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Initial Study  
 

 
I. BACKGROUND INFORMATION  

 

A. Project Background 

Arundo donax (giant reed or arundo) was introduced into and has expanded throughout many of the waterways 

in Yolo County to varying degrees from dense, flow diverting stands to small scattered clumps. For decades, 

various organizations and agencies have carried out work to reduce or remove stretches and patches of arundo 

as well as several other known riparian noxious, invasive weeds that degrade stream function and habitat 

including: tamarisk (Tamarix parviflora and T. ramosissima), Ravenna grass (Saccharum ravennae) and 

perennial pepperweed (Lepidium latifolium). However, approximately 256 acres of arundo and about 200 acres 

of Tamarisk spp. remain along 96 miles of creeks and waterways in the Putah-Cache Watersheds in Yolo 

County. The Yolo County Resource Conservation District (YCRCD) is embarking on a concerted effort to 

eradicate arundo from all of Yolo County, along with as many of these other noxious, invasive weeds as is 

realistic and economical to do concurrently. To do this effectively we will coordinate and communicate with 

managers of Solano and Lake Countyôs adjacent waterways.  
 

 

B. Project Summary  
 

Project Title:  Putah-Cache Watershed Arundo Eradication Project, Yolo and 

Solano Counties, California 

File No.: WC-1740BC, Project ID:2018020 

Project Location: Putah-Cache Watershed 

Name of Property Owner: About 300 landowners are identified 

Name of Applicant:  Yolo County Resource Conservation District (YCRCD) 

Assessorôs Parcel Number(s): About 661 APNs are identified  

Acreage of Project: Up to 456 acres: 256 (arundo) + 200 (tamarisk) acres of non-

native plant control 

General Plan Designation: Numerous  

Zoning District s: Solano County: Exclusive Agricultural (A-40).  Yolo County: 

Agricultural Intensive (A-N), Agricultural Extensive (A-X), 

Public/Quasi Public (PQP), Cities. 

Lead Agency: Yolo County Resource Conservation District (YCRCD) 

Prepared By: Jason Giessow, DENDRA Inc., Heather Nichols and Jeanette 

Wrysinski, YCRCD 

Date Prepared: August 7, 2019 

Contact Person: Tanya Meyer 

Phone Number: (530) 661-1688 

Email:  meyer@yolorcd.org 

Web site: http://www.yolorcd.org 

Address: 221 West Court St., Suite 1, Woodland, CA 95695 
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II.  DESCRIPTION OF PROJECT AND ENVIRONMENTAL SETTING  
 

 

A. Project Description 
 

Introduction  

The Yolo County Resource Conservation District (YCRCD) plans to implement a large scale invasive Arundo 

donax (giant reed or arundo) eradication project in the Putah-Cache Watershed (Figure 1). Removal of arundo 

and other invasive species allows native vegetation to re-establish, restoring the native character of the 

landscape as well as saving water and reducing fire and flood risk. Arundo is a difficult plant to control and is a 

prolific colonizer. For this project to be successful, all the arundo in Yolo County will need to be controlled. 

This work will build directly on the Central Valley mapping of arundo by the California Invasive Plant Council 

(Cal-IPC 2019) which is funded by the Wildlife Conservation Board. Populations of arundo growing in the 

Putah-Cache Watershed are impacting numerous physical and biological processes in the riparian area. Large 

stands of arundo have increased erosion of banks, trapped sediment which alters river geomorphology, created 

localized impacts on stream channel processes, pushed low flows into alternate channels and resulted in 

flooding on streamside properties and occasional farmland loss (Cal-IPC 2011, Higgins & Kamman 2010). In 

addition, arundo negatively impacts habitat quality and ecosystem functions for many aquatic and riparian 

species (Cal-IPC 2011). 

 

Project Need 

Arundo is a bamboo-like perennial grass up to 8m (25 ft.) tall that grows in riparian habitat, forming large dense 

stands and using three times the amount of water used by native riparian vegetation (DiTomaso 2007). This 

project, if implemented, will save an estimated 2,540 acre-feet of water per year by eliminating approximately 

127 acres of arundo (Cal-IPC 2011). Arundo out-competes native vegetation and provides poor quality habitat 

for native wildlife (DiTomaso 2007).  

The flora and fauna that make up the riparian habitat in the Putah-Cache Watershed are negatively impacted by 

arundo through direct displacement, competition for water, modification of fluvial and hydrologic processes, 

increased erosion rates, increased fire risk, and human disturbance responding to arundo impacts (responding to 

fire and flood damage). Unlike native riparian plants, arundo provides little shading to the in-stream habitat, 

leading to increased water temperatures and reduced habitat quality for aquatic wildlife. Aquatic species also 

require native leaf litter, and the litter from arundo plants is coarser, breaks down more slowly and is generally 

of a poorer quality for native invertebrates (Dudley & Going, 2007). Once established, arundo has the ability to 

out-compete and completely suppress native vegetation and significantly alter aquatic and riparian habitat. 

Sensitive wildlife species at risk due to the presence and proliferation of arundo include threatened species such 

as the fall-run Chinook salmon and the federally listed Valley elderberry longhorn beetle.  

Infrastructure is also at risk due to arundo (Cal-IPC 2011). Arundo growing in the riparian area alters the flood 

regime by increasing floodplain roughness and raising peak flow water levels, creates unstable banks due to its 

poorly developed root systems that easily fragment, and contributes to bridge and flood control structure failure 

by becoming lodged against bridge pylons and blocking and diverting flows. Eventually enough water backs up 

against the bridge or other structure causing the structure to fail or flows to bypass the structure, causing 

extensive damage. The project will conserve water, reduce erosion, mitigate flood and fire risks, restore the 

fluvial processes impacted by arundo, and improve habitat for wildlife by removing arundo from the Putah-

Cache Watershed. 

 

Background and Site Description  

The proposed arundo eradication efforts will begin upstream at the county line for Cache Creek and at 

Monticello Dam for Putah Creek (Figure 1). The Cache Creek corridor from the Yolo County line to the 
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Sacramento River runs 52.8 river miles. Putah Creek from Monticello Dam at Lake Berryessa to the 

Sacramento Rivers runs 23.6 river miles. The riparian corridors of these and a number of smaller tributaries 

combined within their watersheds total more than 96 miles and 256 acres of arundo.  

Although the project is focused on controlling arundo, other invasive non-native plants will also be treated in the 

project area using the same methodologies outlined in this document. The California Invasive Plant Council 

lists these plants in the Invasive Plant Inventory for California (http://www.cal-ipc.org/ip/inventory). 

Approximately 200 acres of tamarisk co-occurring with arundo may also also be controlled (Figure 1), as well 

as other invasive non-native plants that are degrading riparian function in the project area such as Ravenna 

grass, perennial pepperweed, and Himalayan blackberry. 

The Putah-Cache Watershed covers approximately 2,500 square miles and combines several smaller watersheds, 

including Cache Creek in the northwestern part of Yolo County, Putah Creek along the southern boundary of 

the county, Pleasants Creek in neighboring Solano County, and five smaller tributaries of the foothills in the 

western part of the county known as the Westside tributaries: Cottonwood Slough, Willow Slough, Union 

School Slough, Dry Slough and Chickahominy Slough. 

Cache Creek and Putah Creek are the two prominent waterways in Yolo County flowing from the Coast Range 

toward the Sacramento River. Cache Creek is the source of irrigation water for the majority of Yolo County 

farmland. The headwaters of Cache Creek begin north of Clear Lake in the Coast Range and leave at the outlet 

of Clear Lake. There are two main tributaries: the North Fork, starting in the Mendocino National Forest north 

of Clear Lake and dammed by the Indian Valley Reservoir, and Bear Creek, which starts in Bear Valley. 

Irrigation water is diverted for distribution throughout Yolo County at the Capay Diversion Dam, just west of 

the town of Capay. The historic Cache Creek channel continues to flow eastward and into the Cache Creek 

Settling Basin east of Woodland. During high flows, the Settling Basin overflows into the Yolo Bypass and to 

the Sacramento River.  

The upper Putah Creek watershed begins at Cobb Mountain in Lake County, in the Coast Range, flows into Lake 

Berryessa and out through Monticello Dam, through the cities of Winters and Davis toward the Putah Creek 

sinks and the Yolo Bypass. This project also includes Pleasants Creek, which begins in Solano County and empties 

into Putah Creek just upstream of Winters. 
 

