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FEIS/FEIR final EIS/EIR  
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GPS global position system  

in/yr inches per year  

IRT interagency review team  

ITP Incidental Take Permit  

LEDPA least environmentally damaging practicable alternative  

LOS 

MA 

level of service  

management area 

MCRCD Mendocino County Resource Conservation District  

mi2 square miles  

MMP mitigation and monitoring proposal  

mph miles per hour  

MPR Mitigation Parcels Report  

MRP Monitoring and Reporting Program  

MRP 

MU 

Monitoring and Reporting Program 

mitigation area  

NCRWQCB North Coast Regional Water Quality Control Board  

NCSG North Coast semaphore grass (Pleuropogon hooverianus) 

NIDIS National Integrated Drought Information System  

NMFS National Marine Fisheries Service  

NRCS Natural Resources Conservation Service  

OBL obligate  

OHWM ordinary high water mark  

PAR Property Analysis Record  

RCB reinforced concrete box  

RDM residual dry matter  

RSP rock slope protection  

sf square feet  

SONCC Southern Oregon/Northern California Coast  

SR State Route  

SWPPP Storm Water Pollution and Prevention Plan  

TMDL total maximum daily load  

TRM turf reinforcement mat  

US 101 U.S. Highway 101  

USACE United States Army Corps of Engineers  
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USFWS U.S. Fish and Wildlife Service  

USGS U.S. Geological Survey  

WWTP Willits Wastewater Treatment Plant  
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Chapter 1 Introduction 

The California Department of Transportation (Caltrans) in conjunction with the Federal Highway 

Administration (FHWA) is proposing to construct the Willits Bypass project (bypass project), a 

new section of U.S. Highway 101 (US 101) that will bypass the city of Willits in Mendocino 

County (Figure 1-1). The bypass project will result in impacts on natural resources in and 

adjacent to the bypass right-of-way.  

This document is a mitigation and monitoring proposal (MMP) that proposes compensatory 

mitigation for effects of the bypass project on waters of the State, riparian habitat, listed plants 

and fish, and oak woodlands. The MMP will be used to support compliance with Section 401 of 

the federal Clean Water Act (CWA), Section 1602 of the California Fish and Game Code, 

Section 2081 of the California Endangered Species Act, and Sections 15065 and 15125.4 of the 

California Environmental Quality Act (CEQA). Accordingly, it addresses impacts under the 

jurisdiction of two agencies and CEQA. 

 North Coast Regional Water Quality Control Board (NCRWQCB)—impacts on waters of the 

State. 

 California Department of Fish and Wildlife (CDFW)—North Coast semaphore grass 

(Pleuropogon hooverianus) (NCSG), riparian and oak woodlands, and State-listed fish. 

 CEQA—impacts on Baker’s meadowfoam (Limnanthes bakeri) (BM). 

This introductory chapter identifies the responsible parties for the project and presents an 

overview of the bypass project, including bypass features, impacts, and refinements to the project 

design to avoid and reduce impacts. The balance of the document is organized as shown below. 

 Chapter 2, “Objectives,” presents a description of the resource types and amounts that will be 

affected, followed by a description of the resource types and amounts that will be provided as 

part of the bypass project mitigation package and the method of compensation 

(establishment, rehabilitation, reestablishment, and preservation). The chapter also describes 

the functions and values of the affected resources and how the mitigation strategy will 

address the needs of the bypass project area, Little Lake Valley, and the Eel River basin.  

 Chapter 3, “Site Selection Criteria,” describes the factors considered in identifying parcels 

for offsite mitigation.  

 Chapter 4, “Site Protection Instruments,” presents information on provisions for long-term 

mitigation site protection and management. 
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 Chapter 5, “Baseline Information,” describes the existing ecological characteristics of the 

affected resources in the proposed bypass project impact area and on the offsite mitigation 

parcels. 

 Chapter 6, “Determination of Credits,” describes the amount and type of acres to be provided 

by the mitigation package for each affected resource and presents a brief rationale for the 

determination. 

 Chapter 7, “Mitigation Work Plan,” describes the implementation plan for onsite and offsite 

mitigation. 

 Chapter 8, “Mitigation Maintenance Plan,” describes the onsite and offsite mitigation 

maintenance and monitoring program, including post-implementation site management, 

mitigation monitoring, interim performance standards, and reporting. 

 Chapter 9, “Performance Standards,” describes the ecologically based performance standards 

used to determine whether bypass project mitigation is achieving its objectives. 

 Chapter 10, “Monitoring Requirements,” describes the parameters to be monitored to 

determine whether the compensatory mitigation is on track to meet performance standards or 

adaptive management is needed, and includes a schedule for monitoring activities. This 

chapter also discusses reference sites and baseline surveys. 

 Chapter 11, “Long-Term Management Plan,” summarizes the proposed management of 

compensatory mitigation after performance standards have been achieved to ensure long-

term sustainability, as well as long-term financing mechanisms and the party responsible for 

long-term management. 

 Chapter 12, “Adaptive Management Plan,” presents a management strategy to address 

unforeseen changes in site conditions or other components of compensatory mitigation, 

including the party responsible for implementing adaptive management measures.  

 Chapter 13, “Financial Assurances,” describes financial assurances that will be provided, as 

well as justification of their sufficiency to ensure a high level of confidence in successful 

completion of compensatory mitigation in accordance with agreed-upon performance 

standards. 

 Chapter 14, “References,” lists the references and source materials used in preparation of the 

MMP. 
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Several appendices are included as part of the MMP.  

 Appendix A, Nomenclature of Plant and Animal Species Mentioned in the MMP. 

 Appendix B, Willits Bypass—Sensitive Biological Resources Impact Maps. 

 Appendix C, Willits Bypass—Sensitive Biological Resources on Mitigation Parcels and 

Proposed Mitigation Actions. 

 Appendix D, Willits Bypass—Design Plans for Onsite Wetland and Riparian 

Reestablishment. 

 Appendix E, Design Plans for Offsite Mitigation. 

 Appendix F, Haehl and Upp Creek Stream Restoration and Fish Passage Design Plans.  

 Appendix G, Wetland Inundation Mapping for Onsite Mitigation Areas. 

 Appendix H, Wetland Inundation Mapping for Offsite Mitigation Areas. 

 Appendix I, CRAM AA Wet Meadow Sampling Areas for Offsite Mitigation Areas.  

 Appendix J, CRAM AA Riverine Sampling Areas for Onsite and Offsite Mitigation Areas.  

 Appendix K, Special Status Plants Occurrence Maps. 

 Appendix L, Location of Wetland Establishment and Rehabilitation Line Transect Sampling 

Areas. 

 Appendix M, Location of Other Waters Rehabilitation Line Transect Sampling Areas. 

 Appendix N, Assessment of Erosion Sites on Offsite Mitigation Parcels in Little Lake 

Valley. 

 Appendix O, Wetland Hydrology and Soil Analysis for Offsite Wetland Establishment 

Areas. 

 Appendix P, Vegetation Sampling of Proposed (Group 1) Wetland Establishment Sites. 

 Appendix Q, Grazing Management Plan. 

 Appendix R, Property Analysis Record. 

 Appendix S, Offsite Mitigation Concept Map. 

 All appendices are bound as separate volumes to the MMP.   
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1.1 Project Overview 

The project is a four-lane highway with several bridges spanning creeks and local roads,  

viaducts spanning a floodplain, and interchanges with existing US 101 at each end of the bypass. 

Maps of project features are located at the end of this chapter (Figures 1-2a to 1-2d). The bypass 

alignment meanders through the southwestern portion of Little Lake Valley, just east of Willits 

in Mendocino County. The 5.9-mile bypass begins approximately 0.6 mile south of the current 

Haehl Creek crossing of US 101 and ends approximately 1.8 miles south of Reynolds Highway. 

The bypass alignment passes through the 100-year floodplains of Haehl, Baechtel, Broaddus, 

Mill, and Upp Creeks, all of which are tributaries of Outlet Creek, a tributary of the Eel River. 

To avoid increasing the base flood elevation of the floodplain, the bypass design incorporates 

1.2 miles of viaduct consisting of two parallel elevated structures (one for each direction of 

traffic) spanning the floodplain.  Elevated structures will be constructed in two phases (Figure 1-

2c). 

Because of funding constraints, the bypass will be constructed in two phases. Phase 1 entails 

construction of a functional interim facility consisting of four lanes at the southern end of the 

project, which taper to a two-lane highway at approximately 500 feet north of the Haehl Creek 

interchange. The two lanes continue north to the project limits and will serve as the southbound 

lanes in the ultimate configuration under Phase 2.  

Phase 2 entails construction of the other two lanes—creating a full four-lane facility—when 

sufficient funding becomes available. The environmental study limits encompass the proposed 

full four-lane bypass. Right-of-way purchased for the bypass will satisfy the requirements of the 

full four-lane facility. Although only the two southbound lanes will be constructed in Phase 1, 

Caltrans will implement mitigation for the impacts of Phase 1 as well as advance mitigation for 

Phase 2 concurrently with the beginning of Phase 1 construction. This MMP addresses the 

mitigation needs for the entire four-lane bypass (i.e., Phases 1 and 2). 

For the purpose of this MMP, bypass refers to the four-lane bypass alignment footprint, which 

comprises the area disturbed by construction activities and the footprint of completed structures. 

Parcels located within the bypass alignment footprint are referred to as the onsite mitigation area 

throughout this document. Parcels located outside the bypass alignment footprint that are 

included in the bypass project’s compensatory mitigation package are referred to as offsite 

mitigation parcels. Because the bypass alignment footprint passes through several offsite 

mitigation parcels (Benbow, Brooke, Ford, Lusher, and Niesen), these locations are referred to in 

both onsite and offsite parcel discussions. Although the contractor may choose not to use the 
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proposed fill material borrow site at Oil Well Hill, and the borrow site is not within the limits of 

the bypass alignment footprint, the site is considered part of the onsite parcel resources.   

Section 1.2.2 below describes the components of the proposed four-lane facility. 

1.2 Project Requiring Mitigation 

1.2.1 Design Revisions after Final Environmental Impact Statement/Final 
Environmental Impact Report 

As part of the environmental review process, several project alternatives were developed, and 

Modified Alternative J1T was selected as the preferred alternative. Although this alternative was 

not identified specifically as an alternative in the draft environmental impact statement/draft 

environmental impact report (DEIS/DEIR), it evolved from the CWA Section 404(b)(1) analysis, 

which seeks to identify the least environmentally damaging practicable alternative (LEDPA). 

Modified Alternative J1T shares similar project design elements with other alternatives discussed 

in the DEIS/DEIR, such as the J1T and LT alternatives, but it further reduces environmental and 

community impacts. 

Since publication of the final EIS/EIR (FEIS/FEIR) in December 2006, Modified Alternative 

J1T has undergone several design revisions. The primary reasons for the design revisions were: 

(1) to avoid or further reduce impacts on sensitive resources, including avoiding conflicts with 

the planned Willits Wastewater Treatment Plant (WWTP) expansion project; and (2) to 

accommodate phased construction of the bypass. Additional design refinements to avoid or 

minimize impacts on sensitive resources are discussed further in Section 1.3. 

The design revisions to Modified Alternative J1T are minor but have important implications for 

minimizing impacts on sensitive resources. The project remains a four-lane highway bypass with 

several bridges spanning creeks and local roads, viaducts spanning a floodplain, and interchanges 

at either end of the bypass. However, as noted above, because of funding constraints, the bypass 

will be constructed in two phases.  

A functional interim facility will be constructed initially; when adequate funding becomes 

available the remaining project will be constructed to complete the four-lane facility.  

1.2.2 Willits Bypass Project Description 

The following design elements will be incorporated into the bypass project. 
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1.2.2.1 ROADWAY DESIGN 

The bypass is designed to accommodate the predicted interregional average annual daily traffic 

in 2028 at a level of service (LOS) of C or better. The bypass will be a four-lane highway with a 

median that varies from 48 feet to 22-feet wide, and barrier separating the northbound and 

southbound lanes. Each lane will be 12 feet wide. The inside shoulder width (nearest the median) 

will be 5 feet, and the outside shoulder width will be 10 feet. The highway sections will be 

designed for a maximum design speed of 68 miles per hour (mph) and will meet the purpose of 

providing at least LOS C. Where local roads will be improved or constructed, there will be two 

12-foot lanes and shoulder widths meeting local design standards. The bypass alignment is 

shown in Figures 1-2a through 1-2d. Phase 1 construction includes constructing the full four lane 

highway from the south end (Haehl Creek interchange) of the project limit to approximately 500 

feet north of the Haehl Creek interchange. The full four-lane highway in this section consists of 

two twelve-foot southbound lanes with a ten-foot outside shoulder and one five-foot inside 

shoulder, and two twelve-foot northbound lanes with a ten-foot outside shoulder and one five-

foot inside shoulder. The north and southbound lanes are separated by a forty-eight foot median. 

Approximately 500 feet north of the Haehl Creek interchange the four lanes taper into two lanes 

with a single southbound and single northbound lane, not separated by a median. The two lanes 

continue to the Quail Meadows interchange. At Quail Meadows interchange, the contour grading 

necessary for the full four-lane highway will be completed during Phase 1, however only two 

lanes will be constructed at that time. The two lanes will continue from Quail Meadows 

interchange north to the northern project limit. 

Phase 2 begins at the four-lane-to-two-lane transition includes construction of additional lanes 

and the second viaduct structure. From the transition point northward through the Quail 

Meadows interchange, and continuing to the northern project limit, two additional twelve-foot 

lanes with a ten-foot outside shoulder and a five-foot inside shoulder will be constructed, 

separated by a twenty-two foot median. The section between the four-to-two-lane transition and 

the beginning of the Quail Meadows interchange, and a short section beginning after the Quail 

Meadows interchange north to the project limit; require new areas of contour grading during 

Phase 2 that were not graded during Phase 1. The impacts as a result of Phase 2 construction 

have been accounted for in this document. 

1.2.2.2 INTERCHANGES 

Two interchanges will be constructed for the bypass. The Haehl Creek interchange, at the south 

end of the bypass near Haehl Creek, will connect the existing US 101 south of Willits with the 

new facility (Figure 1-2b). The Quail Meadows interchange, near the north end of Little Lake 
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Valley, will connect the new facility to the existing two-lane highway north of Willits (Figure 1-

2d). The interchange ramps will be one lane.  

The Haehl Creek interchange will be fully constructed during Phase 1. This includes constructing 

all four lanes and ramps. 

The Quail Meadows interchange will be configured and contour graded per the full four-lane 

highway design during Phase 1; however, the ramps and only two of the four lanes will be 

constructed. The remaining two lanes will be added during Phase 2, within the footprint 

previously contour graded during Phase 1. Configuring and contour grading for the full four-lane 

design during Phase 1, as opposed to only a two lane design, is less wasteful and less 

geometrically complex. It avoids the need to remove and reconstruct the eastern on and off 

ramps, which would’ve been necessary to accommodate the additional lanes, bridges and median 

if the interchange had not already been configured to accommodate them during Phase 1. All 

impacts at Quail Meadows interchange resulting from the full four-lane highway are accounted 

for in this document. 

1.2.2.3 BRIDGES AND OTHER STRUCTURES 

The bypass will traverse creeks, riparian corridors, streets, and railroad rights-of-way using 21 

bridges, overcrossings, and viaducts and two retaining walls, as listed below and shown in 

Figures 1-2a to 1-2d: 

 Six bridges in the Haehl Creek interchange area: 

– Northbound highway lanes separation with State Route (SR) 20 (Phase 1) 

– Southbound highway lanes separation with SR 20 (Phase 1) 

– Southbound off-ramp over Haehl Creek (Phase 1) 

– Northbound on-ramp over Haehl Creek (Phase 1) 

– Northbound highway lanes over Haehl Creek (Phase 1) 

– Southbound highway lanes over Haehl Creek (Phase 1) 

 Two overcrossings at East Hill Road: 

– Southbound highway lanes (Phase 1) 

– Northbound highway lanes (Phase 2) 

 Two clear-span bridges crossing the middle reach of Haehl Creek south of Shell Lane: 

– Southbound highway lanes (Phase 1) 
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– Northbound highway lanes (Phase 2) 

 One retaining wall on the west side of the southbound highway lanes just south of Center 

Valley Road. 

 One retaining wall on northbound 101, east side at Haehl Creek interchange (Phase 1) 

 Two viaducts spanning the 100-year floodplain: 

– Southbound (Phase 1) 

– Northbound (Phase 2) 

 Two overcrossings of the railroad tracks in the Quail Meadows interchange area: 

– Southbound highway lanes (Phase 1) 

– Northbound highway lanes (Phase 2) 

 Two overcrossings at the new connector road to the existing US 101 in the Quail Meadows 

interchange area: 

– Southbound highway lanes (Phase 1) 

– Northbound highway lanes (Phase 2) 

 Five clear-span bridges crossing Upp Creek directly north of the Quail Meadows 

interchange: 

– Southbound highway lanes (Phase 1) 

– Northbound highway lanes (Phase 2) 

– Northbound on-ramp (Phase 1) 

– Southbound off-ramp (Phase 1) 

– Local intersection (roundabout) (Phase 1) 

1.2.2.4 VIADUCTS 

The bypass alignment encroaches on the 100-year floodplain and includes two elevated 

structures, approximately 20 feet high, referred to as the viaducts. This design feature is intended 

to minimize floodplain and wetland impacts. The viaducts will be located in the central part of 

the bypass and will span Center Valley Road, the lower reach of Haehl Creek just upstream of 

the confluence with Baechtel Creek, East Commercial Street, Baechtel and Broaddus Creeks at 

the confluence with Outlet Creek, and Mill Creek (Figure 1-2c). The viaducts will span wetlands 

on two offsite mitigation parcels (Benbow parcels 007-010-04 and 007-020-03). 
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The approximately 6,000-foot-long viaducts will consist of separate northbound and southbound 

elevated superstructures, each approximately 42.6 feet wide. The edge-to-edge distance between 

the structures will be approximately 10 feet, and each generally will have at least 16.5 feet 

minimum clearance underneath. One two-lane structure will be built in Phase 1 and will 

accommodate north and southbound traffic. The second structure will be constructed in Phase 2. 

Once the second structure is completed, the Phase 1 structure will accommodate southbound 

traffic and the Phase 2 structure will accommodate northbound traffic. 

1.2.2.5 CULVERTS 

Three large reinforced concrete box (RCB) culverts and numerous smaller culverts will be built 

as part of the project. Two of these RCB culverts will cross under Center Valley Road, near 

Shuster’s Trucking, and will mitigate floodplain impacts associated with the roadway 

embankment south of Center Valley Road. The third RCB is south of the Haehl Creek 

interchange. The RCBs will be constructed during Phase 1. 

1.2.2.6 RETAINING WALLS 

One concrete retaining wall will be constructed just before the south end of the viaducts near 

Baechtel Creek. The retaining wall will be built to avoid the potential for the roadway 

embankment to be undermined by Baechtel Creek. The second wall, on the east side of highway 

101 at Haehl Creek interchange will be constructed to keep fill out of Haehl Creek. Both 

retaining walls will be constructed during Phase 1. 

1.2.2.7 EXCAVATION, EMBANKMENT, AND IMPORTED BORROW MATERIAL 

The estimated embankment (fill) requirement for Phase 1 is approximately 1.4 million cubic 

yards. Phase 2 is estimated to require approximately 200,000 cubic yards of fill. Because all soil 

that is excavated on site will be reused as embankment, no disposal sites will be required for the 

bypass project. From just north of the Haehl Creek interchange to the south abutment of the 

viaducts, and from the north abutment of the viaducts to the terminus of the bypass, the 

alignment is on embankment. Cut slopes generally will vary from 1:2 (vertical:horizontal) to 

1:2.5. Fill slopes will vary between 1:2 and 1:4. 

Because Modified Alternative J1T will be constructed largely on embankment, it will require 

imported borrow material in addition to material excavated on site. The construction contractor 

will have the option to determine whether the source of material for earthwork fill will be the 

Caltrans-designated borrow site at Oil Well Hill, a commercial borrow site, or another site(s). 

This MMP assumes that Oil Well Hill (Figure 1-2a) will be used as a borrow site by the 

construction contractor; therefore, impacts on sensitive resources at the site and mitigation for 



Chapter 1. Introduction 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
1-15 

 

those impacts are included in this document. Standard best management practices (BMPs) will 

be used to control the potential spread of invasive plants to and from the borrow site. 

1.2.2.8 FISH PASSAGE 

Current fish passage opportunities at Haehl and Upp Creeks are constrained or absent as the 

result of the stream channel alignment or presence of artificial barriers (e.g., culverts) within the 

Caltrans right-of-way. Therefore, the project design incorporates improvements at these stream 

crossing locations to facilitate fish passage and improve instream habitat. Fish passage design 

elements were developed in consultation with CDFW and National Marine Fisheries Service 

(NMFS). 

Stabilization of both creek channels that pass through the interchange areas (the Haehl Creek 

interchange on upper Haehl Creek and the Quail Meadows interchange on Upp Creek) will 

consist of grade control structures at appropriate heights and intervals for the distance necessary 

to stabilize the natural stream gradient. Fish passage design elements comply with guidelines 

established by CDFW and NMFS. Additional details of these fish passage design elements are 

included in Section 3.5.1, and the design drawings are presented in Appendix F. 

Fish passage work will be completed during Phase 1. 

1.2.2.9 LANDSCAPING, LIGHTING, AND FENCING 

Permanently affected areas such as the cut-and-fill slopes adjacent to the roadway and along 

interchange ramps, as well as the median between the inside roadway shoulders, will be 

revegetated with native plants appropriate for Little Lake Valley. In compliance with Caltrans 

design standards, no trees will be planted within the clear recovery zone (CRZ) where errant 

vehicles could hit them. Only shrubs and herbaceous native species may be planted in these areas 

to prevent abrupt slowing, redirection, or launching of stray vehicles. 

Highway lighting will be provided at the Haehl Creek and Quail Meadows interchanges. No 

lighting will be provided along the viaducts. 

Fencing will be erected along the bypass right-of-way where appropriate. Right-of-way fencing 

is not expected to be installed at creek crossings or along the viaducts. 
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1.2.2.10 STREAMBANK STABILIZATION 

To prevent bank erosion and damage to the bypass, RSP will be required along short lengths of 

creek banks. The use of RSP will be minimized through the substitution of TRMs in appropriate 

locations where water velocities would not result in significant bank scour. 

At locations where Haehl and Upp Creeks cross the project right-of-way, the stream channel will 

be designed to improve fish passage in accordance with guidelines established by NMFS and 

CDFW. 

1.3 Design Refinements to Avoid and Minimize Impacts 

Caltrans has developed a bypass alignment that avoids or minimizes impacts on sensitive 

resources to the greatest extent feasible. Following public circulation of the DEIS/DEIR dated 

May 2002, a final alternatives analysis was prepared (California Department of Transportation 

2005b), which identified Modified Alternative J1T as the LEDPA for the project. In accordance 

with CWA Section 404(b)(1) guidelines, United States Army Corps of Engineers (USACE) and 

Environmental Protection Agency (EPA) issued letters of concurrence in 2005 that Modified 

Alternative J1T constitutes the LEDPA and that the other alternatives considered do not meet the 

LEDPA criterion because of their overall environmental impacts. 

Since adoption of the FEIS/FEIR and record of decision, several design elements/refinements 

have been incorporated into the project that further reduce the overall project footprint and 

impact area, avoiding or minimizing effects on natural resources. These design elements are 

listed below. 

 Reduction in the roadway median width to reduce the bypass alignment footprint. 

 Incorporation of steeper-than-standard embankment slopes at some locations, with additional 

erosion control measures to minimize the bypass alignment footprint. 

 Extension of the length of the floodway viaducts to reduce the amount of fill in wetlands. 

 Reduction in the height of the railroad overcrossing to reduce the footprint of the 

embankment. 

 Shift in the alignment to avoid the WWTP expansion project and thereby avoid wetland 

impacts that would have been necessary to relocate the WWTP aeration ponds. 

 Installation of clear-span bridges, rather than culverts, at the Haehl Creek interchange and the 

Quail Meadows interchange across Upp Creek to avoid permanent fill in other waters of the 



Chapter 1. Introduction 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
1-17 

 

United States, decrease future maintenance-related impacts, and provide better passage for 

fish and wildlife (Appendix F). 

 Lowering of the profile near the Quail Meadows overcrossing.  

 Relocation of the Quail Meadows interchange to reduce the bypass alignment footprint. 

 Elimination of the Center Valley Road interchanges from the project, thereby reducing the 

bypass alignment footprint. 

 Removal of fish barrier culverts at Haehl and Upp Creeks. 

These design elements have further reduced the extent of permanent impacts on existing 

resources by reducing the bypass alignment footprint.  

1.4 Developing the Mitigation Monitoring Proposal Vision 

To address remaining project impacts, Caltrans has developed a compensatory mitigation 

strategy with extensive input from resource agencies. The vision of the project’s compensatory 

mitigation strategy is to establish, rehabilitate, reestablish, and preserve a mosaic of high-

functioning habitats in perpetuity, thus increasing the ecological value of Little Lake Valley and 

improving water quality in the Eel River basin. 

Caltrans developed the MMP vision and individual program elements, or strategies, with the 

overall objective to enhance the ecological values in Little Lake Valley. Accordingly, Caltrans 

habitat restoration experts assessed each available parcel using the following criteria: feasibility 

of acquisition (i.e., which property owners would be willing sellers); inventory of habitats 

present or historically present (i.e., opportunities for preservation, rehabilitation, reestablishment, 

and/or establishment); and capacity of each parcel to achieve the performance standards. 

Caltrans reviewed historical information to facilitate understanding of lost ecological values that 

feasibly could be regained and also evaluated the ongoing natural vegetation succession to 

identify mitigation efforts that would result in a sustainable natural ecosystem. 

Based on a review of historical aerial photographs and other information, the entire Little Lake 

Valley was generally wetter than it is today. Consequently, the valley supported extensive 

riparian forests, meandering streams, and wide floodplains fringed with marshes and wet 

meadows. Valley areas that were not inundated for long periods of time supported oak savanna. 

Dense forests of mixed oaks and conifers were present on the surrounding hills. The 

compensatory mitigation strategy presented in this MMP seeks to return to the valley many of 

the ecological functions and values represented by early hydrology and habitat types that have 

been lost or reduced as a result of past development and agricultural practices. This will be 
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achieved through establishing, rehabilitating, reestablishing, and preserving the distinctive 

resources and habitats present in the valley, while balancing the needs of development, 

agriculture, and ecosystem sustainability. Further details of the mitigation vision are presented in 

Section 2.4. 

1.5 Agency Coordination in the Development of the  
Mitigation Vision 

The development of the MMP has been a collaborative effort among Caltrans, the NCRWQCB, 

and CDFW.  The USACE, EPA, NMFS, and U.S. Fish and Wildlife Service (USFWS) also 

provided input. Numerous meetings and onsite field reviews have been held with Caltrans and 

resource agency staff to develop the mitigation vision proposed in this MMP. In 2008, the 

Mendocino County Resource Conservation District (MCRCD) signed a cooperative agreement 

with Caltrans and began attending agency meetings in anticipation of their potential role in 

developing management plans and implementing mitigation. This document was preceded by a 

Wetlands Mitigation Feasibility Study (California Department of Transportation 2005b), 

Conceptual Mitigation Plan (California Department of Transportation 2006a), Mitigation Parcels 

Report (California Department of Transportation 2007), and a feasibility study of additional 

parcels inside and outside Little Lake Valley (ICF Jones & Stokes 2009). These studies focused 

on the identification of suitable/available mitigation properties in Little Lake Valley and the 

development of the general extent and nature of mitigation strategies to offset temporary and 

permanent impacts. This MMP provides the temporary and permanent impact quantities for the 

bypass project and provides detailed information on how the mitigation effort will be 

implemented to help offset bypass project impacts. MCRCD is the intended partner in 

implementing the MMP, but Caltrans may need other entities to perform specific tasks related to 

implementation and long-term management.
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Chapter 2 Objectives 

Farming and urban development have resulted in major changes to the landscape of Little Lake 

Valley. The overall goal of this MMP is to compensate for impacts on sensitive biological 

resources resulting from bypass project construction by improving the valley’s ecological 

functions and values through a combination of habitat reestablishment, establishment, 

rehabilitation, and preservation.  

This chapter includes a discussion of the watershed approach to determining mitigation success  

in compensating for unavoidable impacts on sensitive biological resources resulting from bypass 

project construction and the nexus between the mitigation program and the EPA’s TMDL (Total 

Maximum Daily Loads) for the Upper Main Eel River and tributaries (U.S. Environmental 

Protection Agency 2004).  A discussion of the mitigation vision, goals, and objectives as well as 

information on affected sensitive biological resources and impact amounts by resource type that 

was used to develop the vision, goals, and objectives is also presented in this chapter. Mitigation 

objectives, paired with the ecological needs of the Outlet Creek basin, are presented in Section 

2.4. The mitigation actions are identified in Figures 2-1a, 2-1b, and 2-1c.  

Information also is presented on various components of the mitigation strategy, such as impact 

minimization measures; habitat reestablishment, establishment, rehabilitation, and preservation 

efforts; and benefits to Little Lake Valley from increased functions and values that will result 

from implementation of the mitigation plan. Reestablishment in this MMP refers to areas 

temporarily affected by onsite or offsite construction activities that will be brought back to pre-

project conditions. Establishment means the creation of a new sensitive biological resource or 

habitat. Rehabilitation refers to the enhancement of an existing sensitive biological resource or 

habitat as a result of a proposed action. Preservation in the MMP refers to those areas where 

grading or planting activities will not take place; instead, the existing sensitive biological 

resource(s) will be actively managed to prevent a decline in their condition. 

2.1 Sensitive Biological Resources Occurring within the  
Bypass Project Footprint 

During development of the FEIS/FEIR, potential impacts on State-listed wildlife and plants were 

addressed. State-listed plants in the bypass project footprint include NCSG and BM.  Because 

NCSG was not discovered until after publication of the FEIS/FEIR, it was not addressed in the 

FEIS/FEIR but was addressed in the May 19, 2010 Supplemental Environmental Impact Report 

(SEIR) (California Department of Transportation). 
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This MMP addresses mitigation for impacts on the following sensitive biological resources. 

 State-listed fish: Southern Oregon/Northern California Coast (SONCC) coho salmon 

(Oncorhynchus kisutch). 

 State-listed plant: NCSG. 

 CEQA significant impact: BM. 

 Riparian woodland encompassing protected fisheries resources (Category I Riparian 

Corridors) and habitat for other fish and wildlife resources. 

 Waters of the State. 

 Riparian woodlands (Category II and III Riparian Corridors) encompassing habitat for other 

fish and wildlife resources. 

 Oak woodland and associated grassland encompassing habitat for wildlife resources. 

These resources also occur at the offsite mitigation parcels. The existing condition of these 

resources at the offsite mitigation parcels is described in Chapter 5. Scientific names of plants 

and animal species mentioned in the MMP are included in Appendix A. Listed Plant Species 

State-listed plants (listed plants) that occur within the bypass project footprint are shown in 

Table 2-1.  

Table 2-1. Listed Plants in the Willits Bypass Project Vicinity 

Common and Scientific 
Name Statea CNPSb Natural Communities 

Blooming 
Period 

North Coast semaphore 
grass 
(Pleuropogon hooverianus) 

T 1B.1 Broadleaf upland forest; meadows and seeps; 
North Coast coniferous forest areas; mesic 
openings and edges 

April–June 

Baker's meadowfoam 
(Limnanthes bakeri) 

R 1B.1 Meadows and seeps; marshes and swamps 
(freshwater); valley and foothill grassland 
(vernally mesic); vernal pools 

April–May 

a California Status Codes 

T = Listed as Threatened under the California Endangered Species Act. Species likely to become endangered 

within the foreseeable future. 

R = Listed as Rare under the California Endangered Species Act. Plant species that, although not presently 

threatened with extinction, may become endangered within the foreseeable future. This category is no longer used for newly 

listed plants, but some plants previously listed as rare retain this designation.  
b California Native Plant Society (CNPS) 

1B.1 = Rare, threatened, or endangered in California and elsewhere; seriously threatened in California (high 

degree/immediacy of threat). 
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Many remaining populations of NCSG and BM are stressed or in decline. Because of hydrologic 

alterations in Little Lake Valley, such as stream diversions, impoundments, and conversion of 

wetlands to other uses, the areal extent of habitat for these two species has been substantially 

reduced. The primary threat to BM has been the conversion of habitat to various types of 

development. Grazing appears to have beneficial effects upon BM, although overgrazing by 

livestock could pose a threat to the remaining populations. NCSG only recently has been 

confirmed in Little Lake Valley, and the status of populations there has not yet been determined. 

Populations across the species’ range are subject to many types of habitat disturbance, including 

vegetation removal, mowing, road construction and maintenance, grazing, and competition from 

invasive grass species.  In areas of NCSG establishment, mowing rather than grazing will be 

utilized as a management prescription early-on, to ensure the successful root development of 

transplants. 

Maps of NCSG and BM populations for the bypass footprint are provided in Appendix B.  

Maps of NCSG and BM populations for the offsite mitigation parcels are provided in Appendix 

K.  Maps of NCSG are also presented in Figure 5-7 through 5-10.  

2.1.1 North Coast Semaphore Grass 

NCSG is State-listed as threatened and is on California Native Plant Society (CNPS) List 1B.1. 

This species is known from 24 occurrences in Mendocino, Marin, and Sonoma Counties 

(California Natural Diversity Database 2009). In Mendocino County, there are reported 

occurrences near the town of Cahto, near Comptche southwest of Willits, in Mendocino Pass east 

of Covelo, and in areas west of the project vicinity near Boonville (Smith and Wheeler 1991; 

California Natural Diversity Database 2009). Additionally, nine occurrences have been 

documented west of Ukiah on the Orr Springs U.S. Geological Survey (USGS) 7.5-minute 

quadrangle in the vicinity of Low Gap. NCSG grows in meadows, seeps, openings, and mesic 

areas in broad-leafed upland and North Coast coniferous forest at elevations of 33–2,201 feet 

above mean sea level. The reported blooming period of NCSG is April–June (California Native 

Plant Society 2009). This species most commonly is associated with forest and woodland edges 

and other partially to fully shaded mesic sites. Field surveys conducted in 2007, 2008, 2009, and 

2010 located occurrences of NCSG both within the bypass project footprint and on the offsite 

mitigation parcels. 
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2.1.2 Baker’s Meadowfoam 

BM is State-listed as rare and is on CNPS List 1B.1. This species is restricted to Mendocino 

County, and there are 21 reported occurrences, including populations in Little Lake Valley, 

Laytonville, and north of Covelo (California Natural Diversity Database 2009). BM is an annual 

herb that occurs in wet meadows, seeps, freshwater marshes and swamps, vernally mesic areas in 

grasslands (e.g., swales), and vernal pools at elevations of 574–2,985 feet above mean sea level. 

The reported blooming period of BM is April–May (California Native Plant Society 2009). 

The majority of existing BM populations in Little Lake Valley are centered in the wetter 

northern end of Little Lake Valley and other areas that the bypass project will avoid. The largest 

and highest-density populations of this species occur east of the bypass project footprint. 

However, two other populations occur throughout wet meadow, vernal pool, and other wetland 

habitats within the bypass project footprint. These two populations are at the edge of larger and 

more central populations. 

In an effort to better identify the extent of potential BM habitat in the bypass project footprint, a 

1993 study (Balance Hydrologics 1993), which defined the environmental conditions (soil types, 

hydrology, elevation, and geomorphology) associated with the occurrence of BM, was reviewed. 

The distribution of these environmental conditions within the project limits, as well as the 

distribution of known plant locations reported in 1997 and 2003, was imported into ArcView 

GIS, and the overlap of these data was used to develop areas of high probability for the presence 

of BM. The BM areas from the 1993, 1997, and 2003 surveys were used to develop polygons of 

observed and potential BM habitat and were depicted in the Conceptual Mitigation Plan (CMP) 

(California Department of Transportation 2006). These areas of high-probability BM habitat 

encompass and extend beyond the areas of the observed plant locations reported during the 1997 

and 2003 surveys. Subsequent to preparation of the CMP, additional surveys were conducted in 

2007, 2008, and 2009. Information from those additional surveys was merged with the previous 

data to create a complete dataset of BM observed and potential habitat in Little Lake Valley. 

This merged dataset contains all observed and potential BM habitat and was used in this 

document for the calculation of impacts and preserved acreage of BM. 

2.1.3 Protected Fisheries and Riparian Habitats 

Hydrologic alterations, fish barriers, increased fine sediment load, cattle grazing, crop production 

and other agricultural uses, and the introduction of invasive species have negatively affected the 

wetland functions and values of riparian corridors throughout Little Lake Valley. 
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One anadromous salmonid species listed by the State as tthreatened occurs in Little Lake Valley: 

SONCC coho salmon. Based on CDFW consultation, five tributary streams of Outlet Creek 

(Haehl, Baechtel, Broaddus, Mill, and Upp Creeks) and their adjacent riparian zones within the 

bypass project area support anadromous fish. For the purpose of this project, and in consultation 

with resource agencies, the riparian zones along these anadromous fish streams and their 

tributaries have been categorized based on their relationship to designated critical habitat areas 

for listed anadromous fish. Consequently, impacts on anadromous fish and mitigation for these 

impacts are discussed in the context of the riparian categories. Only Category I Riparian 

Corridors (not Category II and III) are considered habitat for protected fisheries in this MMP. 

These categories are defined below. 

 Category I Riparian Corridors are those vegetated areas that occur along streams where 

anadromous fish are known to occur (i.e., Haehl, Baechtel, Broaddus, Mill, and Upp—all 

tributaries of Outlet Creek, Figure 1-2a). These corridors provide designated critical habitat 

for anadromous fish. The health of these corridors has an immediate and direct effect on 

anadromous fish populations. The riparian mitigation areas for Category I Riparian Corridors 

extend 100 feet from the ordinary high water mark (OHWM) on each side of the stream.  

 Category II Riparian Corridors are those vegetated areas along tributaries of Category I 

Riparian Corridors that are within 1,000 feet of the confluence with the Category I stream. 

One example of a Category II Riparian Corridor is Fulweiter Creek on the MGC Plasma 

South parcel (outside the bypass project footprint). Fulweiter Creek is a tributary of Davis 

Creek, a Category I Riparian Corridor (Appendix C). The riparian mitigation areas for 

Category II Riparian Corridors extend 50 feet from the OHWM on each side of the stream. 

 Category III Riparian Corridors are those vegetated areas along tributaries of Category I 

Riparian Corridors that are more than 1,000 feet upstream of the confluence with the 

Category I stream. Fulweiter Creek on the MGC Plasma South parcel is also a Category III 

Riparian Corridor upstream of the Category II section. The riparian mitigation areas for 

Category III Riparian Corridors extend 25 feet from the OHWM on each side of the stream.  

Category I, II, and III riparian corridors are subject CDFW jurisdiction under Sections 1600–

1616 of the California Fish and Game Code. 

The offsite mitigation parcels also support riparian species that are outside the Category I, II, or 

III corridors. These areas are referred to as other riparian woodland in parcel descriptions in 

Chapter 5 and preservation calculations in Chapter 6. They are included in this report because 

they represent a significant component of the habitat occurring on the offsite mitigation parcels 



Chapter 2. Objectives 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
2-10 

 

by providing additional habitat for wildlife and increasing habitat complexity of parcels largely 

dominated by herbaceous cover. 

Parts of Category I, II, and III riparian corridors, as well as parts of other riparian woodlands, 

also fall under USACE jurisdiction as wetlands or other waters of the United States. 

Maps of these riparian corridors are provided in Appendix B for the bypass project footprint and 

Appendix C for the offsite mitigation parcels. 

The main vegetation types occurring in the Category I, II, and III riparian corridors are riparian 

scrub and riparian woodland. These are divided further into five plant communities: willow 

riparian scrub, mixed riparian scrub, mixed riparian woodland, ash riparian woodland, and valley 

oak riparian woodland. 

2.1.4 Waters of the State 

According to Cal Water Code § 13050(e) waters of the State are defined as “any surface water or 

groundwater, including saline waters, within the boundaries of the State.” All waters in the 

mitigation areas are considered waters of the State. The State of California does not define 

waters of the State into subcategories. In order to separate and track mitigation for impacts on 

wetlands and riverine-type aquatic resources that fall within the State definition, this document 

defers to the definition established by the USACE. Therefore, for the purpose of this document, 

wetlands refers to all aquatic resources that were found to satisfy the definition outlined in the 

Corps of Engineers Wetlands Delineation Manual (Environmental Laboratory 1987) and the 

Western Mountains, Valleys, and Coast Region Interim Regional Supplement (US Army Corps 

of Engineers 2008). The term other waters refers to all other jurisdictional drainages/water 

bodies that do not fall under the wetlands classification. Other waters discussed in this document 

are creeks or streams, ponds, and drainage ditches. USACE has verified jurisdictional wetland 

delineations for the bypass project footprint and the offsite mitigation parcels. Wetlands and 

other waters in the bypass project footprint are shown in Appendix B; wetlands and other waters 

in the offsite mitigation parcels are shown in Appendix C.  Wetlands at the Oil Well Hill borrow 

site are shown on Figure 2-2. 

2.1.4.1 WETLANDS 

Wetlands included in this document have been categorized using the Cowardin classification 

system (Cowardin et al. 1979). Table 2-2 shows the Cowardin system categories and the 

corresponding vegetation communities discussed above. 
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Table 2-2. Wetland Habitat Types in the Bypass Project Footprint 

Vegetation Type 
Wetland Habitat Type 

Cowardin Classification 

Riparian Scrub Willow Riparian Scrub 
Palustrine Scrub-Shrub Broad-Leaved Deciduous 

Mixed Riparian Scrub  
Palustrine Scrub-Shrub Broad-Leaved Deciduous 

Riparian Woodland Mixed Riparian Woodland  
Palustrine Forested Broad-Leaved Deciduous 

Oregon Ash Riparian Woodland 
Palustrine Forested Broad-Leaved Deciduous 

Valley Oak Riparian Woodland  
Palustrine Forested Broad-Leaved Deciduous 

Marsh Mixed Marsh  
Palustrine Emergent Persistent 

Tule Marsh  
Palustrine Emergent Persistent 

Wet Meadow Wet Meadow  
Palustrine Emergent Non-Persistent 

Swale Wetland Swale 
Palustrine Emergent Non-Persistent 

Vernal Pool Vernal Pool  
Palustrine Emergent Non-Persistent 

 

The following discussion provides definitions of wetland habitat types occurring within the 

bypass project footprint (California Department of Transportation 2006). 

RIPARIAN SCRUB 

Riparian scrub is found in scattered locations throughout Little Lake Valley along streams and 

drainage ditches. 

 Willow Riparian Scrub: Willow riparian scrub is found in scattered locations throughout 

the bypass project footprint. Additionally, willow riparian scrub extends throughout the same 

ranges as valley oak riparian woodland. The main species are arroyo willow, red willow, and 

Scouler’s willow. 

 Mixed Riparian Scrub: Mixed riparian scrub usually develops in artificial or highly 

disturbed habitats along ditches. Mixed scrub vegetation grows 10–30 feet tall and is 

dominated by coyote bush, poison-oak, California rose, nonnative Himalayan blackberry, 

blue elderberry, and arroyo willow. Wet meadow species form the dominant understory in 

portions of the mixed scrub community. Mixed riparian scrub in upland areas generally lacks 

a herbaceous layer and is dominated by coyote bush, poison-oak, and Himalayan blackberry. 
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RIPARIAN WOODLAND 

Riparian woodlands in the bypass project footprint range from multi-layered, multi-species 

woodlands with dense scrub understory to small groups of trees. Riparian woodland 

communities may have occupied extensive portions of Little Lake Valley before these areas were 

cleared for pasture and agriculture. In general, riparian communities qualify as sensitive plant 

communities because they are relatively scarce compared to their historical extent and because 

they provide important foraging and nesting habitat for many resident and migratory wildlife 

species (Gaines 1974; Remsen 1978; Harris et al. 1988; Sanders and Flett 1989). 

Three types of riparian woodland habitat occur in the bypass project footprint. 

 Mixed Riparian Woodland: Mixed riparian woodland, comprising canopy, midstory, shrub, 

and herb layers, is found along major creeks and drainages throughout the bypass project 

footprint. The canopy and midstory layers are dominated by box elder, red alder, Oregon ash, 

Fremont cottonwood, valley oak, and arroyo willow. The shrub layer is dominated by 

Himalayan blackberry, California blackberry, dogwood, twinberry, gooseberry, California 

rose, blue elderberry, and clematis. Common plants in the herb layer include short-scale 

sedge, creeping ryegrass, spreading rush, avens, cow parsnip, common dandelion, and 

common meadow-rue (California Department of Transportation 2000, 2005a). 

 Ash Riparian Woodland: Ash riparian woodland is common in the northern and central 

portions of the bypass project footprint, where it is found along creeks, fence rows, levees, 

troughs, and low terraces. This community occurs in wetter landscape positions than other 

riparian woodland types in Little Lake Valley, and the long-term flooding and soil saturation 

that characterize it may preclude the establishment of other riparian tree species. The 

overstory consists entirely of Oregon ash. The shrubs and herbaceous species found in the 

understory vary with the amount of soil moisture. Oregon ash saplings, arroyo willow, and 

blackberry are commonly observed in the understory; in wetter areas, other dominant species 

are sedges, rushes, perennial ryegrass, western buttercup, cutleaf geranium, common 

spikerush, reed canary grass, broadleaf cattail, and tule. In drier areas, blackberry shrubs are 

interspersed with hawthorn, poison-oak, honeysuckle, Pacific ninebark, and white snowberry 

(California Department of Transportation 2005a). 

 Valley Oak Riparian Woodland: Valley oak riparian woodlands are scattered throughout 

the bypass project footprint, typically along low and high terraces adjacent to creeks and 

intermittent drainages. Scattered individual valley oaks are common in open fields, while 

groves of valley oaks grow along creeks, fences, and roads on higher terraces (California 

Department of Transportation 2005a). 
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MARSH 

Two marsh communities were identified in the bypass project footprint: mixed marsh and tule 

marsh. Floodwater from Outlet Creek that is trapped in basins and shallow groundwater are the 

principal sources of water for marshes in Little Lake Valley. 

 Mixed Marsh: Mixed marsh in the bypass project footprint is found in internally drained 

basins and low-lying troughs throughout the northern portion of Little Lake Valley. In the 

bypass project footprint, mixed marsh occurs primarily in the Quail Meadows area. Mixed 

marsh is characterized by annual and perennial herbs and grass-like species with taller 

perennials scattered throughout. Dominant species include knotweed, broadleaf water 

plantain, common spikerush, reed canary grass, broadleaf cattail, tule, and Nebraska sedge 

(California Department of Transportation 2000, 2005a). 

 Tule Marsh: Tule marsh is found in the northern portion of Little Lake Valley, where it 

borders wet meadows and riparian woodlands and forms small to large patches within mixed 

marsh wetlands. Unlike mixed marshes, which support a diversity of plants, tule marshes are 

dominated by dense monotypic thickets of tule, with minimal cover by other species 

(California Department of Transportation 2005a). 

WET MEADOW 

Wet meadow is the most extensive wetland type in the bypass project footprint, found in multiple 

locations in both natural and artificial settings. Wet meadows develop in areas where the soil and 

vegetation have remained undisturbed (or only minimally disturbed) for many years. Wet 

meadows typically have poorly drained soils and receive water from winter and spring 

precipitation, agricultural field and pasture irrigation, creek floodplain aquifers, overbank 

flooding, and sheet drainage from excessive runoff. Obligate wetland species such as sedges and 

rushes often compose a significant component of the total hydrophytic vegetation in wet 

meadows in the bypass project footprint. Other dominant species include Davy’s semaphore 

grass, creeping bentgrass, meadow foxtail, California oatgrass, creeping ryegrass, pennyroyal, 

western buttercup, and curly dock. In addition, Oregon ash and valley oak trees are found 

sporadically in some wet meadows. This community is one of the primary types in which BM is 

found. 

During wet winters, portions of the wet meadow areas flood, providing habitat for a number of 

waterfowl species, including cinnamon teal, mallard, American widgeon, northern shoveler, 

wood duck, and American coot. The stream reaches in the valley are usually dry during the 

summer months. Wet meadow wetlands serve as a source of water for Outlet Creek downstream 
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of Little Lake Valley, where Outlet Creek eventually is a perennial stream that flows into the Eel 

River.  

VERNAL POOL AND SWALES 

Vernal pools and swales are found throughout the wet meadow communities and also in upland 

grassland habitats south and north of East Hill Road. Swales are shallow, vegetated channels that 

tend to accumulate surface runoff during wet seasons (California Department of Transportation 

2005a). Vernal pools consist of small to large depressions in areas where heavy clay soil 

horizons occur. They are internally drained basins that collect rainfall and surface runoff from 

surrounding grasslands. The impervious layer of subsoil prevents water from quickly infiltrating 

into the soil, forming a shallow, perched water table that is exposed in some depressions. The 

frequency and duration of ponding and saturation vary among vernal pools depending on the size 

of the watershed, depth to the impervious subsoil layer, and timing and amounts of rainfall 

during each rainy season. Characteristic annual hydrophytic plant species in the vernal pools and 

swales include bracted popcornflower, purslane speedwell, downingia, Bolander’s water-

starwort, toad rush, BM, Douglas’ meadowfoam, semaphore grass, and owl’s-clover. Herbaceous 

perennials include spreading rush, slender beak sedge, greensheath sedge, meadow foxtail, 

Timothy grass, pennyroyal, and curly dock (California Department of Transportation 2005a). 

2.1.4.2 OTHER WATERS  

The bypass project is in the southern part (subbasin) of the Outlet Creek basin. The Outlet Creek 

basin complex is one of the headwater tributaries of the Eel River, the third largest river system 

in California. The five major streams intersecting the bypass project footprint are Haehl, 

Baechtel, Broaddus, Mill, and Upp Creeks. A number of smaller jurisdictional streams are 

present in the southern bypass project footprint. 

Most streams that traverse the bypass project footprint, with the exception of Upp Creek, are 

shaded by mature riparian vegetation. These streams provide fish habitat and support juvenile 

and adult salmonids. Instream habitat consists of pools, riffles, and shallow runs and glides. 

Streambanks are typically steep and channels incised. 

All five streams within the bypass project footprint as well as the lower parts of their tributaries 

provide important habitat for adult and juvenile anadromous salmonids migrating to and from 

Outlet Creek. Some spawning and seasonal rearing may occur in some reaches of these creeks in 

the bypass project footprint (California Department of Transportation 1997; Harris pers. comm.). 

California roach and introduced warmwater species (e.g., sunfish, largemouth bass) are 

predominant during reduced flow periods in summer and early fall. The need/opportunity for 
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improving water quality and general stream habitat conditions exists at several locations. The 

general conditions of the five streams are discussed in Chapter 5. 

2.1.5 Oak Woodlands 

Four different types of oak woodlands occur in the bypass project footprint and offsite mitigation 

parcels: valley oak woodland, Oregon white oak woodland, black oak woodland, and canyon live 

oak woodland. In some cases these oak woodlands are mixed, forming communities such as the 

black oak–valley oak association. In other cases they are mixed with other species, primarily 

Douglas-fir or California fescue, forming associations such as Oregon white oak–Douglas-

fir/California fescue association, Douglas-fir–canyon live oak forest alliance, and black oak–

Douglas-fir association). In these mixed woodland and forest associations, only 50% of the area 

was counted as oak woodland for the purpose of assessing impacts. The areal extent of the 

canopy and grassland component of all oak woodland and forest communities in the bypass 

project footprint is shown in Appendix B. 

In the bypass project footprint, valley oaks occur in three different settings: lowland seasonal 

wetlands, riparian areas, and uplands. Upland valley oak woodlands typically consist of scattered 

individual valley oaks or small groves in open fields and along fences and roads on higher 

terraces. 

In the bypass project footprint, Oregon white oak woodlands vary from open savannas in the 

valley floor areas to denser woodlands in the foothills. Oregon white oak woodlands are 

regionally common from Marin County to Mendocino, Humboldt, and Siskiyou Counties, 

extending through the Cascade Range to British Columbia. Oregon white oak woodlands also are 

found farther south in the Santa Cruz Mountains. Locally, Oregon white oak woodland is a 

common natural community in Little Lake Valley and the surrounding foothills. 

The steeper slopes on the edges of the bypass project footprint, as well as some riparian areas, 

are dominated by California black oak woodlands. The shrub layer is sparse to moderate; 

associated species include common manzanita and buck brush. The ground layer is composed of 

native grasses, such as California brome and oniongrass, and wildflower species. Typically, 

black oak woodland is an upland tree-dominated community; however, in the bypass project 

footprint, it occurs in some lowland areas as well. This community occurs on well-drained soils 

more fertile than those supporting Oregon white oak. 

Canyon live oak woodlands are found on sheltered, north-facing slopes and moderate- to steep-

sloped canyons. They are a common element in the mixed and evergreen forests of Oil Well Hill. 



Chapter 2. Objectives 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
2-16 

 

Canyon live oaks are the most widely distributed oaks in California, found from southwest 

Oregon through the Coast Ranges and Sierra Nevada to southern California. Associated tree 

species include black oak, Douglas-fir, and Pacific madrone. Associated shrubs, such as 

Himalayan blackberry and poison-oak, tend to be infrequent, and the herbaceous ground layer is 

typically sparse or absent. 

Maps of oak woodlands are provided in Appendix B for the bypass project footprint and 

Appendix C for the offsite mitigation parcels. 

2.2 Impacts on Sensitive Biological Resources within the  
Bypass Project Footprint 

As discussed above, construction of the bypass project will result in temporary and permanent 

impacts on the following biological resources: NCSG, BM, riparian vegetation, waters of the 

State, oak woodlands, and oak woodland grassland. Impacts on SONCC coho salmon are 

addressed in the context of riparian habitat associated with salmonid streams. 

In considering the impacts on sensitive biological resources and mitigation of those impacts, it 

was recognized that some resources occur together as components of the same habitat or 

community (e.g., BM occurs in wetlands, some oak woodland occurs in protected fisheries 

habitat). Accordingly, some of the specific mitigation described in this MMP will compensate 

for more than one resource where habitats overlap (i.e., multiple in-kind mitigation). In an effort 

to accurately account for the mitigation of overlapping portions of various resources, an order of 

mitigation was established to prevent duplicate counting of mitigation credits (California 

Department of Transportation 2006). The order of mitigation was determined as shown below. 

 Listed plants 

 Category I Riparian Corridors 

 Waters of the State 

 All other resources (Category II and III Riparian Corridors and oak woodlands and 

grassland) 

The concept of overlapping resources and order of mitigation is illustrated in Appendix C. 

Determination of temporary and permanent impacts on sensitive biological resources was 

calculated as shown below. 
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 All areas under new roadways and associated embankments were considered permanently 

affected. Temporary impacts were calculated as the area from the roadway embankment 

catch point (i.e., the toe of the embankment) to 3 meters beyond and any areas around new 

drainages that will be temporarily disturbed. 

 Areas under newly placed utility poles were considered permanent impacts, and impacts 

from trenching to the new utility pole locations were considered temporary. 

 Areas of stream reestablishment were calculated as temporarily affected for all resources 

within the area of disturbance. 

 Drainages, primarily culverts, were calculated as temporary impacts for all resources within 

the area of disturbance. 

 The construction areas along the viaducts extend out 100 feet east and 55 feet west of the 

viaducts. Within the construction area, the areas where pier footings will be placed were 

calculated as permanent. The remaining areas were calculated as temporary impacts. 

 A portion of the Rutledge pond will be filled. This area was considered a permanent impact. 

In addition, the pond will be reconfigured to allow the same water retention as currently is 

afforded. The area occupied by the reconfigured pond was considered a permanent impact. 

 Individual oak trees in areas predominantly characterized as riparian habitat were not counted 

as oak woodlands. Widely scattered oaks in wet meadows outside riparian areas were 

counted as oak woodland. 

 Oak woodlands on the proposed Oil Well Hill borrow site occur in stands with Douglas-fir. 

In these cases, the oak woodlands were counted at 50% of the total area occupied by the two 

species. 

 Oak grasslands are those areas within 150 feet of oak woodland habitat. 

 Non-grassland areas within 150 feet of the oak woodland habitats were excluded from the 

oak grassland areas. These non-grassland features included structures, roadways, riparian 

habitats, marshes, and other non-grassland areas. 

Because the distribution of BM changes substantially each year, impacts on BM were calculated 

for the overall habitat where the species has potential to occur.   
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Table 2-3. Bypass Project and Mitigation Construction Impacts 

Resource 

Project Impacts before Overlaps Removed 

(acres)a 
Project Impacts after Overlaps Removed 

(acres)a 
Mitigation Impacts before Overlaps Removed 

(acres)b 
Mitigation Impacts after Overlaps Removed 

(acres)b 
Total Project and 

Mitigation Impacts 
after Adjustment for 

Overlaps (acres)i 
Temporary 

Impact Area 
Permanent 
Impact Area Total 

Temporary 
Impact Area 

Permanent 
Impact Area Total Temporary Permanent Total Temporary Permanent Total 

North Coast semaphore grass 0.08 0.22 0.30 0.08 0.22 0.30 - - - - - - 0.30

Baker’s meadowfoamc 5.05 25.39 30.44 5.05 25.39 30.44 12.77 77.80d, e 90.57 12.75 77.80 90.55 120.99

Category I Riparian Corridore 4.74 3.59 8.33 4.67 3.53 
8.20 

 1.27 
 

1.27  1.27 1.27 9.47

Jurisdictional wetlands 25.23 48.48 73.71 19.92 25.46 45.38 13.75 - 13.75 9.92 - 9.92 55.30

Other waters 3.49 2.57 6.06 1.70 2.31 4.01 0.38 - 0.38 0.38 - 0.38 4.39

Category II Riparian Corridorf 0.22 3.66 3.88 0.02 2.83 2.85  0.76 0.76  0.55 0.55 3.40

Category III Riparian Corridorg 0.71 3.07 3.78 0.58 2.61 3.19 - - - - - - 3.19

Oak woodland (tree canopy)             

Lowlandh - 9.24 9.24 - 4.73 4.73 - 0.11 0.11 - 0.02 0.02 4.75

Uplandh - 10.45 10.45 - 7.71 7.71 - - - - - - 7.71

Oak woodland (grassland component)             

Lowland - 48.71 48.71 - 31.75 31.75 10.84 - 10.84 8.83 - 8.83 40.58

Upland - 13.06 13.06 - 12.52 12.52 - - - - - - 12.52

Total 39.52 168.44 207.96 32.02 119.06 151.08 37.74 79.94 117.68 31.91 79.64 111.52 262.60
a Temporary impacts: Direct impacts outside the permanent impact area (bypass footprint), as depicted in Appendix B. Includes temporary access roads and staging areas. Permanent Impacts: Direct impacts within the bypass project footprint as depicted in Appendix B. 
b Temporary mitigation impacts: Impacts caused by the construction and installation of offsite mitigation for the bypass project. These areas of impact will be capable of restoration after the disturbances so are considered to be self-mitigating .The majority of these impacts result from work 

associated with wetland establishment and the removal of cattle grazing. Permanent mitigation impacts: Impacts caused by construction and installation of offsite mitigation for the bypass project. These areas of impact will not be capable of restoration and so are considered permanent.  
c Impacts on Baker’s meadowfoam: Acreages reported combine observed plants (reported in 1997, 2003, 2008, and 2009) and potential habitat based on described environmental conditions that support species’ occurrences. 
d Literature review suggests that areas where grazing does not occur create conditions that do not support Baker’s meadowfoam and will cause it to be extirpated from those areas. As a result, areas where grazing will be removed are considered permanently affected.  
e Areas of oak planting are considered permanent impacts on Baker’s meadowfoam. 
f Category I Riparian Corridors: Areas of salmonid streams  and adjacent riparian areas extending laterally from the ordinary high water mark (OHWM)100 feet on each bank.  
g Category II Riparian Corridors: Tributaries of Category I Riparian Corridors that are within 1,000 feet of the confluence with a Category I stream, extending 50 feet from the OHWM on each bank.  
h Category III Riparian Corridors: Tributaries of Category I Riparian Corridors that are more than 1,000 feet upstream of the confluence with the Category I stream, extending 25 feet from the OHWM on each bank. 
h All oak woodland (canopy) impacts are considered permanent because of the long-term loss of oak woodland functions in areas where oaks would be removed. 
i Total impacts were calculated using the total project impacts after adjustment and the total mitigation impacts after adjustment. 
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 Impacts on NCSG were calculated only for observed populations because the distribution 

from year to year remains relatively constant. 

 Impacts on oak woodland habitats were considered permanent because of the long 

establishment period. 

 For erosion site mitigation areas, eroding bank treatments were calculated as temporary 

impacts on other waters. Headcut treatments were calculated as permanent impacts on 

wetlands and other waters, and access routes were calculated as temporary impacts for all 

resources within the area of disturbance. 

Table 2-3 presents resources in the established order of mitigation, as well as the corresponding 

acreages of temporary and permanent project impacts associated with each resource before 

adjustments for overlaps with other biological resources/habitats and after adjustments for 

overlaps, using the procedures outlined above. The table also lists temporary and permanent 

impacts caused by installation of offsite mitigation. Table 2-4 presents impact acreages for 

wetlands and other waters by type. 

Table 2-4. Impacts on Wetlands (by Type) and Other Watersa 

Wetland 
Type/Other 

Waters 
Project Impacts on Wetlands and 

Other Waters (acres) 
Mitigation Impacts on Wetlands and 

Other Waters (acres) 

Total Impacts on 
Wetlands and 
Other Waters 

(acres) 

Temporary Permanent Total Temporary Permanent Total Total 

Marsh 0.99 8.06 9.05 0.50 0.00 0.50 9.55 

Riparian 
wetland 

2.51 3.72 6.23 0.43 0.00 0.43 6.66 

Swale 0.05 0.46 0.51 0.44 0.00 0.44 0.95 

Vernal pool 0.05 0.16 0.21 0.17 0.00 0.17 0.38 

Wet meadow 21.63 36.08 57.71 12.21 0.00 12.21 69.92 

Other waters 3.49 2.57 6.06 0.04 0.00 0.04 6.10 

Total 28.72 51.05 79.77 13.79 0.00 13.79 93.56 
a Numbers shown are impacts before overlaps removed.   

 

There are a number of linear riparian and wet meadow areas generally outside the bypass project 

construction footprint but within Caltrans right-of-way or temporary construction easements that 

are available to the contractors during construction for vehicle access during the dry season. 

These areas often are associated with access for utility relocation along the bypass alignment. 

These areas do not qualify as fill in a wetland and are not included in the sum of the temporary 

impacts; they require no compensatory mitigation. Wetland areas will be monitored to confirm 

that they are not affected and that they are in their original condition after project completion.  
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Temporary impacts as a result of construction and installation and implementation of the 

mitigation are considered to be self-mitigating because they will be restored, protected, and 

managed in perpetuity. 

2.3 Functions and Values of Wetlands 

Wetland functions and values were considered in developing the mitigation vision, goals, 

objectives, and strategies/actions. Wetland functions are the processes by which the normal 

physical and biological properties of wetlands are supported and maintained (Brinson 1993; 

Smith et al. 1995). Not all wetlands perform the same functions or level of function; rather, these 

vary with the wetland category, size, proximity to other wetlands, type and degree of previous 

and current disturbances, and adjacent land uses. In general, wetland values are benefits that 

wetland functions provide to human society, such as flood protection, maintenance of water 

quality, and recreation (Mitsch and Gosselink 2007) and societal value. Wetland functions and 

values are equivalent to the beneficial uses presented in the Water Quality Control Plan for the 

North Coast Region (North Coast Regional Water Quality Control Board 2007).  

Wetlands in the bypass project footprint and vicinity perform functions in three basic categories. 

 Hydrology 

 Water quality and related functions 

 Flora and fauna habitat support 

Current land use substantially reduced the areal extent of wetlands and streams (other waters) 

that once covered most of Little Lake Valley. These wetlands and streams used to provide high-

function fish, wildlife, and plant habitat long into the summer season. These wetland and stream 

complexes allowed anadromous fish to feed and migrate through the valley into foothill 

spawning areas. Wetlands also served as a natural filter to retain fine sediment brought down by 

the numerous streams, and they recharged the groundwater aquifers. The extensive modern-day 

reduction of wetland acreage throughout the valley has severely affected the environmental 

health of the entire Outlet Creek basin.  

The natural resources of Little Lake Valley described in the sections above are threatened by 

current land use practices, which include heavy grazing in wetland and riparian areas, 

mechanical vegetation clearing to increase grazing habitat, cattle access to streambeds and 

streambanks, and water diversions for irrigation. Not only do these land use practices negatively 

affect resources in Little Lake Valley, but they also affect downstream water quality and habitat 

for aquatic species. These current practices limit the capacity of the wetlands in Little Lake 
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Valley to absorb nutrients and sediments from the surrounding uplands and limit the capacity of 

the streams and associated riparian habitat to provide important dispersal corridors to areas up- 

and downstream of the valley and breeding and foraging habitat for fish and wildlife, including 

listed salmonids. 

2.3.1 Hydrology Functions 

Wetland hydrology comprises “all hydrologic characteristics of areas that are periodically 

inundated or have soils saturated to the surface at some time during the growing season” 

(Environmental Laboratory 1987). Wetland hydrology provides the basis for all wetland 

functions. Wetlands in the project vicinity carry out three general hydrologic functions. 

 Groundwater recharge 

 Groundwater discharge 

 Floodflow alteration 

2.3.1.1 GROUNDWATER RECHARGE 

Groundwater recharge is the process in which surface flows are stored for a period sufficient for 

water to percolate into the soil or into the groundwater table. Groundwater recharge helps 

maintain the wetland hydrology of wetlands dependent on groundwater discharge, such as wet 

meadow. 

In the project vicinity, the potential for groundwater recharge is generally low. The terrain is 

relatively flat, but numerous artificial drainages and swales convey runoff into streams. Mixed 

marsh, which is found in internally drained basins and low-lying troughs in the northern portion 

of Little Lake Valley, has the highest potential for groundwater recharge. Vernal pools also have 

basins, but the subsurface restrictive layer that causes inundation prevents percolation. 

Groundwater recharge is equivalent to the groundwater recharge and wetland habitat beneficial 

uses in the Water Quality Control Plan for the North Coast Region (North Coast Regional Water 

Quality Control Board 2007). 

2.3.1.2 GROUNDWATER DISCHARGE 

Groundwater discharge occurs where the groundwater table intercepts the soil surface. It is 

important for maintaining streamflows during the summer as well as maintaining seeps, springs, 

and wetlands dependent on a shallow groundwater table. In the project vicinity, the potential for 

groundwater discharge is generally low. Groundwater discharge occurs in some areas of wet 

meadow where seeps and springs are present. These wetlands serve as a possible partial source 
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of water during the summer months for Outlet Creek downstream of Little Lake Valley, where it 

is a perennial stream, when the stream reaches within the valley are usually dry. Groundwater 

discharge is equivalent to the freshwater replenishment and wetland habitat beneficial uses in the 

Water Quality Control Plan for the North Coast Region (North Coast Regional Water Quality 

Control Board 2007). 

2.3.1.3 FLOODFLOW ALTERATION 

Short-term water storage decreases the amount and velocity of runoff, reducing peak floods and 

distributing storm flows over longer periods of time. The dissipation of energy in moving water 

lessens its erosive impact and helps reduce downstream sedimentation. This function is provided 

primarily by vegetated wetlands associated with riverine and lacustrine ecosystems. Stream 

channels in the project vicinity have moderate to high potential for floodflow alteration, with the 

highest potential occurring in riparian woodland. Marsh communities also have moderate 

potential for floodflow alteration because they occur in shallow basins, but this potential is 

limited by the size and depth of the basins. Riparian communities not associated with stream 

channels, wet meadows, vernal pools, and swales help slow floodflow velocities but have low 

potential for floodflow retention because they lack basins. Floodflow alteration is equivalent to 

the flood peak attenuation/flood water storage and wetland habitat beneficial uses in the Water 

Quality Control Plan for the North Coast Region (North Coast Regional Water Quality Control 

Board 2007). 

2.3.2 Water Quality and Related Functions 

Water quality and related functions (biogeochemical functions) are the characteristics that enable 

wetland ecosystems to transport and transform chemicals. Wetlands remove dissolved substances 

from water through various mechanisms such as absorption, adsorption, solubilization, oxidation, 

biological transformation, and precipitation. Wetlands, by definition, are vegetated, and this 

vegetation is responsible for a wide range of physical and biochemical processes. Wetlands in 

the project vicinity carry out three general biogeochemical functions. 

 Sediment/toxicant retention. Currently, water moves too quickly through Little Lake 

Valley. Mitigation actions on the offsite mitigation parcels—specifically Ford, Wildlands, 

and Benbow—will improve both sediment and toxicant retention by allowing water to move 

more slowly through more mature and native wetland vegetation consisting of both woody 

and herbaceous species. Bank stabilization measures also will create a net benefit for the 

retention of sediments in the valley. 
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 Nutrient removal/transformation. High nutrient loads in Little Lake Valley are a product 

of agricultural activities. The offsite mitigation will improve nutrient removal and 

transformation through parcels being planted with wetland and riparian vegetation; 

moreover, the reduction of grazing will allow water to move more slowly through the valley. 

 Production export. The fragmentation of habitats in Little Lake Valley limits the export of 

nutrients and carbon within the habitats of the valley. Most of the wetland establishment and 

rehabilitation areas on the offsite mitigation parcels are designed to increase production and 

nutrient export in the valley. Reducing erosional areas, enhancing water retention, and 

providing more natural flow regimes through the valley will increase production and allow 

more effective export and nutrient movement. 

2.3.2.1 SEDIMENT/TOXICANT RETENTION 

Vegetation slows the velocity of water, reducing its ability to hold particles in suspension. Water 

in watersheds with more wetlands tends to have lower specific conductance (a measure of the 

total concentration of dissolved substances) and lower concentrations of chloride, lead, inorganic 

nitrogen, suspended solids, and total dissolved phosphorus than water in watersheds with fewer 

wetlands. Also, certain wetland plant species help remove heavy metals. Wetlands, therefore, 

improve water quality by removing both dissolved substances and suspended particulates. 

In the project vicinity, the marsh community has high potential for sediment/toxicant retention 

because it occurs in a shallow basin, allowing water to be impounded and acted upon by the 

vegetation. Riparian woodland and scrub have moderate potential to remove sediment because 

the vegetation, together with riffle and pool complexes, slows the water flow, but the streams do 

not impound water long enough for the vegetation to remove toxicants. In addition, whether 

these wetlands actually function to remove sediment or toxicants depends on whether there are 

sources of these substances in the vicinity. Most other wetland communities in the project 

vicinity have low potential for sediment/toxicant retention because they lack the ability to 

impound water. 

Sediment/toxicant retention is equivalent to the water quality enhancement and wetland habitat 

beneficial uses in the Water Quality Control Plan for the North Coast Region (North Coast 

Regional Water Quality Control Board 2007). 

2.3.2.2 NUTRIENT REMOVAL/TRANSFORMATION 

Growing vegetation removes dissolved nutrients and other substances from the water and soil, 

often metabolizing them and sometimes sequestering them within plant tissues. Bacteria growing 
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in the soil or in plant roots also break down or alter these substances so that they are removed 

from the water, either by plants or as a gas. 

In the project vicinity, the marsh community has high potential for nutrient 

removal/transformation because it occurs in a shallow basin, allowing water to be impounded 

and acted upon by the vegetation. Most wetland communities in the project vicinity have a low 

level of nutrient removal/transformation because they lack the ability to impound water. 

Nutrient removal/transformation is equivalent to the wetland habitat beneficial use in the Water 

Quality Control Plan for the North Coast Region (North Coast Regional Water Quality Control 

Board 2007). 

2.3.2.3 PRODUCTION EXPORT 

The nutrients and carbon fixed by plants are cycled when the plants are eaten by herbivores or 

when the plants die and decompose. The flow of water through wetlands provides efficient 

movement and distribution of nutrients and energy throughout the entire ecosystem. 

In the project vicinity, none of the wetland communities has high potential for production export. 

Both wet meadow and marsh are highly productive communities, but the spread of nutrients 

within these communities or the export to other communities is limited by the seasonal wetland 

hydrology and lack of connectivity with other habitats. Riparian woodland and scrub have 

relatively high primary productivity, but much of that productivity is stored in woody material 

and is not readily available for export. 

Production export is equivalent to the wetland habitat beneficial use in the Water Quality 

Control Plan for the North Coast Region (North Coast Regional Water Quality Control Board 

2007). 

