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Background
Coyote Valley is one of the last remaining undeveloped valley floors in the South Bay Area (Figure 1). Laguna Seca is a historic wetland complex in Coyote Valley that has for decades been an important focal point for restoration. It is a resource for myriad wildlife species and has potential to help provide flood control for downstream San José communities. The Santa Clara Valley Open Space Authority (Authority) now has site control of the Laguna Seca area and seeks to enhance its conservation potential.  

Historically, discontinuous distributary creeks and high groundwater supported networks of small perennial ponds, freshwater marshes, and willow groves across 1,000 acres (Figure 2). Flooding was frequent and widespread, and in wet years, Laguna Seca likely expanded to many times its dry year size, providing habitat for herpetofauna, resident and migrating birds, and many other wildlife taxa. There does not appear to have been a direct surface connection between Laguna Seca and Coyote Creek prior to human intervention. Instead, surface flows form what is now the Fisher Creek watershed historically terminated in Laguna Seca, leading to some level of wetland formation in normal and even dry years. 

Over the last century, Laguna Seca’s natural hydrology has been extensively modified for agriculture and commercial development, leading to increased drainage efficiency and degradation of wetland habitat (Figure 3). Irrigation canals, drainage ditches, and subsurface tile drains were installed in Laguna Seca during twentieth century “reclamation” efforts. The Fisher Creek channel was then constructed to convey the surface and groundwater flows directly and efficiently into Coyote Creek. In addition, an earthen dam and bypass channel were built in 2006, in anticipation of a large development project that never occurred. The dam divides Laguna Seca into northern and southern portions, blocking flow from Fisher Creek into the natural low point of North Laguna Seca. 

This “Steppingstone” project seeks to explore and restore some of the natural hydrology and aquatic habitat in North Laguna Seca by decommissioning the subsurface tile drains and by modifying the artificial drainage channel in North Laguna Seca using low-tech process-based restoration elements such as beaver dam analogs (BDAs). The Authority is the lead agency for the project and has retained Alnus Ecological for project support and oversight. Peninsula Open Space Trust (POST) is a project partner. POST currently owns the project site, which is scheduled to be purchased by the Authority in November 2024.

Location
Coyote Valley is a rural and natural area located at the southern edge of San José, CA between the Santa Cruz mountains to the west and the Diablo mountains to the east. The Steppingstone project will take place in the Fisher Creek watershed, at the northern end of the Coyote Valley Conservation Area. The project is near the intersection of Santa Teresa Boulevard and Bailey Avenue within San José city limits. 
The project site is directly east of Santa Teresa Boulevard and directly north of the Laguna Seca dam (Figure 4). It is 122 acres, comprised primarily of grassland pasture and heavily degraded seasonal wetland. The artificial ditch draining the lowest remaining point of the historic wetland contains a small amount of freshwater marsh habitat. The area is seasonally grazed by cattle and has limited public access for staff and volunteer-led events organized by the Authority and its partners. 

The wetland in the North Laguna Seca site is an ephemeral freshwater wetland with a typical winter volume of 8 acre-feet over a surface area of around 10 acres. It is typically dry by late spring, but due to its extensive artificial drainage and the wide variability of rainfall patterns, the wetland ranges from being nearly ephemeral in dry years to inundated through late summer in wet years like 2023. The project will consist of tile drain investigation/decommissioning and construction of two BDAs, which will be placed in the artificial drainage ditch leading to Fisher Creek. The Authority expects this effort to temporarily affect 0.183 acres and 100 linear feet of stream channel within the 122-acre site.
 