Smaller waterways that drain the Rocky Ridge between Cache and Putah Creeks include Cottonwood Slough, 

Willow Slough, Union School Slough, Dry Slough and Chickahominy Slough. These are often referred to 

within Yolo County as the Westside Tributaries and also empty in various ways into the Yolo Bypass. Pleasants 

Creek enters Putah Creek on its south bank from Solano County.  

 

The project area can be found on two USGS 7.5 x 7.5 minute maps entitled: ñSanta Rosa Eò and ñSacramento 

Wò and includes all of the waterways within the Putah-Cache watershed that lie within the Yolo County 

boundaries. It also includes Pleasants Creek, which begins in Solano County and empties into Putah Creek just 

upstream of Winters.  

 

 

Existing Land Use 

Yolo County agriculture is heavily dependent on surface water from these watersheds, with some areas supplied 

by groundwater or with groundwater as a backup during droughts. The primary land uses in the Putah-Cache 

watershed include upland grazing, irrigated pasture, agricultural crops such as orchards, vineyards, annual row 

crops and field crops, urban areas and public and private open space lands. Grazing occurs in the foothills, 

Coast Range Mountains and portions of the valley floor. The tree, vine and annual crops cover the flat portions 

of the valley, encroaching into the foothills. About 85% of our project area in Yolo County is located adjacent 

to cropland in the Agricultural Intensive (A-N) zone, 13% in the grazing Agricultural Extensive (A-X) and 

University of California Davis Public/Quasi Public zones.  There are a few patches within city limits.  In Solano 

County, 100% of the project area is zoned Exclusive Agricultural (A-40).  
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* Tamarisk was mapped only in the Capay Valley area. 
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The majority of arundo control will be concentrated along the active channel and floodplain within the stream 

corridor, though some efforts will also extend to higher elevation banks as needed to achieve full control from 

treatment areas.  The stream corridor is a landscape feature that encompasses the stream channel and the 

adjacent areas that are directly shaped or influenced by hydrologic and geomorphic processes (Figure 2). Key 

components of the stream corridors in the Putah-Cache Watershed include: 

¶ the channel thalweg: the main channel alignment that follows the path of minimum elevation and 

carries water during low-flow conditions; 

¶ the active channel: includes the low flow channel and adjacent bar surfaces that are mostly 

unvegetated and inundated at times of moderately high discharge;  

¶ the floodplain: the relatively flat area adjacent to the stream channel created by depositional 

processes associated with lateral migration of the stream channel; and 

¶ terrace surfaces: an abandoned floodplain created under an earlier set of hydrologic conditions. 

Terraces are typically perched at a higher elevation than the active floodplain.  

 

 

 
Figure 2. Schematic illustrating the primary components of the stream corridor in cross-sectional profile. 
 

The alignment and configuration within the stream channel changes over time due to episodic cycles of 

sediment erosion, transport, and deposition that frequently rework streambed material.  The present alignment 

and channel configuration is just one component of a much broader stream corridor through which the channel 

migrates laterally by natural geomorphic processes. KHE (2010) concludes that channel migration processes are 

an important mechanism essential to the maintenance of a functional river system within the Putah-Cache 

Watershed. Concurrent processes of streambank erosion and floodplain sedimentation dissipate energy during 

peak flow events, allow for maintenance of a stable channel profile, and sustain a variety of aquatic and riparian 

habitats that depend on relatively frequent disturbance. 

 

A number of factors have altered the riparian vegetation characteristics within the Putah-Cache Watershed over 

the last 150 years. Expansion of agricultural activities included land clearance within areas of riparian 

woodland. Agricultural activities have transitioned through several different phases but current agricultural 

production includes orchards, field crops, and livestock grazing. Many of the lands that border the stream 

corridor are cultivated on floodplain soils and, more commonly, on the alluvial terraces. Farming these areas 
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includes an element of risk associated with the loss of land due to channel migration and streambank and terrace 

erosion.  

 

The floodplains within the stream corridor are frequently dominated by non-native plants such as salt cedar, 

arundo, and Ravenna grass. Invasive, non-native plants have been known to alter the ecologic, hydrologic, and 

geomorphic conditions of the stream corridor. Arundo and tamarisk, for example, tend to grow in dense stands 

which trap and stabilize alluvial sediments and can trigger aggradation on floodplain surfaces which may result 

in channel narrowing, a decreased channel capacity, and increased overbank flooding. Stabilization of mid-

channel or lateral gravel bars can direct flows toward the opposite bank and result in streambank erosion.  

 

Partnerships and Funding 

The YCRCD will lead a project team that will control arundo using methods outlined in the Initial Study, 

implement project monitoring and reporting, plant native, riparian vegetation in targeted areas to control erosion 

when needed, as well as complete all necessary local, state, and federal permits for the control and removal of 

arundo in the Putah-Cache Watershed. The project team will work in partnership to engage about 400 

landowners with arundo on their property. Several organizations that have a long history of active stewardship in 

the watershed are working with YCRCD and include: the Putah Creek Council, the Lower Putah Creek 

Coordinating Committee, the Cache Creek Conservancy, the Yolo County Flood Control and Water 

Conservation District and the Solano RCD. The proposed project uses a collaborative, locally-led strategy to 

leverage existing landowner relationships to achieve full participation in the project. Long-term success will be 

accomplished through long-term management agreements with participating landowners. The project will be 

further supported by: USDA Natural Resources Conservation Service, Yolo County Ag Commissioner, 

University of California at Davis, Solano County Water Agency County of Yolo as well as private landowners. 

YCRCDôs project will be funded mainly through grant funding sources. Initial implementation is likely to be 

provided under the WCB Proposition 1 Streamflow Enhancement Program. Additional funding may occur 

through other agencies and programs such as: CDFW, SWRCB, DWR, IRWM, NRCS, State Resources, 

USFWS, etc. The project area includes many public and private properties. No work will occur without a right 

of entry agreement signed by both the land owner and the project lead (YCRCD). Lands owned by the Federal 

Government (Forest Service, Department of Defense, etc.) are excluded from the project area, this Initial Study, 

and the Mitigated Negative Declaration. 

 

Project Timeline 

Intensive project activities are to be carried out from July 16th to November 30th (herbicide treatment, hand 

cutting and hauling- with avian pre-surveys and buffers for work between July 16th and August 15th) and 

September 1st to November 30th (biomass reduction with mowers/tractors). The timing of these activities avoids 

or minimizes impacts to wildlife, fish and native plants (by avoiding work during breeding season). If needed, 

replanting will occur between November 1st and February 29th. Passive (no mechanized equipment) 

maintenance work (watering, treating with back pack sprayers, hand weeding, and hand watering) in 

revegetation and areas where biomass has been removed or cut (areas with no vegetation cover/nesting 

structure) is carried out from May 1st to July 15th. No work occurs from February 29th to April 30th (Table 1). 

These work dates are based on other arundo programs in the region and state, as well as stream restoration 

programs on Cache and Putah Creeks with active 1600 CDFW permits and California Environmental Quality 

Act (CEQA) coverage. Final work dates and avoidance measures (surveys and buffers) will be determined by 

CDFW and USFWS. 
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Table 1. Arundo Eradication Work Timeline 

 
Passive Work 

(maintenance) 

Active Work 

(treatment, biomass 

handwork) 

Active Work 

(biomass 

mowing) 

Planting No Work 

Work 

Activity  

Watering, backpack 

treatment, and hand weed 

control only (no 

mechanical/ powered 

equipment or cutting) 

Treatment, cutting 

and hauling biomass, 

chipping: Smaller 

mechanical 

equipment & 

chippers. 

Biomass 

reduction 

(mowing) with 

tractors 

Planting container 

plants and cuttings, 

seeding 

No work, 

only 

monitoring 

allowed 

Dates of 

Occurrence 
May 1 ï July 15 July 16 ï Nov 30 Sep 1 ï Nov 30 Nov 1 ï Feb 29 

March 1 ï 

April 30 

Restrictions 

Restricted to areas where 

target biomass has been 

removed and/or re-

vegetation is occurring. No 

avian survey required. 

Avian pre-surveys 

required July 16 to 

Aug 15. 

 

Restricted to areas 

where target biomass 

has been removed 

and/or re-vegetation is 

occurring. Raptor/owl 

surveys Jan 15-Feb 29. 

 

Sensitive 

Biological 

Activities 

Occurring 

Avian breeding, insect 

adult emergence, plant 

reproduction 

Possible avian and 

insect activity 
   

Work status 

in water 

flows 

No work in flowing water  

No work in 

flowing water, 

but crossing 

water allowed. 

