are not met or fail to persist once the criteria have been met (e.g., because of competition from invasive weeds). Adaptive management will commence upon completion of the short-term maintenance period and continue as necessary. An adaptive management team consisting of representatives from the District, DFG, USFWS, NMFS, RWQCB, Corps (San Francisco District, Regulatory Branch), and others will be convened to assess the success of the restored habitats, based on information contained in the monitoring reports. The District will be responsible for implementing adaptive management activities. Once success criteria have been met, the District will be responsible for the continued success of the mitigation habitat areas. 

4.5.1. Adaptive Management Options 

Some of the adaptive management options available for addressing failure to achieve the success criteria may include the following: 

· Weed control. Weed control may include abatement of invasive, non-native weed species, as discussed above under short-term maintenance (see sections 6.0, "Short Term Maintenance Period - Weed Control" and 4.1.6, "Non-Native Species Relative Cover"). 

· Replacement planting. Replacement planting may include the installation of seeds, container stock, cuttings, or plugs propagated from local parent stock. If site conditions are determined to be unsuitable for the establishment of the desired plant, an appropriate alternative species will be installed (see sections 4.1.2, "Survival" and 4.1.3, "Health and Vigor"). 

· Irrigation. Periodic deep watering using supplemental irrigation may be provided at mitigation sites characterized by drought-stressed trees and shrubs that have not yet become established. This may occur during prolonged drought periods when the viability of mitigation sites may be threatened. 

· Undercut bank development. If undercut bank fails to develop or persist in the project area, new or additional mitigation methods may be used, such as replacement of biotechnical materials in new locations within the project area, or planting of different species to stabilize the slope (see section 3.2.2, "[Mitigation Design Concepts for] Undercut Bank"). 

· Channel invert stability. The channel invert is the elevation of the stream channel bottom. If qualitative observations during regular project maintenance monitoring indicates the channel invert is undergoing substantial downcutting or deposition,maintenance measures may be implemented, such as using stabilizing weirs or other measures. 

· Vandalism and trespass. The restored mitigation habitats will be constructed within some areas that are currently fenced off from public access. However, if vandalism and trespass occur, signage, additional fencing, or other measures may be required. 

5.0 MITIGATION IMPLEMENTATION 

5.1. Site Preparation, Topsoil Stockpiling, and Grading 
All site preparation, topsoil stockpiling, and grading activities will be in compliance with this MMP, the final engineer's drawings, and/or the mitigation plans and specifications (as applicable). The District will oversee all site preparation, topsoil stockpiling, and grading work, either directly or through its selected contractor. 

5.1.1. Site Preparation 

Site preparation activities for creating riparian forest, SRA cover, and undercut bank include: 

· Vegetation Protection Plan. A vegetation protection plan will be prepared and implemented to protect avoided riparian forest and SRA cover vegetation from inadvertent damage during project implementation. As part of site preparation activities, a pre-construction survey will be conducted to identify and flag locations of construction area boundaries, specific trees to be avoided near or within mitigation area boundaries, and selected trees that may be transplanted to mitigation areas. If practical, selected trees within construction areas may be transplanted in a mitigation area by an experienced tree-moving contractor. The District will inspect and approve the survey work. After receiving approval and before the start of construction, orange plastic barricade fencing will be erected as close to the actual limit of grading or construction as possible. (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

· SWPPP. A SWPPP will be prepared and implemented. The components of a SWPPP include source reduction, erosion and sediment control measures and BMPs designed to reduce the amount of pollutants that may be discharged to the environment via storm water (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). The SWPPP requirements generally apply to the construction of all mitigation sites; however, for some mitigation sites, there are specific requirements. For mitigation sites that are located on steep slopes (e.g., 3:1), an erosion control blanket, cover crop, or other erosion control measures may be necessary to reduce soil loss. 

· Selected Hardscape Removal. Existing riprap, structural foundations, other hardscape features, and debris located within mitigation sites will be removed. 

· Planting Holes. Ruderal herbaceous vegetation within a 30-inch diameter circle around each individual planting hole will be removed, prior to excavation of the hole. 

· Reach 10B. Existing gabion baskets in designated locations on the east bank will be removed and the ruderal herbaceous vegetation and any woody vegetation (native plants may be used for transplants) will be removed prior to grading on east-side channel banks immediately adjacent to the low-flow channel. 

5.1.2. Topsoil Stockpiling 

Before project grading operations begin, the District will identify areas of native topsoil that will be excavated and stockpiled for later use at mitigation sites. Stockpiled topsoil will be used to topdress bench cuts and cut-and-fill areas that will be used for mitigation planting areas. In some cases, stockpiled topsoil may be used to topdress areas where existing riprap, structural foundations, and other hardscape features have been removed as part of site preparation activities. Stockpiled topsoil will not be used on undisturbed natural bank areas that will be planted. 

The quantity of excavated and stockpiled topsoil will vary between project reaches based on local soil conditions. In most cases, at a minimum, the top 24 inches of soil will be stockpiled. The "A" horizons (topsoil layer) of the soils to be salvaged extend to depths below 12 inches. Therefore, because of the depth of topsoil, removing the soil in lifts will not be necessary. Soil will be salvaged and reapplied in as dry a condition as possible. Excessive handling should be minimized to prevent compaction. Stockpiled soil will not be stored for more than 3 months or in piles greater than 6 feet in height. As part of the topdressing, at least 12 inches of soil will be reapplied over the mitigation planting areas. In some cases, a greater quantity (e.g., 24 inches) of topsoil topdressing may be necessary at particular mitigation sites (e.g., riparian forest bench cut mitigation sites) if the underlying soil type or the native topsoil itself is not suitable as a rooting substrate. Prior to topdressing, the underlying soil will be deeply ripped at these sites as necessary to facilitate mixing of the soil layers. 

5.1.3. Grading 
The final design for the riparian forest and SRA cover and undercut bank mitigation sites, including grading requirements, will be determined during preparation of mitigation plans and specifications. Grading will be necessary to construct SRA cover and riparian forest mitigation sites on bench cuts and cut-and-fill areas. Grading will also be associated with the direct construction of undercut bank where biotechnical stabilization techniques will be used. As appropriate, original contours of graded sites will be restored to the maximum extent possible; for example, this will not be appropriate for bench cut sites but may be appropriate for some cut-and-fill areas. On graded sites, plant installation will occur immediately following disturbance to minimize the potential for erosion and sedimentation. Grading will probably not be necessary for mitigation sites on natural bank and terraces. 

5.2 Planting Plan 

5.2.1. Plant Pallette 
Plants will be installed at riparian forest, SRA cover, and undercut bank mitigation sites. Plant pallettes for the mitigation sites will be selected based on information from existing studies and possible future site-specific studies (see section 3.0, "Mitigation Design Concepts"). Some of the information which will be used to develop plant pallettes at specific mitigation sites include: 

· Mitigation objectives (see 2.2, "Objectives"); 

· dominant, common, and occasional native woody and herbaceous species growing in areas that will be affected by the Project, areas where mitigation is planned, and similar locations within the Guadalupe River watershed (Tables 3-1a through 3-1c); 

· species adaptations information (Appendix E); 

· mitigation site characteristics, including position on bank (i.e., low bank and sand bar, mid-bank, and upper bank and terrace; Exhibit A), soil texture (Appendix E), slope, and vertical distance to estimated summer low groundwater (Appendix E); 

· post-project finished grade conditions (Appendix F); and 

· site-specific characteristics determined from possible future studies, including detailed soil characterizations, soil moisture and groundwater evaluations, assessments of slope and bank location, characterizations of vegetation cover, density and composition, and other studies. 

Tables 3-1a through 3-1c list potential tree, shrub and herbaceous species which may be used to assist in developing planting pallettes for riparian forest and SRA cover mitigation. SRA cover species will be planted at constructed undercut bank mitigation sites so there is not a separate plant pallette for undercut bank. Actual plant selection will occur as part of the mitigation plans and specifications phase, in coordination with resource agencies. 

5.2.2. Plant Material 
Plant material may include several different propagule types, including container stock (e.g., tree-pot container size), cuttings, seeds, acorns, and transplants. Propagule types will be of local genetic origin. Propagule types and sizes, collection, propagation, and storage requirements will be provided during preparation of mitigation plans and specifications. 

5.2.3. Plant Layout 

The plant layout for mitigation habitats will be developed based on site-specific species composition and planting density plans which will be based on existing and future studies as described in section 3.0, "Mitigation Design Concepts". Plant locations will generally be irregularly spaced within each mitigation site and indicated with survey pin flags or a similar marking system. 

5.2.4. Planting Holes 

Plant materials (i.e., container stock, cuttings, seeds and acorns, and transplants) will be installed in augured or manually excavated planting holes. Manual excavation methods may be necessary in locations where operating equipment is impractical (e.g., crib walls and steep banks). Deep auguring to feet may be used where feasible to provide looser, more fractured soil conditions that are more conducive to root growth. 

Planting holes will be no less than twice the width and depth of the container or transplant. The sides of the planting hole will be scarified before plant installation and native soils excavated from the planting holes will be used as backfill material. Appendix A contains specifications for planting hole dimensions and plant placement within the planting hole. 

5.2.5. Watering Basins 
Where feasible, watering basins approximately 30 inches in diameter (where feasible) and three inches high will be constructed of native soil around each planting hole, with the exception of planting holes located in frequently inundated areas (i.e., low bank and sand bar and low mid-bank locations) where high flow events may wash out the basin. On gentle sloped banks, the watering basins will be formed on the river side of the planting hole to build-up soil and prevent water from running down slope. On steeply sloped banks (greater than 3:1), watering basins will not be constructed. Other appropriate irrigation methods will be employed in areas without watering basins. Appendix A contains specifications for constructing watering basins. 

5.2.6. Plant Protection Cages 

Plant protection cages, where deemed necessary, will be installed around the riparian forest plantings on upper banks and terraces. Plant protection cages will not be installed for plantings located in the low bank and sand bar and mid-bank locations due to the likelihood of high velocity flows in these locations. Appendix A contains specifications for installing plant protection cages. 

5.2.7. Riparian Forest Perimeter Planting Around Offstream Created Wetland/Percolation Pond in Reach 12 
Riparian forest will be planted around the perimeter of the offstream created wetland/percolation pond and on the loafing island in Reach 12 in order to maximize riparian forest habitat in the project area and to enhance the wildlife habitat value around the percolation pond and created wetland (Figure 2-1). The riparian forest will be planted on a 2:1 slope that is approximately 10 feet wide and continuous around the perimeter of the pond (Figure 2-2). Although the riparian trees have some potential to shade out and suppress the mostly shade-intolerant vegetation in the wetland that will be created along the inside edge of the pond (see Chapter 2, "Corps-Jurisdictional Areas"), the shade is not expected to be of major concern since the wetland band width is relatively large (e.g., greater than 20 feet) and, because the pond is several hundred feet across, and only a small portion of the wetland area will be shaded all day. Regardless, in order to maximize the available sunlight to wetland plants, the planting density of the riparian forest should be low enough (e.g., 30 feet on center) to provide a relatively open canopy (e.g., less than 50% cover). 

5.3 Irrigation 

5.3.1. Application Methods 
Supplemental irrigation applications will vary by reach, mitigation site, and restored habitat. Generally, potential application techniques include use of an automatic or manually operated drip irrigation system or truck watering. Drip tubing would be set and secured on grade, and would extend to planting holes. To prevent mitigation plantings from becoming dependent on irrigation, applications will generally occur for the first 1.5 years following plant installation. However, based on monitoring results, irrigation may be extended for a longer period at some mitigation sites. 

In the event that additional irrigation is needed beyond the 1.5-year minimum irrigation period, the District may decide to leave portions of the irrigation system in place or truck water those sites requiring more water. 

The final irrigation system design, irrigation schedule, and application rates will be determined during the mitigation plans and specifications preparation phase. 

5.3.2. Water Sources 

The water source for irrigation may include existing or future city water lines. At no time will irrigation water be pumped from the Guadalupe River or its tributaries. 

5.4 Implementation Schedule 

To minimize the delay between project effects on riparian forest and SRA cover and the attainment of full compensation at mitigation sites, the District will construct mitigation during the first fall planting season after completing construction in each reach. In addition, the District's Project construction schedule is to begin improvements in Reaches 10B and 12 early in the project phasing. This has been done because Reaches 10B and 12 contain a large majority of the mitigation sites and completing construction in these reaches allows for the earliest possible establishment of mitigation vegetation and for providing compensation for temporal loss of habitat. Table 3-4 summarizes mitigation implementation by project reach. 

5.5. Documentation of As-built Conditions 

Following Project implementation, the District will prepare reproducible as-built drawings of all mitigation site features, based on the original plans and specifications prepared for the riparian forest, SRA cover, and undercut bank mitigation sites. The as-built drawings will be updated as necessary to reflect changes to the mitigation sites as a result of adaptive management and maintenance activities. 

6.0. SHORT-TERM MAINTENANCE 

The short-term maintenance period includes the first 3 years following construction of each mitigation phase. After that time, adaptive management will be used to maintain the mitigation sites (see 5.6. Adaptive Management). Responsibility for short-term maintenance will be fulfilled by the District, either directly through District staff or indirectly through a contractor. Short-term maintenance activities may include: 

· Irrigation system maintenance and operation. The irrigation system will be kept in good working order and drip tubing will be cleaned or replaced if it becomes clogged and cannot deliver the expected water application rate and amount to plants. 

· Weed control. Weed control may include abatement of invasive, non-native weed species (e.g., tamarisk, giant reed, fennel, and invasive grasses and forbs) that may prevent the restored mitigation habitats from establishing. Weeds and weed seed production will be controlled at mitigation sites during the short-term maintenance period by using methods such as cutting. A qualified vegetation management specialist or restoration ecologist will coordinate with the District's Vegetation Management Department to determine which species to control and at what level of infestation to take action. Threats posed by invasive, non-native plants will be assessed on an annual basis at the time of monitoring surveys or during periodic inspections to assist in the establishment of the restored mitigation habitats. The most ecologically- and cost-effective management approaches will also be determined. All vegetation control work involving pesticide use will be conducted using licensed weed control personnel. If subsequent to the short-term maintenance period, success criteria are not met because of competition from weeds, continued weed management measures may be implemented (see section 4.5, "Adaptive Management"). 

· Debris removal. Debris accumulating at the mitigation sites which pose a threat to plant establishment will be removed and legally disposed of offsite. 
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Chapter 4. Visual Impact Mitigation 

1.0 INTRODUCTION 

The District is implementing plantings in gabions, in crib walls, at the tops of banks, and in natural terrace areas adjacent to the gabions and crib walls to mitigate for Project impacts on visual resources. Specific planting sites are identified in the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a) and are included in Exhibit A. The need for visual impact mitigation was identified in the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a) to respond to Project effects on visual resources. 

2.0 GOAL OF MITIGATION 

Visual impact mitigation will screen and soften hardscaped features resulting from Project implementation while enhancing the viewshed and maintaining the natural vegetative character of the river corridor. 

The following objectives have been developed to ensure achievement of this goal. 

2.1. Objectives 

· Blend with existing vegetation. Existing vegetation that borders or is in the vicinity of the visual impact mitigation sites should be considered when selecting plants for the mitigation sites to blend the natural and hardscaped areas. 

· Provide visual interest. Plant selection and layout should be optimized so that color and texture are emphasized. A mixture of trees, shrubs, and ground covers with different evergreen, deciduous, and seasonal color characteristics should be used. 

· Use locally native plants. Selected plants should be native to the Guadalupe River because native species are best suited to local conditions and will help support the local plant community. 

· Use plants tolerant of harsh conditions. Selected plants should be able to establish in relatively harsh environments, such as engineered slopes and under droughty conditions. 

· Avoid establishing work areas in visually sensitive locations. When feasible, areas used for staging and for storing heavy equipment and construction materials should be located outside the visually sensitive areas identified in the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

3.0 PLANTING SURFACES 

Visual impact mitigation plantings will be installed on hardscaped and natural planting surfaces. Hardscape planting surfaces include gabion basket/mattress retaining walls and crib walls. Natural planting surfaces include tops of banks and terraces. 

3.1. Gabion Basket/Mattress Retaining Walls 

Planting boxes will be incorporated into gabion basket/mattress retaining walls to accommodate visual impact mitigation plantings. The planting boxes will consist of a 12-foot by 3-foot open area irregularly located along the upper one-third of the retaining wall. The planting substrate in each planting box will be native material. The substrate may vary from reach to reach, depending on the native material available for backfill (see section 4.2. Topsoil Stockpiling). The spacing of the planting boxes will be dependent on the planting layout identified in the FEIR/EIS (i.e., planting pockets or cluster plantings) (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

3.1.1. Planting Pockets 

Planting pockets are intended to screen undesirable views. For areas proposed for planting pockets, the planting boxes will not be placed in rows, but instead will be placed at varying elevations along the upper one-third of the gabion retaining walls (Figure 4-1). 

3.1.2. Cluster Plantings 

Cluster plantings are intended to break up long, straight lines of engineered bank by creating undulations in the vegetation screen. For areas proposed for cluster plantings, planting boxes will be irregularly spaced along the upper one-third of gabion retaining walls in clusters of 10 or more. A minimum of 100 feet should be between each cluster (Figure 4-2). 