2.3.3 Flora and Fauna Habitat Support 

Wetlands are productive environments that provide diversity in the landscape. The flux of 

nutrients and energy in wetlands is relatively high because of the high growth rate and rapid 

turnover of the wetland vegetation. Dead organisms and other organic matter in wetlands are 

broken down into organic compounds by bacterial action, providing food for invertebrates. These 

invertebrates are the foundation of the foodweb that supports a broad array of wildlife species, 

from shorebirds to amphibians. Wetlands provide habitat where many plants and animals can 

fulfill one or more life cycle stages. Wetlands in the project vicinity carry out three general flora 

and fauna habitat support functions. 
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 Wildlife habitat diversity 

 Connectivity of wetland corridors for wildlife 

 Aquatic habitat diversity 

2.3.3.1 WILDLIFE HABITAT DIVERSITY 

Wetlands support a diverse array of trophic levels (feeding levels) in both the wetland and the 

surrounding upland environments. Many species use wetlands for feeding and uplands for 

nesting. Habitat connectivity, fragmentation, and patchiness all affect the capability of wildlife 

movement within a wetland, and between the wetland and adjacent upland habitat. Barriers 

between the wetlands and the adjacent uplands (e.g., roads, berms, culverts) prevent some 

species from moving into or out of the wetlands, making them unable to reproduce or compete 

their life cycle. Large mammals, birds, and flying insects are less affected by such barriers. 

Changing land uses in or adjacent to wetlands, in addition to altering their function as habitat, 

limits the ability of wildlife to move between available habitat. 

Disturbance also lowers the wildlife habitat function of wetlands. The more intensely land use 

disturbs the landscape, the more the characteristic vegetation can change. With disturbance from 

grazing, plowing, or grading, the characteristic vegetation can be susceptible to invasive species 

(both native and exotic). When wetlands are farmed or overgrazed so that the existing wetland 

vegetation is removed from the soil surface, wildlife use changes. Habitat for some species is 

diminished because there is insufficient vegetation to provide food, shelter, or nesting 

opportunities. 

Wetlands in the project vicinity generally have moderate to high potential for wildlife habitat 

functions. Riparian woodland, riparian scrub, and marsh all have high structural diversity and 

open water areas that provide both foraging and breeding habitat. The wet meadow community 

has low structural diversity but high plant diversity and is used by birds and amphibians. Vernal 

pools and swales exist in complexes with wet meadows and have similar wildlife habitat 

functions, but they also provide habitat for species uniquely adapted to vernal pools. 

Wildlife habitat diversity is equivalent to the wildlife habitat and wetland habitat beneficial uses 

in the Water Quality Control Plan for the North Coast Region (North Coast Regional Water 

Quality Control Board 2007). 
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2.3.3.2 CONNECTIVITY OF WETLAND CORRIDORS FOR WILDLIFE 

Wildlife habitat and migration corridors are created by buffers and wetland habitat. The offsite 

mitigation parcels surround the major stream draining Little Lake Valley, Outlet Creek, and 

several of its upstream tributaries (Haehl, Baechtel, Broaddus, Mill, and Upp Creeks). Mitigation 

provided by the bypass project will ensure the existence of the wildlife habitat and migration 

corridors surrounding Outlet Creek and its tributaries in perpetuity. Connecting riparian corridors 

and increasing their size also will improve landscape connectivity and breeding and foraging 

habitat for riparian-dependent bird species. Riparian vegetation surrounding Category I Riparian 

Corridors will be added throughout the length of the offsite mitigation parcels, creating a 

continuous cover for wildlife protection. Wetlands in the project vicinity have high potential for 

wildlife corridor habitat function. Specific jurisdictional wetland types providing this function 

include riparian woodland and riparian scrub. 

Connectivity of wetland corridors for wildlife is equivalent to the wildlife habitat and wetland 

habitat beneficial uses in the Water Quality Control Plan for the North Coast Region (North 

Coast Regional Water Quality Control Board 2007). 

2.3.3.3 AQUATIC HABITAT DIVERSITY 

Some wetlands and waters in the project vicinity have high potential for aquatic habitat 

functions. Streams, together with their associated riparian woodland and riparian scrub, provide 

fisheries habitat, for Coho salmon, and support juvenile and adult salmonid runs. They also 

provide habitat for other native fishes such as California roach and introduced warmwater 

species (e.g., sunfish, largemouth bass). When inundated, marsh and vernal pools provide habitat 

for aquatic invertebrates. Although portions of wet meadow areas occasionally may flood, wet 

meadow habitat typically is not inundated and has only low potential for aquatic habitat function. 

Aquatic habitat diversity is equivalent to the warm/cold freshwater habitat and wetland habitat 

beneficial uses in the Water Quality Control Plan for the North Coast Region (North Coast 

Regional Water Quality Control Board 2007). 

2.3.4 Wetland Values 

Many factors contribute to the value of wetlands in the project vicinity. They provide habitat 

used by threatened or endangered species, they are part of a unique wetland area, and either they 

constitute sensitive natural communities (e.g., riparian woodland) or they support sensitive 

species (e.g., valley oak) as a component. 
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Little Lake Valley is one of the largest valleys in the North Coast Ranges. Geologically, the 

valley is a graben, a tectonically downthrust block of ground surrounded by hills or mountains 

and separated from them by faults. Historically, the valley bottom contained extensive meadows, 

marshes, and riparian woodlands. Large expanses of these habitat types are unusual in the North 

Coast Ranges because wide graben-type valleys with poor drainage are uncommon. Because 

they are regionally uncommon, these extensive wetland and riparian habitats are particularly 

important to migrating waterfowl and other wildlife species such as black-tailed deer, tule elk, 

western pond turtle, yellow warbler, and yellow-breasted chat. 

NCSG and BM are special-status species that contribute to the uniqueness and botanical heritage 

of Little Lake Valley. Chapter 7 discusses how wetlands on the mitigation sites will be 

rehabilitated. The wetland value of uniqueness/heritage is equivalent to the rare, threatened and 

endangered species and wetland habitat beneficial uses presented in the Water Quality Control 

Plan for the North Coast Region (North Coast Regional Water Quality Control Board 2007). 

2.4 Watershed Approach to Determining Mitigation Success 

The overall goal of the mitigation program is to compensate for unavoidable impacts on sensitive 

biological resources resulting from bypass project construction by improving the valley’s 

ecological functions and values through a combination of habitat reestablishment, establishment, 

rehabilitation, and preservation. A watershed approach to determining mitigation success in 

compensating for unavoidable impacts on sensitive biological resources resulting from bypass 

project construction is used to demonstrate that mitigation is commensurate with the amount and 

type of project impacts. The 2008 Mitigation Rule (33 CFR Part 332.3) was used to guide the 

watershed approach during the development of this MMP.  

A watershed approach was used to develop the mitigation program with a nexus to the TMDL 

for the Upper Main Eel River and tributaries (TMDL). In August 2010, Caltrans developed a 

memorandum identifying the nexus between the TMDL and the mitigation program that was 

used to drive future development of the mitigation program (California Department of 

Transportation 2010b). The TMDL was developed to address temperature and sediment concerns 

in the Upper Eel River watershed (U.S. Environmental Protection Agency 2004).  The onsite and 

offsite mitigation for wetlands, other waters and riparian habitat were developed to address and 

incorporate, to the maximum extent practicable, the temperature and sediment concerns of the 

TMDL.  As outlined in the TMDL, the project’s key to compliance with the TMDL is dependent 

upon the following: 
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 Collection of baseline stream temperature data in order to draw correlations between stream 

temperatures and the removal, reestablishment, establishment, and rehabilitation of riparian 

vegetation. 

 Implementation of a successful riparian mitigation plan that targets riparian establishment 

and rehabilitation of riparian corridors. 

 Assessing existing erosion sites in the project area and offsite mitigation areas and develop 

plans to rehabilitate some of these features. 

 Developing an effective grazing plan that will result in the minimization of local erosion and 

degradation of stream corridors. 

As stated in the TMDL, “the primary purpose of the TMDL program for the California’s Eel 

River is to assure that beneficial uses of water (such as salmonid habitat) are protected from 

adverse increases in natural sediment and temperature.  The water quality problems in the Upper 

Main Eel River and tributaries, including the areas of Tomke Creek, Outlet Creek and Lake 

Pillsbury) addressed in this report are related to the decline of west coast salmon and steel head 

populations.  Section 2.3 identifies other wetland functions and values of existing wetland 

resources and their nexus to the beneficial uses presented in the Water Quality Control Plan for 

the North Coast Region (North Coast Regional Water Quality Control Board 2007).  The 

mitigation program was developed to increase or maintain the function and values of project area 

wetlands and other waters. 

The MMP includes technical assurances that compensatory mitigation will support beneficial 

uses of waters of the State and also meet watershed needs. The conceptual model depicted in 

Figure 2-3 was developed as part of that assurance and to graphically represent the model 

components. The MMP contains other assurances, including mitigation monitoring requirements 

and performance standards to ensure mitigation success. In addition, funding will be provided for 

short-term and long-term offsite mitigation area maintenance and management.  

The mitigation vision, goals and objectives for this mitigation program, and the watershed needs 

they directly benefit, are outlined in Section 2.6.  

2.4.1 Conceptual Model for Mitigation Planning and Watershed Needs 

The conceptual model is organized around three major mitigation presumptions for the project, 

which are supported by specific mitigation objectives. The mitigation presumptions were 

identified by an interagency review team (IRT) convened for the project. The IRT consisted of 

Caltrans, EPA, CDFW, and NCRWQCB. The IRT took into consideration the North Coast  
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Water Board Basin Plan, which includes beneficial uses when developing the presumptions. The 

mitigation presumptions and the specific objectives that support them are listed below. 

1. Presumption 1.  Support Beneficial Hydrology, Water Quality and Beneficial Uses 

a. Establish wetlands that are high-quality and self-sustaining. 

b. Rehabilitate wetlands to benefit listed plants and other sensitive biological resources. 

c. Purchase parcels containing listed plant habitat, wetlands, and riparian and oak woodland 

habitat in Outlet Creek basin. 

d. Manage grazing to benefit listed plants, wetlands, riparian and oak woodland habitat, and 

other sensitive biological resources. 

e. Manage an altered ecosystem such that natural processes are restored and maintained.   

2. Presumption 2.  Support Anadromous Fisheries 

f. Improve habitat quality for listed fish. 

g. Manage grazing to benefit wetlands, riparian and oak woodland habitat, and other 

sensitive biological resources. 

h. Purchase parcels containing wetlands, and riparian and oak woodland habitat in Outlet 

Creek basin. 

i. Manage stream corridors to maintain fish passage for listed species. 

j. Within the 100-foot buffer on Category I streams, manage for lateral stream movement 

and secondary floodplain development.  Plan for increasing connectivity of the adjacent 

floodplains with the stream channels wherever possible, to permit fish to return to the 

channels during receding limbs of high water events. 

3. Presumption 3.  Support State Special Status–Plant Habitat 

k. Increase cover and diversity of native plants. 

l. Rehabilitate wetlands to benefit listed plants and other sensitive biological resources. 

m. Manage invasive plants. 

n. Manage grazing to benefit listed plants, wetlands, riparian and oak woodland habitat, and 

other sensitive biological resources. 

o. Purchase parcels containing listed plant habitat, wetlands, and riparian and oak woodland 

habitat in Outlet Creek basin. 
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The conceptual model shows the connections between the mitigation presumptions and the 

implementation of specific mitigation actions. In particular, the conceptual model points out that 

the ecological recovery of different types of aquatic resources will have a positive cumulative 

effect that supports the achievement of all three mitigation presumptions. The MMP was 

designed to sustain and improve the following aquatic watershed attributes. 

 Surface area abundance.  

 Diversity.  

 Ecological condition of aquatic resources.  

By improving this “watershed profile,” mitigation will produce positive improvements to 

landscape function, aquatic resource conditions, and habitat quality, thus contributing to 

watershed needs. A watershed profile is a tabular account of the abundance, diversity, and 

ecological condition of types of aquatic resources (ecosystems) in a geographically bounded 

area. For this project the geographic area is referred to as the project watershed area and is 

bounded by the 1,600-foot contour line in Little Lake Valley as indicated in Figure 2-4. The 

project watershed area is a larger area than the mitigation project, and all mitigation properties 

are located within the boundary of the project watershed area. The three aquatic watershed 

attributes influence landscape function and the capacity of an ecosystem to support aquatic life, 

as well as sustain the delivery of ecosystem services. When combined, the three attributes serve 

as a criterion for making a resource determination.  

Watershed profiles are a representation of the criterion. When applied as a narrative criterion, a 

determination as to whether no net loss is achieved can be made based on the sufficiency of 

compensatory mitigation to sustain or improve the abundance, diversity, and condition of aquatic 

resources in the project watershed area (i.e., as characterized by the watershed profile). A 

monitoring program with a rigorous set of performance standards has been developed to help 

record those anticipated improvements.  

The conceptual model also aligns types of mitigation actions or practices with the different types 

of aquatic resources on the mitigation properties. The mitigation actions are designed to actively 

establish and rehabilitate ecological structure on portions of the mitigation properties. These 

mitigation actions will entail the intensive planting of native wetland and riparian vegetation, 

grazing management, and bank erosion and headcut treatments at five locations identified in this 

MMP.  

The conceptual model will support a determination that the unavoidable loss in current 

abundance (acreage) of wetlands as the result of the bypass project will be offset with future:  
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 Broadscale improvement in aquatic resource conditions and in particular stream condition.  

 Improvement in aquatic habitat quality for anadromous fish and special-status plants.  

 Preservation and protection of aquatic resources from urban and rural residential 

development.  

In other words, there will be a future overall improvement in the aquatic environment and 

beneficial uses of Little Lake Valley. 

2.4.2 Mitigation Presumptions 

2.4.2.1 SUPPORT BENEFICIAL HYDROLOGY 

This mitigation presumption is focused on improving water quality and lessening the effects 

hydromodification has had on Little Lake Valley. By addressing these forms of degradation, the 

project will support the beneficial uses of the State’s aquatic resources.  

WATER QUALITY 

The degradation of stream water quality is observed by occurrences of elevated temperature, 

bacteria, sediments, and nutrients. The Eel River watershed is listed on the CWA Section 303(d) 

list as impaired for sediment and temperature. In 2004, the EPA established sediment and 

temperature TMDLs for the Upper Main Eel River and tributaries (including Outlet Creek). The 

watershed approach used in the MMP includes a nexus to address the degradation associated 

with temperature and sediment impairments. Compensatory mitigation has been designed to treat 

this degradation with the rehabilitation of a large expanse of wet meadow wetlands, 

establishment of wet meadow wetlands, the establishment and rehabilitation of an extensive 

network of riparian habitat, and implementation of a grazing management plan. Specific 

mitigation actions will include:  

 Establishment of wet meadows through planting and seeding. 

 Rehabilitation of wet meadows through planting and seeding. 

 Rehabilitation of stream corridors through planting of riparian vegetation.  

 Streambank stabilization. 

 Installation of exclusionary fencing to prevent cattle access to creeks and riparian corridors 

and portions of the wet-meadow mitigation areas.  
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These actions will increase the abundance and condition of riparian habitat in the project 

watershed area. Riparian habitat will improve mainstream channel structure and bank 

stabilization, increase pollutant attenuation capacity, and provide increased shade to help reduce 

water temperatures. Preservation and management of the broader mitigation area will help 

protect the recovering aquatic resources from future sources of human-caused disturbance (e.g., 

excessive erosion).  

Improvements in aquatic resource and landscape function are attributed to increased rates of 

pollutant assimilation and reductions in pollutant loads. These improvements support the 

beneficial uses associated with the protection of aquatic resources in, and downstream of, the 

mitigation areas.  

HYDROMODIFICATION 

Hydromodification in the project watershed area is observed as a disruption of the natural 

conveyance of surface water flow through wetlands and streams. Most of the disruption is 

attributed to historical stream channel modifications (straightening, ditching and berming), 

stream maintenance activities aimed at accommodating early grazing, and the effects of 

traditional grazing. The following actions are expected to help reddress the current situation. 

 Restore eroding channel banks and headcuts at select locations. 

 Stabilize unvegetated channel banks and increase shaded stream surface area by planting 

riparian vegetation. 

 Rehabilitate existing riparian corridors by planting riparian vegetation. 

 Discontinue cattle access to streams and streambanks, thereby providing opportunities for the 

colonization of riparian vegetation on unvegetated and/or disturbed bank areas. 

 All future stream maintenance will focus on the need to maintain certain watershed processes 

and beneficial uses (e.g., anadromous fish migration and habitat) or responding to emergency 

situations (e.g., localized flooding that threatens neighboring landowner). “Emergency 

situations” are herein defined as sudden, unexpected maintenance or repair needs. Caltrans 

will only perform in-channel emergency activities for situations that are sudden, unexpected 

and require immediate action. Actions implemented to address emergency situations will not 

obviate the need to comply with applicable permitting requirements (e.g. RGP 5). Any in-

stream channel maintenance needed to address non-emergency “problem” areas will be 

performed through normal permitting processes. 

 Within the 100-foot buffer on Category I streams, manage for lateral stream movement and 

secondary floodplain development.  Plan for increasing connectivity of the adjacent 
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floodplains with the stream channels wherever possible, to permit fish to return to the 

channels during receding limbs of high water events. 

 If fish stranding situations are identified to occur on the mitigation properties due to the 

presence of berms, or the lack of slope reconnecting to creek channel during flood recedence 

events, actions will be taken, where practicable, to restore floodplain/stream channel 

connection. 

Improvements in aquatic resource and landscape function are attributed to reduced effects from 

hydromodification. Beneficial use support is associated with the protection of in situ and 

downstream aquatic life use. 

2.4.2.2 ANADROMOUS FISHERIES 

This mitigation presumption will be supported by the above-described mitigation practices aimed 

at improving water quality and aquatic resource conditions in the project watershed area. 

Improvements in stream condition will yield parallel habitat improvements with respect to water 

quality and instream structure. In addition, fish passage work along the bypass alignment and at 

Ryan Creek will improve and/or provide passage to upstream habitat. Planting riparian 

vegetation will increase shaded stream surface and should result in reductions in water 

temperatures, particularly on stream reaches that presently are unvegetated. 

Improvements in aquatic resource and landscape function are attributed to improvement in fish 

migration and potentially increased natality. These improvements support the beneficial uses 

associated with the protection of aquatic resources in, and downstream of, the mitigation areas.  

Additionally, areas of to-be-established wetland adjacent to creeks have been designed so as to 

not exacerbate fish stranding during flood recedence events 

2.4.2.3 SUPPORT STATE SPECIAL STATUS–PLANT HABITAT  

This mitigation presumption assertion is focused on the remediation of past and present land use 

stressors that have resulted in plant habitat loss and degradation. Mitigation actions or practices 

such as grazing management, invasive species control, and removal of woody vegetation in 

NCSG areas are expected to sustain, if not increase, BM and NCSG populations. At a minimum 

it will improve their habitat. It also is expected to increase native plant species cover and 

richness. This increase, in turn, will support vertebrate and invertebrate communities and provide 

uniqueness to wet meadows.  

The improvements support the beneficial uses associated with the preservation of rare and 

endangered plant species in, and downstream of, the mitigation areas. 
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2.4.3 Uncertainties 

The simple conceptual model is derived from first principles in landscape and restoration 

ecology. To simplify the process, there is a major assumption that factors influencing the current 

natural and human environment, and that are external to Little Lake Valley, remain essentially 

unchanging into the future. While this assumption is not plausible, it does support the utility of 

the model for showing relationships that can inform the review of mitigation needs and adaptive 

management strategies.  

2.5 Watershed Profile of Little Lake Valley  

Preproject and estimated post-project watershed profiles of the condition of aquatic resources in 

Little Lake Valley have been created to compare the baseline watershed condition and the 

projected watershed condition following implementation of the mitigation program.   

Preproject profiles were developed for valley wetlands and stream corridors in the project 

watershed areas (i.e., lands below the 1,600-foot contour line in Little Lake Valley). For the 

purpose of this assessment wetlands were categorized as wet meadow, forested slope (riparian 

wetland), and riverine wetland.  Wetland acreage for the project watershed in the bypass 

alignment and the offsite mitigation parcels was obtained from the project’s GIS database.  

Aerial photograph interpretation was to determine the wetland acreage in the remainder of the 

valley.   

Figure 2-5 compares the existing wetland acreage in the project area watershed and the onsite 

impact areas.  Wet meadow wetland is the most abundant wetland type in the valley.  Wet 

meadow wetlands comprise approximately 87% of wetlands in project watershed area and 67% 

in the project impact areas (Table 2-10).  

Figure 2-6 compares the post-mitigation wetland acreage in the project watershed (outside of the 

offsite and onsite mitigation areas), permanent wetland impacts, and offsite and onsite mitigation 

areas.  The mitigation program will result in the establishment, reestablishment, and 

rehabilitation of approximately 1,500 acres of wetland, riparian and other waters habitats.  This 

represents a direct improvement to 24% of valley wetlands.  Some level of indirect improvement 

of existing wetlands is anticipated, but cannot be measured, by habitat improvements on adjacent 

mitigation lands.  

Stream lengths for the project watershed in the bypass alignment and the offsite mitigation 

parcels were obtained from the project’s GIS database.  Figure 2-7 compares the existing stream 

lengths in the project watershed, offsite mitigation parcels, and onsite impact areas in the project 
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area watershed and the onsite impact areas.  The post-mitigation stream improvements will occur 

on the offsite mitigation parcels (16% of valley stream length) and onsite reestablishment areas 

(1% of valley streams).  Permanent impacts on valley stream corridors are less than 1%. 

Approximately 83% of valley streams occur outside of the offsite mitigation parcels and bypass 

project area with most of these occurring upstream of the offsite mitigation parcels.  As a result 

indirect stream improvements to stream corridors are expected to be minimal.  Conversely, 

future upstream actions outside of the mitigation areas have the potential to affect the stream 

improvement areas.  Depending on the actions, these effects could have a positive or adverse 

effect on the project’s stream mitigation corridors. 

Table 2-10.  Preproject Watershed Profile for Wetlands in Little Lake Valley 

Wetland Type 
Project Watershed 

Non-Impact Areas Impact Area Totals 

Wet Meadow 5,444 68 5,512 

Forested Slope Wetland 500 6 506 

Riverine Wetland 270 6 276 

Total 6,214 80 6,294 

 

Table 2-11.  Post-Mitigation Watershed Profile for Wetlands in Little Lake Valley 

Post-Mitigation Wetlands (acres) 

Permanent Project 
Impacts on Wetlands 

(acres) 

Existing Watershed 
Wetlands (from Table 2-

10) 

Existing Wetlands Outside 
Mitigation Areas 

4,894 - - 

Onsite and Offsite 
Reestablishment  

58 - - 

Wetland Establishment 50 - - 

Wetland Rehabilitation 1,215 - - 

Riparian Establishment 47 - - 

Riparian Rehabilitation 90 - - 

Other Waters Rehabilitation 46 - - 

Totals 6,400 50 6,294 

 

Table 2-12.  Watershed Profile for Stream Lengths in Little Lake Valley 

Location 
Existing Stream Length 

(Linear Feet) 

Existing Streams Outside Mitigation Areas 293,835 

Offsite Mitigation Areas 55,959 

Permanent Impacts 1,707 

Temporary Impacts 3,460 

Totals 354,961 
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2.6 Mitigation Vision, Goals, and Objectives 

The vision for this MMP was developed by evaluating Little Lake Valley through historical 

research and study of current conditions with an eye toward developing a comprehensive and 

successful ecosystem restoration project with positive effects on listed plants, sensitive habitats, 

and fish.  The mitigation actions are identified in Figures 2-1a, 2-1b, and 2-1c. 

The bypass project will be constructed in Little Lake Valley, which is currently a mosaic of 

agricultural fields, human-altered stream corridors, and wetlands. Historically, the valley flooded 

regularly during typical winter rains, creating large expanses of emergent wetlands, wet 

meadows, riparian forest, floodplain, and streams that flow north into Outlet Creek, the Eel 

River, and the Pacific Ocean (LeDoux-Bloom and Downie 2008). Based on historical aerial 

photographs (1952, 1956, 1978, and 1988), information from historical reports, and more recent 

field studies, the valley historically supported wider floodplains, a series of meandering streams, 

and riparian forests surrounded by wet meadows, marshes, and oak savannas (Dean 1920; 

LeDoux-Bloom and Downie 2008). Carpenter and Millberry (1914) reported: 

Little Lake Valley at the most contains about 12,000 acres, two-thirds of which is cultivatable 

land when properly drained. But little over half that amount is now so used, the balance being 

pastured or cut to wild hay…. As pasture land it is unrivaled in the county, the natural grasses 

keeping green until later summer, affording dairies the best of opportunity for profitable business 

(p. 110–111). 

The overall vision of the project’s compensatory mitigation strategy is to establish, rehabilitate, 

reestablish, and preserve a mosaic of high-functioning habitats in perpetuity and increase the 

ecological values of Little Lake Valley and the Eel River watershed. 

This vision will be attained through the following mitigation goals. 

 Implementing impact avoidance measures prior to and during bypass project construction. 

 Restoring (reestablishing) all temporarily affected areas in the bypass project footprint to 

their pre-project condition or better. 

 Establishing, rehabilitating, or preserving suitable offsite habitats in Little Lake Valley to 

compensate for permanently affected biological resources.  

 Preserving or improving the functions and values of aquatic resources in the Outlet Creek 

basin. 

 Reducing habitat fragmentation by mitigating on large contiguous parcels that are adjacent to 

existing habitats. 
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 Improving riparian connectivity. 

 Increasing habitat complexity by creating a mosaic of habitats (riparian, wetland, and oak 

woodlands) in mitigation areas. 

 Enhancing water quality through the improvement of aquatic functions. 

 Preserving existing habitats through the acquisition of parcels that contain special-status 

species or sensitive habitats.  

 Developing self-sustaining ecosystems that allow natural succession. 

 Protecting and maintaining all offsite mitigation parcels in perpetuity. 

To meet these goals, mitigation objectives were established that are linked to the ecological 

needs of the Outlet Creek basin. Table 2-5 lists the ecological needs of the watershed, coupled 

with the mitigation objectives and the success criteria associated with each. Success criteria, 

agency direction, or the mitigation requirements also are listed, which link to the mitigation 

objective and the ecological need driving the mitigation objective. The mitigation objectives and 

ecological needs of the watershed are discussed below. 

Mitigation Objective 1. Improve habitat quality for listed fish. This mitigation objective 

satisfies the ecological needs of the watershed by maintaining fish passage in Outlet Creek, 

removing barriers in tributary streams, increasing riparian cover, improving hydrology, and 

reducing sediment in the Outlet Creek basin. The performance standards that will be used to 

measure this objective include annual stream assessments, vegetation survival, health, vigor, and 

cover; water quality; and select California Rapid Assessment Method (CRAM) biotic attributes.  
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Table 2-5. Ecological Needs of Outlet Creek Basin and Corresponding Mitigation Objectives and Performance Standards 

Ecological Needs of Outlet Creek Basin Mitigation Objective Performance Standards/Resource Agency Direction Location of Performance Standard in MMP 

Maintain fish passage in Outlet Creek and remove barriers on major 
tributaries that support listed fish 

Improve habitat quality for listed fish Fish passage improvements at Haehl and Upp Creeks Chapter 3, Section 3.5; 
Appendix F, Haehl and Upp Creek Stream 
Restoration and Fish Passage Design Plans 

  Fish passage improvements on Ryan Creek Chapter 3, Section 3.5 
 

Maintain fish passage within Category I Riparian Corridors Chapter 8, Section 8.3.6; Chapter 11, 11.4.2.10 

Increase riparian cover over Outlet Creek and major tributaries that 
support listed fish 

 Vegetation survival, health and vigor, and cover performance standards 
for riparian habitat; select CRAM biotic attributes 

Chapter 9, Section 9.2.7 

  Water quality performance standards Chapter 9, Section 9.2.10 

Minimize sedimentation in Outlet Creek basin  Water quality performance standards Chapter 9, Section 9.2.10 

Improve Outlet Creek hydrology  Water quality performance standards Chapter 9, Section 9.2.10 

Increase native plant cover and diversity Increase native plant cover and diversity of wetlands Vegetation survival, health and vigor, and cover performance standards; 
select CRAM attributes 

Chapter 9, Sections 9.2.2, 9.2.5, 9.2.7 and 9.2.9 

  Invasive plant performance standard Chapter 9, Section 9.2.7 

 Increase cover of native riparian plant species Vegetation survival, health and vigor, and cover performance standards 
for riparian plantings; select CRAM attributes 

Chapter 9, Section 9.2.7 

  Invasive plant performance standard Chapter 9, Section 9.2.7 

 Increase cover of oak woodland habitat Vegetation survival and health and vigor performance standards for oak 
woodland habitat 

Chapter 9, Section 9.2.9 

Establish, protect and rehabilitate wetlands in Outlet Creek basin Establish wetlands that are high-quality and self-sustaining to 
benefit listed plants and other sensitive biological resources 

Vegetation survival, health and vigor, and cover performance standards Chapter 9, Section 9.2.5 

  Wetland establishment hydrology performance standards Chapter 9, Section 9.2.5 

  Invasive plant performance standard Chapter 9, Section 9.2.5 

  Water quality performance standards Chapter 9, Section 9.2.10 

 Enhance wetlands to benefit listed plants and other sensitive 
biological resources 

Wetland rehabilitation performance standards Chapter 9, Section 9.2.6 

  Invasive plant performance standards Chapter 9, Section 9.2.6 

  Water quality performance standards Chapter 9, Section 9.2.10 

Improve riparian habitat connectivity in Outlet Creek basin Increase cover of native riparian plant species Vegetation survival, health and vigor, and cover performance standards 
for riparian plantings; select CRAM attributes 

Chapter 9, Sections 9.2.2 and 9.2.7 

Manage grazing to benefit listed plants, wetlands, riparian and oak 
woodland habitat, and other sensitive biological resources 

Manage grazing to benefit listed plants, wetlands, riparian and oak 
woodland habitat, and other sensitive biological resources 

Grazing practices Chapter 9, Section 9.2.6; 
Appendix Q, Grazing Management Plan for Offsite 
Mitigation Parcels 

  Water quality performance standards Chapter 9, Section 9.2.10 

  Invasive plant performance standards Chapter 9, Section 9.2.6 

Manage and reduce the cover of invasive plants Manage invasive plants so that their absolute cover does not 
increase over baseline 

Invasive plant performance standards Chapter 9, Section 9.2.6 

Protect listed plants, wetlands, and riparian and oak woodland 
habitats in the Outlet Creek basin long-term 

Purchase parcels containing high-quality listed plant habitat, 
wetlands, and riparian and oak woodland habitat in the Outlet 
Creek basin 

Purchase fee title for all offsite parcels; record conservation easements 
on all offsite mitigation parcels 

Chapter 4 

 Monitor purchased parcels long-term to ensure mitigation success After long-term management phase begins, monitor purchased parcels 
in years 5, 10, and 15 and then every 10 years thereafter 

Chapters 10, 11, and 12 
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Mitigation Objective 2. Increase cover and diversity of native plants. This objective is also an 

ecological need. Increasing cover of riparian habitat will increase riparian habitat connectivity. 

Native plant cover will be increased for riparian and oak woodlands and will be measured 

through vegetation survival, health, and vigor. Riparian areas will be measured by select CRAM 

biotic attributes. An invasive plant performance standard also will be used to ensure that the 

cover of native plants is maximized. 

Mitigation Objective 3. Establish wetlands that are high-quality and self-sustaining. This will 

satisfy the ecological need of protecting and enhancing wetlands in the Outlet Creek basin. 

Performance standards used to ensure this objective include relative cover of wetland plant 

species and native wetland plant species, wetland establishment hydrology, species richness, and 

absolute cover of invasive plants. 

Mitigation Objective 4. Rehabilitate wetlands to benefit listed plants and other sensitive 

biological resources. This also will satisfy the ecological need of protecting and rehabilitating 

wetlands in the Outlet Creek basin. Performance standards used to ensure the satisfaction of this 

objective include select CRAM biotic metrics and absolute cover of invasive plants. 

Mitigation Objective 5. Manage grazing to benefit listed plants, wetlands, riparian and oak 

woodland habitat, and other sensitive biological resources. The ecological need for this 

mitigation objective is the same as the mitigation objective. The success of the mitigation 

objective will be measured through the grazing practices, water quality, listed plants, and 

invasive plant performance standards. 

Mitigation Objective 6. Manage invasive plants and maintain their cover at or below baseline 

levels on the offsite mitigation parcels. The ecological need associated with this mitigation 

objective is to manage and possibly reduce the cover of invasive plants throughout the offsite 

mitigation parcels. The invasive plant success criteria will be used to assess performance of this 

objective. 

Mitigation Objective 7. Purchase parcels containing high-quality listed-plant habitat, wetlands, 

and riparian and oak woodland habitat in the Outlet Creek basin. The ecological need satisfied by 

this mitigation objective is to protect high-quality habitats in Little Lake Valley in perpetuity. 

This objective will be achieved through long-term monitoring and adaptive management of the 

offsite mitigation parcels. Monitoring will be conducted according to the respective performance 

standards for each sensitive biological resource listed in this MMP. 
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Portions of some of the offsite mitigation parcels—such as Arkelian, Ford, and Watson—contain 

representative examples of existing high-quality riparian and oak habitat. Such design sites will 

assist in emulating the past forested riparian areas in the valley. Many areas degraded by 

overgrazing, agricultural practices, and channelization of streams are also present on the offsite 

mitigation parcels. A combination of agricultural management, riparian and oak plantings, 

restoring headcuts, and installing livestock exclusion fencing will increase habitat value in the 

valley. Some mitigation parcels—such as Benbow and Watson—contain representative examples 

of high-quality wet meadow wetlands. These areas helped guide the design of wet meadow on 

the offsite mitigation parcels. Most of the wetlands that will be rehabilitated and established as 

part of mitigation efforts are in areas that have been altered over time by human-induced changes 

associated with flood control and grazing management. An array of activities similar to those 

used for riparian and oak woodland mitigation management will be used to establish, 

rehabilitate, and preserve and reestablish wetland habitats in Little Lake Valley to improve water 

quality and wildlife diversity. 

After the bypass is in place and the compensatory mitigation is implemented, functions and 

values of these resources and habitats are anticipated to increase. Part of the vision is that, once 

mitigation construction is complete and after 10 years of management and monitoring, the valley 

as a whole will exhibit greater ecological value than existed prior to project construction. The 

valley will enjoy a long-term benefit to habitat because the offsite mitigation parcels will not be 

developed and will be managed in perpetuity for the benefit of biological resources. The offsite 

mitigation parcels will be publicly owned or managed and will be adaptively managed to benefit 

wildlife, plants, and water quality. Existing amounts of wetlands and riparian and oak woodlands 

will be increased, and barriers to wildlife passage and movement will be reduced or eliminated. 

2.7 Mitigation Acreages and Strategies 

Construction of the bypass will result in temporary and permanent impacts on the following 

biological resources: NCSG, BM, riparian vegetation, wetlands and other waters, and oak 

woodlands and their associated grassland. Impacts on SONCC coho salmon and the mitigation of 

those impacts are quantified in the context of riparian habitat associated with salmonid streams. 

Additionally, fish passage improvements are planned for Ryan, Haehl, and Upp Creeks to 

mitigate impacts on anadromous fish habitat. Table 2-6 lists the total establishment, 

rehabilitation, preservation, and reestablishment mitigation amounts for each sensitive biological 

resource affected by bypass project construction. 
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Table 2-6. Summary of Mitigation Actions for Sensitive Biological Resources Affected by the Bypass Project  

 
 

Resource 

Mitigation Actions (acres) 

Establishment Rehabilitation 
Conservation 

Preservation 
Reestablishment

a 
Total Mitigation 

Acres 

North Coast semaphore grass 2.97 5.32 - - 0.08 8.06 

Baker’s meadowfoam - 737.05 - - 17.8 737.05 

Category I Riparian Corridor 43.89 81.80 - 5.42 4.67 131.11 

Wetlands 49.58 1160.40 - 4.17 29.84 1214.15 

Other waters - 46.37 - 1.97 2.08 48.34 

Category II Riparian Corridor 1.60 2.44 - - 0.02 4.04 

Category III Riparian Corridor 0.02 5.38 - - 0.58 5.40 

Oak woodland (tree canopy)       

Lowland 6.72 - - - - 6.72 

Upland - - - 43.20 - 43.20 

Oak woodland (grassland 
component) 

      

Lowland - - 198.69 - 8.83 198.69 

Upland - - - 6.77 - 6.77 

Total 104.78 2038.76 198.69 61.53 63.9 2403.53 

 
 
 
a Reestablishment of temporary impacts caused as a result of mitigation actions is not considered compensatory mitigation therefore is not 
included in the calculation for total mitigation acres. 
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Table 2-7. Summary of Preservation Acreages for Sensitive Biological Resources 

Resource Total Project Impactsa 
Total Preservation 

Acreageb 

North Coast semaphore grass 0.3 - 

Baker's Meadowfoam 120.99 - 

Category I Riparian Corridor 9.47 5.42 

Jurisdictional wetlands 55.30 4.17 

Jurisdictional other waters 4.39 1.97 

Category II Riparian Corridor 3.40 - 

Category III Riparian Corridor 3.19 - 

Oak woodland (tree canopy)   

Lowland 4.75 - 

Upland 7.71 43.20 

Oak woodland (grassland component)   

Lowland 40.58 - 

Upland 12.52 6.77 

Total 262.6 61.53 
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Table 2-8. Summary of Onsite and Offsite Reestablishment Areas (Acres) for Sensitive Biological Resources 

Resource 
Temporary 

Onsite Project 
Impactsa 

Onsite 
Reestablishment 

Temporary 
Offsite Project 

Impactsb 
Offsite  

Reestablishment 

North Coast semaphore grass 0.08 0.08 - - 

Baker’s meadowfoam 5.05 5.05 12.75 12.75 

Category I Riparian Corridor 4.67 4.67 - - 

Jurisdictional wetlands 19.92 19.92 9.22 9.22 

Jurisdictional other waters 1.70 1.70 0.38 0.38 

Category II Riparian Corridor 0.02 0.02 - - 

Category III Riparian Corridor 0.58 0.58 - - 

Oak woodland (tree canopy)     

Lowland - - - - 

Upland - - - - 

Oak woodland (grassland component)     

Lowland - - 8.83 8.83 

Upland - - - - 

Totals 32.02 32.02 31.18 31.18 
a Temporary onsite project impacts are after overlaps removed (see Table 2-3). 
b Temporary offsite project impacts are after overlaps removed (see Table 2-3). 
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Table 2-9. Summary of Proposed Offsite Mitigation Establishment and  
Rehabilitation Actions for Sensitive Biological Resources 

Resource 

Total 
Project 

Impactsa 

Establishment Rehabilitation 

Mitigation 
Acres 

Mitigation 
Ratio 

Mitigation 
Acres 

Mitigation 
Ratio 

North Coast semaphore 
grass 

0.30 2.97 9.90:1 5.32 17.73:1 

Baker’s meadowfoam 120.99 - - 737.05 6.09:1 

Category I Riparian 
Corridor 

9.47 43.89 4.63:1 81.80 8.63:1 

Wetlands 55.30 49.58 0.90:1 1160.40 21:1 

Other waters 4.39 - - 46.37 10.56:1 

Category II Riparian 
Corridor 

3.40 1.60 0.47:1 2.44 0.71:1 

Category III Riparian 
Corridor 

3.19 0.02 0.01:1 5.38 1.69:1 

Oak woodland (tree 
canopy) 

     

Lowland 4.75 6.72 1.41:1 - - 

Upland 7.71 - - - - 

Oak woodland (grassland 
component) 

     

Lowland 40.58 - - - - 

Upland 12.52 - - - - 

Totals 262.60 104.78  2038.76 - 
a Total project impacts were calculated using both permanent and temporary bypass project impacts 

after adjustment and permanent and temporary mitigation impacts after adjustment. 

 
 

 

Table 2-7, Table 2-8, and Table 2-9 summarize the proposed mitigation. Table 2-7 contains the 

preservation acreages for each sensitive biological resource. Table 2-8 contains the onsite and 

offsite temporary impacts that will be reestablished. Table 2-9 contains the offsite mitigation 

rehabilitation and establishment acreages for each sensitive biological resource. 

2.7.1 Impact Avoidance and Minimization 

In addition to the reestablishment, establishment, rehabilitation, and preservation strategies 

included in this MMP, Caltrans has incorporated numerous avoidance and minimization 

measures as part of the refinement of the project design, as described in Chapter 1 (Section 1.3).  
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Additional minimization measures to be implemented during bypass project construction are 

listed below; further details are provided in Chapter 7. 

 Seed collection and salvage of NCSG plants for replanting onsite. 

 Seed collection and topsoil harvesting and reapplication at offsite locations to minimize 

impacts on BM. 

 Establishment of work windows for instream construction and vegetation clearing to 

minimize impacts on water quality, listed fish, and nesting birds. 

 Incorporation of BMPs as part of the Storm Water Pollution and Prevention Plan (SWPPP). 

Example BMPs from the FEIR/FEIS are presented below. 

 All construction-related materials will be stored in designated staging areas at least 100 feet 

from perennial waterways and drainages.  

 Refueling and vehicle maintenance will be performed at least 100 feet from creeks and other 

water bodies.  

 Operation of heavy equipment will be minimized in perennial creeks (to the greatest extent 

possible). If equipment must access perennial creeks, this will occur during the late summer 

months when the streamflows are low, or when no water is in the channels. If water is 

flowing, the channels will be temporarily dewatered.  

 Temporary sedimentation barriers, such as sandbags or siltation fencing, will be installed to 

minimize the amount of silt entering the creeks and any ephemeral drainages with water 

present in the channel. The location of these barriers will be determined by the resident 

engineer and environmental monitor and will be clearly marked in the field before 

construction activities begin.  

 Additional BMPs will be implemented to prevent runoff from adjacent lands from flowing 

across construction areas, slow down the runoff traveling across construction sites, remove 

sediment from onsite runoff before it leaves the site, and provide soil stabilization.  

 To address potential water quality impacts during construction, Caltrans will require the 

contractor to use a combination of BMPs to control potential erosion and sedimentation from 

the project site. Caltrans has developed a suite of construction site BMPs that will be 

implemented on the proposed project. The construction site BMP manual can be downloaded 

at: http://www.dot.ca.gov/hq/construc/stormwater/stormwater1.htm  

 Caltrans will prohibit the contractor from discharging oils, greases, chemicals and spilling 

concrete and grout into receiving waters. For example, on this project, equipment operating 
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in water bodies will be required to be steam-cleaned prior to arrival on site, and be 

maintained in a clean condition for the duration of activities. 

 Following the construction process, the contractor will stabilize disturbed soil areas through 

permanent revegetation or other means. An appropriate design will be used that will allow all 

finished slopes to achieve stabilization, even under severe conditions, and also provide 

erosion control BMPs at all point-source discharges of stormwater runoff. Treatment BMPs, 

such as biofiltration, will be incorporated where feasible.  

 As part of standard operation and maintenance procedures, Caltrans has developed a standard 

Hazardous Waste and Spill Response Plan, which Caltrans will ensure is implemented during 

the project. This plan addresses water quality issues associated with accidental spills. 

2.7.2 Habitat Establishment, Rehabilitation, Reestablishment, and Preservation 

This multi-strategy MMP—consisting of establishment, rehabilitation, reestablishment, and 

preservation actions—has been developed to compensate for impacts on sensitive biological 

resources that cannot be avoided or minimized. 

More specific discussions of these interrelated strategies are presented below. 

2.7.2.1 ESTABLISHMENT 

Riparian, wetland, and oak woodland habitats will be established on some of the offsite 

mitigation parcels. Habitat establishment will expand suitable habitat for special-status species; 

for example, wildlife will benefit from the increased habitat establishment proposed in the MMP. 

Establishment areas were selected to improve habitat continuity where warranted and feasible, 

especially for riparian habitat. 

Riparian, wetland, and oak woodland establishment areas are shown in Appendix C.  

An important aspect of wetland establishment is the improvement of wetland functions and 

values as discussed below and presented by parcel in Table 7-2. Wetland functions and values 

are equivalent to the beneficial uses presented in the Water Quality Control Plan for the North 

Coast Region (North Coast Regional Water Quality Control Board 2007). 
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GROUNDWATER RECHARGE 

Groundwater recharge helps maintain the hydrology of wetlands dependent on groundwater 

discharge, such as marsh and wet meadow. Increased plantings of native riparian and wetland 

vegetation as part of wetland establishment will increase groundwater recharge. 

FLOODFLOW ALTERATION 

This function will be provided by establishment of vegetated wetlands associated with riverine 

and lacustrine ecosystems. Specifically, this will occur in riparian woodland established adjacent 

to stream channels. 

NUTRIENT REMOVAL/TRANSFORMATION 

Nutrient removal/transformation will take place in established habitats such as marsh and wet 

meadow in conjunction with establishment actions. Changes in current cattle grazing 

management, such as defined watering locations, alternative sources of water for cattle, and 

exclusion of grazing from wetlands and near riparian corridors, will decrease soil compaction, 

reduce streambank erosion, and reduce nutrient and bacteria loads. 

WILDLIFE DIVERSITY, AQUATIC DIVERSITY, AND UNIQUENESS 

Reintroduction and planting of common, locally native wetland plant species in the wetlands and 

at the wetland-upland edge as part of habitat establishment will increase wildlife diversity and 

abundance, as well as aquatic diversity and uniqueness. 

2.7.2.2 REHABILITATION 

Rehabilitation actions are planned for riparian corridors, oak woodlands, and wetlands. Some of 

these rehabilitation actions entail implementation of grazing management plans to reduce grazing 

pressure, control invasive species, and increase the size of riparian and oak woodlands through 

natural recruitment or planting. Reintroduction and planting of common, locally native wetland 

plant species in the wetlands and at the wetland-upland edge will increase wildlife diversity and 

abundance. Rotational grazing and other techniques also may be employed in grazing 

management plans prepared for each offsite mitigation parcel. 

Removal of fish passage barriers will improve the movement of anadromous fish through Little 

Lake Valley into the spawning areas in the surrounding foothills. Planting riparian vegetation 

will improve shaded riverine aquatic habitat, reduce water temperature, and increase dissolved 

oxygen levels in the streams.  
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Control of invasive plant species, including Himalayan blackberry, poison hemlock, and teasel, 

will increase native plant diversity and abundance and reduce competition with NCSG and BM. 

Rehabilitation actions are described in detail in Chapter 7, and rehabilitation areas are shown in 

Appendix C. 

An important aspect of rehabilitation activities is the improvement of wetland functions and 

values as discussed below and presented by parcel in Table 7-2. Wetland functions and values 

are equivalent to the beneficial uses presented in the Water Quality Control Plan for the North 

Coast Region (North Coast Regional Water Quality Control Board 2007). 

GROUNDWATER RECHARGE 

Groundwater recharge helps maintain the wetland hydrology of wetlands dependent on 

groundwater discharge, such as wet meadow. Planned rehabilitation actions will increase 

groundwater recharge through changes in grazing management practices, grading of incised 

channels to slow floodflows, and increased planting of native riparian and wetland vegetation. 

SEDIMENT/TOXICANT RETENTION 

Widening stream corridors and reducing bank slope in riparian areas will result in improved 

sediment and toxicant retention and reduced bank erosion. It also will greatly increase the areal 

extent of stream wetlands. Grading existing swales and drainage ditches in conjunction with 

wetland establishment activities will slow their runoff velocity and increase soil saturation. 

Reduced grazing pressure will increase the amount of residual dry matter on the ground, both in 

uplands and in wetlands, thereby reducing the amount of sediment entering drainages. 

NUTRIENT REMOVAL /TRANSFORMATION 

Changes in current cattle grazing management, such as defined watering locations, alternative 

sources of water for cattle, and exclusion of grazing from wetlands and near riparian corridors, 

will decrease soil compaction, reduce streambank erosion, and reduce nutrient and bacteria 

loads. 

BIOMASS INCREASE 

Establishment of wetlands and riparian and oak woodlands will enhance wetlands through 

increase in biomass. Increased biomass will decrease water velocity during high-flow events and 

will establish additional forage and cover for wildlife. 
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WILDLIFE DIVERSITY, AQUATIC DIVERSITY, AND UNIQUENESS 

Reintroduction and planting of common, locally native wetland plant species in the wetlands and 

at the wetland-upland edge will increase terrestrial and aquatic wildlife diversity, abundance, and 

uniqueness. 

2.7.2.3 REESTABLISHMENT 

Reestablishment, in the context of this MMP, refers to the restoration of temporary impacts in the 

onsite bypass project footprint and in the offsite mitigation areas where wetlands are being 

established. The onsite reestablished areas will be recontoured, seeded, and replanted to 

encourage the reestablishment of vegetation and restoration of habitat functions. The offsite 

reestablishment areas are those areas where wetland establishment activities will temporarily 

affect neighboring existing resources. These areas will be reestablished to pre-project conditions 

or better.  

2.7.2.4 PRESERVATION 

Preservation in the MMP refers to those areas where grading or planting is not required to take 

place; instead, the existing sensitive biological resource(s) will be managed to prevent a decline 

in their condition.   

The parcels chosen in Little Lake Valley for preservation only are: 

 Huff (037-240-RW) containing Category I Riparian Corridor, jurisdictional wetlands, and 

other waters. 

 Taylor (037-210-16 and 037-221-65) containing upland oak woodlands and upland oak 

woodland grassland.  

The Huff parcel occurs along Outlet Creek, the preservation and management of which will 

contribute to the sustainability of the portions of the watershed downstream of the valley and 

serve to maintain important habitat linkages to upstream and upland habitat throughout the rest 

of the valley and surrounding hills. Preserving these properties and creating a more sustainable 

and functional landscape will contribute significantly to the ecological sustainability of salmonid 

runs through the valley and populations of listed plants in the valley. 

The Taylor parcels contain stands of upland oak woodland and associated upland oak woodland 

grassland, which are not present on the valley floor. Because these parcels are not on the valley 

floor where wetlands are abundant, they will be developed more easily. 
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Because the project impacts are occurring in the valley, preserving these lands within the valley 

and increasing protection for those resources are ecologically beneficial.  

2.7.2.5 CONSERVATION 

Conservation in the MMP refers to resources that will be protected by conservation easements, 

but unlike preservation the resources occur on parcels where mitigation actions are proposed. The 

conservation definition applies largely to lowland oak woodland grasslands that occur in 

association with lowland oak woodland on numerous parcels. Because lowland oak grassland 

often also qualifies as wet meadow wetland, mitigation actions are sometimes proposed in order 

to influence the wetland functions of the grassland. Therefore, this type of situation does not fall 

under the preservation definition because preservation applies to entire parcels where no 

mitigation actions are required to take place. Resources that fall under the conservation definition 

will be passively managed as part of ongoing land management actions (e.g., grazing, wetland 

rehabilitation in the case of lowland oak grassland) and protected under the conservation 

easement.  Because the project impacts are occurring in the valley, conserving these lands within 

the valley and increasing protection for those resources are ecologically beneficial. 



 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
3-1 

 

Chapter 3 Site Selection Criteria 

The compensatory mitigation package presented in this MMP seeks to establish, rehabilitate, 

reestablish, and preserve a mosaic of high-functioning habitats in perpetuity, thus increasing the 

ecological value of Little Lake Valley and improving water quality in the Eel River basin. This 

will be achieved through establishing, rehabilitating, reestablishing, and preserving the 

distinctive habitats and resources present in the valley. This chapter describes the background 

and process of selecting mitigation sites for each sensitive resource. 

The majority of this chapter focuses on the historical account of mitigation site selection prior to 

development of this MMP.  As described in Chapter 2 (Section 2.4), Caltrans faced several 

challenges in identifying potential mitigation parcels and the necessary acreage to meet the 

required mitigation ratios for aquatic resources presented in the CMP. In response to these 

challenges, the resource agencies agreed to a shift toward a watershed approach that includes 

maximizing habitat establishment, rehabilitation, and preservation opportunities on the offsite 

mitigation parcels.  The watershed approach provides the benefit of using data from the 

watershed instead of data from project site-specific locations only. This allows for a more 

comprehensive means of identifying the problems facing the area's biological resources and 

proposing useful solutions. Chapters 2 and 6 of this MMP define the nexus between the 

ecological needs of Little Lake Valley and the watershed approach.  

3.1 History of Mitigation Site Selection 

A primary goal of the mitigation effort is the long-term success and self-sustainability of the 

mitigation. Another goal is improvement of water quality through the return of wetland functions 

in the valley. To this end, the process of selecting suitable mitigation sites to offset the effects of 

the bypass project has considered many factors. The practicability of undertaking mitigation 

efforts at each potential site was the primary consideration. Selection criteria also were identified 

in consideration of the need to mitigate impacts on multiple sensitive biological resources on a 

limited number of parcels. The amount of wetland establishment available was a key factor 

because much of Little Lake Valley is already jurisdictional wetland and therefore unavailable 

for wetland establishment. The criteria listed below were considered during the site selection 

process.  

 The presence of slowly draining soils needed for successful wetland establishment.  

 The need to ensure the self-sustainability of any established wetlands by selecting mitigation 

sites that would have the greatest probability of long-term success. 
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 The degree of landscape/hydrologic manipulation required to construct the mitigation 

project, and the effects that such manipulation could have on other resources (natural or 

cultural) and on neighboring properties. 

 The general condition of the habitat and presence of listed species on a given parcel. 

 The desire to achieve maximum habitat connectivity and avoid habitat fragmentation by 

seeking a collection of larger, contiguous mitigation properties to help support habitat 

diversity and stability. 

Before evaluating parcels on the basis of these criteria, two key limiting factors in the process of 

identifying suitable mitigation properties needed to be addressed: (1) the physical presence of 

appropriate habitat types, and (2) the willingness of landowners either to sell their parcels or to 

enter into conservation easement (CE) agreements. These two limiting factors are 

interconnected, as discussed below. 

Identification and/or availability of habitat suitable for wetland establishment presented the most 

challenging obstacle; the identification/availability of suitable opportunities to mitigate impacts 

on other resource types was less challenging. Because of State policies of no net loss of 

wetlands, it was necessary to seek upland habitat types that could support wetland establishment. 

Much of Little Lake Valley historically has supported wetland habitat, and a large amount of this 

habitat has been degraded through historical land use practices. While degraded wetlands may 

provide excellent opportunities for wetland rehabilitation, they are by definition unsuitable for 

wetland establishment. 

Although the agencies have approved the mitigation approach that uses a variety of strategies in 

addition to establishment to achieve no net loss, a thorough search of suitable wetland 

establishment sites was undertaken. Efforts to identify suitable wetland establishment and 

rehabilitation properties in Little Lake Valley began with preparation of the Wetland Mitigation 

Feasibility Study (Feasibility Study) (California Department of Transportation 2005c). The 

Feasibility Study was a preliminary investigation of candidate mitigation sites intended to 

determine whether onsite conditions existed that would support the establishment of wetlands. 

After Caltrans identified all parcels owned by willing sellers in the valley, a large-scale, 

reconnaissance-level field investigation of the available parcels was conducted to identify those 

parcels with the greatest potential for wetland establishment. Based on landowner willingness 

and the results of the field reconnaissance, 26 parcels totaling approximately 250 acres of 

potential establishment were identified as likely candidates for mitigation because they appeared 

to have slow-draining soils, would not require extensive grading, were contiguous with other 

candidate properties, were available for sale or easement, and had at least some uplands. The 
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Feasibility Study, therefore, concluded that favorable conditions were present on the 26 

candidate parcels and that sufficient wetland establishment opportunities appeared to be 

available in Little Lake Valley. As the cost to study all candidate parcels in detail would have 

been prohibitive, the Feasibility Study by necessity was conducted at a coarse scale; no formal 

wetland delineations were conducted at that time. Caltrans held a number of meetings with the 

resource agencies during the development of the Feasibility Study and provided draft copies of 

the report for their review and comment. Caltrans received informal verbal concurrence on the 

adequacy of its findings from the agencies. 

Following completion of the Feasibility Study, a CMP (California Department of Transportation 

2006a) was developed. The final CMP presented a conceptual plan of the overall proposed 

mitigation strategy for the bypass project and provided preliminary impact numbers and 

projected mitigation ratios for each resource, based on the best available design information at 

that time. As they did in the development of the Feasibility Study, the resource agencies played a 

collaborative role in the development of the CMP through meeting participation and reviews and 

comments on draft versions of the document. Formal written concurrence was received from the 

agencies that the CMP established an appropriate framework to mitigate project impacts on 

waters of the United States, including wetlands. The CMP also presented mitigation strategies 

for other sensitive resources. 

Following completion of the CMP and the FEIS/FEIR (California Department of Transportation 

2006b), Caltrans initiated a series of more detailed field studies on the candidate mitigation 

parcels, the results of which were documented in the Mitigation Parcels Report (MPR) 

(California Department of Transportation 2007). The MPR further narrowed the search for 

suitable candidate mitigation properties to 15 parcels, with most of the wetland establishment 

efforts planned on the Gary and Diane Ford parcels and a large amount of wetland and BM 

preservation planned on the Rutledge parcels. Formal wetland delineations then were initiated on 

this short list of parcels to confirm their establishment potential. Subsequent to the completion of 

the MPR and during the wetland delineation fieldwork, Gary and Diane Ford and the Rutledges 

informed Caltrans that they were no longer interested in offering any of their land for mitigation. 

In addition, during a February 2008 field review involving Caltrans, staff from multiple natural 

resource agencies, and wetland restoration experts, it was determined that the Benbow and some 

of the Ford parcels had limited potential for wetland establishment because the majority of the 

properties were already wetland. This determination further reduced the list of prospective 

candidate parcels for wetland establishment. The remaining parcels on the list were concluded to 

have very limited opportunities for wetland establishment in the valley and had been included in 

the MPR primarily as mitigation for other resources. As of the date of this MMP, the known 

opportunities for successful, self-sustainable wetland establishment have been exhausted. The 
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Taylor parcels south of Reynolds Highway contain existing wetlands and listed plant locations, 

but were not considered as potential mitigation sites because they offer limited wetland 

establishment opportunities and are already under easements for protection of BM. 

In view of these conclusions, and at the suggestion of the NCRWQCB, Caltrans initiated a 

search for wetland establishment opportunities outside the valley in early 2009, even though such 

an approach would not return wetland functions to Little Lake Valley. The area addressed in the 

2009 feasibility study is shown in Figure 3-1. To determine the suitability of soils for wetland 

habitat establishment on these properties outside the valley, soil sampling results from wetland 

delineations, field observations on the relationship between existing vegetation and soil types, 

and Natural Resources Conservation Service (NRCS) soil surveys were reviewed. This 

feasibility study indicated that of the approximately 11,000 acres considered only a few small, 

isolated establishment opportunities were available on land owned by willing sellers. 

Consequently, even if the failure to meet the criterion of preserving habitat connectivity cited 

above was dismissed, Caltrans still would fall substantially short of meeting the conventional 

mitigation requirement for establishment, even if the few suitable sites identified outside the 

valley were included (ICF Jones & Stokes 2009a). 

Caltrans has expended a great deal of effort and has acted diligently to identify suitable wetland 

establishment opportunities both within and outside the valley among landowners who have 

expressed willingness to participate in the mitigation process. In view of the challenges discussed 

above, Caltrans believes it would be in the best interest of the resources to pursue mitigation on 

larger contiguous parcels in the valley using multiple strategies of reestablishment, rehabilitation, 

and preservation in combination with practicable and available establishment opportunities to 

work toward achievement of no net loss of wetlands. As noted above, the resource agencies 

agreed to this approach. 

All parcels included in this MMP are already owned by Caltrans in fee title. 

The rationale behind selection of the current offsite mitigation parcels for each resource type 

addressed in this MMP is described below. Resources are discussed in the same sequence in 

which they are listed in Table 2-3. The location of the offsite mitigation parcels is shown in 

Figure 3-2. 
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3.2 Listed Plants Mitigation Site Selection 

3.2.1 North Coast Semaphore Grass 

NCSG is a perennial species that spreads through underground rhizomes; although there is 

potential for its distribution to vary from year to year, that variation is not substantial. For this 

reason, only areas where the plant was observed during special-status plant surveys were 

considered during the determination of both impact and rehabilitation areas. 

Opportunities for rehabilitation of NCSG were found to be very limited. The largest populations 

of this resource were identified on the Arkelian and Goss parcels. While these two parcels are 

not contiguous with the other mitigation opportunities at the north end of the valley, they offer 

the opportunity to conserve, and possibly rehabilitate, the largest observed populations of NCSG 

in the bypass project vicinity. Moreover, high-quality oak woodlands on the Arkelian and Goss 

parcels contribute to these parcels’ richness and complexity. A small population of NCSG was 

observed on the Frost parcel adjacent to the eastern fence line, where it will be preserved. Two 

small populations of NCSG occur along the western boundary of the MGC Plasma North 

adjacent to the stands on the Goss parcel. A previously unmapped occurrence of NCSG was 

identified in the southeast corner of one of the Lusher parcels (108-030-04) near the junction of 

Outlet Creek and Old Outlet Creek. 

The populations on Arkelian, Goss, Frost, and MGC Plasma North parcels and Lusher parcel 

108-030-04 will constitute the NCSG rehabilitation for the MMP. An observed population on the 

Hebrand property will not be included in this MMP because Caltrans was unable to obtain fee 

title on the property. 

3.2.2 Baker’s Meadowfoam 

Rehabilitation is the method of compensation for impacts on BM because the establishment of 

populations of annual plant species is considered to have limited success. Caltrans’ efforts to 

identify suitable mitigation parcels included protocol-level surveys for BM that focused on 

available parcels with either observed BM populations or suitable BM habitat (determined by 

soil type, elevation, and slope) because the potential for distribution varies from year to year. The 

methods used to determine suitable habitat are presented in the MPR. Additional factors 

considered were contiguity with other mitigation properties, connectivity with other habitats, and 

the percentage of the parcel supporting the species or its potential habitat. Locations of observed 

and potential BM habitat are shown in Appendix K. 
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The largest observed populations and areas of potential habitat for BM occur on the Ford, 

Lusher, Nance, Benbow, and Wildlands parcels. These parcels constitute a large contiguous area 

where protection and coordinated resource management will provide habitat for BM in 

perpetuity. There is also a large population on the Watson East parcel. Smaller populations are 

located on the Huff, Frost, MGC North, and Goss parcels. Although these populations are small, 

they are patches outside the major population areas and consequently could serve as a genetic 

repository against future changes in surrounding land use and climate.  

3.3 Category I Riparian Corridors (Protected Fisheries)  
Mitigation Site Selection 

Long stream reaches that would benefit from riparian plantings are present along both Davis and 

Outlet Creeks. Consultations with Craig Martz and Scott Harris of CDFW and Tom Daugherty 

of NMFS on April 18, 2008, indicated a preference for Category I riparian mitigation to occur on 

Outlet Creek, as it supports populations of three listed fish species (coho salmon, Chinook 

salmon, and steelhead; Chinook salmon and steelhead are federally listed and so are not 

discussed in this document) potentially affected by the bypass project. The longest reach of 

Outlet Creek available for mitigation traverses several of the John Ford and Wildlands parcels; 

accordingly, these parcels have been selected to fulfill the Category I Riparian Corridor 

mitigation requirements. In addition, the John Ford and Wildlands parcels are contiguous with 

other mitigation parcels: the Brooke, Lusher, Benbow, Nance, and Frost parcels. 

Additionally, consultations with the resource agencies, specifically CDFW and NMFS, have 

indicated that mitigation along Category I Riparian Corridors could be increased to substitute for 

any shortfalls in Category II mitigation.  

In 2009, Caltrans received additional direction from the resource agencies regarding mitigation 

of Category I, II, and III streams (Appendix C). In the meeting held on May 14, 2009, Tom 

Daugherty expressed a desire to reduce the width of riparian establishment to less than 100 feet 

along certain Category I streams, and instead to extend the riparian establishment in a more 

linear fashion to encompass more streambank. This approach to riparian establishment would 

have a more direct effect on the quality of fish habitat. 

While the focus for obtaining mitigation credit with Category I Riparian Corridors is the 

successful establishment of riparian plantings, the management approach for these areas will 

include the streams themselves (bed, bank and channel).  Management of the streams will 

emphasize maintenance of fish passage.    
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3.4 Jurisdictional Wetland Mitigation Site Selection 

In March 2008, prior to initiation of the 2009 Feasibility Study to search for potential wetland 

establishment opportunities outside Little Lake Valley, Caltrans and the resource agencies 

determined that efforts (beyond those described in Section 3.1 above) should be made to identify 

additional willing sellers within Little Lake Valley to ensure that no wetland establishment 

opportunities had been overlooked. Caltrans, therefore, reinitiated contact with parcel owners 

initially contacted in 2004 during the first wetland establishment Feasibility Study effort, as well 

as additional parcel owners who had not responded previously. As a result of this effort, 11 

additional candidate parcels (six parcel owners) were identified for further reconnaissance-level 

review: Frost, MGC Plasma, Goss, Arkelian, DeFranco, and Carrillo. Of these parcels, Frost East 

and West appeared to have the most readily available water sources and appeared to be the most 

promising for wetland establishment and rehabilitation. At the time, formal wetland delineations 

conducted on the Frost parcels identified a substantial amount of upland—more than 100 acres—

that could provide opportunities for wetland establishment. Later, during the wetland verification 

process, USACE classified these areas as wetland; consequently, they were no longer available 

for wetland establishment. The Frost parcels were desirable because of their continuity with one 

of the 11 contiguous John Ford and Wildlands parcels. Combined, the Frost, Nance, Ford, and 

Wildlands parcels would result in a large contiguous mitigation area at the north end of the 

valley.  

The remaining parcels analyzed in 2008—Carrillo, DeFranco, Arkelian, Goss, MGC Plasma 

North, and MGC Plasma Middle—appeared to present limited establishment opportunities as a 

result of difficult-to-access water sources; consequently, wetland establishment would require 

extensive manipulation of hydrology. In some instances (DeFranco and Carrillo), established 

wetlands potentially could affect the groundwater level on neighboring properties. The 

establishment of a raised water table could limit the neighbors’ crop production and grazing. 

These issues called into question the proposed wetlands’ long-term ability to support successful, 

naturally functioning wetland systems. In addition, many of these parcels are small and lack 

overall connectivity. In light of these potential complications, the DeFranco and Carrillo 

properties were ruled out as candidates for wetland establishment. 

A letter sent to the resource agencies in July 2008 indicated that establishment opportunities 

continued to be elusive. Establishment opportunities on the Frost parcels were unlikely to result 

in as much acreage as originally estimated, and adequate opportunities on the remaining 

properties were doubtful. The letter indicated that it was the intent of Caltrans to focus on a 

mixed strategy of wetland establishment, rehabilitation, and preservation. The NCRWQCB 

responded with a letter in September 2008 reaffirming the State’s no-net-loss policy. On 
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October 20, 2008, Caltrans and NCRWQCB met to determine a mutually agreeable strategy for 

wetland mitigation. The NCRWQCB requested that Caltrans expand its search for wetland 

establishment opportunities to further demonstrate due diligence in meeting the no-net-loss 

policy. 

In response to this request, Caltrans initiated the 2009 Feasibility Study (ICF Jones & Stokes 

2009a). Caltrans contacted owners to determine willingness to sell in a much broader geographic 

area surrounding Little Lake Valley. The result of this study was the review of several thousand 

acres of land to assess their potential for wetland establishment. Of the sites with willing owners, 

the eastern Watson parcel was identified as the best new opportunity for wetland establishment. 

Caltrans also moved forward with wetland delineations of sites on properties that would provide 

rehabilitation and preservation opportunities. Included in this effort were formal delineations of 

Brooke, Niesen, Lusher, Huff, Watson, and Benbow parcels. Delineations of the Taylor Ranch 

were conducted for portions on the floor of Little Lake Valley; however, because of existing 

easements on much of the property, Caltrans is not proposing these protected areas as part of the 

mitigation package. 

Also in 2009, Frost West (108-070-03) and the eastern portion of Nance became unavailable 

because of owner unwillingness to sell. 

The final suite of parcels is a result of right-of-way discussions within Caltrans and the 

feasibility studies and wetland delineations discussed above, considered in concert with existing 

data for the Ford Ranch and Wildlands parcels. Wetland rehabilitation will occur throughout 

Little Lake Valley on the Goss, Arkelian, MGC Plasma North and Middle, Frost, Nance, Brooke, 

Niesen, Lusher, Ford, Wildlands, Watson East, and Benbow parcels. Wetland establishment 

opportunities have been identified on the Benbow, Lusher, Niesen, Ford, Watson East, Goss, 

Wildlands, and MGC Plasma North and Middle parcels. 

3.5 Other Waters Mitigation Site Selection 

Preliminary discussions with NCRWQCB determined that implementation of instream 

improvements in anadromous streams would be acceptable as mitigation for impacts on other 

waters in lieu of establishment of new other waters. Fish passage improvements are incorporated 

into the project design at Haehl and Upp Creeks (Appendix E). Fish passage design for the 

bypass project was developed in consultation with CDFW. These creek crossings contain 

obstacles or barriers to fish passage and also offer opportunities for improvement of instream  
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habitat. Culvert improvements for fish passage on Ryan Creek (Figure 3-3) also have been 

accepted as mitigation for impacts on other waters.  

Details of these two mitigation components are discussed below. 

3.5.1 Onsite Mitigation for Other Waters 

Fish passage improvement increases the amount of available habitat within a stream system. If 

habitat abundance is the limiting factor for a migratory fish species, its population may rise in 

response to access to additional habitat. However, the population response to habitat gain is also 

dependent on numerous other factors, such as the quality and quantity of newly available habitat 

and the abundance and nature of the predators, competitors, and prey that reside there.  

The primary objective for project design on both Haehl and Upp Creeks is to improve fish 

passage opportunities that are currently constrained or absent because of stream channel 

alignment or artificial barriers (e.g., culverts). These improvements are incorporated into the 

project design. Fish passage design elements will comply with guidelines established by CDFW. 

Fish passage design addresses one component of a healthy, sustainable, and functioning riparian 

habitat that supports anadromous fish. The design includes stabilization of streambanks using a 

variety of biotechnical measures, including rootwad revetment, live siltation, and vegetated RSP 

(Appendix F). Planting of containerized plants and cuttings from willows, cottonwoods, and 

alders will be included as part of the overall strategy to fully improve the riparian stream zone 

(Appendix F).  

Obstacles or barriers exist in both creeks within Caltrans right-of-way. At Haehl Creek, the 

obstacle is a 72-inch corrugated metal pipe culvert with a 4- to 6-foot entryway jump at the 

downstream end. This culvert will be removed, and grade control structures will be located 

downstream of the culvert, at appropriate heights and intervals, for the distance necessary to 

stabilize the natural stream gradient (Appendix F). Also in the Haehl Creek interchange, the 

northbound onramp has a bridge that does not require any changes to the existing creek 

alignment but will have grade control structures placed to maintain the natural stream gradient 

(Appendix F). These structures will allow the existing culvert belonging to the adjacent property 

owner to be backwatered, if this proves necessary. The barrier along Upp Creek is a 10-by-5-foot 

box culvert. It appears to be in good condition and is adequately sized for necessary capacity but 

creates a fish barrier as a result of a combination of low flows and water levels, high velocity, 

and a slight entryway jump. This RCB culvert will be removed and grade control structures will 



Chapter 3. Site Selection Criteria 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
3-13 

 

be located at appropriate heights and intervals for the distance necessary to stabilize the natural 

stream gradient (Appendix F). 

The primary fish passage measures being proposed on both creeks are grade control structures 

consisting of rock sills and rock weirs. These structures are low-profile, typically constructed of 

boulders that span the width of the channel, and are keyed into the channel bank. Collectively, 

the boulders are placed to concentrate the flows toward the center of the channel and away from 

streambanks. Weirs typically are arranged to form an upstream-pointing arch in plan view, with 

the lowest point (as seen in a profile view) at the apex of the arch. They can be used to serve the 

purposes listed below. 

 Redirect the lowest point of the channel. 

 Control channel alignment in confined areas or near infrastructure. 

 Alter and maintain the width-to-depth ratio of the channel. 

 Protect an eroding or sensitive streambank. 

 Establish and maintain a scour pool for fish habitat. 

 Concentrate low flow into a deeper, narrower channel to improve fish passage in otherwise 

flat-bottomed channels. 

 Backwater the upstream channel to increase riffle water depth. 

 Provide fish passage over barrier drops.  

 Provide water to diversions or other uses. 

 Encourage natural sorting of sediment at the pool outflow. 

Although similar to drop structures in appearance, rock structures, which include rock weirs or 

sills, can withstand small shifts of material and continue to function as intended. They are made 

of individual rocks stabilized by weight of the material as well as contact with other rocks. 

Because they can withstand small deformations and continue to provide fish passage, these types 

of drop structures are better-suited than rigid weirs to withstand downstream channel 

adjustments. Because of the inherent irregularities in the surface of rock structures, they 

generally provide increased hydraulic diversity and better passage performance than rigid weirs. 

Both Upp Creek and Haehl Creek have unstable banks that increase sediment transport and bed 

load while reducing biological functions as they pertain to spawning habitat for anadromous fish. 

Although bank erosion is a natural and important geomorphic process in many disturbed 

systems, the erosion at both creeks appears to be accelerating, especially at the Haehl Creek 
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interchange. The proposed bank protection at Upp and Haehl Creeks is designed to reestablish 

natural functions while still enabling long-term natural stream processes to take place. 

3.5.2 Offsite Mitigation for Other Waters 

In order to fully mitigate impacts on salmonids, Caltrans proposes to commit resources toward a 

fish passage improvement project where Ryan Creek (a tributary of Outlet Creek) intersects with 

US 101 (Figure 3-3). 