No work in flowing 

water 
 

 

Arundo Removal Methods 

The non-native, invasive plant control and riparian restoration project for the Putah-Cache watershed is based 

on systematic, landscape-level control of the target species, particularly arundo. This approach provides long 

term ecological and resource protection benefits. The methods used have been developed and tested in sections 

of lower Cache Creek within the countyôs Cache Creek Area Plan (CCAP) and under the Cache Creek 

Resources Management Plan (CCRMP). The arundo control project is also modelled on other large-scale 

programs that aim to accomplish watershed wide eradication of arundo, which include Salinas, San Luis Rey, 

and Santa Ana watersheds. These programs are centered on a strong lead agency, typically an RCD, mapping of 

arundo, GIS tracking of project permissions and authorizations for work, comprehensive long term permitting, 

securing grant funding, and a long-term landowner commitment to the re-treatment regimen. Control methods 

were pioneered and further developed for this region by the YCRCD over the last 25 years.  

There are two parts of arundo control: (1) reduction and/or cutting/removal of biomass, which is usually used for 

dense stands and (2) treatment with herbicide to control the plant. Typically, biomass reduction occurs first, 

followed by herbicide treatment of re-sprouting arundo. Most of Yolo County will have arundo biomass cut and 

removed by hand or arundo will be treated with herbicide and left in place. Only target non-native plants will be 

treated with herbicide or mowed. Large stands of arundo and tamarisk in Capay Valley will require the use of 

tractors to mow the plants. 

For large stands of arundo and tamarisk in the Capay Valley project area, the biomass reduction process involves 

using large mowers to mulch the plant material, and leave it in place. Mowers are large tractors (up to 50,000 

lb) with fixed teeth mowing heads mounted in front of enclosed cabs with either rubber mining tires or tracks. 

No stands of native vegetation will be reduced or mowed and no cutting or mowing of native material greater 

than 4" in diameter at breast height will occur. In some instances where access for large equipment is 

impractical, such as steep banks, hand crews using chainsaws will cut the arundo stands. Cut material is hauled 
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to mowed areas and masticated with mowers. No biomass is left or deposited in the low flow channel. Scattered 

small patches of arundo may be treated and left in place to decay naturally.  

The herbicide treatment of arundo, tamarisk and other target non-native vegetation occurs primarily in the 

summer and fall using glyphosate and imazapyr herbicide. This includes both initial treatments and treatments 

of re-sprouting arundo (referred to as arundo retreatments).  Arundo retreatments are typically carried out 

annually in the fall until 100% control is achieved (approximately 10 years). Herbicides applied will only be 

formulations approved by the US Environmental Protection Agency (EPA) for use in riparian areas or when 

adjacent to open water, such as the trade name chemicals Habitat, Polaris, Aquamaster, Rodeo and Roundup 

Custom. The herbicide triclopyr such as Garlon-3A may also be used on select target woody species, as it has 

an aquatic approved formulation. These herbicides have very low toxicity to wildlife when used according to 

EPA approved labels (see biological resources section of checklist). 

Areas that have biomass reduction (either mowing or cutting and chipping) may be re-planted with native 

riparian vegetation if needed using cuttings and/or container plants. Sites that have biomass reduced first, 

followed by herbicide treatment for re-growth, typically are replanted in within two years. After biomass 

reduction and initial treatment, sites enter a re-treatment cycle using low volume back pack application of 

approved herbicides on any re-sprouting target non-native plants. Retreatment is typically carried out annually 

in the late summer and fall for ten years to ensure complete control of target non-native plants, including: 

arundo, Ravenna grass, tamarisk and perennial pepperweed. Additional maintenance work, such as watering, 

weed control or re-vegetation, may occur from May 1st to February 29th in areas that have had biomass 

reduction/removal. 

Native woody vegetation has stronger root structure than arundo, which shears and rips during high flows, 

leading to soil loss and bank failure. Where necessary, bank stabilization within the biomass reduction zones 

will be achieved through native revegetation (i.e., non-structural) bioengineering methods.  The Natural 

Resources Conservation Service (NRCS) (19981) defines bioengineering as, ñIntegrating living woody and 

herbaceous materials with organic and inorganic materials to increase the strength of the soil.  This is 

accomplished by a dense matrix of roots which hold the soil together. The above-ground vegetation increases 

the resistance to flow and reduces flow velocities by dissipating energy. The biomass also acts as a buffer 

against the abrasive effect of transported materials and allows sediment deposition due to low shear stress near 

the bank.ò  

 

In contrast, traditional engineered approaches to streambank stabilization include riprap, concrete revetments, 

bulkheads, concrete-lined channels, etc.  There are also bank stabilization structures constructed from wood in 

lieu of rock and concrete that fall into the realm of bioengineering methods.  For purposes of this project, only 

revegetation-type bioengineering will be employed because structural bioengineering approaches require 

significant funding for earth work and repair of bank disturbance resulting from construction.  This will be 

discussed further in the revegetation section. 

 

In some instances, revegetation may be augmented with mulch (typically straw or wood) and biodegradable 

erosion control blankets/mats. Erosion control blankets/mats and/or mulch are used to cover the soil surface to 

reduce erosion from rainfall impact, hold soil in place, and absorb and hold moisture near the soil surface. 

Additionally, these measures may be used to stabilize soils until vegetation is established or to reinforce non-

woody surface vegetation.   

 

 

 

 
1 Bentrup, G., and Hoag, J.C., 1998, The practical streambank bioengineering guide: userôs guide for natural streambank stabilization 

techniques in the aric and semi-arid Great Basin and Intermountain West.  Prepared for: USDA Natural Resources Conservation 

Service, Plant Materials Center, Aberdeen, Idaho, May, 150p. 
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B. Project Partners and Proponents 
 

Background on the Yolo County Resource Conservation District and Project Partners  

The Yolo County Resource Conservation District (YCRCD) is an independent, non-regulatory special district 

formed under Division 9 of the California State Public Resources Code. It is governed by a volunteer board of 

local directors appointed by the Yolo County Board of Supervisors. Since 1955 the YCRCD has provided 

guidance, expertise, technical assistance and implementation of conservation practices and programs on 

numerous large and small projects with both public and private partners. It is locally and regionally recognized 

as being the key resource for watershed planning and habitat improvement. Its greatest asset is its relationships 

with local private landowners who voluntarily work on solving land management problems. It also maintains 

valuable working relationships with other local and regional conservation organizations, city and county 

governments, and state and federal agencies to accomplish land improvement goals.  

The Putah Creek Council (PCC), a project partner, was formed in 1988 with the mission of protecting and 

enhancing Putah Creek and its tributaries through advocacy, education and community-based stewardship along 

a 23 mile stretch of the creek. They too have long-standing relationships with landowners and are committed to 

working with the YCRCD on outreach to landowners, and will assist in future project maintenance by working 

with landowners. The PCC has active volunteer programs whose members have been restoring sites in the 

watershed for years, and will be able to plant more sections of the creek once our implementation project is 

complete. The Putah Creek Council has implemented arundo control for over 10 years. They will play a critical 

role in the long-term maintenance and control of arundo and other weeds in areas where they are active. 

The Cache Creek Conservancy, a project partner, was founded in 1996 and is dedicated to creek restoration, 

preservation and education. The Conservancy works primarily along the 14-mile section of the creek between 

the Capay Dam and Interstate 5 at the town of Yolo. It has been controlling large infestations of arundo and 

tamarisk along the creek since 1999. Their experience, expertise and landowner contacts will be invaluable to 

our project. When implementation begins, their Habitat Restoration Program Manager will assist in monitoring 

both wildlife and plants, and continue to control invasive plants. The Manager will also work with interested 

landowners on restoration projects on newly treated sites. They will play a critical role in the long-term 

maintenance and control of arundo and other weeds in areas where they are active. 

The Solano Resource Conservation District, a project partner, focuses on habitat restoration, education, and 

partnership building. They have done some invasive plant control work on Pleasants Creek, a tributary of Putah 

Creek, and know many of the landowners there. They are committed to coordinating landowner agreements and 

education and outreach along this creek. They will play a critical role in the long-term maintenance and control 

of arundo and other weeds in areas where they are active. 