Figure 4-1:Typical Planting Pocket on Gabion Basket Retaining Wall

Figure 4-2:Typical Planting Pocket Clusters on Gabion Basket Retaining Wall

3.2. Gabion Basket/Mattress Crib Walls 

Crib walls are used in several reaches of the project area where channel banks required to accommodate flood capacity within channel easements were too steep for gabion retaining walls. The crib wall slope varies from 1:1 to 1:6. The face of the wall is a series of planting boxes approximately 2 feet wide by 7 inches high and backfilled with native soil. A wire mesh or fabric-type screen will hold the soil in place during high flows. Native vines and groundcovers should be irregularly spaced, with interplantings of flowers along the entire crib wall (Figure 4-3). 

3.3. Tops of Banks and Terraces 

Visual screens are recommended for several locations along the Project to screen views from tops of banks and terrace areas with evergreen trees and shrubs. The evergreen trees and shrubs should be irregularly spaced in these areas. 

4.0 IMPLEMENTATION 

All visual impact mitigation will be performed in compliance with this MMP, the final engineer's drawings, and the mitigation plans and specifications, as applicable. The District will oversee all site preparation, topsoil stockpiling, irrigation system installation, and plant selection, and installation activities, either directly or through its selected contractor. 

4.1. Site Preparation 

Some visual impact mitigation sites occur in hardscaped areas constructed as part of the Project. These areas include gabion baskets/mattress retaining walls and crib walls. Site preparation for these mitigation sites is not required. 

For visual impact mitigation sites constructed in natural areas, such as on tops of banks and terraces, some site preparation may be necessary, as described below. 

· Vegetation Protection Plan. A vegetation protection plan will be prepared and implemented to protect avoided vegetation from inadvertent damage during project implementation. As part of site preparation activities, a preconstruction survey will be conducted to identify specific trees to be avoided near or within mitigation area boundaries. The District will inspect and approve the survey work. After approval and before the start of construction, orange plastic barricade fencing will be erected as necessary to protect avoided vegetation. (Santa Clara Valley Water District and U.S.Army Corps of Engineers 1999a). 

· SWPPP. A SWPPP will be prepared and implemented. The components of a SWPPP include source reduction, erosion and sediment control measures, and BMPs designed to reduce the amount of pollutants that may be discharged to the environment by storm water (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

· Selected Hardscape Removal. Existing riprap, structural foundations, other hardscape features, and debris will be removed. 

· Vegetation Removal. All ruderal herbaceous vegetation in the mitigation site will be moved or string trimmed to a length of approximately 4 to 6 inches. Ruderal herbaceous vegetation within a 30-inch-diameter circle around each individual planting hole will be stripped, prior to excavation of the hole (see section 4.4.4. Plant Installation). If the mitigation site is to be graded, all ruderal herbaceous vegetation should be stripped prior to grading. 

· Soil Ripping. Soil will be deeply ripped to encourage plant establishment. After ripping,the surface will be topdressed with stockpiled topsoil (see section 4.2. Topsoil Stockpiling). 

4.2. Topsoil Stockpiling 

Before project grading operations begin, the District will identify areas of native topsoil that will be excavated and stockpiled for later use at mitigation sites. Stockpiled soils will be used as fill material and as a planting medium in gabion basket/mattress retaining walls and crib walls and as a top dressing for tops of banks and terrace areas. 

The quantity of excavated and stockpiled topsoil at different project reaches will vary based on local soil conditions. In most cases, a minimum of the top 24 inches of soil will be stockpiled. The "A" horizons (topsoil layer) of the soils to be salvaged extend to depths below 12 inches. Therefore, because of the depth of the topsoil, removing the soil in lifts will not be necessary. Soil will be salvaged and reapplied in as dry a condition as possible. Excessive handling will be avoided to prevent compaction. Stockpiled soil will not be stored for more than 3 months or in piles higher than 6 feet. Where the stockpiled soil will be used as a topdressing for mitigation sites (i.e, tops of banks and terraces), at least 12 inches of soil will be reapplied. Prior to topdressing, the underlying soil will be deeply ripped to facilitate mixing of the soil layers. 

Figure 4-3: Typical Crib Wall planting Area 

4.3. Irrigation System Installation 
Irrigation systems may include automatic or manually operated drip irrigation systems or truck watering. For drip irrigation systems, the tubing will be secured at grade, with the tubing extending to individual plants. It is important to note that some visual impact mitigation plantings will be located on hardscaped planting surfaces at varying elevations above the base-flow water-surface elevation. Plants located closer to base-flow elevation will not require as much irrigation as those planted high on gabion walls, tops of banks, or terraces. Drip emitters and sprinkler capacities should be calibrated to reflect microclimatic variations. 

4.4. Plant Selection and Installation 

Recommendations for plant species in visual impact mitigation sites are summarized in Table 4-1. Plant selection criteria were based on the mitigation objectives outlined in section 2.1, Objectives. Plant species were selected from the Guadalupe River checklist of vascular plants (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a) and the plant list for Almaden Quicksilver County Park (Zappacosta 1996). All plants in Table 4-1 are appropriate for the Guadalupe River corridor; however, attention to specific planting locations will be necessary, especially with regard to elevation on the channel bank and slope and aspect. 

A broad palette of native plants has been selected to provide visual interest and habitat diversity. Most selected plants are either drought tolerant or are recommended for slope stabilization and restoration of harsh environments. Preference was given to trees that would reach a height of at least 20 feet in 10 years and shrubs and small trees that would reach a height of at least 6 feet in 5 years. Native grasses were not specifically included in the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a); however, native grasses are suitable for the crib wall environment and readily establish from small plug-type containers. In addition, some plants, including native annual and perennial herbs and grasses, can be installed using direct seeding techniques, especially in the crib wall, but also in planting boxes. Vegetation should achieve a minimum of 50% of the desired screening in 5 years and 75% of the desired screening in 10 years. 

4.4.1. Plant Material 

Plant material may include several different propagule types, including container stock (e.g., tree-pot container size), cuttings, seeds and acorns, and transplants. Propagule types will be of local genetic origin. Propagule types and sizes, as well as collection, propagation, and storage requirements, will be provided during preparation of mitigation plans and specifications. Seed material used in the grass seed mixes may be collected locally from the Guadalupe River watershed or from other seed sources. 

4.4.2. Plant Layout 

The plant layout design for the visual impact mitigation sites will be site-specific and will depend on the planting surface. General guidelines for plant layout and species composition are provided below. 

4.4.2.1. Gabion Basket/Mattress Retaining Walls 

· Planting Pockets. Planting pockets should focus on incorporating a mixture of species from different size and habit classifications (e.g., trees, shrubs, vines, and groundcovers). Species selected should be appropriate to surrounding hydrologic and hydraulic conditions as well as slope, aspect, and surrounding existing vegetation. Plants selected for the uppermost planting boxes should generally be more xeric than those at the bottom. Plant selections should incorporate both fast- and slow-growing species to achieve desired screening, as noted in Table 4-1. Specifically, each planting box should contain a minimum of three plants: one tree or large shrub, one or two smaller shrubs, and one or two vines or groundcovers. The selection of species should vary to avoid a cluttered or repetitive appearance. 

· Cluster Plantings. Because cluster plantings are intended to break up long, straight lines of engineered bank, they should focus on incorporating a mixture of species from different size and habit classifications (e.g., trees, shrubs, vines, and groundcovers), as noted in Table 4-1. Specifically, each planting box should contain a minimum of three plants: one tree or large shrub, one or two smaller shrubs, and one or two vines or groundcovers. The selection of species should vary to avoid a cluttered or repetitive appearance. 

· Vine and Bramble Plantings. Vine and bramble plantings are intended to cover gabion walls, reducing the negative visual impact of the structures. Plant selection in these locations should focus on vines, groundcovers, and creeping species, as noted in Table 4-1. Each planting box should contain three plants. 

4.4.2.2. Crib Walls. Crib wall plantings will focus on vines, brambles, groundcovers, small flowering plants, and perennial grasses. Large woody vines and groundcovers should be irregularly spaced throughout the crib wall face, with one plant per planting box. Flowering plants and grasses are prescribed for the remaining planting boxes in the crib wall. Two container plants should be planted in each planting box for 50% of the cribwall face. The remaining 50% of the planting boxes should be seeded with native perennial grasses and herbaceous plants. 

4.4.2.3. Top-of-Bank and Terrace Areas. Top-of-bank and terrace areas will be planted with irregularly spaced evergreen trees and shrubs. 

Table 4-1 
Recommended Plant Species for Visual Impact Mitigation Sites

	 
	 
	Visual Treatment Type
	 
	 

	Plant Type
	

Species Name
	Crib wall
	Vines
	Planting Pocket
	Cluster 
Planting
	Top-of-Bank and Terrace
	Native Area
	Plant Characteristics

	Trees
	California buckeye 
Aesculus californica
	 
	 
	X
	X
	 
	Project area
	Summer deciduous; showy flowers; drought tolerant

	 
	Valley oak 
Quercus lobata
	 
	 
	X
	X
	X
	Project area
	Deciduous; high visual quality and longevity

	 
	Coast live oak 
Quercus agrifolia
	 
	 
	X
	X
	X
	Project area
	Evergreen; high visual quality and longevity

	 
	Blue oak 
Quercus douglasii
	 
	 
	X
	X
	 
	Project area
	Deciduous; high visual quality and longevity

	 
	Blue elderberry 
Sambucus mexicana
	 
	 
	X
	X
	 
	Project area
	Deciduous; provides food and cover for wildlife; fast growing

	 
	California bay 
Umbellularia californica
	 
	 
	 
	 
	X
	Project area
	Evergreen; high visual quality and longevity

	Shrubs
	California sagebrush 
Artemisia californica
	 
	 
	X
	X
	X
	Project area
	Evergreen shrub; drought tolerant; provides food and cover for wildlife

	 
	Coyote brush 
Baccharis pilularis
	 
	 
	X
	X
	X
	Project area
	Evergreen shrub; fast growing; drought tolerant; provides food and cover for wildlife

	 
	Common buckbrush 
Ceanothus cuneatus var. cuneatus
	 
	 
	X
	X
	X
	Guadalupe River watershed
	Evergreen shrub; fast growing; drought tolerant; white flowers; provides food and cover for wildlife

	 
	Wartyleaf ceanothus 
Ceanothus papillosus var. papillosus
	 
	 
	X
	X
	X
	Guadalupe River watershed
	Evergreen shrub; fast growing; drought tolerant; showy blue flowers; provides food and cover for wildlife

	Shurbs 
(cont)
	Toyon 
Heteromeles arbutifolia
	 
	 
	X
	X
	X
	Project area
	Evergreen shrub; drought tolerant; showy red berries; provides food and cover for wildlife

	 
	Coffeeberry 
Rhamnus californica
	 
	 
	X
	X
	X
	Project area
	Evergreen shrub; drought tolerant; showy red berries; provides food and cover for wildlife

	 
	Spiny redberry 
Rhamnus crocea
	 
	 
	X
	X
	X
	Project area
	Evergreen shrub; drought tolerant; showy red berries; provides food and cover for wildlife

	.
	Canyon gooseberry 
Ribes menziesii
	X
	X
	X
	 
	 
	Guadalupe River watershed
	Deciduous vining shrub; requires shade (best on eastern exposures)

	 
	California wild rose 
Rosa californica
	X
	 
	X
	 
	 
	Project area
	Deciduous vining shrub; provides food and cover for wildlife

	 
	California blackberry 
Rubus ursinus
	X
	X
	X
	 
	 
	Project area
	Evergreen vining shrub; provides good erosion control

	 
	Creeping snowberry 
Symphoricarpos albus var. laivigatus
	X
	X
	X
	 
	 
	Guadalupe River watershed
	Trailing shrub; branches will root; provides good erosion control and bank stability; requires partial shade (eastern exposure)

	Small flowering plants and vines
	Narrow-leaf milkweed 
Asclepias fascicularis
	X
	 
	 
	 
	 
	Guadalupe River watershed
	Attractive flowers; provides food and cover for wildlife; best on dry, sunny sites with good drainage

	Small flowering plants and vines 
(Cont)
	Virgin's bower 
Clematis ligusticifolia
	X
	X
	X
	 
	 
	Project area
	Sprawling/climbing shrub; attractive flowers; provides food and cover for wildlife

	
	
	Hairy honeysuckle 
Lonicera hispidula var. vacillans
	X
	X
	X
	 
	 
	Guadalupe River watershed
	Sprawling/climbing shrub; good for bank stabilization and erosion control; attractive flowers and scent; provides food and cover for wildlife

	.
	Sticky monkeyflower 
Mimulus aurantiacus
	X
	 
	 
	 
	 
	Project area
	Attractive flowers; provides food and cover for wildlife; best on dry, sunny sites with good drainage
	

	 
	Grey mule ears 
Wyethia glabra
	X
	 
	 
	 
	 
	Guadalupe River watershed
	Attractive flowers; provides food and cover for wildlife; best on dry, sunny sites with good drainage
	

	 
	California fuschia 
Epilofium canum ssp canum
	X
	 
	 
	 
	 
	Project area
	Attractive flowers; provides food and cover for wildlife; best on dry, sunny sites with good drainage
	

	Grasses
	California brome 
Bromus carinatus
	X
	 
	 
	 
	 
	Project area
	Found in open woodlands and shrublands; good for restoration and disturbed sites
	

	 
	Western melica 
Melica californica
	X
	 
	 
	 
	 
	Project area
	Found in open hillsides and oak woodland on well-drained sites; good for restoration or disturbed sites
	

	 
	Foothill needlegrass 
Nassella lepida
	X
	 
	 
	 
	 
	Project area
	Found on dry slopes; requires sun to partial shade; good for restoration and disturbed sites
	


4.4.3. Plant Installation 

Appendix A provides planting details for different propagule types. Because some planting of visual impact mitigation will occur in hardscaped areas, field adjustment of these details may be necessary. For example, in crib walls, watering basins will not be constructed around the plants. 

4.5. Schedule 

To the degree practicable, visual impact mitigation will be performed concurrently with the occurrence of impacts on visual resources. The FEIR/EIS stipulates that visual impact mitigation will be initiated within 30 days of completion of construction (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

5.0. MONITORING 

Monitoring requirements associated with visual impact mitigation will be limited to verifying that site-specific mitigation is incorporated into project design and is implemented. Fulfillment of these monitoring requirements should consist of one site visit following installation of visual impact mitigation. 

6.0. MAINTENANCE 

The District will maintain each visual impact mitigation site for the service life of the project (i.e., 50 years) to ensure that vegetation becomes established and provides desired screening and softening effects on the hardscape features of the Project, enhances the viewshed, and maintains the natural vegetative character of the river corridor. Some of the visual impact mitigation sites may become self-sustaining over time, but for the purposes of the MMP, it is assumed that all visual impact mitigation sites will require long-term maintenance because many of the plantings will be on hardscaped planting surfaces. At a minimum, maintenance activities would include operation and maintenance of the irrigation systems, removal of debris, and removal of non-native invasive species if they affect the viability of the mitigation plantings. The District will be responsible for carrying out long-term maintenance activities. 
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Chapter 5. Fish Habitat and Passage 

1.0 INTRODUCTION 

Two special-status fish species occur in the project area: steelhead and chinook salmon. The Central California Coast steelhead evolutionarily significant unit (ESU) has been listed as threatened under the ESA (62 FR 159, August 18, 1997). Chinook salmon that occur in the Guadalupe River drainage may be part of the Central Valley fall/late-fall-run ESU (64 FR 50393, September 16, 1999). The Central Valley fall/late-fall-run ESU is considered a candidate species. Additionally, designation of the Guadalupe River as critical habitat for steelhead in the Central California Coast ESU has been proposed by NMFS (63 FR 11481, March 9, 19998; 64 FR 5740, February 5, 1999). 

2.0 PROJECT EFFECTS AND MITIGATION 

Construction and operation of the Project and the cumulative effects of the Project would have adverse effects on special-status fish species that require mitigation. These effects include (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a): 

· Potential for increased turbidity and sedimentation of aquatic habitat from soil-disturbing activities and discharge of pollutants from heavy equipment operation and accidental spills of hazardous materials during construction; 

· reduction in SRA cover resulting from the removal of 4,886 liner feet of overwater vegetation and 1,720 linear feet of undercut bank along the Guadalupe River; and 

· adverse effects on fish from temporal loss of habitat. 

The following mitigation measures have been identified to address the above corresponding effects. 

· Prepare and implement a SWPPP. As part of the SWPPP, an erosion control plan and hazardous materials control and spill response plan is required. The erosion control plan requires source reduction, erosion and sediment control measures, and BMPs designed to reduce the amount of pollutants that may be discharged to the environment by stormwater. The hazardous materials control and spill response plan will reduce the potential for impacts on spawning, rearing, and egg incubation stages for salmonids from accidental spills of petroleum-based products and other potentially toxic materials used during construction. 