Purpose and Objectives
The primary purpose of the Steppingstone project is to implement small-scale, process-based restoration actions that increase frequency, depth, and/or duration of inundation in North Laguna Seca to benefit aquatic species such as California red-legged frog, California tiger salamander, northwestern pond turtle, and migratory birds. Extended inundation will increase wetland primary productivity, further benefiting a wide suite of native species that rely on wetlands for foraging, breeding, rearing, and migration. This project is a small-scale intervention that could be modified or expanded upon in the future. Restoring some of the natural hydrology of Laguna Seca is also expected to result in improved local water quality and groundwater recharge. Lastly, Steppingstone will provide valuable knowledge about the site and build capacity to carry out larger, more impactful restoration in Coyote Valley going forward. Specific objectives of the project include:

1. Investigate the location and status of subsurface tile drains in North Laguna Seca and decommission at key points. The Authority has two eras of construction plan sets (1916 and 1985), historical photographs, and recent visual observations that indicate the presence of subsurface tile drains designed to drain groundwater from Laguna Seca into Fisher Creek. These 1916 drains are likely composed of cylindrical clay pipes (aka tiles) placed in series that create a highly porous, subsurface preferential flow path for groundwater. The 1985 drains are likely made of perforated single or double wall plastic pipes.  For both types of pipes, continuous flow through the system is critical for them to function correctly and efficiently drain groundwater. If flow paths are disrupted, especially in multiple locations, water can no longer efficiently flow through the network, restoring some semblance of natural groundwater hydrology. 

Strategically severing and plugging the subsurface tile drain lines in several locations will help retain groundwater and support wetland formation in North Laguna Seca. Plugging key locations based on historic records of the network will maximize effectiveness while minimizing site disturbance. Plugging multiple sites rather than one centralized downstream site will offer some redundancy and reduce the risk of water bypassing a singular plug and continuing to flow into the open drainage channels to Fisher Creek.

2. Install a pair of beaver dam analogues (BDAs) the central North Laguna Seca drainage channel. Design and construction of BDAs is a simple, cost-effective method to restore hydraulic processes that create and physically complex and resilient stream channels and floodplain habitat. Placement of two BDAs at the proposed location will increase water retention within the wetland, increasing both depth and duration of inundation. BDAs are the current preferred alternative because they can be built quickly with minimal localized impacts, easily modified, are temporary, and can be built with local materials easily sourced on-site. Two BDAs will be installed because low-tech restoration structures are intended to be implemented in multiples that work together synergistically. Redundancy decreases risk in the event that one structure fails, allows for more experimentation and learning, and keeps the focus on ecological process rather than the form of individual structures.

Overview of Project Activities
Access routes and staging locations are shown in Figure 4. North Laguna Seca will be accessed through an existing maintenance road off Santa Teresa Boulevard. No staging will be needed for work related to the tile drains. Minimal materials and equipment for BDA construction will be stored outside of wetland and riparian areas on previously disturbed road services and transported to BDA locations as needed. BDAs will be constructed using materials sourced directly from the creek and its riparian zone, based on available science and procedures articulated in Utah State’s Design Manual on Low-Tech Process-based Restoration of Riverscapes.1 Project activities may be phased into two or more periods of work. 

All project activities are beneficial interventions designed to restore and enhance natural resources. Wetland ground surface will be restored to pre-project condition after tile drain decommissioning, and BDAs will help recreate naturally occurring habitat structure and function that has been lost. All temporary disturbances (0.183 acres and 100 linear feet of stream total) are required to take actions and construct features that are expected to result in ecological benefits (increased water depth, hydroperiod, and groundwater retention) across all of North and South Laguna Seca (nearly 200 acres). 

Beaver Dam Analogs
Two BDAs will be placed in the artificial drainage ditch upstream of Santa Teresa Blvd, approximately 150 feet apart. BDA construction is easier and more effective in shallow, slowly flowing water, so installation is targeted for late fall or early winter, or when water depth in the drainage channel  is below 1 foot in depth and under 1 cfs. If BDAs are constructed in flowing water, a series of silt fences will be installed downstream of the work area to control turbidity and avoid any temporary sediment impacts to downstream reaches of Fisher Creek and/or Coyote Creek. Note that any sediment that is mobilized during construction will flow through nearly 1000ft of low gradient heavily vegetated channel before entering a 12” slide gate opening at the confluence with Fisher Creek. There is nearly 3500 ft of Fisher Creek between that confluence and Coyote Creek.  Each BDA will contribute between 37 and 52 cubic yards of biodegradable material to the channels in the form of locally sourced soil and woody material. 