Yolo County Flood Control and Water Conservation District (YCFC), a project partner, is dedicated to 

managing water resources and providing a reliable agricultural water supply to western Yolo County. Cache 

Creek is the conveyance corridor for water from Clear Lake down to the Capay Dam, where it is then 

distributed into local sloughs (Westside Tributaries) and a complex of delivery canals to serve most of the 

agricultural land in central Yolo County. YCFCWCD is a progressive water agency that has taken the unusual 

step of planting native plants along some of their irrigation ditches to improve bank stability, water quality and 

habitat. They are committed to assisting this project by sharing landowner contacts and water monitoring using 

their wells adjacent to the creek, and in the future will maintain control of arundo and other weeds in areas 

under their control. 

 

Background on Additional Project Proponents 

Solano County Water Agency (SCWA) provides water from Putah Creek to cities and agricultural lands in 

Solano County. SCWA is a progressive water agency that works with partners to manage and restore sections of 

Putah Creek through the Lower Putah Creek Coordinating Committee (LPCCC), which was formed to protect, 

monitor and enhance the resources of lower Putah Creek. SCWA funds a Streamkeeper for Putah Creek who 
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has successfully written and received large grants for weed work, restoration, bank stabilization projects, and 

several fish and wildlife monitoring projects with UC Davis. They will also provide support for outreach to 

landowners and will play a critical role in the long-term maintenance and control of arundo and other weeds in 

areas where SCWA works. 

The California Invasive Plant Council (Cal-IPC), a non-profit dedicated to protecting Californiaôs lands and 

waters from invasive plants, has mapped arundo in the Central Valley using WCB funding and supports this 

project with detailed project mapping and technical support. 

 
 

C. Other Public Agencies Whose Approval is Required  

Federal agencies: 

U.S. Army Corps of Engineers (ACOE)  

The project may operate under US Army Corps of Engineers (ACOE) Nationwide Permit #27 (Riparian 

Restoration), which will allow completion of the 404 process, unless ACOE determines project activities do not 

require 404 certification. 

U.S. Fish and Wildlife Service 

All methods and approaches will be designed to allow a determination by U.S. Fish and Wildlife Service 

(USFWS) of no adverse effects to listed species by using minimization and avoidance measures under an 

informal consultation or technical assistance. If the USFWS determines that a formal consultation is required, it 

will be completed (typically under the ACOE NWP 27 process). 

 

State agencies: 

State Water Resources Control Board/Regional Water Quality Control Board 

A State Water Resources Control Board/Regional Water Quality Control Board (SWRCB/RWQCB) 401 

certification will be obtained if it is determined that certification is required for the project. This would likely be 

under the National Pollutant Discharge Elimination System (NPDES) program with the US EPA. 

California Department of Fish and Wildlife 

YCRCD is preparing an application to the California Department of Fish and Wildlife (CDFW) 1600 

Streambed Alteration Agreement to cover the project area. Conditions outlined in this initial study and CEQA 

Mitigated Negative Declaration (MND) are expected to be consistent with the 1600 Agreement and with other 

regulatory agency requirements. The YCRCD and its partners have previously obtained CDFW 1600 

agreements for individual weed management and riparian restoration projects and will work closely with 

CDFW and other permitting agencies to meet all permit requirements.  

California Office of Historic Preservation 

A formal consultation has taken place with the Yocha Dehe Winton Nation (Tribe) as part of the development 

of this CEQA MND and mitigation measures developed. In addition, Tom Origer and Associates completed a 

cultural record survey and search of the archaeological base maps, site records, and survey reports on file at the 

Northwest Information Center, Sonoma State University (NWIC file no. 18-2261). Figure 7 shows the records 

search area in Capay Valley along Cache Creek. Review of the NWIC base maps showed there are 49 resources 

within the records search area and less than 10% of the 13,149-acre records search area has been subjected to 

cultural resources study. Table CR-1 lists the studies that have been conducted within records search area and 

Table CR-2 lists the resources that are within records search area. The Tribe is the only known tribal 

stakeholder in the search area. 
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All permits will be followed and annual reports and work plans will be prepared and submitted to regulatory 

agencies at the required times. The project conditions, minimization measures and reporting are presented in 

Sections E-G below. 

 

 

 

D. Project Methods 

Summary of Invasive Plant Control Methods: 

1) Biomass Reduction: 

Mow the arundo stand down and then spray the re-growth with an aquatic formulation of glyphosate. 

Used for large stands. 

¶ Biomass reduction is not a stand-alone control method. 

¶ This is an effective treatment method and it reduces biomass that might otherwise lead to 

flooding issues during high water flow events. 

¶ Re-treatments required for approximately 10 years.  Re-treatments may be with glyphosate 

and/or imazapyr. 

 

2) Herbicide Treatments 

Spray glyphosate on small stands (<1/4 acre) of arundo and leave the stalks standing. This is the 

preferred method for treatment of scattered arundo patches.  

¶ This is a less expensive treatment method because labor costs are lower. 

¶ This method provides the best initial control (over 95%). 

¶ This is a good method for small, scattered infestations. 

¶ Biomass will remain standing on site, decaying over time. 

¶ This will require several repeated treatments, but fewer than the other methods.  Re-treatments 

may be with glyphosate and/or imazapyr. 

Spray imazapyr on small stands (<1/4 acre) of arundo and leave the stalks standing.  

¶ This is a less expensive treatment method because labor costs are lower. 

¶ This method provides the best initial control (over 95%). 

¶ This is a good method for small, scattered infestations. 

¶ Biomass will remain standing on site, decaying over time. 

¶ This will require several repeated treatments, but fewer than the other methods.   

¶ Imazapyr suppresses growth in the treatment area for several years, limiting re-vegetation. 

 

Cut stump treatmentðcut arundo with chainsaws, haul and chip biomass and treat the stumps with 

herbicide. 

¶ This method is used on sites that cannot be mowed. 

¶ It is the most expensive method because it is extremely labor intensive. 

¶ Re-treatments required for approximately 10 years.  Re-treatments may be with glyphosate 

and/or imazapyr. 

 

3) Biological Control 

Release insects or pathogens that are natural enemies of the target plants that will kill or reduce the vigor 

of the target plant. 
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¶ This method requires no laborðthe biocontrol agents do the work 

¶ Biological control is an organic treatment method because it does not use herbicide 

¶ Biomass will remain standing on site, decaying over time unless managed 

¶ Biocontrol is very slow and should not be relied upon to fully succeed 

 

 

4) Revegetation 

Plant native species on sites that require it for bank stabilization or to prevent an infestation of a new 

invasive plant. 

¶ Adds extra bank stabilization, erosion control and native habitat 

¶ Is not required for every treated site 

¶ Adds extra cost to work on the site 

 

Detailed Description of Invasive Plant Control Methods 

There are two parts of arundo control: (1) reduction and/or cutting/removal of biomass, which is usually used for 

dense stands and (2) treatment with herbicide to control the plant. Typically, biomass reduction occurs first, 

followed by herbicide treatment of re-sprouting arundo. Most arundo stands in the project area are under ¼ acre 

in size.  Stands larger than ¼ acre will have biomass cut by hand, hauled and chipped while smaller stands will 

be treated with herbicide and left in place. Only target non-native plants will be treated with herbicide. Large 

stands of arundo and tamarisk in Capay Valley will require the use of tractors to mow the arundo (large scale 

biomass reduction). Timing of work, biological surveys, and buffers will be ultimately specified under CDFW 

and USFWS program permits. 

 

1) Biomass Reduction 

Biomass reduction entails hand cutting arundo or mowing with tractors (Capay Valley only) to decrease above 

ground vegetation mass. Biomass reduction, if carried out, will usually occur before herbicide treatment. 

Biomass reduction is typically required when dense, mature stands with significant plant biomass are present. 

These arundo stands are usually larger than ¼ acre. Biomass reduction by mowing may begin September 1st and 

end by November 30th, weather permitting. Mowing is carried out using fixed tooth or flail mowing 

attachments that are typically mounted on the front of the tractor. The tractor will have either rubber tires or 

tracks. After being mowed, the arundo canes or stands are reduced to many small pieces resulting in a mulch 

layer covering the ground surface. Arundo biomass mulch is left within the original footprint of the stand. No 

mowing occurs in the low flow channel and no mowed material is placed in the low flow channel.  

Biomass reduction work by hand is usually prescribed for areas inaccessible to the mower and may begin July 

16thst and end by November 30th (avian pre-surveys are required for work between July 16 and Aug 15). Hand 

cut arundo is typically carried to areas where mowing has already occurred, where it is then stacked and mowed. 