· Replace affected undercut banks and SRA cover habitat onsite. This mitigation measure is discussed in detail in Chapter 3, "Riparian and Urban Forest, SRA Cover, and Undercut Bank". In addition to providing escape habitat, habitat complexity, and a food source, SRA cover and undercut bank provide shading over the stream area that can maintain water temperatures within an acceptable range for salmonids. While it is expected that SRA cover and undercut bank restoration will mitigate for Project effects on shade values, continuous temperature monitoring will occur as a direct measure of the effectiveness of the shade provided. 

· Improve fish passage conditions to suitable salmonid habitat on Guadalupe Creek at Stream Gage Station No. 43 and the channelized stream reach midway between the Pheasant Creek confluence and Reynolds Road (Figure 5-1). Also, improve fish passage conditions at the gabion grade control structure near Mazzone Drive and at Stream Gage No. 16 on Alamitos Creek (Figure 5-1). Fish passage structures will be designed in consultation with DFG, USFWS, and NMFS and will incorporate engineering considerations and biological criteria to ensure that adequate fish passage is maintained. Implementation of this mitigation measure would provide steelhead and chinook salmon access to 1.3 miles of stream habitat upstream of Masson Dam on Guadalupe Creek and 10.9 miles of stream habitat upstream of the gabion grade control structure on Alamitos Creek, for a combined total of 12.2 miles of additional spawning and rearing habitat (Figure 1-2). 

3.0 MONITORING 

To determine the success of the above mitigation measures in addressing Project effects on special-status fish species, the following monitoring has been identified in the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a). 

· The District will monitor water temperatures continuously (except during the rainy season - October 1 through April 30) at the downstream end of Reaches 9 and 10C. Monitoring will occur pre-construction and post-construction in order to assess whether overall water temperatures are increasing by more than the amount expected. If temperatures exceed expectations and can be attributed to Project construction, the District will coordinate with DFG, USFWS, and NMFS regarding remedial actions to be taken. The monitoring will continue until it can be demonstrated that overall temperature increases resulting from the Project are not more than the amount expected. 

· The District will implement a monitoring program of fish passage improvements at the channelized stream reach midway between the Pheasant Creek confluence and Reynolds Road on Guadalupe Creek and the gabion grade control structure near Mazzone Drive and at Stream Gage No. 16 on Alamitos Creek. Visual surveys will be conducted at the channelized reach, gabion grade control structure, and Stream Gage No. 16 from October 1 through April 30 (when adult chinook salmon and steelhead migrate) until it is demonstrated that the sites do not impede fish passage. In addition to visual observations, the District would note observations of passage problems such as fish congregating downstream of the fish passage improvements or failed attempts by fish to negotiate the fish passage improvements. The District, through its general maintenance program, will ensure that the sites are free of obstructions and debris that could block passage during the rainy season (i.e., October 1 through April 30). No monitoring of Stream Gage Station No. 43 is proposed because only minor modifications to the existing weir are needed to ensure fish passage. 



Figure 5-1:Location of Fish Passage Improvements Required as Mitigation on guadalupe and Alamitos Creeks

The District will conduct annual monitoring after completion of fish passage improvements. Annual monitoring reports will be submitted by the District to DFG for up to 5 years (Table 2-6). If fish passage objectives have not been met and is not due to factors beyond the District's control (e.g., drought, natural downstream barriers, or absence of fish), remedial actions would be initiated and monitoring would continue for up to an additional 5 years. Remedial actions could include redesign of structural improvements. 
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Chapter 7. Report Preparation 

This document was prepared by Jones & Stokes Associates under contract to the District, with contributions from District staff in the Environmental Section. The persons responsible for preparing this document are listed below. 

1.0 JONES & STOKES ASSOCIATES 

Alan Solbert: Principal-in-Charge 

Karen Leone: Project Manager 

Ron Unger: Restoration Ecologist and Botanist 

Harry Oakes: Environmental Restoration Designer 

Tim Messick: Botanist 

Joel Butterworth: Soil Scientist 

Ed Whisler: Wildlife Biologist 

Sheri Brown: Landscape Architect/Environmental Restoration Designer 

Debbie Bloom: Computer-Assisted Design Draftsperson/Graphic Artist 

Mike Lozano: Computer-Assisted Design Draftsperson 

Jennifer Stock: Computer-Assisted Design Draftsperson 

Kesha Chapman: Computer-Assisted Design Draftsperson 

Kathryn McDonald: Technical Editor 

Deborah Jew: Communication Specialist 

Beverly Fish: Reprographics 

2.0 SANTA CLARA VALLEY WATER DISTRICT 
Terry Neudorf: Environmental Planner 
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Appendix A. Planting Details



Figure A-1:Short Cutting Planting(typical Section)

Figure A-2:Seed/Acorn Planting(typical Section)

Figure A-3:Transplant Planting(typical Section)

Figure A-4:Container Stock Planting(typical Section)
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Appendix B. Wetland Hydrology Data Form

Table B-1. Wetland Hydrology Data Form

	Personnel:

	Elevational Zone
	Date
	Staff Gauge Reading (ft)

	Shallow Marsh and /Seasonal Wetland Zone
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	Deep Marsh Zone
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Appendix C. Wetland Vegetation Data Form 

Table C-1. Wetland Vegetation Data Form 

Project Manager_______________________Date____________________Investigator_______________ 

Polygon Data: 

	Polygon Number
	 

	Polygon Vegetation Type
	 

	Absolute Cover in Polygon (%)
	 

	Total Area of Polygon (ac)
	 

	Area of Polygon Covered by Wetland Vegetation (ac)
	 


Species Data: 

	Species a
	Native/Introduced b
	Indicator Status c
	Absolute Cover by Species (%)
	Relative Cover by Species (%)

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 


_______________ 

Notes: 

a Indicates dominant species c FAC = Facultative species 

b N = Native species FACU = Facultative upland species 

I = Introduced species FACW = Facultative wetland species 

NL = Status not listed 

OBL = Obligate wetland species 

UPL = Upland species 

___________________________________ 
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Appendix D. Wildlife Occurrence Data Form


Table D-1. Wildlife Observation Data Sheet

	Date
	 
	Investigator
	 

	Habitat
	 
	Time of Observation
	 


	Species
	Approximate Number Observed
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Appendix E. Upper Guadalupe River Soil and Groundwater Assessment for Riparian Habitat Restoration
INTRODUCTION 

The Upper Guadalupe River Flood Control Project (Project) is being proposed by the Santa Clara Valley Water District (District) and the U.S. Army Corps of Engineers (Corps) to control flooding along the upper reaches of the Guadalupe River in San Jose, California. To increase channel capacity in the upper reaches of the river, channel modifications are proposed along eight reaches of the Guadalupe River between Interstate 280 (I-280) and the Alamitos drop structure and for portions of Canoas and Ross Creeks, tributaries to the Guadalupe River. The Project also includes the construction of access ramps and roads in Reach A, which is located between Highway 101 and Interstate 880 and is discontinuous with the other eight reaches of the project area. 

As part of mitigation planning activities for the Project, a soil and groundwater assessment was contracted by the District to assist in determining the types of riparian vegetation that are appropriate to be established at proposed mitigation sites located between I-280 and the Alamitos drop structure. The following discussion summarizes this assessment. 

EXISTING SOIL AND GROUNDWATER DATA 

Soils 

The Soil Conservation Service (1968) (now called the Natural Resources Conservation Service) mapped the soils in the project area in the early 1950s. All of the soils in the project area formed in recent to old alluvium. Salinity is low in all the soils (Soil Conservation Service 1968). Table E-1 summarizes, by reach, the characteristics of the mapped soils that are most likely to affect riparian habitat restoration success, based on the soil survey information. The soils' textural characteristics provided in the table are pertinent to revegetation suitability as they relate to controlling available water holding capacity, root penetration, gas exchange, and overall nutrient reserve. Existing drainage class and permeability may influence the particular species that may be planted at a given mitigation site. Shrink-swell (i.e., expansion) potential may also affect species selection for a particular site, as some species may be more tolerant of root damage caused by soil shrinking during the summer months. 

The native fertility of the topsoils in the project area ranges from very low to high, with the majority of the soils having moderate or high fertility. It is important to note that the rated fertility level refers only to the topsoil (i.e., the upper one to two feet of a native soil profile). In most cases, revegetation plantings will be installed in subsoil material or in the underlying alluvium. Such soil material is usually expected to be lower in fertility than topsoil layers, particularly soil material that is very gravelly with a sandy fine earth component. 

Three factors make the use of the soil survey data only partly applicable to evaluating the project area for riparian habitat revegetation potential: 

1. Soil excavation, filling, and aggregate extraction activities conducted since the soils were mapped in the early 1950's may have resulted in soil conditions that are not reflected on the soil survey maps. 

2. Soils adjacent to streams are subject to localized scour and deposition; these processes may cause native soil characteristics to vary widely over short distances. Such variations are difficult to map at the scale of mapping typically used in soil surveys. Consequently, small areas of contrasting soil types (and areas of cut and fill) are often not shown on the soil survey maps. 

3. The drainage class of a given soil type reflects that of a soil in its typical landscape position. However, soils located at the open face of a stream channel tend to have drainage characteristics different than that of soils located away from the channel. 

Work by Jones & Stokes Associates (1993) conducted in May 1993 on the east bank of Reach 10B was also reviewed for site-specific information. That work entailed five backhoe pits on a terrace adjacent to the river to assess the suitability of soils and groundwater for riparian revegetation. The pits were located in an area that had been previously excavated 10 feet or more below the original land surface for flood control purposes. Based on Jones & Stokes Associates' work, 6-39 inches of very gravelly sandy loam or clay loam fill material now rest on the excavated surface. Below this material is a naturally buried Clear Lake series clay or clay loam soil, which extends to a depth of approximately 15 feet. Below this depth, the texture changes to loamy sand and sand. Reaction (pH) of four samples of soil in the reach, taken from depths extending to approximately five feet, indicated the pH to range from 7.5 to 8.2. Electrical conductivity (a measure of salinity) of the samples indicated that the soil is nonsaline. 

Santa Clara Valley Flood Control and Water District (1968a, 1968b) soil boring data from Reaches 12A, 12B, and 13 were also reviewed. The borings, recorded during the 1950s and 1960s, were located at the top of bank or outside the proposed mitigation sites and extended to depths of approximately 10 to hundreds of feet. The borings indicate a wide range of sediment composition in the top 30 feet of the material, ranging from clay to sandy gravel. In some areas, the composition varies widely across short distances between two given borings. 

Localized areas of contaminated soils have been reported by the District in the project area (Neudorf pers. comm.). 





Table E-2. Summary of Soil Profile Characteristics and Revegetation and Topsoil Salvage Suitability

	Reach
	Soil Evaluation Site
	Landform/Slope Position
	Slope Gradient(1)
	Soil Profile Characteristics
	Depth to Free Water 
	Suitability for Habitat Type and for Topsoil Salvage
	Comments

	6
	1A
	First Terrace 

20 feet above WSE(2)
	0%
	0 - 4" gravelly silty clay loam (fill)
4" - 19' clay
19 - 24' clay (gleyed)
	24'
	low- willow, cottonwood 

low- topsoil throughout profile
	----- 

	6
	1B
	First Terrace 

17 feet above WSE
	0%
	0 - 6" sand with asphalt (fill)
6"- 4' silty clay loam
4 - 9' silty clay
9 - 19' clay
19 - 24' clay (gleyed)
	>24'
	low- willow, cottonwood 

medium- topsoil 6" - 4' depth
	-----

	7A
	2
	First Terrace
	0%
	0 - 14" mixed clay & clay loam (fill) 
14 - 53" silty clay loam
53 - 60" clay (gleyed)
	> 60"
	medium- 

landscaping
	-----

	7A
	3
	First Terrace 
	0%
	0 - 11" gravelly clay loam (fill with concrete fragments)
11 - 15" gravelly loam (fill with concrete fragments)
15 - 28" extremely gravelly clay loam
28 - 60" clay loam
60 - 75" silty clay loam
	>75"
	medium- 

landscaping
	-----

	7A
	4
	First Terrace 
	0%
	0 - 8" clay loam 

8 - 42" silty clay
42 - 50" (no data)
	>50"
	medium to low- 

topsoil 0 - 8" depth
	-----

	7A
	5
	Modified First Terrace 

20 feet above WSE
	0%
	0 - 4' silty clay loam 

4 - 14' silty clay
14 - 19' clay
	>19'
	low- willow, cottonwood
	-----

	7B
	6 
	High Floodplain 

5 feet above bed of existing bypass channel
	10%
	0 - 13" silty clay loam 

13 - 57" clay loam
57 - 81" silty clay loam
81" - 11' clay
	>11'
	medium to low 

(dependent on bypass channel grade and hydrology)- sycamore
medium- topsoil at 13 - 57" depth
	-----

	7B
	7
	High Floodplain 
7 feet above bed of existing bypass channel
	15%
	0 - 6" clay loam 

6 - 14" silty clay loam
14 - 27" loam 
27 - 53" clay loam
53" - 12.5' clay
	>12.5'
	medium to low (dependent on bypass channel grade and hydrology)- sycamore 

medium- topsoil at 0 - 6" and 14 - 27" depths
	-----

	9B
	8
	First Terrace 

33 feet above WSE
	0%
	0 - 18" gravelly loam (fill) 

18" - 6' gravelly loam
6 - 9' gravelly silty clay loam
9 - 21' clay
21 - 29' clay (gleyed)
	>29'
	low- willow, cottonwood
	-----

	9B
	9
	First Terrace 

15 feet above WSE
	0%
	0 - 5" loam 

5 - 9" silt loam (fill)
9 - 17" loam
17 - 25" sandy loam
25 - 28" very gravelly sandy loam
28 - 30" sandy loam
30 - 49" loamy sand
49 - 56" extremely gravelly loamy sand
56 - 64" loamy sand
	>64"
	high- valley oak
	concrete fragments at surface - remove before planting

	10B
	10
	First Terrace 
30 feet above WSE
	lower 60% 

upper 20%
	0 - 17" very gravelly silty clay loam w/ concrete rubble (fill) 

17 - 31" very gravelly silty clay loam
	>31"
	medium- 

lower: sycamore
upper: coast live oak and valley oak
	------

	10B
	11
	First Terrace 
25 feet above WSE
	2%
	0 - 14" extremely gravelly loam 

14 - 19" extremely gravelly sandy loam
	>19"
	medium- 

coast live oak
	-----

	10C
	12
	First Terrace 

25 feet above WSE
	0%
	0 - 2' very gravelly loam (with concrete fragments) 

2 - 6' silty clay loam (10% fine gravel)
6 - 9' very gravelly silty clay loam (fine gravel)
9 - 14' gravelly silty clay loam (fine gravel)
14 - 29' clay
	>29'
	low- willow, cottonwood
	-----

	10C
	13
	First Terrace 

27 feet above WSE
	0%
	0 - 9' silty clay loam 

9 - 14' gravelly loam (fine gravel)
14 - 19' very gravelly loam (fine gravel)
19 - 29' clay
29 - 34' clay (10% fine gravel)
	est. 30'
	low- willow, cottonwood 

high - topsoil
0 - 9" depth
	-----

	10C
	14
	First Terrace 

30 feet above WSE
	0%
	0 - 20' silty clay loam 

20 - 34' clay
	est. 26'
	low- willow, cottonwood 

medium - 
topsoil 0 - 5' depth
	-----

	10C
	15
	High Floodplain 

8 feet above WSE
	0%
	0 - 12" sandy loam (fill) 

12 - 24 very gravelly sandy loam
24 - 37" gravelly loam
37 - 48" silt loam
48 - 62" gravelly sand
62" clay
	>62"
	high- valley oak
	-----

	10C
	16
	First Terrace 

8 feet above WSE
	3%
	0 - 7" loam (fill) 

7 - 20" extremely gravelly loam (fill)
	>20"
	medium- walnut, valley oak
	-----

	10C
	17
	First Terrace 

35 feet above WSE
	2% 
	0 - 22" gravelly loam w/ sand lenses at base (fill) 

22 - 62" silty clay loam
	>62"
	high- coast live oak, valley oak
	discontinuous asphalt at surface

	10C
	18
	First Terrace 

30 feet above WSE
	0% 
	0 - 42" silty clay loam
	>42"
	high- coast live oak, valley oak
	only top and toe will be plantable, due to large concrete fragments,eroded banks, and other site conditions

	10C
	19
	Side slope from road fill 
	15%
	0 - 25" loam (fill)
	>25"
	medium- coast live oak, 

valley oak
	concrete fragments at surface - remove before planting

	11A
	20
	High Floodplain 

7 feet above WSE
	3% bench 

50% overall
	0 - 6" gravelly sandy loam 

6 - 23" gravelly loamy sand
23 - 24" very gravelly sandy loam
	>24"
	high- bench: sycamore 

slope: coast live oak
	-----

	11A
	21
	First Terrace 

25 feet above WSE
	2%
	0 - 18" very gravelly loam (fill)
	>18"
	medium- coast live oak, valley oak
	----- 

	11A
	22
	Steep Bank Slope 

15 feet above WSE
	75%
	0 - 52" silty clay loam
	>52"
	medium- at pit: valley oak 

lower: sycamore
	lower 1/3 of slope has rock riprap

	11A
	23
	Fill slope of road 
6 feet above WSE
	50%
	0 - 12" very gravelly loam (fill) 