Currently, four culverts along Ryan Creek limit, but do not prevent coho salmon from reaching 

suitable spawning and rearing habitat. These  culverts are located where the North and South 

Forks of Ryan Creek pass under US 101, at post miles 52.25 and 52.36. The culverts are located 

500 feet from one another and are approximately 0.5 mile from the confluence of Ryan and 

Outlet Creeks. These culverts currently present velocity and leap barriers to adult and juvenile 

salmonids. Reconstructing and/or modifying the culverts would remediate these barriers and, in 

conjunction with the recent remediation of the other two barriers by Mendocino County and 

private entities, upstream habitat access will be achieved. 

Caltrans proposes to provide the resources to fully fund the design and construction of both the 

North and South Fork locations as mitigation for the bypass project under the project’s Incidental 

Take Permit. Ryan Creek construction will be completed no later than October 31, 2018. 

3.6 Category II and Category III Riparian Corridors  
Mitigation Site Selection 

Because of the strict definition of Category II Riparian Corridors (i.e., stream reaches 1,000 feet 

upstream of an anadromous fish stream), opportunities for Category II riparian plantings are 

limited. The MPR (California Department of Transportation 2007) identified suitable sites for 

only 33% of the required mitigation for this particular resource on the available mitigation 

parcels. Ample mitigation opportunities were, however, identified for Category III Riparian 

Corridors. As noted above, resource agency personnel Craig Martz and Scott Harris indicated 

that mitigation along Category I corridors could be substituted to cover any shortfalls in 

Category II mitigation. There are adequate Category I mitigation opportunities on the Ford and 

Wildlands parcels to cover the Category II shortfalls; additionally, Category I opportunities on 

the Brooke, Benbow, Lusher, and Watson parcels are already identified for the mitigation of 

other resources. 
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Category III mitigation sites would be planned on parcels already being used for mitigation of 

other resources, including the Frost parcel (rehabilitation of unstable headcuts only) and two 

Wildlands parcels (establishment). Resource agency staff suggested that mitigation along 

upstream reaches above the valley be considered to address both Categories II and III, as this 

strategy would offer greater benefit for protected fisheries than plantings along Category II and 

III streams in the valley. Caltrans investigated upstream mitigation opportunities, but—primarily 

because of a lack of landowners willing to cooperate, coupled with an increase in cost and 

potential time delays to the project—this approach was abandoned. 

3.7 Lowland and Upland Oak Woodlands Mitigation Site Selection 

Lowland oak woodlands occur primarily on valley floors in or near riparian habitats with poorly 

drained soils. Oak community types are valley oak woodland, black oak–valley oak, and the 

associated grassland habitat. 

Upland oak woodlands occur primarily on moderate to steep slopes with well-drained soils. 

Upland oak woodland types are Oregon white oak, Oregon white oak–Douglas-fir/California 

fescue, Douglas-fir–canyon live oak, black oak–Douglas-fir, and the associated grassland habitat. 

The selection of mitigation sites for lowland oak woodland establishment was based on the 

suitability of soils, hydrology, and topography for supporting oak woodland populations. Valley 

oaks are able to exist in well-drained to poorly drained soils on flat terrain, and opportunities to 

plant valley oaks exist on the available mitigation parcels identified in the MPR (California 

Department of Transportation 2007). Upland oaks, on the other hand, require well-drained soils 

on sloped terrain for optimal success. Adequate establishment opportunities meeting these 

conditions were not identified for impacts on upland oak woodlands, but preservation 

opportunities do exist. The Taylor parcels north of Reynolds Highway were purchased for upland 

oak preservation. CDFW and Caltrans agreed that the preservation component of oak woodland 

mitigation would consist entirely of upland oak species because of the lack of success when 

trying to establish upland oak habitat and a lack of suitable areas for planting. Further, the 

establishment component would consist of the lowland species because those species have a 

higher likelihood of success when planted, and more suitable habitat is available. 
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Chapter 4 Site Protection Instruments 

Caltrans has completed its purchase of the offsite mitigation properties. A CE will be placed over 

the properties and will be held by CDFW. The CE will provide protection in perpetuity of the 

conservation values for which the properties were purchased. The CE will be tailored to ensure 

that the level of protection is adequate, while retaining the flexibility to carry out the necessary 

maintenance and management measures.  Caltrans will record a CE within 24 months of the 

effective date of the Willits Bypass Project Incidental Take Permit Amendment.  

Caltrans will provide the money to fund the startup costs and an endowment to cover the long-

term protection and management of the properties. A long-term management plan, shown in 

Chapter 11, outlines the necessary management activities and will direct the Land Manager on 

how the properties will be maintained. An endowment calculation has been prepared and is 

found in Chapter 13 and the complete Property Analysis Report is found in Appendix R. 

For all offsite mitigation properties, CDFW will act as the CE holder/compliance monitor. A 

third party, approved by the Long-term Land Manager and the CDFW will hold the endowment. 

Caltrans will provide the long-term endowment and adaptive management funds to the approved 

third party within six months of CDFW approval of the PAR and no later than December 30, 

2014. The Long-term Land Manager will act as both the fee title holder following transfer of the 

titles from Caltrans, and as the Land Manager. Fee title transfer will occur on  a parcel by parcel 

basis, once all MU’s contained wholly or partially within a parcel boundary reach their 

respective final performance standard as acknowledged by resource agencies’ concurrence. The 

endowment holder is responsible for holding and managing the endowment funds, the CE holder 

is the party to which the CE is granted, and the fee title holder legally owns the real property. 

The Land Manager is responsible for performing the actions set forth in the long-term 

management plan, adaptive management plan, and CE. The compliance monitor is responsible 

for ensuring that the land is being managed in accordance with the terms of the CE. In no case 

will the Land Manager also be designated the compliance monitor, nor will the fee title holder 

also be the CE holder; these two situations would create conflicts of interest. 

Buildings/structures located on the Benbow property (007-020-03) are part of the mitigation 

“package” but are not part of the mitigation lands, and therefore will be excluded from the CE. It 

is anticipated the structures/buildings will be used for equipment storage by the Land Manager. 

The locations of onsite mitigation will not be included under CEs because permanent protection 

within the Caltrans right-of-way could interfere with maintenance of the roadway.
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Chapter 5 Baseline Information 

This chapter describes existing sensitive biological resources in the onsite mitigation area (i.e., 

within the bypass footprint) and the offsite mitigation parcels (i.e., adjacent to or away from the 

bypass footprint). In a few cases the bypass footprint passes through offsite mitigation parcels 

(portions of Benbow, Brooke, Ford, Lusher, and Niesen). Baseline information discussed in this 

chapter includes: 

 Historical and existing surface and groundwater hydrology. 

 Historical and existing geology and geomorphology. 

 Historical and existing vegetation. 

 Historical and existing hydrology/topography. 

 Soils and substrates. 

 Waters of the State. 

 Listed plants (NCSG and BM). 

 Protected fisheries (Category I Riparian Corridors). 

 Riparian habitats (Categories II and III Riparian Corridors, and other riparian). 

 Oak woodlands.  

Note that this chapter first provides a discussion of historical and existing surface and 

groundwater hydrology, geology, and geomorphology because the discussion relates to 

valleywide conditions. Subsequent discussion in the chapter is broken down into onsite 

mitigation area and offsite mitigation parcels.  

5.1 Valleywide Hydrology, Geology, and Geomorphology 

5.1.1 Historical and Existing Surface Water Hydrology 

Little Lake Valley contains many streams that convey water from the surrounding hills through 

the valley to Outlet Creek, which collects water from Little Lake Valley and eventually carries it 

to the Eel River. Generally, all of the streams are perennial upstream of Little Lake Valley and 

become intermittent in their lower reaches, depending on the water-year type. The flow through 

Little Lake Valley is generally southeast to northwest. 
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Historically, during the wet season valley streams would overflow their banks and inundate the 

surrounding meadows, creating high-quality wetlands and forming a seasonal lake in the north 

end of the valley. Soil survey information from 1920 (Dean 1920) indicates that a lake 

historically formed at the northern end of Little Lake Valley during the rainy season, even during 

very low rainfall years. At the end of a series of heavy rainfall events in February 1915, the lake 

encompassed 1,875 acres and was 12 feet deep over a 300-acre area. At that time, the high water 

mark of the lake was at the 1,330-foot contour, which historically would have flooded most of 

the northern half of the Ford property.  

A lake no longer forms because the invert of Outlet Creek at the north end of Little Lake Valley 

has been lowered. Around the turn of the twentieth century, valley settlers blasted natural rock 

formations downstream of the current US 101 alignment to allow the valley to drain more 

quickly. Other factors that affected flows and inundation levels and duration in the north end of 

the valley were the raising of US 101 above flood levels in 1964 and the construction of the 

current US 101 bridge crossing. 

With the development of the city of Willits and agricultural conversion of the surrounding lands, 

many other drainage projects have been implemented throughout Little Lake Valley. These 

drainage projects often have resulted in incised streambeds, redirected creeks, ripped hardpan, 

and construction of numerous artificial drainage ditches. All these drainage features efficiently 

remove water from Little Lake Valley at an accelerated rate, quickly drying former wetland 

meadows to accommodate early grazing and hay production. A number of reservoirs1 in the 

surrounding hills further reduce wet-season flows through Little Lake Valley. Despite these 

extensive artificial alterations, a number of wetland habitats persist throughout Little Lake 

Valley. 

5.1.1.1 PRECIPITATION AND STREAM DISCHARGE 

Precipitation data were collected near Brooktrails during 1877–2002 and at CalFire’s Howard 

Forest near Davis Creek for 1988–2002. Almost all precipitation falls as rain. The Brooktrails 

site averaged 50 inches per year (in/yr) over the 125-year record. The late 1800s had the lowest 

average annual rainfall with less than 35 in/yr, while the 1950s and 1990s had the highest (60–

65 in/yr). The Howard Forest site averaged 56 in/yr during the over 15-year period, with a low of 

35 in/yr and a high of 90 in/yr. Data from both sites were compared to known El Nino events. 

                                                      
 
1 These include Lake Emily Dam (on Willits Creek with a surface area of 275 acre-feet [af]); Ada Rose Dam (on 

Willits Creek with a surface area of 138 af); Boy Scout Camp Dam (on Boy Scout Creek with a surface area of 
800 af); Pine Mountain Dam (on Moore Creek with a surface area of 45 af); Morris Dam (on Davis Creek with a 
surface area of 620 af); and Centennial Dam (on Davis Creek with a surface area of 512 af). 
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The highest rainfall events coincided with El Nino events: 1957–58, 1968–69, 1973–74, 1982–

83, and 1997–98. El Nino events increased the average rainfall by 120% (LeDoux-Bloom and 

Downie 2008). 

Streamflow data were collected from the USGS river gage located in the Outlet Creek basin near 

Longvale on Outlet Creek (USGS ID 11472200) for 1956–94 and from a new gage installed at 

Lake Emily on Willits Creek in 2003 (USGS ID 11472160).  

5.1.1.2 FLOODING  

The north coast of California is dominated by intense, short-duration rainstorms in the winter 

with peak flows that are among the highest on record for the western United States (Sommerfield 

et al. 2002 as cited in LeDoux-Bloom and Downie 2008). Outlet Creek flooded during 1907, 

1938, 1950, 1955, and 1964, with the latter two floods causing severe damage. The 1955 flood 

deposited large amounts of debris and sediment that aggraded creeks throughout Little Lake 

Valley. During the winter of 1964, rain fell on the local snow pack and caused the release of a 

tremendous amount of water during a relatively short period, resulting in a significant increase in 

streamflow and velocity. High water in Outlet Creek washed away the railroad embankments 

along several sections of track during the 1964 flood. This flood was very damaging to the Eel 

River, its estuary, and smaller headwater basins, such as Outlet Creek (LeDoux-Bloom and 

Downie 2008).  

Figure 5-1 shows the results of the flood frequency analysis for Outlet Creek near Longvale for 

the period of record. Peak annual discharge was fit using a Log-Pearson Type III distribution 

using standard procedures. It is interesting to note that the 1964 flood event had an estimated 

peak discharge of 77,900 cfs, which is the largest flow on record. The estimated 100-year event 

is 57,200 cfs and has an approximate return period of 385 years (P = 0.0026). Smaller, more 

recent significant rain events occurred in 1993, 1995, 1997, and 1998. Flood events are tightly 

correlated with El Nino events in California (LeDoux-Bloom and Downie 2008).  

5.1.2 Historical and Existing Geology and Geomorphology 

5.1.2.1 GENERAL PHYSIOGRAPHY—OUTLET CREEK BASIN 

Outlet Creek basin is part of the (Northern California) Coast Range Geomorphic Province, 

located in northern Mendocino County. Outlet Creek basin is the southwestern headwaters of the 

Eel River, the third largest river system in California. The basin represents an area of 

approximately 160 square miles (mi2) (90,527 acres) or about 4% of the Eel River watershed. 

Outlet Creek is approximately 30 miles long from its headwaters to the Eel River and receives 
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water from 12 tributary streams. The basin is a combination of steep headwaters (>20% gradient) 

that flow into Little Lake Valley and ultimately Outlet Creek. The high transport reaches are 

dominated by small and large cobble and boulders. The low depositional reaches (occurring 

primarily in Little Lake Valley) are dominated by gravel and fine sediment and, in some places, 

bedrock.  

Outlet Creek basin has been divided into three separate subbasins for assessment and analysis 

purposes as described in the Outlet Creek Basin Assessment Report (LeDoux-Bloom and 

Downie 2008). These are the Northern, Middle, and Southern subbasins. The onsite mitigation 

area and offsite mitigation parcels are located in the Southern subbasin (Figure 5-2). Although 

the following description of geologic and geomorphic conditions covers the entire Outlet Creek 

basin, its main focus is the Southern subbasin (and area of 64 mi2 [40,960 acres]). 

5.1.2.2 GEOLOGY 

The dominant geology in the Outlet Creek basin is the Tertiary-Jurassic Central Belt2, which is 

very soft to soft geology that is highly erodible. In Little Lake Valley, Quaternary alluvium is 

dominant. On the southern boundary of the valley, where alluvial fans are present, Pliocene-

Pleistocene fill3 is present. Fine sediment consistently is contributed from Outlet Creek basin into 

the Eel River.  

Hillslope elevation ranges from 1,000 to 3,000 feet. Little Lake Valley has an approximate 

elevation of 1,280 feet and is considered a graben (an intermountain valley bound by faults and 

associated ridges on each side, locally widened into a basin or dropped downward in relation to 

adjacent portions). 

  

                                                      
 
2 Geologists have subdivided the Franciscan Complex into larger map units called belts and smaller map units 

called terranes. The Tertiary-Jurassic Central Belt of the Franciscan Complex contains a mélange (an accretionary 
assemblage) consisting of arkosic and lithic metasandstone and meta-argillite of pumpellyite and lawsonite 
metamorphic grade (high pressure and relatively low-temperature blueschist facies) (McLaughlin et al. 2000). 
Metasandstone is locally interleaved with chert and metabasalt. Carbonate concretions and local chert beds 
contain microfossils that are Late Jurassic to Late Cretaceous in age. 

3 Pliocene-Pleistocene fill consists of fine-grained lake deposits, coarser-grained alluvial gravel, and fine-grained 
fluvial overbank deposits (Woolace et al. 2005). 



Figure 5-1
Flood Frequency Analysis of Peak Annual Discharge for Outlet Creek

Source:  LeDoux-Bloom and Downie 2008.



Figure 5-2
Outlet Creek Subbasins and CalWater2.2a Planning Watersheds

Source:  LeDoux-Bloom and Downie 2008.
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5.1.2.3 OUTLET CREEK BASIN WATERSHED CLASSIFICATION 

WATERSHED OVERVIEW 

The Outlet Creek basin stream network flows primarily in a northern direction and can be 

divided into three distinct segments4: the source headwaters and the depositional valley floor 

(both part of the Southern subbasin), and the slower transport reaches downstream (also part of 

the Northern and Middle subbasins). The headwater streams include Berry, Davis, Baechtel, 

Broaddus, and Willits Creeks and the smaller perennial streams that flow into them.  

The source-headwaters reaches occupy steeper and more confined forested valleys with bedrock 

structural control and fairly shallow alluvial deposits. This structural control creates fairly 

straight channel reaches with low sinuosity. 

In the depositional valley floor, the stream valley is naturally unconfined with an essentially flat 

gradient and deep alluvial floor. Here the bedload is finer and channel sinuosity is higher; 

however, as subsequently discussed, artificial straightening has significantly decreased the 

sinuosity of many local channels. 

There are slower transport reaches present downstream of Little Lake Valley. Stream gradient is 

variable but is significantly steeper than that of the floor of Little Lake Valley and not as steep as 

the source-headwaters reaches. Specifically, Outlet Creek becomes confined and has a relatively 

steep gradient as it travels north along Sherwood Ridge and US 101. The gradient decreases 

above the confluence with Long Valley Creek, coinciding with a wider channel. Downstream of 

its confluence with Long Valley Creek, Outlet Creek turns east and is bounded on its south side 

by Shimmin Ridge where it joins the Eel River.  

CHANNEL FORM IN LITTLE LAKE VALLEY 

Based on field observations (Appendix N) and the stream classification methods of Montgomery 

and Buffington (1998), the various watercourses in Little Lake Valley occur in an alluvial valley 

segment dominated by plane-bed and pool-riffle reaches. Plane-bed and pool-rifle reaches are 

transport-limited5; therefore, the various watercourses in Little Lake Valley behave as response 

(or storage) channels, constantly adjusting their bed morphology to water or sediment. 

                                                      
 
4 Bisson and Montgomery (1996) refer to such geomorphic regions as valley segments, whereby they share similar 

geomorphic properties as well as hydrologic and sediment transport characteristics. 
5 River segments can be classified into three classes based on their position within the watershed and the relative 

ratios of transport capacity to sediment supply (Montgomery and Buffington 1998). Headwater-source segments 
are typically transport-limited (often because of limited channel runoff) but offer sediment storage that is 
intermittently initiated under large flow events, debris flows, or other gravitational events (e.g., landslides). 
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5.1.2.4 HISTORICAL ALTERATIONS TO HYDROLOGY AND GEOMORPHOLOGY IN  
LITTLE LAKE VALLEY 

Before stream channels were relocated and dredged in the 1900s, Little Lake Valley functioned 

as a large, shallow lake and wetland until late spring or early summer, depending upon the 

amount of rainfall of that given year (Dean 1920; LeDoux-Bloom and Downie 2008). 

Furthermore, the various drainages within the valley lacked a discernible hydrologic connection 

to Outlet Creek. As described by Dean (1920): 

An interesting and significant feature of the drainage of this Valley is that although all of the 

larger creeks have deep, wide channels that occupy a considerable portion of their respective 

valleys at the point where they enter the main valley, none of them are directly connected with 

Outlet Creek. The sudden decrease in the velocity of flow in these creeks which occurs upon their 

entering the main valley has caused them to deposit most of the suspended material which they 

carry, so that the channels become entirely filled by the time they have reached the flat portion 

known locally as the lake bed. 

To a certain extent, this same process of channel filling occurs today, especially on smaller 

unnamed drainages and within wetlands on the floodplains. However, around the beginning of 

the last century, artificial channels were created by ox and plow to facilitate the draining of Little 

Lake into Outlet Creek for agricultural purposes, such as potato production, grazing (California 

Department of Water Resources 1965 as cited in LeDoux-Bloom and Downie 2008), and railroad 

construction. The largest channel appears to have been dredged from the confluence of Outlet 

Creek south through Little Lake where it joined Mill Creek. This channel was straightened and 

moved to the east to accommodate the railroad tracks (J. Ford, Ford Ranch, personal 

communication as cited in LeDoux-Bloom and Downie 2008).  

One of the original channels (possibly the thalweg) through the lake is still visible and is referred 

to as the Outlet Creek overflow. This channel was later dredged straight south and merged with 

the confluences of Broaddus and Baechtel Creeks. This dredged channel was named Outlet 

Creek and is noted as such on maps today. Historical and current maps indicate that lower Berry 

and Davis Creeks also were straightened along property ownership lines to facilitate the drainage 

of Little Lake. By the end of the 1930s, Baechtel, Broaddus, Berry, and Davis Creeks were 

straightened, relocated, and/or leveed so the land area could be used for the expanding 

agricultural and transportation activities (LeDoux-Bloom and Downie 2008). 

                                                                                                                                                                           
 

Transport segments are composed of morphologically resilient, supply-limited reaches (e.g., bedrock, cascade, 
and step-pool) that rapidly convey increased sediment inputs. Response segments consist of lower-gradient, more 
transport-limited depositional reaches (e.g., plane-bed, pool-riffle, and step-pool sequences) where channel 
adjustments occur in response to changes in sediment supply delivered from upstream. 
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These events have altered the hydrologic characteristics of Little Lake Valley and have enabled 

the widening of the channels, which in turn has decreased the number and depth of pools as well 

as increased runoff, resulting in a general increase in streambank erosion. The levees along many 

of the channels have excluded overbank flows except for large flood events greater than the 5- to 

10-year peak discharge. The straightening, relocation, and leveeing of the channels in the lower 

parts of Davis, Baechtel, Broaddus, and Mill Creeks and the upper straightened part of Outlet 

Creek have caused the channels to become undefined and aggraded. This has led to subsurface 

flow, which disconnects these streams from the rest of the watershed during the summer and 

early fall months (LeDoux-Bloom and Downie 2008). 

5.1.2.5 UPSTREAM LAND USES AFFECTING GEOMORPHIC CHARACTERISTICS OF  
LITTLE LAKE VALLEY 

DAMS 

As mentioned previously, six reservoirs in the surrounding hills reduce wet-season flows through 

Little Lake Valley. These upstream dams and associated reservoirs impound 1,670 acre-feet per 

year (AFY), and are filled by rain that usually falls November through February. The 

construction of these dams has resulted in a significant decrease in discharge, especially in the 

early 1990s after the construction of the Centennial Dam in 1989. Additionally, the channels 

below the dams have become more incised, armored, and straighter and have experienced more 

bank erosion—all common effects created by dams (Knighton 1998; Thorne et al. 1996). 

Furthermore, other nonappropriated diversions of water upstream of Little Lake Valley also have 

reduced summer and fall flows necessary for juvenile salmonid survival (LeDoux-Bloom and 

Downie 2008). 

ROADS, CULVERTS, BRIDGES, AND WEIRS 

Roads have led to an increase in impervious surfaces, which in turn have concentrated flows into 

the stream system. Concentrated flows have increased the erosive power of water, leading to 

accelerated streambank erosion and associated downstream sedimentation. Erosion features 

associated with culverts include headcuts in the upstream direction, scour areas in the 

downstream direction, and eroding gullies in either direction. All of these erosion features were 

observed in the offsite mitigation parcels (Appendix N). Bridges tend to constrict water 

movement in the channel, thereby increasing stream energy and accelerating streambank erosion, 

especially in the vicinity of the bridge itself. Weirs can locally increase erosion and incision 

through hyper-concentration of flow (Doyle et al. 2000). 
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TIMBER HARVESTING 

The lack of erosion control facilities throughout areas of Little Lake Valley and the Outlet Creek 

basin in general, coupled with the uncontrolled installation of fills and failure to remove fills 

adjacent to watercourses, left the land vulnerable to large storm events. Intense, prolonged runoff 

during large storm events in the mid-1950s and 1960s caused erosion from channel incision, 

slides, and washing of soil and debris into watercourses. The residual effects still can be seen in 

some areas of Little Lake Valley. Anecdotal observations suggest that significant logjams in 

several streams coincided with these large storm events; for example, at least one logjam 

occurred on Willits Creek between 1957 and 1960 that was approximately 50 feet wide and 

100 yards long. At the south end of Little Lake Valley, sediment accumulated near the 

confluences of Haehl, Baechtel, and Broaddus Creeks. The creeks were straightened, 

channelized, and leveed along property lines and relocated to flow into a single stream called 

Outlet Creek, which flows into and out of Little Lake Valley (J. Ford, Ford Ranch, personal 

communication as cited in LeDoux-Bloom and Downie 2008). Although timber harvesting 

practices are more environmentally sensitive today than in the past, sedimentation from timber 

harvesting practices still poses a problem in the Outlet Creek basin (LeDoux-Bloom and Downie 

2008). 

VEGETATION REMOVAL 

Vegetation removal from channel-clearing or through grazing, logging, or conversion to 

agricultural and developed lands can reduce channel and bank roughness and thus increase flow 

velocities. As mentioned previously, an increase in concentrated flows has increased the erosive 

power of water, leading to accelerated streambank erosion (and loss of streamside vegetation) 

and downstream sedimentation.  

5.1.2.6 GEOMORPHIC CHARACTERISTICS OF LITTLE LAKE VALLEY 

Caltrans assessed existing erosion sites at the offsite mitigation parcels in May 2010 

(Appendix N). The erosion site assessment documented existing erosion points (e.g., headcuts) 

and linear features (e.g., eroding banks) found on upland and instream areas and evaluated these 

features in terms of contribution of sediment to swales and creeks, effects on adjacent sensitive 

resources, and ease of constructability/access to restore the erosion feature. General information 

on the geomorphic characteristics of Little Lake Valley was noted as part of this effort. 

The following geomorphic characteristics have been synthesized from the erosion site 

assessment and an accompanying literature search to identify the processes currently operating in 
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Little Lake Valley, to understand the geomorphic landforms within the offsite mitigation parcels, 

and to identify the likely geomorphic effects associated with mitigation efforts. 

SUBSTRATE COMPOSITION AND EMBEDDEDNESS 

Caltrans did not collect data on substrate composition and embeddedness as part of the erosion 

site assessment. However, visual inspection of the channel beds on the offsite mitigation parcels 

suggests that fine sediments (silts and sands) dominate the channel bed sediment. In other areas 

of the channels (such as upper Davis and Old Outlet Creeks), gravels (and associated extensive 

point bar development) are also present. 

Based on the Outlet Creek Basin Assessment Report (LeDoux-Bloom and Downie 2008), 

findings relevant to substrate composition and embeddedness at the offsite mitigation parcels 

include: 

 Fine sediment deposits in low-gradient reaches contribute to shallow pool depth and small 

spawning substrate (and can lead to an increase in flooding through loss of channel capacity, 

which in turn exacerbates bank erosion). 

 Embeddedness levels are unsuitable in many streams (which signals fine sediment deposition 

from bank and near-bank processes). 

 The six upstream dams have significantly decreased downstream gravel recruitment. 

BANK INSTABILITY AND BANK CHARACTERISTICS 

Bank erosion has been identified as the most significant contributor of excess sediment in the 

Outlet Creek basin (LeDoux-Bloom and Downie 2008). Bank composition ranges from 

unconsolidated to consolidated silt, sand, and gravel. In general, in riverine environments where 

no other significant land use practices that destabilize and introduce sediment to the surrounding 

topography occur, eroding banks are generally thought to be the principal source of excessive 

local sedimentation (Hooke 1980; Lawler 1992, 1995; Lawler et al. 1997; Rosgen 1996). In 

addition, much of Little Lake Valley has been used for livestock grazing. Livestock grazing in 

riverine environments can lead to bank erosion as a result of trampled ground that becomes 

compacted enough to prohibit the establishment of vegetation but not so much as to prohibit the 

contribution of soil particles to the water column from high velocity flows (Myers and Swanson 

1993). Bank erosion from steep headwater source streams and streams in Little Lake Valley 

likely delivers much of the fine sediment in the Outlet Creek basin (LeDoux-Bloom and Downie 

2008). 
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Caltrans analyzed bank erosion on the offsite mitigation parcels as part of the 2010 erosion 

assessment conducted in the Outlet Creek basin (Appendix N). Eleven eroding bank sites were 

identified on the offsite mitigation parcels (an area that encompasses approximately 2,089 acres). 

Three bank erosion sites (on the Ford parcel 108-010-06) were observed to have the potential to 

provide excessive sedimentation to downstream channels. Each of these sites is an instream 

eroding bank that occurs on Outlet Creek in the center of the parcel, and all three sites are similar 

in that they have unstable, mostly unvegetated right (east) cutbanks created by convergence flow 

on the riffle/gravel bar complex opposite the cutbank. The presence of these gravel bars and 

opposite bank erosion indicates that Outlet Creek is trying to locally increase its sinuosity through 

lateral migration (see the discussion under Channel Pattern below). The banks are approximately 

6 feet tall from the toe of the bank. Lateral migration and upstream fluvial scour, combined with 

direct trampling by livestock, likely have initiated these erosion features. All three erosion sites 

appear unstable, as evidenced by active slumping.  

Other sites where unstable streambanks were documented but do not appear to be contributing 

excessive sedimentation include two sites on Benbow parcel 108-040-13 (with lengths of 64 and 

20 feet); two sites on Benbow parcel 007-020-03 (with lengths of 30 and 820 feet); one site on 

Ford parcel 108-020-04 (with a length of 35 feet); one site on Ford parcel 108-030-05 (with a 

length of 35 feet); and two sites on the Wildlands parcel 108-060-01 (with lengths of 90 and 105 

feet). In addition, six gullies experiencing either continuous or discontinuous erosion as 

evidenced by incision, localized slumping, or other erosion features were identified on Taylor 

parcels 037-221-68 and 037-240-41. 

Most of the channels and streams in the offsite mitigation parcels appear to have adequate 

vegetation cover, and the small amount of eroding banks in proportion to the total linear feet of 

streams in the offsite mitigation parcels does not point to large-scale bank instability. However, 

high erosion potential combined with flashy instream conditions on noncohesive banks either 

devoid of vegetation or containing only shallow-rooted or annual plant species has created 

streambanks that have the potential to erode easily (LeDoux-Bloom and Downie 2008). 

POOL, RIFFLE, AND RUN FREQUENCY (HABITAT COMPLEXITY) 

Caltrans did not collect habitat complexity data as part of the erosion site assessment (Appendix 

N). However, visual inspection of the channels in the offsite mitigation parcels suggests that 

most habitat units consist of long runs dominated by fine sediments (silts and sands). Shallow 

pool depths were noted, and riffles (although present near gravel bars) were not abundant. 

Woody debris influence is generally low (except in upper Davis and Old Outlet Creeks). 
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CHANNEL PATTERN 

A review of historical aerial photography, as well as the description in the 1920 Soil Survey of 

the Willits Area, California (Dean 1920), indicates that channel sinuosity was much greater in 

Little Lake Valley historically than today and that some of the channels were anabranching 

(multi-thread). Today, channel pattern can be described as straight and single-thread. As 

described above, channel straightening has led to many undesired consequences for the channels 

in Little Lake Valley (e.g., exacerbated channel incision, bank erosion). Most of the channels in 

the offsite mitigation parcels are straight (sinuosity value of 1). Upstream of the offsite mitigation 

parcels, channel sinuosity increases and ranges from slightly sinuous (sinuosity value of 1.1–1.3) 

to sinuous (sinuosity value of 1.4–1.7).  

Channels in Little Lake Valley are unconfined by hillslopes; however, almost all channels are 

incised (see discussion below). As a result of channel straightening, it likely is that some of the 

channels are experiencing continued incision and lateral migration. An example of this occurs on 

Outlet Creek on Ford parcel 108-010-06, where the presence of gravel bars results in opposite 

bank erosion, suggesting that Outlet Creek is trying to locally increase its sinuosity through 

lateral migration. 

DEGREE OF INCISION AND STAGE OF CHANNEL EVOLUTION 

Channel incision has several negative consequences for stream channels. First, incision leads to 

deepened channels. This deepening limits channel-floodplain interaction, thereby increasing such 

variables as unit stream power (Brizga and Finlayson 1990). An increase in unit stream power 

has the potential to further increase the instability of streambanks because of increased shear 

stress on those banks. Limited channel-floodplain interaction also restricts ecological interactions 

between the channel and the floodplain (Doyle et al. 2000). Second, incised channels further 

increase the flashy response of channels in semi-arid environments where infrequent events 

dominate geomorphic effectiveness (Wolman 1988). Third, channel habitat units, such as pool-

riffle sequences, are rare in incised channels, and those that do exist do so for only limited 

periods (Shields et al. 1988). Last, the increased depth of flow associated with incision, coupled 

with an increased flashy regime, results in bed armoring and a decreased frequency of bed 

mobilization (Doyle et al. 2000). 

Based on field observations (Appendix N), most of the channels in the offsite mitigation parcels 

are incised. Degree of incision is high due to the presence of steep, sometimes unstable, and near 

vertical streambanks adjacent to floodplains. Additionally, some streambanks (e.g., the lower 

portion of Davis Creek) are denuded of vegetation, an indication of little or no hydrologic 

interaction between the floodplain and the channel under most flows, which generally denotes 

incision. Finally, the lack of splay deposits, vegetation with a smoothed, flooded appearance in 
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the downstream direction, and natural levee development also were noted as indications of 

incision. 

In summary, excessive erosion associated with unstable banks, headcuts, and other erosion 

features and the resulting downstream deposition appear to be influencing channel form.  The 

resulting excessive sedimentation indicates that there is currently no balance between sediment 

supply and water discharge.  However, no site-specific data were evaluated, and future trends of 

channel incision would require repetitive cross-sectional and longitudinal profile surveys. 

5.1.3 Groundwater Hydrology 

Little Lake Valley is underlain by a layer of Holocene alluvium estimated to be a maximum of 

250 feet deep. The alluvium is composed of silt, clay, gravel, and sand. There is a layer of 

continental basin deposits under the alluvium and Franciscan Complex bedrock under the 

continental basin deposits.  

The alluvium layer is the most productive aquifer for groundwater wells because it generally has 

relatively high porosity and permeability (Farrar 1986). The presence of sheets of fine-grained 

sediments in the alluvium causes much of the aquifer to be confined or semiconfined (California 

Department of Water Resources 2004). While the city of Willits obtains its water from Morris 

Reservoir, groundwater wells are used for agriculture and residential use outside of Willits 

(Farrar 1986). 

California Department of Water Resources (DWR) (2010) reports well depth and elevation 

measurements from five wells in Little Lake Valley (Figure 5-3). Wells 1 and 2 are near Willits 

adjacent to the mountains on the west side of Little Lake Valley. Wells 3, 4, and 5 are toward the 

center of Little Lake Valley, to the southeast, east, and northeast of Willits, respectively. 

Measurements from these wells indicate that groundwater may be close to the ground surface 

(i.e., shallow), particularly in the wells located away from the edges of the valley (wells 3, 4, and 

5). This shallow groundwater supports many depressional wetlands that occur throughout Little 

Lake Valley. 

Groundwater levels measured in wells represent piezometric water surface levels. For an 

unconfined aquifer, the well elevations are roughly the same as the elevation of the top of the 

aquifer, but for confined aquifers, well elevations may be higher than the elevation at the top of 

the aquifer. As a result, it is difficult to determine with certainty whether the groundwater 

supporting wetlands in the valley is perched on impermeable layers located above the main  
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aquifer or whether it represents the top portion of the main aquifer. Regardless of the mechanism 

(perched water versus main aquifer), the abundance of wetlands in Little Lake Valley indicates 

shallow groundwater levels are available to support both existing and established wetlands.  

The DWR well data indicate that groundwater elevations may fluctuate seasonally from 5 to 

15 feet (California Department of Water Resources 2010) (Figure 5-3). Seasonal fluctuations in 

groundwater level result primarily from pumping and precipitation (Farrar 1986), although other 

factors such as groundwater movement to and from streams, evapotranspiration, and recharge 

from irrigation play a role. Wells 2, 3, and 4 are no longer in use, so the fluctuations in their 

levels (Figure 5-3) are not a result of pumping of these wells, although pumping at other wells 

could be affecting the levels in wells 2, 3, and 4. The well data also indicate that groundwater 

levels in Little Lake Valley can decrease slightly during periods of drought. For example, well-

level recovery was slightly reduced in some wells during some dry winters such as 1977. 

However, in general there has been little change in well levels from year to year, suggesting that 

to the extent that the main aquifer supports wetlands, groundwater is usually available to support 

wetland hydrology. 

The presence of groundwater discharge at a large marsh at the north end of the valley, located 

where water leaves the valley via Outlet Creek, further indicates that groundwater levels are 

close to the soil surface. During particularly wet winters, the marsh becomes a shallow lake as a 

result of both groundwater and surface water inflow. (Farrar 1986). 

5.1.3.1 SUMMARY OF WINTER 2010–2011 GROUNDWATER AND WET MEADOW 

INUNDATION SAMPLING 

This section summarizes the results of groundwater monitoring and wet meadow inundation 

surveys. Groundwater monitoring was conducted at monthly intervals from December 2010 

through March 2011. In April and May 2011, data were collected twice a month. Wet meadow 

inundation surveys were performed from December 2010 through May 2011. This monitoring 

was performed as part of a baseline survey for biological and physical resources in Little Lake 

Valley and on the mitigation parcels. The complete monitoring results are contained in the Draft 

Monitoring Reporting Program (MRP)/Incidental Take Permit (ITP) Baseline Conditions Report 

(California Department of Transportation 2011).  

GROUNDWATER MONITORING 

Groundwater wells were installed in representative wet meadows on parcels in the bypass area 

and the mitigation area. In the impact area, some groundwater wells were installed in wet 

meadows in the haul road alignment to determine whether project impacts from the haul roads 
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would be temporary, as expected, or permanent. In the mitigation area, groundwater wells were 

installed in representative wet meadows on each parcel to capture variations in soils and 

topography; however, where soil and topography conditions are relatively homogenous across 

parcels (e.g., Benbow parcels), groundwater wells were not installed on each parcel. 

Groundwater wells also were installed near sites where wetland establishment is proposed.  

Shallow groundwater with a seasonal variation (highest in spring, lowest in fall) is a dominant 

feature of the valley. Historical records from a few wells near Willits indicate water levels 

fluctuate by about 5 to 10 feet from spring to summer in several wells located along the creeks in 

the valley. This shallow groundwater helps maintain water in the surface soils and extends the 

period of soil saturation after the seasonal rainfall ends in May or early June. Given the 

abundance of wetlands in the valley, along with the moderately permeable soil, it seems likely 

that the shallow groundwater (water table) remains close to the surface across most of the valley 

during the rainy season. The shallow groundwater then slowly drains to a depth of 5–10 feet 

through seepage to the creek channels. 

Many of the shallow groundwater wells indicated that the soil profiles were nearly saturated 

within 6 inches of the surface. A few indicated relatively dry conditions on the first survey in 

mid-December. Although the cumulative rainfall was about 20 inches by December 15, the 

shallow groundwater had not yet saturated the soils in most of the wells on the Benbow parcels. 

All wells on the Ford parcels generally were saturated in mid-December. Nearly all of the wells 

showed saturated soil conditions in the late March and early April surveys. All Benbow parcel 

wells indicated that the shallow groundwater had declined to below the well depth (30 inches) by 

the end of April. All Benbow parcel wells are along the Baechtel Creek and Outlet Creek 

channels. The creek channels are relatively deep (incised) along these parcels, and the shallow 

groundwater could drain several feet as seepage to the creek channels after the high creek flows 

decrease to baseflow conditions. The seepage rate at these locations or on other wet meadows at 

the offsite mitigation areas adjacent to creek channels is dependent on localized soil conditions 

and is expected to vary depending on location. For example, soil surveys performed for proposed 

Group 2 wetland establishment sites along Outlet Creek and Davis Creek indicated that soil 

textures and permeability in upland areas that are proposed to be lowered for wetland 

establishment had soil characteristics similar to adjacent wet meadows and therefore would not 

serve as a “drain” to the wetland. 

As part of the evaluation of NCSG habitat in the valley, 20 shallow groundwater monitoring 

wells were installed in the vicinity of semaphore grass habitat (eight wet meadow sites, five 

riparian sites, and seven upland sites). The data from these shallow wells are indicative of the 

shallow groundwater variations that are expected at other wetlands parcels in the valley. 
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Groundwater levels were monitored intermittently from April 24, 2010, to June 27, 2010. Data 

from these wells indicate that the shallow groundwater elevations increased with rainfall and 

decreased at a similar rate after rainfall ended for the year. The groundwater elevations generally 

increased between April 24, 2010, and April 29, 2010, in response to about 2.25 inches of 

rainfall. Groundwater elevations then decreased between April 29 and May 19 (rainfall of about 

1 inch). Groundwater elevations increased again between May 19 and June 7 (rainfall of about 

2.5 inches) and then decreased from June 7 to June 27. 

The City of Willits also installed shallow monitoring wells along Outlet Creek where they 

irrigate the wet meadow with effluent during the summer and where they constructed 

treatment/storage wetland ponds in 2010 on the other side of Outlet Creek from the existing 

treatment plant (Jeff Anderson and Associates 2007). These shallow wells indicate a similar 

pattern of groundwater levels increasing to near the surface and saturation of the soils throughout 

the wet season, with a slowly declining water elevation of 5 to 10 feet during the summer and 

fall. Some of the City’s parcels have shallow groundwater pumps for summer spray irrigation, 

but pumping of the groundwater is not extensive, and the shallow groundwater elevations below 

most of the valley slowly decrease as the soils and shallow groundwater drain to the stream 

channels during the summer and fall. 

WET MEADOW INUNDATION MONITORING 

Inundation of the wet meadow portion of each parcel in the project and offsite mitigation areas 

was monitored through field measurement of the surface area of ponding (Appendices G and H, 

respectively). Measurement included the surface area extent, depth, and duration of ponding. A 

minimum area of 400 square feet (feet2) (20 feet x 20 feet) with a minimum water depth of 

4 inches was used for mapping the inundation of each parcel. The surface area extent data were 

collected using a sub-meter-precision GPS receiver. Water depth was measured at several points 

in each inundated wetland area. Inundation data were collected from December 2010 through 

March 2011 at monthly intervals. In April and May 2011, data were collected twice a month. 

Duration was estimated from a combination of inundation maps and streamflow depth records 

from adjacent stream stations. 

The surveyed areas represent approximately 25% of the total area in the valley below the 1,400-

foot elevation contour. The total surveyed area was approximately 1,500 acres, of which 1,037 

acres (70%) were classified as wet meadow. Generally, the January 2011 survey recorded the 

smallest inundated wet meadow acreage (approximately 20% of total wet meadow on the 

parcels). The December survey recorded approximately 325 acres of inundated wet meadow 

(31% of total wet meadow on the parcels). The February survey recorded approximately 
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407 acres of inundated wet meadow (39% of total wet meadow on parcels), and the March 

survey indicated nearly 840 acres of inundated wet meadow (81% of total wet meadow on the 

parcels). Although the monthly surveys were not scheduled to coincide with rainfall conditions, 

the four surveys indicated that a considerable portion of the wet meadows is inundated for weeks 

or months during the wet season. 

5.1.4 Surface Water Quality 

A Monitoring and Reporting Program (MRP) No. R1-2010-0066 (dated August 6, 2010) was 

issued by the NCRWQCB as a condition of the CWA Section 401 Water Quality Certification 

and requires the monitoring and assessment of waters of the State (wetlands, streams, and 

riparian areas) and the submittal of technical reports. The objective of surface water quality 

monitoring is to provide Caltrans and the NCRWQCB with information concerning the 

conditions and quality of waters of the State and concentration trends in and adjacent to the 

proposed bypass alignment and the associated mitigation area. Water quality data will be 

evaluated as compared to all applicable water quality objectives.  Caltrans began implementing a 

surface water quality sampling program in August 2010. This program is ongoing and will end 

only when mitigation actions can be shown to have affected a positive impact upon surface water 

quality and by mutual agreement between Caltrans and NCRWQCB. The sampling locations are 

shown on Figure 5-4.  

Caltrans prepared a draft surface water quality report and submitted it to the NCRWQCB in 

January 2012 (California Department of Transportation 2012). This draft surface water quality 

report is a supplement to the 2010 baseline report (California Department of Transportation 

2011). The draft surface water quality report included an analysis of sampling results for the 

August 2010 through April 2011. The NCRWQCB will use the surface water quality report, as 

revised based on the NCRWQCB and pending additional data analysis, to update the MRP. The 

revised MRP will identify the water quality sampling protocols and present water quality 

performance standards. Water quality data will be evaluated as compared to all applicable water 

quality objectives.  The updated MRP is expected to be completed subsequent to the 

commencement of bypass construction.  

Baseline data collected under the updated MRP will be used to determine whether the bypass, 

both during and after construction, is in compliance with the Basin Plan, California’s anti-

degradation policy in State Water Board Resolution No. 68-16, and the EPA’s established 

sediment and temperature total maximum daily loads (TMDLs) for the Upper Main Eel River 

and tributaries (including Outlet Creek). In the future, the baseline conditions of surface water 

quality established in the updated MRP will be used for comparison to detect project-related  
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water quality impacts and also to evaluate mitigation-related enhancement of water quality 

conditions. Baseline data were used to determine the site-specific performance standards for the 

mitigation actions and water quality data will be evaluated as compared to all applicable water 

quality objectives.  

The surface water quality report is necessary for the NCRWQCB to determine appropriately 

whether the project will adequately comply with the Basin Plan and all applicable water quality 

standards and provide the mitigation necessary to compensate for impacts on wetland resources, 

including surface water quality. Compliance with water quality standards includes compliance 

with the sediment and temperature TMDL for the Upper Main Eel River. Pursuant to 

NCRWQCB resolution R1-2004-0087, Total Maximum Daily Load Implementation Policy 

Statement for Sediment-Impaired Receiving Waters within the North Coast Region (Sediment 

TMDL Implementation Policy), the Executive Officer of the NCRWQCB is directed to “rely on 

the use of all available authorities, including existing resource standards, and permitting and 

enforcement tools to more effectively and efficaciously pursue compliance with sediment-related 

standards by all dischargers of sediment waste.” 

5.1.5 Bioassessment  

The objective of the bioassessment surveys is to provide the NCRWQCB with information 

concerning the baseline condition of streams in the impact area and the offsite mitigation areas in 

Little Lake Valley. The NCRWQCB and Caltrans agreed that this assessment be made using the 

Standard Operating Procedures for Collecting Benthic Macroinvertebrate Samples and 

Associated Physical and Chemical Data for Bioassessment in California (Ode 2007). The 

primary goal of collecting and presenting the bioassessment data is to assist in the development 

of performance standards and to determine an appropriate Benthic Index of Biological Integrity 

(B-IBI) to be used for the creeks in the impact and mitigation areas located in Little Lake Valley.  

The bioassessment surveys were conducted in the impact area and mitigation area to collect 

baseline data as required by the MRP. Data were collected using SWAMP guidelines and 

methods. The surveys included collecting field measurements to assess the existing conditions 

for algae, benthic macroinvertebrates (BMIs), physical habitat, and chemical and water quality 

constituents.  

Bioassessment surveys were performed in summer 2010, spring 2011, and summer 2011. 

Surveys were performed at 23 sampling reaches (Figures 5-5a, 5-5b, and 5-5c). The sampling 

reaches were selected to collect data representative of stream reaches ranging from stable to 
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eroded. As required by the NCRWQCB, methods used to collect BMI and algal sampling data 

for the bioassessment parameter followed the most current SWAMP protocols: 

 Standard Operating Procedures for Collecting Benthic Macroinvertebrate Samples and 

Associated Physical and Chemical Data for Ambient Bioassessment in California (Ode 2007)  

 Standard Operating Procedures for Collecting Stream Algae Samples and Associated 

Physical Habitat and Chemical Data for Ambient Bioassessment in California (Fetscher et al. 

2010) 

The final bioassessment report was completed in May 2012 and was submitted to the 

NCRWQCB for review. The bioassessment report includes a summary of the monitoring 

objectives, an analysis of results, and recommended performance standards. In the future, the 

baseline bioassessment conditions established in the bioassessment report will be used to assess 

potential changes in stream channel ecosystems as a result of mitigation activities, as well as to 

assess potential changes to the biological integrity of streams under the project’s mitigation and 

monitoring program. 

Specific technical information related to the bioassessment surveys is not included in this MMP 

because the bioassessment report is under review by the NCRWQCB and therefore subject to 

revision. The bioassessment report, as revised by the NCRWQCB (if necessary), will be a 

supplement to the 2010 baseline report (California Department of Transportation 2011). The 

updated MRP will identify any recommended changes to sampling protocols and performance 

standards. The revised MRP is expected to be completed subsequent to the commencement of 

bypass construction.  

5.1.6 Canopy Cover (Shade) Surveys 

An analysis of maximum site shade potential (also referred to herein as effective shade) is 

required for riparian corridor mitigation areas in order for Caltrans to comply with the MRP that 

was issued as a condition of the CWA Section 401 water quality certification.  

Baseline canopy cover (shade) conditions were evaluated to better understand both the effective 

shade and possible solar radiation under pre- and post-construction and -mitigation conditions. 

This information is also anticipated to aid in present and future correlation with other monitoring 

indicators, such as target water temperatures. Caltrans has prepared a draft technical 

memorandum that summarizes the August 2011 baseline effective shade surveys. Additional 

surveys were performed in August 2012. The monitoring locations are shown on Figure 5-6.  
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The amount of sunlight intercepted by the existing riparian vegetation can have a direct effect on 

stream water temperatures. Stream temperature is affected by a variety of environmental factors, 

including riparian vegetation, stream morphology, hydrology, climate, and geographic location. 

These environmental factors influence the heat transfer experienced by a stream and are 

associated with direct solar radiation, longwave radiation, evaporation of water from the stream 

surface, convection between the stream and air, and conduction between the stream and its bed. 

Solar radiation only delivers energy to a stream, while the other processes are capable of either 

delivering or removing heat from a stream. When a stream surface is exposed to midday solar 

radiation, large quantities of heat energy can be delivered to the stream (Beschta et al. 1987). The 

proportion of solar radiation intercepted by local topographic features and riparian vegetation 

becomes an important parameter in understanding temperature regimes in streams. 

In order to measure the success of other waters rehabilitation mitigation, the amount of sunlight 

intercepted prior to disturbance (i.e., baseline canopy cover [shade] data) was measured to 

determine the percentage of solar radiation reaching the surface of a stream (also referred to here 

as possible solar radiation) during the late summer months when air temperatures are high and 

streamflows are at their seasonal low. Data were collected along streams at the onsite mitigation 

areas (i.e., riparian reestablishment areas) and offsite mitigation parcels.  

Caltrans completed a canopy cover report in February 2012 (California Department of 

Transportation 2012). In summary, the canopy cover report indicated that there was no 

correlation to shade and temperature, and that changes in stream temperature regime are driven 

by hydrology; this is true of nearly all the water quality constituents. The canopy cover report 

was provided to the NCRWQCB for review, to inform the MRP. The NCRWQCB may use the 

canopy reportto update the MRP, but has yet to do so. The MRP (updated, as applicable) is 

expected to be completed subsequent to the commencement of bypass construction. 

5.1.7 California Rapid Assessment Method Surveys 

As previously mentioned, NCRWQCB and CDFW requested that baseline data be collected and 

presented for several parameters using an assessment framework developed by the EPA. New 

baseline conditions field data were collected in the project area and mitigation area to assess 

ecological conditions of wetlands in the study area and as a metric for future mitigation 

monitoring for the project. The survey results are presented in the 2011 baseline report 

(California Department of Transportation 2011). The ecological condition established in the 

baseline report will be used to assess potential changes in ecological condition and wetland 

function as a result of project construction and mitigation activities. 
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The agencies requested that the California Rapid Assessment Method (CRAM) be used for level 

2 data collection and for evaluating wetland conditions in selected assessment areas (AAs). The 

objective of the CRAM assessment was to provide the CDFW and the NCRWQCB with 

information concerning the baseline for ecological conditions and wetland functioning of 

wetlands in Little Lake Valley.  Level 2 data collection consists of rapid assessment of habitat 

conditions using field observations that correlate to quantitative measures of wetland function, 

condition, or beneficial use that vary predictably along gradients of environmental stressors 

(Collins et al. 2011).  Level 3 surveys, which were used for listed plant species as described in 

Section 5.1.8.1, are nested with the AA’s but are not associated with the CRAM assessment.   

Three CRAM modules were used to assess the condition of the three aquatic resources observed 

in the project area and offsite mitigation areas: wet meadows, forested riparian wetland, and 

forested riverine habitat. The sampling levels and baseline survey results are described in more 

detail in the baseline report.  

The wetland vegetation survey had two objectives. The first objective was to report on the 

ecological condition of aquatic resources in the impact area and mitigation area.   

The second objective of the survey was to generate sufficient baseline information about aquatic 

resource and special-status plant conditions to develop mitigation performance standards. After 

project and mitigation implementation, monitoring data will be compared to the performance 

standards to assess the effectiveness of mitigation actions. The wetland performance standards 

developed from the survey results are presented in Chapter 9 of this MMP. 

5.1.8 Listed Plants 

Two State-listed plants, NCSG and BM, occur in the bypass footprint and the offsite mitigation 

areas. Many remaining populations of these species are stressed or in decline. The areal extent of 

habitat for BM has been reduced substantially because of hydrologic alterations and land use 

changes in Little Lake Valley. The primary threat has been habitat disturbance or conversion to 

other vegetation communities or development. Overgrazing by livestock could pose a threat to 

the remaining populations.  

NCSG recently has been confirmed in Little Lake Valley, and the population trends there have 

not yet been determined. Populations across the species’ range are subject to many types of 

habitat disturbance, including competition from invasive and/or managed agricultural grasses, 

grazing, and roadside maintenance (California Natural Diversity Database 2009). 
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5.1.8.1 PURPOSE OF LISTED PLANT BASELINE SURVEYS 

Caltrans performed baseline surveys for NCSG and BM to facilitate the process for CDFW to 

determine whether the project’s long-term mitigation and monitoring program will adequately 

mitigate impacts on NCSG and BM. Field data collected on NCSG and BM were used to 

establish a baseline condition as part of developing performance standards for these species 

(Chapter 9).  

The objective of the CRAM assessment and level 3 data collection of the two special-status 

species is to provide CDFW with baseline conditions for populations of NCSG and BM in Little 

Lake Valley. Level 3 data, a sampling method that yields quantitative results, were used to 

measure plant cover in CRAM AAs with special-status plants. This assessment is intended to 

identify distribution, co-occurrence with other plant species, and total cover of each sample plot 

and relative cover within each sample plot.  

The baseline survey results were presented in the project’s baseline report (California 

Department of Transportation 2011). BM baseline conditions include data recorded during 

surveys in 2007, 2009, and 2011. NCSG baseline conditions include data recorded during 

surveys in 2010. NCSG surveys also were performed in 2011. The results of these surveys were 

provided to CDFW as separate report. Caltrans performed additional baseline surveys for NCSG 

and BM in spring 2012. 

5.1.8.2 NORTH COAST SEMAPHORE GRASS 

NCSG is known from occurrences in Mendocino, Marin, and Sonoma Counties (California 

Natural Diversity Database 2009). NCSG is a rhizomatous grass that spreads both clonally and 

by seed distribution. NCSG frequently occurs with Davy’s semaphore grass but can be 

distinguished from it by comparing growth habit and color characteristics of the two species.  

Five NCSG populations have been identified in Little Lake Valley. Occurrences in Little Lake 

Valley are grazed to varying levels of intensity. Although the effects of grazing on NCSG are 

unknown, light grazing benefits other semaphore grass and similarly may benefit NCSG by 

removing thatch and reducing competition from nonnative invasive species (Showers 2002). 

In March 2010, Caltrans conducted focused botanical surveys in and outside Little Lake Valley 

to determine population abundance and site characteristics for occurrences of NCSG. Data 

collected during the study included population census, surrounding vegetation, hydrology, land 

use, and observed threats. Additional supplemental data that are being collected as part of a 2-

year study of baseline conditions for NCSG include depth to groundwater, soil moisture, soil 
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temperature, soil profile (soil texture and structure, available water holding capacity, 

redoximorphic features, and soil resistance), and associated plant species.  

Four of the five Little Lake Valley populations of NCSG are located in wet meadow. All five 

populations are associated with oak or ash woodland or individual tree canopies (California 

Department of Transportation 2010a:3-1 to 3-14). The soil surface layer texture was observed as 

clay loam or loam for 77% of the observed populations of NCSG in the valley. The mean depth 

to the water table was observed as 8 inches. (California Department of Transportation 2010b:3-3 

to 3-6).  

NCSG occurs on the following offsite mitigation parcels. 

 Arkelian, Goss, and MGC Plasma North (Appendix K-22 through K-24). 

 Frost (Appendix K-13).  

  Huffman (Appendix K-19).  

 Lusher 108-030-04 (Appendix K-16, K-17). 

. 

5.1.8.3 BAKER’S MEADOWFOAM  

BM is restricted to Mendocino County, and there are 21 reported occurrences, including 

populations in Little Lake Valley, Laytonville, and north of Covelo (California Natural Diversity 

Database 2009). BM is an annual herb that occurs in wet meadows, seeps, freshwater marshes 

and swamps, vernally mesic areas in grasslands (e.g., swales), and vernal pools. The reported 

blooming period of BM is April–May (California Native Plant Society 2009). 

The majority of existing BM populations in Little Lake Valley are centered in the wetter 

northern end of Little Lake Valley and other areas that the bypass will avoid. The largest and 

highest-density populations of this species occur east of the bypass footprint. However, two other 

populations occur throughout wet meadow, vernal pool, and other wetland habitats within the 

bypass footprint. These two populations are at the edge of larger and more central populations. 

Observed locations of BM in the project area and the offsite mitigation areas are shown in 

Appendix K.  
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5.2 Bypass Project Footprint Impact Area 

The bypass entails construction of a new four-lane segment of US 101. The new segment will be 

5.6 miles long beginning 2.0 miles south of Willits and ending 1.0 mile north of Willits. The 

bypass footprint’s permanent and temporary impact areas will encompass 236.06 acres, 

including the roadway, construction access roads, staging areas, and the Oil Well Hill borrow 

site (12.15 acres). The bypass footprint is east of Willits and generally crosses agricultural areas 

in Little Lake Valley. Construction of the bypass will affect the following sensitive biological 

resources. 

 Listed fish: SONCC coho salmon.  

 Listed plants: NCSG and BM. 

 Riparian habitat encompassing protected fisheries resources (Category I Riparian Corridors). 

 Waters of the State. 

 Riparian woodlands (Categories II and III Riparian Corridors). 

 Oak woodlands and associated uplands/grasslands. 

Sections 5.2.1 through 5.2.8 describe existing sensitive biological resources within the bypass 

alignment footprint (the onsite mitigation area). Appendix B contains maps of onsite sensitive 

biological resources. 

5.2.1 Historical and Existing Vegetation 

The native vegetation of Little Lake Valley has been affected primarily by land conversion for 

agricultural production. Large areas of open meadows that once consisted of high-quality wet 

meadows and vernal pools have been converted into pastures and hay production fields. These 

wet meadows currently support Kentucky bluegrass, tall fescue, spreading rush, and several 

sedge species. The vernal pools currently support Davy’s semaphore grass (CNPS List 4), 

Pacific foxtail, and pennyroyal. Tall fescue, Italian ryegrass, and nonnative clovers (white clover, 

rose clover, and shamrock) dominate the drier transition areas of these meadows. 

Streams, swales, and artificial drainages drain water from the meadows and support riparian 

forest habitat throughout the bypass footprint. In these areas, white alder, Oregon ash, and valley 

oak dominate the canopy, and arroyo willow and Himalayan blackberry form the shrubby 

understory prevalent along open banks. In the wetter areas of the north part of Little Lake Valley, 

Oregon ash forests are dominant with only occasional valley oaks and an understory of 
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California blackberry, red-twig dogwood, cow parsnip, and spreading gooseberry. Freshwater 

marsh habitats east of existing US 101 at the northern end of the bypass footprint support tule, 

Nebraska sedge, western goldenrod, Baltic rush, slender hairgrass, soft rush, dense sedge, and 

creeping bentgrass. 

5.2.2 Historical and Existing Hydrology/Topography 

The bypass will affect a predominantly lowland area on the western side of Little Lake Valley. 

This area contains many streams that convey water from the surrounding hills through the valley 

to Outlet Creek, which collects water from the valley and eventually carries it to the Eel River. 

The flow through the valley is generally southeast to northwest. The streams that will be affected 

by the bypass footprint are Haehl Creek, Baechtel Creek, Broaddus Creek, Mill Creek, and Upp 

Creek. All of these streams are intermittent. 

Historically, during the wet season, these streams would overflow their banks and inundate the 

surrounding meadows, creating high-quality wetlands. With the development of the city of 

Willits and agricultural conversion of the surrounding lands, many drainage projects have been 

implemented throughout Little Lake Valley. These drainage projects often have resulted in 

incised streambeds, redirected creeks, ripped hardpan, and construction of numerous artificial 

drainage ditches. All these drainage features efficiently remove water from Little Lake Valley at 

an accelerated rate, quickly drying former wetland meadows to accommodate early grazing and 

hay production. A number of reservoirs in the surrounding hills further reduce wet-season flows 

through the valley. Despite these extensive artificial alterations, a number of wetland habitats 

persist throughout the bypass footprint. 

Due to the rate of sediment deposition and aggradation in Little Lake Valley, artificially 

configured channels with berms and dikes such as Outlet Creek, will require regular stream 

maintenance to ensure fish passage for listed species. 

5.2.3 Soils/Substrates 

The NRCS Eastern Mendocino County Soils Survey was used to analyze soils in the bypass 

footprint (Figures 5-11a through 5-11h). Hydric status for map units ranged from non-hydric to 

partially hydric, while the dominant drainage class ranged from very poorly drained to well-

drained.  

Soils drain better and are less likely to be hydric along the southern third of the bypass footprint 

(from the Haehl Creek interchange to East Hill Road). Soils are also well-drained and not likely  
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Figure 5-11a
Soil Types within the

Bypass Project Footprint

SSURGO Map Unit

Permanent Impact Boundary

Temporary Impact Boundary

Map Unit 
Symbol Map Unit Name

110 CASABONNE-WOHLY LOAMS, 30 TO 50 PERCENT SLOPES
115 COLE CLAY LOAM, 0 TO 2 PERCENT SLOPES
123 FELIZ LOAM, 0 TO 2 PERCENT SLOPES
124 FELIZ LOAM, 2 TO 5 PERCENT SLOPES
127 FLUVAQUENTS, 0 TO 1 PERCENT SLOPES
128 GIELOW SANDY LOAM, 0 TO 5 PERCENT SLOPES
133 HAPLAQUEPTS, 0 TO 1 PERCENT SLOPES

155
KEKAWAKA-CASABONNE-WOHLY COMPLEX, 30 TO 50 
PERCENT SLOPES

210 URBAN LAND

213
WOHLY-CASABONNE-PARDALOE COMPLEX, 50 TO 75 
PERCENT SLOPES

215
XEROCHREPTS-HAPLOXERALFS-ARGIXEROLLS COMPLEX, 9 
TO 30 PERCENT SLOPES

216
XEROCHREPTS-HAPLOXERALFS-ARGIXEROLLS COMPLEX, 
30 TO 50 PERCENT SLOPES

221 YOKAYO SANDY LOAM, 0 TO 8 PERCENT SLOPES

224
YOKAYO-PINOLE-PINNOBIE COMPLEX, 0 TO 15 PERCENT 
SLOPES

236 WATER

£¤101

¬«20

1:150,000

¯

KEY

SSURGO Map Unit Label Description
178 Map Unit Symbol
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Figure 5-11b
Soil Types within the

Bypass Project Footprint

SSURGO Map Unit

Permanent Impact Boundary

Temporary Impact Boundary

Map Unit 
Symbol Map Unit Name

110 CASABONNE-WOHLY LOAMS, 30 TO 50 PERCENT SLOPES
115 COLE CLAY LOAM, 0 TO 2 PERCENT SLOPES
123 FELIZ LOAM, 0 TO 2 PERCENT SLOPES
124 FELIZ LOAM, 2 TO 5 PERCENT SLOPES
127 FLUVAQUENTS, 0 TO 1 PERCENT SLOPES
128 GIELOW SANDY LOAM, 0 TO 5 PERCENT SLOPES
133 HAPLAQUEPTS, 0 TO 1 PERCENT SLOPES

155
KEKAWAKA-CASABONNE-WOHLY COMPLEX, 30 TO 50 
PERCENT SLOPES

210 URBAN LAND

213
WOHLY-CASABONNE-PARDALOE COMPLEX, 50 TO 75 
PERCENT SLOPES

215
XEROCHREPTS-HAPLOXERALFS-ARGIXEROLLS COMPLEX, 9 
TO 30 PERCENT SLOPES

216
XEROCHREPTS-HAPLOXERALFS-ARGIXEROLLS COMPLEX, 
30 TO 50 PERCENT SLOPES

221 YOKAYO SANDY LOAM, 0 TO 8 PERCENT SLOPES

224
YOKAYO-PINOLE-PINNOBIE COMPLEX, 0 TO 15 PERCENT 
SLOPES

236 WATER
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Figure 5-11c
Soil Types within the

Bypass Project Footprint

SSURGO Map Unit

Permanent Impact Boundary

Temporary Impact Boundary

Map Unit 
Symbol Map Unit Name

110 CASABONNE-WOHLY LOAMS, 30 TO 50 PERCENT SLOPES
115 COLE CLAY LOAM, 0 TO 2 PERCENT SLOPES
123 FELIZ LOAM, 0 TO 2 PERCENT SLOPES
124 FELIZ LOAM, 2 TO 5 PERCENT SLOPES
127 FLUVAQUENTS, 0 TO 1 PERCENT SLOPES
128 GIELOW SANDY LOAM, 0 TO 5 PERCENT SLOPES
133 HAPLAQUEPTS, 0 TO 1 PERCENT SLOPES

155
KEKAWAKA-CASABONNE-WOHLY COMPLEX, 30 TO 50 
PERCENT SLOPES

210 URBAN LAND

213
WOHLY-CASABONNE-PARDALOE COMPLEX, 50 TO 75 
PERCENT SLOPES

215
XEROCHREPTS-HAPLOXERALFS-ARGIXEROLLS COMPLEX, 9 
TO 30 PERCENT SLOPES

216
XEROCHREPTS-HAPLOXERALFS-ARGIXEROLLS COMPLEX, 
30 TO 50 PERCENT SLOPES

221 YOKAYO SANDY LOAM, 0 TO 8 PERCENT SLOPES

224
YOKAYO-PINOLE-PINNOBIE COMPLEX, 0 TO 15 PERCENT 
SLOPES

236 WATER
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Figure 5-11d
Soil Types within the

Bypass Project Footprint

SSURGO Map Unit

Permanent Impact Boundary

Temporary Impact Boundary

Map Unit 
Symbol Map Unit Name

110 CASABONNE-WOHLY LOAMS, 30 TO 50 PERCENT SLOPES
115 COLE CLAY LOAM, 0 TO 2 PERCENT SLOPES
123 FELIZ LOAM, 0 TO 2 PERCENT SLOPES
124 FELIZ LOAM, 2 TO 5 PERCENT SLOPES
127 FLUVAQUENTS, 0 TO 1 PERCENT SLOPES
128 GIELOW SANDY LOAM, 0 TO 5 PERCENT SLOPES
133 HAPLAQUEPTS, 0 TO 1 PERCENT SLOPES

155
KEKAWAKA-CASABONNE-WOHLY COMPLEX, 30 TO 50 
PERCENT SLOPES

210 URBAN LAND

213
WOHLY-CASABONNE-PARDALOE COMPLEX, 50 TO 75 
PERCENT SLOPES

215
XEROCHREPTS-HAPLOXERALFS-ARGIXEROLLS COMPLEX, 9 
TO 30 PERCENT SLOPES

216
XEROCHREPTS-HAPLOXERALFS-ARGIXEROLLS COMPLEX, 
30 TO 50 PERCENT SLOPES

221 YOKAYO SANDY LOAM, 0 TO 8 PERCENT SLOPES

224
YOKAYO-PINOLE-PINNOBIE COMPLEX, 0 TO 15 PERCENT 
SLOPES

236 WATER
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Figure 5-11e
Soil Types within the

Bypass Project Footprint

SSURGO Map Unit

Permanent Impact Boundary

Temporary Impact Boundary

Map Unit 
Symbol Map Unit Name

110 CASABONNE-WOHLY LOAMS, 30 TO 50 PERCENT SLOPES
115 COLE CLAY LOAM, 0 TO 2 PERCENT SLOPES
123 FELIZ LOAM, 0 TO 2 PERCENT SLOPES
124 FELIZ LOAM, 2 TO 5 PERCENT SLOPES
127 FLUVAQUENTS, 0 TO 1 PERCENT SLOPES
128 GIELOW SANDY LOAM, 0 TO 5 PERCENT SLOPES
133 HAPLAQUEPTS, 0 TO 1 PERCENT SLOPES

155
KEKAWAKA-CASABONNE-WOHLY COMPLEX, 30 TO 50 
PERCENT SLOPES

210 URBAN LAND

213
WOHLY-CASABONNE-PARDALOE COMPLEX, 50 TO 75 
PERCENT SLOPES

215
XEROCHREPTS-HAPLOXERALFS-ARGIXEROLLS COMPLEX, 9 
TO 30 PERCENT SLOPES

216
XEROCHREPTS-HAPLOXERALFS-ARGIXEROLLS COMPLEX, 
30 TO 50 PERCENT SLOPES

221 YOKAYO SANDY LOAM, 0 TO 8 PERCENT SLOPES

224
YOKAYO-PINOLE-PINNOBIE COMPLEX, 0 TO 15 PERCENT 
SLOPES

236 WATER
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Figure 5-11f
Soil Types within the

Bypass Project Footprint

SSURGO Map Unit

Permanent Impact Boundary

Temporary Impact Boundary

Map Unit 
Symbol Map Unit Name

110 CASABONNE-WOHLY LOAMS, 30 TO 50 PERCENT SLOPES
115 COLE CLAY LOAM, 0 TO 2 PERCENT SLOPES
123 FELIZ LOAM, 0 TO 2 PERCENT SLOPES
124 FELIZ LOAM, 2 TO 5 PERCENT SLOPES
127 FLUVAQUENTS, 0 TO 1 PERCENT SLOPES
128 GIELOW SANDY LOAM, 0 TO 5 PERCENT SLOPES
133 HAPLAQUEPTS, 0 TO 1 PERCENT SLOPES

155
KEKAWAKA-CASABONNE-WOHLY COMPLEX, 30 TO 50 
PERCENT SLOPES

210 URBAN LAND

213
WOHLY-CASABONNE-PARDALOE COMPLEX, 50 TO 75 
PERCENT SLOPES

215
XEROCHREPTS-HAPLOXERALFS-ARGIXEROLLS COMPLEX, 9 
TO 30 PERCENT SLOPES

216
XEROCHREPTS-HAPLOXERALFS-ARGIXEROLLS COMPLEX, 
30 TO 50 PERCENT SLOPES

221 YOKAYO SANDY LOAM, 0 TO 8 PERCENT SLOPES

224
YOKAYO-PINOLE-PINNOBIE COMPLEX, 0 TO 15 PERCENT 
SLOPES

236 WATER
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SSURGO Map Unit Label Description
178 Map Unit Symbol
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Figure 5-11g
Soil Types within the

Bypass Project Footprint

SSURGO Map Unit

Permanent Impact Boundary

Temporary Impact Boundary

Map Unit 
Symbol Map Unit Name

110 CASABONNE-WOHLY LOAMS, 30 TO 50 PERCENT SLOPES
115 COLE CLAY LOAM, 0 TO 2 PERCENT SLOPES
123 FELIZ LOAM, 0 TO 2 PERCENT SLOPES
124 FELIZ LOAM, 2 TO 5 PERCENT SLOPES
127 FLUVAQUENTS, 0 TO 1 PERCENT SLOPES
128 GIELOW SANDY LOAM, 0 TO 5 PERCENT SLOPES
133 HAPLAQUEPTS, 0 TO 1 PERCENT SLOPES

155
KEKAWAKA-CASABONNE-WOHLY COMPLEX, 30 TO 50 
PERCENT SLOPES

210 URBAN LAND

213
WOHLY-CASABONNE-PARDALOE COMPLEX, 50 TO 75 
PERCENT SLOPES

215
XEROCHREPTS-HAPLOXERALFS-ARGIXEROLLS COMPLEX, 9 
TO 30 PERCENT SLOPES

216
XEROCHREPTS-HAPLOXERALFS-ARGIXEROLLS COMPLEX, 
30 TO 50 PERCENT SLOPES

221 YOKAYO SANDY LOAM, 0 TO 8 PERCENT SLOPES

224
YOKAYO-PINOLE-PINNOBIE COMPLEX, 0 TO 15 PERCENT 
SLOPES

236 WATER
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to be hydric in the Oil Well Hill area. Soils along the remaining portion of the alignment (north 

of East Hill Road) are less well-drained (ranging from somewhat poorly drained to very poorly 

drained) and are more likely to have areas that meet hydric conditions. NCSG and BM were 

found in these northern areas and were associated primarily with the Cole clay loam, 0–2% 

slopes map unit and the Fluvaquents, 0–1% slopes map unit. Sections 5.2.3.1 through 5.2.3.14 

provide brief descriptions of the map units that intersect the bypass footprint boundaries.  

5.2.3.1 CASABONNE-WOHLY LOAMS, 30–50% SLOPES 

This map unit is on hills and mountains. The native vegetation is mainly Douglas-fir, tanoak, and 

Pacific madrone. Included in this unit are small areas of Bearwallow, Hellman, Hopland, 

Pardaloe, and Woodin soils. Included areas make up approximately 20% of the map unit. 