Approximately 0.05 acres and 50 linear feet of stream channel (25-foot buffer assumed) will be temporarily disturbed, per each of BDAs (0.090 acres and 100 linear feet total). Although BDAs are inherently temporary structures, they will be designed and adaptively managed to persist for one to five years. A mixture of logs, willow branches, and native sod will be placed into the channel in 6” to 12” lifts/segments and compacted down. Sod will be composed of a thin layer of soil (approximately 2”-4” thick), with roots and remaining above ground biomass such as grasses and forbs intact. Exact dimensions of the BDAs will be determined in the field, but the upstream BDA will be at or slightly below bankfull elevation, with a maximum height of 5 feet, and the downstream BDA will be slightly shorter, with a maximum height of 4 feet. Sticks and brush will be placed on the downstream side of each BDA, while locally sourced sediment will be placed on the upstream face of the structure to protect the base of the structure from scour. The BDAs are expected to slow and back up surface water draining out of Laguna Seca, thereby increasing surface water extent, depth, and hydroperiod in the wetland area.

Tile Drain Excavation
The tile drain investigation will take place in the dry season and will involve targeted excavation of 13 pre-selected areas. A rubber-tracked mini excavator or backhoe will carefully dig holes up to 6 feet below grade in search of tile drainpipes. The Authority expects to find both clay and plastic/PVC pipes. Once exposed, the subdrain pipes will be disconnected and sealed with compacted native clay soil or bentonite clay. Excavated areas will be backfilled with native soil and compacted to ensure a stable grade. Precautions will be taken to minimize disturbance to the surrounding soil and vegetation and erosion control measures will be implemented as needed.  A portion of the top layer of sod may be used for BDA constructions. Surface conditions will be restored with fine-scale grading and seeding of native grass species. Tile drain excavation will temporarily impact 0.093 acres of the 122-acre Laguna Seca site (10-foot buffer assumed around each excavation site). The planned equipment access route shown in Figure 4 has been designed to disturb the minimum amount of land surface and avoids potentially wetted areas to the greatest extent possible. The route is approximately 9,400 linear feet. No vegetation will be removed, and no digging will occur on the route in between excavation points. 

Monitoring and Adaptive Management
Post-construction, Authority staff will visit BDAs monthly and after large storm events to monitor effectiveness, changes to the channels/surrounding wetlands, and maintenance needs. BDAs are expected to require ongoing maintenance (minimum annually) to ensure their continued effectiveness. This may involve repairing any damage, replacing washed-out materials, and adjusting the structure height or configuration as needed. BDAs should be repaired and extended laterally, if necessary, into banks if there is evidence of flaking or bank scour, to maintain their function. No maintenance of the subdrain plugs is expected, but the Authority will monitor for subsidence and newly established invasive plants within excavated areas during winter and spring site visits. 

Data and observations will be documented in annual reports for assessment by oversight agencies. Review of these reports will inform adaptive management and future restoration of the area. Pre- and post-project monitoring methods are likely to include:

	Metric
	Method(s)

	Groundwater levels
	Existing groundwater monitoring wells in North Laguna Seca, South Laguna Seca, and Tulare Meadows

	Surface water levels and flow
	Existing flow gage in Fisher Creek at Santa Teresa Boulevard

	Water depth in wetland, artificial drainage channel, and/or Fisher Creek
	In-channel staff plates

	Changes to vegetation health/density
	NDVI or NDWI (remote sensing)

	Inundation timing and hydroperiod
	Photographs/camera install, GPS points, and qualitative observations during site visits
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Figures
1. Coyote Valley Overview
2. Coyote Valley Historical Ecology
3. Laguna Seca Existing Drainage Infrastructure and Tile Drain Excavation Areas
4. Steppingstone Project Overview 
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