12 - 15" extremely gravelly loam (fill)
	>32"
	medium- low floodplain: sycamore; 
adjacent to floodplain: willow; upper slope: valley oak
	-----

	11A
	24
	High Floodplain 

4 feet above WSE
	30%
	0 - 15" sandy loam (fill) 

15 - 30" very gravelly sandy loam (fill)
	>30"
	high- sycamore
	-----

	11B & 11C
	25
	First Terrace 

18 feet above WSE
	70%
	0 - 9" very gravelly sandy loam 

9 - 33" very gravelly loam
	>33"
	medium- coast live oak
	toe of slope has large rock riprap

	11B & 11C
	26
	First Terrace 

25 feet above WSE
	0%
	0 - 24" gravelly silty clay 

24 - 72" gravelly silty clay loam 
6' - 19' very gravelly silty clay loam
19 - 22' extremely gravelly loam (fine gravel)
22 - 24' gravelly silty clay loam (fine gravel)
	>24'
	medium- sycamore, cottonwood 

medium -
topsoil 24 -72" depth
	-----

	11B & 11C
	27
	First Terrace 

22 feet above WSE
	0%
	0 - 3" very gravelly loam 

3 - 60" gravelly silty clay loam 
60 - 110" very gravelly loam (fine gravel)
100" - 19' extremely gravelly silty clay loam (fine gravel)
19 - 29' gravelly silty clay loam (fine gravel)
29 - 31' gravelly sandy clay (fine gravel)
	est. 28'
	medium- 

sycamore, cottonwood
medium -
topsoil 3 - 60" depth
	-----

	11B & 11C
	28
	N/A
	N/A
	N/A
	N/A
	N/A
	this site was dropped from the assessment before field work began because of existing development

	12A
	29
	High Floodplain 

Planting area 10 feet above WSE
	40%
	0 - 5" gravelly loamy sand 

5 - 14" very gravelly sandy loam
14 - 58" extremely gravelly loam
	>58"
	medium (for the entire 
planting area)-
coast live oak, valley oak
	-----

	12A
	30
	First Terrace 

25 feet above WSE
	1%
	0 - 9" extremely gravelly sandy loam (fill) 

9 - 28" very gravelly sandy clay loam
28 - 49" very gravelly clay
49 - 60" gravelly clay loam
	>60"
	medium to low- 

coast live oak
	-----

	12A
	31
	Low and High Floodplains 

3 feet above percolation pond WSE
	35%
	0 - 17" gravelly clay loam 

17 - 66" clay
	51"
	medium- willow (near shore only)
	-----

	12A
	32
	Side slope between two access roads 

10 feet above WSE
	15%
	0 - 22" very gravelly sandy loam 

22 - 57" extremely gravelly clay loam
57 - 73" very gravelly clay
	>73"
	medium- coast live oak, valley oak
	-----

	12A
	33
	First Terrace 

20 feet above WSE
	5%
	0 - 23" mixed very gravelly loam, clay loam, and clay (fill) 

23 - 31" clay
31 - 54" extremely gravelly sandy loam
	>54"
	medium- coast live oak, valley oak
	0 - 3" layer consists of gravel - remove before planting 

	12A
	34
	3 feet below First Terrace 

20 feet above WSE
	0%
	0 - 8" loam 

8 - 13" very gravelly sandy loam
13 - 25" silt loam
25 - 68" extremely gravelly clayey sand
	>68"
	medium- coast live oak, valley oak
	-----

	12B
	35
	High Floodplain/ 

First Terrace
6 feet above WSE
	50%
	0 - 18" very gravelly loam
	>18"
	medium- sycamore
	------

	12B
	36
	First Terrace 

12 feet above WSE
	2%
	0 - 17" extremely gravelly loam (fill) 

17 - 30" extremely gravelly loam
30 - 39" gravelly sand
39 - 68" extremely gravelly clay loam
	60"
	medium- coast live oak, valley oak
	-----

	12B
	37
	First Terrace 

8 feet above WSE
	2%
	0 - 19" extremely gravelly loamy sand 

19 - 40" extremely gravelly clay loam
40 - 82" extremely gravelly clay
	82"
	medium- coast live oak, valley oak
	-----

	13
	38
	Low Floodplain 

18" above WSE
	2%
	0 - 11" gravelly loamy sand 

11" extremely gravelly loamy sand
	>11"
	high- willows
	nearly entire slope covered by revetment

	13
	39
	High Floodplain 

54" above WSE
	60%
	0 - 20" gravelly loam 

20 - 47" very gravelly loam
	47"
	high- sycamore and oak species
	-----

	13
	40
	High Floodplain 

4 feet above WSE
	0%
	0 - 18" very gravelly clay loam 

18 - 30" fine sandy loam
30 - 48" extremely gravelly clay loam
	40"
	high- cottonwood, sycamore
	redox concentrations beginning at 18" depth

	13
	41
	High Floodplain 

5.5 feet above WSE
	2%
	0 - 21" clay loam (fill with asphalt fragments) 

21 - 29" very gravelly loam (fill with asphalt fragments)
29 - 65" extremely gravelly clay
	62"
	high- sycamore
	

	11A
	R1
	High Floodplain 

8 feet above WSE
	0%
	0 - 15" gravelly clay loam 

15 - 34" gravelly loam (asphalt in lower part)
34 - 53" sandy loam (asphalt in upper part)
53 - 67" very gravelly loam (layer of roots at 55")
	>67
	N/A
	existing vegetation: walnut, coast live oak, sycamore, buckeye

	10C
	R2
	High Floodplain 

5.5 feet above WSE 
	2%
	0 - 16" crudely stratified loam, sandy loam, and loamy sand 

16 - 53" clay
	>53"
	N/A
	existing vegetation: walnut, thistle, annual grasses 

redox concentrations beginning at 38" depth

	11B & 11C
	R3
	First Terrace 

20 feet above WSE
	1%
	0 - 24" clay loam 

24 - 45" clay loam
45 - 57" fine sandy loam
57 - 66" clay loam
	>66"
	N/A
	existing vegetation: walnut, blackberry, barley

	12A
	R4
	First Terrace 

11 feet above WSE
	5%
	0 - 9" very gravelly clay loam 

9 - 41" extremely gravelly loamy sand
41 - 63" very gravelly clay loam
63 - 75" sandy loam
75 - 122" sandy clay loam
	>122"
	N/A
	existing vegetation: sycamore, mule fat, mustard


1. At soil evaluation site location. 

2. WSE = base flow water surface elevation of river at time of field work.

Note: Distance above WSE and slope gradient were visually estimated. 

Groundwater 

Jones & Stokes Associates reviewed information from the Santa Clara County Flood Control and Water District (1968a) containing data on depth to groundwater. Data from only two groundwater monitoring sites at which groundwater was observed appear to be applicable to the mitigation suitability evaluation. Both groundwater monitoring sites are located at or near the top of bank in Reach 12A, immediately south of Branham Lane. The groundwater monitoring sites are located in areas where mitigation is not proposed. One groundwater monitoring site showed the highest groundwater level below grade to be 30 feet, recorded in January 1966. The other groundwater monitoring site showed the groundwater depth to be 25 feet, which was the average seasonal high level between 1951 and 1961. 

The applicability of this information appears to be limited due to the effects of agricultural irrigation water pumping, variations in stream flows, groundwater recharge operations, and distance from proposed mitigation sites. 

Based on Jones & Stokes Associates' work in 1993 at Reach 10B, the depth to groundwater was greater than 9.5 feet, which was the deepest backhoe pit excavated. The low soil moisture content at that depth indicated that groundwater was at least several feet deeper than this level. Information provided in the 1993 report indicates that the average depth to groundwater at a District well located 150 feet east of the channel centerline is 58 feet. This information was used to establish that groundwater elevations are not directly linked to stream flow levels (i.e., increased stream flows do not directly raise groundwater levels). 

FIELD ASSESSMENT METHODS 

Jones & Stokes Associates soil scientists assessed soil and groundwater conditions at 40 sites designated for riparian and urban forest habitat revegetation and at four reference sites on August 21 and September 1-3 and 10 and 11, 1998 (Exhibit A). The assessed proposed mitigation sites represent the full range of conditions anticipated in the project area. The sites selected for soil and groundwater assessment were based on accessibility, size of the individual mitigation site (tending toward the larger mitigation sites), vertical distance from groundwater and base-flow water-surface elevation, and horizontal distance from base-flow water-surface elevation. Proposed mitigation sites farther from the river tended to be selected over mitigation sites closer to the river because the depth to groundwater would likely be greater at more distant mitigation sites. Reference sites (Exhibit A) presently supporting riparian vegetation were identified and evaluated to serve as a basis for determining the type of soil and groundwater conditions that support riparian vegetation along the river. 

The vertical distance of each soil pit above the base-flow water surface elevation was recorded to serve as a reference to assist in determining plant species that would be appropriate for planting within the project area. Three predominant geomorphic surfaces were identified: 

· Low Floodplain. This is the lowest "bench" above the base-flow water-surface elevation, existing approximately one to two feet above the river water level. At most sites (i.e., sites not subject to water level control), the low floodplain's elevation makes it subject to frequent flooding during the rainy season. The low floodplain appears to have formed naturally through very recent sediment deposition. Very few of the proposed mitigation sites occur on this surface, primarily because the surface already supports riparian vegetation. 

· High Floodplain. This bench exists approximately four to six feet above the base-flow water-surface elevation. The high floodplain's elevation presumably makes it subject to common flooding during rainy seasons. The high floodplain appears to have formed through excavation of the native soil to increase flood flow conveyance. Accordingly, most of the native soil profile has been truncated, leaving only the parent material of the native soil. Many mitigation sites within this elevational range are located on a slope instead of a bench but generally are subject to the same frequency of flooding or depth to groundwater as the bench. 

· First Terrace. This level corresponds to the overall elevation of the surrounding area, occurring approximately 15 to more than 45 feet above the base-flow water-surface elevation. The first terrace is presumably no longer subject to flooding, except in rare instances. The first terrace is underlain by native soil, except where fill has been placed to create low levees. Mitigation sites located between the first terrace and the upper part of the high floodplain surface were also assigned the first terrace designation because of similar drainage characteristics. 

Soil and groundwater conditions at the proposed mitigation sites were evaluated either from backhoe pits, hand-excavated pits, or borings. Backhoe pits were opened to a depth of approximately 5 feet and the soil scientist entered the pit to describe the profile. In some pits, the soil was excavated another few feet below the bottom of the pit by auguring or using a spade. 

Hand-excavated pits, used in areas where access by the backhoe was impractical, were opened using a spade and hand augur. The upper part of the profile was then described from the pit and the lower part described from the material extracted from the augur. 

Borings were made using a truck-mounted, 6-inch diameter continuous core sampler. Borings were required to inspect the soil at most of the proposed mitigation sites where a bench cut is planned to increase channel conveyance capacity. At the boring sites, the soil above the planned finish grade was described to evaluate its suitability for topsoil salvage and reapplication to the overexcavated subgrade in preparation of revegetation planting. The soil below the planned finish grade was described to assess its suitability for revegetation and to identify any redoximorphic features. 

At the 40 soil/groundwater sample sites and four reference sites, soil excavation proceeded to the point where groundwater was encountered or to the depth that could be readily reached by the excavation equipment. 

Soil characteristics observed and recorded included master horizons or other layers, depth, texture, color (qualitative), rock content, redoximorphic features(1) (where present), compaction (where present), and roots. Groundwater characteristics observed and recorded included depth to free water(2) and depth to apparent groundwater(3). Additional site characteristics recorded included the estimated horizontal distance from the base-flow channel, estimated vertical distance above the base-flow water-surface elevation, existing vegetation, and approximate percent slope (visually estimated). 

Soil fertility was not evaluated because it was not considered to be a significant limiting factor in restoration success and because there are no known significant areas of soil toxicity in the project area. Although some of the soils at the mitigation sites are of low fertility, most native riparian species in the project area are considered to be adapted to low fertility soils and can usually maintain adequate growth provided that hydrologic conditions and soil textural characteristics are appropriate for a given species. 

_______________

1 Redoximorphic features, formed by the precesses of reduction, translocation, and/or reduction of iron and managanese oxides, are indicative of past or present prolonged soil saturation. Redoximorphic features were formerly know as mottles, concretions, soft masses, and low chroma colors(Natural Resources Conservation Service 1996).

2 Free water refers to water that is capable of moving in response to the pull of gravity and is associated with saturated soil. the depth to free water is typically slightly shallower than the depth to the apparent water table, due to capillary rise(capillary fringe) above the water table.

3 Apparent groundwater, was used in this appendix, refers to the observed water level in a soil pit immediately following excavation, rather than the observed water level in a soil pit after the passage of time, which allows the water level to equilibrate. 

_______________________________

RESULTS 

The results of the soil and groundwater assessment for the proposed riparian forest mitigation sites and reference sites are summarized for each site in Table E-2. 

Reference Sites 

Three of the reference sites were dominated by introduced California black walnut (Juglans californica); the fourth was dominated by California sycamore (Platanus racemosa). Coast live oak (Quercus agrifolia) and California sycamore also occurred upslope of the soil pit at one of the reference sites. The location of soil pits ranged from 5.5 to 20 feet above the base-flow water surface elevation. Depth to free water was below the bottom of the pits, which ranged from 53 to 122 inches in depth. Among the four reference sites, soil texture within the upper 5 feet of the soil profiles ranged from (non-gravelly) clay to extremely gravelly loamy sand. The only condition that the reference sites appeared to have in common was that the soil material appeared to consist of native soil. 

Proposed Mitigation Sites 

Within a depth range of 5 to 10 feet, soil texture varied widely within a soil profile and between soil profiles at the proposed mitigation sites. Observed textures ranged from clay to extremely gravelly loamy sand. Such a range in materials indicates a wide range in permeability, ease of penetration by roots, available water holding capacity, fertility, and ease of installing seedlings. 

Soil pits located downslope of roadways were especially likely to have a high content of gravel, concrete rubble, or riprap within the soil or on the soil surface. While the gravel is probably indicative of a native soil profile, the concrete rubble and riprap appears to have been applied directly to the slope or sidecast from the slope above. This condition is expected to constrain planting activities. 

At most of the soil pits, free water was not encountered, due to fact that the pits were often excavated 10 or more feet above the base-flow water surface elevation and that the excavation was conducted during the dry season. Had the assessment been conducted during the rainy season, it is expected that groundwater would have been observed in additional pits. 

Mature western sycamore trees growing on the first terrace position or at least high above the bed of the river were assumed to be relict trees because western sycamores typically grow in sandy, gravelly, or cobbly soils within the floodplain. It is assumed that channel excavation and stream bed downcutting have changed the natural hydrologic conditions under which these trees became established. As the groundwater level declined in response to these changes, the tree roots were able to follow the groundwater down over time to maintain sufficient water availability. Accordingly, the position of mature California sycamores well above the bed of the river does not serve as a useful model for where these trees may be planted as part of mitigation effort. 

GROUNDWATER, FLOOD AND DROUGHT TOLERANCE, AND SOIL FACTOR DATA TO CONSIDER IN SELECTING PLANT SPECIES 

Jones & Stokes Associates conducted a literature review to determine appropriate conditions in which to install individual plant species. Factors reviewed included depth to groundwater requirements, tolerance to drought and flooding, and soil properties related to seed germination and initial seedling growth. The literature reviewed covered some of the species known to occur in the project area and being considered for planting at mitigation sites. Although no literature was found that was specific to the Guadalupe River, results of studies from other parts of California and from Arizona are applicable to the project area. Although other factors (e.g., seedling emergence phenologies relative to timing of flood flows) affect the suitability of potential planting sites beyond those discussed below, only those factors that can be controlled in selecting planting site locations are discussed. This section summarizes the results of this review.