In areas outside of Capay Valley, hand cut biomass may be hauled, chipped and then spread over disturbed 

areas that are dominated by non-native weed cover. Cut arundo is never stacked and left unchipped within the 

flood zone. Chipped arundo material is rarely taken off site, as transport and disposal are costly. The arundo 

mulch layer after mowing or chipping is typically less than 6 inches thick and provides a benefit to the site as it 

suppresses weed growth and reduces soil water loss. Mowed and chipped arundo material possess very low risk 

for spreading plant propagules downstream. Many programs mow live arundo stands into mulch. Arundo 

sprouting from cane fragments is very rarely seen in field monitoring of other watershed based Arundo control 

programs in the Salinas, San Luis Rey, Santa Margarita, San Diego, and Santa Anna watersheds. Arundo 

propagules encountered in the field are from rhizome material, which will not be mobilized during 

removal/control efforts. 

For large arundo and tamarisk stands in Capay Valley, the biomass reduction process for arundo begins with 

reducing the biomass of target plants, which involves using large mowers to mulch the plant material in place. 
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Mowers are fixed teeth mowing heads mounted on large tractors weighing approximately 50,000 pounds with 

either rubber mining tires or tracked. No stands of native vegetation will be reduced or mowed and no cutting or 

mowing of native material greater than 4" in diameter at breast height will occur. In some instances where 

access for large equipment is impractical, such as steep banks, hand crews using chainsaws will cut the arundo 

stands. Cut material is hauled to mowed areas and mowed. No biomass is left or deposited in the low flow 

channel. Scattered small patches of arundo may be treated and left in place to decay naturally.  

Arundo that forms scattered small stands (generally less than 1/4 acre) is usually treated with herbicide 

described below and left to decompose naturally, a process that takes about 5 years. Areas with very low cane 

density or areas re-sprouting after fire events are likewise treated and left to decompose naturally. Re-sprouting 

canes that are treated are also left to decompose naturally, a process that takes about one year.  

 

Biomass reduction cannot be used as a stand-alone treatment and must be followed with herbicide treatment. 

 

2) Herbicide Treatment 

The invasive plant control project will conduct herbicide treatments on target plants (arundo, tamarisk, Ravenna 

grass, and other invasive non-native species) between July 16th and November 30th (avian pre-surveys are 

required for work between July 16 and Aug 15). Arundo that forms scattered small clumps (generally less than 

1/4 acre) will primarily be treated and re-treated as needed with herbicide and left to decompose naturally, a 

process that takes about 5 years. Areas with very low cane density or areas re-sprouting after fire events are 

likewise treated and left to decompose naturally. Treating re-sprouting arundo after mowing and hand-cutting 

will occur in early summer and will primarily be done using hand held power sprayers, as regrowth is vigorous. 

Re-sprouting canes that are treated (referred to as re-treatments) are also left to decompose naturally, a process 

that takes about one year.  

Treatment typically involves foliar application of aquatic herbicide formulations of glyphosate and/or imazapyr, 

or triclopyr, all of which are approved for use in wetland areas. Triclopyr formulation will be used for woody 

vegetation only. A marking dye may be added to the herbicide mix to allow applicators to see drift and assure 

thorough coverage of target plants.  

For foliar application on arundo, stands are prepared or ópreppedô for spraying by creating a physical space 

between target and non-target plants. Arundo may be pulled away from native shrubs and trees and/or the native 

plants and other vegetation may be trimmed (if smaller than 4 inches diameter).  

The herbicide treatment of arundo, tamarisk and other target non-native vegetation occurs primarily in the 

summer and fall using glyphosate and/or imazapyr herbicide. Herbicides applied will only be formulations 

approved by the US Environmental Protection Agency (EPA) for use in riparian areas or when adjacent to open 

water, such as the trade name chemicals Aquamaster, Rodeo and Roundup Custom. The herbicide triclopyr may 

also be used on select target woody species, as it has an aquatic approved formulation, such as Garlon-3A. These 

herbicides have very low toxicity to wildlife (see checklist section 4). 

Arundo, tamarisk and other target woody vegetation may be treated with the ñcut stumpò method, which 

involves cutting the plant down and painting herbicide on the stump.  

Crews may also use backpack sprayers from May 1st to November 30th to carry out treatments on arundo and 

other weeds in re-vegetation sites and mowed areas that lack native woody vegetation cover. Crews apply only 

targeted herbicide applications using backpack or hand held sprayers. Only target non-native plants are treated 

with herbicide. No broadcast or blanket applications are made from booms, aircraft, or other mechanical 

devices. 

 

3) Biological Control 

Biological control is part of integrated pest management, as is defined as the beneficial action of natural 

enemies in controlling pests, including invasive plants.  Classical biocontrol is the use of introduced natural 
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enemies to control an exotic pest.  With invasive plants, this involves researching a natural enemy, such as an 

insect, of a plant in its region of origin, and bringing that enemy to the invaded region and releasing it.  

Currently these imported natural enemies are quarantined and tested in highly controlled laboratories to be sure 

they will not cause damage to other, desirable plants such as crops and native plants. 

There are several biocontrol agents for arundo being researched and released by the USDA-Agricultural 

Research Service. From their website: 

ñOne of the biocontrol candidates, a scale insect called Rhizaspidiotus donacis, attacks the reedôs root. This 

insectôs release has been recommended by the Technical Advisory Group (TAG), a North American 

organization that oversees releases of weed biological control agents. 

Another of the biocontrol candidates, the Tetramesa romana wasp, was released in Texas in April 2009. This 

wasp attacks the weedôs main stem, weakening the plant, reducing its overall height, and causing it to form galls 

and put out side shoots.  

The third promising biocontrol agent, the arundo fly (Cryptonevra spp.), eats the inside of new shoots of the 

plant, while the leaf sheath miner, Lasioptera donacis, destroys the plantôs leaves. 

The scale insectðwhich has an outstanding reproductive capacity and feeds on the part of the root known as the 

rhizome, where most of the plant biomass occursðshows the most promise of the four biocontrol candidates. 

Debilitating the rhizome could have a big impact on the plantôs growth and spread.ò 

However, these biocontrol agents have had limited success, and biocontrol is a slow process under the best 

circumstances.  This project would not depend on biocontrol, as we are planning to eradicate arundo. 

Salt cedar (Tamarix parviflora) is a major invasive plant pest in the watershed, especially Cache Creek.  A 

biological control agent, the tamarisk leaf beetle (Diorhabda elongata), was released in Cache Creek in 2001. 

This TLB has been very successful along the Colorado River and in other Southwestern states, but Cache Creek 

may be too far north.  It was slow to establish, and then in 2007 expanded along ten river miles, and defoliated 

thousands of tamarisk bushes.  However, none of these plants actually died, and the populations have since 

dropped to the point where defoliation is barely perceptible. 

Another tamarisk leaf beetle, Diorhabda carinulata, shows promise for northern latitudes, and we are planning 

to work with the USDA-ARS to get this beetle released.  This too will be a long process, but eventually, if these 

biocontrol agents are successful, they will weaken and either kill the target plant or make it more susceptible to 

treatment. 

In summary, biological control will be assessed and utilized as appropriate, as some agents are more effective 

than others, and some not at all.  All agents are tested and approved by the USDA. 

 

4) Revegetation 

Active revegetation will be a component of the enhancement or restoration process for some project areas that 

have hydrology favorable for planting and is a critical element to replacing target invasive plants and 

discouraging re-infestation. Planting may occur from November 15th through February 29th. Planting is typically 

started after winter rains have begun and soils are moist. Effective control of target plants is required prior to re-

vegetation to avoid situations where re-treatments would harm a significant number of plantings. Areas that 

have biomass reduction by mowing may frequently be planted the following year. Areas that have been cut 

stump treated may also be planted the following year, or even the same year if retreatments are implemented 

carefully. 

Plants for revegetation may be from containers or cuttings. The plant palette will vary based where conditions 

are favorable, species typical of the watershed or sub-watershed, presence or absence of tree canopy, and 

http://www.aphis.usda.gov/plant_health/permits/tag/index.shtml
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position in the stream profile. Re-vegetation focuses on re-establishing native riparian canopy and understory 

shrub and perennial sub-shrub and vine cover.  

Planting is typically done at a density of 200 to 400 plants per acre- with a 5-year goal of 150 plants per acre 

alive and established. Additional ófill inô planting occurs in successive years until sufficient densities of native 

plants are established. Depending on rainfall and water table position, plants are usually watered in and left to 

grow without irrigation. Supplemental watering may be needed, but occurs by hand and only for the first year. 

Work can be done to native plantings to help them survive through the summer and fall of the first year. 