The Casabonne soil is deep and well-drained and formed in material weathered from sandstone 

or shale. Typically, the surface layer is loam approximately 15 inches thick. Permeability of the 

Casabonne soil is moderate. Available water capacity is high. Effective rooting depth is 40–

60 inches, and runoff is rapid. 

The Wohly soil is moderately deep and well-drained and formed in material weathered from 

sandstone or shale. Typically, the surface layer is loam approximately 11 inches thick. 

Permeability of the Wohly soil is moderate. Available water capacity is low to moderate. 

Effective rooting depth is 20–40 inches, and runoff is rapid. 

Among the common forest understory plants are brackenfern, blue wildrye, rose, perennial 

bromes, and fescues; however, the soils in this unit retain their tendency to produce woody 

species. Grass is difficult to maintain in most areas. 

5.2.3.2 COLE CLAY LOAM, 0–2% SLOPES 

This very deep, somewhat poorly drained soil is on alluvial plains and in basins and formed in 

recent alluvium derived primarily from sedimentary rock. The vegetation in uncultivated areas is 

mainly annual grasses and forbs. Included in this unit are small areas of Clear Lake soils and 

Cole soils that are poorly drained and have a water table at a depth of less than 18 inches. These 

areas make up approximately 5% of the map unit. 

Typically, the surface layer is clay loam approximately 8 inches thick. Permeability of this Cole 

soil is slow. Available water capacity is high. Effective rooting depth is 60 inches or more. 

Runoff is ponded, and there is a high water table year-round at a depth of 18–36 inches. 
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5.2.3.3 FELIZ LOAM, 0–2% SLOPES 

This very deep, well-drained soil is on alluvial plains and fans and formed in alluvium derived 

primarily from sedimentary rock. The vegetation in areas not cultivated is mainly annual grasses 

and scattered oaks. Included in this unit are areas of Russian loam. Also included are small areas 

of Cole, Pinnobie, Pinole, and Talmage soils and Xerofluvents. Included areas make up 

approximately 15% of the map unit. 

Typically, the surface layer is loam over clay loam approximately 26 inches thick. Permeability 

of this Feliz soil is moderate. Available water capacity is very high. Effective rooting depth is 

60 inches or more, and runoff is slow. 

5.2.3.4 FELIZ LOAM, 2–5% SLOPES 

This very deep, well-drained soil is on alluvial plains and fans and formed in alluvium derived 

primarily from sedimentary rock. The vegetation in areas not cultivated is mainly annual grasses 

and scattered oaks. Included in this unit are areas of Russian loam. Also included are small areas 

of Cole, Pinnobie, Pinole, and Talmage soils and Xerofluvents. Included areas make up 

approximately 15% of the map unit. 

Typically, the surface layer is loam over clay loam approximately 26 inches thick. Permeability 

of this Feliz soil is moderate. Available water capacity is very high. Effective rooting depth is 

60 inches or more, and runoff is slow. 

5.2.3.5 FLUVAQUENTS, 0–1% SLOPES 

These very deep, poorly drained and very poorly drained soils are on floodplains and formed in 

recent alluvium derived primarily from sedimentary rock. The native vegetation is mainly annual 

and perennial grasses and forbs. Included in this unit are small areas of Cole and Gielow soils, 

and small areas of Haplaquepts in basins toward the northern end of Little Lake Valley. Included 

areas make up approximately 15% of the map unit. 

No single profile of Fluvaquents is typical, but one commonly observed in the survey area has a 

mottled, sandy loam surface layer approximately 2 inches thick. Permeability of these 

Fluvaquents is moderately slow to moderately rapid. Available water capacity is generally high 

but is lower in areas where sandy material makes up more than half of the upper 60 inches. 

Runoff is very slow to ponded, and a seasonal (November to March) high water table fluctuates 

between the surface and a depth of 18 inches. 



Chapter 5. Baseline Information 

 
 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
5-42 

 

5.2.3.6 GIELOW SANDY LOAM, 0–5% SLOPES 

This very deep, somewhat poorly drained soil is on alluvial plains and fans. This soil formed in 

alluvium derived primarily from sedimentary rock. The vegetation in areas not cultivated is 

mainly annual and perennial grassland and oaks. Included in this unit are small areas of Clear 

Lake, Cole, Feliz, Russian, and Talmage soils. In Little Lake and Pound Valleys, soils that have 

narrow bands of gravel make up 1–5% of the unit. Included areas make up approximately 10% 

of the map unit. 

Typically, the surface layer is stratified, sandy loam and loam approximately 18 inches thick. 

Permeability of this Gielow soil is moderate. Available water capacity is high. Effective rooting 

depth is 60 inches or more. Runoff is very slow to slow, and a seasonal (November to March) 

high water table fluctuates between depths of 18 and 36 inches. 

5.2.3.7 HAPLAQUEPTS, 0–1% SLOPES 

These very deep, poorly drained soils are in basins and on floodplains. These soils formed in 

alluvium derived primarily from sedimentary rock. The native vegetation is mainly aquatic 

herbs, sedges, and annual grasses. Included in this unit are small areas of Cole clay loam 

bordering basin areas. Also included are small areas of Gielow sandy loam adjacent to 

drainageways and Fluvaquents along old creek bottoms and drainageways. Included areas make 

up approximately 10% of the map unit. 

No single profile of Haplaquepts is typical, but one commonly observed in the survey area has a 

clay loam surface layer approximately 3 inches thick. Permeability of these Haplaquepts is slow 

to moderately slow. Available water capacity is high to very high. Effective rooting depth is 

60 inches or more. Runoff is ponded, and a seasonal (December to April) high water table is 

12 inches above the surface to 12 inches below the surface. 

5.2.3.8 KEKAWAKA-CASABONNE-WOHLY COMPLEX, 30–50% SLOPES 

This map unit is on side slopes of hills and mountains. The native vegetation is mainly 

coniferous forest. Among the common forest understory plants are brackenfern, blue wildrye, 

rose, and perennial bromes and fescues. This unit is 35% Kekawaka loam, 20% Casabonne 

gravelly loam, and 20% Wohly loam. The components of this unit are so intricately intermingled 

that it was not practical to map them separately at the scale used. Included in this unit are small 

areas of Cummiskey, Sanhedrin, Pardaloe, and Woodin soils, rock outcrop, and soils similar to 

the Casabonne and Kekawaka soils. Included areas make up approximately 25% of the map unit. 
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The Kekawaka soil is very deep and well-drained and formed in material derived primarily from 

sandstone and siltstone. The surface layer is loam approximately 4 inches thick. Permeability of 

the Kekawaka soil is moderately slow. Available water capacity is high, effective rooting depth 

is 60 inches or more, and runoff is rapid. 

The Casabonne soil is deep and well-drained. It formed in material derived dominantly from 

sandstone and shale. Typically, the surface layer is gravelly loam approximately 15 inches thick. 

Permeability of the Casabonne soil is moderate. Available water capacity is moderate to high. 

Effective rooting depth is 40–60 inches, and runoff is rapid. 

The Wohly soil is moderately deep and well-drained and formed in material weathered from 

sandstone and shale. Typically, the surface layer is loam approximately 11 inches thick. 

Permeability of the Wohly soil is moderate. Available water capacity is low to moderate. 

Effective rooting depth is 20–40 inches, and runoff is rapid. 

5.2.3.9 URBAN LAND 

This map unit is on terraces and alluvial plains in Ukiah and Little Lake Valleys. Approximately 

60% of this unit consists of areas covered by concrete, asphalt, buildings, or other impervious 

surfaces, and approximately 30% consists of open areas that have been altered by cutting and 

filling or grading for housing developments, shopping centers, schools, parks, industrialized 

areas, and other similar uses. 

Included in this unit are small areas of Talmage soils and Xerofluvents near creekbeds and Cole, 

Feliz, Pinole, Pinnobie, and Yokayo soils in relatively undisturbed areas. Included areas make up 

about 10% of the map unit. Drainage, permeability, surface runoff, and available water capacity 

are all variable. 

5.2.3.10 WOHLY-CASABONNE-PARDALOE COMPLEX, 50–75% SLOPES 

This map unit is on hills and mountains. The native vegetation is mainly Douglas-fir, tanoak, 

Pacific madrone, and black oak. Among the common forest understory plants are brackenfern, 

blue wildrye, rose, and perennial grasses. This unit is 45% Wohly loam, 20% Casabonne 

gravelly loam, and 15% Pardaloe gravelly loam. The components of this unit are so intricately 

intermingled that it was not practical to map them separately at the scale used. Included in this 

unit are small areas of Bearwallow, Kekawaka, Squawrock, and Yorkville soils. This map unit 

makes up about 20% of the total impact area. 

The Wohly soil is moderately deep and well-drained and formed in material weathered from 

sandstone and shale. Typically, the surface layer is loam approximately 11 inches thick. 
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Permeability of the Wohly soil is moderate. Available water capacity is low to moderate. 

Effective rooting depth is 20–40 inches, and runoff is rapid. 

The Casabonne soil is deep and well-drained and formed in material derived predominantly from 

sandstone and shale. Typically, the surface layer is gravelly loam approximately 15 inches thick. 

Permeability of the Casabonne soil is moderate. Available water capacity is moderate to high. 

Effective rooting depth is 40–60 inches, and runoff is rapid. 

The Pardaloe soil is deep and well-drained and formed in material weathered from sandstone, 

siltstone, or shale. The surface layer is gravelly loam approximately 10 inches thick. 

Permeability of the Pardaloe soil is moderate. Available water capacity is low. Effective rooting 

depth is 40–60 inches, and runoff is very rapid. 

5.2.3.11 XEROCHREPTS-HAPLOXERALFS-ARGIXEROLLS COMPLEX, 9–30% SLOPES 

This map unit is on dissected stream terraces and terrace escarpments. The native vegetation is 

mainly scattered oaks, ponderosa pine, Douglas-fir, and manzanita. Among the common forest 

understory plants are manzanita, red fescue, poison-oak, and bedstraw. This unit is 35% 

Xerochrepts, 30% Haploxeralfs, and 25% Argixerolls. The components of this unit are so 

intricately intermingled that it was not practical to map them separately at the scale used. 

Included in this unit are small areas of Redvine soils on ridgetops; Feliz, Gielow, and Talmage 

soils along streams; Yorkville soils on hills underlain by sedimentary rock; and eroded soils. 

Included areas make up approximately 10% of the map unit. 

The Xerochrepts are very deep and well-drained. They formed in alluvium derived from various 

kinds of rock. No single profile of these soils is typical, but one commonly observed in the 

survey area has a surface layer of loam approximately 12 inches thick. Permeability of the 

Xerochrepts is moderate. Effective rooting depth is 60 inches or more, and runoff is rapid. 

The Haploxeralfs are very deep and well-drained. They formed in alluvium derived from various 

kinds of rock. No single profile of these soils is typical, but one commonly observed in the 

survey area has a surface layer of sandy loam or loam 9 inches thick. Permeability of the 

Haploxeralfs is moderate to moderately rapid. Available water capacity is moderate. Effective 

rooting depth is 60 inches or more, and runoff is medium to rapid. 

The Argixerolls are very deep and are moderately well-drained to well-drained. They formed in 

alluvium derived from various kinds of rock. No single profile of these soils is typical, but one 

commonly observed in the survey area has a surface layer of gravelly loam or loam 11 inches 
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thick. Permeability of the Argixerolls is slow to moderately rapid. Available water capacity is 

high to very high. Effective rooting depth is 60 inches or more, and runoff is medium to rapid. 

5.2.3.12 XEROCHREPTS-HAPLOXERALFS-ARGIXEROLLS COMPLEX, 30–50% SLOPES 

This map unit is on dissected stream terraces and terrace escarpments. The native vegetation is 

mainly scattered oaks, ponderosa pine, Douglas-fir, and manzanita. Among the common forest 

understory plants are manzanita, red fescue, poison-oak, and bedstraw. This unit is 40% 

Xerochrepts, 30% Haploxeralfs, and 20% Argixerolls. The components of this unit are so 

intricately intermingled that it was not practical to map them separately at the scale used. 

Included in this unit are small areas of Redvine soils on ridgetops, Yorktree soils that are on hills 

and underlain by sedimentary rock, and eroded soils. Included areas make up 10% of the map 

unit. 

Xerochrepts are very deep and well-drained. They formed in alluvium derived from various 

kinds of rock. No single profile of these soils is typical, but one commonly observed in the 

survey area has a surface layer of loam approximately 12 inches thick. Permeability of the 

Xerochrepts is moderate. Effective rooting depth is 60 inches or more, and runoff is rapid. 

Haploxeralfs are very deep and well-drained. They formed in alluvium derived from various 

kinds of rock. No single profile of these soils is typical, but one commonly observed in the 

survey area has a surface layer of sandy loam or loam 9 inches thick. Permeability of the 

Haploxeralfs is moderate to moderately rapid. Available water capacity is moderate. Effective 

rooting depth is 60 inches or more, and runoff is medium to rapid. 

Argixerolls are very deep and are moderately well-drained to well-drained. They formed in 

alluvium derived from various kinds of rock. No single profile of these soils is typical, but one 

commonly observed in the survey area has a surface layer of gravelly loam or loam 11 inches 

thick. Permeability of the Argixerolls is slow to moderately rapid. Available water capacity is 

high to very high. Effective rooting depth is 60 inches or more, and runoff is medium to rapid. 

5.2.3.13 YOKAYO SANDY LOAM, 0–8% SLOPES 

This very deep, well-drained soil is on old dissected terraces and formed in old alluvium derived 

primarily from sedimentary rock. The vegetation in areas not cultivated is mainly annual grasses 

and scattered oaks. Oregon white oak, blue oak, black oak, and Pacific madrone are the main tree 

species in areas where this unit has not been cleared. Among the common forest understory 

plants are manzanita, poison-oak, ripgut brome, and blue wildrye. Included in this unit are small 
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areas of Pinnobie, Pinole, and Redvine soils. Included areas make up approximately 15% of the 

map unit. 

Typically, the surface layer is sandy loam approximately 8 inches thick. Permeability of this 

Yokayo soil is moderately rapid to a depth of 8 inches and very slow below this depth. Available 

water capacity is moderate. Effective rooting depth is 60 inches or more, and runoff is medium. 

5.2.3.14 YOKAYO-PINOLE-PINNOBIE COMPLEX, 0–15% SLOPES 

This map unit is on old dissected stream terraces. The native vegetation is mainly annual grasses 

and occasional oaks and chaparral. Common plants are soft chess, wild oat, purple needlegrass, 

and filaree. This unit is 35% Yokayo sandy loam, 30% Pinole gravelly loam, and 20% Pinnobie 

loam. The components of this unit are so intricately intermingled that it was not practical to map 

them separately at the scale used. Included in this unit are small areas of Redvine soils on 

ridgetops, Feliz and Talmage soils along streams, and Yorktree soils on hills underlain by 

sedimentary rock. Included areas make up approximately 15% of the map unit. 

The Yokayo soil is very deep and well-drained and formed in old alluvium derived primarily 

from sedimentary rock. Typically, the surface layer is sandy loam approximately 8 inches thick. 

Permeability of this Yokayo soil is moderately rapid to a depth of 8 inches and very slow below 

this depth. Available water capacity is moderate. Effective rooting depth is 60 inches or more, 

and runoff is medium. 

The Pinole soil is very deep and well-drained and formed in alluvium derived primarily from 

sedimentary rock. Typically, the surface layer is gravelly loam approximately 10 inches thick. 

Permeability of the Pinole soil is moderately slow. Available water capacity is moderate. 

Effective rooting depth is 60 inches or more, and runoff is medium. 

The Pinnobie soil is very deep and well-drained. It formed in alluvium derived primarily from 

sedimentary rock. Typically, the surface layer is loam about 11 inches thick. Permeability of the 

Pinnobie soil is moderate. Available water capacity is high. Effective rooting depth is 60 inches 

or more, and runoff is medium. 

5.2.4 Listed Plants 

5.2.4.1 NORTH COAST SEMAPHORE GRASS  

The NCSG populations in the bypass footprint occur in the northern portion of the Huffman 

parcel just east of the bypass intersection with the railroad corridor along a small swale lined 



Chapter 5. Baseline Information 

 
 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
5-47 

 

with Oregon ash and valley oak trees (Appendix B). Caltrans has purchased the portion of the 

Huffman parcel that will not be affected by bypass construction to serve as an NCSG 

rehabilitation area (Appendix C). 

Caltrans completed a baseline study of the NCSG in Little Lake Valley. The results of this study 

can be found in the 2010 baseline report (California Department of Transportation 2011). 

Caltrans also began a 2-year pilot study in the rehabilitation area in December 2011. The study 

consisted of transplanted rhizomes of onsite NCSG plants to a rehabilitation site and installed 

container stock propagated from seeds collected onsite. The purpose of the pilot study is to 

gather information on how to successfully transplant the species. Caltrans performed surveys of 

the existing populations of NCSG in the project area, mitigation areas, and the NCSG pilot study 

area in spring 2012.  Caltrans implemented the NCSG transplant phase in December 2012 – 

January 2013. 

5.2.4.2 BAKER’S MEADOWFOAM 

Most BM habitat in the bypass footprint is on the Rutledge parcels in the central portion and 

between the railroad tracks and US 101 extending into the meadows surrounding Upp Creek in 

the northern portion. There is also a large area of potential BM habitat on the Benbow parcels. 

The locations of BM occurrences are shown in Appendix K.   

In an effort to better identify the extent of potential BM habitat in the impact area, a 1993 study 

(Balance Hydrologics 1993), which defined the environmental conditions (soil types, hydrology, 

elevation, and geomorphology) associated with the occurrence of BM, was reviewed. The 

distribution of these environmental conditions within the project limits, as well as the distribution 

of known plant locations reported in 1997 and 2003, was imported into ArcView GIS, and the 

overlap of these data was used to develop areas of high probability for the presence of BM.  

The BM areas from the 1993, 1997, and 2003 surveys were used to develop polygons of 

observed and potential BM habitat and were depicted in the Conceptual Mitigation Plan (CMP) 

(California Department of Transportation 2006a). These areas of high-probability BM habitat 

encompass and extend beyond the areas of the observed plant locations reported during the 1997 

and 2003 surveys. Subsequent to preparation of the CMP, additional surveys were conducted in 

2007, 2008, and 2009. Information from those additional surveys was merged with the previous 

data to create a complete dataset of BM observed and potential habitat in Little Lake Valley. 

Additional BM surveys were performed in 2011. The 2011 dataset was merged with the previous 

dataset and contains all observed and potential BM habitat. This information was used for the 

calculation of impacts and rehabilitated acreage of BM. Caltrans performed additional baseline 

surveys for BM and NCSG in spring 2012. 
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5.2.5 Protected Fisheries (Category I Riparian Corridors) 

The bypass will affect Outlet Creek, five tributary creeks to Outlet Creek (Haehl, Baechtel, 

Broaddus, Mill, and Upp Creeks), and the streams’ riparian corridors. These streams are referred 

to as Category I Riparian Corridors (protected fisheries) in this MMP.  

The bypass footprint crosses Haehl Creek and its riparian corridor at three locations. One is near 

the footprint’s southern end where the creek flows west across the alignment area (Appendix B). 

In this area, the bypass footprint has been minimized to reduce the impact, although the bypass 

includes both the exit and entry ramps to the roadway in addition to the main roadway. Haehl 

Creek then flows north, crossing the footprint two more times near the central portion before it 

merges with Baechtel Creek, which is located west of the bypass footprint. 

Downstream of the confluence with Haehl Creek, Baechtel Creek flows outside the bypass 

footprint until its confluence with Broaddus Creek. At this confluence, the two streams form 

Outlet Creek. This intersection is just east of the north corner of the WWTP (Appendix B). North 

of the confluence of Baechtel and Broaddus Creeks, the bypass footprint crosses Mill and Upp 

Creeks (Appendix B). 

5.2.6 Waters of the State 

The project will affect numerous waters of the State. These features include wet meadows, 

riparian scrub, riparian woodland wetlands, vernal pools, swales, marshes, creeks and streams, 

and drainages (Appendix B). 

5.2.6.1 WET MEADOW 

Wet meadow is the most extensive wetland type in the bypass alignment footprint and therefore 

will be the most heavily affected wetland type, by area. Wet meadow is found in multiple 

locations in both natural and artificial settings. Large areas of managed hayland and/or grazed 

pasture are included as wet meadow. Introduced, nonnative perennial forage grasses typically 

dominate wet-meadow agricultural pasture. Wet meadows develop in areas where the soil and 

hydrology have remained undisturbed (or only minimally disturbed) for many years. Wet 

meadows typically have poorly drained soils and receive water from winter and spring 

precipitation, agricultural field and pasture irrigation, creek floodplain aquifers, overbank 

flooding, and sheet drainage from excessive runoff. Facultative and facultative wet wetland 

species such as sedges and rushes often compose a significant component of the total 

hydrophytic vegetation in wet meadows in the bypass alignment footprint. Other dominant 

species include pasture grasses such as tall fescue, Italian ryegrass, velvet grass, and Harding 
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grass and other wetland species such as Davy’s semaphore grass, creeping bentgrass, meadow 

foxtail, California oatgrass, creeping ryegrass, pennyroyal, western buttercup, and curly dock. In 

addition, ash and valley oak trees are found sporadically in some wet meadows.  

During wet winters, portions of the wet-meadow areas flood, providing habitat for a number of 

wildlife species, including cinnamon teal, mallard, American widgeon, northern shoveler, wood 

duck, and American coot. These wetlands serve as a source of water for Outlet Creek 

downstream of Little Lake Valley, where it becomes a perennial stream during the summer 

months when the stream reaches in the valley are usually dry. 

From south of East Hill Road to the second intersection with Haehl Creek, wet meadow, which 

includes some small vernal pools, is the dominant vegetation type, constituting approximately 

50% of the affected wetlands (Appendix B). Wet meadows dominate the bypass footprint from 

south of Center Valley Road to the area north of Upp Creek, with the exception of the area near 

the WWTP. The Quail Meadows interchange at the northern end of the bypass footprint also will 

affect wet meadows heavily (Appendix B). 

Vernal pools and swales are found throughout the wet meadow communities and in upland 

grassland habitats south and north of East Hill Road. Swales are shallow, vegetated channels that 

tend to accumulate surface runoff during wet seasons (California Department of Transportation 

2005a). Vernal pools consist of small to large depressions in areas where heavy clay soil 

horizons occur. They are internally drained basins that collect rainfall and surface runoff from 

surrounding grasslands. The impervious layer of subsoil prevents water from quickly infiltrating 

into the soil, forming a shallow, perched water table that is exposed in some depressions. The 

frequency and duration of ponding and saturation vary among vernal pools depending on the size 

of the watershed, depth to the impervious subsoil layer, and timing and amounts of rainfall 

during each rainy season. Characteristic annual hydrophytic plant species in the vernal pools and 

swales include bracted popcornflower, purslane speedwell, downingia, Bolander’s water-

starwort, toad rush, BM, Douglas’ meadowfoam, semaphore grass, and owl’s-clover. Herbaceous 

perennials include spreading rush, slender beak sedge, greensheath sedge, meadow foxtail, 

Timothy grass, pennyroyal, and curly dock (California Department of Transportation 2005a). 

5.2.6.2 MARSH 

Marsh is the second most widely affected wetland type, by area. The majority of the marsh is 

east of US 101 on the Brooke parcels at the northern end of the bypass footprint (Appendix B). A 

large area of riparian woodland wetland is associated with this marsh area. Smaller areas of 

marsh are shown in Appendix B. 



Chapter 5. Baseline Information 

 
 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
5-50 

 

Two marsh communities were identified in the bypass alignment footprint: mixed marsh and tule 

marsh, as described below. Floodwater from Outlet Creek that is trapped in basins and shallow 

groundwater are the principal sources of water for marshes in Little Lake Valley. 

 Mixed marsh in the bypass alignment footprint is found in internally drained basins and low-

lying troughs throughout the northern portion of Little Lake Valley. In the bypass alignment 

footprint, mixed marsh occurs primarily in the Quail Meadows area. Mixed marsh is 

characterized by annual and perennial herbs and grass-like species with taller perennials 

scattered throughout. Dominant species include knotweed, broadleaf water plantain, common 

spikerush, reed canary grass, broadleaf cattail, tule, and Nebraska sedge (California 

Department of Transportation 2000, 2005a). 

 Tule marsh is found in the northern portion of Little Lake Valley where it borders wet 

meadows and riparian woodlands and forms small to large patches within mixed marsh 

wetlands. Unlike mixed marshes, which support a diversity of plants, tule marshes are 

dominated by dense monotypic thickets of tule, with minimal cover by other species 

(California Department of Transportation 2005a). 

Most of the marsh is east of US 101 on the Brooke parcel at the northern end of the bypass 

alignment footprint (Appendix B). A large area of riparian woodland wetland is associated with 

this marsh area. Smaller areas of marsh are shown in Appendix B. 

5.2.6.3 RIPARIAN SCRUB AND RIPARIAN WOODLAND WETLAND 

The project will affect some areas of riparian scrub and riparian woodland wetlands. These 

wetlands are associated with various riparian areas throughout the project vicinity. Riparian 

scrub is found in scattered locations throughout Little Lake Valley along streams and drainage 

ditches, as follows. 

 Willow riparian scrub is found in scattered locations throughout the bypass alignment 

footprint. In addition, willow riparian scrub extends throughout the same ranges as valley oak 

riparian woodland. The main species are arroyo willow, red willow, and Scouler’s willow. 

 Mixed riparian scrub usually develops in artificial or highly disturbed habitats along ditches. 

Mixed scrub vegetation grows 10–30 feet tall and is dominated by coyote bush, poison-oak, 

California rose, Himalayan blackberry, blue elderberry, and arroyo willow. Wet meadow 

species form the dominant understory in portions of the mixed scrub community. Mixed 

riparian scrub in upland areas generally lacks a herbaceous layer and is dominated by coyote 

bush, poison-oak, and Himalayan blackberry. 
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Riparian woodlands in the bypass alignment footprint range from multilayered, multispecies 

woodlands with dense scrub understory to small groups of trees. Riparian woodland 

communities might have occupied extensive portions of Little Lake Valley before these areas 

were cleared for pasture and agriculture. In general, riparian communities qualify as sensitive 

plant communities because they are relatively scarce compared to their historical extent and 

because they provide important foraging and nesting habitat for many resident and migratory 

wildlife species (Gaines 1974; Remsen 1978; Harris et al. 1988; Sanders and Flett 1989). Three 

types of riparian woodland habitat occur in the bypass alignment footprint. 

 Mixed riparian woodland, comprising canopy, midstory, shrub, and herb layers, is found 

along major creeks and drainages throughout the bypass alignment footprint. Box elder, red 

alder, Oregon ash, Fremont cottonwood, valley oak, and arroyo willow dominate the canopy 

and midstory layers. Himalayan blackberry, California blackberry, dogwood, twinberry, 

gooseberry, California rose, blue elderberry, and clematis dominate the shrub layer. Common 

plants in the herb layer include short-scale sedge, creeping ryegrass, spreading rush, avens, 

cow parsnip, common dandelion, and common meadow-rue (California Department of 

Transportation 2000, 2005a). 

 Ash riparian woodland is common in the northern and central portions of the bypass 

alignment footprint, where it is found along creeks, fence rows, levees, troughs, and low 

terraces. This community occurs in wetter landscape positions than other riparian habitat 

types in Little Lake Valley, and the long-term flooding and soil saturation that characterize it 

can preclude the establishment of other riparian tree species. The overstory consists entirely 

of Oregon ash. The shrubs and herbaceous species found in the understory vary with the 

amount of soil moisture. Oregon ash saplings, arroyo willow, and blackberry are commonly 

observed in the understory; in wetter areas, other dominant species are sedges, rushes, 

perennial ryegrass, western buttercup, cutleaf geranium, common spikerush, reed canary 

grass, broadleaf cattail, and tule. In drier areas, blackberry shrubs are interspersed with 

hawthorn, poison-oak, honeysuckle, Pacific ninebark, and white snowberry (California 

Department of Transportation 2005a). 

 Valley oak riparian woodlands are scattered throughout the bypass alignment footprint, 

typically along low and high terraces adjacent to creeks and intermittent drainages. Scattered 

individual valley oaks are common in open fields, and groves of valley oaks grow along 

creeks, fences, and roads on higher terraces (California Department of Transportation 2005a). 

5.2.6.4 OTHER WATERS  

Haehl, Baechtel, Broaddus, Mill, Upp, and Outlet Creeks are the major other waters affected by 

the project. All these creeks cross the bypass alignment footprint as they convey water through 
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Little Lake Valley. The project also will affect a number of smaller tributaries and drainages in 

the bypass alignment footprint. 

Except for Upp Creek, most streams that traverse the bypass alignment footprint are shaded by 

mature riparian vegetation. These streams provide fish habitat and support juvenile and adult 

salmonids. Instream habitat consists of pools, riffles, and shallow runs and glides. Streambanks 

are typically steep and channels incised. 

All five streams within the bypass alignment footprint and the lower parts of their tributaries 

provide important habitat for adult and juvenile anadromous salmonids migrating to and from 

Outlet Creek. Some spawning and seasonal rearing could occur in some reaches of these creeks 

in the bypass alignment footprint (California Department of Transportation 1997; Harris pers. 

comm.). California roach and introduced warmwater species (e.g., sunfish, largemouth bass) are 

predominant during reduced-flow periods in summer and early fall. There is a need to improve 

water quality and general stream habitat conditions at several locations. 

Haehl Creek is a 5.1-mile intermittent stream draining a watershed of approximately 6.2 mi2. The 

watershed is privately owned and primarily managed for urban residential and commercial 

development (California Department of Fish and Game 1995). In spring 2004, nine reaches of 

Haehl Creek in the project area were surveyed for Modified Alternative J1T (California 

Department of Fish and Game 2004). These surveys found existing aquatic habitat for salmonid 

fish to be extremely poor in three of the reaches and fair in six. Flows ranged from 

subsurface/intermittent to less than 1 cubic foot per second (cfs). The poorer reaches almost 

entirely comprised silt-laden runs and pools. The fair reaches had a mix of fines and gravel 

across pools, runs, and riffles. 

Baechtel Creek is a 3.24-mile blue-line stream draining a watershed of approximately 9.17 mi2. 

Oak grassland dominates the watershed. The watershed is mostly in private ownership; 

approximately one third of the watershed lies within the Willits city limits (California 

Department of Fish and Game 1995). The Humboldt County Resource Conservation District 

conducted an aquatic invertebrate study on Baechtel Creek in 1998 and found the creek to have 

moderate to high degradation because of increased sediment loads caused by mass wasting, 

slumps, and highly erosive soils (Humboldt County Resource Conservation District 1998). In 

spring 2004, two reaches of Baechtel Creek in the project area were surveyed for Modified 

Alternative J1T (California Department of Fish and Game 2004). These surveys found existing 

aquatic habitat for salmonids to be fair. Flows were at approximately 3 cfs, and substrates were 

found to consist of silt/sand/gravel in runs and gravel in riffles. 
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Broaddus Creek is a 6.27-mile blue-line stream draining a watershed of approximately 7.95 mi2. 

The watershed is privately owned and is managed as rangeland. One fifth of the watershed is 

within the Willits city limits. Broaddus Creek has a moderate gradient (2–4%) with entrenched 

“gully” streambanks for its first 7,037 feet. The Humboldt County Resource Conservation 

District conducted an aquatic invertebrate study on Broaddus Creek in 1998 and found the creek 

to have moderate to high degradation because of increased sediment loads caused by mass 

wasting, slumps, and highly erosive soils (Humboldt County Resource Conservation District 

1998). In spring 2004, two reaches of Broaddus Creek in the project area were surveyed for 

Modified Alternative J1T (California Department of Fish and Game 2004). These surveys found 

existing aquatic habitat for salmonids to be fair. Flows were at approximately 2 cfs, and 

substrates were found to consist of fines in pools, fines/gravel/boulders in runs, and gravel in 

riffles. 

Upp Creek is an intermittent stream. In spring 2004, two reaches of Upp Creek in the project 

area were surveyed for Modified Alternative J1T (California Department of Fish and Game 

2004). These surveys found existing aquatic habitat for salmonid fish to be extremely poor. 

Flows were subsurface or intermittent, and substrates were found to consist of fines in pools, 

fines covering gravel in runs, and gravel in riffles. 

Mill Creek is an intermittent stream. In spring 2004, two reaches of Mill Creek in the project 

area were surveyed for Modified Alternative J1T (California Department of Fish and Game 

2004). These surveys found existing aquatic habitat for salmonid fish to be fair. 

Haehl, Baechtel, Broaddus, Mill, Upp, and Outlet Creeks are the major other waters affected by 

the bypass project. Crossings of these Category I Riparian Corridors are discussed in Section 

5.2.5. All these creeks cross the bypass project footprint as they convey water through Little 

Lake Valley. 

The bypass project also will affect a number of smaller tributaries and drainages in the bypass 

project footprint. 

5.2.7 Riparian Habitats (Category II, III, and Other Riparian Corridors) 

The majority of affected Category II and III Riparian Corridors are associated with Haehl Creek 

in the southern half of the bypass project footprint. While these corridors are, for the most part, 

located near the intersection of Haehl Creek and the bypass project footprint, there is one large 

area of Category II Riparian Corridor between the first and second intersections of the footprint 

with Haehl Creek (Appendix B). 
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The northern half of the bypass project footprint contains three areas of Category III Riparian 

Corridor. The first is north of East Hill Road on a State-owned parcel (Appendix B). The second 

is along the northern edge of the Rutledge stock pond (Appendix B). The third, along an area 

east and west of the railroad corridor, lines a tributary of Mill Creek (Appendix B). 

Other riparian is defined as areas of riparian vegetation outside the Category I, II, or III Riparian 

Corridors. Other riparian woodlands affected by the bypass project are located on the Brooke 

parcels in the northern portion of the bypass project footprint. 

5.2.8 Oak Woodlands 

The affected oak woodland areas support valley oak, black oak, Oregon white oak, and canyon 

live oak in combination with other plants—primarily Douglas-fir and California fescue. The 

locations of oak woodland and forest communities in the bypass footprint are shown in 

Appendix B. Because of the functional importance of open foraging areas in the oak woodland 

habitats, CDFW requested that impacts on both the oak woodland areal canopy and its grassland 

component be enumerated. Because of the long time and the resulting temporal habitat loss 

between the removal of existing oak woodland and the maturation of an oak woodland 

restoration area, CDFW determined that all impacts on oak woodlands will be considered 

permanent. The project impacts on oak woodlands are summarized in Table 2-3. The following 

paragraphs describe the oak woodland plant communities that occur throughout the bypass 

footprint. 

Oregon white oak woodland is prevalent in the upland areas in the southernmost foothill section 

of the bypass footprint, including a small area near the Haehl Creek interchange. Oregon white 

oak woodland is considered upland oak woodland because of the well-drained, steeply sloped 

soils on which it typically occurs. Other oak woodlands occur at Oil Well Hill that are dominated 

by black oak associated with Douglas-fir. Many oaks in this area appear to be old-growth trees 

because of their considerable diameters (up to 7 feet diameter at breast height [dbh]). Most 

likely, these trees were avoided by loggers during the cutting of Douglas-fir and coast redwood 

evidenced by the large decomposing stumps throughout the Oil Well Hill area. 

The lowland oak woodlands comprise primarily plant communities dominated by black and 

valley oaks. Black oak competes successfully with valley oak for space in the southern part of 

the bypass footprint. Its range extends north to near East Hill Road, where the soils change from 

well-drained to poorly drained. Black oak can withstand a high water table during the rainy 

season and can compete with valley oak in well-drained soils, which dry up in the summer in this 

transitional foothill area. The resulting plant community is the black oak–valley oak association. 
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Many other typically upland species, such as Pacific madrone and manzanita, occur along with 

black oak and valley oak in the riparian corridors in this area. 

Because of the poorly drained clayey soils north of East Hill Road and throughout the rest of the 

bypass footprint, the remaining oak woodlands in the project area are dominated by valley oak 

and are classified as lowland oak woodland. 

5.3 Offsite Mitigation Areas 

The offsite mitigation properties are located east of the bypass footprint or, in some cases 

(Benbow, Brooke, Ford, Lusher, and Niesen), on parcels occupied by the bypass footprint 

(Figure 3-2). Most of the offsite parcels currently are used for livestock grazing and/or hay 

production, and a few are fallow. The sensitive biological resources on the offsite mitigation 

parcels are similar to those in the bypass footprint in that they include NCSG, BM, anadromous 

fish habitat, waters of the State, riparian habitat, oak woodland, and upland/grassland. These 

sensitive biological resources are discussed below, by parcel. Table 5-1 lists the offsite 

mitigation parcels, their size, assessor’s parcel number (APN), and the acreage of sensitive 

biological resources that currently occur on each parcel. Figures 5-12a, 5-12b, and 5-12c show 

the soil types on each offsite mitigation parcel.  

Note that the acreage numbers provided in Table 5-1 and the parcel descriptions below reflect 

the existing amount of resources on the parcel. In other words, they reflect the properties as they 

are found prior to the bypass alignment construction and establishment of new wetlands. As 

stated above, the bypass alignment intersects with some of the mitigation parcels (e.g., Benbow). 

After construction of the bypass and new wetlands, the acreage numbers of biological resources 

present will be different from what were found prior to this work. 

This differs from the resource amounts reported in Chapters 2 and 6. The numbers in Chapter 6 

are lower because the bypass footprint and the areas of new wetland establishment that overlap 

existing resources are not included. Riparian and oak woodlands on the offsite mitigation parcels 

often overlap. In order to avoid counting the woodlands as both riparian and oak woodlands, and 

over-representing the total woodland present on a parcel, Caltrans established a priority order—

counting riparian habitat first and oak woodlands second. Where oaks are within a riparian 

forest, those oak trees were not counted as oak woodland; rather, the entire area was classified as 

riparian habitat. Consequently, the area of lowland oak woodland on the offsite mitigation 

parcels is smaller than would be expected if oaks within riparian habitat were counted. 
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Figure 5-12a
Soil Types within the 

Offsite Mitigation Parcels

Offsite Mitigation Parcels

SSURGO Map Unit

Road

Permanent Impact Boundary

Temporary Impact Boundary

SSURGO Map Unit Label Description

Study Area Label Description
178 Map Unit Symbol

Frost
108-07-04

Property Owner

Assesor Parcel Number

Willits Bypass Project

Code Soil Type
110 CASABONNE-WOHLY LOAMS, 30 TO 50 PERCENT SLOPES
111 CASABONNE-WOHLY-PARDALOE COMPLEX, 50 TO 75 

PERCENT SLOPES
112 CLEAR LAKE CLAY, 0 TO 2 PERCENT SLOPES
115 COLE CLAY LOAM, 0 TO 2 PERCENT SLOPES
123 FELIZ LOAM, 0 TO 2 PERCENT SLOPES
124 FELIZ LOAM, 2 TO 5 PERCENT SLOPES
126 FELIZ CLAY LOAM, GRAVELLY SUBSTRATUM, 2 TO 8 

PERCENT SLOPES
127 FLUVAQUENTS, 0 TO 1 PERCENT SLOPES
128 GIELOW SANDY LOAM, 0 TO 5 PERCENT SLOPES
133 HAPLAQUEPTS, 0 TO 1 PERCENT SLOPES
137 HENNEKE-MONTARA COMPLEX, 50 TO 75 PERCENT 
172 PARDALOE-KEKAWAKA-CASABONNE COMPLEX, 50 TO 

75 PERCENT SLOPES
178 PINOLE GRAVELLY LOAM, 2 TO 8 PERCENT SLOPES
194 SANHEDRIN-KEKAWAKA-SPEAKER COMPLEX, 30 TO 50 

PERCENT SLOPES
203 TALMAGE GRAVELLY SANDY LOAM, 0 TO 2 PERCENT 
211 WITHERELL-HOPLAND-SQUAWROCK COMPLEX, 50 TO 75 

PERCENT SLOPES
215 XEROCHREPTS-HAPLOXERALFS-ARGIXEROLLS COMPLEX, 

9 TO 30 PERCENT SLOPES
224 YOKAYO-PINOLE-PINNOBIE COMPLEX, 0 TO 15 PERCENT 

SLOPES
233 YORKVILLE-SQUAWROCK-WITHERELL COMPLEX, 30 TO 

50 PERCENT SLOPES
236 WATER
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Figure 5-12b
Soil Types within the 

Offsite Mitigation Parcels

Offsite Mitigation Parcels

SSURGO Map Unit

Road

Permanent Impact Boundary

Temporary Impact Boundary

SSURGO Map Unit Label Description

Study Area Label Description
178 Map Unit Symbol

Frost
108-07-04

Property Owner

Assesor Parcel Number

Willits Bypass Project

Code Soil Type
110 CASABONNE-WOHLY LOAMS, 30 TO 50 PERCENT SLOPES
111 CASABONNE-WOHLY-PARDALOE COMPLEX, 50 TO 75 

PERCENT SLOPES
112 CLEAR LAKE CLAY, 0 TO 2 PERCENT SLOPES
115 COLE CLAY LOAM, 0 TO 2 PERCENT SLOPES
123 FELIZ LOAM, 0 TO 2 PERCENT SLOPES
124 FELIZ LOAM, 2 TO 5 PERCENT SLOPES
126 FELIZ CLAY LOAM, GRAVELLY SUBSTRATUM, 2 TO 8 

PERCENT SLOPES
127 FLUVAQUENTS, 0 TO 1 PERCENT SLOPES
128 GIELOW SANDY LOAM, 0 TO 5 PERCENT SLOPES
133 HAPLAQUEPTS, 0 TO 1 PERCENT SLOPES
137 HENNEKE-MONTARA COMPLEX, 50 TO 75 PERCENT 
172 PARDALOE-KEKAWAKA-CASABONNE COMPLEX, 50 TO 

75 PERCENT SLOPES
178 PINOLE GRAVELLY LOAM, 2 TO 8 PERCENT SLOPES
194 SANHEDRIN-KEKAWAKA-SPEAKER COMPLEX, 30 TO 50 

PERCENT SLOPES
203 TALMAGE GRAVELLY SANDY LOAM, 0 TO 2 PERCENT 
211 WITHERELL-HOPLAND-SQUAWROCK COMPLEX, 50 TO 75 

PERCENT SLOPES
215 XEROCHREPTS-HAPLOXERALFS-ARGIXEROLLS COMPLEX, 

9 TO 30 PERCENT SLOPES
224 YOKAYO-PINOLE-PINNOBIE COMPLEX, 0 TO 15 PERCENT 

SLOPES
233 YORKVILLE-SQUAWROCK-WITHERELL COMPLEX, 30 TO 

50 PERCENT SLOPES
236 WATER
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Figure 5-12c
Soil Types within the 

Offsite Mitigation Parcels

Offsite Mitigation Parcels

SSURGO Map Unit

Road

Permanent Impact Boundary

Temporary Impact Boundary

SSURGO Map Unit Label Description

Study Area Label Description
178 Map Unit Symbol

Frost
108-07-04

Property Owner

Assesor Parcel Number

Willits Bypass Project

Code Soil Type
110 CASABONNE-WOHLY LOAMS, 30 TO 50 PERCENT SLOPES
111 CASABONNE-WOHLY-PARDALOE COMPLEX, 50 TO 75 

PERCENT SLOPES
112 CLEAR LAKE CLAY, 0 TO 2 PERCENT SLOPES
115 COLE CLAY LOAM, 0 TO 2 PERCENT SLOPES
123 FELIZ LOAM, 0 TO 2 PERCENT SLOPES
124 FELIZ LOAM, 2 TO 5 PERCENT SLOPES
126 FELIZ CLAY LOAM, GRAVELLY SUBSTRATUM, 2 TO 8 

PERCENT SLOPES
127 FLUVAQUENTS, 0 TO 1 PERCENT SLOPES
128 GIELOW SANDY LOAM, 0 TO 5 PERCENT SLOPES
133 HAPLAQUEPTS, 0 TO 1 PERCENT SLOPES
137 HENNEKE-MONTARA COMPLEX, 50 TO 75 PERCENT 
172 PARDALOE-KEKAWAKA-CASABONNE COMPLEX, 50 TO 

75 PERCENT SLOPES
178 PINOLE GRAVELLY LOAM, 2 TO 8 PERCENT SLOPES
194 SANHEDRIN-KEKAWAKA-SPEAKER COMPLEX, 30 TO 50 

PERCENT SLOPES
203 TALMAGE GRAVELLY SANDY LOAM, 0 TO 2 PERCENT 
211 WITHERELL-HOPLAND-SQUAWROCK COMPLEX, 50 TO 75 

PERCENT SLOPES
215 XEROCHREPTS-HAPLOXERALFS-ARGIXEROLLS COMPLEX, 

9 TO 30 PERCENT SLOPES
224 YOKAYO-PINOLE-PINNOBIE COMPLEX, 0 TO 15 PERCENT 

SLOPES
233 YORKVILLE-SQUAWROCK-WITHERELL COMPLEX, 30 TO 

50 PERCENT SLOPES
236 WATER
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Table 5-1. Summary of Sensitive Biological Resources That Presently Occur on the Offsite Mitigation Parcels (Existing Resources) 

Owner 
Assessor’s 

Parcel 
Number 

Size (acres) 
NCSG 

Observed 
BM 

Observed 

BM 
Potential 
Habitat 

Category I 
Riparian 

Jurisdictional 
Wetland 

Other 
Waters of 

the US 

Category II 
Riparian 

Category III 
Riparian 

Other 
Riparian 

Woodland 

Lowland 
Oak 

Woodland 

Upland Oak 
Woodland 

Lowland 
Oak 

Grassland 

Upland Oak 
Grassland 

Arkelian 103-230-04 9.96 0.119 - - - 8.638 - - - 8.784 - - 1.175 - 

Benbow 007-010-04 36.16 - - 0 1.800 29.358 0.333 - 1.077 0.868 0.007 - 16.498 - 

007-020-03 33.54 - - 0 1.167 27.020 0.231 - 0.526 0.519 0.016 - 12.308 - 

108-020-06 46.53 - 1.630 41.32 0.002 44.911 - - - 2.289 - - 2.054 - 

108-030-07 54.74 - 1.250 46.33 - 53.856 - - - 1.888 0.001 - 3.927 - 

108-040-13 40.96 - 0.010 4.89 - 36.996 1.161 - 3.863 2.044 0.003 - 20.600 - 

Brooke 038-020-11 11.89 - - - 0.331 11.885 - - - 0.145 - - 0.010 - 

038-040-09 14.99 - - - - 14.983 - - - 7.503 - - 0.447 - 

108-020-03 9.20 - - - 3.542 8.020 0.850 - - 0.581 - - 0.101 - 

108-030-01 16.90 - - - 6.181 16.095 0.567 - - 7.341 - - 0.435 - 

Ford 108-010-05 76.57 - 13.430 56.67 0.088 75.238 1.216 - - 3.467 - - 2.952 - 

108-010-06 138.87 - 18.440 87.60 10.929 113.016 3.376 1.009 - 6.355 - - 0.484 - 

108-020-04 143.75 - 4.450 80.14 8.374 113.543 1.748 - - 3.571 - - 12.807 - 

108-030-02 50.99 - 0.100 6.36 2.005 37.118 0.485 0.325 - 1.978 - - 14.050 - 

108-030-05 80.39 - 0.080 12.73 7.010 60.226 2.148 - - 6.948 - - 10.704 - 

Frost 108-070-04 46.53 0.030 2.150 27.82 - 41.597 0.256 - 0.601 0.074 0.314 - 3.849 - 

Goss 103-230-02 10.08 4.320 0.004 2.53 - 8.449 - - - 3.185 0 - 4.902 - 

Huff 037-240-RW 12.65 - 0.080 1.22 5.416 4.175 1.966 - - 0.824 - - 2.928 - 

Huffman 108-040-08 2.97 0.22 - - - - - - - - - -  - 

Lusher 038-060-08 18.65 - 1.14 9.37 0.914 4.869 0.492 - - 0.970 0.014 - 4.697 - 

108-030-03 23.88 - 4.67 15.40 1.822 19.393 0.153 - - 2.048 0.005 - 13.632 - 

108-030-04 66.17 0.588 - - 11.756 36.063 2.021 1.056 - 12.145 0.003 - 24.470 - 

MGC Plasma North 103-230-06 18.22 0.043 0.100 2.55 - 4.040 - - - 0.080 0.788 - 7.235 - 

MGC Plasma Middle 103-250-14 27.04 - - 0.02 - 2.507 - - - - 0.415 - 3.146 - 

Nance 108-050-06 73.90 - 28.200 42.09 0.541 72.497 0.204 - - 0.877 - - - - 

Niesen 108-040-02 27.43 - 2.89 14.79 0.088 19.261 0.460 - - 0.049 0.351 - 3.517 - 

Taylor 037-210-16 84.67 - - - - - - - - - - 35.040 - 3.590 

037-221-65 79.52 - - - - - - - - - - 8.16 - 3.180 

               

               

Watson 037-221-30 115.59 - 9.540 52.40 5.687 81.137 0.255 - - 10.321 0.599 - 10.225 - 

037-250-05 51.11 - 0.470 0.34 5.710 49.260 0.194 - - 6.443 - - 0.662 - 

Wildlands 108-020-07 7.77 - - 1.28 1.219 2.913 0.164 - - 1.067 - - - - 

108-030-08 8.00 - - 4.35 - 7.025 - - - 1.093 - - - - 

108-060-01 63.39 - 1.00 31.28 5.418 41.028 1.388 - - 5.241 0.009 - 7.268 - 

108-060-02 106.81 - 42.890 60.970 4.626 101.478 1.188 - - 1.365 - - 2.619 - 

108-070-08 64.06 - 4.590 33.11 5.915 51.138 1.486 2.442 1.290 6.985 - - 28.165 - 

108-070-09 121.87 - 3.510 75.17 12.073 97.531 2.682 4.341 - 5.662 - - 35.592 - 

 Total 1795.75 5.32 140.624 710.73 102.614 1,295.264 23.299 9.173 7.357 112.71 2.52 43.20 251.46 6.77 
NCSG = North Coast Semaphore Grass. 

BM = Baker’s Meadowfoam. 
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Some of the offsite mitigation parcels support riparian vegetation not associated with Category I, 

II, or III streams and designated as other riparian in this document. This riparian habitat often is 

located along fence lines or low areas; in some cases the riparian habitat occurs along abandoned 

channels where flow has been diverted upstream into other channels. Many of these isolated 

areas of riparian habitat appear to have been created during land-clearing for agricultural 

purposes. In view of the overarching vision of restoring habitat functions and values, 

safeguarding other riparian areas that historically were connected to the much more extensive 

riparian woodlands that occurred in Little Lake Valley is consistent with the mitigation strategy 

employed on the offsite mitigation parcels. 

5.3.1 Arkelian (APN 103-230-04) 

The Arkelian parcel is relatively undeveloped and is largely covered in a dense stand of riparian 

forest. A small section at the southern end of the Arkelian parcel and the parcel to the south are 

used for hay production. An aerial photograph taken in 1956 shows the vegetation on the parcel 

in much the same state as its current condition (Cartwright Aerial Surveys 1956). 

5.3.1.1 HISTORICAL AND EXISTING VEGETATION 

The presence of a mature riparian forest on most of the Arkelian parcel suggests that the 

vegetation is very similar to the historical vegetation that occurred there. An aerial photograph 

taken in 1956 depicts the parcel much the same as its current condition (Cartwright Aerial 

Surveys 1956). 

Vegetation on the Arkelian parcel is dominated by a dense stand of mature riparian forest 

composed of valley oak and Oregon ash in the overstory. Understory vegetation includes 

Himalayan blackberry, California blackberry, poison-oak, tall fescue, sedges, spreading rush, 

cow parsnip, and false Solomon’s seal. 

A small clearing on the northeast corner contains wet meadow. The northwest corner and the 

southern boundary of the parcel support upland meadow vegetation. Wet meadow areas on the 

Arkelian parcel are dominated by tall fescue, creeping bentgrass, perennial ryegrass, western 

buttercup, spreading rush, and pennyroyal. 

5.3.1.2 HISTORICAL AND EXISTING HYDROLOGY/TOPOGRAPHY 

Analysis of the Willits USGS 7.5-minute quadrangle map (U.S. Geological Survey 1991) 

indicates that an unnamed intermittent tributary of Davis Creek historically traversed the parcel 
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from southeast to northwest. This drainage no longer is distinguishable on the Arkelian parcel, 

but it begins to form a channel on the adjacent parcel to the northwest. 

Hydrology on the Arkelian parcel is influenced by the presence of artificial drainage ditches on 

the eastern boundary (adjacent to the Goss parcel) and the southern boundary. These ditches are 

intended to drain water from the centers of the adjacent parcels to the east and south to allow hay 

production. In general, water flowing north from the southern end of the Goss parcel (adjacent 

parcel to the east) is directed westward into a ditch that defines the southern boundary of the 

Arkelian parcel. This ditch, or swale, flattens out, directing water to the northwest, roughly 

paralleling the former intermittent stream channel indicated on the Willits USGS quadrangle 

map. Water continues to flow northwest, exiting the parcel and eventually forming a stream 

channel tributary to Davis Creek, as mentioned above. These ditches are also subject to a 

seasonal high water table. 

5.3.1.3 SOILS/SUBSTRATES 

The Mendocino County, Eastern Part and Southwestern Part of Trinity County Soil Survey 

(Natural Resources Conservation Service 2009) depicts the Arkelian parcel as having the 

following soil map units. 

 Gielow sandy loam, 0–5% slopes—deep, somewhat poorly drained soils that typically 

occur on alluvial plains and fans. This soil formed from alluvium from sedimentary rocks. 

Surface horizon textures are sandy loam. Subsurface horizon textures consist of stratified 

loam, fine sandy loam, sandy loam, or sandy clay loam. 

 Cole clay loam, 0–2% slopes—very deep, somewhat poorly drained soils that typically 

occur on river terraces, basins, and floodplains or on alluvial fans. This soil formed from 

alluvium from mixed sources. Surface horizon textures consist of loam, clay loam, silt loam, 

or silty clay loam. Subsurface horizon textures consist of silty clay loam, clay loam, silty 

clay, or clay. 

Soil data were collected on the Arkelian parcel during wetland delineation efforts (California 

Department of Transportation 2009b). Soils ranged from loam to clay loam and had hydric soil 

indicators. 

5.3.1.4  LISTED PLANTS 

Special status–plant surveys were conducted on the Arkelian parcel in March 2010. The results 

of these surveys are presented in the baseline report (California Department of Transportation 

2011). These surveys identified NCSG on the parcel. NCSG was found mostly in the southwest 
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corner of the parcel with a few smaller stands in the southeast corner of the parcel. A total of 

0.12 acre of NCSG was mapped on the Arkelian parcel during the 2010 surveys.  

Caltrans performed subsequent surveys for NCSG on the Arkelian parcel in spring 2011. A 

report documenting the 2011 NCSG survey results has been completed. Caltrans performed 

additional NCSG and BM surveys in spring 2012. 

5.3.1.5 PROTECTED FISHERIES (CATEGORY I RIPARIAN CORRIDORS) 

No Category I Riparian Corridor was identified on this parcel. 

5.3.1.6 WATERS OF THE STATE 

Based on a wetland delineation conducted for the Arkelian parcel (California Department of 

Transportation 2009b), 8.64 acres of wetland are present on the parcel. Wetland types mapped on 

the Arkelian parcel include swale and riparian woodland wetlands. No other waters were 

identified. 

There is a total of 0.43 acre of wetland swale on the Arkelian parcel. The wetland swales cross 

the southwest corner of the parcel generally from southeast to northwest. As described in Section 

5.3.1.2, these swales flow into a tributary of Davis Creek. The swales occur within the riparian 

woodland wetland discussed below. 

There is a total of 8.21 acres of riparian woodland wetland on the Arkelian parcel. The riparian 

woodland wetland is dominated by valley oaks and Oregon ash in the overstory and Himalayan 

blackberry, California blackberry, and poison-oak in the understory. 

5.3.1.7 RIPARIAN HABITATS (CATEGORY II, III, AND OTHER RIPARIAN CORRIDORS) 

No Category II or III Riparian Corridors were identified on this parcel. 

There is a total of 8.78 acres of other riparian on the Arkelian parcel. This riparian habitat is the 

dominant vegetative cover on the parcel. This vegetation also is classified as valley oak riparian 

woodland. This area coincides with the wetland riparian woodland discussed above; however, 

because its canopy overlaps the wetland swales defined above, the acreage reported here includes 

the acreage of the wetland swale that is covered by the canopy. 
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5.3.1.8 OAK WOODLANDS 

The riparian woodland on the Arkelian parcel is mapped entirely as valley oak riparian woodland 

because mature valley oaks are the dominant species in the canopy. Accordingly, the woodland 

acreage was calculated as riparian woodland, not oak woodland. 

There are also 1.18 acres of lowland oak grassland on the Arkelian parcel that fall outside the 

valley oak riparian habitat discussed above. 

5.3.2 Benbow (APNs 007-010-04, 007-020-03, 108-020-06, 108-030-07, and 108-
040-13) 

The Benbow property consists of five contiguous parcels totaling approximately 212 acres. The 

Benbow parcels start just north of East Commercial Street and continue north for approximately 

2 miles. The Benbow parcels are used for grazing horses and cattle; the grazing intensity appears 

to be light. There is no evidence to suggest that the parcels currently are irrigated or that they 

have been irrigated in the recent past. No evidence of cultivation or mowing was observed during 

field surveys in 2008 and 2009. 

A residence, water tower, and barns are on Benbow parcel 007-020-03, just north of East 

Commercial Street. 

5.3.2.1 HISTORICAL AND EXISTING VEGETATION 

The Benbow property likely was vegetated historically in a mosaic of wetland meadow and 

riparian woodland that extended into the property from the adjacent drainages. The overstory 

likely was dominated by a mix of valley oak, Oregon ash, cottonwood, alder, and willow. A 

1956 aerial photograph (Cartwright Aerial Surveys 1956) shows a pattern of parallel, north-south 

lines in the two northernmost parcels (108-020-06 and 108-030-07), suggesting that these parcels 

were likely in hay production in the past. The photo shows scattered trees and a thin strip of 

riparian vegetation along the fence rows and channels. 

The Benbow parcels currently are managed for grazing and contain mostly perennial grassland 

and wet-meadow plant communities. The dominant upland grassland species include Kentucky 

bluegrass, clovers, tall fescue, rough cat’s ear, cranesbill, and perennial ryegrass. Dominant 

species in the wetlands include meadow foxtail, field sedge, straight beaked buttercup, California 

semaphore grass, spreading rush, pennyroyal, lythrum, and stipulate popcornflower. Masses of 

invasive Himalayan blackberry occur in some areas, particularly those that appear to have been 

disturbed along the western property boundary. Nonnative annual grassland, dominated by 
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Mediterranean barley and perennial ryegrass, occurs in a few very small areas. (California 

Department of Transportation 2009b; U.S. Army Corps of Engineers 2011). Riparian woodlands 

occur along fence rows and the stream channels that border the Benbow parcels. Riparian 

woodland types include valley oak riparian woodland, mixed riparian woodland, Oregon ash 

riparian woodland, and willow riparian scrub. Isolated mature valley oaks and Oregon ash occur 

throughout the Benbow parcels (California Department of Transportation 2009b; U.S. Army 

Corps of Engineers 2011). These woodlands appear to be much denser than in 1956 aerial 

photographs (Cartwright Aerial Surveys 1956). 

5.3.2.2 HISTORICAL AND EXISTING HYDROLOGY/TOPOGRAPHY 

Soil survey information from 1920 (Dean 1920) indicates that a lake historically formed at the 

northern end of Little Lake Valley during the rainy season, even during very low rainfall years. 

At the end of a series of heavy rainfall events in February 1915, the lake encompassed 

1,875 acres and was 12 feet deep over a 300-acre area. At that time, the high water mark of the 

lake was at the 1,330-foot contour, which roughly corresponds to the north-south midsection of 

the Benbow parcels. 

A 1942 USGS 15-minute series topographic map (included in Wildlands 2008) depicts Baechtel 

Creek along the western border and an unnamed tributary of Davis Creek along the eastern 

border of parcels 007-010-04 and 007-020-03. Davis Creek is depicted crossing the northern half 

of parcel 108-020-06. A 1956 aerial photograph depicts the remnants of this channel in parcel 

108-020-06 and shows the realigned Davis Creek channel on the adjoining parcel to the east. 

The Benbow parcels currently are drained by numerous swales and channelized intermittent 

streams tributary to Davis Creek that form the eastern boundary of the parcels. Baechtel Creek 

forms the boundary of the southwestern side of Benbow parcels 007-010-04 and 007-020-03. 

Near the northwest corner of parcel 007-010-04, Baechtel and Broaddus Creeks merge and 

become Outlet Creek. Surface water on the Benbow parcels generally drains toward the northeast 

along numerous swale systems tributary to Davis Creek. Swales and associated depressions are 

subject to ponding. These features and low-lying planar areas are subject to a seasonal high water 

table. 

A wetland swale complex on parcel 007-010-04 flows north onto parcel 108-040-13, where it 

becomes a well-developed unnamed stream channel with riparian vegetation. This channel 

continues to the northeast and eventually flows into Davis Creek. Another swale complex 

originates on parcel 108-030-07 and flows northwest onto parcel 108-020-06, eventually forming 

one swale that continues to the northwest outside this parcel. This swale is bordered on its 
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western bank by a 3-foot-high artificial berm. This swale eventually feeds into an unnamed 

stream that flows into Outlet Creek. 

During fieldwork in May 2010 for the erosion site assessment of the offsite mitigation parcels, 

eight erosion sites were identified on Benbow parcels 108-020-06 (two instream headcuts), 108-

040-13 (two instream eroding banks and two upland sites), and 007-020-03 (two instream 

eroding banks) (Appendix N).  

Parcel 108-020-06 was identified as having two instream headcuts that occur on swales near its 

southwest corner (Figure 3-1 in Appendix N). The areas of and adjacent to each headcut are 

well-vegetated wet meadow with sandy loam soils (Gielow sandy loam, 0–5% slopes, see 

Section 5.3.2.3). These headcuts appear relatively stable and are not contributing to downstream 

sedimentation because both have very small drops (0.5 and 0.6 foot, respectively), and any 

associated sediment derived from these headcuts is minimal and is spread out and deposited in 

the existing wetland complex to the north. Water quality monitoring data will be collected for 

several parameters, including parameters related to sediment levels. If the data show that 

increased sedimentation is occurring in the vicinity of the offsite mitigation parcels, these erosion 

features will be inspected to determine whether these headcuts are becoming unstable and 

contributing excessive sediment to the parcel and valley streams. 

Parcel 108-040-13 was identified with two instream eroding bank sites and two upland sites. The 

instream eroding bank sites occur in association with a large swale and an intermittent stream 

channel (identified as Category III Riparian; see Figure 3-1 in Appendix N). Both of these sites 

have streambanks that range from 2 to 3 feet high and are composed of relatively compact and 

stable soil. The two upland erosion sites are located in the center of the parcel. One of these sites 

is a large headcut in a swale that is tributary to the aforementioned intermittent stream, and the 

other is a small pothole adjacent to this swale. The areas adjacent to these sites are well-

vegetated wet meadow, swale, and/or riparian woodland with clay loam soils (Cole clay loam, 0–

2% slopes; see Section 5.3.2.3). All of the erosion sites, except the large upland site on the 

aforementioned swale, appear relatively stable. Sediment derived from these sites likely enters a 

discontinuous intermittent stream channel that runs along the eastern edge of the parcel. This 

channel appears to have connected to Davis Creek at one time but no longer has an active 

hydrologic connection to that creek. As such, potential sedimentation from these sites essentially 

enters an active sediment sink (the discontinuous intermittent stream). However, the large 

headcut identified in the swale on this parcel (Figure 4-6 in Appendix N) will be rehabilitated as 

part of wetland rehabilitation actions to reduce the potential for sedimentation from the site to 

nearby streams. See Appendix N for rehabilitation concepts for this large headcut. 
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Water quality monitoring data will be collected for several parameters, including parameters 

related to sediment levels. If the data show that increased sedimentation is occurring in the 

vicinity of the offsite mitigation parcels, the two eroding bank sites and the two upland sites will 

be inspected to determine whether these headcuts are becoming unstable and contributing to 

excessive sediment in the parcel and valley streams. 

Parcel 007-020-03 was identified with two instream eroding banks along the eastern edge of the 

parcel. One consists of an eroding berm/levee at the confluence of two intermittent streams, one 

of which runs south to north in the parcel; the second stream joins this channel from the parcel to 

the east. The other is an incised gully with pockets of bank erosion that crosses the southern 

boundary of the parcel. The area adjacent to the eroding berm/levee is well-vegetated with valley 

oak riparian woodland with loam soils (Feliz loam, 0–2% slopes; see Section 5.3.2.3). The area 

of and adjacent to the incised gully is fairly well–vegetated with wet-meadow vegetation and has 

clay loam soils (Cole clay loam, 0–2% slopes; see Section 5.3.2.3). These eroding banks appear 

to be relatively stable, and potential sedimentation from these sites essentially enters the same 

active sediment sink described above. Water quality monitoring data will be collected for several 

parameters, including parameters related to sediment levels. If the data show that increased 

sedimentation is occurring in the vicinity of the offsite mitigation parcels, the two eroding bank 

sites will be inspected to determine whether the bank sitesare becoming unstable and 

contributing to excessive sediment in the parcel and valley streams. 

5.3.2.3 SOILS/SUBSTRATES 

The Mendocino County, Eastern Part and Southwestern Part of Trinity County Soil Survey 

(Natural Resources Conservation Service 2009) depicts the Benbow parcels as having the 

following soil map units. 

 Cole clay loam, 0–2% slopes—very deep, somewhat poorly drained soil on alluvial plains 

and in basins that formed in recent alluvium derived primarily from sedimentary rock. This 

soil formed from alluvium from mixed sources. Surface horizon textures consist of loam, 

clay loam, silt loam, or silty clay loam with a representative clay content of 30%. Subsurface 

horizon textures consist of silty clay loam, clay loam, and silty clay. 

 Gielow sandy loam, 0–5% slopes—deep, somewhat poorly drained soils that typically 

occur on alluvial plains and fans. This soil is formed from alluvium from sedimentary rocks. 

Surface horizon textures consist of sandy loam or loam. Subsurface horizon textures consist 

of stratified loam, fine sandy loam, sandy loam, or sandy clay loam. 

 Fluvaquents, 0–1% slopes—these soils are formed from alluvium weathered from 

sedimentary rock and are found on floodplains. They are characterized by very little to no 
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horizon development and the presence of aquic conditions within 50 cm of the soil surface at 

some time during normal years; they are formed in fluvial environments. Typical surface 

horizons consist of gravelly sandy loam; subsurface horizon textures may vary. 

 Feliz loam, 0–2% slopes—very deep, well-drained soils that typically occur on floodplains 

formed from alluvium from mixed sedimentary rocks. Surface horizon textures consist of 

loam. Subsurface horizon textures consist of clay loam. 

 Talmage gravelly sandy loam, 0–2% slopes—somewhat excessively drained soils found on 

alluvial fans. Surface soils consist of gravelly sandy loam and stratified very gravelly coarse 

sandy loam to very gravelly loam. Subsurface soils include stratified very gravelly coarse 

sandy loam to very gravelly loam and stratified very gravelly coarse sand to very gravelly 

loamy sand. 

Surface soil textures range from gravelly sandy loam to clay loam. Hydric soil indicators were 

found on the parcels. None of the soil profiles contains a claypan or a duripan. Soil data were 

collected on the Benbow parcels during wetland delineation efforts and the USACE January 

2011 study. Surface soil textures range from gravelly sandy loam to clay loam. Hydric soil 

indicators were found on the parcels. (California Department of Transportation 2009b; U.S. 

Army Corps of Engineers 2011.) 

5.3.2.4 LISTED PLANTS 

Special status–plant surveys were conducted on the Benbow parcels in April 2007. These 

surveys identified BM throughout the wet meadow portions of parcels 108-020-06, 108-030-07, 

and 108-040-13. No listed plants were identified on the remaining Benbow parcels (007-010-04 

and 007-020-03). Areas of potential BM habitat also were mapped on all the Benbow parcels. 

There is a total of 95.43 acres of BM habitat, observed and potential, on the Benbow parcels. BM 

was observed on parcels 108-020-06 (1.63 acres), 108-030-07 (1.25 acres), and 108-040-13 (0.01 

acre). There exists potential BM habitat on parcels 108-020-06 (43.41.32 acres), 108-030-07 

(46.33 acres), and 108-040-13 (4.89 acres). 

Caltrans performed subsequent surveys for BM on the Benbow parcels in spring 2011. The 2011 

BM survey results are presented in the baseline report (California Department of Transportation 

2011). Caltrans performed additional BM surveys in spring 2012. 
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5.3.2.5 PROTECTED FISHERIES (CATEGORY I RIPARIAN CORRIDORS) 

A Category I Riparian Corridor occurs along the western boundary of Benbow parcels 007-010-

04 and 007-020-03 and along the eastern boundary of parcel 108-020-06. This riparian corridor 

is along Baechtel Creek and consists of mixed riparian woodland and Oregon ash riparian 

woodland. There is a total of 2.97 acres of Category I Riparian Corridor on Benbow parcels 007-

010-04 (1.80 acres), 007-020-03 (1.17 acres), and 108-020-06 (0.002 acre). 

5.3.2.6 WATERS OF THE STATE 

According to a wetland delineation conducted on the Benbow parcels (California Department of 

Transportation 2009b), there are 192.14 acres of wetlands and 1.73 acres of other waters. 

Wetland types mapped on these parcels include wetland swale, wet meadow, and riparian 

woodland wetland. Other waters mapped on the Benbow parcels include two forks of an 

intermittent stream that is a tributary of Davis Creek. 

There is a total of 3.084 acres of wetland swales on parcels 007-010-04 (0.81 acre), 007-020-03 

(0.32 acre), 108-020-06 (0.37 acre), 108-030-07 (0.06 acre), and 108-040-13 (1.52 acres). 

Dominant vegetation includes tall fescue, Italian ryegrass, bentgrass, meadow foxtail, sedges, 

buttercup, California semaphore grass, spreading rush, and stipulate popcornflower. 

There is a total of 177.12 acres of wet meadow on Benbow parcels 007-010-04 (24.89 acres), 

007-020-03 (23.54acre), 108-020-06 (43.64 acres), 108-030-07 (53.79acres), and 108-040-13 

(31.26 acres). Wet meadows were found throughout the Benbow property. Dominant vegetation 

includes meadow foxtail, sedges, buttercup, California semaphore grass, spreading rush, and 

stipulate popcornflower. 

There is a total of 11.93 acres of riparian woodland wetland on Benbow parcels 007-010-04 

(3.66 acres), 007-020-03 (3.15 acres), 108-020-06 (0.89 acre), 108-030-07 (0.01 acre), and 108-

040-13 (4.22 acres). Riparian woodland types include valley oak riparian woodland, mixed 

riparian woodland, Oregon ash riparian woodland, and willow riparian scrub. 

Other waters mapped on the Benbow parcels consist of two forks of an intermittent stream found 

on parcel 108-040-13 (1.16 acres) and an intermittent stream on the eastern boundary of parcels 

007-010-04 (0.33 acre) and 007-020-03 (0.23 acre). These streams have low-gradient channels 

with a mix of silt, sand, and gravel substrates. Both channels have well-developed riparian 

corridors along their banks. 
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5.3.2.7 RIPARIAN HABITATS (CATEGORY II, III, AND OTHER RIPARIAN CORRIDORS) 

No Category II Riparian Corridor was mapped on these parcels. 

There is a total of 5.47 acres of Category III Riparian Corridor along the eastern boundaries of 

parcels 007-010-04 (1.08 acres), 007-020-03 (0.53 acre), and 108-040-13 (3.86 acres). These 

riparian corridors were mapped as valley oak riparian woodland. 

There is a total of 7.61 acres of other riparian habitat on parcels 007-010-04 (0.87 acre), 007-

020-03 (0.52 acre), 108-020-06 (2.29 acres), 108-030-07 (1.89 acres), and 108-040-13 (2.04 

acres). This habitat consists predominantly of Oregon ash riparian woodland found along fence 

rows, but also includes a small stand of willow riparian scrub as well as scattered Oregon ash and 

valley oak trees. 

5.3.2.8 OAK WOODLANDS 

Valley oaks occur throughout the riparian woodland discussed above. A few areas of oaks 

outside riparian areas total 0.03 acre. 

There are also 55.39 acres of lowland oak grassland on Benbow parcels 007-010-04 (16.50 

acres), 007-020-03 (12.31 acres), 108-020-06 (2.05 acres), 108-030-07 (3.93 acres), and 108-

040-13 (20.60 acres). 

5.3.3 Brooke (APNs 038-020-11, 038-040-09, 108-020-03, and 108-030-01) 

The Brooke parcels total 53 acres and are relatively undeveloped. The southern half of the 

Brooke parcels is covered in a dense stand of mature riparian woodland. The northern half of the 

Brooke parcels consists of a matrix of wet meadow and mixed marsh. This area is heavily 

vegetated and does not appear to have been recently grazed. There is no evidence to suggest that 

the parcels currently are irrigated or that they have been irrigated in the recent past. No evidence 

of cultivation or mowing was observed during 2008–2010 field surveys. 