Table E-1. Characteristics of Soils in the Project Area

	Reach
	Soil Map Symbol
	Soil Map Unit Name
	Textural Characteristics
	Existing Drainage Class(1)
	Permeabil- 

ity Class
	Shrink-Swell Potential

	6
	Ca
	Campbell silty clay loam
	0 to 68 inches: silty clay loam
	well
	moderately slow
	moderate

	7a
	Ca
	Campbell silty clay loam
	0 to 68 inches: silty clay loam
	well
	moderately slow
	moderate

	7b
	SdB2
	San Ysidro loam, 2-9% slopes, eroded
	0 to 17 inches: loam 

17 to 36 inches: clay 

36 to 60 inches: clay loam and sandy clay loam
	mod. well
	very slow
	high (17 to 36 inch zone)

	8
	SdB2
	San Ysidro loam, 2-9% slopes, eroded
	0 to 17 inches: loam 

17 to 36 inches: clay 

36 to 60: clay loam and sandy clay loam
	mod. well
	very slow
	high (17 to 36 inch zone)

	9a
	YaA 




YeA
	Yolo loam, 0-2% slopes 


Yolo silty clay loam, 0-2% slopes
	0 to 29 inches: loam
29 to 60 inches: silt loam 

0 to 29 inches: silty clay loam
29 to 60 inches: silt loam
	well 




well
	moderate 




moderately slow
	moderate 




moderate

	9b
	YaA 




YeA
	Yolo loam, 0-2% slopes 


Yolo silty clay loam, 0-2% slopes
	0 to 29 inches: loam
29 to 60 inches: silt loam 

0 to 29 inches: silty clay loam
29 to 60 inches: silt loam
	well 




well
	moderate 




moderately slow
	moderate 




moderate

	10a
	YeA (right bank) 


YaA (left bank)
	Yolo silty clay loam, 0-2% slopes 


Yolo loam, 0-2% slopes
	0 to 29 inches: silty clay loam
29 to 60 inches: silt loam 

0 to 29 inches: loam
29 to 60 inches: silt loam
	well 




well
	moderately slow 



moderate
	moderate 




moderate

	10b
	YeA (right and left banks)
GbB (left bank)
	Yolo silty clay loam, 0-2% slopes 


Garretson gravelly loam, 0-5% slopes
	0 to 29 inches: silty clay loam
29 to 60 inches: silt loam 

0 to 19 inches: gravelly loam
19 to 60 inches: stratified sands and gravels
	well 




well 
	moderately slow 



rapid
	moderate 




low

	10c
	YeA
	Yolo silty clay loam, 0-2% slopes
	0 to 29 inches: silty clay loam
29 to 60 inches: silt loam
	well
	moderately slow
	moderate

	11a
	YeA
	Yolo silty clay loam, 0-2% slopes
	0 to 29 inches: silty clay loam
29 to 60 inches: silt loam
	well
	moderately slow
	moderate

	11b & c
	YeA
	Yolo silty clay loam, 0-2% slopes
	0 to 29 inches: silty clay loam
29 to 60 inches: silt loam
	well
	moderately slow
	moderate

	12a
	YeA(right and left banks) 


GbB (left bank) 


PkG (left bank)
	Yolo silty clay loam, 0-2% slopes 



Garretson gravelly loam, 0-5% slopes 

Pits
	0 to 29 inches: silty clay loam
29 to 60 inches: silt loam 

0 to 19 inches: gravelly loam
19 to 60 inches: stratified sands and gravels 

probably sandy and gravelly
	well 





well 



---
	moderately slow 




rapid 



---
	moderate 





low 



---

	12b
	GbB (right bank) 



PkG (left bank)
	Garretson gravelly loam, 0-5% slopes 


Pits
	0 to 19 inches: gravelly loam
19 to 60 inches: stratified sands and gravels 

probably sandy and gravelly
	well 




---
	rapid 




---
	low 




---

	13
	GbB (right bank) 



PkG (left bank) 

Rg (left bank)
	Garretson gravelly loam, 0-5% slopes 


Pits 


Riverwash
	0 to 19 inches: gravelly loam
19 to 60 inches: stratified sands and gravels 

probably sandy and gravelly 

sand, gravels, and cobbles
	well 





--- 

---
	rapid 





--- 

---
	low 





--- 

---


_______________ 

Source: U.S. Soil Conservation Service 1968, with supplemental information provided by Jones & Stokes Associates 

Note: Right and left banks refer to side of stream when looking downstream. 

1 Existing drainage class is provided, as opposed to the natural drainage class under which the soil formed. The two may differ because of changes caused by natural stream downcutting and artificial drainage installations. Jones & Stokes Associates has inferred the existing drainage classes, based on soil profile and other factors, for those soil map units in which the soil survey does not provide information. 
___________________________________ 

Depth to Groundwater and Tolerance to Drought 
This section describes a number of plant species' depth to groundwater requirements in terms of a relatively stable channel bed elevation. Accordingly, literature reporting depth to groundwater conditions for planting sites that had experienced long-term changes in groundwater depth (e.g., such as that caused by channel incision) was not used in this appendix. Also, where depths were reported for a range of age classes, data for only the youngest age class is used in this appendix, as young phreatophytic species presumably must reach groundwater in their first year of growth. 

Additionally, unless otherwise indicated, the depths to groundwater listed below include seasonal low to medium groundwater levels (i.e., the approximate summer levels). This level is presumed to constitute the most limiting hydrologic condition for phreatophytes, when the trees are most subject to being drought-stressed due to high potential transpiration rates. 

Depth to Groundwater 

Stromberg (1993) reported the results of a number of studies on Fremont cottonwood's (Populus fremontii ssp. fremontii) requirements for depth to groundwater; these data included the following ranges: 3.0 to 13.1 feet (during the mean growing season), 2.3 to 4.3 feet, 1.0 to 7.5 feet, and 3.3 to 4.9 feet. 

In other work by Stromberg et al. (1996), depth to groundwater in Fremont cottonwood stands was reported to range from 0.7 to 6.6 feet, with a mean of 3.0 feet. Depth to groundwater beneath mulefat (Baccharis salicifolia) was reported to range from 0 to 9.2 feet, with a mean of 3.9 feet. 

Fencer et al. (1984) found the roots of first-year Fremont's cottonwood seedlings reaching groundwater at depths of 2.4 feet by the end of the summer (i.e., presumably at low groundwater conditions), and potentially reaching 5.3 feet, also at the end of the summer. 

At The Nature Conservancy's Kopta Slough Preserve in northern California, Sheehan and Griggs (pers. comm.) reported Fremont cottonwood cuttings planted 18 inches deep were growing with an April groundwater depth of 17.4 feet; however, the cuttings had been irrigated for the first 3 years of the 4-year study. 

In summary, Fremont cottonwood can survive over a wide range (i.e., 0.7 to approximately 13 feet) of groundwater depth conditions. This suggests that Fremont cottonwood could be planted along the Guadalupe River in the Low Floodplain to somewhat above the High Floodplain geomorphic surfaces depending on groundwater availability. Mulefat can survive over a similar wide range (i.e., 0 to 9.2 feet) of groundwater depth conditions. This suggests that mulefat could be planted on similar geomorphic surfaces as Fremont cottonwood, but at a slightly lower bank elevation. 

Tolerance to Drought 

The Soil Conservation Service (1993) reported that box elder (Acer negundo) and mulefat have a high tolerance to drought, while Fremont cottonwood, narrow-leaved willow/sandbar willow (Salix exigua), and arroyo willow (S. lasiolepis) have a medium tolerance. 

In addition, Fremont cottonwood seedlings are somewhat tolerant of drought (i.e., naturally lowered soil moisture availability during summer and fall) (Stromberg 1993). 

Tolerance to Flooding 

Based on Soil Conservation Service (1993) information, box elder, mulefat, narrow-leaved willow/sandbar willow, and arroyo willow have a high(4) tolerance to flooding. Fremont cottonwood has a medium(5) tolerance to flooding. 

Along southern California perennial streams, Faber et al. (1989) reported Fremont cottonwood (and sometimes western sycamore) typically growing in seasonally flooded conditions, but more commonly on banks, crests of banks, and first terraces above the level of seasonal inundation, but where roots could nevertheless reach groundwater. They also reported western sycamore and Coast live oak growing on the first terrace position, but where roots could reach groundwater. Coast live oak was reported growing on higher slope positions, indicating that it is not dependent on groundwater; however, it is tolerant of occasional flooding and saturated soils. On slope positions between the base-flow water surface elevation and maximum flood levels, willow (Salix sp.) and white alder (Alnus rhombifolia) were observed. 

_______________

4 High to tolerance to flooding refers to trees that are severely damaged after 10 to 30 days of flooding. 

5 Medium to tolerance to flooding refers to trees that are severely damaged after 6 to 10 days of flooding. 

_______________________________

Seedlings of Fremont cottonwood planted too close to the low flow channel are subject to mortality from flood scour and excessive sediment deposition (Stromberg 1993). 

In summary, species highly adapted to flooding include box elder, mulefat, narrow-leaved willow/sandbar willow, arroyo willow, and white alder; species with a medium tolerance to flooding include Fremont cottonwood, and western sycamore; and species with the lowest relative tolerance to flooding include coast live oak. Tolerance to flooding appears to be directly correlated to required depth to groundwater. That is, for example, those species that are relatively tolerant of flooding also require shallow groundwater. This correlation supports the conclusion that the most flood-tolerant species (e.g., arroyo willow) should be planted on the Low Floodplain surface and that the least flood-tolerant species (e.g., coast live oak) generally should be planted on the First Terrace surface. 

Soil Characteristics Relative to Seed Germination, Initial Seedling Growth, and Establishment of Cuttings 

Moist, unvegetated mineral soil, which allows good seed-soil contact, is required for germination of Fremont cottonwood, and other related species (Stromberg 1993, Faber et al. 1989). This suggests that for regeneration to occur from seed, such species will become established only in areas subject to at least occasional channel erosion or sediment deposition. 

In southern California streams, Faber et al. (1989) found California sycamore to be the dominant species when groundwater was deep and soil aeration high (i.e., as in coarse-textured soils) and valley oak (Quercus lobata) in soils where soil aeration is low (i.e., as in fine-textured soils). 

Faber et al. (1989) also reported willows growing on finer-textured sediments, with cottonwoods growing on moist, coarser-textured sediments. 

Faber and Holland (1988) reported white alder and sandbar willow favoring coarse-textured soils. 

Sheehan and Griggs (pers. comms.) found Fremont cottonwood cuttings successfully growing in a range of soil textures, with the best growth occurring in less gravelly soils. 

Zentner (1997) reported mulefat and western sycamore favoring gravelly and sandy soils, valley oak favoring sandy and fine loam soils. 

Moist soil conditions of sufficient duration were reported to be critical to the germination of Fremont cottonwood seeds, which lost their viability 1 to 5 weeks after dispersal at a site in Arizona (Fenner et al. 1984). 

Seeds of box elder and oaks were reported by Faber et al. (1989) to be capable of germinating through a litter layer and under the shade of established cottonwood and willow forests. 

It is noteworthy that apparent correlations between soil texture and a particular plant species may be more a function of the size of sediment that occurs in a channel and within a floodplain, rather than a species' affinity for a particular soil textural type. Within a channel or floodplain, coarse-textured sediments are indicative of a high-energy, active stream environment. Such an environment would tend to be on the channel bed, where groundwater is very shallow. Fine-textured sediments are indicative of a low-energy environment, which would be subject to infrequent flooding and tend to be more distant from groundwater. The effect of soil texture on gas (e.g., carbon dioxide) exchange between the atmosphere and the root zone and on root penetration is important to plant growth. However, for the purpose of this assessment, depth to groundwater and flood frequency were taken to represent the predominant factors that should be considered in species selection for a particular mitigation site. The discussion below describes how soil texture will be considered in determining the appropriate species that should be installed within a mitigation site. 

CONCLUSIONS AND RECOMMENDATIONS 

In general, observations from the four reference sites indicate that riparian vegetation along the Guadalupe River is adapted to a wide range of soil textures. The depth to groundwater at the reference sites was below the bottom of the soil pits, which were excavated to depths of 53 to 122 inches. However, because riparian vegetation occurs in areas upslope of the reference sites, it is assumed that deeper groundwater depths can also support riparian vegetation. In some recently incised reaches, some of the existing riparian trees at higher bank elevations may be relict populations, however, which established prior to channel incision. In these locations it may be more appropriate to plant more xeric-adapted species than the existing tree species might otherwise indicate. 

Based on Jones & Stokes Associates field work and literature review, seasonal low groundwater is at a considerable depth below the surface at most of the proposed mitigation sites. The seasonal low groundwater appears to be well below the base-flow elevation in all but Reach 13 and the upper portion of Reach 12. This condition suggests that in most reaches, a large percentage of phreatophytic plants will have to derive most of their soil moisture, particularly during the initial plant establishment period, from the high flows and precipitation that will "charge" the soil, rather than relying on groundwater. The seasonal low groundwater level and soil texture are expected to be the dominant limiting factors for the establishment and growth to maturity of phreatophytic plants. In most reaches, new phreatophytes more than just a few feet from the base-flow channel's edge will depend on soil moisture during the first years of growth, and then groundwater subsequently. Where groundwater is too deep and surface soil has low soil moisture holding capacity, phreatophytic plants are unlikely to establish, regardless of their affinity for one or another soil texture. Where groundwater is shallow (i.e., in most reaches, close to the base-flow channel), soil texture type is likely to be a factor in phreatophytic species composition and dominance. Where groundwater is too deep for phreatophytes, soil texture will again be a deciding factor determining the species composition and vegetation cover potential. 

When selecting plants for a proposed mitigation site, soil texture and depth to groundwater should be considered, along with the vegetation characteristics on similar sites in or near the project area. These characteristics can be used together to help determine the species composition and proportion of individual species in the plant palette. For instance, in mitigation sites close to the base-flow channel, and other sites where groundwater is shallow, phreatophytes should be selected. Phreatophytes are tolerant of scouring effects (e.g., sandbar willow and arroyo willow) that occur in areas close to the base-flow channel. Where groundwater is shallow but scour less likely, phreatophytes less-adapted to scour (e.g., Fremont cottonwood and Oregon ash) may be included as a higher percentage of the plant palette. Where such sites are characterized with fine-textured6 soils, phreatophytes such as arroyo willow or red willow (Salix laevigata) may be emphasized. In contrast, where such sites are characterized by coarse-textured7 soils, phreatophytes such as western sycamore and mule fat may be emphasized. 

In some mitigation sites where groundwater is deep and soils are fine-textured6, valley oak (Quercus lobata) may be emphasized. In sites with deep groundwater and coarse-textured soils, coast live oak may be emphasized. 

Site Preparation and Plant Installation 

Steep slopes, limited accessibility, deep groundwater, gravelly soils, and fill material at the soil surface at many of the proposed mitigation sites may hinder plant installation and maintenance operations and provide less-than optimal growing conditions for the selected species. The high gravel content in many of the soils is expected to limit available water-holding capacity, root penetration, and nutrient reserves. 

Where a layer of gravel base or riprap exists on the soil surface, the material should be removed where feasible and disposed to provide better conditions for future plant recruitment. 

Few of the soils appear to have been excessively artificially compacted. For this reason and because many of the proposed mitigation sites are on slopes that are impractical to disc or rip, such measures to reduce compaction are not recommended. 

A sufficient amount of soil exists at the bench cut sites that could be used as topsoil; such material does not always occur at the existing ground surface. The designated layer(s) (see Table E-2 for depth ranges) should be removed during grading operations, stockpiled, and reapplied to the overexcavated subgrade at the bench cut sites to provide an approximate 2-foot thick planting medium which will be better than the native soil beneath it. Although roots will eventually grow through the topsoil dressing layer into the native, clayey soil, the presence of the lighter-textured, salvaged soil is expected to result in higher plant survival rates than planting directly into the native clay. 

Augured planting holes should extend to at least 30 inches depth. Soil used to backfill planting holes should be that excavated from the hole, excluding gravels larger than approximately 2 inches in diameter. Irrigation applications to the plantings should be very deep to promote deep root penetration. 
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1. Redoximorphic features, formed by the processes of reduction, translocation, and/or reduction of iron and manganese oxides, are indicative of past or present prolonged soil saturation. Redoximorphic features were formerly known as mottles, concretions, soft masses, and low chroma colors (Natural Resources Conservation Service 1996). 

2. Free water refers to water that is capable of moving in response to the pull of gravity and is associated with saturated soil. The depth to free water is typically slightly shallower than the depth to the apparent water table, due to capillary rise (capillary fringe) above the water table. 

3. Apparent groundwater, as used in this appendix, refers to the observed water level in a soil pit immediately following excavation, rather than the observed water level in the soil pit after the passage of time, which allows the water level to equilibrate. 