Average survival rates vary by species, but can typically exceed 50-70%. Upper terraces that are dry and sandy 

will have lower planting survival and may not be planted. Restored sites with favorable hydrology typically 

attain high cover from planted shrubs and semi-woody perennials and vines by year five, which helps to shade 

out ruderal weeds that would otherwise begin to migrate into the site as the reduced biomass or mulch begins to 

break down. 

The goal is to replace invasive plants with native plants not only for wildlife habitat but for a healthier creek 

overall.  Revegetating with native vegetation will  maintain bank structure and increase stability and improve 

natural creek functions, from flow conveyance to improved water quality due to decreased erosion.  In some 

sites, we may perform the revegetation in stagesðstart planting in year one and plant towards the bank before 

removing more arundo.  We can plant lines of vegetation higher on bank and those plantings will develop roots 

and stabilize the lower banks as we replace the arundo with native vegetation. 
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Table 2. Typical Site Plant Palette 

Latin name Common Name 

Trees  

Alnus rubra Red alder 

Populus fremontii Fremont cottonwood 

Salix goodingii Goodings black willow 

Quercus lobata Valley Oak 

Acer negundo Box elder 

Fraxinus latifolia Oregon ash 

Platanus racemosa Sycamore 

Shrubs  

Baccharis salicifolia Mulefat 

Cephalanthus occidentalis Buttonwillow 

Salix exigua Sandbar willow 

Baccharis pilularis Coyote bush 

Sambucus nigra ssp. caerulea Elderberry 

Cornus sericea Red twig dogwood 

Rhus trilobata Skunkbush 

Cercis occidentalis Redbud 

Aesculus californica California buckeye 

  

Sub-shrubs, forbs, vines, grasses  

Artemisia douglasiana Mugwort 

Rosa californica California rose 

Clematis ligusticifolia Clematis 

Vitus californica California grape 

Rubus ursinus California blackberry 

Oenatherea elata ssp. hookeri Evening primrose 

Grindelia camporum Gum plant 

Asclepias fascicularis Narrow-leaf milkweed 

Asclepias speciosa Showy milkweed 

Muhlenbergia rigens Deer grass 

Elymus triticoides Creeping wild rye 

Carex barbarae White root sedge 
 
 

4) Maintenance 

The arundo treatment process is expected to take 10 years to achieve 100% control of arundo.  Sites that have had 

revegetation with natives and/or Arundo biomass reduction (mowing or hand cutting canes) will have ólow-

impact maintenanceô where arundo re-sprouts are treated using back pack sprayers.  Watering of plantings may 

also occur as well as control of annual weeds (hand pulling or backpack spraying). These activities will not use 

any gas-powered equipment or any mechanical equipment such as tractors. A water tank and pump can be used 

for watering, but only if located outside the riparian habitat on adjacent roads or staging areas. Native woody 

vegetation is not disturbed or entered, and no flowing or standing water is entered. Low-impact maintenance 

may occur between May 1 ï July 15. 

 

5) Monitoring 
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Two types of monitoring will occur: (1) biological monitoring during work activities and (2) performance and 

planning monitoring before and after active work. There are two types of biological monitoring that occur 

during work activities: (a) general biological monitoring and (b) targeted biological surveys. General 

monitoring is performed by a general biologist, either RCD staff or a consultant, and it assures that crews are 

following permits, crews are working in the correct areas, and that project methods and avoidance measures are 

being followed. General biological monitoring typically occurs as a daily check-in with crews at work sites. The 

presence of an onsite biologist is usually not required at all times for all types of work being completed. 

Targeted biological surveys are carried out when work areas need to be checked for the presence of a specific 

biological resource, such as birds during nesting season, or a listed species, any detections initiate specific 

protection conditions such as work buffers and work restrictions. CDFW and FWS permits frequently require 

certified biologists to complete surveys before or during work. An effort is made to schedule the timing and 

type of work activities that minimize the need for targeted biological surveys, but some work situations require 

pre-work surveys to be carried out. All final determinations regarding biological monitoring outlined in permits 

will be followed. 

Performance and planning monitoring are carried out by biologists to both plan the type and timing of work and 

to assess project performance. Monitoring occurs to assure that all regulatory protection measures are followed 

and to assure that any newly discovered resources are adequately protected. Site by site assessments are made 

by RCD biologists to determine what type of work is implemented, where crews stage, and the exact timing of 

work. Timing of work is based on the plant growth stage (height of re-sprouts, dormancy, etc.), stream flow 

conditions, and general field site conditions such as soil moisture. Performance monitoring is used to track 

effectiveness of treatments (arundo cover and cane density) and success of native plantings (planting survival 

and cover). Specific sites are tracked over the project life. Monitoring data and photos are used for both 

regulatory reports and grant reports. 

 
 

E. Measures to Protect Natural Resources 

The types of habitat restoration and enhancement activities carried out under this project are routinely 

considered by regulatory agencies such as the CA Department of Fish & Wildlife (CDFW), the US Fish & 

Wildlife Service (USFWS) and the U.S. Army Corps of Engineers (USACOE) to qualify as mitigation for 

impacts to riparian habitat. This demonstrates the net benefit that these projects will provide. The end result of 

this project will be habitat enhancement benefiting native flora and fauna. USFWS and CDFW permits will 

outline specific minimization and avoidance measures that will be used to protect listed species, migratory 

birds, other native wildlife and plants.  

Invasive plant control methods that minimize impacts to non-target native vegetation will be used. These 

methods include preparing target plants for herbicide application by separating them from native vegetation, 

using targeted foliar application of herbicide by crews on foot, using highly qualified personnel who have 

experience treating invasive plants in sensitive riparian habitat, and using herbicides that are approved for use in 

wetlands such as aquatic-approved formulations of glyphosate, imazapyr and triclopyr that have been shown to 

be non-toxic or have very low toxicity to fish and fauna (environmental checklist, sections 3-7). Glyphosate, 

imazapyr and triclopyr herbicides were chosen due to their efficacy in controlling the target species, low 

toxicity to non-target organisms, and chemical properties that limit potential impacts to the environment. EPA 

aquatic-approved formulations for use near water will be utilized for all target plants in riparian and wetland 

areas.  

1. General Avoidance Measures 

The following general avoidance and minimization measures are in place to assure that there will be less 

than significant impacts to natural resources: 

a. Glyphosate is a non-selective systemic herbicide. It is applied directly to the plant where it is 

absorbed across leaves and stems. In plants it disrupts the shikimic acid pathway by inhibiting 
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enzymes and reducing production of three aromatic amino acids that are vital for protein 

synthesis and plant growth. Imazapyr is a non-selective systemic herbicide. It is applied directly 

to plant where it is absorbed across leaves and stems. In plants it disrupts the production of three 

aromatic amino acids (different than the three impacted by glyphosate) that are vital for protein 

synthesis and plant growth. Triclopyr is commonly used to control woody plants. Triclopyr does 

not injure grasses when used at recommended application rates. Triclopyr mimics indole auxin 

plant growth hormones and causes uncontrolled growth in plants. Triclopyr is absorbed by green 

bark, leaves, roots, and cut stem surfaces, and moves throughout the plant. Triclopyr accumulates 

in the meristem of the plant. A nonylphenol polyethoxylate (NPE) surfactant may be tank mixed 

with the herbicides to increase efficacy. However, most terrestrial glyphosate products contain 

NPE surfactants as formulation constituents and do not require additional surfactants. The NPE-

based surfactants improve foliar coverage and decrease surface tension of the herbicide solution 

which facilitates herbicide penetration through the leafôs cuticle layer. 

b. All mixing of herbicides and maintenance of equipment will occur only in areas that are adjacent 

to existing roads and have compacted disturbed soils. These areas should not have sensitive 

species habitat present, are not adjacent to open water in the stream or slough channels, and they 

have no cover of native woody vegetation.  

c. Only certified and licensed applicators will be used to conduct applications and will use personal 

protective equipment as required by product labeling or Department of Pesticide Regulation 

(DPR) regulations.  

d. A general biologist will oversee work activities to assure that conditions of CDFW and USFWS 

permits are being followed. The general biologist will check on crews daily, reviewing work 

completed and work planned.  

e. Work methods are segregated into work activity periods that will minimize disturbing crucial 

life-cycle stages of plants and wildlife. (Table 1). Active work (arundo herbicide treatment) is 

from July 16th to November 30th, active work for arundo biomass reduction by hand is from July 

16th-Nov. 30th and active work for biomass reduction by mowing is from September 1st to 

November 30th. Planting work occurs from November 1st through February 29th. Passive 

maintenance work from May 1st through July 15th occurs in areas where non-native biomass has 

been previously reduced or cut and hauled away, these areas lack structure for nesting. Work 

activities include watering plantings, hand weeding and backpack spraying (no powered 

equipment used). No work occurs from March 1st through April 30th to avoid nesting season. 

f. Annual reports documenting work and compliance will be provided to regulatory agencies that 

have issued permits. These are expected to be USACE, CDFW and USFWS. A work plan for the 

following year will also outline planned work areas and activities. All permits will  clearly outline 

work conditions and minimization and avoidance measures. Regulatory agencies, YCRCD 

project managers and the project biologist will assure compliance with these conditions. Any 

violations would result in suspension of active work, in addition to possible requests for 

compensatory mitigation or fines. 

g. Work crews will avoid passing through and impacting upland native habitat areas. They will use 

established roads, agricultural areas, and entry points to riparian and wetland areas. 