5.3.3.1 HISTORICAL AND EXISTING VEGETATION 

The mature riparian forest on the southern portion of the Brooke parcels likely is similar to the 

historical vegetation that was found in Little Lake Valley when it was settled. A 1956 aerial 

photograph (Cartwright Aerial Surveys 1956) shows the majority of the Brooke parcels 

vegetated in what appears to be meadow, with only the very southeast corner vegetated in 

woodland. The property appears to have been cleared for livestock grazing at that time. 
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Vegetation on the southern half of the Brooke parcels is dominated by a dense stand of mature 

riparian woodland comprising Oregon ash and valley oak in the overstory and shrubs and 

herbaceous vegetation, including Himalayan blackberry, California blackberry, poison-oak, tall 

fescue, sedges, and spreading rush, in the understory. 

Vegetation on the northern half of the Brooke parcels study area is a matrix of mixed marsh and 

wet-meadow vegetation, dominated overall by teasel, poison hemlock, and extensive patches of 

Himalayan blackberry and California blackberry. Higher elevation patches of wet meadow are 

dominated by teasel, creeping bentgrass, western goldenrod, sedges, spreading rush, and Baltic 

rush. Lower-lying areas, including swales and depressions subject to longer inundation, are 

dominated by marsh vegetation, including tule, broadleaf cattail, western goldenrod, pennyroyal, 

and cocklebur. 

5.3.3.2 HISTORICAL AND EXISTING HYDROLOGY/TOPOGRAPHY 

Soil survey information from 1920 (Dean 1920) indicates that a lake historically formed at the 

northern end of Little Lake Valley during the rainy season, even during very low rainfall years. 

At the end of a series of heavy rainfall events in February 1915, the lake encompassed 

1,875 acres and was 12 feet deep over a 300-acre area. At that time, the high water mark of the 

lake was at the 1,330-foot contour, which historically would have flooded the entirety of the 

Brooke parcels. The lake no longer forms because the invert of Outlet Creek at the north end of 

Little Lake Valley has been lowered. A review of a 1942 15-minute series USGS topographic 

map (included in Wildlands 2008) shows that the northern part of the Brooke parcels was once 

part of the extensive marshlands that extended south from the area of the historical lake. 

The hydrology on the Brooke parcels is influenced by two streams, Upp and Mill Creeks, which 

merge into an artificial channel along the eastern boundary of the parcels adjacent to the railroad 

embankment, as well as a swale that receives runoff from a culvert beneath US 101. The Brooke 

parcels drain from south to north through Upp Creek, which flows into Outlet Creek immediately 

northeast of parcel 108-020-03. The Brooke parcels also appear to be heavily influenced by a 

seasonal high water table. 

5.3.3.3 SOILS/SUBSTRATES 

The Mendocino County, Eastern Part and Southwestern Part of Trinity County Soil Survey 

(Natural Resources Conservation Service 2009) depicts the Brooke parcels having the following 

soil map units. 

 Fluvaquents, 0–1% slopes—formed from alluvium weathered from sedimentary rock; 

found on floodplains. They are characterized by very little to no horizon development and the 
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presence of aquic conditions within 20 inches of the soil surface at some time during normal 

years; they are formed in fluvial environments. Typical surface horizons consist of gravelly 

sandy loam; subsurface horizon textures may vary. 

 Haplaquepts, 0–1% slopes—poorly drained soil formed from alluvium derived from 

sedimentary rock. These soils consist of clay loam underlain by gravelly clay loam. They 

have minimal horizon development and evidence of aquic conditions within 24 inches of the 

soil surface. Depth to a restrictive feature is greater than 80 inches.  

 Gielow sandy loam, 0–5% slopes—deep, somewhat poorly drained soils that typically 

occur on alluvial plains and fans. This soil is formed from alluvium from sedimentary rocks. 

Surface horizon textures consist of sandy loam or loam with a representative clay content of 

20% clay. Subsurface horizon textures (generally below 15 inches) consist of stratified loam, 

fine sandy loam, sandy loam, or sandy clay loam ranging from 15 to 27% clay. 

Surface soil textures observed during the wetland delineation consisted of primarily clay loams. 

Hydric soil indicators were found on the Brooke parcels. 

5.3.3.4 LISTED PLANTS 

No listed plants were observed on the Brooke parcels during surveys conducted in April 2007 or 

subsequent surveys. 

5.3.3.5 PROTECTED FISHERIES (CATEGORY I RIPARIAN CORRIDORS) 

There is a total of 10.05 acres of Category I Riparian Corridors on Brooke parcels 038-020-11 

(0.33 acre), 108-020-03 (3.54 acres), and 108-030-01 (6.18 acres). These riparian corridors occur 

along Upp and Mill Creeks. They are vegetated primarily with Oregon ash riparian woodland; a 

small area along Upp Creek is vegetated with valley oak woodland riparian. 

5.3.3.6 WATERS OF THE STATE 

According to a wetland delineation conducted on the Brooke parcels, there are 50.98 acres of 

wetlands and 1.42 acres of other waters (California Department of Transportation 2009b). 

Wetland types mapped on these parcels include wetland swale, mixed marsh, and riparian 

woodland wetland. The other waters mapped on the Brooke parcels are two intermittent streams: 

Upp and Mill Creeks. 

There is a total of 0.50 acre of swale on the Brooke parcels. This wetland swale directs runoff 

from a culvert beneath US 101 to Upp Creek through parcels 038-040-09 (0.43 acre) and 108-
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030-01 (0.06 acre). Vegetation in the swale is dominated by pennyroyal, cocklebur, bulrush, 

cattail, and western goldenrod. 

There is a total of 27.61 acres of mixed marsh on the Brooke parcels. Mixed marsh occurs on all 

the Brooke parcels, but it is the predominant vegetative cover on the northern parcels—038-020-

11 (11.33 acres) and 108-020-03 (5.50 acres). Parcels 038-040-09 and 108-030-01 contain 7.49 

and 3.28 acres of mixed marsh, respectively. The mixed marsh areas of the Brooke parcels are 

dominated by teasel, creeping bentgrass, western goldenrod, sedge, and spreading rush. 

There is a total of 22.88 acres of riparian woodland wetland on the Brooke parcels. Riparian 

woodland wetland occurs on all the Brooke parcels but is the predominant vegetative cover on 

the southern parcels—038-040-09 (7.06 acres) and 108-030-01 (12.75 acres). Parcels 038-020-

11 and 108-020-03 contain 0.55 and 2.52 acres of riparian woodland wetland, respectively. 

Riparian woodland wetland areas are dominated by Oregon ash, valley oak, California 

blackberry, Himalayan blackberry, and poison-oak. 

Waters of the State mapped on the Brooke parcels include the realigned channels of Upp and 

Mill Creeks on parcels 108-020-03 (0.85 acre) and 108-030-01 (0.57 acre). These creeks have 

low-gradient channels with a mix of silt, sand, and gravel substrates. The banks of these channels 

are heavily vegetated with the riparian woodland vegetation described above. 

5.3.3.7 RIPARIAN HABITATS (CATEGORY II, III, AND OTHER RIPARIAN CORRIDORS) 

No Category II or III Riparian Corridors were mapped on the Brooke parcels. 

There is a total of 15.57 acres of other riparian woodlands on Brooke parcels 038-020-11 (0.15 

acre), 038-040-09 (7.50 acres), 108-020-03 (0.58 acre), and 108-030-01 (7.34 acres). These areas 

are adjacent to the Category I Riparian Corridors along Upp and Mill Creeks. These riparian 

woodlands were classified as Oregon ash riparian woodland, valley oak riparian woodland, and 

willow riparian scrub. 

5.3.3.8 OAK WOODLANDS 

Valley oaks occur in riparian habitat on all the Brooke parcels. Most of these oaks are 

concentrated in the southern half of parcels 038-040-09 and 108-030-01. The oaks in this area 

are tall and intermixed with Oregon ash trees. A few dense stands of valley oaks occur along the 

northern edge of the Oregon ash woodland. Several small valley oaks occur along the 

channelized portion of Upp Creek on parcel 108-020-03. A few small black oaks were mapped 

on the eastern boundary of parcel 108-020-03. 
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There is a total of 0.99 acre of lowland oak grassland on the Brooke parcels. 

5.3.4 Ford Ranch (APNs 108-010-05, 108-010-06, 108-020-04, 108-030-02, and 
108-030-05) 

The Ford property consists of five contiguous parcels totaling approximately 491 acres along the 

northwestern side of Little Lake Valley just east of US 101. The Ford parcels currently are used 

for cattle grazing and hay production. 

5.3.4.1 HISTORICAL AND EXISTING VEGETATION 

Aerial photographs from 1952, 1978, and 1988 depict the Ford parcels transitioning from areas 

largely devoid of trees to the development of areas of dense riparian vegetation along the streams 

passing through the parcels (Wildlands 2008). The 1952 aerial photograph depicts much of the 

land cleared of trees for cattle grazing and farming. In the 1988 photograph, Ford parcels 108-

030-05 and 108-030-02 are depicted as heavily vegetated in woodlands, although the majority of 

the remaining parcels were still relatively open. Between 1988 and 2005, most of the woodland 

areas on parcels 108-030-05 and 108-030-02 were removed (Google Inc. 2009; Wildlands 2008). 

The Ford parcels currently are vegetated with wet meadow, mixed marsh, and upland grassland 

communities. The wet-meadow community covers most of the Ford parcels. These areas are 

dominated by meadow foxtail, Harding grass, curly dock, camas, annual hairgrass, tall fescue, 

perennial ryegrass, rayless goldfields, BM, pennyroyal, Davy’s semaphore grass, and western 

buttercup. The mixed marsh community is found along the northern boundary of the Ford 

parcels. Dominant vegetation in this area consists of broadleaf water plantain, rushes, water 

plantain buttercup, and tule. The upland grassland areas occur along the higher ground adjacent 

to Outlet Creek. These areas are dominated by red fescue, Mediterranean barley, creeping 

ryegrass, Pacific bluegrass, slender fescue, soft chess, bur-clover, and white clover. (California 

Department of Transportation 2009b; U.S. Army Corps of Engineers 2011.) 

The remainder of the Ford parcels is vegetated in riparian woodland, described as Oregon ash 

riparian woodland, valley oak riparian woodland, and mixed riparian woodland. The mixed 

riparian woodlands are dominated by Oregon ash, valley oak, arroyo willow, white alder, and 

cottonwoods (California Department of Transportation 2009b; U.S. Army Corps of Engineers 

2011). Understory vegetation in the three riparian woodland types includes Himalayan 

blackberry, California blackberry, poison-oak, and dogwood (California Department of 

Transportation 2009b).  
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5.3.4.2 HISTORICAL AND EXISTING HYDROLOGY/TOPOGRAPHY 

Soil survey information from 1920 (Dean 1920) indicates that a lake historically formed at the 

northern end of Little Lake Valley during the rainy season, even during very low rainfall years. 

At the end of a series of heavy rainfall events in February 1915, the lake encompassed 

1,875 acres and was 12 feet deep over a 300-acre area. At that time, the high water mark of the 

lake was at the 1,330-foot contour, which historically would have flooded most of the northern 

half of the Ford property. The lake no longer forms because the invert of Outlet Creek at the 

north end of Little Lake Valley has been lowered.  

A review of a 1942 15-minute series USGS topographic map (included in Wildlands 2008) 

shows most of the Ford parcels was once part of the extensive marshlands that extended south 

from the area of the historical lake. This topographic map also shows Old Outlet Creek in its 

current location but does not show the channelized, north-south reach of Outlet Creek. 

The Ford parcels currently are subject to seasonal inundation in the marshes on the northern half 

of parcels 108-010-06 and 108-010-05, likely resulting largely from localized ponding with some 

potential bank overflow coming from Old Outlet Creek and Davis Creek, which flow through the 

parcels from south to north. The wet-meadow areas are seasonally saturated with areas of surface 

water in swales and depressions. 

During field work in May 2010 for the erosion site assessment of the offsite mitigation parcels, 

five eroding bank sites were identified along Outlet Creek on Ford parcels 108-010-06 (three 

eroding banks), 108-020-04 (one eroding bank), and 108-030-05 (one eroding bank) 

(Appendix N).  

Parcel 108-010-06 was identified as having three instream eroding banks on Outlet Creek in the 

center of the parcel (Figures 3-1 and 4-1 in Appendix N). The erosion sites are vegetated in 

Oregon ash riparian woodland with adjacent areas vegetated with wet-meadow vegetation and 

soils altered through levee construction. All three sites have unstable, mostly vegetated cutbanks 

created by convergence flow on the riffle/gravel bar complex on the opposite side of the cutbank. 

The banks are approximately 6 feet tall and actively slumping. These areas will be rehabilitated 

as part of riparian rehabilitation actions to reduce sedimentation from the banks to Outlet Creek. 

See Appendix N for rehabilitation concepts for these three eroding bank sections. Water quality 

monitoring data will be collected for several parameters, including parameters related to 

sediment levels. If the data show that increased sedimentation is occurring in the vicinity of the 

offsite mitigation parcels, these erosion features will be inspected to determine whether they are 

becoming unstable again and contributing to excessive sediment in the parcel and valley streams. 
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Parcel 108-020-04 was identified as having one instream eroding bank on Outlet Creek located 

in the southeast corner of the parcel (Figure 3-1 in Appendix N). This eroding bank is well-

vegetated with mixed riparian woodland with Fluvaquent soils (Fluvaquents, 0–1% slopes; see 

Section 5.3.4.3), and the adjacent areas are well-vegetated with wet-meadow vegetation and 

similar soils. This 6- to 8-foot-tall bank appears to have stabilized somewhat, based on the 

vegetative growth on and adjacent to the bank. Water quality monitoring data will be collected 

for several parameters, including parameters related to sediment levels. If the data show that 

increased sedimentation is occurring in the vicinity of the offsite mitigation parcels, this erosion 

feature will be inspected to determine whether it is becoming unstable and contributing to 

excessive sediment in the parcel and valley streams. 

Parcel 108-030-05 was identified as having one instream eroding bank on Outlet Creek near the 

southern boundary of the parcel (Figure 3-1 in Appendix N). This eroding bank is well-vegetated 

with valley oak riparian woodland with Fluvaquent soils (Fluvaquents, 0–1% slopes; see Section 

5.3.4.3), and the adjacent areas are well-vegetated with wet-meadow vegetation on sandy loam 

soils (Gielow sandy loam, 0–5% slopes; see Section 5.3.4.3). This 4- to 6-foot-tall bank is a 

slumped erosion feature that appears to be stabilized based on the vegetative growth on and 

adjacent to the bank. Water quality monitoring data will be collected for several parameters, 

including parameters related to sediment levels. If the data show that increased sedimentation is 

occurring in the vicinity of the offsite mitigation parcels, this erosion feature will be inspected to 

determine whether it is becoming unstable and contributing to excessive sediment in the parcel 

and valley streams. 

5.3.4.3 SOILS/SUBSTRATES 

The Mendocino County, Eastern Part and Southwestern Part of Trinity County Soil Survey 

(Natural Resources Conservation Service 2009) depicts the Ford parcels as having the following 

soil map units. 

 Fluvaquents, 0–1% slopes—these soils are formed from alluvium weathered from 

sedimentary rock and are found on floodplains. They are characterized by very little to no 

horizon development and the presence of aquic conditions within 20 inches of the soil 

surface at some time during normal years; they are formed in fluvial environments. Typical 

surface horizons consist of gravelly sandy loam; subsurface horizon textures may vary. 

 Gielow sandy loam, 0–5% slopes—deep, somewhat poorly drained soils that typically 

occur on alluvial plains and fans. This soil is formed from alluvium from sedimentary rocks. 

Surface horizon textures consist of sandy loam or loam. Subsurface horizon textures consist 

of stratified loam, fine sandy loam, sandy loam, or sandy clay loam. 
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 Haplaquepts, 0–1% slopes—poorly drained soil formed from alluvium derived from 

sedimentary rock. These soils consist of clay loam underlain by gravelly clay loam. They 

have minimal horizon development and evidence of aquic conditions within 24 inches of the 

soil surface. Depth to a restrictive feature is greater than 80 inches. 

 Pinole gravelly loam, 2–8% slopes—very deep, well-drained soils that typically occur on 

terraces formed from alluvium from sedimentary and other rock sources. Surface horizon 

textures (below 10 inches) consist of clay loam or sandy clay loam. 

Soil data were collected on the Ford parcels during wetland delineation efforts and the USACE 

January 2011 study (California Department of Transportation 2009b; U.S. Army Corps of 

Engineers 2011). Hydric soil indicators were observed in wet-meadow areas during the wetland 

delineation and during the USACE January 2011 study (California Department of Transportation 

2009b; U.S. Army Corps of Engineers 2011). 

5.3.4.4 LISTED PLANTS 

Special status–plant surveys were conducted on the Ford parcels in April 2007. These surveys 

identified BM on all the Ford parcels. The majority of the BM was found on the wetter northern 

parcels. Areas of potential BM habitat also were mapped on all the Ford parcels.  

There is a total of 280 acres of BM habitat (observed and potential) on the Ford parcels. 

Observed BM exists on parcels 108-010-05 (13.43 acres), 108-010-06 (18.44 acres), 108-020-04 

(4.45 acres), 108-030-02 (0.10 acre), and 108-030-05 (0.08 acre). Potential BM habitat exists on 

108-010-05 (56.67 acres), 108-010-06 (87.60 acres), 108-020-04 (80.14 acres), 108-030-02 (6.36 

acres), and 108-030-05 (12.73 acres) (Table 5-1). 

Caltrans performed subsequent surveys for BM on the Ford parcels in spring 2011. The 2011 

BM survey results are presented in the baseline report (California Department of Transportation 

2011). Caltrans performed additional BM surveys in spring 2012. 

5.3.4.5 PROTECTED FISHERIES (CATEGORY I RIPARIAN CORRIDORS) 

Category I Riparian Corridors occur on all the Ford parcels. These riparian corridors occur along 

Old Outlet Creek, Outlet Creek, and Davis Creek. These riparian corridors are vegetated with 

Oregon ash riparian woodland, mixed riparian woodland, and valley oak riparian woodland. 

There is a total of 28.41 acres of Category I Riparian Corridors on the Ford parcels (Table 5-1) 

108-010-05 (0.09 acre), 108-010-06 (10.93 acres), 108-020-04 (8.37 acres), 108-030-02 (2.01 

acres), and 108-030-05 (7.01 acres). 
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5.3.4.6 WATERS OF THE STATE  

According to the wetland delineation conducted on the Ford parcels, there are 399.142 acres of 

wetlands and 8.97 acres of other waters. Wetland types mapped on these parcels include wet 

meadow, mixed marsh, and riparian woodland wetland. The other waters mapped on the Ford 

parcels are two intermittent streams (Old Outlet and Outlet Creeks) and one perennial stream 

(Davis Creek). 

There is a total of 358.02 acres of wet meadow on parcels 108-010-05 (67.147 acres), 108-010-

06 (82.63 acres), 108-020-04 (112.94 acres), 108-030-02 (36.10 acres), and 108-030-05 (59.206 

acres). Wet meadow is the dominant vegetative cover on all the Ford parcels. These areas are 

dominated by meadow foxtail, camas, annual hairgrass, rayless goldfields, BM, pennyroyal, and 

western buttercup. 

There is a total of 32.58 acres of mixed marsh on parcels 108-010-05 (5.71 acres) and 108-010-

06 (26.87 acres). The areas of mixed marsh are in low-lying areas at the north end of these 

parcels. Vegetation is dominated by broadleaf water plantain, water plantain buttercup, and tule. 

There is a total of 8.540 acres of riparian woodland wetland and riparian scrub wetland on 

parcels 108-010-05 (2.38 acres), 108-010-06 (3.52 acres), 108-020-04 (0.60 acre), 108-030-02 

(1.02 acres), and 108-030-05 (1.02 acres). The areas of riparian woodland wetland occur in 

association with the streams that pass through these parcels as well as in and adjacent to the wet-

meadow areas. Vegetation in the riparian woodland wetlands is dominated by valley oaks, 

Oregon ash, black cottonwood, red willow, arroyo willow, Himalayan blackberry, and California 

blackberry. Riparian scrub was mapped in an area adjacent to Old Outlet Creek at the north end 

of parcel 108-010-06. Willow shrubs dominate this area. 

There is a total of 8.97 acres of other waters on parcels 108-010-05 (1.22 acres), 108-010-06 

(3.38 acres), 108-020-04 (1.75 acres), 108-030-02 (0.49 acre), and 108-030-05 (2.15 acres). 

Other waters mapped on the Ford parcels are two intermittent streams (Old Outlet Creek and 

Outlet Creek) and one perennial stream (Davis Creek). These creeks have low-gradient channels 

with a mix of silt, sand, and gravel substrates. All these channels have been modified to facilitate 

drainage of the adjoining parcels for agricultural uses. Old Outlet and Outlet Creeks have well-

developed riparian corridors along their banks. Davis Creek on parcel 108-010-05 is devoid of 

vegetation along its banks. 
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5.3.4.7 RIPARIAN HABITATS (CATEGORY II, III, OTHER RIPARIAN CORRIDORS) 

There is a total of 1.33 acres of Category II Riparian Corridor along Wild Oat Canyon Creek in 

parcel 108-010-06 (1.01 acre) and an unnamed tributary of Outlet Creek on parcel 108-030-02 

(0.33 acre). 

No Category III Riparian Corridors were mapped on these parcels. 

There is a total of 22.32 acres of other riparian woodland on parcels 108-03-05 (6.95 acres), 108-

030-02 (1.98 acres), 108-020-04 (3.57 acres), 108-010-05 (3.47 acres), and 108-010-06 (6.36 

acres). This habitat occurs in the woodlands that are contiguous with but extend beyond the 

Category I and II Riparian Corridors, along fence rows, and in isolated clumps in the wet 

meadows. The other riparian woodlands include valley oak riparian woodland and Oregon ash 

riparian woodland. 

5.3.4.8 OAK WOODLANDS 

Valley oaks occur in riparian habitat and on all the Ford parcels. Most of these oaks occur as 

mature stands along Old Outlet Creek and Outlet Creek in the southern end of the Ford parcels. 

There are several large solitary oaks in the wet meadow on parcel 108-020-04. The acreages of 

these areas are included in the acreages of riparian habitat presented in the preceding sections. 

There are 40.99 acres of lowland oak grassland on Ford parcels 108-010-05 (2.95 acres), 108-

010-06 (0.48 acre), 108-020-04 (12.81 acres), 108-030-02 (14.05 acres), and 108-030-05 (10.70 

acres). 

5.3.5 Frost (APN 108-070-04) 

The 47-acre Frost parcel is along the east side of Little Lake Valley immediately north of Hearst 

Road. The Frost parcel currently is used for cattle grazing. 

5.3.5.1 HISTORICAL AND EXISTING VEGETATION 

Historical aerial photographs show evidence of past farming activity as early as 1952. Aerial 

photographs from 1952, 1978, 1988, and 2005 depict conditions similar to those present: 

vegetated with low-growing herbaceous plants (Wildlands 2008; Google Earth 2009). Some trees 

appear along the fence row in these photographs, much as they do today.  

The Frost parcel is almost entirely vegetated with wet-meadow vegetation. Other vegetation 

communities include swale, riparian woodland, and small areas of upland grassland. 
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Dominant vegetation in the wet meadow, swales, and adjacent grassland on this parcel include 

California oatgrass, soft chess, broadleaf water plantain, rushes, sedges, buttercups, clovers, 

perennial ryegrass, coyote thistle, pennyroyal, tall fescue, poison hemlock, Himalayan 

blackberry, velvet grass, Harding grass, and meadow foxtail (California Department of 

Transportation 2009b; U.S. Army Corps of Engineers 2011). 

The riparian woodland occurs in the northeast corner of the parcel and is dominated by Oregon 

ash and Himalayan blackberry. 

5.3.5.2 HISTORICAL AND EXISTING HYDROLOGY/TOPOGRAPHY 

Historically, this parcel most likely functioned as a high-quality wetland similar to wetlands on 

the Ford and Wildlands parcels to the north. The hydrology of the Frost parcel has been altered 

by creek diversions, drainage ditch excavations, cross ripping, and plowing. The hydrology also 

has been altered, though to a lesser degree, by heavy grazing and the resultant compaction and 

increased runoff. A stream channel in the northern portion of this parcel has been backfilled and 

now functions as a seasonal swale. This stream once flowed west from the adjacent parcel on the 

east toward the adjacent Frost West parcel. This stream, as well as two others to the north, were 

channelized and diverted onto the Ford and Wildlands parcels to the north. Water diversions, 

intensive soil disturbance, and grazing have transformed the formerly extensive high-quality 

wetlands on this parcel into mostly marginal wetlands. 

During fieldwork in May 2010 for an erosion site assessment of the offsite mitigation parcels, 

five erosion sites were identified near the northeast corner of the Frost parcel (Figures 3-1 and 4-

2 in Appendix N). Three of these are instream headcuts on a small unnamed tributary to Berry 

Creek, and two are upland headcut sites. These areas are sparsely vegetated in Oregon ash 

riparian woodland with Haplaquept soils (Haplaquepts, 0–1% slopes; see Section 5.3.5.3). These 

areas appear to be unstable and have a high potential to contribute sediment to Berry Creek via 

the unnamed tributary. These sites will be rehabilitated as part of wetland rehabilitation actions 

(Chapter 7, Section 7.3.1.17) to reduce the potential for sedimentation from the site to Berry 

Creek. See Appendix N for rehabilitation concepts for these headcuts. Water quality monitoring 

data will be collected for several parameters, including parameters related to sediment levels. If 

the data show that increased sedimentation is occurring in the vicinity of the offsite mitigation 

parcels, these erosion features will be inspected to determine whether these headcuts are 

becoming unstable again and contributing to excessive sediment in the parcel and valley streams. 
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5.3.5.3 SOILS/SUBSTRATES 

The Mendocino County, Eastern Part and Southwestern Part of Trinity County Soil Survey 

(Natural Resources Conservation Service 2009) depicts the Frost parcel as having the following 

soil map units. 

 Cole clay loam, 0–2% slopes—very deep, somewhat poorly drained soils that typically 

occur on river terraces, basins, and floodplains or on alluvial fans. This soil is formed from 

alluvium from mixed sources. Surface horizon textures consist of loam, clay loam, silt loam, 

or silty clay loam. Subsurface horizon textures consist of silty clay loam, clay loam, silty 

clay, or clay. 

 Gielow sandy loam, 0–5% slopes—deep, somewhat poorly drained soils that typically 

occur on alluvial plains and fans. This soil is formed from alluvium from sedimentary rocks. 

Surface horizon textures consist of sandy loam. Subsurface horizon textures consist of 

stratified loam, fine sandy loam, sandy loam, or sandy clay loam. 

 Soil data were collected on the Frost parcel during wetland delineation efforts and the 

USACE January 2011 study (California Department of Transportation 2009b; U.S. Army 

Corps of Engineers 2011). Surface soil textures observed during the wetland delineation 

generally consisted of finer surface textures than those mapped for this area. Hydric soil 

indicators were observed in sample points on the Frost parcel during the wetland delineation 

and during the USACE January 2011 study (U.S. Army Corps of Engineers 2011). 

5.3.5.4 LISTED PLANTS 

Special status–plant surveys were conducted on the Frost parcel in April 2008, April 2009, and 

March 2010. These surveys identified NCSG and BM throughout the parcel but primarily in 

association with the wet meadow and a swale. During the April 2008 and April 2009 surveys, 

2.15 acres of BM were mapped in the swales and wet-meadow areas of the parcel (Appendix K). 

In March 2010, 0.030 acre of NCSG was mapped near the southeast corner of the parcel (Figure 

5-8 and Appendix K). 

Caltrans performed subsequent surveys for NCSG and BM on the Frost parcel in spring 2011. 

The 2011 BM survey results are presented in the baseline report (California Department of 

Transportation 2011). A report documenting the 2011 NCSG survey results has been completed. 

Caltrans performed additional NCSG and BM surveys in spring 2012. 

5.3.5.5 PROTECTED FISHERIES (CATEGORY I RIPARIAN CORRIDORS) 

No Category I Riparian Corridor was mapped on this parcel. 
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5.3.5.6 WATERS OF THE STATE 

According to a wetland delineation conducted on the Frost parcel, there are 41.60 acres of 

wetlands and 0.26 acre of other waters. Wetland types mapped on the Frost parcel include swale 

and wet meadow. A small intermittent stream was mapped as other waters at the northeast corner 

of the Frost parcel.  

There is a total of 41.48 acres of wet meadow throughout the Frost parcel. The wet meadows are 

dominated by straight-leaf rush, velvet grass, creeping bentgrass, and BM. Depressions in these 

wetlands contain pennyroyal, western buttercup, and Davy’s semaphore grass near a drainage 

swale adjacent to the east fence. 

There is a total of 0.12 acre of swale on the Frost parcel. This feature crosses the parcel from east 

to west. It appears to be a backfilled streambed that is currently approximately 12–30 inches 

deep. Dominant vegetation in the swale is pennyroyal, California semaphore grass, and BM. 

The other waters mapped on the Frost parcel consist of a small, unnamed stream that originates 

from small creeks and springs flowing from the adjacent parcel on the east. The channel banks 

are vegetated with Oregon ash and Himalayan blackberry with some broadleaf water plantain, 

pennyroyal, common spikerush, and Baltic rush occurring in portions of the channel. 

During USACE studies in January 2011, the following hydrologic indicators were observed: 

surface water, saturation, and a high water table. USACE further defined the hydrology on the 

parcel as having very long–duration subsurface saturation, localized sheet flow during storm 

events, surface water in small depressions, and surface flow in a channel near the northeast 

corner, and the parcel probably is not subject to flooding during major events. 

5.3.5.7 RIPARIAN HABITATS (CATEGORY II, III, AND OTHER RIPARIAN CORRIDORS) 

No Category II Riparian Corridor was mapped on this parcel. 

A total of 0.601 acre of Category III Riparian Corridor was mapped in the northeast corner of the 

Frost Parcel that is in association with the unnamed stream mentioned above (Appendix B). This 

area was classified as Oregon ash riparian woodland. 

A total of 0.07 acre of other riparian woodlands was mapped in association with Oregon ash 

trees in the Frost parcel that fall outside the 25-foot buffer around the aforementioned stream. 
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5.3.5.8 OAK WOODLANDS 

Two large valley oak clusters occur along the eastern boundary of the Frost parcel. The canopies 

of these trees cover a total 0.31 acre. Around these oaks were mapped 3.85 acres of lowland oak 

grassland. 

5.3.6 Goss (APN 103-230-02) 

The 10-acre Goss parcel is at the southeast end of Little Lake Valley between the Arkelian parcel 

and MGC Plasma North parcel. The Goss parcel appears to be used for light grazing, and 

evidence of hay production (mowing) was observed during the wetland delineation field surveys. 

There is no evidence to suggest that the parcel currently is irrigated or that it has been irrigated in 

the past. The parcel contains numerous drainage ditches that appear to drain water away from the 

parcel.  

5.3.6.1 HISTORICAL AND EXISTING VEGETATION 

The Goss parcel likely was vegetated historically with a greater density of riparian woodland and 

a herbaceous wetland understory. A 1956 aerial photograph (Cartwright Aerial Surveys 1956) 

shows the Goss parcel vegetated with patches of woodland and open grassland/meadow, similar 

to the way it appears today. 

Vegetation communities on the Goss parcel include swale, wet meadow, riparian woodland, and 

upland grassland. Pennyroyal, tufted hairgrass, sedges, Harding grass, mountain mint, NCSG, 

coyote thistle, meadow barley, navarretia, and white brodiaea dominate the swale areas. Tall 

fescue, perennial ryegrass, vulpia, pennyroyal, spreading rush, Baltic rush, and western buttercup 

dominate wet meadows on the Goss parcel. A small amount of BM was identified in these areas. 

Oregon ash and valley oak dominate the riparian woodland overstory, and Himalayan 

blackberry, California blackberry, rushes, curly dock, buttercup, velvet grass, NCSG, and 

poison-oak dominate the understory. Hedgehog dogtail grass, orchard grass, and vetch dominate 

upland grassland in the northeast corner of the parcel (California Department of Transportation 

2009b; U.S. Army Corps of Engineers 2011). 

5.3.6.2 HISTORICAL AND EXISTING HYDROLOGY/TOPOGRAPHY 

Analysis of the Willits USGS 7.5-minute quadrangle map (U.S. Geological Survey 1991) 

indicates that an unnamed intermittent tributary of Davis Creek historically traversed the parcel 

from southeast to northwest and continued onto the adjacent parcel to the west (Arkelian parcel). 

This former channel is no longer distinguishable on the Goss parcel; a stand of mature riparian 
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woodland indicates the general area of the former channel. The Goss parcel also appears to be 

influenced by a seasonal high water table, which may be related to the movement of subsurface 

flows along the historical intermittent stream course on this parcel. 

Hydrology on the Goss parcel currently is influenced by a series of artificial drainages apparently 

intended to drain surface water away from the center of the parcel to enable hay production. 

These drainages form the western, southern, and eastern boundaries of the parcel, generally 

directing surface water flows from south to northwest. An additional artificial swale bisects the 

parcel, draining surface water from southeast to northwest, and includes a corrugated metal 

culvert that allows equipment to access the south end of the parcel for mowing. It appears that 

excavation of this feature has allowed the northeast corner of the Goss parcel to develop into or 

to remain as upland. 

During field work in May 2010 for an erosion site assessment of the offsite mitigation parcels, 

one erosion site was identified on the Goss parcel (Appendix N). The erosion site is an upland 

headcut that occurs at the confluence of the east-to-west swale and the main drainage ditch on 

the western end of the parcel (Figure 3-1 in Appendix N). The areas of and adjacent to the 

headcut are well-vegetated valley oak riparian woodland with sandy loam soils (Gielow sandy 

loam, 0–5% slopes; see Section 5.3.6.3). The headcut appears relatively stable because it has a 

very small drop and average width and length (0.7 feet, 3.0 feet, and 7.0 feet, respectively); no 

excessive sedimentation was observed on the parcel. Water quality monitoring data will be 

collected for several parameters, including parameters related to sediment levels. If the data 

show that increased sedimentation is occurring in the vicinity of the offsite mitigation parcels, 

this erosion feature will be inspected to determine whether the headcut is becoming unstable and 

contributing to excessive sediment in the parcel and valley streams. 

5.3.6.3 SOILS/SUBSTRATES 

The Mendocino County, Eastern Part and Southwestern Part of Trinity County Soil Survey 

(Natural Resources Conservation Service 2009) depicts the Goss parcel having the following soil 

map units. 

 Clear Lake clay, 0–2% slopes—very deep, poorly drained soils that typically occur in 

basins and in swales of drainageways. The soils are derived from fine-textured alluvium from 

sandstone and shale. Surface and subsurface horizon textures consist of silty clay or clay. 

 Gielow sandy loam, 0–5% slopes—deep, somewhat poorly drained soils that typically 

occur on alluvial plains and fans. This soil formed from alluvium from sedimentary rocks. 

Surface horizon textures consist of sandy loam. Subsurface horizon textures) consist of 

stratified loam, fine sandy loam, sandy loam, or sandy clay loam. 
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 Soil data were collected on the Goss parcel during wetland delineation efforts and the 

USACE January 2011 study (California Department of Transportation 2009b; U.S. Army 

Corps of Engineers 2011). Surface soil textures ranged from loam to clay loam to loamy 

clay. Hydric soil indicators were observed during the wetland delineation and the USACE 

January 2011 study (California Department of Transportation 2009b; U.S. Army Corps of 

Engineers 2011). None of the soil profiles contains a claypan or a duripan. 

5.3.6.4 LISTED PLANTS 

Special status–plant surveys were conducted on the Goss parcel in April 2009 and March 2010. 

The April 2009 surveys identified 0.004 acre of BM, and the March 2010 surveys identified 

4.32 acres of NCSG. There are also 2.53 acres of potential BM habitat. NCSG and BM were 

mapped in the wet meadow and woodlands on the parcel. 

Special status–plant surveys were conducted on the Goss parcel in March 2010. The results of 

these surveys are presented in the baseline report (California Department of Transportation 

2011). These surveys identified NCSG on the parcel. NCSG was found mostly in the southwest 

corner of the parcel with a few smaller stands in the southeast corner of the parcel.  

Caltrans performed subsequent surveys for NCSG on the Goss parcel in spring 2011. A report 

documenting the 2011 NCSG survey results has been completed. 

5.3.6.5 PROTECTED FISHERIES (CATEGORY I RIPARIAN CORRIDORS) 

There are no Category I Riparian Corridors on the Goss parcel. 

5.3.6.6 WATERS OF THE STATE 

According to the wetland delineation, the Goss parcel has 8.45 acres of wetlands. Wetland types 

mapped on the Goss parcel include swale, wet meadow, and riparian woodland wetland. 

There is a total of 0.35 acre of swales on the Goss parcel. These swales form the western, 

southern, and eastern boundaries of the Goss parcel, generally directing surface water flows from 

south to northwest. An additional artificial drainage bisects the parcel, draining surface water 

from southeast to northwest. Dominant vegetation in these swales consists of pennyroyal, tufted 

hairgrass, sedges, Harding grass, mountain mint, NCSG, coyote thistle, meadow barley, 

navarretia, and white brodiaea. 

There is a total of 5.40 acres of wet meadow on the Goss parcel. Wet meadow vegetation 

dominates the southern one third of the parcel and the area immediately north of the riparian 
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woodland wetland. Dominant vegetation in the wet meadows consists of tall fescue, perennial 

ryegrass, spreading rush, Baltic rush, and western buttercup. 

There is a total of 2.69 acres of riparian woodland wetland in the middle of the Goss parcel. 

Dominant vegetation consists of valley oak and Oregon ash in the overstory and Himalayan 

blackberry, California blackberry, and poison-oak in the understory. 

During USACE studies in January 2011, the following hydrologic indicators were observed: 

surface water and saturation. USACE further defined the hydrology on the parcel as having very 

long–duration subsurface saturation and surface water in depressions (U.S. Army Corps of 

Engineers 2011). 

5.3.6.7 RIPARIAN HABITATS (CATEGORY II, III, AND OTHER RIPARIAN CORRIDORS) 

No Category II or III Riparian Corridors were mapped on the Goss parcel. 

There is a total of 3.19 acres of other riparian on the parcel. This riparian habitat is an extension 

of the riparian habitat on the Arkelian property to the west and beyond. Although there is no 

stream channel on the Goss parcel, this vegetation is contiguous with the riparian corridor along 

the channel northwest of the parcel. This riparian vegetation was classified as valley oak riparian 

woodland. 

5.3.6.8 OAK WOODLANDS 

The valley oak riparian woodland on this parcel is contiguous with the valley oak woodland on 

the Arkelian parcel to the west. This woodland is one of the best examples of historical Little 

Lake Valley woodland, with a diverse array of native and endemic vegetation that is relatively 

pristine and undisturbed. Vegetation associated with this woodland includes valley oak, Oregon 

ash, tiger lily, Howell’s bluegrass, NCSG, dense sedge, straight beaked buttercup, western 

trillium, Fendler’s meadow rue, and false Solomon’s seal. The oaks all occur in association with 

the riparian woodland described above. 

There were also 4.90 acres of lowland oak grassland mapped on the Goss parcel.  

5.3.7 Huff (APN 037-240-RW) 

The approximately 13-acre Huff parcel is at the very north end of Little Lake Valley, west of 

US 101 and south of the railroad line. The railroad bridge over Outlet Creek and fill embankment 

for the railroad line form the northern and eastern boundaries of the Huff parcel. There is no 
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evidence to suggest that the Huff parcel currently is irrigated or that it has been irrigated in the 

past. No evidence of cultivation or mowing was observed during field surveys in 2008 and 2009. 

The center of the parcel appears to have been manipulated by heavy machinery and possibly has 

been used as an area to place excess fill or temporarily stage equipment. 

5.3.7.1 HISTORICAL AND EXISTING VEGETATION 

Based on current vegetation conditions surrounding the Huff parcel, it is likely the parcel was 

vegetated historically with riparian woodland vegetation. A 1956 aerial photograph (Cartwright 

Aerial Surveys 1956) shows the Huff parcel bounded by the railroad line to the north and east 

and Outlet Creek to the south and west, much as it is today. This photograph shows an open 

meadow/grassland that appears to be used for grazing bordered by riparian vegetation to the west 

and south. 

Vegetation on the Huff parcel is dominated by upland ruderal vegetation and by riparian 

woodland and wet meadow–wetland vegetation. Disturbed upland areas in the center of the 

parcel and dominating the railroad fill embankment slopes support soft chess, hedgehog dogtail 

grass, blue wildrye, wild oats, vetch, plantain, Italian thistle, and field bindweed. Riparian 

woodlands associated with Outlet Creek are dominated by Oregon ash, willows, and Oregon 

white oak in the overstory and by Himalayan and California blackberry in the understory. Wet-

meadow wetlands adjacent to Outlet Creek are dominated by Baltic rush, spreading rush, 

pennyroyal, sedges, hedge nettle, and teasel. 

5.3.7.2 HISTORICAL AND EXISTING HYDROLOGY/TOPOGRAPHY 

The Huff parcel is adjacent to Outlet Creek, which flows generally from southeast to northwest 

in this location, forming the western and southern boundaries of the parcel. Wetland features on 

the Huff parcel are adjacent to and associated with Outlet Creek or occur in depressions along 

the artificial drainage ditch associated with the fill embankment for the railroad line. The 1956 

aerial photograph depicts the Outlet Creek channel much as it appears today. 

5.3.7.3 SOIL/SUBSTRATES 

The Mendocino County, Eastern Part and Southwestern Part of Trinity County Soil Survey 

(Natural Resources Conservation Service 2009) depicts the Huff parcel as having the following 

soil map units. 

 Fluvaquents, 0–1% slopes—these soils are formed from alluvium weathered from 

sedimentary rock and are found on floodplains. They are characterized by very little to no 

horizon development and the presence of aquic conditions within 20 inches of the soil 
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surface at some time during normal years; they are formed in fluvial environments. Typical 

surface horizons consist of gravelly sandy loam, and subsurface horizon textures may vary. 

 Casabonne-Wohly loams, 30–50% slopes—very deep, well-drained soils that typically 

occur on hills and mountains. The soil is formed from material weathered from sandstone 

and/or shale. Surface horizon textures consist of loam or gravelly loam. Gravel content 

ranges from 5 to 25%. Subsurface horizon textures consist of clay loam, sandy clay loam, or 

gravelly clay loam.  

 Feliz loam, 0–2% slopes—very deep, well-drained soils that typically occur on floodplains 

formed from alluvium from mixed sedimentary rocks. Surface horizon textures consist of 

loam. Subsurface horizon textures consist of clay loam. 

 Clear Lake clay, 0–2% slopes—very deep, poorly drained soils that typically occur in 

basins and in swales of drainageways. The soils are derived from fine-textured alluvium from 

sandstone and shale. Surface and subsurface horizon textures consist of silty clay or clay. 

Hydric soil indicators were observed during the wetland delineation on the Huff parcel 

(California Department of Transportation 2009b). None of the soil profiles contains a claypan or 

a duripan. 

5.3.7.4 LISTED PLANTS 

Special status–plant surveys were conducted on the Huff parcel in April 2009. These surveys 

identified BM in a wet meadow just north of Outlet Creek. A total of 0.08 acre of BM was 

observed on the parcel. There are also 1.22 acres of BM potential habitat. Caltrans performed 

subsequent surveys for BM in spring 2011. The 2011 BM survey results are presented in the 

baseline report (California Department of Transportation 2011). Caltrans performed additional 

BM surveys in spring 2012. 

5.3.7.5 PROTECTED FISHERIES (CATEGORY I RIPARIAN CORRIDORS) 

Outlet Creek, a Category I Riparian Corridor, flows west along the southern boundary of this 

parcel. The riparian vegetation along Outlet Creek is classified as Oregon ash riparian woodland. 

There are 5.42 acres of Category I Riparian Corridor in the Huff parcel. 

5.3.7.6 WATERS OF THE STATE  

According to a wetland delineation conducted on the Huff parcel, there are 4.18 acres of 

wetlands and 1.97 acres of other waters occurring there. Wetland types mapped on the Huff 

parcel include wet meadow, riparian scrub, and riparian woodland wetland. The other waters 
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mapped on the parcel consist of Outlet Creek. Outlet Creek in this portion of Little Lake Valley 

is a perennial stream based on the type of water year. 

There is a total of 0.85 acre of wet meadow adjacent to Outlet Creek and the railroad 

embankment on the Huff parcel. Dominant vegetation consists of Baltic rush, spreading rush, 

pennyroyal, mint, sedges, hedge nettle, and teasel. 

There is a total of 0.21 acre of riparian scrub along the railroad embankment on the Huff parcel. 

Dominant vegetation in these areas consists of willows and Himalayan blackberry. 

There is a total of 3.12 acres of riparian woodland wetland in association with Outlet Creek on 

the Huff parcel. Dominant vegetation consists of Oregon ash, willows, and Oregon white oak in 

the overstory and Himalayan and California blackberry in the understory. 

5.3.7.7 RIPARIAN HABITATS (CATEGORY II, III, AND OTHER RIPARIAN CORRIDORS) 

There are no Category II or III Riparian Corridors on this parcel. 

There is a total of 0.82 acre of other riparian woodlands on the parcel. These riparian woodland 

areas occur outside the Category I Riparian Corridor along Outlet Creek. The vegetation in these 

areas is classified as Oregon ash riparian woodland. 

5.3.7.8 OAK WOODLANDS 

Mature Oregon white oaks occur in the Oregon ash riparian woodland surrounding Outlet Creek. 

There were 2.93 acres of lowland oak grassland mapped in association with the Oregon white 

oaks. 

5.3.8 Huffman (APN 108-040-08) 

The 3-acre Huffman property is located immediately adjacent to the bypass alignment 

(Appendix B). The parcel previously was managed as pasture land for more than 40 years. The 

parcel has been regularly mowed and grazed during this period, and some seeding of pasture 

grasses has occurred. Seeded pasture grasses include tall fescue, Kentucky bluegrass, redtop 

(Agrostis sp.), and Harding grass. Seeded forbs include bird’s foot trefoil and clover species 

(Trifolium spp.). As part of management for pasture land, thistle species, Himalayan blackberry, 

and spreading rush were systematically removed (Huffman pers. comm.). 
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5.3.8.1 HISTORICAL AND EXISTING VEGETATION 

Vegetation mapping and wetland delineation were performed for the portion of the Huffman 

parcel in the bypass alignment, but no vegetation mapping or wetland delineation was performed 

for the Huffman offsite mitigation parcel. Surveys were not performed on this mitigation parcel 

because this area was considered only for its NCSG population. The Huffman offsite mitigation 

parcel supports wet meadow, riparian wetland, and valley oak–Oregon ash woodland 

communities.  

Existing vegetation recorded in the bypass alignment was wet meadow and riparian wetland 

(Appendix B). Based on a review of aerial surveys and ongoing NCSG surveys for this 

mitigation parcel, wet meadow and riparian wetland, and Oregon ash riparian woodland, also 

occur on the Huffman mitigation parcel. Wet meadow occupies the majority of this mitigation 

parcel, and riparian wetland occurs along a drainage on the east side of the mitigation parcel.  

5.3.8.2 HISTORICAL AND EXISTING HYDROLOGY/TOPOGRAPHY 

The Huffman mitigation parcel is relatively flat and contains several small swales, oriented north 

to south. Wetland hydrology surveys performed in winter 2010 to spring 2011 indicate that the 

swales and some portions of the surrounding wet meadow are inundated for 1 to 2 months 

(Appendix G). The remaining wet meadow habitat is saturated for extended periods during the 

winter depending on seasonal rainfall and groundwater elevations. Groundwater sampling 

beginning in April 2010 and extending through June 2010 indicates that groundwater was within 

10 inches of the soil surface from approximately mid-April through the first week in May. 

Although groundwater sampling did not occur throughout the 2009–2010 rainfall season, it is 

likely that groundwater was close to the soil surface prior to mid-April 2010. 

5.3.8.3 SOILS/SUBSTRATES 

The Mendocino County, Eastern Part and Southwestern Part of Trinity County Soil Survey 

(Natural Resources Conservation Service 2009) depicts the Huffman parcel as having the 

following soil map units. 

 Cole clay loam, 0–2% slopes—these soils are very deep and somewhat poorly drained and 

occur on alluvial plains and in basins. This soil formed in recent alluvium derived primarily 

from sedimentary rock. Included in this unit are small areas of Clear Lake soils and Cole 

soils that are poorly drained and have a water table at a depth of less than 18 inches. 

Typically, the surface layer is clay loam approximately 8 inches thick. Permeability of this 

Cole soil is slow. Runoff is ponded, and there is a high water table year-round at a depth of 

18–36 inches. 
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 Gielow sandy loam, 0–5% slopes—these soils are very deep and somewhat poorly drained 

and occur on alluvial plains and fans. This soil formed in alluvium derived primarily from 

sedimentary rock. Included in this unit are small areas of Clear Lake, Cole, Feliz, Russian, 

and Talmage soils. Typically, the surface layer is stratified sandy loam and loam 

approximately 18 inches thick. Permeability of this Gielow soil is moderate. Available water 

capacity is high. Runoff is very slow to slow, and a seasonal (November to March) high 

water table fluctuates between depths of 18 and 36 inches. 

5.3.8.4 LISTED PLANTS 

The NCSG populations on the Huffman mitigation parcel occur in the northern portion of the 

parcel from the bypass alignment on the west to the eastern side of the parcel ( Appendix K). The 

NCSG populations along the north fence line occur under the canopy of a narrow band of valley 

oak and Oregon ash. The remaining populations occur in wet meadow habitat south of the fence 

line.  

A report documenting the 2011 NCSG survey results has been completed. Caltrans performed 

additional NCSG surveys in spring 2012. 

5.3.8.5 PROTECTED FISHERIES (CATEGORY I RIPARIAN CORRIDORS) 

There are no Category I Riparian Corridors located on the Huffman parcel. 

5.3.8.6 WATERS OF THE STATE 

As stated above, a wetland delineation was not performed for the Huffman mitigation parcel. A 

wetland delineation was performed in the portion of the Huffman parcel in the bypass alignment. 

Surveys were not performed on this mitigation parcel because this area was not considered an 

offsite mitigation parcel for the 2010 MMP. The parcel supports wet meadow and valley oak–

Oregon ash woodland communities.  

Existing vegetation recorded in the bypass alignment was wet meadow and riparian wetland 

(Appendix B). Based on a review of aerial surveys and ongoing NCSG surveys for this 

mitigation parcel, wet meadow and riparian wetland, and Oregon ash riparian woodland, also 

occur on the Huffman mitigation parcel. Wet meadow occupies the majority of this mitigation 

parcel. Riparian wetland occurs along a drainage on the east side, and Oregon ash riparian 

woodland occurs as a single row of trees on the north side of the mitigation parcel. 



Chapter 5. Baseline Information 

 
 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
5-91 

 

5.3.8.7 RIPARIAN HABITATS (CATEGORY II, III, AND OTHER RIPARIAN CORRIDORS) 

There are no Category II or III Riparian Corridors located on the Huffman parcel. 

5.3.8.8 OAK WOODLANDS 

There are no oak woodlands located on the Huffman parcel. 

5.3.9 Lusher (APNs 038-060-08, 108-030-03, and 108-030-04) 

The Lusher property consists of three parcels totaling approximately 109 acres. The parcels are 

along the western edge of Little Lake Valley just east of US 101. The Lusher property currently 

is used for grazing horses and cattle and shows signs of heavy grazing. There is no evidence to 

suggest that the Lusher parcels are irrigated or that they have been irrigated in the past. No 

evidence of cultivation or mowing in the grazed area was observed during the wetland 

delineation (California Department of Transportation 2009b). Mill Creek and a railroad line 

adjacent to the creek separate the easternmost Lusher parcel (108-030-04) from the two western 

parcels (108-030-03 and 038-060-08). 

5.3.9.1 HISTORICAL AND EXISTING VEGETATION 

Aerial photographs from 1952, 1978, 1988, and 2005 depict the Lusher parcels largely as they 

appear today, except for a decrease in the extent of woodlands since 1952 (Wildlands 2008; 

Google Inc. 2009). 

Lusher parcel 038-060-08 consists mostly of upland grassland that is dominated by medusa-head 

grass, soft chess, white clover, and perennial ryegrass. Wet meadow vegetation, including tall 

fescue, Harding grass, reed canary grass, meadow foxtail, spreading rush, camas, buttercup, and 

perennial ryegrass, dominates the remainder of parcel 038-060-09 and most of parcel 108-030-

03. Pennyroyal, broadleaf water plantain, and semaphore grass (not identified to species) 

dominate swale features and depressions subject to longer inundation.  

An open stand of mature valley oaks and Oregon ash occupies the center of parcel 108-030-03. 

A large coast redwood is among this stand of trees. Riparian woodlands along the northern 

boundary of the western parcels and along the eastern boundary of parcel 108-030-03 comprise 

the following vegetation communities: Oregon ash riparian woodland, valley oak riparian 

woodland, and willow riparian scrub (Appendix B). 

The eastern Lusher parcel (108-030-04) is dominated by riparian woodland and upland grassland 

with a few areas of wet meadow. These areas are mostly similar in vegetation composition to 
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those communities described above for the western parcels, except for the addition of mixed 

riparian woodland and the absence of willow riparian scrub. The areas of mixed riparian 

woodland are dominated by willows, cottonwoods, valley oak, and Oregon ash. 

5.3.9.2 HISTORICAL AND EXISTING HYDROLOGY/TOPOGRAPHY 

Soil survey information from 1920 (Dean 1920) indicates that a lake historically formed at the 

northern end of Little Lake Valley during the rainy season, even during very low rainfall years. 

At the end of a series of heavy rainfall events in February 1915, the lake encompassed 

1,875 acres and was 12 feet deep over a 300-acre area. At that time, the high water mark of the 

lake was at the 1,330-foot contour, which roughly corresponds to the north-south midsection of 

the Lusher parcels. A review of a 1942 15-minute series USGS topographic map (included in 

Wildlands 2008) shows two intermittent streams and two perennial streams flowing onto the 

Lusher property. One of these intermittent streams flows into the western Lusher parcels from 

the southwest and is in the approximate location of the current channelized portion of Upp 

Creek. Two perennial streams flowed into the eastern Lusher parcel from the southeast and 

converged shortly thereafter; these appear to be Outlet and Mill Creeks. The other intermittent 

stream flowed to the northeast of Outlet Creek and continued northwest to its confluence with 

Outlet Creek on the Ford parcel. 

Hydrology on the western Lusher parcels appears to be dominated by the presence of a seasonal 

high water table. Swales and depressions are subject to ponding. A long swale in the center of 

parcel 108-030-04 is linear and may be an artificial drainage feature. A channelized portion of 

Upp Creek flows across both western parcels from southwest to northeast. This channel is in the 

approximate location of the channel depicted on the 1942 topographic map (included in 

Wildlands 2008). Along the eastern boundary of parcel 108-030-03 is the channelized portion of 

Mill Creek, which crosses under the railroad tracks near the southeast corner of the parcel and 

continues north along the western embankment of the tracks. 

The eastern Lusher parcel is drained by Outlet Creek, Old Outlet Creek, and Mill Creek. As 

described above, Outlet and Mill Creeks historically flowed onto the Lusher property to the 

south and merged in the southern half of the parcel. The location of this former confluence is 

evidenced by the presence of remnant riparian vegetation. Mill Creek since has been realigned 

and now flows west along the southern boundary of the parcel, crossing into parcel 108-030-03 

as described above. The Outlet Creek channel since has been split into two channels, now called 

Old Outlet Creek and Outlet Creek. Old Outlet Creek flows in the historical channel, and Outlet 

Creek flows north in an artificial channel along the boundary of the Lusher and Ford parcels. 
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During fieldwork in May 2010 for an erosion site assessment of the offsite mitigation parcels, 

one depressional wetland erosion site and two upland headcut sites were identified on Lusher 

parcel 108-030-04 (Figure 3-1 in Appendix N). The depressional wetland site is located in a 

swale and has slumping banks; however, it does not have a headcut associated with it and is not 

undergoing headward migration in either direction, and thus appears to be stable. This erosion 

site is located in a well-vegetated Oregon ash riparian woodland with sandy loam soils (Gielow 

sandy loam 0–5% slopes; see Section 5.3.9.3), and adjacent areas are vegetated with wet 

meadow with similar soils. The upland headcuts are located on a small swale to Old Outlet Creek 

and are well-vegetated with mixed riparian woodland with Fluvaquent soils (Fluvaquents, 0–1%  

slopes; see Section 5.3.9.3) with adjacent areas vegetated with a mixture of oak woodland 

grassland, Oregon ash riparian woodland, mixed riparian woodland, and wet meadow with 

similar soils (Figure 4-3 in Appendix N). The upland headcut sites appear unstable with a high 

potential for sediment to enter Old Outlet Creek. These two headcuts will be rehabilitated as part 

of wetland rehabilitation actions (Chapter 7, Sections 7.3.1.21, 7.3.1.22, and 7.3.1.23) to reduce 

the potential for sedimentation to Old Outlet Creek. See Appendix N for rehabilitation concepts 

for these headcuts. Water quality monitoring data will be collected for several parameters, 

including parameters related to sediment levels. If the data show that increased sedimentation is 

occurring in the vicinity of the offsite mitigation parcels, these erosion features will be inspected 

to determine whether they are becoming unstable again and contributing to excessive sediment in 

the parcel and valley streams. 

5.3.9.3 SOILS/SUBSTRATES 

The Mendocino County, Eastern Part and Southwestern Part of Trinity County Soil Survey 

(Natural Resources Conservation Service 2009) depicts the Lusher parcels as having the 

following soil map units. 

 Fluvaquents, 0–1% slopes—these soils are formed from alluvium weathered from 

sedimentary rock and are found on floodplains. They are characterized by very little to no 

horizon development and the presence of aquic conditions within 20 inches of the soil 

surface at some time during normal years; they are formed in fluvial environments. Typical 

surface horizons consist of gravelly sandy loam; subsurface horizon textures may vary. 

 Cole clay loam, 0–2% slopes—very deep, somewhat poorly drained soils that typically 

occur on river terraces, basins, and floodplains or on alluvial fans. This soil is formed from 

alluvium from mixed sources. Surface horizon textures consist of loam, clay loam, silt loam, 

or silty clay loam. Subsurface horizon textures consist of silty clay loam, clay loam, silty 

clay, or clay. 
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 Gielow sandy loam, 0–5% slopes—deep, somewhat poorly drained soils that typically 

occur on alluvial plains and fans. This soil is formed from alluvium from sedimentary rocks. 

Surface horizon textures consist of sandy loam or loam. Subsurface horizon textures consist 

of stratified loam, fine sandy loam, sandy loam, or sandy clay loam. 

Soil data were collected on the Lusher parcel during wetland delineation efforts and the USACE 

January 2011 study (California Department of Transportation 2009b; U.S. Army Corps of 

Engineers 2011). Observed surface soil textures range from gravelly sandy loam to clay loam. 

Hydric soil indicators were observed during the wetland delineation and the USACE January 

2011 study on the Lusher parcel (California Department of Transportation 2009b; U.S. Army 

Corps of Engineers 2011). None of the soil profiles contains a claypan or a duripan. Subsequent 

soil surveys were performed in support of the Group 2 wetland design. The survey results are 

presented in Appendix O. 

5.3.9.4 LISTED PLANTS 

Special status–plant surveys were conducted on the western Lusher parcels in April 2007 and on 

the eastern Lusher parcel (108-030-04) in March 2010. The April 2007 surveys identified BM in 

the wet-meadow areas on the western parcels. BM was observed on Lusher parcels 038-060-08 

and 108-030-03. Areas of potential BM habitat also were mapped on the same parcels. 

A total of 30.58 acres of BM habitat (observed and potential) was identified on the Lusher 

parcels: 5.81 acres of observed BM on parcels 038-060-08 (1.14 acre) and 108-030-03 (4.67 

acres); and 24.77 acres of potential BM on parcels 038-060-08 (9.37 acres) and 108-030-03 

(15.40 acres). 

A new occurrence of NCSG was observed during the March 2010 surveys of the Lusher parcel 

108-030-04. The occurrence was mapped in the southeast corner of the parcel near the junction 

of Outlet Creek and Old Outlet Creek and comprised approximately 9,437 individuals within an 

area of 0.59 acre (Figure 5-10 and Appendix K ). 

Caltrans performed subsequent surveys for NCSG and BM on the Lusher parcels in spring 2011. 

The 2011 BM survey results are presented in the baseline report (California Department of 

Transportation 2011). A report documenting the 2011 NCSG survey results has been completed. 

Caltrans performed additional NCSG and BM surveys in spring 2012. 
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5.3.9.5 PROTECTED FISHERIES (CATEGORY I RIPARIAN CORRIDORS) 

There is a total of 14.49 acres of Category I Riparian Corridor on Lusher parcels 038-060-08 

(0.91 acre), 108-030-03 (1.82 acres), and 108-030-04 (11.76 acres).  

5.3.9.6 WATERS OF THE STATE  

According to the wetland delineation conducted on the Lusher parcels, there are 60.33 acres of 

wetlands and 2.67 acres of other waters. Wetland types mapped on these parcels include swale, 

wet meadow, and riparian woodland wetland. The other waters mapped on the Lusher parcels 

include four intermittent streams: Upp Creek, Mill Creek, Old Outlet Creek, and Outlet Creek. 

There is a total of 0.44 acre of wetland swale on Lusher parcels 108-030-03 (0.31 acre) and 108-

030-04 (0.12 acre). One drainage crosses the parcel from south to north, draining toward Upp 

Creek. This feature appears to be artificial to facilitate drainage on the parcel. The drainage is 

dominated by pennyroyal, broadleaf water plantain, and semaphore grass (not identified to 

species). 

There is a total of 41.94 acres of wet meadow on Lusher parcels 038-060-08 (4.07 acres), 108-

030-03 (17.90 acres), and108-030-04 (19.97 acres). Dominant vegetation in the wet meadows 

consists of tall fescue, Harding grass, meadow foxtail, spreading rush, camas, and perennial 

ryegrass. 

There is a total of 17.95 acres of riparian woodland wetland and riparian scrub wetland on 

Lusher parcels 038-060-08 (0.80 acre), 108-030-03 (1.18 acres), and 108-030-04 (15.97 acres). 

Riparian woodland wetland and riparian scrub wetland vegetation types consist of Oregon ash 

riparian woodland, valley oak riparian woodland, willow scrub riparian, and mixed riparian 

woodland. 

There is a total of 2.67 acres of other waters on Lusher parcels 038-060-08 (0.49 acre), 108-030-

03 (0.15 acres), and 108-030-04 (2.02 acres). Other waters mapped on the Lusher parcels 

comprise five intermittent streams: Upp, Mill, Old Outlet, and Outlet Creeks, and a short 

unnamed tributary to Old Outlet Creek. These creeks have low-gradient channels with a mix of 

silt, sand, and gravel substrates. All these channels have been modified at some time in the past 

to facilitate the drainage of the adjoining properties for agricultural uses. Mill, Old Outlet, and 

Outlet Creeks have well-developed mature riparian vegetation along their banks. Upp Creek is 

sparsely vegetated with willow riparian scrub. 
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5.3.9.7 RIPARIAN HABITATS (CATEGORY II, III, AND OTHER RIPARIAN CORRIDORS) 

There is a total of 1.06 acres of Category II Riparian Corridor on Lusher parcel 108-030-04 

occurring in association with Outlet Creek. The Category II Riparian Corridors are vegetated 

with mixed riparian woodland and valley oak riparian woodland. 

There is a total of 15.16 acres of other riparian woodlands in Lusher parcels 038-060-08 (0.97 

acres), 108-030-03 (2.05 acres), and 108-030-04 (12.15 acres). This habitat occurs in the 

woodlands that are contiguous with the Category I, II, and III Riparian Corridors along fence 

rows and in isolated clumps in the wet meadows. The other riparian woodlands include valley 

oak riparian woodland, Oregon ash riparian woodland, and mixed riparian woodland. 

5.3.9.8 OAK WOODLANDS 

Valley oaks occur in association with the mature woodlands along Outlet, Old Outlet, and Mill 

Creeks. There are also several large oaks in small stands on parcel 108-030-03 and along the 

northern boundary of the western parcels. There is a large valley oak woodland on the eastern 

Lusher parcel in the location of the former intermittent stream that was identified from the 1952 

aerial photograph included in Wildlands (2008). Most of the valley oaks occur in association 

with the riparian habitat discussed above. There are a few small isolated valley oaks that total 

0.02 acre on the parcels: 038-060-08 (0.014 acre),108-030-03 (0.005 acre) and 108-030-04 

(0.003 acre). 

There are 42.80 acres of lowland oak grassland associated with the oaks described above. 

5.3.10 MGC Plasma North and Middle (APNs 103-230-06 and 103-250-14) 

The MGC Plasma parcels are at the southeast end of Little Lake Valley and total 45 acres. The 

northern and middle MGC Plasma parcels 103-230-06 (18 acres) and 103-250-14 (27 acres), 

respectively, are contiguous. A review of recent aerial photographs and recent site visits 

indicates that both parcels currently are hayed; MGC Plasma middle also is used for light cattle 

and/or horse grazing and MGC Plasma north for cattle grazing. 

5.3.10.1 HISTORICAL AND EXISTING VEGETATION 

A 1956 aerial photograph shows the MGC Plasma parcels were in use for crop production at that 

time (Cartwright Aerial Surveys 1956); conditions then were much as they are today—mostly 

supporting herbaceous vegetation with a few scattered trees. Upland grassland is the dominant 

vegetation community on the MGC Plasma parcels. Vegetation in these areas is dominated by an 
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introduced mix of grasses and includes four solitary valley oaks and a black oak. Dominant 

vegetation in these grasslands includes Mediterranean barley, Harding grass, clovers, perennial 

ryegrass, cranesbill, and rough cat’s-ear. There are areas of wet meadow and swales throughout 

these parcels. Dominant vegetation in these areas consists of California oatgrass, pennyroyal, 

meadowfoam, downingia, tufted hairgrass, coyote thistle, dense sedge, and spreading rush 

(California Department of Transportation 2009b; U.S. Army Corps of Engineers 2011). 

5.3.10.2 HISTORICAL AND EXISTING HYDROLOGY/TOPOGRAPHY 

Based on evidence observed in the field, it is presumed that a stream at one time flowed through 

the MGC Plasma parcels. This evidence includes the remnants of a channel and riparian 

vegetation on the Goss (103-230-02) and Arkelian (103-230-04) parcels west of the MGC 

parcels. Based on the direction of this remnant channel on those parcels, the historical channel 

likely passed through the two MGC Plasma parcels from southeast to northwest. A 1956 aerial 

photograph (Cartwright Aerial Surveys 1956) shows the MGC Plasma parcels having the same 

topography they have today. 

Hydrology on the MGC Plasma parcels appears to be dominated by the presence of a seasonal 

high water table and pooling and surface flows in swales along the perimeter of the parcels. 

During fieldwork in May 2010 for an erosion site assessment of the offsite mitigation parcels, 

one instream headcut was identified on the MGC Plasma North parcel (Figure 3-1 in Appendix 

N). The instream headcut is located in a swale/drainage ditch on the western end of the parcel. 

The areas of and adjacent to the erosion site are well-vegetated wet meadow with clay soils 

(Clear Lake clay, 0–2% slopes; see Section 5.3.10.3). This instream headcut appears relatively 

stable and does not appear to pose a threat to nearby streams because it has a very small drop 

(0.9 foot) and any associated sediment derived from this head cut is minimal and gets spread out 

and deposited in the local wetland complex to the north. Water quality monitoring data will be 

collected for several parameters, including parameters related to sediment levels. If the data 

show that increased sedimentation is occurring in the vicinity of the offsite mitigation parcels, 

this erosion feature will be inspected to determine whether the headcut is becoming unstable and 

contributing excessive sediment to the parcel and valley streams. 

5.3.10.3 SOILS/SUBSTRATES 

The Mendocino County, Eastern Part and Southwestern Part of Trinity County Soil Survey 

(Natural Resources Conservation Service 2009) depicts the MGC Plasma parcels with the 

following soil map units. 
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 Cole clay loam, 0–2% slopes—very deep, somewhat poorly drained soil on alluvial plains 

and in basins that formed in recent alluvium derived primarily from sedimentary rock. This 

soil is formed from alluvium from mixed sources. Surface horizon textures consist of loam, 

clay loam, silt loam, or silty clay loam with a representative clay content of 30%. Subsurface 

horizon textures consist of silty clay loam, clay loam, and silty clay. 

 Clear Lake clay, 0–2% slopes—very deep, poorly drained soils that typically occur in 

basins and in swales of drainageways. The soils are derived from fine-textured alluvium from 

sandstone and shale. Surface and subsurface horizon textures consist of silty clay or clay. 

 Gielow sandy loam, 0–5% slopes—deep, somewhat poorly drained soils that typically 

occur on alluvial plains and fans. This soil is formed from alluvium from sedimentary rocks. 

Surface horizon textures consist of sandy loam. Subsurface horizon textures) consist of 

stratified loam, fine sandy loam, sandy loam, or sandy clay loam. 

Soil data were collected on the MGC Plasma parcels during wetland delineation efforts and the 

USACE January 2011 study (California Department of Transportation 2009b; U.S. Army Corps 

of Engineers 2011). Surface soil textures ranged from sandy to clay loams. Hydric soil indicators 

were observed throughout the low-lying areas of these parcels (California Department of 

Transportation 2009b; U.S. Army Corps of Engineers 2011). 

5.3.10.4 LISTED PLANTS 

Special status–plant surveys were conducted on the MGC Plasma parcels in April 2009 and 

March 2010. These surveys identified NCSG and BM on the MGC Plasma North parcel (103-

230-06). There is 0.10 acre of observed BM and 2.55 acres of BM potential habitat on 103-230-

06 and 0.02 acre of potential habitat on 103-250-14. There is 0.04 acre of NCSG on 103-230-06. 

The area occupied by NCSG is composed of two stands. Although these two stands appear to 

occur on the Goss parcel according to electronic parcel data, field observations made during the 

March 2010 surveys determined that these two stands were on the MGC Plasma North parcel 

(Figure 5-7 and Appendix K ). 

Caltrans performed subsequent surveys for NCSG and BM on the MGC Plasma North parcel in 

spring 2011. The 2011 BM survey results are presented in the baseline report (California 

Department of Transportation 2011). A report documenting the 2011 NCSG survey results has 

been completed. Caltrans performed additional NCSG and BM surveys in spring 2012. 

5.3.10.5 PROTECTED FISHERIES (CATEGORY I RIPARIAN CORRIDORS) 

There are no Category I Riparian Corridors located on the MGC Plasma parcels. 
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5.3.10.6 WATERS OF THE STATE  

According to the wetland delineation on the MGC Plasma parcels, there are 6.55 acres of 

wetlands. Wetland types mapped on these parcels include swale and wet meadow. No other 

waters were mapped on these parcels. 

There is a total of 0.56 acre of swale on MGC Plasma parcels 103-230-06 (0.40 acre) and 103-

250-14 (0.16 acre). Most of these features appear to be largely artificial to facilitate drainage on 

the parcels. Dominant vegetation in these areas consists of California oatgrass, downingia, tufted 

hairgrass, coyote thistle, dense sedge, and spreading rush. 

There is a total of 5.99 acres of wet meadow on MGC Plasma parcels 103-230-06 (3.64 acres) 

and 103-250-14 (2.35 acres). Dominant vegetation in the meadows consists of vegetation similar 

to that of the aforementioned swales. 

During USACE studies in January 2011, the following hydrologic indicators were observed: 

surface water, high water table, and saturation. USACE further defined the hydrology on the 

MGC parcels as having long- to very long–duration subsurface saturation, shallow surface 

ponding in depressions, and sheet flow across the wetland from a hillside seep and into a broad 

wetland swale on MGC Plasma middle, and there is sheet flow across MGC Plasma north that 

collects into shallow drainage ditches that flow onto the Goss property. 

5.3.10.7 RIPARIAN HABITATS (CATEGORY II, III, AND OTHER RIPARIAN CORRIDORS) 

There are no Category II or III Riparian Corridors on the MGC Plasma parcels. There is a small 

area of other riparian woodland on MGC Plasma parcel 103-230-06 (0.08 acre) that extends from 

the Goss parcel (103-230-02) to the west. This riparian habitat was classified as valley oak 

riparian woodland. 

5.3.10.8 OAK WOODLANDS 

There is a total of 0.79 acre of valley oak woodland on MGC Plasma parcel 103-230-06. This 

acreage accounts for two mature valley oaks in the middle of the parcel. There are also valley 

oaks associated with the riparian habitat described above. 

There is a total of 0.18 acre of valley oak woodland and 0.23 acre of black oak woodland on 

MGC Plasma parcel 103-250-14. These areas consist of two valley oaks and one black oak in the 

upland area along the eastern boundary of the parcel. 
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There are also 10.38 acres of lowland oak woodland grassland associated with the oaks in the 

MGC Plasma parcels 103-230-06 (7.24 acres) and 103-250-14 (3.15 acres). 