4. High tolerance to flooding refers to trees that are severely damaged after 10 to 30 days of flooding. 

5. Medium tolerance to flooding refers to trees that are severely damaged after 6 to 10 days of flooding. 
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Appendix F. General Characteristics and Sizes of Mitigation Sites, by Reach
Table F-1. Characteristics of Mitigation Sites in Reach 6

	Reach
	Mitigation 
Habitat Type 

(a)
	Mitigation Site Designation 
(reach, habitat type, polygon number)
	Existing Vertical Distance Above Base-Flow Channel Water-Surface 
Elevation 
(approximate)
(b) (f)
	Existing Vertical Distance Above Summer Low Groundwater Elevation 
(approximate)
(c) (f)
	Planting 
Surface 
(d)
	Soft Characteristics (from finish grade 
to 24 inches depth, approximate)

(e)

	6
	Riparian Forest
	6-R1
	15
	est. >24
	natural terrace
	unknown

	 
	 
	6-R2
	15
	est. >24
	natural bank
	silty clay loam

	 
	 
	6-R3
	5 to 15
	est. >24
	natural bank
	silty clay loam

	 
	 
	6-R4
	15
	est. >24
	bench cut (approx. 7 ft)
	silty clay loam

	 
	 
	6-R5
	8 to 10
	est. >24
	natural bank/terrace
	silty clay loam

	 
	 
	6-R6
	15 to 18
	est. >24
	natural bank/terrace
	silty clay loam

	 
	Urban Forest
	6-UF1
	15
	est. >24
	natural terrace
	silty clay loam

	 
	 
	6-UF2
	15
	est. >24
	natural terrace
	silty clay loam

	 
	 
	6-UF3
	15
	est. >24
	natural terrace
	silty clay loam

	 
	Visual Impact
	6-V1
	N/A
	est. >24
	gabions
	[salvaged topsoil]

	 
	 
	6-V2
	N/A
	est. >24
	gabions
	[salvaged topsoil]

	 
	 
	6-V3
	N/A
	est. >24
	gabions
	[salvaged topsoil]

	 
	 
	6-V4
	N/A
	est. >24
	gabions
	[salvaged topsoil]

	 
	 
	6-V5
	N/A
	est. >24
	gabions
	[salvaged topsoil]

	 
	 
	6-V6
	N/A
	est. >24
	gabions
	[salvaged topsoil]

	 
	 
	6-V7
	N/A
	est. >24
	gabions
	[salvaged topsoil]

	Notes: 

a. Habitat type designations are from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a)

b. Information was estimated from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and field visits performed by Jones & Stokes in Summery 1998. The base-flow channel water surface elevation is assumed to be 2 feet above the channel invert. In general, the vertical distance above the base-flow channel of mitigation sites located on slopes represents the distance half-way up the slope. This distance is shown as a range to represent the approximate elevation range of the mitigation site.

c. Groundwater data were collected by Jones & Stokes in summer of 1998. Where groundwater data were not available, information was extrapolated from adjacent observations and is noted as "est" (estimated)

d. Refers to the finished grade conditions for the mitigation site. The planting surfaces, with the exception of gabion and crib wall plantings, will have non-hardscaped soil conditions. Information was obtained from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and the applicable revised April 1999 engineering drawings for Reaches 10B through 12B (Santa Clara Valley Water District 1999).

e. Soil characteristics information was collected during surveys performed by Jones & Stokes in summer 1998. Table entries shown in parenthesis identify data extrapolated from a nearby mitigation site with similar conditions. Table entries shown in brackets refer to existing soil material that will be salvaged and reapplied at riparian forest bench cut and rock vanes mitigation sites. "Salvaged topsoil" refers to presently unidentified but suitable salvaged sol material that will be reapplied to visual impact and riparian forest mitigation sites. Table entries shown in italics are based on published soil survey information (U.S. Soil Conservation Service 1968); this information was used in cases when field investigations were not performed in close proximity to the mitigation site.

f. Where bench cuts are indicated under the plating surface column, values for vertical distance above base-flow channel water surface elevation and vertical distance above summer low groundwater elevation will be affected by the depth of the bench cut.


 

Table F-2. Characteristics of Mitigation Sites in Reaches 6 and 7A

	Reach
	Mitigation 
Habitat Type 
(a)
	Mitigation Site Designation 
(reach, habitat type, polygon number)
	Existing Vertical Distance Above Base-Flow Channel Water-Surface 
Elevation 
(approximate)
(b) (f)
	Existing Vertical Distance Above Summer Low Groundwater Elevation 
(approximate)
(c) (f)
	Planting 
Surface 
(d)
	Soft Characteristics (from finish grade 
to 24 inches depth, approximate)

(e)

	6
	Urban Forest
	6-UF4
	N/A
	est. >24
	natural terrace
	silty clay loam

	 
	Visual Impact
	6-V8
	N/A
	est. >5
	gabions
	N/A

	7A
	Riparian Forest
	7A-R1
	16 to 20
	est. >5
	natural bank
	silty clay loam

	 
	 
	7A-R2
	16 to 20
	est. >5
	natural bank
	(clay loam over silty clay loam - see 7A-UF1)

	 
	 
	7A-R3
	20
	est. >6
	natural bank
	(gravelly clay loam over gravelly loam – see 7A-UF2)

	 
	 
	7A-R4
	20 to 22
	est. >6
	natural bank
	(gravelly clay loam over gravelly loam – see 7A-UF2)

	 
	 
	7A-R5
	0 to 13
	0 to >19
	natural bank

bench cut

(approx 5-8 feet)
	[silty clay loam]

	 
	 
	7A-R6
	13
	>4
	bench cut

(approx 5-8 feet)
	[salvaged topsoil – clay loam]

	 
	Erosion Control Repair Site
	7A-E1
	0 to 20
	est. >19
	erosion control

repair site
	(silty clay loam – see 7A-R5)

	 
	Urban Forest
	7A-UF1
	20
	>5
	natural terrace
	clay loam over silty clay loam

	 
	 
	7A-UF2
	20
	>6
	natural terrace
	gravelly clay loam over gravelly loam

	 
	 
	7A-UF3
	20
	est. >6
	natural terrace
	(gravelly clay loam over gravelly loam – see 7A-R6)

	 
	Visual Impact
	7A-V1
	N/A
	est. >6
	gabions
	[salvaged topsoil]

	Notes: 

a. Habitat type designations are from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a)

b. Information was estimated from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and field visits performed by Jones & Stokes in Summery 1998. The base-flow channel water surface elevation is assumed to be 2 feet above the channel invert. In general, the vertical distance above the base-flow channel of mitigation sites located on slopes represents the distance half-way up the slope. This distance is shown as a range to represent the approximate elevation range of the mitigation site.

c. Groundwater data were collected by Jones & Stokes in summer of 1998. Where groundwater data were not available, information was extrapolated from adjacent observations and is noted as "est" (estimated)

d. Refers to the finished grade conditions for the mitigation site. The planting surfaces, with the exception of gabion and crib wall plantings, will have non-hardscaped soil conditions. Information was obtained from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and the applicable revised April 1999 engineering drawings for Reaches 10B through 12B (Santa Clara Valley Water District 1999).

e. Soil characteristics information was collected during surveys performed by Jones & Stokes in summer 1998. Table entries shown in parenthesis identify data extrapolated from a nearby mitigation site with similar conditions. Table entries shown in brackets refer to existing soil material that will be salvaged and reapplied at riparian forest bench cut and rock vanes mitigation sites. "Salvaged topsoil" refers to presently unidentified but suitable salvaged sol material that will be reapplied to visual impact and riparian forest mitigation sites. Table entries shown in italics are based on published soil survey information (U.S. Soil Conservation Service 1968); this information was used in cases when field investigations were not performed in close proximity to the mitigation site.

f. Where bench cuts are indicated under the plating surface column, values for vertical distance above base-flow channel water surface elevation and vertical distance above summer low groundwater elevation will be affected by the depth of the bench cut.


 

Table F-3. Characteristics of Mitigation Sites in Reaches 7B and 8

	Reach
	Mitigation 
Habitat Type 
(a)
	Mitigation Site Designation 
(reach, habitat type, polygon number)
	Existing Vertical Distance Above Base-Flow Channel Water-Surface 
Elevation 
(approximate)
(b) (f)
	Existing Vertical Distance Above Summer Low Groundwater Elevation 
(approximate)
(c) (f)
	Planting 
Surface 
(d)
	Soft Characteristics (from finish grade 
to 24 inches depth, approximate)

(e)

	7B
	Erosion Control Repair Site
	7B-E1
	0 to 22
	est. 0 to >12.5
	bio technical

bank stabilization
	clay loam

	 
	Riparian Forest
	7B-R1
	0 to 16
	0 to >12.5
	natural bank bench cut (5’-8’)
	clay loam

	 
	 
	7B-R2
	0 to 18
	est. 0 to >12.5
	natural bank
	(clay loam – see 7B-R1)

	 
	 
	7B-R3
	20 to 22
	est. >12.5
	natural bank
	clay loam

	 
	 
	7B-R4
	0 to 13
	est. 0 to >11
	natural bank
	clay loam

	 
	Urban Forest
	7B-UF1
	18 to 20
	est. >12.5
	natural terrace
	loam

	 
	Visual Impact
	7B-V1
	N/A
	est. >11
	gabions
	[salvaged topsoil]

	 
	 
	7B-V2
	N/A
	est. >12.5
	gabions
	[salvaged topsoil]

	 
	 
	7B-V3
	N/A
	est. >12.5
	gabions
	[salvaged topsoil]

	8
	Riparian Forest
	8-R1
	17
	est. >12.5
	natural bank
	clay loam

	 
	Urban Forest
	8-UF1
	20 to 23
	est. >12.5
	natural terrace
	loam

	 
	Visual Impact
	8-V1
	N/A
	est. >12.5
	gabions
	[salvaged topsoil]

	 
	 
	8-V2
	N/A
	est. >12.5
	gabions
	[salvaged topsoil]

	Notes: 

a. Habitat type designations are from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a)

b. Information was estimated from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and field visits performed by Jones & Stokes in Summery 1998. The base-flow channel water surface elevation is assumed to be 2 feet above the channel invert. In general, the vertical distance above the base-flow channel of mitigation sites located on slopes represents the distance half-way up the slope. This distance is shown as a range to represent the approximate elevation range of the mitigation site.

c. Groundwater data were collected by Jones & Stokes in summer of 1998. Where groundwater data were not available, information was extrapolated from adjacent observations and is noted as "est" (estimated)

d. Refers to the finished grade conditions for the mitigation site. The planting surfaces, with the exception of gabion and crib wall plantings, will have non-hardscaped soil conditions. Information was obtained from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and the applicable revised April 1999 engineering drawings for Reaches 10B through 12B (Santa Clara Valley Water District 1999).

e. Soil characteristics information was collected during surveys performed by Jones & Stokes in summer 1998. Table entries shown in parenthesis identify data extrapolated from a nearby mitigation site with similar conditions. Table entries shown in brackets refer to existing soil material that will be salvaged and reapplied at riparian forest bench cut and rock vanes mitigation sites. "Salvaged topsoil" refers to presently unidentified but suitable salvaged sol material that will be reapplied to visual impact and riparian forest mitigation sites. Table entries shown in italics are based on published soil survey information (U.S. Soil Conservation Service 1968); this information was used in cases when field investigations were not performed in close proximity to the mitigation site.

f. Where bench cuts are indicated under the plating surface column, values for vertical distance above base-flow channel water surface elevation and vertical distance above summer low groundwater elevation will be affected by the depth of the bench cut.


 

Table F-4. Characteristics of Mitigation Sites in Reaches 8 and 9A

	Reach
	Mitigation 
Habitat Type 
(a)
	Mitigation Site Designation 
(reach, habitat type, polygon number)
	Existing Vertical Distance Above Base-Flow Channel Water-Surface 
Elevation 
(approximate)
(b) (f)
	Existing Vertical Distance Above Summer Low Groundwater Elevation 
(approximate)
(c) (f)
	Planting 
Surface 
(d)
	Soft Characteristics (from finish grade 
to 24 inches depth, approximate)

(e)

	8
	Urban Forest
	8-UF2
	20 to 23
	est. >20
	natural terrace
	loam

	 
	Visual Impact
	8-V3
	N/A
	est. >12.5
	gabions
	[salvaged topsoil]

	9A
	 
	8-V4
	N/A
	est. >12.5
	gabions
	[salvaged topsoil]

	 
	Riparian Forest
	9A-R1
	8
	est. >8
	bench cut (+/- 15’)
	[salvaged topsoil-unknown]

	 
	 
	9A-R2
	0 to 14
	est. 0 >14
	biotechnical bank

stabilization
	silt loam

	 
	 
	9A-R3
	20 to 24
	est. >20
	natural bank

gabions
	silt loam

	 
	 
	9A-R4
	20 to 24
	est. >20 
	natural bank

gabions
	silt loam

	 
	 
	9A-R5
	4 to 5
	est. >5
	bench cut (+/- 19’)
	[salvaged topsoil-unknown]

	 
	Urban Forest
	9A-UF1
	25
	est. >20
	natural terrace
	loam

	 
	 
	9A-UF2
	25
	est. >20
	natural terrace
	loam

	 
	 
	9A-UF3
	25
	est. >20
	natural terrace
	loam

	 
	 
	9A-UF4
	25
	est. >20
	natural terrace
	loam

	 
	Visual Impact
	9A-V1
	N/A
	est. >11
	gabions
	[salvaged topsoil-unknown]

	 
	 
	9A-V2
	N/A
	est. >11
	gabions
	[salvaged topsoil]

	 
	 
	9A-V3
	N/A
	est. >11
	cribwall
	[salvaged topsoil]

	Notes: 

a. Habitat type designations are from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a)

b. Information was estimated from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and field visits performed by Jones & Stokes in Summery 1998. The base-flow channel water surface elevation is assumed to be 2 feet above the channel invert. In general, the vertical distance above the base-flow channel of mitigation sites located on slopes represents the distance half-way up the slope. This distance is shown as a range to represent the approximate elevation range of the mitigation site.

c. Groundwater data were collected by Jones & Stokes in summer of 1998. Where groundwater data were not available, information was extrapolated from adjacent observations and is noted as "est" (estimated)

d. Refers to the finished grade conditions for the mitigation site. The planting surfaces, with the exception of gabion and crib wall plantings, will have non-hardscaped soil conditions. Information was obtained from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and the applicable revised April 1999 engineering drawings for Reaches 10B through 12B (Santa Clara Valley Water District 1999).

e. Soil characteristics information was collected during surveys performed by Jones & Stokes in summer 1998. Table entries shown in parenthesis identify data extrapolated from a nearby mitigation site with similar conditions. Table entries shown in brackets refer to existing soil material that will be salvaged and reapplied at riparian forest bench cut and rock vanes mitigation sites. "Salvaged topsoil" refers to presently unidentified but suitable salvaged sol material that will be reapplied to visual impact and riparian forest mitigation sites. Table entries shown in italics are based on published soil survey information (U.S. Soil Conservation Service 1968); this information was used in cases when field investigations were not performed in close proximity to the mitigation site.

f. Where bench cuts are indicated under the plating surface column, values for vertical distance above base-flow channel water surface elevation and vertical distance above summer low groundwater elevation will be affected by the depth of the bench cut.


 

Table F-5. Characteristics of Mitigation Sites in Reaches 9A, 9B, and 10A

	Reach
	Mitigation 
Habitat Type 

(a)
	Mitigation Site Designation 
(reach, habitat type, polygon number)
	Existing Vertical Distance Above Base-Flow Channel Water-Surface 
Elevation 
(approximate)
(b) (f)
	Existing Vertical Distance Above Summer Low Groundwater Elevation 
(approximate)
(c) (f)
	Planting 
Surface 
(d)
	Soft Characteristics (from finish grade 
to 24 inches depth, approximate)

(e)

	9A
	Riparian Forest
	9A-R6
	7 to 9
	est .5
	bench cut (+/- 5’- 15’)
	unknown

	 
	Visual Impact
	9A-V4
	N/A
	est >5
	cribwall, gabions
	[salvaged topsoil]

	 
	 
	9A-V5
	N/A
	est. >5
	cribwall, gabions
	[salvaged topsoil]

	9B
	Riparian Forest
	9B-R1

9B-R2
	3

15 to 20
	>29

est. >5
	bench cut (+/-20’)

natural terrace
	Clay

Clay loam

	 
	 
	9B-R3
	0 to 20
	 
	gabions
	[salvaged topsoil]

	 
	 
	9B-R4
	20 to 23
	>5
	natural terrace
	loam over sandy loam

	 
	 
	9B-R5
	0 to 22
	est. 0 to >5
	biotechnical bank

stabilization
	loam over sand loam

See 9B-R4

	 
	 
	9B-R6
	3
	est. >5
	bench cut (+/-5’)
	unknown

	 
	Erosion Control Repair Site
	9B-E1
	0 to 22
	est. 0 to >5
	erosion control

repair site
	loam over sandy loam

See 9B-R4

	 
	 
	9B-E2
	0 to 22
	est. 0 to >5
	erosion control

repair site
	silt loam

	 
	Visual Impact
	9B-V1
	N/A
	est. >5
	cribwall
	[salvaged topsoil]

	 
	 
	9B-V2
	N/A
	est. >29
	gabions
	[salvaged topsoil]

	 
	 
	9B-V3
	N/A
	est. >29
	cribwall
	[salvaged topsoil]

	 
	 
	9B-V4
	N/A
	est. >29
	gabions
	[salvaged topsoil]

	 
	 
	9B-V5
	N/A
	est. >29
	gabions
	[salvaged topsoil]

	10A
	Riparian Forest 
	10A-R1
	2 to 5
	est. >5
	bench cut (5 to 15’)
	unknown

	 
	Visual Impact
	10A-V1
	N/A
	est. >5
	cribwall
	[salvaged topsoil]

	Notes: 

a. Habitat type designations are from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a)

b. Information was estimated from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and field visits performed by Jones & Stokes in Summery 1998. The base-flow channel water surface elevation is assumed to be 2 feet above the channel invert. In general, the vertical distance above the base-flow channel of mitigation sites located on slopes represents the distance half-way up the slope. This distance is shown as a range to represent the approximate elevation range of the mitigation site.

c. Groundwater data were collected by Jones & Stokes in summer of 1998. Where groundwater data were not available, information was extrapolated from adjacent observations and is noted as "est" (estimated)

d. Refers to the finished grade conditions for the mitigation site. The planting surfaces, with the exception of gabion and crib wall plantings, will have non-hardscaped soil conditions. Information was obtained from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and the applicable revised April 1999 engineering drawings for Reaches 10B through 12B (Santa Clara Valley Water District 1999).

e. Soil characteristics information was collected during surveys performed by Jones & Stokes in summer 1998. Table entries shown in parenthesis identify data extrapolated from a nearby mitigation site with similar conditions. Table entries shown in brackets refer to existing soil material that will be salvaged and reapplied at riparian forest bench cut and rock vanes mitigation sites. "Salvaged topsoil" refers to presently unidentified but suitable salvaged sol material that will be reapplied to visual impact and riparian forest mitigation sites. Table entries shown in italics are based on published soil survey information (U.S. Soil Conservation Service 1968); this information was used in cases when field investigations were not performed in close proximity to the mitigation site.

f. Where bench cuts are indicated under the plating surface column, values for vertical distance above base-flow channel water surface elevation and vertical distance above summer low groundwater elevation will be affected by the depth of the bench cut.