 

2. Specific actions to avoid or minimize impacts to sensitive fish on Putah and Cache Creeks 

a. YCRCD shall meet (in person or by phone) with the National Marine Fisheries Service (NMFS) 

staff and the CDFW local wildlife and fisheries biologists in June of each year to review the 

project. The NMFS and CDFW may provide additional, or modify existing, conditions and 

measures on the projects. Such conditions shall be included in a memo from NMFS/CDFW to 
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YCRCD. During work in riparian areas with known salmon runs or sensitive fish species, the 

following will be in place to minimize impacts to habitat: 

b. No activities may alter the flow, dewater or modify the stream channel. 

c. No mechanical biomass reduction (mowing) will occur in the low flow channel or within 10 feet 

of flowing water (mowing is only occurring in Capay Valley on Cache Creek). 

d. The YCRCD shall use existing ingress or egress points to perform work when possible. 

e. The YCRCD shall monitor and maintain a record of all interactions with salmon during project 

activities. Reporting information will include animal behavior and any effects, location, and 

number observed. Project activities are scheduled to occur outside salmon presence in the system 

so interactions between project activities and salmon are unlikely. 

 

3. Specific actions to avoid impacts to riparian systems when applying herbicides 

a. Work active treatment activities may only occur July 16th to November 30th (this includes use of 

powered spraying equipment and backpacks, Table 1).  Passive work may occur between May 1 

and July 15th (this is maintenance work in areas that have had biomass reduction, no powered 

equipment may be used, Table 1). 

b. No more than three crews will be active on the watershed at one time. 

c. Crew size will not exceed 25 individuals. 

d. Herbicide application will occur by hand with either backpack sprayers or hand-held power 

sprayers. Power sprayers consist of three parts: 1) the hand held applicator, 2) the pump, and 3) 

the reservoir/tank. The pump and reservoir are typically mounted or towed by ATV's, but they 

may also be mounted on light duty tractors, skidders, or trucks. The pump is usually a small gas-

powered engine with around 3 horsepower. The tank or reservoir ranges from 30 to 200 gallons 

of useable volume. 

e. To reduce the chance or impact of spillage, work crews will only mix herbicide and refuel power 

equipment in staging areas. Mixed herbicide may be transported and transferred into tanks and 

backpacks within the project site. 

f. Staging areas are previously disturbed areas such as roads, shoulders, graded areas, or sites with 

compacted soil that support no vegetation or weedy non-native vegetation.  

g. Foliar spraying will not occur when ambient wind speeds exceed 10 miles per hour. 

h. Crew members will avoid wading through streams and standing water whenever possible. 

i. Each crew may use up to 2 ATVôs or other small wheeled vehicles to move mixed herbicide in 
jugs to crews in the field. 

j. ATVôs and other small-wheeled vehicles will not drive in wet channel areas. 

k. ATVôs and other small-wheeled vehicles will operate only in open areas. Woody vegetation 

greater than one-inch diameter at breast height will not be cleared or driven upon. 

l. Site preparation is carried out prior to treatment of arundo. Preparation entails separating, or 

creating a space, between stands of arundo and native vegetation. This allows the arundo to be 

treated without affecting the native woody vegetation. The space between arundo and native 

vegetation is created by pushing, detangling and/or trimming the vegetation. Both arundo and 

native woody vegetation may be trimmed. However, woody vegetation that is in excess of six 

inches in diameter may not be trimmed. Excessive trimming of arundo is not usually carried out 

because this triggers re-sprouting which results in a much longer re-treatment cycle.  
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m. All regulations involving use of herbicides will be followed. All contractors will be licensed and 

certified. Aquatic herbicide formulations will be used when near open water including spreading 

agents, dyes and other additives. 

n. A marking dye will be used to assure that drift or overspray onto non-target vegetation is not 

occurring. The dye will also assure that good coverage on target plants is occurring. 

o. All garbage and waste material generated by the work crew will be removed from the site. 

 

4. Specific actions to avoid impacts to riparian systems during biomass reduction work 

Biomass reduction: mowing 

Mowing is carried out using a fixed tooth or hammer flail mowing attachment mounted on a tractor. The 

mowing attachment mulches the arundo cane into a layer about 6ò thick. The mowing attachment and 

tractor do not dig into the soil surface or change topography of the site. Tractors are frequently rubber 

tired, but may also have tracks. Several sizes of tractors are used. Larger, 50,000-pound tractors could 

have four large tires (about 56ò x 18ò) or wide tracks and a front-mounted mowing implement 

approximately 100ò wide or smaller. Medium, 12,000-pound tractor or skidders have 48ò x 16ò tires or 

10-16" tracks with a front-mounted mowing implement around 74ò wide. These are specialized 

mastication mowing attachments that grind the biomass into material comparable to that achieved when 

using a chipper. Tractor operators are able to avoid mowing mature native woody vegetation. Live or 

dead arundo stands and other non-native plant biomass is mowed in place. Hand cut and hauled biomass 

is stacked and mowed within the footprint of target non-native plants.  

a. Biomass reduction by mowing occurs between September 1st and November 30th (Table 1). 

b. No native woody vegetation is mowed. 

c. No mowing will occur in the active stream channel and 10ô buffer from the low flow 

channel/standing water will be maintained. 

d. No mulched or mowed biomass will be deposited in the active stream channel. 

e. All mowed material is left within the footprint of the arundo stand (or tamarisk). Hand cut 

biomass may be stacked and mowed in previously mowed areas or outside the river on 

compacted soils, dirt roads and shoulders that have no native vegetation. 

f. Equipment used during the biomass reduction phase such as: tractors with mowing attachments, 

chippers, chainsaws, and other hands tools, will be staged outside of riparian habitat in areas that 

are located along roads or other degraded areas with no native vegetation. Compacted dirt lots, 

road shoulders, and old disturbed sites are typically the type of areas that are used for staging 

equipment.  

g. Refueling and maintenance of tractors and other larger equipment occurs only in staging areas, 

on roads or areas outside of the riparian habitat. 

h. Equipment may cross the low flow channel to reach stands of non-native vegetation, but these 

crossings will be the absolute minimum required to achieve work. 

i. All garbage and waste material generated by the work crew will be removed from the site. 

 

Biomass Reduction: Cutting by hand crews 

Crews cut arundo using chainsaws. Hand tools such as loppers and machetes may also be used, but in 

limited situations. 

a. Biomass cutting, hauling and chipping occurs between July 16th and November 30th (Table 1). 
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b. Crews cut biomass and then carry it to areas that have been previously mowed, where it is 

stacked and then mowed. Cut biomass may also be hauled and chipped if mowers are not being 

used (mowing only occur in Capay Valley) on site or access is poor. No cut biomass is left un-

mowed or un-chipped. Cut arundo is never stacked and left un-mulched. 

c. Crews are of 25 or fewer individuals. Typically, crews break into teams of 5 to 6 individuals, 

where one or two people cut and 4 to 5 individuals pull, haul, and stack the cut dead arundo 

canes in previously mowed areas or chip the material. 

d. No more than one crew will operate at a given site. 

e. No more than three sites will be active in the watershed at once.  

f. Biomass hand crews typically do not use ATVôs, but sites far from roads with previously used 
trails may be used as access routes in open areas. ATVs or standard vehicles may also traverse 

mowed arundo areas. No ATV or vehicle use can occur in wet channel areas or in areas with 

native woody vegetation.  

g. Hand crews may use chippers where mowing is not occurring (outside of Capay Valley) or 

where mowing is not possible due to site topography or substrate such as riprap or bolder banks. 