5.3.11 Nance (APN 108-050-06) 

The 74-acre Nance parcel (108-050-06) is in the northeastern portion of Little Lake Valley. It 

extends west from near Reynolds Highway to Ford parcel 108-010-05. The Nance parcel 

currently is used for grazing cattle. There is no evidence to suggest that the parcel is irrigated. 

5.3.11.1 HISTORICAL AND EXISTING VEGETATION 

Historical aerial photographs from 1952, 1978, and 1988 show linear patterns in the areas west 

of Berry Creek, indicating that the Nance parcel once was used for farming (Wildlands 2008; 

Cartwright Aerial Surveys 1956). The channelized portion of Berry Creek that passes through the 

parcel from south to north was not vegetated in these historical photos. A wetted area east of 

Berry Creek, which is assumed to support marsh vegetation, is visible in all these aerial 

photographs. Sparse trees are visible along fence rows to the north of the parcel and along one 

crossing the western half of the parcel from south to north. 

The Nance parcel currently is vegetated predominantly with wet meadow, with areas of riparian 

woodland along the fence rows and Berry Creek and a large area of mixed marsh east of Berry 

Creek. There is a small area of upland grassland east of the marsh. Sedges, rushes, pennyroyal, 

lythrum, tall fescue, meadow foxtail, fowl bluegrass, rough bluegrass, camas, straight-beaked 

buttercup, water-plantain buttercup, Davy’s semaphore grass, and BM dominate the wet-meadow 

areas. Broadleaf cattail and broadleaf water plantain dominate the mixed marsh community. 

Oregon ash, arroyo willow, and Himalayan blackberry dominate the riparian woodlands 

(California Department of Transportation 2009b; U.S. Army Corps of Engineers 2011). 

5.3.11.2 HISTORICAL AND EXISTING HYDROLOGY/TOPOGRAPHY 

A 1942 USGS 15-minute series topographic map (included in Wildlands 2008) depicts an 

intermittent stream passing through the Nance parcel from southeast to northwest in the location 

of the current marsh. A 1956 aerial photograph does not depict a stream channel in this location 

but does show several small drainages/swales feeding into the marsh (Cartwright Aerial Surveys 

1956). The channelized portion of Berry Creek is visible in this photograph flowing across the 

site from south to north. 

Berry Creek enters the site from the south and bisects the parcel. During prolonged periods of 

inundation, Berry Creek overflows its banks onto the parcel. Water also enters the site from the 
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northwest corner as the waters of Outlet, Berry, and Davis Creeks join and backfill onto the 

parcel during prolonged periods of inundation throughout the rainy season. During the wetland 

delineations conducted in January 2007, no indication of the stream depicted in the 1942 USGS 

topographic map (included in Wildlands 2008) was observed on the Nance parcel or to the north 

or south of the parcel. Overbanking of Berry Creek most likely has filled in the stream channel in 

this area to create the marsh described above. 

5.3.11.3 SOIL/SUBSTRATES 

The Mendocino County, Eastern Part and Southwestern Part of Trinity County Soil Survey 

(Natural Resources Conservation Service 2009) depicts the Nance parcel as having the following 

soil map units. 

 Cole clay loam, 0–2% slopes—very deep, somewhat poorly drained soils that typically 

occur on river terraces, basins, and floodplains or on alluvial fans. This soil is formed from 

alluvium from mixed sources. Surface horizon textures consist of loam, clay loam, silt loam, 

or silty clay loam. Subsurface horizon textures consist of silty clay loam, clay loam, silty 

clay, or clay. 

 Haplaquepts, 0–1% slopes—poorly drained soil formed from alluvium derived from 

sedimentary rock. These soils consist of clay loam underlain by gravelly clay loam. They 

have minimal horizon development and evidence of aquic conditions within 24 inches of the 

soil surface. Depth to a restrictive feature is greater than 80 inches. 

Surface soil textures observed ranged from sandy clay loam to clay loam and gravelly clay loam. 

Hydric soil indicators were found in these soils during the wetland delineation conducted for the 

parcel. 

Soil data were collected on the Nance parcel during wetland delineation efforts and the USACE 

January 2011 study (California Department of Transportation 2009b; U.S. Army Corps of 

Engineers 2011). Surface soil textures observed ranged from sandy clay loam to clay loam and 

gravelly clay loam. Hydric soil indicators were found in these soils during the wetland 

delineation for the parcel and during the USACE January 2011 study (California Department of 

Transportation 2009b; U.S. Army Corps of Engineers 2011). 

5.3.11.4 LISTED PLANTS 

Special status–plant surveys were conducted on the Nance parcel in April 2007. These surveys 

identified BM occurring throughout the wet-meadow areas of the parcel. Areas of potential BM 

also were mapped on the Nance parcel. 
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There is a total of 70.29 acres of BM habitat (observed and potential) on the Nance parcel: 28.20 

acres of observed BM and 42.09 acres of potential BM habitat. 

Caltrans performed subsequent surveys for BM in spring 2011. The 2011 BM survey results are 

presented in the baseline report (California Department of Transportation 2011). Caltrans 

performed additional BM surveys in spring 2012. 

5.3.11.5 PROTECTED FISHERIES (CATEGORY I RIPARIAN CORRIDOR) 

There is a total of 0.54 acre of Category I Riparian Corridor on the Nance parcel. This riparian 

corridor is associated with Berry Creek. Vegetation along this corridor has been typed as Oregon 

ash riparian woodland. 

5.3.11.6 WATERS OF THE STATE  

According to the wetland delineation on the Nance parcel, 72.50 acres of wetlands and 0.20 acre 

of other waters occur there. Wetland types mapped include wet meadow and mixed marsh. 

There is a total of 61.56 acres of wet meadow on the Nance parcel. The wet-meadow areas 

appear to flood and saturate during the wet season as streams overflow and groundwater levels 

rise. Dominant vegetation in these areas consists of meadow foxtail, fowl bluegrass, rough 

bluegrass, camas, straight beaked buttercup, water-plantain buttercup, Davy’s semaphore grass, 

and BM. 

There is a total of 10.93 acres of mixed marsh on the Nance parcel. This area appears to flood 

during the wet season as areas to the east and south drain onto the parcel. Dominant vegetation in 

this area consists of broadleaf cattail and broadleaf water plantain. 

There is a total of 0.20 acre of other waters on the Nance parcel. This acreage is entirely 

attributable to Berry Creek, which flows through an artificial channel across the parcel from 

south to north. 

During USACE studies in January 2011, the following hydrologic indicators were observed: 

surface water, high water table, and saturation. In the areas of wet meadow, USACE further 

defined the hydrology as having very long–duration surface ponding and subsurface saturation, 

sheet flow over the surface, and occasional flooding. In the areas of marsh, the USACE defined 

the hydrology as having very long–duration to perennial ponding, which includes portions of the 

seasonal lake; very long–duration to perennial subsurface saturation; and storage of upslope 

onflow and surface sheet flow from along the seepage zone. 
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5.3.11.7 RIPARIAN HABITATS (CATEGORY II, III, AND OTHER RIPARIAN CORRIDORS) 

There are no Category II or III Riparian Corridors on the Nance parcel. 

There is a total of 0.88 acre of other riparian habitat on the parcel along a north-south fence line 

in the western half of the parcel. This vegetation community was classified as Oregon ash 

riparian woodland. 

5.3.11.8 OAK WOODLANDS 

There are no oak woodlands on the Nance parcel. 

5.3.12 Niesen (APN 108-040-02) 

The 27-acre Niesen parcel (108-040-02) is in the western side of Little Lake Valley immediately 

east of US 101 and west of the railroad. The Niesen parcel appears to be used for grazing horses 

and cattle; the intensity of the grazing appears to be moderate to light. There is no evidence to 

suggest that the parcel currently is irrigated. No evidence of cultivation or mowing in the grazed 

area was observed during the wetland delineation field survey. A residence and other structures 

are present along the western boundary of the Niesen parcel, accessible from US 101. Poorly 

defined dirt roads provide access to parts of the parcel. 

5.3.12.1 HISTORICAL AND EXISTING VEGETATION 

Historical aerial photographs from 1952, 1978, and 1988 show the Niesen property roughly 

similar to current conditions (Wildlands 2008). A 1956 aerial photograph (Cartwright Aerial 

Surveys 1956) shows linear patterns running roughly north-south, suggesting that the site might 

have been leveled and bermed to facilitate hay production or pasture grazing. The 1956 aerial 

photograph depicts the fence row along the southern boundary less vegetated with trees than it is 

today. The remainder of the site appears to support meadow vegetation. 

Wet-meadow vegetation, including tall fescue, dense sedge, spreading rush, pennyroyal, lythrum, 

clover, reed canary grass, bird’s-foot trefoil, western buttercup, Mediterranean barley, meadow 

barley, meadow foxtail, and clustered dock, dominates the Niesen parcel. Pennyroyal and 

semaphore grass (not identified to species) dominate depressional features subject to longer 

inundation (California Department of Transportation 2009b; U.S. Army Corps of Engineers 

2011). 

Oregon ash and valley oak dominate the riparian woodland along the southern fence boundary. 
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5.3.12.2 HISTORICAL AND EXISTING HYDROLOGY/TOPOGRAPHY 

According to a 1956 (Cartwright Aerial Surveys 1956) aerial photograph, the topography, and 

presumably the hydrology, on the Niesen parcel appears to have been altered some time during 

or just before 1956 for the production of hay or irrigated pasture, as evidenced by linear patterns 

that appear to be berms. 

Hydrology on the Niesen parcel appears dominated by the presence of a seasonal high water 

table. Depressions are subject to ponding. The Niesen parcel is bounded on the east by the fill 

embankment of the railroad line. A linear drainage ditch flows from south to north along the 

western toe of the fill embankment but is outside the Niesen parcel boundary. 

5.3.12.3 SOILS/SUBSTRATES 

The Mendocino County, Eastern Part and Southwestern Part of Trinity County Soil Survey 

(Natural Resources Conservation Service 2009) depicts the Niesen parcel as having the 

following soil map units. 

 Cole clay loam, 0–2% slopes—very deep, somewhat poorly drained soil on alluvial plains 

and in basins that formed in recent alluvium derived primarily from sedimentary rock. This 

soil is formed from alluvium from mixed sources. Surface horizon textures consist of loam, 

clay loam, silt loam, or silty clay loam with a representative clay content of 30%. Subsurface 

horizon textures consist of silty clay loam, clay loam, and silty clay. 

 Gielow sandy loam, 0–5% slopes—deep, somewhat poorly drained soils that typically 

occur on alluvial plains and fans. This soil is formed from alluvium from sedimentary rocks. 

Surface horizon textures consist of sandy loam or loam. Subsurface horizon textures consist 

of stratified loam, fine sandy loam, sandy loam, or sandy clay loam. 

 Fluvaquents, 0–1% slopes—these soils are formed from alluvium weathered from 

sedimentary rock and are found on floodplains. They are characterized by very little to no 

horizon development and the presence of aquic conditions within 20 inches of the soil 

surface at some time during normal years; they are formed in fluvial environments. Typical 

surface horizons consist of gravelly sandy loam; subsurface horizon textures may vary. 

Soil data were collected on the Niesen parcel during wetland delineation efforts and the USACE 

January 2011 study (California Department of Transportation 2009b; U.S. Army Corps of 

Engineers 2011). Observed surface soil textures were clay loams. Hydric soil indicators were 

observed in the wet-meadow areas during the delineation and during the USACE January 2011 

study (California Department of Transportation 2009b; U.S. Army Corps of Engineers 2011). 

None of the soil profiles contains a claypan or a duripan. 
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5.3.12.4 LISTED PLANTS 

Special status–plant surveys were conducted on the Niesen property, and observed and potential 

habitat for BM was identified. 

There is a total of 17.68 acres of BM habitat (observed and potential) on the Niesen parcel: 2.89 

acres of observed BM and 14.79 acres of potential habitat. 

Caltrans performed subsequent surveys for BM in spring 2011. The 2011 BM survey results are 

presented in the baseline report (California Department of Transportation 2011). Caltrans 

performed additional BM surveys in spring 2012. 

5.3.12.5 PROTECTED FISHERIES (CATEGORY I RIPARIAN CORRIDORS) 

There is a total of 0.09 acre of Category I Riparian Corridor on the Niesen parcel. This riparian 

corridor is associated with Mill Creek. Vegetation along this corridor has been typed as Oregon 

ash riparian woodland. 

5.3.12.6 WATERS OF THE STATE  

According to the wetland delineation on the Niesen parcel, 19.26 acres of wetlands occur there. 

Wetland types are wet meadow and riparian woodland wetland. 

There is a total of 18.80 acres of wet meadow on the Niesen parcel. Wet meadow occurs 

throughout the majority of the parcel. Dominant vegetation in the wet meadows includes tall 

fescue, dense sedge, spreading rush, western buttercup, Mediterranean barley, meadow barley, 

meadow foxtail, and clustered dock. Pennyroyal and semaphore grass (not identified to species) 

dominate depressional features subject to longer inundation. 

There is a total of 0.46 acre of riparian woodland wetland along the northern and southern 

boundaries of the Niesen parcel. The riparian woodland wetlands were classified as Oregon ash 

riparian woodland and are dominated by Oregon ash and valley oak. 

During USACE studies in January 2011, the following hydrologic indicators were observed: 

surface water, high water table, and saturation. USACE further defined the hydrology on the 

parcel as having very long–duration subsurface saturation, standing water in depressions and 

swales, and sheet flow. 
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There is a total of 0.46 acres of other waters on the Niesen parcel. There is a pond near within the 

overburdened area, near the residence and an unnamed creek that flows east-west along the 

southern border of the property. 

5.3.12.7 RIPARIAN HABITATS (CATEGORY II, III, AND OTHER RIPARIAN CORRIDORS) 

There is no Category II or III Riparian Corridor within the Niesen parcel. 

There is a total of 0.05 acre of other riparian woodlands on the Niesen parcel. This habitat occurs 

in the woodlands that are contiguous with but outside the Category II and III Riparian Corridors 

and along fence rows. These riparian woodlands were typed as valley oak riparian woodland. 

5.3.12.8 OAK WOODLANDS 

There are valley oaks on the Niesen parcel that are associated with the riparian woodland 

adjacent to the drainage ditch along the railroad line and with the fencerows along the northern 

and southern boundaries of the parcel. The oaks outside the riparian areas total 0.35 acre. 

There are 3.52 acres of lowland oak grassland on the Niesen property. 

5.3.13 Taylor (APNs 037-210-16, 037-221-65) 

The Taylor parcels are in the hills at the north end of Little Lake Valley, north of Reynolds 

Highway. Caltrans purchased parcel  037-210-16 in its entirety and a portion of parcel 037-221-

65. The parcels are used for cattle grazing  

5.3.13.1 HISTORICAL AND EXISTING VEGETATION 

An aerial photograph taken in 1956 (Cartwright Aerial Surveys 1956) shows that the areas of 

grassland present today have not changed substantially in more than 50 years. Caltrans biologists 

conducted surveys on August 20, 2008, November 14, 2008, and January 14, 2009, to assess the 

potential for upland oak woodland mitigation on portions of the Taylor parcels dominated by 

grassland. The majority of woodlands on the parcels are conifer woodlands dominated by 

Douglas-fir and Pacific madrone with some oaks. Some areas support oak woodlands, dominated 

chiefly by black and Oregon white oak. 

5.3.13.2 HISTORICAL AND EXISTING HYDROLOGY/TOPOGRAPHY 

Several streams are visible on the Taylor parcels on USGS topographic maps. The topography on 

these parcels is generally hilly and drains south toward Little Lake Valley. The hydrology and 
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topography of the parcels seem relatively unaltered. A 1942 15-minute series USGS topographic 

map (included in Wildlands 2008) shows the topography of these parcels to be much the same as 

it is today. 

5.3.13.3 SOILS/SUBSTRATES 

The Mendocino County, Eastern Part and Southwestern Part of Trinity County Soil Survey 

(Natural Resources Conservation Service 2009) depicts the Taylor parcels as having the 

following soil map units. 

 Casabonne-Wohly-Pardaloe complex, 50–75% slopes—well-drained soils that are found 

in hills and mountains. Surface soil profiles include gravelly loam, loam, and very gravelly 

sandy loam. Subsurface soil profiles include gravelly clay loam, very gravelly sandy loam, 

very gravelly loam, unweathered bedrock, and bedrock.  

 Henneke-Montara complex, 50-75% slopes—these are well-drained soils formed from 

residuum weathered from serpentinite and found on hills and mountains. Surface soil profiles 

include loam, gravelly loam, and very gravelly loam. Subsurface soil profiles consist of 

unweathered bedrock. 

 Pardaloe-Kekawaka-Casabonne complex, 50–75% slopes—well-drained soils that 

typically occur in hills and mountains. Surface soil profiles include loam, clay loam, gravelly 

loam, and very gravelly sandy loam. Subsurface profiles include clay, clay loam, gravelly 

clay loam, very gravelly loam, and unweathered bedrock. 

 Sanhedrin-Kekawaka-Speaker complex, 30–50% slopes—well-drained soils that typically 

occur in hills and mountains. Surface soil profiles include gravelly loam, loam, clay loam, 

and gravelly clay loam. Subsurface profiles include clay, clay loam, gravelly clay loam, 

weathered bedrock, and unweathered bedrock. 

 Witherell-Hopland-Squawrock complex, 50-75% slopes—these soils consist of well-

drained to somewhat excessively drained soils derived from sandstone and shale and 

or/residuum weathered from sandstone and are found on hills and mountains. Surface soil 

profiles include loam, sandy loam, gravelly sandy loam, cobbly loam, and very cobbly clay 

loam. Subsurface soil profiles include clay loam, very cobbly clay loam, very gravelly clay 

loam, and bedrock. 

 Yorkville-Squawrock-Witherell complex, 30–50% slopes—moderately well-drained, 

well-drained, and somewhat excessively drained soils found on hills, mountains, and 

drainageways. Surface soil profiles include loam, sandy loam, gravelly sandy loam, cobbly 



Chapter 5. Baseline Information 

 
 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
5-108 

 

loam, and very cobbly clay loam. Subsurface soil profiles include clay, gravelly sandy loam, 

gravelly clay loam, very cobbly clay loam, very gravelly clay loam, and bedrock. 

5.3.13.4 LISTED PLANTS 

No special status–plant surveys were conducted on the Taylor parcels. 

5.3.13.5 PROTECTED FISHERIES (CATEGORY I RIPARIAN CORRIDORS) 

No Category I Riparian Corridors occur on the Taylor parcels. 

5.3.13.6 WATERS OF THE STATE  

A wetland delineation was not conducted on the Taylor parcels. A review of topographic maps 

and aerial photographs indicates that several streams occur on the Taylor parcels. 

5.3.13.7 RIPARIAN HABITATS (CATEGORY II, III, AND OTHER RIPARIAN CORRIDORS) 

The Taylor parcels were not surveyed for Category II, III, and other riparian corridors. 

5.3.13.8 OAK WOODLANDS 

The surveys conducted by Caltrans biologists on November 14, 2008, and January 14, 2009, 

identified general areas where oaks occur. The mapping was limited to aerial interpretation in 

combination with field surveys. 

The Taylor parcels contain 43.20 acres of upland oak woodland and 6.77 acres of upland oak 

grassland. 

5.3.14 Watson (APN 037-221-30 and 037-250-05) 

The Watson property makes up two adjoining parcels. The approximately 51-acre western parcel 

(037-250-05) is on the west side of Little Lake Valley adjacent to US 101, and the approximately 

116-acre eastern parcel (037-221-30) is on the eastern edge of the valley just west of Reynolds 

Highway. Both parcels currently are used for cattle grazing and hay production; however, they 

do not appear to be actively irrigated for those purposes. The eastern parcel contains a residence 

and associated outbuildings along Reynolds Highway near the center of the eastern parcel 

boundary.  
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5.3.14.1 HISTORICAL AND EXISTING VEGETATION 

Historical information about the Watson parcels was obtained from an aerial photograph flown 

in 1956 (Cartwright Aerial Surveys 1956). The primary land use at that time appeared to be 

cattle grazing. There appeared to be substantially fewer trees in 1956 than currently, and the 

density of trees associated with the drainage ditch that traverses the eastern parcel from north to 

south is noticeably less than in present day photographs.  

Existing vegetation on the Watson parcels consists of mixed marsh, wet meadow, riparian 

woodland, lowland oak woodland grassland, and valley oak woodland. The mixed marsh occurs 

on the west side of the eastern parcel and throughout the western parcel. American slough-grass, 

coyote thistle, and broadleaf water plantain dominate vegetation in the mixed marsh. Wet 

meadow occurs throughout the eastern half of the eastern parcel. Tall fescue, pennyroyal, 

spreading rush, brown headed rush, Mediterranean barley, clovers, and perennial ryegrass 

dominate the areas of wet meadow. Coyote thistle, sedge, spreading rush, and hedge nettle 

dominate low-lying areas of wet meadow subject to longer periods of inundation. The riparian 

woodland areas are associated with the unnamed drainage on the eastern parcel, along Outlet 

Creek on the western parcel, and near the center of the western parcel. The riparian woodlands 

are dominated almost exclusively by Oregon ash. Soft chess, Harding grass, perennial ryegrass, 

chicory, field bindweed, and clovers dominate the lowland oak woodland grassland areas 

generally occurring along the eastern half of the eastern parcel. An area of valley oak woodland 

along the eastern boundary of the eastern parcel, just off Reynolds Highway, also contains 

several black oaks and a few fruit trees (California Department of Transportation 2009b; U.S. 

Army Corps of Engineers 2011). 

5.3.14.2 HISTORICAL AND EXISTING HYDROLOGY/TOPOGRAPHY 

A 1942 USGS 15-minute series topographic map (included in Wildlands 2008) depicts an 

intermittent stream passing through the eastern parcel from east to west toward a large marsh 

west of the parcel. The 1956 aerial photograph depicts this channel dissipating on the eastern 

parcel just short of the drainage ditch that runs south to north on the eastern parcel (Cartwright 

Aerial Surveys 1956). The intermittent stream identified from historical topographic maps and 

aerial photographs still flows onto the eastern parcel, and eventually dissipates before reaching 

the ditch that runs east to west along the parcel’s southern boundary. 

The main hydrologic features on the eastern and western parcels are Berry Creek and Outlet 

Creek, respectively. Berry Creek dissipates into an alluvial fan at the southwest boundary of the 

eastern parcel. Flows from Berry Creek also are routed into a ditch where Berry Creek crosses 

near the northeastern portion of the western parcel. Outlet Creek flows from south to north near 
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the western boundary of the western parcel. Two intermittent streams were mapped on the 

eastern half of the eastern Watson parcel. One of these streams drains onto the Watson parcel 

from the east and eventually dissipates into a wet-meadow area. The other intermittent stream 

was mapped in the northeast corner of the parcel and flows from an area east of Reynolds 

Highway onto the eastern Watson parcel before dissipating into a wet meadow. A third 

intermittent stream enters the eastern Watson parcel from the north (draining the Taylor parcels) 

and runs south along the north-south ditch that is along the western boundary (and fence line) of 

the eastern parcel. Flow eventually dissipates into the wet meadow on the western Watson 

parcel. The western portion of the eastern parcel and the entire western parcel are subject to 

frequent and long-duration ponding, flooding, and/or a seasonally high water table during the 

winter months. 

5.3.14.3 SOILS/SUBSTRATES 

The Mendocino County, Eastern Part and Southwestern Part of Trinity County Soil Survey (U.S. 

Department of Agriculture 2009) depicts the Watson parcels as having the following soil map 

units. 

 Cole clay loam, 0–2% slopes—very deep, somewhat poorly drained soil on alluvial plains 

and in basins that formed in recent alluvium derived primarily from sedimentary rock. This 

soil is formed from alluvium from mixed sources. Surface horizon textures consist of loam, 

clay loam, silt loam, or silty clay loam with a representative clay content of 30%. Subsurface 

horizon textures consist of silty clay loam, clay loam, and silty clay. 

 Fluvaquents, 0–1% slopes—these soils are formed from alluvium weathered from 

sedimentary rock and are found on floodplains. They are characterized by very little to no 

horizon development and the presence of aquic conditions within 20 inches of the soil 

surface at some time during normal years; they are formed in fluvial environments. Typical 

surface horizons consist of gravelly sandy loam; subsurface horizon textures may vary. 

 Pinole gravelly loam, 2–8% slopes—very deep, well-drained soils that typically occur on 

terraces formed from alluvium from sedimentary and other rock sources. Surface horizon 

textures (below 10 inches) consist of clay loam or sandy clay loam. 

 Feliz loam, 0–2% slopes—very deep, well-drained soils that typically occur on floodplains 

formed from alluvium from mixed sedimentary rocks. Surface horizon textures consist of 

loam. Subsurface horizon textures consist of clay loam. 

 Haplaquepts, 0–1% slopes—poorly drained soil formed from alluvium derived from 

sedimentary rock. These soils consist of clay loam underlain by gravelly clay loam. They 
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have minimal horizon development and evidence of aquic conditions within 24 inches of the 

soil surface. Depth to a restrictive feature is greater than 80 inches.  

 Feliz clay loam, gravelly substratum 2–8% slopes—well-drained soils that typically occur 

on alluvial fans derived from sedimentary rock. Surface horizon textures consist of clay 

loam. Subsurface horizon textures consist of very gravelly clay loam. 

 Soil data were collected on the Watson parcels during wetland delineation efforts and the 

USACE January 2011 study (California Department of Transportation 2009b; U.S. Army 

Corps of Engineers 2011). Hydric soil indicators were found in these soils during the 

USACE January 2011 study (U.S. Army Corps of Engineers 2011). 

5.3.14.4 LISTED PLANTS 

. Special status plant surveys were conducted in 2011 on the Watson parcels. Parcel 037-221-30 

was found to have 9.54 acres of observed BM and 52.40 acres of potential BM habitat. Parcel 

037-250-05 was found to have 0.47 acres of observed BM and 0.34 acres of potential BM 

habitat. 

5.3.14.5 PROTECTED FISHERIES (CATEGORY I RIPARIAN CORRIDORS) 

There is a total of 11.40 acres of Category I Riparian Corridor on the Watson parcels. This 

riparian habitat is associated with the two drainage ditches that drain Berry Creek on the eastern 

parcel and along Outlet Creek on the western Watson parcel. Vegetation in these riparian 

corridors has been classified as Oregon ash riparian woodland. 

5.3.14.6 WATERS OF THE STATE 

According to a wetland delineation conducted on the Watson parcels, 130.40 acres of wetland 

and 0.45 acre of other waters occur on the parcels. Wetland types mapped include wet meadow, 

mixed marsh, and riparian woodland wetland.  

There is a total of 42.74 acres of wet meadow on the eastern parcel. The wet-meadow areas 

appear to flood and saturate during the wet season as streams overflow and groundwater levels 

rise. Dominant vegetation in these areas consists of tall fescue, pennyroyal, spreading rush, 

brown headed rush, Mediterranean barley, and perennial ryegrass. Low-lying areas of wet 

meadow that are subject to longer periods of inundation are dominated by coyote thistle, sedges, 

spreading rush, and hedge nettle. The western parcel contains no wet meadows. 

There is a total of 62.95 acres of mixed marsh on the Watson parcels (23.26 acres on the eastern 

parcel and 39.69 acres on the western parcel). The marsh areas are subject to frequent and long-
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duration ponding, flooding, or a seasonal high water table during the winter months. Dominant 

vegetation in these areas consists of American slough-grass, coyote thistle, and broadleaf water 

plantain. 

There is a total of 24.70 acres of riparian woodland wetland on the Watson parcels (15.13 acres 

on the eastern parcel and 9.57 acres on the western parcel). These woodland areas are vegetated 

almost exclusively with Oregon ash. These areas occur in association with a drainage ditch that 

runs south to north through the eastern parcel, in an area northeast of the drainage ditch, and on 

the western parcel in association with a ditch that runs east to west along the parcel’s southern 

boundary and in association with Outlet Creek.  

There is a total of 0.45 acre of other waters on the Watson parcels (0.26 acre on the eastern 

parcel and 0.19 acre on the western parcel). Two intermittent streams were mapped on the 

eastern half of the eastern parcel. One of these streams drains onto the eastern parcel from the 

east and eventually dissipates into a wet-meadow area. The banks of this channel are vegetated 

with upland grasses. The other stream was mapped in the northeast corner of the eastern parcel. 

This channel flows from an area east of Reynolds Highway onto the eastern parcel and then 

dissipates into a wet meadow. Berry Creek and its two drainage ditches were not mapped as 

other waters but were captured as part of the riparian woodland wetlands discussed above. Outlet 

Creek was mapped as other waters on the western parcel. 

During USACE studies in 2011, the following hydrologic indicators were observed: surface 

water, high water table, algal matting (in ponded areas), and saturation. In the areas of wet 

meadow/pasture, USACE further defined the hydrology as having very long–duration surface 

ponding in depressions and swales and very long–duration subsurface saturation. In the areas of 

wetland woodland, USACE further defined the hydrology as having very long–duration ponding 

and subsurface saturation, occasional deep flooding, and surface flow. In the areas of wetland 

used for both hay production and grazing along the lake bed, USACE defined the hydrology as 

having very long–duration surface ponding and subsurface saturation, and occasional deep 

flooding for long durations. 

5.3.14.7 RIPARIAN HABITATS (CATEGORY II, III, AND OTHER RIPARIAN CORRIDORS) 

No Category II or III Riparian Corridors occur on either Watson parcel. 

There is a total of 16.76 acres of other riparian woodlands on the western and eastern Watson 

parcels. This habitat occurs in the woodlands that are contiguous with but outside the Category I 

Riparian Corridors. These riparian woodlands were classified as Oregon ash riparian woodlands 

and valley oak riparian woodland. 
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5.3.14.8 OAK WOODLANDS 

Several oaks occur in the area along the eastern boundary of the eastern parcel adjacent to 

Reynolds Highway, including black oaks (0.10 acre), Oregon white oaks (0.06 acre), and stands 

of valley oak woodland (0.43 acre). These trees range from saplings to mature trees. On the 

western parcel, there are no oak woodlands mapped that occur outside the riparian corridors.  

There are 10.89 acres of lowland oak grassland on the Watson parcels (10.23 acres on eastern 

parcel and 0.66 acre on the western parcel). 

5.3.15 Wildlands (APNs 108-020-07, 108-030-08, 108-060-01, 108-060-02, 108-070-
08, and 108-070-09) 

The Wildlands parcels comprise six contiguous parcels totaling 372 acres in the middle of Little 

Lake Valley. The Wildlands parcels currently are used for cattle grazing and hay production. 

5.3.15.1 HISTORICAL AND EXISTING VEGETATION 

Historical aerial photographs from 1952, 1978, and 1988 show the Wildlands parcels in use for 

what appears to be grazing and hay production, as evidenced by linear patterns running the 

length of the parcels (Wildlands 2008; Google Inc. 2009). Conditions in the photographs appear 

similar to current conditions, except for the areas along Davis Creek. The 1952 aerial photo 

shows the original alignment of Davis Creek and depicts a much wider and denser riparian 

corridor associated with this channel. To the south, on Wildlands parcel 108-070-08, Davis 

Creek appears to be much less vegetated with riparian vegetation than it is today. The fence rows 

also appear to have denser woodland vegetation associated with them now than they did in the 

historical aerial photographs. 

The Wildlands parcels currently support wet meadow, mixed marsh, upland grassland, riparian 

scrub, and riparian woodland. The wet meadow community covers most of the Wildlands 

parcels. Meadow foxtail, camas, annual hairgrass, rayless goldfields, BM, pennyroyal, Davy’s 

semaphore grass, and western buttercup dominate these areas.  

The mixed marsh community is found along the western boundary of the Ford parcels and is 

associated with a tributary of Davis Creek, which has been modified to flood the area of mixed 

marsh along the western boundary of parcel 108-070-08. Broadleaf water plantain, water 

plantain buttercup, and tule dominate this area. The upland grassland areas occur along the 

higher ground adjacent to Davis Creek. Red fescue, Mediterranean barley, creeping ryegrass, 

Pacific bluegrass, slender fescue, soft chess, bur-clover, and white clover dominate these areas.  
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Riparian scrub was mapped along the north end of Davis Creek on parcel 108-060-01. This 

community has been classified as willow riparian scrub and is dominated by arroyo willow, red 

willow, and Himalayan blackberry. Riparian woodland is found along the creeks and fence rows 

and in isolated stands throughout the Wildlands parcels. These areas have been classified as 

Oregon ash riparian woodland, valley oak riparian woodland, and mixed riparian woodland. 

Oregon ash, valley oak, arroyo willow, white alder, and cottonwood dominate the mixed riparian 

woodlands. Understory vegetation in the three riparian woodland types includes Himalayan 

blackberry, California blackberry, poison-oak, and dogwood (California Department of 

Transportation 2009b; U.S. Army Corps of Engineers 2011). 

5.3.15.2 HISTORICAL AND EXISTING HYDROLOGY/TOPOGRAPHY 

Soil survey information from 1920 (Dean 1920) indicates that a lake historically formed at the 

northern end of Little Lake Valley during the rainy season, even during very low rainfall years. 

At the end of a series of heavy rainfall events in February 1915, the lake encompassed 

1,875 acres and was 12 feet deep over a 300-acre area. At that time, the high water mark of the 

lake was at the 1,330-foot contour; that surface elevation historically would have flooded the 

northern portion of the Wildlands parcels. The lake no longer forms because the invert of Outlet 

Creek at the north end of Little Lake Valley has been lowered. 

A review of a 1942 15-minute series USGS topographic map (included in Wildlands 2008) 

shows three streams on the Wildlands parcels: Davis Creek, an unnamed intermittent tributary 

west of Davis Creek, and Berry Creek flowing into Davis Creek near the southern boundary of 

Wildlands parcel 108-070-09.  

The Wildlands parcels currently are subject to seasonal saturation and inundation in low-lying 

areas. Davis Creek has been straightened and channelized. The unnamed tributary of Davis 

Creek has been filled near its confluence with Davis Creek and now floods an area to the west, 

forming a marsh. It appears, though, that during high-flow events this water would reach Davis 

Creek. Berry Creek has been realigned and currently flows north in a channel along the 

Wildlands property’s eastern border. 

During fieldwork in May 2010 for an erosion site assessment of the offsite mitigation parcels, 

two instream eroding banks along Davis Creek were identified in the northern portion of 

Wildlands parcel 108-060-01 (Figure 3-1 in Appendix N). Both of these erosion sites have 

partially unstable banks on each side that are 4 to 8 feet high, with a noticeable absence of 

vegetation. These areas appear to have been scoured from high flows. These sites are located in 

sparsely vegetated willow riparian scrub, and the adjacent area is well-vegetated with wet 

meadow and has sandy loam soils (Gielow sandy loam, 0–5% slopes; see Section 5.3.15.3). 
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These areas were determined not to be of critical concern, as erosion there can be addressed with 

riparian planting, which is being proposed as a mitigation action in this area (Chapter 7). Water 

quality monitoring data will be collected for several parameters, including parameters related to 

sediment levels. If the data show that increased sedimentation is occurring in the vicinity of the 

offsite mitigation parcels, these erosion features will be inspected to determine whether they are 

becoming unstable and contributing to excessive sediment in the parcel and valley streams. 

5.3.15.3 SOILS/SUBSTRATES 

The Mendocino County, Eastern Part and Southwestern Part of Trinity County Soil Survey 

(Natural Resources Conservation Service 2009) depicts the Wildlands parcels as having the 

following soil map units. 

 Cole clay loam, 0–2% slopes—very deep, somewhat poorly drained soil on alluvial plains 

and in basins that formed in recent alluvium derived primarily from sedimentary rock. This 

soil is formed from alluvium from mixed sources. Surface horizon textures consist of loam, 

clay loam, silt loam, or silty clay loam with a representative clay content of 30%. Subsurface 

horizon textures consist of silty clay loam, clay loam, and silty clay. 

 Gielow sandy loam, 0–5% slopes—deep, somewhat poorly drained soils that typically 

occur on alluvial plains and fans. This soil is formed from alluvium from sedimentary rocks. 

Surface horizon textures consist of sandy loam or loam. Subsurface horizon textures consist 

of stratified loam, fine sandy loam, sandy loam, or sandy clay loam. 

 Feliz loam, 0–2% slopes—very deep, well-drained soils that typically occur on floodplains 

formed from alluvium from mixed sedimentary rocks. Surface horizon textures consist of 

loam. Subsurface horizon textures consist of clay loam. 

 Fluvaquents, 0–1% slopes—these soils are formed from alluvium weathered from 

sedimentary rock and are found on floodplains. They are characterized by very little to no 

horizon development and the presence of aquic conditions within 20 inches of the soil 

surface at some time during normal years; they are formed in fluvial environments. Typical 

surface horizons consist of gravelly sandy loam; subsurface horizon textures may vary. 

 Haplaquepts, 0–1% slopes—poorly drained soil formed from alluvium derived from 

sedimentary rock. These soils consist of clay loam underlain by gravelly clay loam. They 

have minimal horizon development and evidence of aquic conditions within 24 inches of the 

soil surface. Depth to a restrictive feature is greater than 80 inches.  

Soil data were collected on the Wildlands parcels during wetland delineation efforts and the 

USACE January 2011 study (California Department of Transportation 2009b; U.S. Army Corps 
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of Engineers 2011). Hydric soil indicators were observed in wet-meadow areas during the 

wetland delineation and during the USACE January 2011 study (California Department of 

Transportation 2009b; U.S. Army Corps of Engineers 2011). 

5.3.15.4 LISTED PLANTS 

Special status–plant surveys were conducted on the Wildlands parcels in April 2007 and 2008. 

These surveys observed BM on all the Wildlands parcels. Areas of potential BM habitat also 

were mapped on all of the Wildlands parcels. 

There is a total of 322.13 acres of BM habitat (observed and potential) on the Wildlands parcels: 

51.99 acres of observed BM on parcels 108-060-01 (1.0 acre), 108-060-02 (42.89 acres), 108-

070-08 (4.59 acres), and 108-070-09 (3.51 acres); and 206.16 acres of potential BM habitat on 

parcels 108-020-07 (1.28  acres), 108-03-08 (4.35 acres), 108-060-01 (31.28 acres), 108-060-02 

(60.97 acres), 108-070-08 (33.11 acres), and 108-070-09 (75.17 acres). 

Caltrans performed subsequent surveys for BM in spring 2011. The 2011 BM survey results are 

presented in the baseline report (California Department of Transportation 2011). Caltrans  

performed additional BM surveys in spring 2012. 

5.3.15.5 PROTECTED FISHERIES (CATEGORY I RIPARIAN CORRIDORS) 

Category I Riparian Corridors occur on all the Wildlands parcels. These riparian corridors occur 

along Davis Creek and Berry Creek. These riparian corridors are vegetated with Oregon ash 

riparian woodland, mixed riparian woodland, willow riparian scrub, and valley oak riparian 

woodland. 

There is a total of 29.25 acres of Category I Riparian Corridors on Wildlands parcels 108-020-07 

(1.22 acres), 108-060-01 (5.42 acres), 108-060-02 (4.63 acres), 108-070-08 (5.92 acres), and 

108-070-09 (12.07 acres). 

5.3.15.6 WATERS OF THE STATE 

According to a wetland delineation on the Wildlands parcels, there are 301.11 acres of wetlands 

and 6.908 acres of other waters. Wetland types mapped on these parcels include wet meadow, 

mixed marsh, and riparian woodland wetland. The other waters mapped on the Wildlands parcels 

comprise one perennial stream (Davis Creek) and three intermittent streams (Berry Creek, Boy 

Scout Creek, and an unnamed tributary of Davis Creek). 
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There is a total of 0.04 acre of wetland swale on Wildlands parcel 108-070-09. This swale is 

found in the eastern portion of the parcel just west of the Frost property from which the swale 

originates. Dominant vegetation consists of California semaphore grass and pennyroyal.  

There is a total of 287.01 acres of wet meadow on Wildlands parcels 108-020-07 (2.91 acres), 

108-030-08 (4.55 acres), 108-060-01 (40.60 acres), 108-060-02 (100.86 acres), 108-070-08 

(43.24 acres), and 108-070-09 (94.86 acres). Wet meadows are found throughout the Wildlands 

parcels and constitute the dominant vegetation community. Dominant vegetation in the wet 

meadows includes meadow foxtail, camas, annual hairgrass, rayless goldfields, BM, pennyroyal, 

Davy’s semaphore grass, and western buttercup.  

There is a total of 6.98 acres of mixed marsh on Wildlands parcels 108-070-08 (4.27 acres), 108-

030-08 (2.34 acres), and 108-070-09 (0.37 acre). Mixed marsh is found along the western 

boundary of these parcels. Dominant vegetation in the mixed marsh includes broadleaf water 

plantain, water plantain buttercup, and tule.  

There is a total of 7.08 acres of riparian woodland wetland on Wildlands parcels 108-030-08 

(0.13 acre), 108-060-01 (0.43 acre), 108-060-02 (0.62 acre), 108-070-08 (3.63 acres), and 108-

070-09 (2.26 acres). Riparian woodland wetland is found along the creeks, fencerows, and in 

isolated stands throughout the Wildlands parcels. These areas have been classified as Oregon ash 

riparian woodland, valley oak riparian woodland, and mixed riparian woodland. The mixed 

riparian woodlands are dominated by Oregon ash, valley oak, arroyo willow, white alder, and 

cottonwoods. Understory vegetation in the three riparian woodland types includes Himalayan 

blackberry, California blackberry, poison-oak, and dogwood. 

There is a total of 6.91 acres of other waters on Wildlands parcels 108-020-07 (0.16 acre), 108-

060-01 (1.39 acres), 108-060-02 (1.19 acres), 108-070-08 (1.49 acres), and 108-070-09 (2.68 

acres). As mentioned above, these other waters comprise one perennial stream (Davis Creek) and 

three intermittent streams (Berry Creek, Boy Scout Creek, and an unnamed tributary of Davis 

Creek).  

During USACE studies in January 2011, the following hydrologic indicators were observed: 

surface water, high water table, saturation, and some areas of oxidized rhizospheres. In the areas 

of wet meadow managed for pasture and hay, USACE further defined the hydrology as having 

very long–duration subsurface saturation, surface water in depressions, surface sheet flow, and 

occasional flooding. At the northern end of parcel 108-060-02, USACE defined the hydrology as 

having very long–duration ponding and subsurface saturation and frequent flooding. 
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5.3.15.7 RIPARIAN HABITATS (CATEGORY II, III, AND OTHER RIPARIAN CORRIDORS) 

There is a total of 6.78 acres of Category II Riparian Corridors on Wildlands parcels 108-070-08 

(2.44 acres) and 108-070-09 (4.34 acres). This habitat occurs along Boy Scout Creek and an 

unnamed tributary of Davis Creek. These riparian woodlands were classified as valley oak 

riparian woodland. 

There is a total of 1.29 acres of Category III Riparian Corridors on Wildlands parcel 108-07-08. 

This habitat occurs along an unnamed tributary of Davis Creek. This riparian woodland was 

classified as valley oak riparian woodland. 

There is a total of 21.41 acres of other riparian woodlands on Wildlands parcels 108-020-07 

(1.07 acres), 108-030-08 (1.09 acres), 108-060-01 (5.24 acres), 108-060-02 (1.37 acres), 108-

070-08 (6.99 acres), and 108-070-09 (5.66 acres). This habitat occurs in the woodlands that are 

contiguous with but outside the Category I, II, and III Riparian Corridors, along fencerows, and 

in isolated stands. These riparian woodlands were classified as Oregon ash riparian woodland, 

valley oak riparian woodland, mixed riparian woodland, and willow riparian scrub. 

5.3.15.8 OAK WOODLANDS 

Valley oaks occur in association with mature woodlands along the creeks that pass through the 

parcels. There are also several mature valley oaks that occur in isolated stands and as solitary 

trees. Most of the acreages of these oak areas are captured in the riparian habitats discussed 

above. There is a total of 0.01 acre of valley oak on parcel 108-060-01. 

There are 73.64 acres of lowland oak grassland occurring throughout the Wildlands parcels.
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Chapter 6 Determination of Credits 

This chapter discusses how Caltrans will provide compensatory mitigation for temporary and 

permanent impacts on sensitive biological resources resulting from construction of the bypass 

and from mitigation implementation. It summarizes the project impacts, identifies the mitigation 

credits (in terms of acreage) provided by the MMP, and describes the rationale for their 

determination. 

As discussed in Chapter 3, Caltrans faced several challenges in identifying potential mitigation 

parcels. These challenges prevented Caltrans from identifying the necessary acreage to meet the 

required mitigation ratios for sensitive biological resources presented in the CMP. In response, 

the resource agencies agreed to a shift in the mitigation approach away from a direct calculation 

of separate acreages and mitigation ratios and toward a landscape-level ecosystem (watershed) 

approach that includes maximizing habitat establishment, reestablishment, rehabilitation, and 

preservation opportunities at the several offsite mitigation parcels (Appendix C). The watershed 

approach provides the benefit of using data from the watershed instead of data from project site-

specific locations only. This allows for a more comprehensive means of identifying the problems 

facing the area's biological resources and proposing useful solutions.  The 2008 Mitigation Rule 

(33 CFR Part 332.3) was used to guide the watershed approach during the development of this 

MMP. Chapter 2 describes the watershed approach and the nexus between the mitigation 

program and the TMDL for the Upper Main Eel River and tributaries. 

The TMDL was developed to address temperature and sediment concerns in the Upper Eel River 

watershed (U.S. Environmental Protection Agency 2004).  In August 2010, Caltrans developed a 

memorandum identifying the nexus between the TMDL and the mitigation program that was 

used to drive future development of the mitigation program (California Department of 

Transportation 2010b). The onsite and offsite mitigation for wetlands, other waters and riparian 

habitat were developed to address and incorporate, to the maximum extent practicable, the 

temperature and sediment concerns of the TMDL.  

Consistent with this new approach, the overall vision for this MMP is to rehabilitate Little Lake 

Valley to the highest sustainable functions and values practicable for all sensitive biological 

resources subject to mitigation requirements. The mitigation vision, goals and objectives for this 

mitigation program, and the watershed needs they directly benefit, are outlined in Section 2.6.  

Mitigation credits were derived from these efforts to maximize the ecological values in Little 

Lake Valley, given the constraints of parcel acquisition from willing sellers and the ecological 

goals and objectives that can be accomplished on the available parcels. This chapter focuses on 
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the actions taking place on the offsite parcels; therefore, reestablishment acreages for onsite 

mitigation are not presented here but are reported in Chapter 2. This chapter is organized to 

describe first the mitigation actions and acreages for the sensitive resources on mitigation parcels 

and then the watershed approach to determining success of the mitigation actions for aquatic 

resources. 

The acreage numbers reported in this chapter and in Chapter 2 reflect the acreage of sensitive 

biological resources occurring on each offsite mitigation parcel minus the area within the bypass 

project footprint (portions of Brooke, Niesen, Lusher, and Benbow contain portions of the bypass 

project footprint as well as additional mitigation acreage) and any areas used for new wetland 

establishment and reestablishment of temporary impacts incurred during the mitigation 

construction. These numbers differ from the acreages reported in Chapter 5, which are the total 

resources currently occurring on the parcel, defined as the existing resources. Preservation 

acreages occur only on parcels where no mitigation actions are planned (Huff and Taylor). 

Coincidently, the bypass project footprint does not bisect any of those parcels, and therefore the 

preservation acreages are the same as the existing resources. 

6.1 Mitigation Actions and Acreage for Sensitive Biological 
Resources 

6.1.1 Listed Plant Species 

6.1.1.1 NORTH COAST SEMAPHORE GRASS 

The 0.30 acre of permanent and temporary impacts on NCSG will be mitigated through onsite 

minimization, which includes transplanting NCSG that is in the direct path of the new bypass to 

a nearby offsite establishment area, and offsite rehabilitation of existing populations. The 

transplant effort is an experimental measure that does not have traditional performance standard 

requirements. Instead, performance objectives have been applied that do not require remedial 

actions if they are not achieved. CDFW is in agreement with this mitigation approach because 

the agency believes that establishment of new NCSG populations has low probability of success 

(Martz pers. comm.). 

ESTABLISHMENT OF NORTH COAST SEMAPHORE GRASS 

Establishment of NCSG will occur on 2.97 acres of the Huffman offsite mitigation parcel. 

Existing NCSG populations on the Huffman parcel are shown on Appendix K-19.  The NCSG 

establishment area is shown in Appendix C. The mitigation design approach for NCSG 
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establishment is presented in Chapter 7. The mitigation activities on this parcel will include 

preservation of existing populations/individuals, transplanting salvaged NCSG plants, seeding, 

and planting of container stock. Caltrans also will develop a management approach to maintain 

the NCSG populations on this parcel. Caltrans implemented a pilot study in December 2011 that 

consisted of transplanting individual plants and planting container stock in the NCSG 

establishment area (Caltrans constructed cattle exclusion around the NCSG rehabilitation area in 

2010). As part of this study, Caltrans will monitor the effectiveness of these actions and 

incorporate the lessons learned into future NCSG mitigation activities on this parcel. 

CDFW has requested minimization measures for the affected NCSG population on the Huffman 

parcel. Known populations of NCSG to be affected by construction on this parcel will be 

salvaged before the commencement of construction for transplantation to the adjacent NCSG 

establishment area. 

Offsite mitigation acreage credits for NCSG, shown by observed populations at each parcel, are 

summarized in Table 6-1.  

REHABILITATION OF NORTH COAST SEMAPHORE GRASS 

Rehabilitation of NCSG will occur on five offsite mitigation parcels (Table 6-1, Appendix K-13, 

K-16, K-17, K-19, K-22-24). The values presented in Table 6-1 represent the acreage of 

observed NCSG populations. The rehabilitation areas include the populations as well as an area 

around each population. Mitigation activities on this parcel will include preservation of existing 

populations and implementing a grazing management program to maintain and rehabilitate the 

NCSG populations on these parcels. 

Table 6-1. North Coast Semaphore Grass—Mitigation Acres 

Parcel APN 

Rehabilitation 

Establishment 
Acres 

Observed 
Populations 

Total 
Rehabilitation 

Acres 

Arkelian 103-230-04 0.119 0.119 - 

Frost 108-070-04 0.030 0.030 - 

Goss 103-230-02 4.320 4.32 - 

Huffman  108-040-08 0.220 0.220 2.97 

Lusher 108-030-04 0.588 0.588 - 

MGC Plasma North 103-230-06 0.043 0.043 - 

Total 5.32 5.32 2.97 
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6.1.1.2 BAKER’S MEADOWFOAM 

BM is an annual herbaceous species, so distribution within its potential habitat varies according 

to the previous year’s seed dispersal, viability, and hydrologic conditions. The 120.99 acres of 

permanent and temporary impacts on BM will be mitigated by onsite minimization and offsite 

rehabilitation of both existing populations and identified potential habitat. Caltrans also will 

reestablish temporary impacts after construction. The locations of known and potential habitat 

are shown in Appendix K. These locations approximate the BM rehabilitation areas, although 

BM could occur in other suitable wetlands areas in the grazing management areas (Appendix C). 

CDFW is in agreement with this approach because the agency believes that establishment of new 

BM populations has a low probability of success (Martz pers. comm.). It was determined in 

consultation with the CDFW that mitigation would be required for impacts on observed and 

potential habitat at the same ratio. Although a watershed approach was identified as the 

mitigation method, CDFW still required that Caltrans obtain the original mitigation ratios 

outlined in the CMP. Additionally, CDFW has requested minimization measures for affected BM 

populations.  

As a minimization measure, Caltrans will remove topsoil from affected populations in the bypass 

project footprint prior to construction in that area, stockpile the topsoil, and reapply it at the 

Watson East offsite wetland establishment site. Topsoil will be salvaged only from locations 

where BM has been observed, and not from identified potential habitat. At CDFW’s direction, 

Caltrans will prohibit haying and exclude cattle from the population areas in the bypass project 

footprint early in the grazing season, and the populations will be mapped and flagged during 

peak bloom so topsoil can be removed from areas where BM has been observed. Because space 

available to stockpile topsoil and areas to reapply topsoil are limited, only topsoil that can be 

stored and reused at offsite locations will be salvaged. Efforts associated with these additional 

impact minimization measures are not quantified, nor will they be counted as mitigation credits, 

for BM, and no performance standards are required (Martz pers. comm.). 

Mitigation rehabilitation and offsite reestablishment acreages for BM, broken down by observed 

populations and potential habitat at each offsite parcel, are summarized in Table 6-2. The 

reestablishment numbers presented below reflect the temporarily disturbed areas of BM within 

the wetland establishment areas on the offsite mitigation parcels. Because the wetlands being 

established will be suitable for BM, the impact is not considered permanent. Reestablishment of 

onsite temporary impacts is accounted for in Chapter 2. 
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Table 6-2. Baker's Meadowfoam—Mitigation Acres for Offsite Mitigation Parcels 

Parcel  APN  Mitigation 
Acres 

         

    Observed 
Populations 

Potential 
Habitat 

Rehabilitation Preservation  Reestablish
ment 6 

Total 
Mitigation 
Acres 

Arkelian  103‐230‐04  0.000  0.000  0.000      0.00 

Benbow  108‐020‐06  1.630  41.320  42.000  ‐  ‐  42.00 

Benbow  108‐030‐07  1.250  46.330  32.080  ‐  ‐  32.08 

Benbow  108‐040‐13  0.010  4.890  0.010  ‐  ‐  0.01 

Benbow  007‐010‐04  0.000  0.000  0.000      0.00 

Benbow  007‐020‐03  0.000  0.000  0.000      0.00 

Ford  108‐010‐06  18.440  87.600  103.710  ‐  ‐  103.71 

Ford  108‐020‐04  4.450  80.140  83.540  ‐  ‐  83.54 

Ford  108‐030‐02  0.100  6.360  6.470  ‐  ‐  6.47 

Ford  108‐010‐05  13.430  56.670  59.580  ‐  ‐  59.58 

Ford  108‐030‐05  0.080  12.730  0.000  ‐  ‐  0.00 

Frost  108‐070‐04  2.150  27.820  29.850  ‐  ‐  29.85 

Goss  103‐230‐02  0.004  2.530  2.330  ‐  ‐  2.33 

Huff  037‐240‐RW  0.080  1.220  0.000  ‐  ‐  0.00 

Lusher  038‐060‐08  1.140  9.370  0.030  ‐  ‐  0.03 

Lusher  108‐030‐03  4.670  15.400  11.690  ‐  ‐  11.69 

MGC Plasma 
North 

103‐230‐06  0.100  2.550  1.330  ‐  ‐  1.33 

MGC Plasma 
Middle 

103‐250‐14  0.000  0.020  0.020  ‐  ‐  0.02 

Nance  108‐050‐06  28.200  42.090  64.980  ‐  ‐  64.98 

Niesen  108‐040‐02  2.890  14.790  7.830  ‐  ‐  7.83 

Watson East  037‐221‐30  9.540  52.400  52.010  ‐  12.75  52.01 

Watson  037‐250‐05  0.470  0.340  0.000  ‐  ‐  0.00 

Wildlands  108‐060‐01  1.000  31.280  31.630  ‐  ‐  31.63 

Wildlands  108‐020‐07  0.000  1.280  0.500  ‐  ‐  0.50 

Wildlands  108‐060‐02  42.890  60.970  92.860  ‐  ‐  92.86 

Wildlands  108‐030‐08  0.000  4.350  4.300  ‐  ‐  4.30 

Wildlands  108‐070‐08  4.590  33.110  35.900  ‐  ‐  35.90 

Wildlands  108‐070‐09  3.510  75.170  74.400  ‐  ‐  74.40 

Total    140.624  710.730  737.05  ‐  12.75  737.05 

 

                                                      
 
6 Reestablishment of temporary impacts caused as a result of mitigation actions is not considered compensatory 
mitigation and is not included in the calculation for mitigation totals.  
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6.1.2 Protected Fishery Resources (Category I Riparian Corridors)  

Permanent and temporary impacts on Category I Riparian Corridors will be mitigated by 

reestablishment onsite and offsite and offsite establishment, rehabilitation, and preservation of 

Category I Riparian Corridors. Resource agency staff has indicated that a mitigation approach for 

Category I Riparian Corridors using establishment, rehabilitation, and preservation strategies is 

valuable and acceptable. 

Resource agency staff also provided guidance on determining mitigation credits for Category I 

Riparian Corridors. The priority for riparian corridor mitigation is to increase contiguous canopy 

cover longitudinally along the length of Category I Riparian Corridors, even if riparian 

mitigation plantings do not extend as far out as the 100-foot buffer. Planting lengthwise along 

Category I streams takes precedence over installing riparian mitigation plantings along Category 

II and III streams. Resource agencies identified Outlet Creek as a priority because the creek 

supports SONCC coho salmon and two other federally listed fish species; accordingly, the 

mitigation strategy is to maximize efforts in the Outlet Creek corridor before focusing on the 

others.  

Mitigation establishment, rehabilitation offsite, and preservation acres for Category I Riparian 

Corridors are shown by parcel in Table 6-3. The linear extent of establishment and rehabilitation 

for Categories I, II, and III Riparian Corridors is shown in Table 6-4. These values are for offsite 

parcels only and do not reflect onsite acreages. The onsite reestablishment acreages are reported 

in Chapter 2.  

6.1.3 Waters of the State 

6.1.3.1 WETLANDS 

The  55.30 acres of permanent and temporary impacts on wetlands will be mitigated through 

reestablishment of temporarily affected wetlands onsite (Appendix D) and offsite and 

establishment, rehabilitation, and preservation on the offsite mitigation parcels. During 

consultation with resource agencies following preparation of the CMP, it was agreed that 

wetland mitigation should focus on achieving the highest function and value of wetlands on 

offsite mitigation parcels using establishment, rehabilitation, and preservation efforts. Offsite 

wetland mitigation will be implemented in a manner to achieve the highest ecological functions 

and values practicable on the parcels. Mitigation establishment, rehabilitation and preservation 

acreage credits for wetlands are shown by parcel in Table 6-5. These values are for offsite 

parcels only and do not reflect onsite reestablishment. The onsite reestablishment acreages are 

reported in Chapter 2.  
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Table 6-3. Category I Riparian Corridor—Mitigation Acres for Offsite Mitigation Parcels 

Parcel APN 

Mitigation Acres 

Establishment Rehabilitation Preservation Total Mitigation Acres 

Benbow 007-010-04 - 1.47 - 1.47 

Benbow 007-020-03 - 2.32 - 2.32 

Benbow 108-040-13 - - - - 

Brooke 038-020-11 0.01 - - - 

Brooke 108-020-03 1.66 1.73 - 3.39 

Brooke 108-030-01 0.02 5.34  5.36 

Ford 108-010-05 3.75 0.08 - 3.83 

Ford 108-010-06 6.34 7.57 - 13.91 

Ford 108-020-04 6.48 6.89 - 13.37 

Ford 108-030-02 3.10 1.51 - 4.61 

Ford 108-030-05 3.41 5.11 - 8.52 

Huff 037-240-RW - - 5.42 5.42 

Lusher 038-060-08 0.36 0.16 - 0.52 

Lusher 108-030-03 1.60 2.37 - 3.97 

Lusher 108-030-04 5.04 9.85 - 14.89 

Nance 108-050-06 0.55 3.90 - 4.45 

Niesen 108-040-02 - 0.15 - 0.15 

Wildlands 108-020-07 1.02 1.10 - 2.12 

Wildlands 108-030-08 0.24 - - 0.24 

Wildlands 108-060-01 6.12 4.21 - 10.33 

Wildlands 108-060-02 - 10.87 - 10.87 

Wildlands 108-070-08 1.15 5.17 - 6.32 

Wildlands 108-070-09 3.01 12.00 - 15.01 

 Total 43.89 81.80 5.42 131.11 
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Table 6-4. Establishment and Rehabilitation of Category I, II, and III Riparian Corridors (linear feet) 

Parcel APN 

Category I 
Riparian 
Corridor 

Category I 
Riparian 
Corridor 

Category II 
Riparian 
Corridor 

Category II 
Riparian 
Corridor 

Category III 
Riparian 
Corridor 

Category III 
Riparian 
Corridor Total Mitigation 

Linear Feet Establishment Rehabilitation Establishment Rehabilitation Establishment Rehabilitation 

Benbow 007-010-04 - 988 - - - 1,831 2,819 

Benbow 007-020-03 - 1,746 - - - 1,164 2,910 

Benbow 108-040-13 - - - - - 5,934 5,934 

Brooke 038-020-11 18 - - - - - 18 

Brooke 108-020-03 1,241 1,618 - - - - 2,859 

Brooke 108-030-01 55 2,411 - - - - 2,466 

Ford 108-010-05 1,630 35 - - - - 1,665 

Ford 108-010-06 3,387 6,730 1,200 233 - - 11,550 

Ford 108-020-04 5,291 8,100 - - - - 13,391 

Ford 108-030-02 2,362 1,492 - - - - 3,854 

Ford 108-030-05 2,455 3,725 - - - - 6,180 

Lusher 038-060-08 180 53 - - - - 233 

Lusher 108-030-03 1,444 1,870 - - - - 3,314 

Lusher 108-030-04 4,896 8,224 - 1,307 - - 14,427 

Nance 108-050-06 1,184 1,778 - - - - 2,962 

Niesen 108-040-02 - 92 669 - - - 761 

Wildlands 108-020-07 843 866 - - - - 1,709 

Wildlands 108-030-08 125 - - - - - 125 

Wildlands 108-060-01 4,062 4,744 - - - - 8,806 

Wildlands 108-060-02 - 5,241 - - - - 5,241 

Wildlands 108-070-08 1,633 3,331 14 1,512 14 1,247 7,751 

Wildlands 108-070-09 3,583 7,913 74 - 12 - 11,582 

 Total 34,389 60,957 1,957 3,052 26 10.176 110,557 
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WETLAND ESTABLISHMENT 

Caltrans will establish 49.58 acres of wetlands on the offsite mitigation parcels in areas that are 

currently upland (Table 6-5).  

Wetland establishment is divided into two groups. Group 1 wetland establishment sites for 20.09 

acres of wetland area were identified in the 2010 MMP. Group 2 wetland establishment sites for 

29.49 acres of wetland area consist of those sites identified in summer 2011. Construction-level 

plans have been developed for the Group 1 sites and Group 2 sites (Appendix E).  

WETLAND REHABILITATION 

Wetland rehabilitation will occur on all or portions of most of the offsite mitigation properties. 

Two different management methods will be used to rehabilitate wetlands. Grazing management 

will be used on approximately two thirds of the properties to increase native wetland species. 

Currently, the remaining one third will be rehabilitated by the removal of livestock grazing. The 

areas where this method is applied are broken down further into types. Each type represents a 

specific set of actions applied to that area.  

GRAZED AREAS 

A grazing management program will occur on approximately 806 acres of wet meadow habitat 

on the offsite mitigation areas. Grazing management comprises replacing and adding grazing 

infrastructure (e.g., fences and gates, water troughs) to support rotational grazing. Rotational 

grazing will be used to promote native wetland species. The grazing management strategies are 

described in the grazing plan (Appendix Q).  

Table 6-5. Wetland Mitigation Acres for Offsite Mitigation Parcels 

Parcel APN 

Mitigation Acres 

Establishment Rehabilitation Preservation Reestablishmenta 
Total Mitigation 

Acres 

Arkelian 103-230-04 - 8.63 - - 8.63 

Benbow 007-010-04 - 23.27 - - 23.27 

Benbow 007-020-03 - 17.12 - - 17.12 

Benbow 108-020-06 1.34 44.26 - 0.91 45.60 

Benbow 108-030-07 - 53.89 - - 53.89 

Benbow 108-040-13 1.65 32.26 - 0.52 33.91 

Ford 108-010-05 - 71.52 - - 71.52 

Ford 108-010-06 2.14 110.07 - 0.71 112.21 

Ford 108-020-04 6.48 113.02 - 0.52 119.50 

Ford 108-030-02 1.86 36.52 - - 38.38 
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Parcel APN 

Mitigation Acres 

Establishment Rehabilitation Preservation Reestablishmenta 
Total Mitigation 

Acres 

Ford 108-030-05 - 61.75 - - 61.75 

Frost 108-070-04 - 41.34 - - 41.34 

Goss 103-230-02 0.23 8.16 - 0.32 8.39 

Huff 037-240-
RW 

- - 4.17 - 4.17 

Lusher 038-060-08 - 0.01 - - 0.01 

Lusher 108-030-03 - 11.37 - - 11.37 

Lusher 108-030-04 5.22 27.06 - 0.70 32.28 

MGC 
Plasma 
North 

103-230-06 5.34 

2.68 

- 1.35 8.02 

MGC 
Plasma 
Middle 

103-250-14 0.23 

1.63 

- - 1.86 

Nance 108-050-06 - 72.50 - - 72.50 

Niesen 108-040-02 5.12 5.45 - 0.75 10.57 

Watson 037-221-30 8.72 75.70 - 3.32 84.42 

Watson 037-250-05 - 49.53 - - 49.53 

Wildlands 108-020-07 2.18 1.48 - 0.29 3.66 

Wildlands 108-030-08 - 6.50 - - 6.50 

Wildlands 108-060-01 4.80 39.51 - 0.45 44.31 

Wildlands 108-060-02 - 99.67 - - 99.67 

Wildlands 108-070-08 - 51.56 - - 51.56 

Wildlands 108-070-09 4.27 93.93 - 0.07 98.20 

 Total 49.58 1160.40 4.17 9.92 1,214.15 
a   Reestablishment of temporary impacts caused as a result of mitigation actions is not considered compensatory mitigation 

and therefore is not included in the calculation for total mitigation acres. 

UNGRAZED AREAS 

Caltrans will implement five types of wetland rehabilitation in ungrazed mitigation parcels. 

These rehabilitation types were developed based on the existing state of the wetland, and the 

amount of habitat manipulation needed to increase wetland functions. With the more aggressive 

strategies, wetland rehabilitation will include clearing patches of nonnative wetland vegetation 

and replanting and seeding with native, hydrophytic species. In addition to planting and seeding, 

some level of successional development is part of each rehabilitation type in untreated areas.  
 

6.1.3.2 OTHER WATERS 

The  4.39 acres of permanent and temporary impacts on other waters will be mitigated through 

reestablishment of temporarily affected other waters onsite (Appendix D) and offsite and 

rehabilitation and preservation of similar habitat on the offsite mitigation parcels (Appendix C); 

a financial contribution to the Ryan Creek culvert project; and stream rehabilitation and fish 
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passage improvements to Haehl and Upp Creeks where they cross the bypass project footprint 

(Appendix E). However, the additional financial contribution to the Ryan Creek culvert project 

and the stream rehabilitation and fish passage improvement efforts on Haehl and Upp Creeks are 

not quantified as part of the mitigation credits for impacts on other waters. 

The rehabilitation of other waters on the offsite mitigation parcels will be achieved by planting 

riparian species and oaks adjacent to or near streams to provide bank stabilization, stream 

shading, and a source of organic material for benthic invertebrates and salmonids, all of which 

will improve instream habitat. Rehabilitation also includes rehabilitation of other waters that are 

undergoing bank erosions or that have large headcuts. These areas were identified in an erosion 

assessment conducted in 2010 (Appendix N). 

Mitigation rehabilitation, reestablishment (offsite), and preservation acreage credits for other 

waters are shown by parcel in Table 6-6. Values in Table 6-6 are for offsite parcels only and do 

not reflect onsite reestablishment. Onsite reestablishment can be found in Chapter 2.  

Table 6-6. Other Waters Mitigation Acres for Offsite Mitigation Parcels 

Parcel APN 

Mitigation Acres 

Rehabilitation Preservation Reestablishmenta 
Total  

Mitigation Acres 

Benbow 007-010-04 - - - - 

Benbow 007-020-03 - - - - 

Benbow 108-040-13 - - - - 

Brooke 108-020-03 1.66 - - 1.66 

Brooke 108-030-01 0.02 - - 0.02 

Ford 108-010-05 3.75 - - 3.75 

Ford 108-010-06 7.78 - - 7.78 

Ford 108-020-04 6.45 - - 6.45 

Ford 108-030-02 3.10 - - 3.10 

Ford 108-030-05 3.41 - - 3.41 

Ford 108-010-05 -   - 

Frost 108-070-04 - - - - 

Huff 037-240-RW - 1.97 - 1.97 

Lusher 038-060-08 0.36 - - 0.36 

Lusher 108-030-03 1.60 - - 1.60 

Lusher 108-030-04 5.03 - 0.04 5.03 

Nance 108-050-06 0.55 - - 0.55 

Niesen 108-040-02 0.25 - 0.341 0.25 

Watson 037-221-30 -   - 

Watson 037-250-05 -   - 

Wildlands 108-020-07 1.02 - - 1.02 

Wildlands 108-060-01 6.00 - - 6.00 

Wildlands 108-030-08 0.24   0.24 

Wildlands 108-060-02 -   - 

Wildlands 108-070-08 1.80 - - 1.80 
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Parcel APN 

Mitigation Acres 

Rehabilitation Preservation Reestablishmenta 
Total  

Mitigation Acres 

Wildlands 108-070-09 3.35 - - 3.35 

 Total 46.37 1.97 0.38 48.34 
a  Reestablishment of temporary impacts caused as a result of mitigation actions is not considered 

compensatory mitigation therefore is not included in the calculation for total mitigation acres. 

6.1.4 Category II and III Riparian Corridors and Other Riparian Woodlands 

The 3.40 acres of permanent and temporary impacts on Category II Riparian Corridors and 

3.19 acre of permanent and temporary impacts on Category III Riparian Corridors will be 

mitigated by the establishment, reestablishment onsite and offsite, rehabilitation, and 

preservation of Category I, II, and III Riparian Corridors, with the highest value being placed on 

Category I Riparian Corridors, followed by Categories II and III. Mitigation establishment, 

reestablishment (offsite), rehabilitation, and preservation acreage credits for Category II and III 

Riparian Corridor and other riparian woodland are shown by parcel in Table 6-7, Table 6-8, and 

Table 6-9, respectively. These values are for offsite parcels only so do not reflect onsite 

reestablishment. The onsite reestablishment acreages are reported in Chapter 2.  

Resource agency staff provided guidance on determining mitigation credits for Category II and 

III Riparian Corridors. The priority for riparian corridor mitigation is increasing contiguous 

canopy cover longitudinally along Category II and III Riparian Corridors, even if riparian 

mitigation plantings do not extend as far out as the 50-foot and 25-foot buffers, respectively, 

associated with these corridors. 

Other riparian woodlands are defined as those areas occurring on offsite mitigation parcels that 

support riparian vegetation but are located outside the Category I, II, or III Riparian Corridors. 

They are included in this document because these areas will be covered under the CEs and 

because they provide valuable habitat for wildlife and increase the structural habitat diversity of 

parcels where they occur. However, impacts on other riparian woodland were not one of the 

impact types for which mitigation was required under the MMP.  

Table 6-7. Category II Riparian Corridor—Mitigation Acres for Offsite Mitigation Parcels 

Parcel APN 

Mitigation Acres Total Mitigation 
Acres Establishment Rehabilitation Preservation Reestablishment 

Ford 108-010-06 1.35 0.11 - - 1.46 

Lusher 108-030-04 - 0.66 - - 0.66 

Niesen 108-040-02 0.19 - - - 0.19 

Wildlands 108-070-08 0.01 1.67 - - 1.68 

Wildlands 108-070-09 0.05 - - - 0.05 
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Total 1.60 2.44 - - 4.04 

 
 

Table 6-8. Category III Riparian Corridor—Mitigation Acres for Offsite Mitigation Parcels 

Parcel APN 

Mitigation Acres 

Establishment Rehabilitation Preservation Reestablishment 
Total Mitigation 

Acres 

Benbow 007-010-04 - 0.82 - - 0.82 

Benbow 007-020-03 - 0.72 - - 0.72 

Benbow 108-040-13 - 3.15 - - 3.15 

Wildlands 108-070-08 0.01 0.67 - - 0.67 

Wildlands 108-070-09 0.01 - - - 0.01 

 Total 0.02 5.38 - - 5.38 

 
 

Table 6-9. Other Riparian Woodland—Mitigation Acres for Offsite Mitigation Parcels 

Parcel APN 

Mitigation Acres 

Establishment Rehabilitation Preservation 
Total Mitigation 

Acres 

Arkelian 103-230-04 - 8.784 - 8.784 

Benbow 007-010-04 - 1.768 - 1.768 

Benbow 007-020-03 - 0.661 - 0.661 

Benbow 108-020-06 - 2.289 - 2.289 

Benbow 108-030-07 - 1.888 - 1.888 

Benbow 108-040-13 - 3.076 - 3.076 

Brooke 108-020-03 - 0.581 - 0.581 

Brooke 108-030-01 - 7.341 - 7.341 

Brooke 038-020-11 - 0.083 - 0.083 

Brooke 038-040-09 - 5.036 - 5.036 

Ford 108-010-05 - 3.467 - 3.467 

Ford 108-010-06 0.003 7.420 - 7.423 

Ford 108-020-04 0.026 4.279 - 4.305 

Ford 108-030-02 0.004 1.979 - 1.983 

Ford 108-030-05 0.001 7.144 - 7.145 

Frost 108-070-04 - 0.074 - 0.074 

Goss 103-230-02 - 3.178 - 3.178 

Huff 037-240-RW - - 0.824 0.824 

Lusher 038-060-08 0.183 0.452 - 0.635 

Lusher 108-030-04 0.002 12.515 - 12.517 

Lusher 108-030-03 - 1.973 - 1.973 

MGC Plasma North 103-230-06 - 0.080 - 0.080 

Nance 108-050-06 - 0.877 - 0.877 

Niesen 108-040-02 - 0.098 - 0.098 

Watson 037-221-30 - 10.209 - 10.209 

Watson 037-250-05 - - 6.443 6.443 

Wildlands 108-070-08 0.002 7.495 - 7.497 

Wildlands 108-070-09 0.001 5.711 - 5.712 
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Parcel APN 

Mitigation Acres 

Establishment Rehabilitation Preservation 
Total Mitigation 

Acres 

Wildlands 108-060-01 - 5.639 - 5.639 

Wildlands 108-060-02 - 1.365 - 1.365 

Wildlands 108-020-07 - 1.067 - 1.067 

Wildlands 108-030-08 - 1.093 - 1.093 

 Total 0.222 107.622 7.267 115.111 

6.1.5 Oak Woodlands 

Two types of oak woodland habitat are addressed in this MMP. Lowland oak woodlands occur 

primarily on the valley floor in or near riparian habitats with poorly drained soils. Some, but not 

all, lowland oak woodlands are wetlands as defined under the CWA. Lowland oak community 

types include valley oak woodland, black oak woodland, and the associated grassland habitat in 

each woodland type. Upland oak woodlands occur primarily on the valley perimeter’s moderate 

to steep slopes with well-drained soils. Upland oak woodland types include Oregon white oak, 

black oak woodland, mixed oak woodland, and the associated grassland habitat in each 

woodland type. 