 

Table F-6. Characteristics of Mitigation Sites in Reaches 10A and 10B

	Reach
	Mitigation 
Habitat Type 

(a)
	Mitigation Site Designation 
(reach, habitat type, polygon number)
	Existing Vertical Distance Above Base-Flow Channel Water-Surface 
Elevation 
(approximate)
(b) (f)
	Existing Vertical Distance Above Summer Low Groundwater Elevation 
(approximate)
(c) (f)
	Planting 
Surface 
(d)
	Soft Characteristics (from finish grade 
to 24 inches depth, approximate)

(e)

	10A
	Riparian Forest
	10A-R2
	2 to 3
	est. >4
	bench cut (+/-5’ – 15’)
	unknown

	 
	Visual Impact
	10A-V2
	N/A
	est. >4
	cribwall
	[salvaged topsoil]

	10B
	Riparian Forest
	10B-R1
	0 to 2
	est. 0 to >2
	rock vanes
	[salvaged topsoil]

	 
	 
	10B-R2
	12 to 25
	est. >3
	natural bank
	(very gravelly silty clay loam – see 10B-R3)

	 
	 
	10B-R3
	5 to 25
	>3
	natural bank
	very gravelly silty clay loam

	Notes: 

a. Habitat type designations are from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a)

b. Information was estimated from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and field visits performed by Jones & Stokes in Summery 1998. The base-flow channel water surface elevation is assumed to be 2 feet above the channel invert. In general, the vertical distance above the base-flow channel of mitigation sites located on slopes represents the distance half-way up the slope. This distance is shown as a range to represent the approximate elevation range of the mitigation site.

c. Groundwater data were collected by Jones & Stokes in summer of 1998. Where groundwater data were not available, information was extrapolated from adjacent observations and is noted as "est" (estimated)

d. Refers to the finished grade conditions for the mitigation site. The planting surfaces, with the exception of gabion and crib wall plantings, will have non-hardscaped soil conditions. Information was obtained from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and the applicable revised April 1999 engineering drawings for Reaches 10B through 12B (Santa Clara Valley Water District 1999).

e. Soil characteristics information was collected during surveys performed by Jones & Stokes in summer 1998. Table entries shown in parenthesis identify data extrapolated from a nearby mitigation site with similar conditions. Table entries shown in brackets refer to existing soil material that will be salvaged and reapplied at riparian forest bench cut and rock vanes mitigation sites. "Salvaged topsoil" refers to presently unidentified but suitable salvaged sol material that will be reapplied to visual impact and riparian forest mitigation sites. Table entries shown in italics are based on published soil survey information (U.S. Soil Conservation Service 1968); this information was used in cases when field investigations were not performed in close proximity to the mitigation site.

f. Where bench cuts are indicated under the plating surface column, values for vertical distance above base-flow channel water surface elevation and vertical distance above summer low groundwater elevation will be affected by the depth of the bench cut.


 

Table F-7. Characteristics of Mitigation Sites in Reach 10B

	Reach
	Mitigation 
Habitat Type 

(a)
	Mitigation Site Designation 
(reach, habitat type, polygon number)
	Existing Vertical Distance Above Base-Flow Channel Water-Surface 
Elevation 
(approximate)
(b) (f)
	Existing Vertical Distance Above Summer Low Groundwater Elevation 
(approximate)
(c) (f)
	Planting 
Surface 
(d)
	Soft Characteristics (from finish grade 
to 24 inches depth, approximate)

(e)

	10B
	Riparian Forest
	10B-R4
	5 to 25
	>2
	natural bank
	extremely gravelly silty clay loam

	 
	 
	10B-R5
	0 to 2
	est. 0 to >2
	rock vanes
	[salvaged topsoil]

	 
	 
	10B-R6
	0 to 8
	est. 0 to >2
	cut and fill
	unknown

	 
	 
	10B-R7
	0 to 8
	est. 0 to >2
	cut and fill
	unknown

	 
	 
	10B-R8
	0 to 8
	est. 0 to >2
	cut and fill
	unknown

	 
	Urban Forest
	10B-UF1
	10 to 15
	est. >2
	gabions
	[salvaged topsoil]

	 
	 
	10B-UF2
	10 to 15
	est. >2
	gabions
	[salvaged topsoil]

	Notes: 

a. Habitat type designations are from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a)

b. Information was estimated from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and field visits performed by Jones & Stokes in Summery 1998. The base-flow channel water surface elevation is assumed to be 2 feet above the channel invert. In general, the vertical distance above the base-flow channel of mitigation sites located on slopes represents the distance half-way up the slope. This distance is shown as a range to represent the approximate elevation range of the mitigation site.

c. Groundwater data were collected by Jones & Stokes in summer of 1998. Where groundwater data were not available, information was extrapolated from adjacent observations and is noted as "est" (estimated)

d. Refers to the finished grade conditions for the mitigation site. The planting surfaces, with the exception of gabion and crib wall plantings, will have non-hardscaped soil conditions. Information was obtained from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and the applicable revised April 1999 engineering drawings for Reaches 10B through 12B (Santa Clara Valley Water District 1999).

e. Soil characteristics information was collected during surveys performed by Jones & Stokes in summer 1998. Table entries shown in parenthesis identify data extrapolated from a nearby mitigation site with similar conditions. Table entries shown in brackets refer to existing soil material that will be salvaged and reapplied at riparian forest bench cut and rock vanes mitigation sites. "Salvaged topsoil" refers to presently unidentified but suitable salvaged sol material that will be reapplied to visual impact and riparian forest mitigation sites. Table entries shown in italics are based on published soil survey information (U.S. Soil Conservation Service 1968); this information was used in cases when field investigations were not performed in close proximity to the mitigation site.

f. Where bench cuts are indicated under the plating surface column, values for vertical distance above base-flow channel water surface elevation and vertical distance above summer low groundwater elevation will be affected by the depth of the bench cut.


 

Table F-8. Characteristics of Mitigation Sites in Reach 10C

	Reach
	Mitigation 
Habitat Type 

(a)
	Mitigation Site Designation 
(reach, habitat type, polygon number)
	Existing Vertical Distance Above Base-Flow Channel Water-Surface 
Elevation 
(approximate)
(b) (f)
	Existing Vertical Distance Above Summer Low Groundwater Elevation 
(approximate)
(c) (f)
	Planting 
Surface 
(d)
	Soft Characteristics (from finish grade 
to 24 inches depth, approximate)

(e)

	10C
	Riparian Forest
	10C-R1
	15 to 25
	>5
	natural bank
	sandy loam over very gravelly sandy loam

	 
	 
	10C-R2
	0 to 8
	est. 0 to >29
	bench cut (+/-20’)
	[salvaged topsoil - gravelly loam and silty clay loam]

	 
	 
	10C-R3
	15 to 25
	>1.5
	natural bank
	loam over extremely gravelly loam 

	 
	 
	10C-R4
	20 to 23
	>5
	natural bank
	gravelly loam

	 
	 
	10C-R5
	20 to 23
	>5
	natural bank
	silty clay loam and loam

	 
	 
	10C-R6
	0 to 8
	est. 0 to >29
	bench cut (+/-20’)
	[salvaged topsoil - gravelly loam and silty clay loam]

	 
	 
	10C-R7
	10 to 15
	>25
	natural bank
	silty clay loam and loam

	 
	Visual Impact
	10C-V1
	N/A
	est. >30
	gabions
	[salvaged topsoil - loam and clay loam]

	 
	 
	10C-V2
	N/A
	est. >30
	gabions
	[salvaged topsoil – loam and clay loam] 

	Notes: 

a. Habitat type designations are from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a)

b. Information was estimated from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and field visits performed by Jones & Stokes in Summery 1998. The base-flow channel water surface elevation is assumed to be 2 feet above the channel invert. In general, the vertical distance above the base-flow channel of mitigation sites located on slopes represents the distance half-way up the slope. This distance is shown as a range to represent the approximate elevation range of the mitigation site.

c. Groundwater data were collected by Jones & Stokes in summer of 1998. Where groundwater data were not available, information was extrapolated from adjacent observations and is noted as "est" (estimated)

d. Refers to the finished grade conditions for the mitigation site. The planting surfaces, with the exception of gabion and crib wall plantings, will have non-hardscaped soil conditions. Information was obtained from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and the applicable revised April 1999 engineering drawings for Reaches 10B through 12B (Santa Clara Valley Water District 1999).

e. Soil characteristics information was collected during surveys performed by Jones & Stokes in summer 1998. Table entries shown in parenthesis identify data extrapolated from a nearby mitigation site with similar conditions. Table entries shown in brackets refer to existing soil material that will be salvaged and reapplied at riparian forest bench cut and rock vanes mitigation sites. "Salvaged topsoil" refers to presently unidentified but suitable salvaged sol material that will be reapplied to visual impact and riparian forest mitigation sites. Table entries shown in italics are based on published soil survey information (U.S. Soil Conservation Service 1968); this information was used in cases when field investigations were not performed in close proximity to the mitigation site.

f. Where bench cuts are indicated under the plating surface column, values for vertical distance above base-flow channel water surface elevation and vertical distance above summer low groundwater elevation will be affected by the depth of the bench cut.


 

Table F-9. Characteristics of Mitigation Sites in Reach 11A

	Reach
	Mitigation 
Habitat Type 

(a)
	Mitigation Site Designation 
(reach, habitat type, polygon number)
	Existing Vertical Distance Above Base-Flow Channel Water-Surface 
Elevation 
(approximate)
(b) (f)
	Existing Vertical Distance Above Summer Low Groundwater Elevation 
(approximate)
(c) (f)
	Planting 
Surface 
(d)
	Soft Characteristics (from finish grade 
to 24 inches depth, approximate)

(e)

	11A
	Riparian Forest
	11A-R1
	0 to 20
	0 to >2
	natural bank/terrace
	gravelly sand loam over gravelly loamy sand

	 
	 
	11A-R2
	5
	est. >5
	bench cut (approx. 14’)
	unknown

	 
	 
	11A-R3
	0 to 20
	0 to >1.5
	natural bank/terrace
	very gravelly loam

	 
	 
	11A-R4
	20
	est. >8
	natural terrace
	gravelly loam

	 
	 
	11A-R5
	0 to 20
	0 to >4.5
	natural bank/terrace
	silty clay loam

	 
	 
	11A-R6
	20
	est. >8
	natural terrace
	(gravelly loam – see 11A-R4)

	 
	 
	11A-R7
	0 to 20
	0 to >3
	natural bank/terrace
	very gravelly loam over extremely gravelly loam

	 
	 
	11A-R8
	5
	est. >5
	bench cut (approx. 15’)
	unknown

	 
	 
	11A-R9
	0 to 20
	0 to >2.5
	natural bank/terrace
	sandy loam over very gradually loam

	 
	Visual Impact
	11A-V1
	N/A
	est. >5.5
	natural bank, gabions
	[salvaged topsoil]

	 
	 
	11A-V2
	N/A
	est. >5.5
	cribwall, gabions
	[salvaged topsoil]

	 
	 
	11A-V3
	N/A
	est. >5.5
	cribwall
	[salvaged topsoil]

	Notes: 

a. Habitat type designations are from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a)

b. Information was estimated from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and field visits performed by Jones & Stokes in Summery 1998. The base-flow channel water surface elevation is assumed to be 2 feet above the channel invert. In general, the vertical distance above the base-flow channel of mitigation sites located on slopes represents the distance half-way up the slope. This distance is shown as a range to represent the approximate elevation range of the mitigation site.

c. Groundwater data were collected by Jones & Stokes in summer of 1998. Where groundwater data were not available, information was extrapolated from adjacent observations and is noted as "est" (estimated)

d. Refers to the finished grade conditions for the mitigation site. The planting surfaces, with the exception of gabion and crib wall plantings, will have non-hardscaped soil conditions. Information was obtained from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and the applicable revised April 1999 engineering drawings for Reaches 10B through 12B (Santa Clara Valley Water District 1999).

e. Soil characteristics information was collected during surveys performed by Jones & Stokes in summer 1998. Table entries shown in parenthesis identify data extrapolated from a nearby mitigation site with similar conditions. Table entries shown in brackets refer to existing soil material that will be salvaged and reapplied at riparian forest bench cut and rock vanes mitigation sites. "Salvaged topsoil" refers to presently unidentified but suitable salvaged sol material that will be reapplied to visual impact and riparian forest mitigation sites. Table entries shown in italics are based on published soil survey information (U.S. Soil Conservation Service 1968); this information was used in cases when field investigations were not performed in close proximity to the mitigation site.

f. Where bench cuts are indicated under the plating surface column, values for vertical distance above base-flow channel water surface elevation and vertical distance above summer low groundwater elevation will be affected by the depth of the bench cut.


 

Table F-10. Characteristics of Mitigation Sites in Reaches 11B, 11C, 12A

	Reach
	Mitigation 
Habitat Type 

(a)
	Mitigation Site Designation 
(reach, habitat type, polygon number)
	Existing Vertical Distance Above Base-Flow Channel Water-Surface 
Elevation 
(approximate)
(b) (f)
	Existing Vertical Distance Above Summer Low Groundwater Elevation 
(approximate)
(c) (f)
	Planting 
Surface 
(d)
	Soft Characteristics (from finish grade 
to 24 inches depth, approximate)

(e)

	11B
	Riparian Forest
	11B-R1
	0 to 20
	0 to >3
	natural bank
	very gravelly sandy loam 

	 
	 
	11B-R2
	5
	>24
	bench cut (10’ – 15’)
	very gravelly silty clay loam

	 
	 
	11B-R3
	0 to 10
	est. 0 to >3
	natural bank
	silty clay loam

	 
	 
	11B-R4
	0 to 10
	est. 0 to >3
	natural bank
	loam

	 
	Visual Impact
	11B-V1
	N/A
	est. >3
	cribwall
	[salvaged topsoil – silty clay]

	 
	 
	11B-V2
	N/A
	est. >3
	cribwall
	[salvaged topsoil – silty clay]

	11C
	Riparian Forest
	11C-R1
	5 to 18
	est. >5.5
	natural bank
	silty clay loam

	 
	 
	11C-R2
	5
	est. 28
	bench cut (+/-15’)
	gravelly silty clay loam

	 
	 
	11C-R3
	0 to 5
	est. >5
	natural bank/bench cut

(+/- 15’)
	unknown

	 
	 
	11C-R4
	5
	est. 28
	bench cut (+/- 15’)
	(silty clay loam – see 11C-R2)

	 
	 
	11C-R5
	0 to 15
	est. 0 to >5.5
	natural bank
	clay loam – see reference site R53)

	 
	Visual Impact
	11C-V1
	N/A
	est. >28
	cribwall
	[salvaged topsoil – silty clay loam]

	 
	 
	11C-V2
	N/A
	est. >28
	cribwall, gabions
	[salvaged topsoil – silty clay loam]

	12A
	Riparian Forest
	12A-R1
	0 to 17
	est. 0 to >10
	natural bank
	sandy/gravelly

	Notes: 

a. Habitat type designations are from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a)

b. Information was estimated from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and field visits performed by Jones & Stokes in Summery 1998. The base-flow channel water surface elevation is assumed to be 2 feet above the channel invert. In general, the vertical distance above the base-flow channel of mitigation sites located on slopes represents the distance half-way up the slope. This distance is shown as a range to represent the approximate elevation range of the mitigation site.

c. Groundwater data were collected by Jones & Stokes in summer of 1998. Where groundwater data were not available, information was extrapolated from adjacent observations and is noted as "est" (estimated)

d. Refers to the finished grade conditions for the mitigation site. The planting surfaces, with the exception of gabion and crib wall plantings, will have non-hardscaped soil conditions. Information was obtained from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and the applicable revised April 1999 engineering drawings for Reaches 10B through 12B (Santa Clara Valley Water District 1999).

e. Soil characteristics information was collected during surveys performed by Jones & Stokes in summer 1998. Table entries shown in parenthesis identify data extrapolated from a nearby mitigation site with similar conditions. Table entries shown in brackets refer to existing soil material that will be salvaged and reapplied at riparian forest bench cut and rock vanes mitigation sites. "Salvaged topsoil" refers to presently unidentified but suitable salvaged sol material that will be reapplied to visual impact and riparian forest mitigation sites. Table entries shown in italics are based on published soil survey information (U.S. Soil Conservation Service 1968); this information was used in cases when field investigations were not performed in close proximity to the mitigation site.

f. Where bench cuts are indicated under the plating surface column, values for vertical distance above base-flow channel water surface elevation and vertical distance above summer low groundwater elevation will be affected by the depth of the bench cut.