Chippers may be staged on roads, disturbed areas, or moved through areas where arundo has 

been cut. Chippers may chip material onto disturbed or maintained areas outside the creek 

profile, chip into areas where arundo previously existed, or chip into containers or trucks for 

hauling off site. Taking arundo biomass off site rarely occurs due to cost. 

h. Crew members will avoid wading through streams whenever possible. 

i. All garbage and waste material generated by the work crew will be removed from the site. 

 

5.  Actions to reduce impacts during re-vegetation and planting activities 

a. Work occurs between November 15th to February 29th (Table 1), which is the best time for 

planting in California. 

b. No more than three crews will be active on the watershed at one time. 

c. Only one crew will operate at a given site at a time. 

d. Crew size will not exceed 25 individuals. 

e. Each crew may use up to 2 ATVs or vehicles to move plants from staging areas to planting 

locations. ATVs/vehicles typically drive only in areas that have been mowed, driving over dead 

arundo mulch. Sites that are flat and connected to roads, may allow use of four-wheel drive 

trucks to access mowed areas and deliver plants. 

f. ATVs and other vehicles will not drive in wet channel areas. 

g. ATVs and other vehicles will operate only in open areas, usually on mowed dead arundo mulch. 

No woody vegetation greater than one-inch diameter at breast height will be cleared or driven 

upon. 

h. Equipment used during the re-vegetation phase such as ATVs/vehicles and hands tools will be 

staged at areas which are located along roads or on degraded areas with no native vegetation. 

Compacted dirt lots, road shoulders, and old disturbed sites are typically the type of areas that are 

used for staging.  

i. Crew members will minimize crossing standing water. 

j. All garbage and waste material generated by the work crew will be removed from the site. 
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6. Actions taken to reduce impacts on nesting birds and erosion: No Work Period 

a. No work occurs between March 1st and April 30th (Table 1). 

b. Only biological monitoring of the work site may occur during this period. 

c. No equipment may be used. 

d. No flowing or standing water may be entered or crossed. 

 

7. Maintenance Activities: Passive work 

e. Work occurs between May 1st and July 15th (Table 1). 

f. No areas may be worked in that have woody vegetation structure suitable for nesting (work only 

in mowed or cut areas). 

g. No powered equipment may be used at the restoration sites; only watering, treatments with 

backpacks, and hand weeding will be done. A water truck with a gas-powered pump may be 

used, but this will operate along access roads or in staging areas. 

h. Equipment used during the maintenance phase, such as trucks and hands tools, will be staged at 

areas which are located along roads or on degraded areas with no native vegetation. Compacted 

dirt lots, road shoulders, and old disturbed sites are typically the type of areas that are used for 

staging. 

i. Crew members will avoid wading through streams. 

j. All garbage and waste material generated by the work crew will be removed from the site. 

 

8. Conducting biological monitoring to protect natural resources 

The goal of monitoring is to assure project success. Two types of monitoring occur: biological 

monitoring during work activities and performance/planning monitoring before and after active work. 

Monitoring during work activities occurs to assure that all regulatory protection measures are followed 

in addition to assuring that any newly discovered resources are adequately protected. There are two 

types of biological monitoring that occur during work activities: general biological monitoring and 

targeted surveys.  

General biological monitoring is performed by an experienced general biologist, either RCD staff or a 

consultant. It assures that crews are following permits, crews are working in the correct areas, and that 

project methods and approaches are being followed. This biologist must be familiar with both native and 

non-native vegetation and have previous monitoring experience. General biological monitoring typically 

occurs as a daily check-in, the presence of an onsite biologist is usually not required at all times for all 

types of work being completed. Targeted biological surveys are carried out when areas need to be 

checked for the presence of a specific biological resource, such as birds during nesting season, or a listed 

species with specific conditions, such as elderberry buffers and work restrictions. Biological surveys 

frequently require special certified biologists to complete surveys before or during work (specified under 

CDFW and FWS permits). Both the general and survey biologists may stop all work at any time or 

divert work away from observed or potential biological resources. An effort is made to schedule the 

timing and type of work activities that minimize the need for targeted biological surveys, but some 

situations require pre-surveys to be carried out. All final determinations regarding biological monitoring 

outlined in permits will be followed. The biologist will assist RCD staff in yearly reporting, and RCD 

staff will report any interactions with and avoidance of any sensitive species at work sites.  
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Performance and general monitoring will be carried out by RCD staff and biologists to both plan the 

type and timing of work and to assess project performance. Site by site assessments are made by 

YCRCD biologists to determine what type of work is to be implemented, where crews stage, and the 

exact timing of work. Timing of work is based work activity periods (Table 1), on the plantôs growth 

stage, such as height of re-sprouts or dormancy, river flow conditions, and general condition of field 

sites, such as soil saturation levels. Performance monitoring is used to track effectiveness of treatments 

and success of native planting. Site performance monitoring will occur annually to assess effectiveness 

of treatments and re-vegetation effort. This monitoring will include photos of the site, field estimates of 

treatment success (percent control: cover and density) by species and survival of native plantings. This 

data will be presented in the annual report that is submitted to USFWS, CDFW, NMFS and ACOE. 

Additional monitoring may also occur as specified under specific funding grants. This information will 

also be available to regulatory agencies. Monitoring data will be used to help determine when re-

treatments should occur and when re-vegetation should occur, both initial and fill-in planting. Project 

work is considered successful if cover is less than 5% by year 5.  By year 10 arundo cover should be 

<1%, with the goal of 100% control. 

 

9. Performance standards 

Target non-native vegetation at treated sites will be less than 1% cover by year five (5). Areas where 

biomass reduction occurred and that were re-planted with native vegetation will have a minimum 

established native plant density of 100 plants per acre with an approximate spacing of 20 feet between 

plants by year five. 

 

10. Yearly work plan and report  

Each summer an annual óWork Plan and Reportô outlining the expected non-native plant control and re-

vegetation work for the current year will be prepared by July 15th. The annual report will document 

work and compliance over the past year as well as planned activities in the next year. It will be provided 

to regulatory agencies that have issued permits: US ACOE, CDFW, and US FWS. This report will 

notify agencies of the intended work project areas for each year and allow modification of work activities 

if necessary. 

The annual report will clearly outline what work was completed in the last 12 months and what work is 

planned in the next 12 months. Reporting on completed work will include a discussion of what treatment 

activities occurred (both initial and re-treatments), what re-vegetation has occurred, and success of 

efforts based on monitoring. Photo documentation, non-native plant control effectiveness (reduction in 

percent cover of target plants) and planting success (estimated percent survival) will be provided. 

Detailed GIS maps will clearly indicate work areas.  

Proposed work for the next year will be outlined on maps indicating likely work areas for the next 

season. Work areas will be funded in a variety of ways including but not-limited to: state, federal and/or 

local grants, fines, mitigation programs and landowner cash and in-kind contributions. 

 

 

F. Measures to protect biological resources 

The YCRCDôs Arundo Control and Eradication project will have an overall positive impact on riparian and 

aquatic habitats that benefit riparian flora and fauna. Controlling target non-native invasive plant species, 

particularly arundo and tamarisk, will allow native plants to reoccupy riparian areas, normalizing ecological 

process that have been impacted by the encroachment of the target non-native invasive plant species.  
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A query of the California Natural Diversity Database (CNDDB), using CNDDB March 2018, was carried out in 

February 2019 for sensitive species in the project area. The data extraction area was a 5-mile buffer around 

Yolo County, with the tributary of Pleasants Creek in Solano County added (Figure 3). The foothills to the west 

of Yolo County were not included in the data extraction, as no work is planned in that area, and the higher 

elevation foothills are dissimilar from the proposed riparian lowland work areas. Only species that would occur 

or utilize the riparian vegetation and habitat types worked in are included in the analysis presented in the 

checklist. Species occurring in vernal pools, foothills, upland woodlands, etc., were not analyzed. These areas 

will not be entered during project work. The Cal Fish database, the California Department of Fish & Wildlife, 

Natural Diversity Database Special Animals List (November 2018), and Fish Species of Special Concern in 

California, Second Edition. (Moyle, P.B., Yoshiyama, R.M., Williams, J.E., and Wikramanayake, E.D. 1995), 

Framework for Assessing Impacts to the Valley Elderberry Longhorn Beetle (Desmocerus californicus 

dimorphus) May 2017, and numerous other references (including data from USFWS) were also reviewed in 

order to determine the possible occurrence of special status and sensitive species. Sixty species, seventeen 

plants and forty-three fauna were evaluated (Table 3-4, Figures 4-6). 

Please see the environmental checklist for more details. 
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