Based on consultation with resource agency staff, it was agreed that mitigation using 

reestablishment of temporary impacts onsite (there are no offsite impacts) and establishment, 

rehabilitation, and preservation on offsite parcels would be acceptable for oak woodlands. The 

resource agencies and Caltrans agreed that the preservation component of oak woodland 

mitigation would consist entirely of upland oak species because of the difficulty in establishing 

upland oak habitat and a lack of suitable areas for planting. Also, the establishment component 

would consist of lowland species because those species have a higher likelihood of success when 

planted and there is more suitable habitat available. The Taylor parcels, which include upland 

oak woodland, satisfy the need for preservation. Mitigation acreage credits for both oak 

woodland types are shown in Table 6-10 and Table 6-11. The onsite reestablishment acreage is 

reported in Chapter 2.  

Additionally, mitigation is included for oak woodland grassland for both the upland oak 

woodland and lowland oak woodland areas. This mitigation component will be achieved through 

reestablishment of temporary impacts and preservation on the offsite mitigation parcels. There 

are no onsite temporary impacts.  

Table 6-10. Lowland Oak Woodland—Mitigation Acres for Offsite Mitigation Parcels 

Parcel APN 

Mitigation Acres 

Establishment Rehabilitation Preservation 
Total Mitigation 

Acres 
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Parcel APN 

Mitigation Acres 

Establishment Rehabilitation Preservation 
Total Mitigation 

Acres 

Brooke 108-020-03 3.62 - - 3.62 

Brooke 108-030-01 3.26 - - 3.26 

Brooke 038-020-11 4.19 - - 4.19 

Brooke 038-040-09 5.49 - - 5.49 

Watson 037-221-30 6.72 - - 6.72 

 Total 23.28 - - 23.28 

 

Table 6-11. Upland Oak Woodland—Mitigation Acres for Offsite Mitigation Parcels 

Parcel APN 

Mitigation Acres Total Mitigation 
Acres Establishment Rehabilitation Preservation 

Taylor 037-210-16 - - 35.04 35.04 

Taylor 037-221-65 - - 8.16 8.16 

 Total - - 43.20 43.20 

 

Mitigation preservation acreage credits for oak woodland grasslands are shown in Table 6-12 

and Table 6-13. 

Table 6-12. Lowland Oak Woodland Grassland—Mitigation Acres 
for Offsite Mitigation Parcels 

Parcel APN 

Mitigation Acres 

Establishment Conservation Reestablishmenta 
Total Mitigation 

Acres 

Arkelian 103-230-04 - 1.175 - 1.175 

Benbow 007-010-04 - 8.765 - 8.765 

Benbow 007-020-03 - 7.976 - 7.976 

Benbow 108-020-06 - 2.054 0.132 2.054 

Benbow 108-030-07 - 3.927 - 3.927 

Benbow 108-040-13 - 14.701 1.008 14.701 

Brooke 108-020-03 - 0.100 - 0.100 

Brooke 108-030-01 - 0.435 - 0.435 

Ford 108-010-05 - 2.952 - 2.952 

Ford 108-010-06 - 0.447 0.037 0.447 

Ford 108-020-04 - 11.070 - 11.07 

Ford 108-030-02 - 12.441 - 12.441 

Ford 108-030-05 - 8.649 - 8.649 

Frost 108-070-04 - 3.849 - 3.849 

Goss 103-230-02 - 4.681 - 4.681 

Huff 037-240-RW - - - - 

Lusher 038-060-08 - 0.531 - 0.531 

Lusher 108-030-03 - 9.659 - 9.659 

Lusher 108-030-04 - 19.639 0.222 19.639 

MGC Plasma 
North 

103-230-06 
- 

5.125 2.026 5.125 
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Parcel APN 

Mitigation Acres 

Establishment Conservation Reestablishmenta 
Total Mitigation 

Acres 

MGC Plasma 
Middle 

103-250-14 
- 

3.146 - 3.146 

Niesen 108-040-02 - 1.325 1.545 1.325 

Watson 037-221-30 - 8.043 - 8.043 

Watson 037-250-050 - - - - 

Wildlands 108-060-01 - 6.805 0.085 6.805 

Wildlands 108-060-02 - 2.619 - 2.619 

Wildlands 108-070-08 - 26.632 - 26.632 

Wildlands 108-070-09 - 31.948 3.774 31.948 

 Total - 198.69 8.83 198.69 
a  Reestablishment of temporary impacts caused as a result of mitigation actions is not considered compensatory 

mitigation therefore is not included in the calculation for total mitigation acres. 

 

Table 6-13. Upland Oak Woodland Grassland—Mitigation Acres 
for Offsite Mitigation Parcels 

Parcel APN 

Mitigation Acres 

Establishment Rehabilitation Preservation 
Total Mitigation 

Acres 

Taylor 037-210-16  - - 3.59 3.59 

Taylor 037-221-65 - - 3.18 3.18 

 Total - - 6.77 6.77 
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Chapter 7 Mitigation Work Plan 

This chapter describes the MMP mitigation work plan and its implementation. The chapter 

provides information pertaining to the mitigation strategies for the onsite and offsite mitigation 

areas, the general mitigation implementation techniques, and specific information related to 

mitigation techniques for the onsite and offsite mitigation areas. 

The mitigation work plan covers both onsite and offsite mitigation efforts. Caltrans will 

implement and manage mitigation at the onsite mitigation area. Caltrans will implement 

mitigation at the offsite mitigation parcels and be responsible for the maintenance of these 

parcels throughout the performance monitoring period.   

Due to delay in mitigation implementation, additional mitigation to offset temporal losses of 

function has been requested by the NCRWQCB.  Erosion repair opportunities, located at 

junctions of drainages with South Haehl Creek, have been identified as appropriate 

compensatory mitigation to partially offset temporal losses of aquatic function.  

Construction/planting at these locations must be completed by the end of 2015. 

7.1 Mitigation Strategy  

Mitigation for project construction impacts will occur at onsite and offsite mitigation areas. A 

general summary of the mitigation strategies by resource and impact category is provided in 

Table 7-1.  

Bypass construction will result in temporary and permanent impacts on two State-listed plant 

species—NCSG and BM. Temporary and permanent impacts on these species will be mitigated 

offsite through rehabilitation. In addition to rehabilitation, and as part of impact minimization 

efforts for these species, permanently affected observed populations of NCSG and BM will be 

salvaged from the bypass project footprint. BM will be salvaged as plant duff and topsoil that 

will be reapplied to the Watson East offsite mitigation parcel as part of wetland establishment 

efforts on the parcel. NCSG will be salvaged as seed and plant material. The seed will be 

collected for conservation at a germplasm repository, propagation by a native plant nursery for 

planting in the transplantation locations, and direct sowing at the transplantation locations; the 

plant material will be transplanted from locations that are in the direct path of construction to 

adjacent locations outside the direct path of construction and protected by environmentally 

sensitive area (ESA) fencing during project construction activities.  
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Bypass construction also will result in temporary and permanent impacts on riparian, wetland 

and other waters, and oak woodland habitat. Temporary and permanent impacts on riparian 

wetland habitat will be mitigated through onsite reestablishment (Appendix D), offsite 

establishment and rehabilitation (Appendices C, E, and F), and offsite preservation 

(Appendix C).  

Temporary and permanent impacts on other waters will be mitigated through riparian 

reestablishment onsite and rehabilitation on the offsite mitigation parcels (Appendices C, E, and 

F), stream fish passage improvements at Haehl and Upp Creeks in the bypass project footprint 

(Appendix F), design and construction of the North Fork and South Fork  Ryan Creek culvert 

remediation projects outside the bypass project footprint and Little Lake Valley (Chapters 3 and 

6), and protection. Permanent impacts on oak woodland will be mitigated through establishment, 

and preservation, at the offsite mitigation parcels. 

Wetland mitigation construction at the offsite mitigation parcels is planned to occur in areas near 

or adjacent to existing wetlands and will result in temporary impacts on wetlands. Temporary 

impacts on offsite wetland mitigation parcels will be mitigated through reestablishment as part of 

wetland establishment. The reestablished acres will not be credited toward mitigating project 

impacts. 

Many mitigation actions are planned to occur in areas near or adjacent to drainages and streams 

but not within the stream channel (i.e., channel bed and bank slopes). For example, where 

riparian planting is proposed as part of establishment, the work will be at the top of streambanks 

and will not occur within the stream channel. The exception is riparian rehabilitation at the Ford 

offsite mitigation parcel (APN 108-010-06), where three segments of eroding banks will be 

repaired to address bank erosion and reduce sedimentation directly into adjacent Outlet Creek. 

These segments total approximately 470 linear feet and overall do not represent a large-scale 

mitigation action. Because instream work is limited, mitigation actions will not affect the present 

equilibrium of stream channels at the offsite mitigation parcels, although locally at the Ford 

offsite mitigation parcel excessive sediment from the three eroding bank segments will be 

reduced.  
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Table 7-1. Summary of Mitigation Strategies 

Resource Impact Category Mitigation Strategy 

North Coast semaphore grass Temporary Onsite minimization and reestablishment 

Permanent Onsite minimization  

  Offsite establishment and rehabilitation 

Baker’s meadowfoam Temporary Onsite minimization and reestablishment  

  Offsite rehabilitation 

 Permanent Onsite minimization  

  Offsite rehabilitation 

Riparian habitat (Categories I, 
II, and III Riparian Corridors) 

Temporary Onsite reestablishment  

  Offsite establishment and rehabilitation 

 Permanent Offsite establishment and rehabilitation 

Wetland habitat Temporary Onsite reestablishment (for project construction impacts)  

  Offsite establishment (for wetland mitigation construction 
impacts)  

  Offsite establishment, rehabilitation, and preservation. 

 Permanent Offsite reestablishment (for wetland mitigation impacts), 
establishment (for project construction impacts), 
rehabilitation and preservation (for project construction 
impacts) 

Other waters  Temporary Onsite reestablishment 

  Onsite fish passage improvements at Haehl and Upp 
Creeks and design and construction of the Ryan Creek 
culvert projects 

  Offsite establishment and rehabilitation (riparian habitat) 

 Permanent Onsite fish passage improvements at Haehl and Upp 
Creeks design and construction  of the Ryan Creek culvert 
projects 

  Offsite establishment (riparian habitat), rehabilitation and 
preservation  

Oak woodland habitat Permanent Offsite establishment and preservation 

For the purpose of this document, mitigation unit is defined as a specific geographic area in 

which a particular mitigation action will occur. Mitigation units occur in the onsite and offsite 

mitigation areas.  

The term "mitigation unit" refers to an area that has been separated from other areas with an 

administrative boundary for management and accounting purposes.   For onsite reestablishment 

areas, each individual geographic polygon will be assessed separately.  For offsite mitigation parcels 

one or more mitigation units may occur on a given parcel. A mitigation unit will only have one 

wetland rehabilitation type taking place within its boundaries.  A single mitigation unit can span 

multiple parcels, but in most cases units are confined to one parcel. Most mitigation units are one 

contiguous area; however there are a few cases where a mitigation unit may have more than one 

area assigned to it. In all cases areas composing a particular mitigation unit always have the same 

wetland rehabilitation type. For example, on Ford 108-020-04, three mitigation units would exist. 
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All three are contained within the boundary of parcel 108-020-04 and each one is a contiguous 

area of land. Only one wetland rehabilitation type is proposed in any one mitigation unit. 

Another example, MCG Plasma Middle 103-250-14, shows a single mitigation unit composed of 

2 noncontiguous areas. Both are designated as type 4 wetland rehabilitation areas, which 

illustrates again that only one wetland rehabilitation type is assigned to a particular mitigation 

unit. Riparian establishment mitigation on the west side of Outlet Creek which span Ford parcels 

108-020-04 and 108-030-02 is an example of a contiguous unit that spans multiple parcels. 

Table 7-2 summarizes habitat establishment, rehabilitation, and preservation at the offsite 

mitigation parcels, and the habitat functions and values (i.e. ecological features) that will be 

improved by the mitigation action. Appendices C–F show the establishment, reestablishment, 

and rehabilitation areas.  
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Arkelian 103-230-04 Section 
7.3.2.1; 
Appendix C 

North Coast 
Semaphore 
Grass 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve North Coast semaphore grass 
populations 
 

      X 

   Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate riparian wetland and wet meadow 
 

      X 

Benbow 
 

108-020-06 Section 
7.3.2.2; 
Appendix C 

Baker’s 
Meadowfoam 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve observed and potential 
habitat for Baker’s meadowfoam populations 
 

      X 

   Wetland 
Establishment 

 X   X       Establish Group 2 wet meadow X  X  X X  

   Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate wet meadow       X 

Benbow 108-030-07 Section 
7.3.2.3; 
Appendix C 

Baker’s 
Meadowfoam 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve observed and potential 
habitat for Baker’s meadowfoam populations 
 

      X 

   Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate wet meadow       X 

   Wetland 
Rehabilitation 
(Ungrazed 
Areas) 

         X  Discontinue grazing and remove grazing infrastructure   X X    

      X X X    X X  Implement Type 3 wetland rehabilitation  
 

   X X X X 

Benbow 108-040-13 Section 
7.3.2.4; 
Appendix C 

Wetland 
Establishment 

 X   X       Establish Group 2 wet meadow X  X  X X  

   Wetland 
Rehabilitation 
(Ungrazed 
Areas) 

         X  Discontinue grazing and remove grazing infrastructure   X X    

      X X X    X X  Implement Type 3 wetland rehabilitation  
 

   X X X X 
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Benbow 
(continued) 

108-040-13 
 

Section 
7.3.2.4; 
Appendix C 

Riparian 
Rehabilitation 

         X  Restrict grazing, install livestock exclusion fencing   X X    

   Other Waters 
Rehabilitation 

         X  Restrict grazing, install livestock exclusion fencing   X X    

    X     X    X  Repair headcut in unnamed creek and plant riparian species at headcut X X      

Benbow 007-010-04 Section 
7.3.2.5; 
Appendix C 

Wetland 
Rehabilitation 
(Ungrazed 
Areas) 

         X  Discontinue grazing and remove grazing infrastructure   X X    

     X X     X X  Implement Type 2 wetland rehabilitation        

     X X X    X X  Implement Type 3 wetland rehabilitation     X X X X 

   Riparian 
Rehabilitation 

          X Enhance existing riparian vegetation adjacent to Baechtel Creek (a Category I Riparian 
Corridor) and an unnamed creek (a Category III Riparian Corridor) by restricting livestock 
access 

   X X X  

             X  Restrict grazing and install exclusion fencing 
 

  X X    

   Other Waters 
Rehabilitation 

         X  Restrict grazing and install exclusion fencing    X X    

Benbow 007-020-03 Section 
7.3.2.6; 
Appendix C 

Wetland 
Rehabilitation 
(Ungrazed 
Areas) 

         X  Discontinue grazing and remove grazing infrastructure   X X    

     X X     X X  Implement Type 2 wetland rehabilitation        

     X X X    X X  Implement Type 3 wetland rehabilitation     X X X X 

   Riparian 
Rehabilitation 

         X  Enhance existing riparian vegetation adjacent to Baechtel Creek (a Category I Riparian 
Corridor) and an unnamed creek (a Category III Riparian Corridor) by restricting livestock 
access 

   X X X  

             X  Restrict grazing and install exclusion fencing 
 

  X X    

   Other Waters 
Rehabilitation 

         X  Restrict grazing and install exclusion fencing    X X    

Brooke 108-020-03 Section 
7.3.2.7; 
Appendix C 

Oak Woodland 
Establishment 

   X      X  Remove teasel, poison hemlock, and other invasive plant species         

     X X    X   X  Plant native oaks and shrub species  
 

   X X  X 
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Brooke 
(continued) 

108-020-03 Section 
7.3.2.7; 
Appendix C 

Riparian 
Rehabilitation 

          X Enhance existing riparian vegetation adjacent to Mill Creek by establishing adjacent oak 
woodland habitat and restricting livestock access 

   X X X  

Other Waters 
Rehabilitation  

  X    X   X  Plant oak woodland in unvegetated areas along  Mill Creek and restrict livestock access  X X X X X  

Brooke 
 

038-020-11 Section 
7.3.2.8; 
Appendix C 

Oak Woodland 
Establishment 

   X      X  Remove teasel, poison hemlock, and other invasive plant species         

  X X    X   X  Plant native oaks and shrub species  
 

   X X  X 

Brooke 
 

038-040-09 Section 
7.3.2.9; 
Appendix C 

Oak Woodland 
Establishment 

   X      X  Remove teasel, poison hemlock, and other invasive plant species         

     X X    X   X  Plant native oaks and shrub species  
 

   X X  X 

Brooke 
 

108-030-01 Section 
7.3.2.10; 
Appendix C 

Oak Woodland 
Establishment 

   X      X  Remove teasel, poison hemlock, and other invasive plant species         

     X X    X   X  Plant native oaks and shrub species; includes very small area of oak riparian planting  
 

   X X  X 

   Riparian 
Rehabilitation 

          X Enhance existing riparian vegetation by establishing adjacent oak woodland habitat and 
restricting livestock access 

   X X X  

  Other Waters 
Rehabilitation  

         X  Restrict livestock access and install exclusion fence  X X X X X  

Ford 108-010-06 Section: 
7.3.2.11; 
Appendix C 

Baker’s 
Meadowfoam 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve observed and potential 
habitat for Baker’s meadowfoam populations 
 

      X 

   Wetland 
Establishment 

 X   X       Establish Group 1 wet meadow X  X  X X  

   Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate wet meadow       X 

   Wetland 
Rehabilitation 
(Ungrazed 
Areas)  

  X X X    X X  Implement Type 5 wetland rehabilitation along portions of Outlet Creek   X X X X X  

   Riparian 
Establishment 

 X X X  X      Widen riparian corridor by planting riparian species outside existing riparian vegetation 
along Outlet and Old Outlet Creeks (Category I Riparian Corridors) and Wild Oat Canyon 
Creek (Category II Riparian Corridor) 

 X X X X X  

   Riparian 
Rehabilitation 

          X Enhance existing riparian vegetation adjacent to Outlet and Old Outlet Creeks (Category I 
Riparian Corridors) and Wild Oat Canyon Creek (Category II Riparian Corridor) by 
widening the riparian corridor via the adjacent riparian establishment 

   X X X  
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             X  Restrict grazing, install livestock exclusion fencing   X X    

Ford 
(continued) 

108-010-06 Section 
7.3.2.11; 
Appendix C 

Other Waters 
Rehabilitation 

  X   X    X  Plant native riparian species in unvegetated areas (adjacent riparian establishment) along 
Outlet Creek and Old Outlet Creek (Category I Riparian Corridors) and Wild Oat Creek 
(Category II Riparian Corridor) 
 

 X X X X X  

   X  X   X    X  Repair headcuts at three locations on Outlet Creek and plant riparian species 
 

 X X X X X  

            X  Restrict grazing, install livestock exclusion fencing   X X    

Ford 108-020-04 Section 
7.3.2.12; 
Appendix C 

Baker’s 
Meadowfoam 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve observed and potential 
habitat for Baker’s meadowfoam populations 

      X 

   Wetland 
Establishment 

 X   X       Establish Group 2 wet meadow 
 

X  X  X X  

   Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate wet meadow       X 

   Wetland 
Rehabilitation 
(Ungrazed 
Areas)  

         X  Discontinue grazing and remove grazing infrastructure   X X    

      X X X    X X  Implement Type 3 and Type 4 wetland rehabilitation  
 

   X X X X 

      X X X    X X  Implement Type 5 wetland rehabilitation along portions of Outlet Creek 
 

 X X X X X  

   Riparian 
Establishment 

 X X X  X      Widen riparian corridor by planting riparian species outside existing riparian vegetation 
along Outlet and Old Outlet Creeks (Category I Riparian Corridors)  

 X X X X X  

   Riparian 
Rehabilitation 

          X Enhance existing riparian vegetation adjacent to Outlet and Old Outlet Creeks (Category I 
Riparian Corridors) by widening the riparian corridor via the adjacent riparian establishment 

   X X X  

             X  Restrict grazing, install livestock exclusion fencing   X X    

   Other Waters 
Rehabilitation 

  X   X    X  Plant native riparian species in unvegetated areas (adjacent riparian establishment) along 
Outlet Creek and Old Outlet Creek (Category I Riparian Corridors) 

 X X X X X  

             X  Restrict grazing, install livestock exclusion fencing   X X    

Ford 108-030-02 Section 
7.3.2.13; 
Appendix C 

Baker’s 
Meadowfoam 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve observed and potential 
habitat for Baker’s meadowfoam populations 

      X 

   Wetland 
Establishment 

 X   X       Establish Group 2 wet meadow 
 

X  X  X X  

   Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate wet meadow       X 
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Ford 
(continued) 

108-030-02 Section 
7.3.2.13; 
Appendix C 

Wetland 
Rehabilitation 
(Ungrazed 
Areas)  

         X  Discontinue grazing and remove grazing infrastructure   X X    

      X X X    X X  Implement Type 3 and Type 4 wetland rehabilitation  
 

   X X X X 

   Riparian 
Establishment 

 X X X  X      Widen riparian corridor by planting riparian species outside existing riparian vegetation 
along Outlet and Old Outlet Creeks (Category I Riparian Corridors)  

 X X X X X  

   Riparian 
Rehabilitation 

          X Enhance existing riparian vegetation adjacent to Outlet and Old Outlet Creeks (Category I 
Riparian Corridors) by widening the riparian corridor via the adjacent riparian establishment 

   X X X  

         X  Restrict grazing, install livestock exclusion fencing   X X    

   Other Waters 
Rehabilitation 

  X   X    X  Plant native riparian species in unvegetated areas (adjacent riparian establishment) along 
Outlet Creek and Old Outlet Creek (Category I Riparian Corridors)  

 X X X X X  

              X  Restrict grazing, install livestock exclusion fencing   X X    

Ford 108-010-05 Section 
7.3.2.14; 
Appendix C 

Baker’s 
Meadowfoam 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve observed and potential 
habitat for Baker’s meadowfoam populations 

      X 

   Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate wet meadow       X 

   Wetland 
Rehabilitation 
(Ungrazed 
Areas)  

         X  Discontinue grazing and remove grazing infrastructure   X X    

      X X X    X X  Implement Type 5 wetland rehabilitation along portions of Davis Creek 
 

 X X X X X  

   Riparian 
Establishment 

 X X X  X      Widen riparian corridor by planting riparian species outside existing riparian vegetation 
along Davis Creek (Category I Riparian Corridor)  

 X X X X X  



Chapter 7. Mitigation Work Plan 
 

Table 7-2. Continued 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
7-10 

 

Table 7-2. 
Mitigation 

Establishm
ent and 

Rehabilitat
ion 

Actions for 
the Offsite 
Mitigation 

Parcels 
Parcel 
Name 

Assessor's 
Parcel 

Number 
(APN) 

Location of 
Work Plan 

Components 
Mitigation 

Goal 

Mitigation Actions Summary 

Mitigation Action(s) Described 

Habitat Functions and Values  
Provided by Mitigation Actions 

Im
p

ro
ve

 H
yd

ro
lo

g
y 

E
xp

an
d

 H
ab

it
at

 

In
cr

ea
s

e 
H

ab
it

at
 C

o
m

p
le

xi
ty

 

C
o

n
tr

o
l I

n
va

si
ve

 P
la

n
ts

 

P
la

n
t 

an
d

 S
ee

d
 N

at
iv

e 
W

et
la

n
d

 
S

p
ec

ie
s 

(w
o

o
d

y 
an

d
/o

r 
h

er
b

ac
eo

u
s)

 

P
la

n
t 

N
at

iv
e 

R
ip

ar
ia

n
 S

p
ec

ie
s 

P
la

n
t 

O
ak

s 

M
ai

n
ta

in
 o

r 
Im

p
ro

ve
 H

ab
it

at
 f

o
r 

L
is

te
d

 P
la

n
ts

 

M
ai

n
ta

in
 o

r 
Im

p
ro

ve
 H

ab
it

at
 f

o
r 

N
at

iv
e 

W
et

la
n

d
 S

p
ec

ie
s 

L
an

d
 M

an
ag

em
en

t 
Im

p
ro

ve
m

en
ts

 

M
ai

n
ta

in
 o

r 
Im

p
ro

ve
 H

ab
it

at
 

fo
r 

R
ip

ar
ia

n
 S

p
ec

ie
s

 

G
ro

u
n

d
w

at
er

 R
ec

h
ar

g
e 

S
ed

im
en

t 
R

et
en

ti
o

n
 

N
u

tr
ie

n
t 

R
em

o
va

l 

B
io

m
as

s 
In

cr
ea

s
e

 

W
ild

lif
e 

D
iv

er
si

ty
 

A
q

u
at

ic
 D

iv
er

si
ty

 

U
n

iq
u

en
es

s 

Riparian 
Rehabilitation 

          X Enhance existing riparian vegetation adjacent to Davis Creek (Category I Riparian 
Corridor) by widening the riparian corridor via the adjacent riparian establishment 

   X X X  

         X  Restrict grazing, install livestock exclusion fencing   X X    

Other Waters 
Rehabilitation 

  X   X    X  Plant native riparian species in unvegetated areas (adjacent riparian establishment) along 
Davis Creek (Category I Riparian Corridors) 

 X X X X X  

         X  Restrict grazing, install livestock exclusion fencing   X X    

Ford 108-030-05 Section 
7.3.2.15; 
Appendix C 

Wetland 
Rehabilitation 
(Ungrazed 
Areas)  

         X  Discontinue grazing and remove grazing infrastructure from entire parcel   X X    

      X X X    X X  Implement Type 3 wetland rehabilitation  
 

   X X X X 

   Riparian 
Establishment 

 X X X  X      Widen riparian corridor by planting riparian species outside existing riparian vegetation 
along Outlet Creek (Category I Riparian Corridor)  

 X X X X X  

   Riparian 
Rehabilitation 

          X Enhance existing riparian vegetation adjacent to Outlet Creek (Category I Riparian 
Corridor) by widening the riparian corridor via the adjacent riparian establishment 

   X X X  

            X  Restrict grazing, install livestock exclusion fencing   X X    

   Other Waters 
Rehabilitation 

  X   X    X  Plant native riparian species in unvegetated areas (adjacent riparian establishment) along 
Outlet Creek (Category I Riparian Corridor)  

 X X X X X  

         X  Restrict grazing, install livestock exclusion fencing   X X    

Frost 108-070-04 Section 
7.3.2.16; 
Appendix C 

North Coast 
Semaphore 
Grass 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve North Coast semaphore grass 
populations 

      X 

Baker’s 
Meadowfoam 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve observed and potential 
habitat for Baker’s meadowfoam populations 

      X 

   Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate wet meadow       X 

   Other Waters 
Rehabilitation 

X  X    X   X  Repair headcuts on an unnamed drainage that flows to Berry Creek and planted with 
riparian species, restrict grazing, install livestock exclusion fencing 

 X X X X X  

             X  Restrict grazing, install livestock exclusion fencing    X X    
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Goss 103-230-02 Section 
7.3.2.17; 
Appendix C 

North Coast 
Semaphore 
Grass 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve North Coast semaphore grass 
populations  

      X 

Baker’s 
Meadowfoam 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve observed and potential 
habitat for Baker’s meadowfoam populations 

      X 

   Wetland 
Establishment 

 X   X       Establish Group 1 wet meadow 
 

X  X  X X  

   Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate wet meadow       X 

Huff 037-240-RW Section 
7.3.2.18; 
Appendix C 

Wetland and 
Other Waters 
Preservation 

        X X  Implement exclusion fencing or other methods to prohibit unauthorized access        

Huffman 108-040-08 Section 
7.3.2.19; 
Appendix C 

North Coast 
Semaphore 
Grass 
Establishment 

   X    X  X  Implement grazing management plan to maintain or improve North Coast semaphore grass 
populations 

      X 

        X   X  X  Transplant North Coast semaphore grass rhizomes and install container plants 
 

      X 

   Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate wet meadow       X 

Lusher 108-030-03 Section 
7.3.2.20; 
Appendix C 

Baker’s 
Meadowfoam 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve observed and potential 
habitat for Baker’s meadowfoam populations 

      X 

   Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate wet meadow       X 

   Riparian 
Establishment 

 X X X  X      Widen riparian corridor by planting riparian species outside existing riparian vegetation 
along Mill Creek and Upp Creek (Category I Riparian Corridor)  

 X X X X X  

   Riparian 
Rehabilitation 

          X Enhance existing riparian vegetation adjacent to Mill Creek and Upp Creek (Category I 
Riparian Corridor) by widening the riparian corridor via the adjacent riparian establishment 

   X X X  

             X  Restrict grazing, install livestock exclusion fencing   X X    

   Other Waters 
Rehabilitation 

  X   X    X  Plant native riparian species in unvegetated areas (adjacent riparian establishment) along 
Mill Creek and Upp Creek (Category I Riparian Corridor) 

 X X X X X  

            X  Restrict grazing, install livestock exclusion fencing   X X    
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Lusher 038-060-08 Section 
7.3.2.21; 
Appendix C 

Riparian 
Establishment 

 X X X  X      Widen riparian corridor by planting riparian species outside existing riparian vegetation 
along Upp Creek (Category I Riparian Corridor)  

 X X X X X  

Riparian 
Rehabilitation 

          X Enhance existing riparian vegetation adjacent to Upp Creek (Category I Riparian Corridor) 
by widening the riparian corridor via the adjacent riparian establishment 

   X X X  

          X  Restric grazing, install livestock exclusion fencing   X X    

Other Waters 
Rehabilitation 

  X   X    X  Plant native riparian species in unvegetated areas (adjacent riparian establishment) along 
Upp Creek (Category I Riparian Corridor) 

 X X X X X  

         X  Restrict grazing, install livestock exclusion fencing   X X    

Oak Woodland 
Establishment 

         X  Discontinue grazing during plant establishment and install temporary exclusion fencing    X X X  X 

  X X    X   X  Plant native oaks and shrub species  
 

   X X  X 

Lusher 108-030-04 Section 
7.3.2.22; 
Appendix C 

North Coast 
Semaphore 
Grass 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve North Coast semaphore grass 
populations 

      X 

   Wetland 
Establishment 

 X   X       Establish Group 2 wet meadow X  X  X X  

   Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate wet meadow       X 

   Wetland 
Rehabilitation 
(Ungrazed 
Areas)  

         X  Discontinue grazing and remove grazing infrastructure   X X    

      X X     X X  Implement Type 1 wetland rehabilitation    X X X X 

      X X X    X X  Implement Type 3 and Type 4 wetland rehabilitation  
 

   X X X X 

   Riparian 
Establishment 

 X X X  X      Widen riparian corridor by planting riparian species outside existing riparian vegetation 
along Outlet Creek, Old Outlet Creek, and Mill Creek (Category I Riparian Corridors) 

 X X X X X  

   Riparian 
Rehabilitation 

          X Enhance existing riparian vegetation adjacent to Outlet Creek, Old Outlet Creek, and Mill 
Creek (Category I Riparian Corridors) by widening the riparian corridor via the adjacent 
riparian establishment 

   X X X  

         X  Restrict grazing, install livestock exclusion fencing   X X    

   Other Waters 
Rehabilitation 

  X   X    X  Plant native riparian species in unvegetated areas (adjacent riparian establishment) along 
Outlet Creek, Old Outlet Creek, and Mill Creek (Category I Riparian Corridors)  

 X X X X X  

         X  Restrict grazing, install livestock exclusion fencing   X X    

X     X   X X  Repair headcuts adjacent to Old Outlet Creek and plant with native species X X      
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MGC 
Plasma 
North 

103-230-06 Section 
7.3.2.23; 
Appendix C 

North Coast 
Semaphore 
Grass 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve habitat for North Coast 
semaphore grass populations 

      X 

Baker’s 
Meadowfoam 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve observed and potential 
habitat for Baker’s meadowfoam populations 
 

      X 

Wetland 
Establishment 

 X   X       Establish Group 1 wet meadow   
 

X  X  X X  

Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate wet meadow       X 
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MGC 
Plasma 
Middle 

103-250-14 Section 
7.3.2.24; 
Appendix C 

Wetland 
Establishment 

 X   X       Establish Group 1 wet meadow X  X  X X  

   Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate wet meadow       X 

  Wetland 
Rehabilitation 
(Ungrazed 
Areas)  

         X  Discontinue grazing and remove grazing infrastructure   X X    

      X X X    X X  Implement Type 4 wetland rehabilitation  
 

   X X X X 

  

Nance 108-050-06 Section 
7.3.2.25; 
Appendix C 

Baker’s 
Meadowfoam 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve observed and potential 
habitat for Baker’s meadowfoam populations 

      X 

   Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate wet meadow       X 

   Wetland 
Rehabilitation 
(Ungrazed 
Areas)  

         X  Discontinue grazing and remove grazing infrastructure   X X    

      X X     X X  Implement Type 1 wetland rehabilitation along portions of Berry Creek 
 

 X X X X X  

      X X X    X X  Implement Type 5 wetland rehabilitation along portions of Berry Creek 
 

 X X X X X  

   Riparian 
Establishment 

 X X X  X      Widen riparian corridor by planting riparian species outside existing riparian vegetation 
along Berry Creek (Category I Riparian Corridor) 

 X X X X X  

   Riparian 
Rehabilitation 

          X Enhance existing riparian vegetation adjacent to Berry Creek (Category I Riparian 
Corridor) by widening the riparian corridor via the adjacent riparian establishment 

   X X X  

             X  Restrict grazing, install livestock exclusion fencing   X X    

Other Waters 
Rehabilitation 

  X   X    X  Plant native riparian species in unvegetated areas (adjacent riparian establishment) along 
Berry Creek (a Category I Riparian Corridor)  

 X X X X X  

            X  Restrict grazing and install exclusion fencing along the riparian corridor 
 

  X X    



Chapter 7. Mitigation Work Plan 
 

Table 7-2. Continued 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
7-15 

 

Table 7-2. 
Mitigation 

Establishm
ent and 

Rehabilitat
ion 

Actions for 
the Offsite 
Mitigation 

Parcels 
Parcel 
Name 

Assessor's 
Parcel 

Number 
(APN) 

Location of 
Work Plan 

Components 
Mitigation 

Goal 

Mitigation Actions Summary 

Mitigation Action(s) Described 

Habitat Functions and Values  
Provided by Mitigation Actions 

Im
p

ro
ve

 H
yd

ro
lo

g
y 

E
xp

an
d

 H
ab

it
at

 

In
cr

ea
s

e 
H

ab
it

at
 C

o
m

p
le

xi
ty

 

C
o

n
tr

o
l I

n
va

si
ve

 P
la

n
ts

 

P
la

n
t 

an
d

 S
ee

d
 N

at
iv

e 
W

et
la

n
d

 
S

p
ec

ie
s 

(w
o

o
d

y 
an

d
/o

r 
h

er
b

ac
eo

u
s)

 

P
la

n
t 

N
at

iv
e 

R
ip

ar
ia

n
 S

p
ec

ie
s 

P
la

n
t 

O
ak

s 

M
ai

n
ta

in
 o

r 
Im

p
ro

ve
 H

ab
it

at
 f

o
r 

L
is

te
d

 P
la

n
ts

 

M
ai

n
ta

in
 o

r 
Im

p
ro

ve
 H

ab
it

at
 f

o
r 

N
at

iv
e 

W
et

la
n

d
 S

p
ec

ie
s 

L
an

d
 M

an
ag

em
en

t 
Im

p
ro

ve
m

en
ts

 

M
ai

n
ta

in
 o

r 
Im

p
ro

ve
 H

ab
it

at
 

fo
r 

R
ip

ar
ia

n
 S

p
ec

ie
s

 

G
ro

u
n

d
w

at
er

 R
ec

h
ar

g
e 

S
ed

im
en

t 
R

et
en

ti
o

n
 

N
u

tr
ie

n
t 

R
em

o
va

l 

B
io

m
as

s 
In

cr
ea

s
e

 

W
ild

lif
e 

D
iv

er
si

ty
 

A
q

u
at

ic
 D

iv
er

si
ty

 

U
n

iq
u

en
es

s 

Niesen 108-040-02 Section 
7.3.2.26; 
Appendix C 

Baker’s 
Meadowfoam 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve observed and potential 
habitat for Baker’s meadowfoam populations 

      X 

   Wetland 
Establishment 

 X   X       Establish Group 1 wet meadow 
 

X  X  X X  

   Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate wet meadow       X 

   Wetland 
Rehabilitation 
(Ungrazed 
Areas)  

         X  Discontinue grazing and remove grazing infrastructure   X X    

      X X     X X  Implement Type 2 wetland rehabilitation  
 

   X X X X 

      X X X    X X  Implement Type 4 wetland rehabilitation  
 

   X X X X 

   Riparian 
Establishment 

 X X X  X      Widen riparian corridor by planting riparian species outside existing riparian vegetation 
along Mill Creek (Category I Riparian Corridor) and an unnamed tributary (Category II 
Riparian Corridor) 

 X X X X X  

   Riparian 
Rehabilitation 

          X Enhance existing riparian vegetation adjacent to Mill Creek (Category I Riparian Corridor) 
and an unnamed tributary (Category II Riparian Corridor) by widening the riparian corridor 
via the adjacent riparian establishment 

   X X X  

    Other Waters 
Rehabilitation 

         X  Restrict grazing, install livestock exclusion fencing   X X    

Taylor 037-210-16 Section 
7.3.2.27; 
Appendix C 

Oak Woodland 
Preservation 

         X  Maintain a conservation easement and implement a grazing management plan        

Oak Woodland 
Grassland 
Preservation 

         X  Maintain a conservation easement and implement a grazing management plan        

Taylor 037-210-65 Section 
7.3.2.27; 
Appendix C 

Oak Woodland 
Preservation 

         X  Maintain a conservation easement and implement a grazing management plan        

Oak Woodland 
Grassland 
Preservation 

         X  Maintain a conservation easement and implement a grazing management plan        

Watson  037-250-05 Section 
7.3.2.28; 
Appendix C 

Wetland 
Rehabilitation 
(Ungrazed) 

  X X     X X  Implement Type 1 wetland rehabilitation 
 

   X X X X 

Watson  037-221-30 Section 
7.3.1.29; 
Appendix C 

Baker’s 
Meadowfoam 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve observed and potential 
habitat for Baker’s meadowfoam populations 

      X 
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   Wetland 
Establishment 

 X   X       Establish Group 1 and Group 2 wet meadow 
 

X  X  X X  

Watson  
(continued) 

037-221-30 
 

Section 
7.3.1.29; 
Appendix C 

Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate wet meadow       X 

Wetland 
Rehabilitation 
(Ungrazed 
Areas)  

         X  Discontinue grazing and remove grazing infrastructure   X X    

      X X     X X  Implement Type 1 wetland rehabilitation 
 

   X X X X 

      X X X    X X  Implement Type 3 wetland rehabilitation  
 

   X X X X 

   Oak Woodland 
Establishment 

         X  Discontinue grazing during plant establishment and install temporary exclusion fencing    X X X  X 

     X X    X   X  Plant native oaks and shrub species  
 

   X X  X 

Wildlands 108-060-01 Section 
7.3.2.30; 
Appendix C 

Baker’s 
Meadowfoam 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve observed and potential 
habitat for Baker’s meadowfoam population 

      X 

   Wetland 
Establishment 

 X   X       Establish Group 2 wet meadow 
 

X  X  X X  

   Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate wet meadow       X 

   Wetland 
Rehabilitation 
(Ungrazed 
Areas)  

         X  Discontinue grazing and remove grazing infrastructure        

      X X X    X X  Implement Type 4 wetland rehabilitation  
 

   X X X X 

   Riparian 
Establishment 

 X X X  X      Widen riparian corridor by planting riparian species outside existing riparian vegetation 
along Davis Creek (Category I Riparian Corridor)  

 X X X X X  

   Riparian 
Rehabilitation 

          X Enhance existing riparian vegetation adjacent to Davis Creek (Category I Riparian 
Corridor) by widening the riparian corridor via the adjacent riparian establishment 

   X X X  

             X  Restrict grazing, install livestock exclusion fencing   X X    

   Other Waters 
Rehabilitation 

  X   X    X  Plant native riparian species in unvegetated areas (adjacent riparian establishment) along 
Davis Creek (Category I Riparian Corridor)  

 X X X X X  

             X  Restrict grazing, install livestock exclusion fencing   X X    



Chapter 7. Mitigation Work Plan 
 

Table 7-2. Continued 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
7-17 

 

Table 7-2. 
Mitigation 

Establishm
ent and 

Rehabilitat
ion 

Actions for 
the Offsite 
Mitigation 

Parcels 
Parcel 
Name 

Assessor's 
Parcel 

Number 
(APN) 

Location of 
Work Plan 

Components 
Mitigation 

Goal 

Mitigation Actions Summary 

Mitigation Action(s) Described 

Habitat Functions and Values  
Provided by Mitigation Actions 

Im
p

ro
ve

 H
yd

ro
lo

g
y 

E
xp

an
d

 H
ab

it
at

 

In
cr

ea
s

e 
H

ab
it

at
 C

o
m

p
le

xi
ty

 

C
o

n
tr

o
l I

n
va

si
ve

 P
la

n
ts

 

P
la

n
t 

an
d

 S
ee

d
 N

at
iv

e 
W

et
la

n
d

 
S

p
ec

ie
s 

(w
o

o
d

y 
an

d
/o

r 
h

er
b

ac
eo

u
s)

 

P
la

n
t 

N
at

iv
e 

R
ip

ar
ia

n
 S

p
ec

ie
s 

P
la

n
t 

O
ak

s 

M
ai

n
ta

in
 o

r 
Im

p
ro

ve
 H

ab
it

at
 f

o
r 

L
is

te
d

 P
la

n
ts

 

M
ai

n
ta

in
 o

r 
Im

p
ro

ve
 H

ab
it

at
 f

o
r 

N
at

iv
e 

W
et

la
n

d
 S

p
ec

ie
s 

L
an

d
 M

an
ag

em
en

t 
Im

p
ro

ve
m

en
ts

 

M
ai

n
ta

in
 o

r 
Im

p
ro

ve
 H

ab
it

at
 

fo
r 

R
ip

ar
ia

n
 S

p
ec

ie
s

 

G
ro

u
n

d
w

at
er

 R
ec

h
ar

g
e 

S
ed

im
en

t 
R

et
en

ti
o

n
 

N
u

tr
ie

n
t 

R
em

o
va

l 

B
io

m
as

s 
In

cr
ea

s
e

 

W
ild

lif
e 

D
iv

er
si

ty
 

A
q

u
at

ic
 D

iv
er

si
ty

 

U
n

iq
u

en
es

s 

Wildlands 108-020-07 Section 
7.3.2.31; 
Appendix C 

Baker’s 
Meadowfoam 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve observed and potential 
habitat for Baker’s meadowfoam populations 

      X` 

   Wetland 
Establishment 

 X   X       Establish Group 2 wet meadow 
 

X  X  X X  

   Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate wet meadow       X 

   Riparian 
Establishment 

 X X X  X      Widen riparian corridor by planting riparian species outside existing riparian vegetation 
along Davis Creek (Category I Riparian Corridor)  

 X X X X X  

   Riparian 
Rehabilitation 

          X Enhance existing riparian vegetation adjacent to Davis Creek (Category I Riparian 
Corridor) by widening the riparian corridor via the adjacent riparian establishment 

   X X X  

             X  Restrict grazing, install livestock exclusion fencing   X X    

   Other Waters 
Rehabilitation 

  X   X    X  Plant native riparian species in unvegetated areas (adjacent riparian establishment) along 
Davis Creek (Category I Riparian Corridor)  

 X X X X X  

            X  Restrict grazing, install livestock exclusion fencing   X X    

Wildlands 108-060-02 Section 
7.3.2.32; 
Appendix C 

Baker’s 
Meadowfoam 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve observed and potential 
habitat for Baker’s meadowfoam populations 

      X 

   Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate wet meadow       X 

   Wetland 
Rehabilitation 
(Ungrazed 
Areas)  

         X  Discontinue grazing and remove grazing infrastructure 
 

  X X    

     X X X    X X  Implement Type 5 wetland rehabilitation along portions of Berry Creek 
 

 X X X X X  

   Riparian 
Rehabilitation 

          X Enhance existing riparian vegetation adjacent to Berry Creek (Category I Riparian 
Corridor) by widening the riparian corridor via the adjacent Type 5 wetland rehabilitation 

   X X X  

            X  Restrict grazing, install livestock exclusion fencing   X X    

   Other Waters 
Rehabilitation 

  X   X    X  Plant native riparian species in unvegetated areas (adjacent riparian establishment) along 
Berry Creek (Category I Riparian Corridor)  
 

 X X X X X  

            X  Restrict grazing, install livestock exclusion fencing   X X    
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Wildlands 108-070-09 Section 
7.3.1.33; 
Appendix C 

Baker’s 
Meadowfoam 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve observed and potential 
habitat for Baker’s meadowfoam populations 

      X 

   Wetland 
Establishment 

 X   X       Establish Group 2 wet meadow 
 

X   X  X X  

   Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate wet meadow       X 

   Wetland 
Rehabilitation 
(Ungrazed 
Areas)  

         X  Discontinue grazing and remove grazing infrastructure   X X    

      X X X    X X  Implement Type 3 and Type 4 wetland rehabilitation  
 

   X X X X 

      X X X    X X  Implement Type 5 wetland rehabilitation along portions of Berry Creek 
 

 X X X X X X 

   Riparian 
Establishment 

 X X X  X      Widen riparian corridor by planting riparian species outside existing riparian vegetation 
along Davis Creek (Category I Riparian Corridor) and Berry Creek (Category II Riparian 
Corridor) 

 X X X X X  

   Riparian 
Rehabilitation 

          X Enhance existing riparian vegetation adjacent to Davis Creek (Category I Riparian 
Corridor), and Berry Creek (Category I and II Riparian Corridor) by widening the riparian 
corridor via the adjacent riparian establishment 

   X X X  

            X  Restrict grazing, install livestock exclusion fencing   X X    

   Other Waters 
Rehabilitation 

  X   X    X  Plant native riparian species in unvegetated areas (adjacent riparian establishment) along 
Davis Creek and Berry Creek (Category I Riparian Corridors) and a small segment of Boy 
Scout Creek (Category III Riparian Corridor) 

 X X X X X  

             X  Restrict grazing, install livestock exclusion fencing   X X     

Wildlands 108-070-08 Section 
7.3.2.34; 
Appendix C 

Baker’s 
Meadowfoam 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve observed and potential 
habitat for Baker’s meadowfoam populations 

      X 

 Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate wet meadow       X 

Wetland 
Rehabilitation 
(Ungrazed 
Areas)  

         X  Discontinue grazing and remove grazing infrastructure   X X    

   X X X    X X  Implement Type 3 and Type 4 wetland rehabilitation  
 

   X X X X 

Riparian 
Establishment 

 X X X  X      Widen riparian corridor by planting riparian species outside existing riparian vegetation 
along Davis Creek (Category I Riparian Corridor)  

 X X X X X  
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Mitigation Actions Summary 

Mitigation Action(s) Described 
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Riparian 
Rehabilitation 

          X Enhance existing riparian vegetation adjacent to Davis Creek (Category I Riparian 
Corridor) by widening the riparian corridor via the adjacent riparian establishment 

   X X X  

          X  Restrict grazing to Davis Creek and an unnamed tributary, install livestock exclusion 
fencing 

  X X    

 Other Waters 
Rehabilitation 

  X   X    X  Plant native riparian species in unvegetated areas (adjacent riparian establishment) along 
Davis Creek (Category I Riparian Corridor)  

 X X X X X  

             X  Restrict grazing to Davis Creek and an unnamed tributary, install livestock exclusion 
fencing  

  X X    

Wildlands 108-030-08 Section 
7.3.2.35; 
Appendix C 

Baker’s 
Meadowfoam 
Rehabilitation 

   X    X  X  Implement grazing management plan to maintain or improve observed and potential 
habitat for Baker’s meadowfoam populations 

      X 

   Wetland 
Rehabilitation 
(Grazed Areas) 

   X     X X  Implement grazing management plan to rehabilitate wet meadow       X 

   Wetland 
Rehabilitation 
(Ungrazed 
Areas)  

         X  Discontinue grazing and remove grazing infrastructure   X X    

      X X X    X X  Implement Type 3 wetland rehabilitation     X X X X 

   Riparian 
Establishment 

 X X X  X      Widen riparian corridor by planting riparian species outside existing riparian vegetation 
along Davis Creek (Category I Riparian Corridor) 

 X X X X X  
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As part of this MMP, Caltrans prepared construction-level grading plans and planting plans for 

the onsite and offsite mitigation areas. The grading plans include information on existing and 

proposed contours, representative cross sections, and construction details. The planting plans 

include plan view planting plans, plant and seed palettes, and planting details. These plans will 

form the basis for the mitigation construction plans and special provisions package that will be 

developed for contractor use in bidding and implementing the mitigation plans. The 

construction-level plans included in this MMP are shown in the following appendices. 

 Appendix D presents planting plans for the onsite reestablishment areas.  

 Appendix E presents grading and planting plans  for the offsite wetland establishment areas, 

planting plans for the wetland rehabilitation areas, and planting plans for the riparian 

establishment, other waters rehabilitation, and oak woodland establishment mitigation areas.  

 Appendix F presents grading and planting plans for the onsite fish passage improvement 

projects on Haehl and Upp Creeks and the offsite headcut and erosion repair projects. 

Note that units of measure (metric and English) vary in Appendices D–F for the grading and 

planting plans for offsite mitigation parcels. 

7.1.1 Onsite Mitigation  

Onsite mitigation will be implemented in the bypass project footprint. Temporarily affected 

riparian and wetland habitat in the bypass project footprint will be reestablished to preproject 

conditions or better by reestablishing original soil grades and seeding and planting with native 

species appropriate for the habitat type. Table 7-1 summarizes reestablishment actions for the 

onsite mitigation areas. Design drawings for the onsite mitigation actions described in this 

chapter are presented in Appendix D. Appendix D includes a plan view of the planting plan; 

plant lists by habitat type (with plant name, plant material type and size, percent planting mix [or 

application rate], and density); and planting details for the onsite mitigation areas. Please note 

that onsite mitigation also includes the optional-use Oil Well Hill borrow site. Mitigation for this 

site is being handled separately from other onsite mitigation. Caltrans has prepared a site-specific 

reclamation plan that requires the borrow site to be excavated by cutting the hillside back 

beginning at the toe and excavating back toward the top of the hill, creating a “cut slope.” Prior 

to hillside excavation, all topsoil and duff will be harvested and stockpiled for reapplication on 

excavated areas. Once use of the borrow site is finished, cut slopes will be contour-graded and 

stockpiled topsoil and duff will be reapplied. Soil will be amended with organic slow release 
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fertilizer and compost as necessary. Cut slopes will be planted with native plants, propagated 

from local source material, to stabilize slopes and prevent erosion and to protect water quality. 

As part of onsite mitigation implementation, Caltrans has prepared mitigation construction plans 

and special provisions for contractor use based on the onsite mitigation design drawings in 

Appendix D and the fish passage improvement (other waters rehabilitation areas) design 

drawings in Appendix F. Additional information in the mitigation construction plans and special 

provisions includes plant quantities for each rehabilitation site, text special provisions (based on 

the information in this chapter), and a cost estimate (for bid evaluation and comparison 

purposes). It is recommended that the reader refer to Appendices C, E, and F  while reviewing 

this chapter to facilitate a full understanding of the bypass project’s mitigation program. 

7.1.2 Offsite Mitigation Design Approach 

Offsite mitigation will be implemented on 38 parcels in Little Lake Valley, some of which are 

adjacent to the bypass alignment (Benbow, Brooke, Ford, Lusher, and Niesen) and others that are 

farther away (e.g., Arkelian, Frost, Goss, Huffman, MGC Plasma Middle, MGC Plasma North, 

Nance, Watson East, and Wildlands). Table 7-2 summarizes habitat establishment and 

rehabilitation and preservation at the offsite mitigation parcels. Appendix C is organized by 

offsite mitigation parcel and shows riparian, wetland, and other waters habitat establishment; 

wetland, riparian and other waters rehabilitation; oak woodland habitat establishment; and 

wetland, other waters, and oak woodland preservation.  

As part of offsite mitigation implementation, Caltrans has prepared mitigation construction plans 

and special provisions for contractor use based on the mitigation actions presented in Appendix 

C. Appendix E—the offsite mitigation design drawings—shows wetland, riparian, and oak 

woodland habitat establishment and wetland rehabilitation areas. Appendix E includes an 

overview plan; plan and section views of the grading plan; plan view of the planting plan; plant 

lists by habitat type (with plant name, plant material type and size, percent planting mix [or 

application rate], and density); and planting details for the wetland establishment offsite 

mitigation parcels. 

The plan view layout plans in Appendix E (L-Sheets) identify the location of fence removal and 

replacement areas and include fence construction details.  Existing fence removal will require the 

complete removal of all existing materials including, but not limited to, wooden and metal fence 

posts, gates, barbed wire, woven wire fence, and corrals.  The mitigation construction and special 

provisions also require the removal of nonfunctional fence and gate materials that may occur on 

the mitigation parcels.  Caltrans will employ a wildlife friendly design for all new perimeter and 
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cross fences.When determining the wetland mitigation potential at the offsite mitigation parcels, 

the following local habitat conditions at each parcel were evaluated in the field and from related 

literature. 

 Habitat types and characteristics—species composition and plant densities/cover 

information from existing habitat types were considered part of mitigation design efforts, 

including development of mitigation seed mixes and plant palettes and performance 

standards (Chapter 9). 

 Soils and topography—soils information from wetland delineation reports, soil surveys, and 

field observations was used to identify appropriate wetland establishment and rehabilitation 

actions. 

 Hydrology—in most cases, drainages on the offsite mitigation parcels are a combination of 

historical flow paths and modified alignments for improved drainage and simplified 

maintenance practices to control parcel hydrology, vegetation, and sediment accumulation. 

Modifying the hydrology of the parcels through the grading of some of these existing 

drainages will allow a longer residence time of surface water on the parcel to support wetland 

and riparian establishment efforts. 

 Land use—the offsite mitigation parcels historically have supported agriculture (e.g., 

livestock grazing); a grazing management plan has been developed (Appendix Q) that 

emphasizes land management goals to rehabilitate and preserve sensitive biological resources 

over agricultural production (seasonal grazing at a moderate level of intensity may be 

beneficial for NCSG and BM). The grazing plan provides a general management strategy to 

support the mitigation goals. Specific decisions regarding timing and intensity of grazing and 

other operation details will be made in an annual planning process (i.e. site specific annual 

plans) that will include estimated stocking rate, kind and class of livestock, timing of use, 

rotational pattern,  and other operational details. Currently grazing and haying will be 

discontinued on certain designated mitigation parcels. 

 State-listed plants—offsite mitigation has been designed to avoid observed populations of 

NCSG and BM should they occur on offsite mitigation parcels. If individuals or populations 

of BM are found, and temporary or permanent impacts are unavoidable during 

implementation of the mitigation actions, plant duff and topsoil will be salvaged for onsite 

relocation following mitigation construction (Section 7.2.1.4). 

7.1.2.1 NORTH COAST SEMAPHORE GRASS DESIGN APPROACH 

Specifically with respect to NCSG establishment and rehabilitation, the information presented in 

7.1.2 was used to develop the following design criteria. 
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 Establish 2.97 acres of NCSG habitat on the Huffman mitigation parcel (Appendix C). 

 Implement site management techniques to provide suitable establishment conditions for 

NCSG. 

 Rehabilitate NCSG habitat on the Arkelian, Goss, Frost, Lusher, and MGC Plasma North 

parcels. 

 Develop a grazing plan to support the long-term management of NCSG establishment and 

rehabilitation areas. 

 Utilize mowing rather than grazing as a management prescription early-on, to ensure the 

successful root development of transplants. 

7.1.2.2 BAKER’S MEADOWFOAM DESIGN APPROACH 

Specifically with respect to BM rehabilitation, the information presented in section 7.1.2 was 

used to develop the following design criteria. 

 Rehabilitate BM habitat on offsite mitigation parcels. 

 Develop a grazing plan to support the long-term management of BM rehabilitation areas. 

7.1.2.3 WETLAND ESTABLISHMENT DESIGN APPROACH 

Specifically with respect to wetland establishment, the information presented in section 7.1.2 

was used to develop the following design criteria. 

 Establish wet meadow wetlands on offsite mitigation parcels with appropriate soils and 

hydrology, as indicated by existing wet meadow wetlands located in the immediate vicinity 

of the proposed established wetlands (Appendix C). Table 6-5 identifies the wetland 

establishment acreage for each offsite mitigation parcel. 

 Establish wet meadow wetlands that support similar native wetland plants and have a species 

richness and native species cover on par with existing wet meadow wetlands in the 

immediate vicinity of the proposed established wetlands. 

 Establish wet meadow wetlands with a hydroperiod similar to that of existing wet meadow 

wetlands in the immediate vicinity of the proposed established wetlands. 

 Provide for wetland establishment design so as to not exacerbate fish stranding during flood 

recedence events. 

 Avoid or minimize effects on sensitive biological resources (e.g., special-status plants, 

riparian habitat, wetlands, oak woodland) from wetland establishment activities. 
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7.1.2.4 WETLAND REHABILITATION DESIGN APPROACH 

Specifically with respect to wetland rehabilitation, the information presented in section 7.1.2 was 

used to develop the following design criteria. 

 Rehabilitate existing wetlands on offsite mitigation parcels (Appendix C). Table 6-5 

identifies the wetland rehabilitation acreage for each offsite mitigation parcel. Rehabilitation 

will consist of grazing some wet meadow on some pastures and removing grazing and 

implementing Type 1–Type 5 rehabilitation actions (under current USACE management 

prescription). 

 Develop plant palettes appropriate for each wetland rehabilitation mitigation unit based on 

unit-specific soils and hydrology. 

 Rehabilitate wetlands with native wetland plants that occur in each rehabilitation mitigation 

unit or with other site-appropriate species. 

 Avoid or minimize effects on sensitive biological resources (e.g., special-status plants, 

riparian habitat, wetlands, oak woodland) from wetland rehabilitation activities. 

7.1.2.5 RIPARIAN ESTABLISHMENT DESIGN APPROACH 

Specifically with respect to riparian habitat, the information presented in section 7.1.2 was used 

to develop the following design criteria. 

 Establish riparian habitat in the Category I, II, and III Riparian Corridors where vegetation 

does not occur (Appendix C). Tables 6-3 and 6-4 identify the riparian mitigation acreage for 

each offsite mitigation parcel. 

 Riparian establishment will include fencing to exclude livestock from the (planted) riparian 

corridors.  Once performance standards are met and long term management has begun, 

targeted grazing of these planted corridors may be used to assist with the control of invasive 

plant species.  The Grazing Management Plan provides guidelines for grazing riparian 

corridors (Appendix Q). 

 Develop plant palettes for each riparian planting area based on unit-specific soils and 

hydrology. 

 Establish riparian habitat with native riparian plants that occur in adjacent mitigation units or 

with other site-appropriate species. 

 Minimize effects on sensitive biological resources (e.g., wetlands, other waters) from riparian 

establishment activities. 
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7.1.2.6 RIPARIAN REHABILITATION DESIGN APPROACH 

Specifically with respect to riparian habitat, the information presented in section 7.1.2 was used 

to develop the following design criteria. 

 Rehabilitate riparian habitat in the Category I, II, and III corridors where riparian vegetation 

occurs (Appendix C) by fencing to restrict livestock access to these areas. Targeted grazing 

may be used to control invasive species during the performance monitoring period (on State-

only mitigation lands). Targeted grazing of riparian corridors can be a beneficial practice for 

managing invasive species when the timing and intensity are managed for (site) specific 

conservation goals. The Grazing Management Plan provides guidelines for grazing riparian 

corridors (Appendix Q).  Tables 6-3 and 6-4 identify the riparian rehabilitation acreage for 

each offsite mitigation parcel.  

7.1.2.7 OTHER WATERS REHABILITATION DESIGN APPROACH 

Specifically with respect to other waters rehabilitation, the information presented in section 7.1.2 

was used to develop the following design criteria. 

 Rehabilitate other waters on offsite mitigation parcels (Appendix C) by fencing to restrict 

livestock access to existing riparian corridors, planting riparian vegetation adjacent to 

existing riparian vegetation to lengthen and widen the riparian corridor and fencing these 

planted areas to exclude livestock during the performance monitoring period. Table 6-6 

identifies the other waters rehabilitation acreage requirements. During the performance 

monitoring period, targeted grazing may be used in existing (non-planted) riparian areas to 

assist in the control of invasive plant species.  

 For areas planted with riparian vegetation, once performance standards are met and long-

term management has begun, targeted grazing may be used to assist in the control of invasive 

plant species with the exception of USACE mitigation areas.   

 Implement headcut repairs on three offsite mitigation parcels and bank erosion repairs on one 

offsite mitigation parcel. 

 Avoid or minimize effects on sensitive biological resources (e.g., special-status plants, 

riparian habitat, wetlands, oak woodland) from other waters rehabilitation activities. 

7.1.2.8 OAK WOODLAND DESIGN APPROACH 

Specifically with respect to oak woodland, the information presented in section 7.1.2 was used to 

develop the following design criteria. 
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 Establish oak woodland on the Watson East, Lusher, and Brooke parcels (Appendix C). 

Tables 6-10 and 6-11 identify the oak woodland mitigation acreage for each offsite 

mitigation parcel. 

 Develop plant palettes based on unit-specific soils and hydrology. 

 Establish oak woodland habitat with native oaks and other plants that occur in nearby 

habitats or with other site-appropriate species. 

 Avoid or minimize effects on sensitive biological resources (e.g., special-status plants, 

wetlands) from oak woodland establishment activities. 

 Preserve oak woodland and associated grassland habitat on the Taylor parcels. 

7.1.3 Mitigation Implementation Schedule 

Because of funding constraints, the project will be constructed in two phases. Phase 1 will 

construct a functional interim facility consisting of a two-lane highway and the interchanges at 

the south and north ends of the bypass. These two lanes will run the entire length of the project 

limits and will serve as the southbound lanes in the ultimate configuration under Phase 2. 

Phase 1 is expected to begin in spring 2013 and end in summer 2018. 3. 

Phase 2 will construct the remaining two lanes—creating a full four-lane facility—when 

sufficient funding becomes available. While only the two southbound lanes and interchanges will 

be constructed in Phase 1, per this MMP Caltrans will implement mitigation for the temporary 

and permanent impacts of both Phase 1 and Phase 2.   The following mitigation has been 

implemented to date: Baker’s meadowfoam topsoil salvage, northcoast semaphore grass salvage 

and establishment, partial installation of cattle exclusion fencing, development of grazing 

infrastructure plans, mitigation site clean-up (debris removal), partial implementation of Haehl 

Creek improvements and developing the design plans for the Ryan Creeks fish passage project. 

Figure 7-1 shows the mitigation implementation schedule. Because of the size of the mitigation 

project and a finite availability of planting stock per season, planting schedules may be adjusted 

and phased as necessary, which will alter the schedule. 



Contract 
No./CCO Location and Task 2014 2015 2016 2017 2018 2019 2020 

 Arkelian Offsite Mitigation Parcel 

CCO North Coast semaphore grass rehabilitation               

1,2,3 Wetland rehabilitation               

 Benbow Offsite Mitigation Parcels 

CCO Baker’s meadowfoam rehabilitation               

4 Wetland establishment               

1,2,3 Wetland rehabilitation             

CCO Riparian rehabilitation                

4 Other waters rehabilitation               

 Brooke Offsite Mitigation Parcels 

1,2,3 Wetland rehabilitation               

4 Riparian establishment               

4 Riparian rehabilitation               

4 
Oak Woodland Establishment               

 Ford Offsite Mitigation Parcels 

CCO Baker’s meadowfoam rehabilitation               

4 Wetland establishment               

1,2,3 Wetland rehabilitation               

4 Riparian establishment               

CCO Riparian rehabilitation               

4 Other waters rehabilitation               

 Frost Offsite Mitigation Parcel 

CCO North Coast semaphore grass rehabilitation               

CCO Baker’s meadowfoam rehabilitation               

1,2,3 Wetland rehabilitation               

4 Other waters rehabilitation               

 Huff Offsite Mitigation Parcel 

CCO Wetland preservation               

CCO Other waters preservation               

 Huffman Offsite Mitigation Parcel 

 North Coast semaphore grass establishment               

 Goss/MGC Plasma North and Middle Offsite Mitigation Parcels 

CCO North Coast semaphore grass rehabilitation               

CCO Baker’s meadowfoam rehabilitation               

4 Wetland establishment               

1,2,3 Wetland rehabilitation               

Figure 7-1.  Mitigation Implementation Schedule 
 

 



Contract 
No./CCO Location and Task 2014 2015 2016 2017 2018 2019 2020 

 Lusher Offsite Mitigation Parcels 

CCO North Coast semaphore grass rehabilitation               

CCO Baker’s meadowfoam rehabilitation               

4 Wetland establishment               

1,2,3  Wetland rehabilitation               

4 Riparian establishment               

CCO Riparian rehabilitation               

4 Other waters rehabilitation               

 Nance Offsite Mitigation Parcel 

CCO Baker’s meadowfoam rehabilitation               

1,2,3 Wetland rehabilitation               

4 Riparian establishment               

CCO Riparian rehabilitation               

4 Other waters rehabilitation               

 Niesen Offsite Mitigation Parcel 

CCO Baker’s meadowfoam rehabilitation               

4 Wetland establishment               

1,2,3 Wetland rehabilitation               

 Taylor Offsite Mitigation Parcels 

CCO Oak woodland preservation               

CCO Oak woodland grassland preservation               

 Watson Offsite Mitigation Parcels 

CCO Baker’s meadowfoam rehabilitation               

4 Wetland establishment               

1,2,3 Wetland rehabilitation               

4 Other waters rehabilitation               

4 Oak woodland establishment               

 Wildlands Offsite Mitigation Parcels 

CCO Baker’s meadowfoam rehabilitation               

4 Wetland establishment               

1,2,3 Wetland rehabilitation               

4 Riparian establishment               

CCO Riparian rehabilitation               

4 Other waters rehabilitation               

Legend: Contract No.= Mitigation Contract No. 1, 2, 3 or 4 and CCO=Willits Bypass contract change order  
 
 Seed and Plant Propagation/Site Preparation 

and Planting 
          Performance Monitoring = 5 to 10 years 

      Figure 7-1.  Mitigation Implementation Schedule 
 
 



Creek

Oaks OaksCottonwoods/
Willows

Cottonwoods/Willows

NOT TO SCALE

Riparian Rehabilitation Area
(width varies)

Riparian Rehabilitation Area
(width varies)

Channel
(width and depth varies)

Notes:
1. This graphic represents a typical cross section of an onsite riparian rehabilitation area.
2. Channel width and depth varies.

Figure 7-2
Typical Onsite Riparian Rehabilitation Area
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Construction of onsite mitigation will begin following completion of Phase 1 project 

construction and will be completed before the start of Phase 2 project construction. Construction 

of onsite mitigation will occur in the footprint of the temporary disturbances and will not result 

in additional impacts on wetland habitat and sensitive biological resources. 

Construction of offsite mitigation will be planned to minimize impacts on wetland habitat and 

sensitive biological resources (e.g., vegetation clearing associated with mitigation construction 

will be scheduled to reduce disruption of breeding and nesting birds). Excess overburden 

material from the Niesen offsite mitigation parcel will be removed and used for fill in the bypass 

alignment. 

7.2   Onsite Mitigation Implementation 

Onsite mitigation implementation will focus primarily on reestablishing temporarily affected 

wetland and riparian habitat within the bypass project footprint (Appendix D). In addition, onsite 

minimization efforts related to State-listed plant species (e.g., seed collection, plant 

transplantation, topsoil harvesting and stockpiling) will be required. Onsite mitigation actions 

will entail the following activities, discussed below. 

 Site preparation. 

 Grading. 

 Seeding. 

 Collecting and installing planting stock. 

 Inspecting construction. 

 Documenting as-built conditions. 

7.2.1 Site Preparation 

Preparation of onsite mitigation sites will consist of these activities, discussed below. 

 Installing ESA fencing around the perimeter of avoided habitat. 

 Clearing vegetation. 

 Salvaging State-listed plant populations (seed, plants, and topsoil). 
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7.2.1.1 ENVIRONMENTALLY SENSITIVE AREA FENCING 

Prior to construction, Caltrans will install protective fencing and, where necessary, silt fencing 

around ESAs to be avoided. Protective fencing will consist of orange plastic-mesh fencing that is 

secured to metal T-posts and will be installed in accordance with the project construction 

documents. Silt fencing may be installed around avoided wetlands, other waters, and riparian 

habitat to prevent soil and sediment from entering the habitat. The project’s contractor will 

prepare a SWPPP. The SWPPP will include all required BMPs. Silt fencing may be used in 

combination with protective fencing and will be installed in accordance with the SWPPP. The 

BMPs will be those specified in the updated MRP to be prepared by NCRWQCB and/or those 

specified in the project construction documents. 

7.2.1.2 INSTALLING EROSION CONTROL MEASURES AND USING  
BEST MANAGEMENT PRACTICES 

Implementation of the mitigation will require a SWPPP. Specific erosion control measures and 

BMPs will be provided in the document. Caltrans will review the contractor-prepared SWPPP 

for compliance with the mitigation construction plans and special provisions. The SWPPP then 

will be submitted to the NCRWQCB for approval. The following typical erosion control 

measures and BMPs have been identified in the mitigation construction plans and special 

provisions. These measures will be employed during site preparation and construction efforts and 

remain in place until ground-disturbing activities have ended (not an exhaustive list). 

 Prior to the start of construction activities, all personnel will receive water pollution–control 

training. 

 A temporary construction entrance will be installed and maintained to provide temporary 

access to the mitigation construction areas. 

 Temporary fiber rolls will be installed and maintained around areas in which grading 

activities will occur to reduce sedimentation. 

 Exposed slopes will be hydroseeded upon completion of construction activities to reduce 

erosion and sedimentation. 

 Materials will be delivered, used, and stored in a way that minimizes or eliminates discharge 

of material into watercourses. 

 Fueling, lubrication, maintenance, storage and staging of vehicles and equipment will be at 

least 150 feet beyond waters of the U.S and the State unless otherwise approved by the 

appropriate resource agency, with the exception of cranes and stationary equipment. 
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  Material stockpiles will be covered with plastic sheeting or geosynthetic fabric when not in 

use and surrounded with a linear sediment barrier, and/or placed on pallets. 

 Wastewater from invasive species control and equipment washing must be disposed of at an 

appropriately permitted facility or comply with the proper NPDES requirements for 

discharges. Wastewater from vehicle cleaning will not be allowed for on-site use for any 

purposes unless it is demonstrated to the satisfaction of the NCRWQCB that it has been 

adequately treated for potential pollutants and invasive species. 

 Spill- and leak-prevention procedures will be implemented for chemicals and hazardous 

substances stored at the mitigation construction site. 

 Trash and debris will be removed from the job site at least once per week and will not be 

allowed to accumulate. 