 

Table F-11. Characteristics of Mitigation Sites in Reach 12A

	Reach
	Mitigation 
Habitat Type 

(a)
	Mitigation Site Designation 
(reach, habitat type, polygon number)
	Existing Vertical Distance Above Base-Flow Channel Water-Surface 
Elevation 
(approximate)
(b) (f)
	Existing Vertical Distance Above Summer Low Groundwater Elevation 
(approximate)
(c) (f)
	Planting 
Surface 
(d)
	Soft Characteristics (from finish grade 
to 24 inches depth, approximate)

(e)

	12A
	Riparian Forest
	12A-R2
	0 to 5
	est. 0 to 5
	natural bank
	unknown

	 
	 
	12A-R3
	18
	>5
	natural bank/terrace
	sandy/gravelly

	 
	 
	12A-R4
	12
	est. >10
	natural bank/terrace
	(very gravelly sandy loam – see 12A-R7)

	 
	 
	12A-R5
	0 to 5 above percolation pond
	0 to 5 above percolation pond
	slope on perimeter of offstream percolation pond
	[salvaged topsoil]

	 
	 
	12A-R6
	0 to 5 above percolation pond
	0 to 5 above percolation pond
	natural bank/terrace

riparian forest planting area
	[salvaged topsoil]

	 
	 
	12A-R7
	10 to15
	>6
	natural bank/terrace
	very gravelly sandy loam

	 
	 
	12A-R8
	15 to 18
	>5.5
	natural bank
	loam over silt

	 
	 
	12A-R9
	20
	>5
	natural bank/terrace
	very gravelly sandy clay loam

	 
	 
	12A-R10
	20
	4
	fill
	[salvaged topsoil – gravelly clay loam]]

	 
	 
	12A-R11
	0 to 15
	est. 0 to >6
	natural bank
	(loam over silt loam – see 12A-R9)

	 
	Created Wetland
	12A-W1
	<0
	<0
	fill
	[salvaged topsoil]

	 
	 
	12A-W2
	<0
	<0
	fill
	[salvaged topsoil]

	Notes: 

a. Habitat type designations are from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a)

b. Information was estimated from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and field visits performed by Jones & Stokes in Summery 1998. The base-flow channel water surface elevation is assumed to be 2 feet above the channel invert. In general, the vertical distance above the base-flow channel of mitigation sites located on slopes represents the distance half-way up the slope. This distance is shown as a range to represent the approximate elevation range of the mitigation site.

c. Groundwater data were collected by Jones & Stokes in summer of 1998. Where groundwater data were not available, information was extrapolated from adjacent observations and is noted as "est" (estimated)

d. Refers to the finished grade conditions for the mitigation site. The planting surfaces, with the exception of gabion and crib wall plantings, will have non-hardscaped soil conditions. Information was obtained from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and the applicable revised April 1999 engineering drawings for Reaches 10B through 12B (Santa Clara Valley Water District 1999).

e. Soil characteristics information was collected during surveys performed by Jones & Stokes in summer 1998. Table entries shown in parenthesis identify data extrapolated from a nearby mitigation site with similar conditions. Table entries shown in brackets refer to existing soil material that will be salvaged and reapplied at riparian forest bench cut and rock vanes mitigation sites. "Salvaged topsoil" refers to presently unidentified but suitable salvaged sol material that will be reapplied to visual impact and riparian forest mitigation sites. Table entries shown in italics are based on published soil survey information (U.S. Soil Conservation Service 1968); this information was used in cases when field investigations were not performed in close proximity to the mitigation site.

f. Where bench cuts are indicated under the plating surface column, values for vertical distance above base-flow channel water surface elevation and vertical distance above summer low groundwater elevation will be affected by the depth of the bench cut.


 

Table F-12. Characteristics of Mitigation Sites in Reaches 12B and 13

	Reach
	Mitigation 
Habitat Type 

(a)
	Mitigation Site Designation 
(reach, habitat type, polygon number)
	Existing Vertical Distance Above Base-Flow Channel Water-Surface 
Elevation 
(approximate)
(b) (f)
	Existing Vertical Distance Above Summer Low Groundwater Elevation 
(approximate)
(c) (f)
	Planting 
Surface 
(d)
	Soft Characteristics (from finish grade 
to 24 inches depth, approximate)

(e)

	12B
	Riparian Forest
	12B-R1
	0 to 5
	est. 0 to 5
	natural bank
	unknown

	 
	 
	12B-R2
	2 to 5
	est. 0 to 5
	natural bank
	unknown

	 
	 
	12B-R3
	0 to 8
	est. 0 to >5
	natural bank
	unknown

	 
	 
	12B-R4
	0 to 15
	0 to 7
	natural bank/terrace

bench cut (+/- 5’)
	extremely gravelly clay loam

	13
	Riparian Forest
	13-R1
	0 to 15
	0 to >1
	natural bank
	very gravelly loam/sand

	Notes: 

a. Habitat type designations are from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a)

b. Information was estimated from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and field visits performed by Jones & Stokes in Summery 1998. The base-flow channel water surface elevation is assumed to be 2 feet above the channel invert. In general, the vertical distance above the base-flow channel of mitigation sites located on slopes represents the distance half-way up the slope. This distance is shown as a range to represent the approximate elevation range of the mitigation site.

c. Groundwater data were collected by Jones & Stokes in summer of 1998. Where groundwater data were not available, information was extrapolated from adjacent observations and is noted as "est" (estimated)

d. Refers to the finished grade conditions for the mitigation site. The planting surfaces, with the exception of gabion and crib wall plantings, will have non-hardscaped soil conditions. Information was obtained from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and the applicable revised April 1999 engineering drawings for Reaches 10B through 12B (Santa Clara Valley Water District 1999).

e. Soil characteristics information was collected during surveys performed by Jones & Stokes in summer 1998. Table entries shown in parenthesis identify data extrapolated from a nearby mitigation site with similar conditions. Table entries shown in brackets refer to existing soil material that will be salvaged and reapplied at riparian forest bench cut and rock vanes mitigation sites. "Salvaged topsoil" refers to presently unidentified but suitable salvaged sol material that will be reapplied to visual impact and riparian forest mitigation sites. Table entries shown in italics are based on published soil survey information (U.S. Soil Conservation Service 1968); this information was used in cases when field investigations were not performed in close proximity to the mitigation site.

f. Where bench cuts are indicated under the plating surface column, values for vertical distance above base-flow channel water surface elevation and vertical distance above summer low groundwater elevatoin will be affected by the depth of the bench cut.


 

Table F-13. Characteristics of Mitigation Sites in Reach 13

	Reach
	Mitigation 
Habitat Type 

(a)
	Mitigation Site Designation 
(reach, habitat type, polygon number)
	Existing Vertical Distance Above Base-Flow Channel Water-Surface 
Elevation 
(approximate)
(b) (f)
	Existing Vertical Distance Above Summer Low Groundwater Elevation 
(approximate)
(c) (f)
	Planting 
Surface 
(d)
	Soft Characteristics (from finish grade 
to 24 inches depth, approximate)

(e)

	13
	Riparian Forest
	13-R2
	0 to 15
	est. 0 to 5
	natural bank
	gravelly loam 

	 
	 
	13-R3
	0 to 15
	est. 0 to 5
	natural bank
	(gravelly clay loam – see 13-R2)

	 
	 
	13-R4
	5 to 15
	est. >5
	natural bank
	(gravelly clay loam – see 13-R2)

	 
	 
	13-R5
	5 to 15
	est. >5
	natural bank
	(gravelly clay loam – see 13-R2)

	Notes: 

a. Habitat type designations are from the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a)

b. Information was estimated from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and field visits performed by Jones & Stokes in Summery 1998. The base-flow channel water surface elevation is assumed to be 2 feet above the channel invert. In general, the vertical distance above the base-flow channel of mitigation sites located on slopes represents the distance half-way up the slope. This distance is shown as a range to represent the approximate elevation range of the mitigation site.

c. Groundwater data were collected by Jones & Stokes in summer of 1998. Where groundwater data were not available, information was extrapolated from adjacent observations and is noted as "est" (estimated)

d. Refers to the finished grade conditions for the mitigation site. The planting surfaces, with the exception of gabion and crib wall plantings, will have non-hardscaped soil conditions. Information was obtained from the Preliminary Plan and Profile (Santa Clara Valley Water District 1996) and the applicable revised April 1999 engineering drawings for Reaches 10B through 12B (Santa Clara Valley Water District 1999).

e. Soil characteristics information was collected during surveys performed by Jones & Stokes in summer 1998. Table entries shown in parenthesis identify data extrapolated from a nearby mitigation site with similar conditions. Table entries shown in brackets refer to existing soil material that will be salvaged and reapplied at riparian forest bench cut and rock vanes mitigation sites. "Salvaged topsoil" refers to presently unidentified but suitable salvaged sol material that will be reapplied to visual impact and riparian forest mitigation sites. Table entries shown in italics are based on published soil survey information (U.S. Soil Conservation Service 1968); this information was used in cases when field investigations were not performed in close proximity to the mitigation site.

f. Where bench cuts are indicated under the plating surface column, values for vertical distance above base-flow channel water surface elevation and vertical distance above summer low groundwater elevation will be affected by the depth of the bench cut.


 

Table F-14. Riparian Forest Habitat and Shaded Riverine Aquatic Cover Mitigation Site Sizes

	Reach
	Mitigation Site Designation 

(Reach-Habitat type/Polygon No.)
	Mitigation

	
	
	
	Riparian Forest (ac)
	SRA Cover

	6
	6-R1
	0.48
	0
	

	
	6-R2
	0.10
	17
	

	
	6-R3
	0.09
	0
	

	
	6-R4
	1.18
	0
	

	
	6-R5
	0.06
	0
	

	
	6-R6
	0.03
	0
	

	
	Subtotal
	1.94
	17
	

	
	
	
	
	

	7A
	7A-R1
	0.07
	0
	

	
	7A-R2
	0.09
	0
	

	
	7A-R3
	0.06
	0
	

	
	7A-R4
	0.07
	0
	

	
	7A-R5
	1.14
	416
	

	
	7A-R6
	0.60
	0
	

	
	7A-E1
	0.001
	148
	

	
	Subtotal
	3.00
	564
	

	
	
	
	
	

	7B
	7B-R2
	0.89
	200
	

	
	7B-R3
	0.04
	540
	

	
	7B-R4
	0.04
	31
	

	
	7B-R5
	0.23
	0
	

	
	7B-E1a
	0.00
	0
	

	
	Subtotal
	1.20
	771
	

	
	
	
	
	

	8
	8-R1
	0.13
	0
	

	
	Subtotal
	0.13
	0
	

	
	
	
	
	

	9A
	9A-R1
	0.09
	0
	

	
	9A-R2
	0.27
	270
	

	
	9A-R3
	0.07
	0
	

	
	9A-R4
	0.06
	0
	

	
	9A-R5
	0.07
	0
	

	
	9A-R6
	0.07
	0
	

	
	Subtotal
	0.63 



	270
	

	9B
	9B-R1
	0.43
	400
	

	
	9B-R2
	0.03
	0
	

	
	9B-R3
	0.04
	0
	

	
	9B-R4
	0.31
	0
	

	
	9B-R5
	0.15
	145
	

	
	9B-R7
	0.22
	523
	

	
	9B-E1a
	0.00 
	330
	

	
	9B-E1a
	0.00
	200
	

	
	Subtotal
	1.18
	1,068
	

	
	
	
	
	

	10A
	10A-R1
	0.03
	180
	

	
	10A-R2
	0.47
	780
	

	
	Subtotal
	0.50
	960
	

	
	
	
	
	

	10B
	10B-R1
	0.09
	0
	

	
	10B-R2
	0.13
	0
	

	
	10B-R3
	0.18
	0
	

	
	10B-R4
	0.55
	0
	

	
	10B-R5
	0.09
	0
	

	
	10B-R6
	0.60
	0
	

	
	10B-R7
	0.35
	651
	

	
	10B-R8
	0.53
	700
	

	
	Subtotal
	2.52 
	2,180
	

	
	
	
	
	

	10C
	10C-R1
	0.12
	0
	

	
	10C-R2
	1.45
	916
	

	
	10C-R3
	0.24
	0
	

	
	10C-R4
	0.10
	75
	

	
	10C-R5
	0.07
	75
	

	
	10C-R6
	0.37
	190
	

	
	10C-R7
	0.63
	485
	

	
	Subtotal
	2.98
	1,741
	

	
	
	
	
	

	11A
	11A-R1
	0.329
	170
	

	
	11A-R2
	0.289
	3,300
	

	
	11A-R3
	0.201
	0
	

	
	11A-R4
	0.309
	0
	

	
	11A-R5
	0.121
	75
	

	
	11A-R6
	0.218
	0
	

	
	11A-R7
	0.522
	400
	

	
	11A-R8
	0.619
	1,375
	

	
	11A-R9
	0.830
	830
	

	
	Subtotal
	3.44
	3,150
	

	
	
	
	
	

	11B
	11B-R1
	0.05
	897
	

	
	11B-R2
	0.77
	86
	

	
	11B-R3
	0.05
	0
	

	
	11B-R4
	0.03
	0
	

	
	Subtotal
	0.90
	1,012
	

	
	
	
	
	

	11C
	11C-R1
	0.08
	0
	

	
	11C-R2
	0.24
	0
	

	
	11C-R3
	0.25
	530
	

	
	11C-R4
	0.24
	0
	

	
	11C-R5
	0.16
	110
	

	
	Subtotal
	0.97
	640
	

	
	
	
	
	

	12A
	12A-R1
	0.09
	80
	

	
	12A-R2
	0.14
	404
	

	
	12A-R3
	0.13
	0
	

	
	12A-R4
	0.01
	0
	

	
	12A-R5
	0.90
	0
	

	
	12A-R6
	0.19
	0
	

	
	12A-R7
	0.44
	0
	

	
	12A-R8
	0.76
	0
	

	
	12A-R9
	0.25
	0
	

	
	12A-R10
	0.24
	0
	

	
	12A-R11
	0.19
	300
	

	
	Subtotal
	3.34
	784
	

	
	
	
	
	

	12B
	12B-R1
	0.11
	191
	

	
	12B-R2
	0.04
	0
	

	
	12B-R3
	1.09 
	0
	

	
	12B-R4
	1.87
	0
	

	
	Subtotal
	3.11
	191
	

	
	
	
	
	

	13
	13-R1
	0.13
	0
	

	
	13-R2
	0.72
	0
	

	
	13-R3
	0.36
	0
	

	
	13-R4
	0.01
	0
	

	
	13-R5
	0.07
	0
	

	
	Subtotal
	1.29
	0
	

	Total
	
	26.17
	
	


_______________

Notes:

a In Reaches 7A, 7B, and 9B, 4 existing (i.e., pre-project) erosion sites will be repaired and SRA cover vegetation will be planted on these sites. 

________________________________________


Table F-15. Urban Forest (Xeric Riparian Forest) Mitigation Site Sizes 

	Reach
	Mitigation Site Designation 

(Reach- Habitat Type/ 

Polygon No.)
	Urban Forest 

(Xeric Riparian Forest) (ac)

	6
	6-UF1
	0.25

	
	6-UF2
	0.56

	
	6-UF3
	0.47

	
	6-UF4
	0.39

	
	Subtotal
	1.67

	
	
	

	7A
	7A-UF1
	0.58

	
	7A-UF2
	0.18

	
	7A-UF3
	0.68

	
	Subtotal
	1.44

	
	
	

	7B
	7B-UF1
	0.27

	
	Subtotal
	0.27

	
	
	

	8
	8-UF1a
	0.06

	
	8-UF2
	0.25

	
	Subtotal
	0.31

	
	
	

	9A
	9A-UF1
	0.23

	
	9A-UF2
	0.05

	
	9A-UF31
	0.22

	
	9A-UF41
	0.25

	
	Subtotal
	0.75

	
	
	

	10B
	10B-UF1
	0.18

	
	10B-UF2
	1.19

	
	Subtotal
	1.37

	Total
	 
	5.81


_______________

Notes:

a Potential mitigation site not identified in the Plate Volume (Volume II) of the FEIR/EIS (Santa Clara Valley Water District and U.S. Army Corps of Engineers 1999a).

__________________________________
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Exhibit A

Upper Guadalupe River Flood Control Project
Sab Jose, Santa Clara Country, Califonia

Mitigation and Monitoring Plan(Habit, Soils, and Aesthetics): Interstate 280 to Alamitos Drop Structure 

Reach 6   Reachs 6 and 7A   Reachs 7B and 8   Reachs 8 and 9A  

Reachs 9A, 9B and 10A   Reachs 10A, 10B    Reach 10B    Reachs 10C and 11A  

Reach 11A   Reachs 11B, 11C, and 12A    Reach 12A   Reachs 12B and 13  

Mitigation and Monitoring Plan  
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