7.2.1.3 VEGETATION CLEARING 

Wetland and riparian habitat will be reestablished in the footprint of project construction 

temporary impact areas. Vegetation will be cleared by the construction contractor according to 

the clearing and grubbing specification in the project construction plans. The stripped vegetation 

will be legally disposed of offsite at a landfill or other facility that accepts green waste. (Because 

the woody vegetation may include oaks, it will be necessary to confirm with the disposal facility 

that oak wood is accepted in view of possible disposal quarantines related to sudden oak death 

disease.) As an alternative to offsite disposal, woody vegetation can be chipped and used as 

mulch in watering basins to be constructed around riparian plants (Sections 7.2.4.1–7.2.4.3). 

7.2.1.4  STATE-LISTED PLANTS POPULATIONS 

NORTH COAST SEMAPHORE GRASS 

Prior to the beginning of ground-disturbing project construction activities, observed populations 

of NCSG to be affected by construction on the Huffman parcel will be identified in the field and 

mapped, preferably when the plants are in bloom and most evident and identifiable (April–June) 

in preparation for seed and plant material salvage. When the biological monitor has determined 

that the seeds have matured, the seeds will be harvested. After the seeds have been harvested, the 

plants will be excavated and transplanted to the adjacent Huffman mitigation parcel. This 

location will be protected by a new barbed-wire fence constructed by Caltrans (Appendix E). 

Mowing rather than grazing will be utilized as a management prescription early-on, to ensure the 

successful root development of transplants. The seed will be collected for conservation at a 

germplasm repository, for direct sowing at the transplantation location and for propagation by a 
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native plant nursery experienced in native grass propagation for planting in the transplantation 

locations.  

To protect NCSG against future unnecessary disturbance from highway maintenance activities, 

the plant will be added to Caltrans’ District 1 ESA database. This database serves to inform 

Caltrans staff, such as maintenance personnel, of sensitive resources present within Caltrans’ 

right-of-way. Caltrans also will delineate NCSG in the field with ESA paddles as a means of 

identification for Caltrans maintenance staff and for the public. 

BAKER’S MEADOWFOAM 

Prior to the beginning of ground-disturbing project construction activities, observed populations 

of BM to be affected by construction at a predetermined location (Quail Creek interchange area) 

where BM occurs within the project footprint will be salvaged as plant duff and topsoil for 

relocation to the Watson East offsite mitigation parcel (APN 037-221-30), where the harvested 

material will be used to topdress established wetlands at the parcel that are also potential BM 

habitat. The timing of salvage operations will be determined by a biological monitor. Additional 

information about the salvage, storage, and placement of BM is described in Section 7.3.1.2. 

Boundaries of observed populations will be identified and marked in the field using previously 

collected GPS data. The uppermost 1–2 inches of topsoil and plant duff will be harvested 

together and stockpiled in upland areas on the MGC Plasma South parcel and moved to the 

Watson East parcel at the time of wetland construction. The MGC Plasma South parcel is owned 

by Caltrans but is not part of the proposed mitigation. The specific location of topsoil stockpile 

areas will be identified in the construction plans and specifications for contractor use. To prepare 

stockpile areas, existing ruderal vegetation will be removed and legally disposed of offsite at a 

landfill or other facility that accepts green waste. 

The amount of topsoil/duff salvaged will not exceed the amount that is needed at the Watson 

East offsite mitigation parcel. Topsoil/duff stockpiles will be stored separately from other 

grading spoils. The topsoil/duff will be stored at ambient temperatures and protected from 

rainfall. It is expected that salvaged topsoil/duff stockpiles will be reapplied within a season; if 

the timeframe is longer, additional management of the stockpiles may be necessary to maintain 

seed viability.  

7.2.2 Grading 

Temporarily affected locations will be graded as necessary to reestablish appropriate topography 

and site drainage. The disturbed locations will be configured to replicate preproject conditions as 
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closely as possible, based on topography as described in bypass construction documents. These 

plans contain the preproject elevations that will be used to guide the grading effort to establish 

preproject conditions. These plans will be provided to the resource agencies as a stand-alone 

submittal at the time the MMP is submitted.  

Erosion control seed mixes will be applied after grading is complete but before the onset of wet 

season rains to prevent loosened material/sediment from entering wetlands or waters near the 

bypass project footprint. 

7.2.3 Seeding 

Temporarily affected riparian and wetland locations will be seeded with an appropriate seed mix. 

Seeding will be performed prior to container plant, cutting, and acorn installation. Based on 

availability, seed will be collected using the following hierarchy: (1) Little Lake Valley, (2) 

Outlet Creek basin, and (3) Eel River watershed. Seed sourcing may go beyond the approved 

area only with approval of resource agencies. Temporarily affected wetlands in the viaduct 

construction area will be seeded with a wet meadow seed mix (Table 7-3). All temporarily 

affected riparian locations and wetland locations outside the viaduct construction area will be 

seeded with an erosion control seed mix (Table 7-4). The seed mixes and application rates may 

be revised based on seed availability at the time of mitigation construction and seed application. 

The seed mixes will be applied using standard drill seeding or hydroseeding techniques. Drill 

seeding works best when applying seed to large areas that have a simple shape (e.g., square or 

rectangle). Hydroseeding can be used in a variety of areas. After hydroseeding, mulch (e.g., 

sterile rice straw or an approved weed-free equivalent) will need to be applied to protect the seed 

until it germinates. The mulch material will be of high quality (i.e., not musty, moldy, caked, or 

otherwise of low quality). The use of mulch that contains invasive plants will not be permitted.  

Straw mulch material will be stabilized using a mulch crimper or equivalent straw-anchoring 

tool. The crimper will be straight and capable of firmly punching the mulch into the soil. Hand 

methods will be used to anchor the straw where crimping equipment cannot be operated safely. 

Straw mulch material also may be stabilized using a suitable tackifier. If a tackifier is used, it 

will be applied uniformly over the mulch material at the specified rate. 
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Table 7-3 Wet Meadow Seed Mix for Wetland Reestablishment Areas 

Scientific Name Common Name 
Wetland Indicator 

Status (Reed 1988) 

Application Rate 
(Kilograms Pure Live 

Seed/Hectare) 

Agrostis exarata Spike bentgrass FAC 1.1 

Alopecurus aequailis Short-awned foxtail OBL 1.1 

Alopecurus saccatus Pacific foxtail OBL 4.5 

Carex densa Dense sedge OBL 1.1 

Carex nebrascensis Nebraska sedge OBL 1.1 

Danthonia californica California oatgrass FACW 2.2 

Deschampsia danthoniodes Annual hairgrass FACW 2.2 

Euthamia occidentalis Western goldenrod OBL 2.2 

Hordeum brachyantherum ssp. 
Californicum 

California barley FACW 13.4 

Juncus bolanderi Bolander's rush OBL 2.2 

Juncus effusus Bog rush OBL 1.1 

Juncus patens Spreading rush FAC 1.1 

Juncus xiphioides Iris-leaved rush OBL 2.2 

Lasthenia glaberrima Smooth goldfields OBL 2.2 

Leymus triticoides Creeping wildrye FAC 2.2 

Total 39.90 

 

Table 7-4. Erosion Control and Upland Seed Mix for Disturbed Areas  
Adjacent to Wetland Reestablishment Areas 

Scientific Name Common Name 
Wetland Indicator 

Status (Reed 1988) 

Application Rate 
(Kilograms Pure Live 

Seed/Hectare) 

Achillea millefolium Common yarrow FACU 3.4 

Bromus carinatus var. carinatus California brome UPL 10.1 

Clarkia purpurea ssp. quadrivulnera Four-spot UPL 1.1 

Danthonia californica California oatgrass FACW 1.1 

Elymus glaucus ssp. glaucus Blue wildrye FACU 5.6 

Eschscholzia californica California poppy UPL 1.1 

Festuca californica California fescue FACU 3.4 

Hordeum brachyantherum ssp. 
Californicum 

California barley FACW 10.1 

Lotus purshianus var. purshianus Spanish lotus UPL 4.5 

Lupinus bicolor Miniature lupine UPL 5.6 

Nassella pulchra Purple needlegrass UPL 10.1 

Total 56.1 
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7.2.4 Planting Stock Collection and Installation 

Temporarily affected wetland and other waters locations in the onsite mitigation area will be 

planted using container stock, cuttings, and/or seeds (acorns). The seed mixes will be composed 

of those species identified as target species by USACE (Table 7-5) and possibly other native 

wetland plants suitable for wetland reestablishment. Wetland seeding will be performed prior to 

container plant, cutting, and acorn installation.  

Container plants will be planted at the reestablished wetland mitigation sites in the viaduct 

construction area, and container plants, cuttings, and acorns will be planted at the rehabilitated 

riparian mitigation sites. Container plants, cuttings, and acorns will be planted at the 

reestablished riparian and forested wetland mitigation sites. Trees will not be planted directly 

under the viaduct or bridges where they will interfere with the structure and require continual 

tree trimming or removal. Only shrubs and herbaceous vegetation will be planted under the 

viaduct or bridges. Planting density for wet meadow wetland reestablishment sites will be at 

approximately 5 feet on center. Planting density for riparian and forested wetland 

reestablishment sites will be at approximately 10 feet on center. The plant palettes for the 

wetland and other waters reestablishment areas are provided in Appendix D. Table 7-6 presents 

the onsite mitigation plant palettes for wetland locations. Table 7-7 presents the onsite mitigation 

plant palettes for riparian planting locations. The plant palettes may be revised based on plant 

availability at the time of mitigation construction and plant installation. 

 

Table 7.5. USACE Target Plant List (revised May 2013)

Family Scientific Name 

Indicator
Status 
(Reed 
1988) Growth Form Flowering Period 

Adoxaceae Sambucus nigra ssp. 
caerulea1 

FAC Shrub March-September 

Agavaceae Camassia quamash FACW Perennial Bulb May-June 

Alismataceae Alisma triviale1 OBL Perennial Herb July-November 

Apiaceae Oenanthe sarmentosa OBL Perennial Herb June-October 

Perideridia gairdneri FACW Perennial Herb June-July 

Perideridia howellii FACW Perennial Herb July-August 

Apocynaceae Apocynum cannabinum FAC Perennial Herb June-August 

Asclepias fascicularis FAC Perennial Herb June-September 

Asteraceae Ambrosia psilostachya FAC Perennial Herb July-November 

Artemisia douglasiana FACW Perennial Herb June-October 

Baccharis glutinosa OBL Perennial Herb July-October 

Baccharis salicifolia ssp. 
salicifolia 

FACW Shrub March-July 

Bidens cernua OBL Annual Herb June-October 
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Table 7.5. USACE Target Plant List (revised May 2013)

Family Scientific Name 

Indicator
Status 
(Reed 
1988) Growth Form Flowering Period 

Cirsium douglasii OBL Biennial herb June to 
August/September 

Euthamia occidentalis OBL Perennial Herb July-November 

Symphyotrichumˡ foliaceum FACW Perennial Herb July-August 

Symphyotrichum chilense1 FAC Perennial Herb July-November 

Symphyotrichum 
spathulatum1  

FAC Perennial Herb July-September 

Xanthium strumarium FAC Annual Herb July-October 

Betulaceae Alnus rhombifolia FACW Tree January-April 

Alnus rubra FACW Tree March-April 

Calycanthaceae Calycanthus occidentalis FAC Shrub April-August 

Cornaceae Cornus canadensis FAC Perennial Herb May-July 

Cornus glabrata FACW Tree/Shrub May-June 

Cornus sericea FACW Shrub June-August 

Cornus sessilis FAC Tree March-April 

Cyperaceae Carex aquatilis OBL Grass-like Perennial June/July- 
September 

Carex athrostachya FACW Grass-like Perennial  May- September 

Carex bolanderi FACW Grass-like Perennial  May-August 

Carex densa OBL Grass-like Perennial  April-July 

Carex feta OBL Grass-like Perennial  May-August 

Carex gracilior FAC Grass-like Perennial  April-June 

Carex leptopoda1 FACW Grass-like Perennial  May-August 

Carex nebrascensis OBL Grass-like Perennial  June-September 

Carex nudata FACW Grass-like Perennial  April-July 

Carex pachystachya FACW Grass-like Perennial  June-September 

Carex praegracilis FACW Grass-like Perennial  April-August 

Carex serratodens FACW Grass-like Perennial  April-July 

Carex subbracteata FACW Grass-like Perennial  April-June 

Carex subfusca FAC Grass-like Perennial  May-September 

Carex tumulicola FAC Grass-like Perennial  April-July 

Carex utriculata OBL Grass-like Perennial  June-September 

Carex vesicaria OBL Grass-like Perennial  June-September 

Eleocharis macrostachya  OBL Grass-like Perennial  May-June 

Eleocharis palustris  OBL Grass-like Perennial  Jul-August 

Schoenoplectus1 acutus OBL Perennial Herb May-August 

Scirpus microcarpus OBL Perennial Herb May-June 

Equistaceae Equisetum arvense FAC Fern March-May 

Equisetum laevigatum FACW Fern February-March 

Equisetum telmateia ssp. 
braunii 

OBL Fern N/A 

Fagaceae Quercus lobata FAC Tree March-April 

Grossulariaceae Ribes divaricatum FACW Shrub March-May 
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Table 7.5. USACE Target Plant List (revised May 2013)

Family Scientific Name 

Indicator
Status 
(Reed 
1988) Growth Form Flowering Period 

Juncaceae Juncus balticus OBL Grass-like Perennial May-August 

Juncus bolanderi OBL Grass-like Perennial June-August 

Juncus effusus OBL Grass-like Perennial June-August 

Juncus ensifolius FACW Grass-like Perennial June - August 

Juncus nevadensis FACW Grass-like Perennial May-June 

Juncus occidentalis FACW Grass-like Perennial May-September 

Juncus orthophyllus FACW Grass-like Perennial July-August 

Juncus oxymeris FACW Grass-like Perennial June-August 

Juncus patens FAC Grass-like Perennial June-July 

Juncus phaeocephalus  FACW Grass-like Perennial June-August 

Juncus tenuis FACW Grass-like Perennial March-August 

Juncus xiphioides OBL Grass-like Perennial May-August 

Lamiaceae Stachys rigida FACW Perennial Herb July-August 

Stachys stricta OBL Perennial Herb June-September 

Lauraceae Umbellularia californica FAC Tree December-May 

Oleaceae Fraxinus latifolia FACW Tree March-May 

Poaceae Agrostis exarata FACW Perennial Grass June-August 

Alopecurus aequalis OBL Perennial Grass May-July 

Alopecurus saccatus OBL Annual Grass May-July 

Beckmannia syzigachne OBL Annual Grass May-July 

Danthonia californica FACW Perennial Grass May-July 

Deschampsia cespitosa FACW Perennial Grass July-August 

Deschampsia elongata FACW Perennial Grass May-August 

Elymusˡ triticoides FAC Perennial Grass June-July 

Glyceria leptostachya OBL Perennial Grass May-June 

Hordeum brachyantherum FACW Perennial Grass May-August 

Pleuropogon californicus OBL Annual Grass March-May 

Pleuropogon hooverianus FACW Perennial Grass May-August 

Deschampsia 
danthonioides 

FACW Annual Grass March-August 

Polygonaceae Persicariaˡ hydropiperoides OBL Perennial Herb June-October 

Persicaria punctata1  OBL Perennial Herb July-October 

Ranunculaceae Clematis ligusticifolia FAC Vine March-August 

Rosaceae Physocarpus capitatus FACW Shrub May-July 

Rosa californica FAC Shrub May-August 

Rubus leucodermis FAC Shrub April-July 

Rubus parviflorus FAC+ Shrub March-August 

Rubus spectabilis FAC+ Shrub February-March 

Rubus ursinus FACW Shrub March-July 

Salicaceae Populus fremontii FACW Tree March-April 

Populus trichocarpa1  FACW Tree February-April 

Salix exigua OBL Shrub March-May 
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Table 7.5. USACE Target Plant List (revised May 2013)

Family Scientific Name 

Indicator
Status 
(Reed 
1988) Growth Form Flowering Period 

Salix laevigata NI Tree March-May 

Salix lasiandra1 OBL Tree March-April 

Salix lasiolepis FACW Shrub/Tree February-May 

Sapindaceae Acer circinatum FAC Shrub April-May 

Acer macrophyllum FAC Tree April-May 

Acer negundo FACW Tree March-April 

Typhaceae Typha latifolia OBL Perennial Herb June-July 

Vitaceae Vitis californica FACW Vine May-June 

Note: 
1 Nomenclature updated to follow Baldwin et al. 2012 (Jepson Manual 2). 
Source: Table 7-5 of MMP (Caltrans 2012; as amended by USACE and Caltrans during preparation of May, 2013 
Baseline Vegetation Survey Memo) 
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Table 7-6. Wet Meadow Plant Palette for Wetland Reestablishment Areas 

Scientific Name Common Name 

Plant 
Material 

Type and 
Size 

Percent of 
Planting Mix 
Per Stratum 

Wetland 
Indicator Status 

(Reed 1988) 

Carex athrostachya Slender beak sedge Tree band 5 FACW 

Carex densa Dense sedge Tree band 10 OBL 

Carex nebrascensis Nebraska sedge Tree band 5 OBL 

Carex praegracillis Field sedge Tree band 5 FACW 

Carex subbracteata Small bract sedge Tree band 5 FACW 

Carex tumulicola Foothill sedge Tree band 5 FAC 

Hordeum brachyantherum var. 
brachyantherum 

Meadow barley Tree band 10 FACW 

Juncus bolanderi Bolander's rush Tree band 5 OBL 

Juncus effusus Soft rush Tree band 10 OBL 

Juncus balticus Baltic rush Tree band 10 OBL 

Juncus xiphioides Iris-leaved rush Tree band 10 OBL 

Leymus triticoides Creeping ryegrass Tree band 5 FAC 

Note: Plant density will be 5 feet on center. 

 

Table 7-7. Plant Palette for Other Waters Reestablishment Areas 

 Vegetation 
Stratum 

Scientific Name Common Name 
Plant Material 

Type and 
Size 

Percent of 
Planting 
Mix Per 
Stratum 

Wetland 
Indicator 

Status 
(Reed 1988) 

Tree Acer negundo Box elder Treepot 15 FACW 

Alnus rhombifolia White alder Treepot 10 FACW 

Fraxinus latifolia Oregon ash Treepot 15 FACW 

Populus fremontii ssp. 
Fremontii 

Fremont cottonwood Treepot, 
cutting 

10 FACW 

Quercus garryana Oregon white oak Treepot, acorn 10 UPL 

Quercus lobata Valley oak Treepot, acorn 20 FAC 

Salix laevigata Red willow Treepot, 
cutting 

10 FAC 

Salix lasiolepis Arroyo willow Treepot, 
cutting 

10 FACW 

Shrub Cornus sericea Red-twig dogwood Treepot 10 FACW 

Rosa californica California rose 1 gallon 20 FAC 

Ribes sanguineum Red-flowering currant 1 gallon 10 UPL 

Rubus leucodermis White bark raspberry 1 gallon 10 FAC 

Rubus parviflorus Thimbleberry 1 gallon 10 FAC 

Rubus spectabilis Salmonberry 1 gallon 10 FAC+ 

Rubus ursinus Wild blackberry 1 gallon 10 FACW 

Sambucus mexicana Blue elderberry Treepot 10 FAC 

Vitis californica Wild grape 1 gallon 10 FACU 

Note: Planting density for riparian container plants will be approximately 10 feet on center. 
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7.2.4.1 CONTAINER PLANT PROPAGATION AND INSTALLATION 

Caltrans will contract with a plant nursery experienced with the propagation of native herbaceous 

and woody plants to propagate container plants for mitigation efforts. The type of propagation 

material collected will depend on the species, and may be seeds (e.g., acorns) and/or root stock. 

Based on availability, seeds and/or root stock will be collected using the following hierarchy: (1) 

Little Lake Valley, (2) Outlet Creek basin, and (3) Eel River watershed. Seed sourcing may go 

beyond the approved area only with approval of resource agencies. Standard horticultural 

collection procedures will be used.  

Container plants will be planted at the reestablished wetland mitigation sites and at the 

reestablished other waters mitigation sites (Tables 7-6 and 7-7). Container plants will be planted 

in fall/winter after rainfall has saturated the soil to a depth of approximately 10 inches. Container 

plants will be placed in a planting hole that is twice the width of, and no deeper than, the 

container. Planting holes will be hand-excavated or augered. If planting holes are augered, the 

sides will be scarified to allow roots to more easily penetrate the surrounding soil. Soil removed 

when the planting hole is created will be used as backfill and in constructing a watering basin. 

(Appendix D). 

Before planting, the container plant’s root mass will be inspected, and any matted, dead, 

diseased, or twisted roots will be pruned. Inspection and pruning will take place quickly because 

exposure to the air results in loss of root hairs. Care will be taken during pruning to avoid 

excessive loss of root mass. 

Container plants will be placed in the planting hole so that the root collar is slightly above the 

desired final grade with the top of the first major root barely visible at the surface. Fertilizer will 

not be applied during container plant installation. As soil is backfilled, it will be worked around 

the roots so that they are not compressed into a tight mass, but are spread out and supported by 

the new soil beneath them. After each 3 to 4 inches of soil have been placed in the hole, the soil 

will be tamped around the roots with foot or hand pressure, with care taken not to damage the 

roots. 

Watering basins will be constructed around all container plants except those planted in the 

viaduct construction area, and plant protection cages may be installed to minimize herbivory. A 

3-inch layer of bark mulch (this mulch could come from chipped woody vegetation removed as 

part of vegetation clearing activities [Section 7.2.1.3 Vegetation Clearing]) will be placed in each 

watering basin to reduce soil evaporation rates and help suppress weed growth. 
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Container plants will be watered immediately after planting. Container plants will be inspected 

after initial watering to ensure that they have not settled. Any container plants that have settled 

will be adjusted so the appropriate length is exposed aboveground. 

7.2.4.2 RIPARIAN CUTTING COLLECTION AND INSTALLATION 

Caltrans will collect willow cuttings to be planted at the reestablished riparian mitigation sites. 

Cuttings will be collected from source material using the following hierarchy: (1) Little Lake 

Valley, (2) Outlet Creek basin, and (3) Eel River watershed. Source material may be collected 

beyond the approved area only with approval of resource agencies. Standard horticultural 

collection procedures will be used in a manner that minimizes impacts on both the source 

material and the cuttings. Cuttings will be collected from various source materials to ensure the 

genetic diversity and viability of the cuttings. Diseased or unhealthy source material will be 

avoided. 

Cutting collection and installation will occur in December and/or January. All cuttings will be 

hardened-off green wood. Cuttings will be a minimum of 3 feet long and will be tapered from a 

minimum of 0.5 inch to a maximum of 2.5 inches in diameter. Cuttings will be cut at a right 

angle at the wide end of the cutting (Appendix D). 

Immediately after harvesting, the leaves, branches, and twigs will be carefully removed from 

each cutting to avoid damage to buds on the cutting. The cuttings then will be wrapped in burlap 

or other approved material that protects them from sunlight and allows air circulation within the 

bundle. The bundled cuttings will be maintained in cool, wet storage until just before planting 

and will be planted within 24 hours of collection. 

Planting holes will be excavated for all cuttings. Cuttings will be installed vertically, with the 

narrow end exposed and two thirds of the cutting buried belowground to ensure the development 

of adequate root mass. Fertilizer will not be applied during cutting installation. Watering basins 

will be constructed around cuttings, and plant protection cages will be installed to minimize 

herbivory. A 3-inch layer of bark mulch (this mulch could come from chipped woody vegetation 

removed as part of vegetation clearing activities [Section 7.2.1.3, Vegetation Clearing]) will be 

placed in each watering basin to reduce soil evaporation rates and help suppress weed growth. 

Cuttings will be watered immediately after planting and will be inspected after watering to 

ensure that they have not settled. Any cuttings that have settled will be adjusted so the 

appropriate length is exposed aboveground. 
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7.2.4.3 ACORN COLLECTION AND INSTALLATION  

Caltrans will collect acorns to be planted at the reestablished riparian mitigation sites. Acorns 

will be collected from source material using the following hierarchy: (1) Little Lake Valley, (2) 

Outlet Creek basin, and (3) Eel River watershed. Seed sourcing may go beyond the approved 

area only with approval of resource agencies. Acorns will be collected from various source 

materials to ensure the genetic diversity and viability. Diseased, damaged, or unhealthy source 

material will not be collected. 

The planting area will be scraped to loosen the top 1 inch of the soil. Three acorns will be 

planted at each planting area. Acorns will be placed horizontally in the center of the planting 

area, 0.5 inch to a maximum of 1 inch below finish grade, in a 9-inch equilateral triangle 

(Appendix D). Fertilizer will not be applied during acorn installation. Acorn plantings will be 

watered immediately after planting. 

Watering basins may be constructed around all acorn plantings, and plant protection cages may 

be installed to minimize herbivory. A 3-inch layer of bark mulch (this mulch could come from 

chipped woody vegetation removed as part of vegetation clearing activities [Section 7.2.1.3, 

Vegetation Clearing]) will be placed in each watering basin to reduce soil evaporation rates and 

help suppress weed growth. The bark mulch should not be placed directly on top of the acorns to 

prevent the acorns from developing mildew and losing their viability (Appendix D). 

7.2.4.4 PLANT WATERING 

The goal of watering is to provide sufficient water to successfully establish deep-rooted plants 

that are able to survive without supplemental irrigation. Caltrans will water woody and non-

woody plants in the reestablished riparian and wetland mitigation sites after planting and during 

the postconstruction 3-year plant establishment maintenance period using an irrigation system, a 

water truck, or other appropriate method as necessary to ensure survival and meet performance 

standards. Those areas that received the erosion control seed mix only (i.e. no container plants, 

cuttings, or acorns were planted) will not be watered. Watering frequency and application rates 

are discussed in Chapter 8. The need to water individual plants or planting areas will be 

determined on a case-by-case basis (e.g. if a plant area remains saturated much of the year, plant 

watering may not be necessary). 

Small isolated reestablished sites may be truck-watered because the installation of an irrigation 

system may not be practical; larger reestablished sites may be watered using a temporary drip 

irrigation system. Potential water sources are existing agricultural wells and City water lines. 

Because many of the creeks in Little Lake Valley are intermittent, they cannot be used as a 
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reliable water source. Water may be pulled directly from a well or water line or stored in large 

plastic tanks and pumped through a delivery system.  

7.2.5 Construction Inspections 

Caltrans will conduct progress inspections of the habitat reestablishment efforts to ensure that 

onsite mitigation is fully and properly completed. Areas not meeting the implementation 

standards outlined above will be reevaluated and replanted as necessary. At a minimum, Caltrans 

will perform inspections at the following critical stages of mitigation implementation. 

 Placement and installation of ESA fencing. 

 Installation of erosion control measures and use of BMPs. 

 Site preparation and vegetation clearing operations. 

 Salvage of BM topsoil and plant duff. 

 Salvage of NCSG seed and plant material. 

 Transplantation of NCSG. 

 Salvage of wetland topsoil and seed material. 

 Grading operations, including placement of stockpiled wetland topsoil. 

 Seeding and planting operations.  

 Irrigation system installation (if applicable) and initial plant watering. 

7.2.6 Documentation of As-Built Conditions 

Within 45 days from the completion of onsite habitat reestablishment efforts, Caltrans will 

submit a complete set of as-built drawings to the resource agencies. The as-built drawings will be 

prepared using MicroStation (version 7 or later) software and will be at the same scale as the 

construction drawings. The as-built drawings will be prepared following standard landscape 

architecture protocols and practices. The as-built drawings will depict the features listed below. 

 Reestablished habitat, including planted and seeded areas. 

 Updated plant palettes, including species, plant material type (e.g., tree band, 1-gallon, 

cutting, acorn), and number of plants planted by species. 

 Updated seed mix, including application rates. 
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 Plant watering method, including water source identification and delivery system design, and 

application rates. 

 Fences, gates, and access roads. 

 Final elevations of reestablishment areas that were disturbed during bypass construction (this 

information may not be available within the 45-day requirement but will be provided when it 

becomes available). 

 Other pertinent mitigation features. 

7.3 Offsite Mitigation Implementation 

Mitigation of impacts on sensitive biological resources will be accomplished through a 

combination of establishment, rehabilitation, and preservation of similar habitats on the offsite 

mitigation parcels. Offsite mitigation parcels and associated mitigation actions are shown in 

Appendices C, E, and F. Mitigation actions, by offsite mitigation parcel, are listed in Table 7-2. 

A narrative summary of the information provided in these Appendices and Table 7-2 is presented 

below.  

 Observed populations of NCSG are shown in Appendix C and on Figures 5-7 through 5-10.  

 Observed and potential BM habitat is shown in Appendix K. 

 The NCSG establishment area on the Huffman offsite mitigation parcel is shown in 

Appendix C.  

 The NCSG rehabilitation areas on the Arkelian, Goss, MGC Plasma North, Frost, and Lusher 

offsite mitigation parcels are not graphically depicted but are equivalent to the existing 

NCSG populations and the wet meadow habitat adjacent to these populations (Appendix C, 

Figures 5-7, 5-8, and 5-10). 

 BM rehabilitation areas are, in most cases, equivalent to the wetland habitat to be grazed on 

the offsite mitigation parcels (Appendix C).  

7.3.1 Offsite Mitigation Actions  

This section identifies mitigation actions proposed for each offsite mitigation parcel. Additional 

detail is provided for those offsite mitigation parcels where wetland establishment is proposed.  

The following mitigation actions will be implemented on the offsite mitigation parcels.  
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 BM rehabilitation. 

 NCSG establishment and rehabilitation. 

 Wetland establishment, rehabilitation, and preservation. 

 Riparian establishment. 

 Riparian rehabilitation. 

 Other waters rehabilitation and preservation. 

 Oak woodland establishment and preservation. 

The wetland mitigation actions are summarized in this section to facilitate review of the 

mitigation actions for each offsite mitigation parcel. Additional information regarding these 

mitigation types and techniques that will be used to implement the mitigation actions is provided 

in Section 7.3.3, Offsite Mitigation Techniques.  

7.3.1.1 NORTH COAST SEMAPHORE GRASS ESTABLISHMENT AND REHABILITATION 

NORTH COAST SEMAPHORE GRASS ESTABLISHMENT  

Establishment of NCSG will occur on the Huffman offsite mitigation parcel. Existing NCSG 

populations on the Huffman parcel are shown in Appendix C and on Figure 5-9. The NCSG 

establishment area is shown in Appendix C. Mitigation activities on this parcel will include 

preservation of existing populations and individuals, transplanting salvaged NCSG from the 

permanent impact areas in the bypass alignment, seeding with NCSG seed collected on the 

Huffman parcel, and planting of container stock grown from seeds collected on the Huffman 

parcel.  

Caltrans also will develop a management approach to maintain the NCSG populations on the 

Huffman parcel. Caltrans implemented a pilot study in December 2011 that consisted of 

transplanting individual plants to and planting container stock in the NCSG establishment area 

(Caltrans constructed cattle exclusion around the NCSG establishment area in 2010). As part of 

this study, Caltrans will monitor the effectiveness of these actions and incorporate the lessons 

learned into future NCSG mitigation activities on this parcel. 

CDFW has requested minimization measures for the affected NCSG population on the Huffman 

parcel. Known populations of NCSG to be affected by construction on this parcel will be 

salvaged before the commencement of construction for transplantation to the adjacent NCSG 

establishment area.  



Chapter 7. Mitigation Work Plan 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
7-47 

 

The performance objective is to achieve 60% survival of transplanted individuals at the end of 

10 years (Table 9-2). Although there are no required performance standards or remediation 

measures for container plant survival, Caltrans will conduct one replacement planting for plants 

that have died at the end of Year 5. 

NORTH COAST SEMAPHORE GRASS REHABILITATION  

Rehabilitation of NCSG will occur on five offsite mitigation parcels (Appendix C, Figures 5-7, 

5-8, and 5-10). Mitigation activities on this parcel will include preservation of existing 

populations and implementing a grazing management program to maintain and enhance the 

NCSG populations on these parcels. The grazing objectives and performance standards for 

NCSG rehabilitation are provided in the Grazing Management Plan (Appendix Q).  

7.3.1.2 BAKER’S MEADOWFOAM REHABILITATION 

BM habitat will be rehabilitated on grazed wetlands on several offsite mitigation parcels. The 

locations of observed and potential BM habitat are shown in Appendix K. The portions of the 

offsite mitigation parcels to be grazed are shown in Appendix C. 

Mitigation activities will include conservation of existing populations, salvaging and placing 

topsoil at established wetlands on the Watson East parcel, and implementing a grazing 

management program to maintain and enhance the BM populations on parcels on which it 

occurs.  

Some of the BM populations in the bypass alignment will be salvaged as plant duff and topsoil 

for relocation to the Watson East offsite mitigation parcel, where the harvested material will be 

used to topdress established wetlands at the parcel that are potential BM habitat. The timing of 

salvage operations will be determined by a biological monitor. Additional information about the 

salvage of BM is described in Section 7.2.1.4. 

Wetland topsoil will be stockpiled in upland areas on the MGC Plasma South parcel and moved 

to the Watson East parcel at the time of wetland construction. The MGC Plasma South parcel is 

owned by Caltrans but is not part of the proposed mitigation. The specific location of topsoil 

stockpile areas will be identified in the construction plans and specifications for contractor use. 

To prepare stockpile areas, existing ruderal vegetation will be removed and legally disposed of 

offsite at a landfill or other facility that accepts green waste. 

The grazing objectives and performance standards for BM are provided in the Grazing 

Management Plan (Appendix Q).  
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7.3.1.3 WETLAND ESTABLISHMENT 

Wetland habitat will be established on some of the offsite mitigation parcels. The type and 

location of habitat establishment are shown in Appendices C and E and listed in Table 7-2. 

Wetland establishment will include grading upland habitats to establish depressions or swales 

that will be seasonally inundated or saturated. Wetland establishment sites occur in one of two 

groups. Group 1 wetland establishment sites consist of those establishment sites identified in the 

2010 MMP. Group 2 wetland establishment sites are those sites identified in summer 2011. 

Wetland establishment areas are currently excluded from grazing because of a mitigation 

requirement imposed by the USACE, not specifically germane to this document. To introduce 

grazing in those areas would conflict with current federal mitigation requirements.  

7.3.1.4 WETLAND REHABILITATION—GRAZED AREAS 

A grazing management program will occur on approximately two thirds of wet meadow habitat 

on the offsite mitigation areas. The location of wetland rehabilitation areas are shown in 

Appendix C and listed in Table 7-2. Grazing management comprises replacing and adding 

grazing infrastructure (e.g., fences and gates, water troughs) to support rotational grazing. 

Rotational grazing will be used to promote the establishment of native wetland species. The 

Grazing Management Plan describes how the grazing and associated management activities will 

be implemented (Appendix Q).  

7.3.1.5 WETLAND REHABILITATION—UNGRAZED AREAS 

Five types of wetland rehabilitation have been developed. With the more aggressive strategies, 

wetland rehabilitation will include clearing existing patches of nonnative wetland vegetation and 

replanting and seeding with native species. In addition to planting and seeding, some level of 

successional development is part of each rehabilitation type in untreated areas.   

This chapter describes the methods to implement the rehabilitation actions. The wetland 

rehabilitation types are described below.  The type of wetland rehabilitation and the location of 

each action are shown in Appendices C and E and listed in Table 7-2. Table 6-5 presents the 

wetland mitigation types and associated acreages for each offsite mitigation parcel. 

 Type 1 Wetland Rehabilitation promotes passive successional development by removing 

management activities (grazing and haying) that influence vegetation development. This type 

applies to areas that: (1) are existing marsh/forest communities; (2) have an existing relative 

cover of at least 60% of species from the target hydrophytic species list at the time of 

baseline studies; or (3) are dominated (top 50th percentile) by facultative wetland (FACW) 

and obligate wetland (OBL) species at the time of baseline studies. This type of wetland 
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rehabilitation occurs primarily on the Watson West parcel (037-250-05). A small amount of 

Type 1 rehabilitation will occur on the Watson East parcel (037-221-30) (Table 6-5). 

Because these parcels already have high-quality wetland habitat over most of the parcel, no 

mitigation actions will be implemented. The parcels will be monitored during the plant 

establishment period to ensure that there is no decrease in native plant cover or an influx of 

noxious plant species.  

 Type 2 Wetland Rehabilitation promotes passive successional development by removing 

management activities (grazing and haying) that influence vegetation development. This type 

may be applied to areas that have existing relative cover of up to 59% of species from the 

target hydrophytic species list at the time baseline studies are conducted. Because 

successional development by itself is a slow process, the amount of time it takes to obtain the 

maximum functional lift is considerable. Type 2 does not include initial planting, but if the 

performance standards are not met, remedial actions, including plantings or seeding, may be 

required.  Type 2 wetland rehabilitation occurs on two Benbow parcels (007-010-04 and 007-

020-03).   

 Type 3 Wetland Rehabilitation includes the active conversion of existing vegetation by 

removing management activities (grazing and haying) that influence vegetation development, 

and planting woody and herbaceous native vegetation and seeding a native seed mix suitable 

to the particular site.  Type 3 rehabilitation may be applied to areas that have existing relative 

cover of up to 40% of species from the target hydrophytic species list at the time of baseline 

studies. 

 Active conversion would require removal and control of invasive and other nonnative plants 

species followed by the introduction and survival of propagules, container plants, and seeded 

species from the target hydrophytic species list (Table 7-5).  The plant palettes and seed 

mixes will be composed of those species identified as target species.  The list is composed of 

native species that are present or that have the potential to occur on the mitigation properties. 

The plant palette, seed mix and plant layout schematic for each Type 3 rehabilitation area is 

presented in Appendix E.  Plant volunteers from the list of target species also would be 

included when calculating the percent increase. Because of the level of initial planting, Type 

3 has less temporal limitation than Type 2. If the performance standards are not met, 

remedial actions, including additional plantings or seeding, may be required.  

 Type 4 and 5 Wetland Rehabilitation requires aggressive conversion of existing vegetation 

by removing management activities (grazing and haying) that influence vegetation 

development, and planting woody and herbaceous native vegetation suitable to the particular 

site. Type 4 and 5 rehabilitation may be applied to areas that have existing relative cover up 

to 20% of species from the target hydrophytic species list at the time of baseline studies. 
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 Active conversion would require removal and control of invasive and other nonnative plants 

species followed by the introduction and survival of propagules, container plants, and seeded 

species from the target hydrophytic species list (Table 7-5).  The plant palettes and seed 

mixes will be composed of those species identified as target species. The list is composed of 

native species that are present or that have the potential to occur on the mitigation properties. 

The plant palette, seed mix and plant layout schematic for each Type 4 and 5 rehabilitation 

area is presented in Appendix E.  Plant volunteers from the list also would be included when 

calculating the percent increase.  

 Because of the level of initial planting, Types 4 and 5 have less temporal limitation than 

Type 2. If the performance standards are not met, remedial actions, including additional 

plantings or seeding, may be required. Type 5 has the same requirements as Type 4, except 

the Type 5 planting plan includes a higher percentage of woody vegetation along riparian 

corridors and has a lower performance standard for species richness than Type 4. 

Except for the Lusher 038-060-08 parcel, the areas designated as Types 2–5 are currently 

excluded from grazing by the USACE project permit, but not the CDFW or Regional Water 

Quality Control Board permit.  To introduce grazing in those areas would conflict with current 

federal mitigation commitments.  

7.3.1.6 RIPARIAN ESTABLISHMENT  
Riparian habitat will be established in portions of the Category I, II, and III Riparian Corridors 

that currently do not support woody riparian vegetation. The locations of the riparian 

establishment areas are shown in Appendix C and listed in Table 7-2. Riparian establishment 

will include site preparation to clear the planting area of ruderal vegetation; installation of 

container plants, cuttings, and seeds of native riparian species; seeding with native grasses and 

forbs; and installing an irrigation system (if necessary). Although grazing will be excluded from 

riparian establishment areas during the performance monitoring period, targeted grazing may be 

used as a management tool, to assist in the control of invasive plant species, during the long term 

management of the mitigation lands. Targeted grazing of riparian corridors can be a beneficial 

practice when timing and intensity are managed for (site) specific conservation goals.   The 

decision to utilize  targeted grazing in  riparian corridors would be made in association with the 

resources agencies. The Grazing Management Plan sets forth how grazing and associated 

management activities would be implemented if grazing is utilized as a long term management 

tool (Appendix Q). 
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7.3.1.7 RIPARIAN REHABILITATION 

Riparian rehabilitation will be accomplished by fencing to restrict livestock access to currently 

vegetated riparian corridors. Targeted grazing may be used during the performance monitoring 

period to assist in the control of invasive plant species. Targeted grazing of riparian corridors can 

be a beneficial practice when timing and intensity are managed for site specific conservation 

goals. The Grazing Management Plan sets forth how the grazing and associated management 

activities will be implemented (Appendix Q).   Targeted grazing may also occur during the long-

term management period to assist in the control of invasive plant species.  The decision to   

utilize targeted grazing in riparian corridors will be made in association with the resources 

agencies. The Grazing Management Plan sets forth how the grazing and associated management 

activities will be implemented (Appendix Q). 

7.3.1.8 OTHER WATERS REHABILITATION 

Other waters will be rehabilitated on the offsite mitigation parcels on which other waters (stream 

corridors) occur (Appendix C). Other waters rehabilitation actions will vary by offsite mitigation 

parcel and will be accomplished using one or more techniques.  

LIVESTOCK RESTRICTIONS 

Livestock access to existing Category I, II and III Riparian Corridors will be restricted through 

the use of fencing. Targeted grazing may be used to assist in the control of invasive plant 

species. Livestock will be excluded from planted riparian areas during the performance 

monitoring period. Targeted grazing may be used to assist with invasive plant control once long 

term management has begun. With regards to federal mitigation lands, current USACE 

management prescription requires that grazing be excluded from all federal riparian 

rehabilitation areas and other waters rehabilitation areas (a small amount of the rehabilitation 

acreage). The width of the riparian corridor exclusion area varies by parcel depending on the 

category type present (Appendix C). The initial fencing locations are shown in Appendix E. 

HEADCUT AND EROSION REPAIR 

Headcut and erosion repair projects will be implemented on four of the offsite mitigation parcels. 

The general locations of the headcut and erosion repair sites are shown in Appendix C. The 

construction documents for these features are in Appendix E. 
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BENBOW (108-04-013) 

There is a large headcut located in a swale that is tributary to an intermittent stream on this 

offsite mitigation parcel. The headcut will be repaired by placing soil fill to establish a step-pool 

grade control structure (see mitigation construction plans and special provisions for grading 

plans). Additional information on the headcut repair design is described Section 7.3.2.4, and the 

construction designs are provided in Appendix E. 

FORD (108-010-06) 

Three eroding bank sections on Outlet Creek in the center of the parcel will be repaired 

(Appendices C and E). All three sites have unstable, mostly vegetated cut banks created by 

convergence flow on the riffle/gravel bar complex on the opposite side of the cut bank. These 

areas will be repaired by grading back the vertical bank, planting native riparian vegetation, and 

incorporating instream structures at the toe slope. Additional information on the headcut repair 

design is described Section 7.3.2.11, and the construction designs are provided in Appendix E.  

FROST (108-020-04) 

There are five headcuts located near the northeast corner of the parcel. Three of these are 

instream headcuts on a small unnamed tributary to Berry Creek and two are upland headcuts. 

The headcuts appear to be unstable and have high potential to contribute sediment to Berry 

Creek via the unnamed tributary. These sites will be repaired by placing soil fill to establish a 

step-pool grade control structure. These sites are located in a riparian area that will be fenced to 

restrict livestock access so they will be protected from future livestock disturbance. The headcut 

repair design is described in Section 7.3.2.16, and the construction designs are provided in 

Appendix E.  

LUSHER (108-030-04) 

There are two instream headcuts located on a short unnamed tributary to Old Outlet Creek. The 

instream headcuts appear unstable with high potential for sediment to enter Old Outlet Creek. 

These two headcuts will be repaired by placing soil fill to establish a step-pool grade control 

structure. Additional information on the headcut repair design is in Section 7.3.2.22, and the 

construction designs are provided in Appendix E.  
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RIPARIAN ESTABLISHMENT 

Native riparian vegetation will be planted and seeded in portions of the Category I, II, and III 

Riparian Corridors that currently do not support woody riparian vegetation. Additional 

information on the implementation of riparian establishment is in Section 7.3.3.5. 

7.3.1.9 OAK WOODLAND ESTABLISHMENT 

Oak woodland habitat will be established on a portion of the Brooke, Lusher and Watson East 

parcels. The location of the oak woodland establishment area is shown in Appendix C. The 

construction documents for the oak woodland establishment area are in Appendix E. Oak 

woodland establishment will include site preparation to clear the planting area of ruderal 

vegetation, installation of container plants and acorns of native oak and other oak woodland 

species, seeding with native grasses and forbs, and installing an irrigation system (if necessary).  

7.3.2 Mitigation Actions by Offsite Mitigation Parcel 

7.3.2.1 ARKELIAN (APN 103-230-04) 

The mitigation goals for the Arkelian parcel are NCSG rehabilitation and wetland rehabilitation.  

The performance standards for mitigation actions at the Arkelian parcel are presented in 

Chapter 9, and the corresponding monitoring methods are presented in Chapter 10. Information 

about long-term management and adaptive management is presented in Chapters 11 and 12, 

respectively. Sensitive biological resources and the mitigation actions for the parcel are shown in 

Appendix C.  

NORTH COAST SEMAPHORE GRASS REHABILITATION 

Rotational grazing will be used to maintain or improve NCSG populations. Grazing management 

comprises replacing and adding grazing infrastructure (e.g. fences and gates, water troughs) to 

support rotational grazing. Woody shrub and vine species will be removed as they occur in or 

near NCSG populations to prevent competition with NCSG. The grazing objectives and 

performance standards for NCSG are provided in the Grazing Management Plan (Appendix Q).  

WETLAND REHABILITATION—GRAZED  

Wetland rehabilitation will be accomplished by managing grazing to support existing wet 

meadow and riparian wetland. Grazing management will occur on the entire 9.95-acre parcel, of 

which 8.63 acres provide wetland rehabilitation credits (Table 6-5). Grazing management 
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comprises replacing and adding grazing infrastructure (e.g. fences and gates, water troughs) to 

support rotational grazing. Rotational grazing will be used to promote the establishment of native 

wetland species. The Grazing Management Plan sets forth how the grazing and associated 

management activities will be implemented (Appendix Q).  

The small areas of wet meadow on this parcel will be rehabilitated by grazing to manage 

invasive grasses and promote the establishment of native wetland species. The control of 

invasive species in the riparian understory will provide opportunities for native plant 

regeneration. 

7.3.2.2 BENBOW (APN 108-020-06) 

The mitigation goals for this parcel are BM rehabilitation, Group 2 wetland establishment, and 

wetland rehabilitation. Grazing will be retained on the majority of this parcel.  

The performance standards for mitigation actions at this Benbow parcel are presented in 

Chapter 9, and the corresponding monitoring methods are presented in Chapter 10. Information 

about long-term management and adaptive management is presented in Chapters 11 and 12, 

respectively. Sensitive biological resources and the mitigation actions for the parcel are shown in 

Appendix C. 

BAKER’S MEADOWFOAM REHABILITATION  

Rotational grazing will be used to maintain or improve occupied and potential habitat of BM. 

Grazing management will occur on the majority of this parcel. Grazing management comprises 

replacing and adding grazing infrastructure (e.g. fences and gates, water troughs) to support 

rotational grazing. The grazing objectives and performance standards for BM are provided in the 

Grazing Management Plan (Appendix Q). 

WETLAND ESTABLISHMENT 

Wetland establishment at this parcel will consist of Group 2 wetland establishment totaling 

1.34 acres (Appendix C and Table 6-5). Three wet meadow units will be established on this 

parcel. Figure 7-3 is a graphic representation of wetland establishment efforts for the largest of 

the three wet meadow units, which extends onto two adjacent Wildlands parcels. The grading 

and planting plans for offsite wetland establishment are presented in Appendix E. The majority 

of the wetland establishment areas are small inclusions of existing uplands in the wet meadow 

complex that will be lowered to match, or be slightly lower than, the elevation of adjacent 

wetland habitat and will be seasonally saturated or inundated by rainfall and/or groundwater. The 
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NRCS soil survey indicates that the soil unit in all three wetland establishment areas is the same 

as the adjacent wet meadow. 

A small berm occurs in the footprint of the largest of the three established wetlands. The berm 

will be removed during wetland grading. The berm is approximately 1,600 feet long and ranges 

from 1 to 3 feet in height (Appendix E). Based on anecdotal information provided by John Ford, 

the berm was constructed by a previous landowner to reduce floodflow onto this parcel by 

training it back toward Davis Creek. Removal of the berm will not result in adverse effects on 

existing or established wetlands because the topography from Davis Creek and the west side of 

this parcel slopes gently to the west and will not result in high velocity overbank events or 

significant sediment deposition.  

A soil survey was performed in December 2011for the largest of the three proposed wetlands. 

The soil survey results, presented in Appendix O, indicate that the soils at this location are 

suitable for wetland establishment. The detailed soil evaluation assigned a wetland establishment 

suitability rating of medium-high to this parcel. The soil was inferred generally to have moderate 

permeability, but with a moderate to high permeability in part of the depth range of 11 to 

19 inches because of the presence of fine loamy sand material. However, the soil will be a 

moderately permeable loam at and just below finish grade and therefore suitable for wetland 

establishment.  

WETLAND REHABILITATION—GRAZED AREAS 

Wetland rehabilitation will be accomplished by using rotational grazing to promote the 

establishment of native wetland species on 44.26 acres (Appendix C and Table 6-5). Grazing 

management will occur on the majority of this parcel. The exception is in the wetland 

establishment area, where it will be perpetually excluded. Grazing management comprises 

replacing and adding grazing infrastructure (e.g. fences and gates, water troughs) to support 

rotational grazing. The Grazing Management Plan sets forth how the grazing and associated 

management activities will be implemented (Appendix Q). 

7.3.2.3 BENBOW (APN 108-030-07) 

The mitigation goals for this parcel are BM rehabilitation and wetland rehabilitation. Wetland 

rehabilitation will be accomplished by managing grazing on one portion of this parcel and 

implementing Type 3 rehabilitation actions on another portion of the parcel.  

The performance standards for mitigation actions at this Benbow parcel are presented in 

Chapter 9, and the corresponding monitoring methods are presented in Chapter 10. Information 
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about long-term management and adaptive management is presented in Chapters 11 and 12, 

respectively. Sensitive biological resources and the mitigation actions for the parcel are shown in 

Appendix C. 

BAKER’S MEADOWFOAM REHABILITATION  

Rotational grazing will be used to maintain or improve occupied and potential habitat of BM. 

Grazing management will occur on approximately the northern two thirds of the parcel. Grazing 

management comprises replacing and adding grazing infrastructure (e.g. fences and gates, water 

troughs) to support rotational grazing. The objectives and performance standards for BM are 

provided in the Grazing Management Plan (Appendix Q). 

WETLAND REHABILITATION—GRAZED AREAS 

Grazing management will occur on 34.32 acres on the northern portion of the parcel 

(Appendix C and Table 6-5). Grazing management comprises replacing and adding grazing 

infrastructure (e.g., fences and gates, water troughs) to support rotational grazing. Rotational 

grazing will be used to promote the establishment of native wetland species. The Grazing 

Management Plan sets forth how the grazing and associated management activities will be 

implemented (Appendix Q). 

Wetland Rehabilitation—Ungrazed Areas 

Wetland rehabilitation will be accomplished by removing grazing from the southern portion of 

the parcel and implementing 19.57 acres of Type 3 rehabilitation actions (Appendix C and Table 

6-5). Isolated stands of Himalayan blackberry and other nonnative weeds on the west side of the 

mitigation unit will be targeted for control and removal and replaced with native wetland species. 

7.3.2.4 BENBOW (APN 108-040-13) 

The mitigation goals for this Benbow parcel are Group 2 wetland establishment, Type 3 wetland 

rehabilitation, riparian rehabilitation, and other waters rehabilitation. Grazing will be prohibited 

on much of this parcel.  

The performance standards for mitigation actions at this Benbow parcel are presented in 

Chapter 9, and the corresponding monitoring methods are presented in Chapter 10. Information 

about long-term management and adaptive management is presented in Chapters 11 and 12, 

respectively. Sensitive biological resources and the mitigation actions for the parcel are shown in 

Appendix C. 
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WETLAND ESTABLISHMENT 

Wetland establishment at this parcel will consist of Group 2 wetland establishment totaling 

1.65 acres. Three wet meadow units will be established on this parcel (Appendix C and Table 

6-5). The grading and planting plans for offsite wetland establishment are presented in 

Appendix E. The wetland establishment areas are small inclusions of existing uplands in the wet 

meadow complex that will be lowered to match, or be slightly lower than, the elevation of 

adjacent wetland habitat and will be seasonally saturated or inundated by rainfall and/or 

groundwater. The NRCS soil survey indicates that the soil unit in all three wetland establishment 

areas is the same as the adjacent wet meadow. 

A soil survey was performed in December 2011 for the largest of the three proposed wetlands. 

The soil survey results, presented in Appendix O, indicate that the soils at this location are 

suitable for wetland establishment. The detailed soil evaluation assigned a wetland establishment 

suitability rating of high to this parcel. The soil was inferred to have moderate permeability with 

loam or light clay loam textures throughout. The soil will be a light clay loam at and just below 

the planned finish grade and therefore will be suitable for wetland establishment.  

The newly graded wetlands will be tied into existing topographic contours. The excess soil from 

grading will be disposed of offsite. The established wetlands will be seeded and planted with 

native wetland species.  

WETLAND REHABILITATION—UNGRAZED AREAS 

Wetland rehabilitation will be accomplished by removing grazing from much of the parcel and 

implementing 32.26 acres of Type 3 rehabilitation actions on all of the existing wet meadow 

(Appendix C and Table 6-5).  

RIPARIAN REHABILITATION 

Riparian rehabilitation will be accomplished by fencing to restrict livestock access to existing  

riparian corridors, including the Category III Riparian Corridors adjacent to two unnamed 

drainages on and near the east side of the parcel. Targeted grazing may be used to assist in the 

control of invasive plant species.   

OTHER WATERS REHABILITATION 

Other waters rehabilitation will be accomplished by fencing to restrict  livestock access the 

adjacent (existing) Category III Riparian Corridors. Targeted grazing may be used where there is 

existing riparian habitat, to assist in the control of invasive plant species during the performance 
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monitoring period. An unstable headcut in a seasonal swale also will be stabilized and planted to 

reduce sedimentation to downstream sources (Appendix C and Table 6-6). Livestock will be 

excluded from planted riparian areas during the performance monitoring period.  

The large headcut located in a swale that is tributary to an intermittent stream will be repaired by 

placing soil fill to establish a step-pool grade control structure (see mitigation construction plans 

and special provisions for grading plans). Sediment derived from this headcut likely enters a 

discontinuous intermittent stream channel that runs along the eastern edge of the parcel. This 

channel appears to have once been connected to Davis Creek but no longer has an active 

hydrologic connection to that creek. As such, potential sediment from this headcut essentially 

enters an active sediment sink (the discontinuous intermittent stream). Hydrology will be 

improved by the placement of a step-pool grade control structure to stop the upward migration of 

the headcut and reduce sedimentation on the parcel. 

7.3.2.5 BENBOW (APN 007-010-04) 

The mitigation goals for this Benbow parcel are Type 2 and Type 3 wetland rehabilitation, 

riparian rehabilitation, and other waters rehabilitation. Grazing will be prohibited on much of this 

this parcel.  

The performance standards for mitigation actions at this Benbow parcel are presented in 

Chapter 9, and the corresponding monitoring methods are presented in Chapter 10. Information 

about long-term management and adaptive management is presented in Chapters 11 and 12, 

respectively. Sensitive biological resources and the mitigation actions for the parcel are shown in 

Appendix C. 

WETLAND REHABILITATION—UNGRAZED AREAS 

Wetland rehabilitation will be accomplished by removing grazing much of the parcel and 

implementing Type 2 and Type 3 rehabilitation actions totaling 23.27 acres (Appendix C and 

Table 6-5). Type 2 rehabilitation actions (18.57 acres) will be implemented over the majority of 

the wet meadow. Type 3 rehabilitation actions (4.70 acres) will be implemented in wet meadow 

adjacent to the riparian corridor on the east side of the parcel. 

RIPARIAN REHABILITATION 

Riparian rehabilitation will be accomplished by fencing to restrict livestock access to    the 

Category III Riparian Corridor adjacent on the east side of the parcel and the Baechtel Creek 

(Category I Riparian Corridor) on the west side of the property (and to exclude livestock from 
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the adjacent wetland rehabilitation areas).  Targeted grazing may be used in the riparian 

rehabilitation area to assist in the control of invasive species.  

OTHER WATERS REHABILITATION 

Other waters rehabilitation will be accomplished by restricting livestock access to the existing 

riparian vegetation adjacent to the creek and drainage (Appendix C and Table 6-6).  

7.3.2.6 BENBOW (APN 007-020-03) 

The mitigation goals for this Benbow parcel are Type 2 and Type 3 wetland rehabilitation, 

riparian rehabilitation, and other waters rehabilitation. Grazing will be prohibited on a potion of   

this parcel.  

The performance standards for mitigation actions at this Benbow parcel are presented in 

Chapter 9, and the corresponding monitoring methods are presented in Chapter 10. Information 

about long-term management and adaptive management is presented in Chapters 11 and 12, 

respectively. Sensitive biological resources and the mitigation actions for the parcel are shown in 

Appendix C. 

WETLAND REHABILITATION—UNGRAZED AREAS 

Wetland rehabilitation will be accomplished by removing grazing from the entire parcel and 

implementing Type 2 and Type 3 rehabilitation actions totaling 17.12 acres (Appendix C and 

Table 6-5). Type 2 rehabilitation actions (11.44 acres) will be implemented over the majority of 

the wet meadow. Type 3 rehabilitation actions (5.68 acres) will be implemented in wet meadow 

adjacent to the riparian corridor on the east side of the parcel. 

RIPARIAN REHABILITATION 

Riparian rehabilitation will be accomplished by fencing to restrict livestock access  to Baechtel 

Creek (Category I  Riparian Corridor) on the west side of the property and the Category III 

Riparian Corridor on the east side of the parcel (and to exclude livestock from the adjacent 

wetland rehabilitation areas). Targeted grazing may be used in the riparian rehabilitation area to 

assist in the control of invasive species.  

OTHER WATERS REHABILITATION 

Other waters rehabilitation will be accomplished by restricting livestock access to the existing 

riparian vegetation adjacent to the creek and drainage (Appendix C and Table 6-6). Targeted 

grazing may be used to assist in the control of invasive plant species.  
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7.3.2.7 BROOKE (APN 108-020-03) 

The mitigation goals for this Brooke parcel are oak woodland and riparian establishment, 

riparian rehabilitation, and other waters rehabilitation. Grazing has not occurred on this parcel 

for several years and is not planned.  

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 

OAK WOODLAND ESTABLISHMENT 

Oak woodland establishment will be accomplished by planting oaks and other woodland species 

(e.g., Oregon ash) in areas delineated as mixed marsh (Appendix C).  Oak woodland species 

have begun to colonize portions of this parcel.  The oak woodland planting plan will include 

species that have colonized this parcel as well woodland species that occur in existing riparian 

wetland on this parcel 

RIPARIAN ESTABLISHMENT 

Oak riparian habitat will be established in portions of the Category I Riparian Corridor on Mill 

Creek that currently do not support woody riparian vegetation. The locations of the riparian 

establishment areas are shown in Appendix C. Additional information on riparian establishment 

implementation can be found in section 7.3.3.5.  

RIPARIAN REHABILITATION 

Riparian rehabilitation will occur in portions of the Category I Riparian Corridor on Mill Creek 

that currently support woody riparian vegetation.  Riparian rehabilitation will be accomplished 

by fencing to restrict livestock access to the riparian corridor.  Targeted grazing may be used in 

the riparian rehabilitation area to assist in the control of invasive species.   

OTHER WATERS REHABILITATION 

Other waters rehabilitation will consist of widening the Category I Riparian Corridor along Mill 

Creek by planting riparian species adjacent to the existing riparian vegetation (Appendix C and 

Table 6-6). Livestock will be excluded from the riparian planting areas during the performance 

monitoring period.   



Chapter 7. Mitigation Work Plan 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
7-61 

 

7.3.2.8 BROOKE (APN 038-020-11) 

The mitigation goal for this Brooke parcel is oak woodland establishment. Grazing has not 

occurred on this parcel for several years and is not planned.  

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 

OAK WOODLAND ESTABLISHMENT 

Oak woodland establishment will be accomplished by planting oaks and other woodland species 

(e.g., Oregon ash) in areas delineated as mixed marsh (Appendix C).  Oak woodland species 

have begun to colonize portions of this parcel.  The oak woodland planting plan will include 

species that have colonized this parcel as well woodland species that occur in existing riparian 

wetland on this parcel 

7.3.2.9 BROOKE (APN 038-040-09) 

The mitigation goal for this Brooke parcel is oak woodland establishment. Grazing has not 

occurred on this parcel for several years and is not planned.  

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 

OAK WOODLAND ESTABLISHMENT 

Oak woodland establishment will be accomplished by planting oaks and other woodland species 

(e.g., Oregon ash) in areas delineated as mixed marsh (Appendix C).  Oak woodland species 

have begun to colonize portions of this parcel.  The oak woodland planting plan will include 

species that have colonized this parcel as well woodland species that occur in existing riparian 

wetland on this parcel. 
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7.3.2.10 BROOKE (APN 108-030-01) 

The mitigation goal for this Brooke parcel is riparian and other waters rehabilitation and riparian 

and oak woodland establishment. Grazing has not occurred on this parcel for several years and 

grazing will continue to be excluded from much of this parcel.   

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 

RIPARIAN ESTABLISHMENT 

Riparian establishment will occur in a portion of the Category I Riparian Corridor on Mill Creek 

that currently does not support woody riparian vegetation. Livestock exclusion fencing will not 

be required because grazing will be prohibited on this parcel  

RIPARIAN REHABILITATION 

Riparian rehabilitation will occur in portions of the Category I Riparian Corridors on Mill Creek 

and Upp Creek that currently support woody riparian vegetation. Fencing will be placed to 

restrict livestock access to the rehabilitation areas. Targeted grazing may be used to assist with 

the control of invasive species.  

OTHER WATERS REHABILITATION 

Other waters rehabilitation will consist of widening the Category I Riparian Corridors along Mill 

Creek and Upp Creek by planting riparian species adjacent to the existing riparian vegetation 

(Appendix C and Table 6-6).  Livestock will be excluded from planted riparian areas. Targeted 

grazing in existing riparian vegetation may be used to assist in controlling invasive plant species.  

OAK WOODLAND ESTABLISHMENT 

Oak woodland establishment will be accomplished by planting oaks and other woodland species 

(e.g., Oregon ash) in areas delineated as mixed marsh (Appendix C).  Oak woodland species 

have begun to colonize portions of this parcel.  The oak woodland planting plan will include 

species that have colonized this parcel as well woodland species that occur in existing riparian 

wetland on this parcel 
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7.3.2.11  FORD (APN 108-010-06) 

The mitigation goals for this Ford parcel are BM rehabilitation, Group 1 wetland establishment, 

wetland rehabilitation, riparian establishment, riparian rehabilitation, and other waters 

rehabilitation. Grazing will be retained on the majority of this parcel.  

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 

BAKER’S MEADOWFOAM REHABILITATION  

Rotational grazing will be used to maintain or improve occupied and potential habitat of BM. 

Grazing management will occur on the majority of this parcel. Grazing management comprises 

replacing and adding grazing infrastructure (e.g. fences and gates, water troughs) to support 

rotational grazing. The grazing objectives and performance standards for BM are provided in the 

Grazing Management Plan  (Appendix Q). 

WETLAND ESTABLISHMENT 

Wetland establishment at this parcel will consist of Group 1 wetland establishment totaling 

2.14 acres (Appendix C and Table 6-5). The wet meadow unit will be established adjacent to 

US 101 (Appendix C). Figure 7-4 is a graphic representation of wetland establishment efforts at 

the Ford parcel. The grading and planting plans for offsite wetland establishment are presented in 

Appendix E. 

As described in Section 5.3.4.3 in Chapter 5, “Baseline Information,” the existing soil at this 

parcel and in the area to be graded is composed mostly of Haplaquepts (0–1% slopes) and a 

small area of Pinole gravelly loam (2–8% slopes) alongside US 101. Haplaquepts are very poorly 

drained soils that are typically clay loam and silty clay loam throughout the profile. Pinole 

gravelly loam is a well-drained soil made up of gravelly loam from 0 to 10 inches, gravelly clay 

loam from 10 to 37 inches, and sandy clay loam and gravelly sandy clay loam from 37 to 61 

inches depth. Based on a review of the NRCS soil survey and the wetland delineation results for 

this Ford parcel, existing wet meadow and mixed marsh occur on both the Haplaquept and Pinole 

soil map units (Wildlands 2008). The Pinole map unit also supports upland habitat. The wetland 

delineation did not include site-specific soil data points at the wetland establishment site. This 

parcel remains ponded into the late spring and has saturated soil conditions that provide wetland 

hydrology. This is evidenced by the existing wetlands that surround the wetland establishment 

site. 
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Wetland Establishment at Ford Parcel (APN 108-010-06)
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    Appendix E.
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As described in Section 5.1.3 in Chapter 5, “Baseline Information,” groundwater hydrology in 

Little Lake Valley is related to the aquifer underlying the valley. The upper portion of the aquifer 

occurs in alluvium that is composed of silt, clay, gravel, and sand (Farrar 1986). The presence of 

sheets of fine-grained sediments causes much of the aquifer to be confined or semiconfined. 

Based on well elevations and the presence of the large marsh at the northern end of Little Lake 

Valley, it is very likely that the upper portion of the water table is close to the ground surface. 

Overall in Little Lake Valley, including this parcel, it is difficult to determine with certainty that 

the water is not perched on impermeable layers located above the main aquifer. If the water is 

perched, the primary source of water to support the wetlands on this Ford parcel is rainfall 

(average annual precipitation of 50 inches per year) and surface runoff. If the water represents 

the upper portion of the main aquifer, the wetlands on the Ford parcel are supported by the 

aquifer as a whole. In either case, the presence of seasonally ponded wetlands adjacent to the 

wetland establishment site indicates that water is available for wetland establishment. 

Surface hydrology at this Ford parcel appears to be influenced by rainfall, overflow from 

adjacent drainages, and seasonal high groundwater. Old Outlet Creek and Wild Oat Canyon 

Creek form the eastern and southern boundaries, respectively, of the existing wetland complex. 

High flows in the creeks seasonally inundate the wetlands. This wetland complex also occurs in 

the northern portion of Little Lake Valley where a lake historically formed during the rainy 

season, even during very low rainfall years (Dean 1920). As part of wetland establishment 

actions at the Ford parcel, current hydrology will be altered to allow greater overland flow from 

an artificial drainage adjacent to the wetland establishment site. 

Wetland establishment will be accomplished by grading an upland overburden area adjacent to 

existing wet meadow and mixed marsh habitat in the northeast corner of the parcel to establish 

additional wet meadow habitat. The established wetland will be tied into existing topographic 

contours and will be excavated (by 0 to 6.17 feet) to a grade comparable to adjacent wetlands to 

provide seasonal inundation to a depth of 6–12 inches. No topsoil importation is planned for the 

wetland, as existing topsoil from the graded area will be harvested (approximately the top 

4 inches) and stockpiled for later use in topdressing the established wetland. The use of existing 

topsoil to topdress the established wetland, which is dominated by upland species, will not result 

in the reintroduction of nonnative upland species because the established wetland hydrology will 

preclude establishment of nonnative upland species. Topsoil will be stockpiled in upland areas 

outside ESA boundaries.  
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WETLAND REHABILITATION—GRAZED AREAS 

Rotational grazing will be used to promote the establishment of native wetland species. Grazing 

management will occur on 108.75. acres of this parcel (Appendix C and Table 6-5). Grazing 

management comprises replacing and adding grazing infrastructure (e.g., fences and gates, water 

troughs) to support rotational grazing. The Grazing Management Plan sets forth how the grazing 

and associated management activities will be implemented (Appendix Q).  

WETLAND REHABILITATION—UNGRAZED AREAS 

Wetland rehabilitation will be accomplished by implementing 1.32 acres of Type 5 rehabilitation 

actions on portions of Outlet Creek (Appendix C and Table 6-5).  

RIPARIAN ESTABLISHMENT 

Riparian habitat will be established in portions of the Category I Riparian Corridors on Outlet 

Creek and Old Outlet Creek, and the Category II Riparian Corridor on Wild Oat Canyon Creek 

that currently do not support woody riparian vegetation. The locations of the riparian 

establishment areas are shown in Appendix C. Additional information on the implementation of 

riparian establishment areas can be found in section 7.3.3.5 

RIPARIAN REHABILITATION 

Riparian rehabilitation will occur in portions of the Category I Riparian Corridors on Outlet 

Creek and Old Outlet Creek and the Category II corridor on Wild Oat Canyon Creek that 

currently support woody riparian vegetation. Riparian rehabilitation will be accomplished by 

restricting livestock access to the riparian corridors (Appendix C). Target grazing may be used to 

assist in the control of invasive plant species.    

OTHER WATERS REHABILITATION 

Other waters rehabilitation will be accomplished by, widening the Category I Riparian Corridor 

of Outlet Creek and Old Outlet Creek, widening the Category II Riparian Corridor on Wild Oat 

Canyon Creek, excluding livestock from planted areas and restricting livestock access to existing 

riparian corridors; and repairing three in-stream eroding bank sections along Outlet Creek 

(Appendix C and E). 

The grading and planting plans for eroding bank section are presented in Appendix E. All three 

sites have unstable, mostly vegetated cut banks created by convergence flow on the riffle/gravel 

bar complex on the opposite side of the cut bank. The banks are approximately 6 feet tall and 

actively slumping. These areas will be repaired by grading back the vertical bank (which in turn 
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will decrease shear stress on the bank), planting native riparian vegetation (which will stabilize 

the banks through increased ground cover and root density), and incorporating instream 

structures at the toe slope (which may establish instream aquatic habitat in the form of lateral 

scour pools that can support listed fish species and other aquatic organisms). See the erosion site 

assessment in Appendix N for repair concepts for these eroding banks.  

7.3.2.12 FORD (APN 108-020-04) 

The mitigation goals for this Ford parcel are BM rehabilitation, Group 2 wetland establishment, 

wetland rehabilitation, riparian establishment, riparian rehabilitation, and other waters 

rehabilitation. Grazing will be retained on the majority of this parcel.  

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 

BAKER’S MEADOWFOAM REHABILITATION  

Rotational grazing will be used to maintain or improve occupied and potential habitat of BM. 

Grazing management will occur on the majority of this parcel. Grazing management comprises 

replacing and adding grazing infrastructure (e.g. fences and gates, water troughs) to support 

rotational grazing. The grazing objectives and performance standards for BM are provided in the 

Grazing Management Plan  (Appendix Q). 

WETLAND ESTABLISHMENT 

Wetland establishment at this parcel will consist of Group 2 wetland establishment totaling 

6.48 acres (Appendix C and Table 6-5). The established wetland footprint will extend from the 

north end of this parcel south onto the adjacent Ford parcel (APN 108-030-02). The grading and 

planting plans for offsite wetland establishment are presented in Appendix E. Figure 7-5 is a 

graphic representation of wetland establishment efforts at these parcels.  

The wetland establishment area is an area of upland between a wet meadow complex and the 

riparian corridor. The upland appears to be composed of both a low, natural levee and fill 

material placed to widen the natural levee.  

Wetland grading will consist of lowering a portion of this upland to match, or be slightly lower 

than, the elevation of the adjacent wet meadow located to the west. The wetland establishment 

area is expected to support wet meadow because the established wetland will share surface and 
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groundwater characteristics similar to those of the existing wet meadow (i.e., it will be 

seasonally saturated or inundated by rainfall and/or is subject to a seasonal shallow groundwater 

table). The newly graded wetlands will be tied into existing topographic contours. The excess 

soil from grading will be disposed of offsite. The established wetlands will be seeded and planted 

with native wetland species.  

Preliminary and detailed soil evaluations were performed on this parcel by a soil scientist in 

August and December 2011, respectively. A geomorphologist also participated in the survey to 

evaluate the condition of the existing land surface and its feasibility for establishing wetlands.  

Seven shallow pit soil profiles (preliminary soil evaluation) were described—four placed in 

existing uplands, and the remaining three located in the adjacent wet meadow to serve as 

reference areas. The soil profile and site description forms are provided in Appendix O. The 

evaluation results indicated that the soil type and range of soil characteristics in the proposed 

wetland establishment area are similar to the range of soils in the adjacent wet meadow. 

Seven backhoe pit profiles (detailed soil evaluation) were described, all of which were placed in 

existing uplands. The soils in this parcel were assigned a wetland establishment suitability rating 

ranging from low-medium to high. Some of the soils were inferred to have moderate permeability 

at or just below finish grade (for example, profile Q), and therefore suitable for wetland 

establishment. However, profiles N and O contained loamy sand or very gravelly sand layers that 

would exist at or just below the planned finish grade elevation. Such layers were determined to 

be excessively permeable, such that wetlands established in and near these locations could be 

subject to excessive lateral movement of in-profile water toward Outlet Creek.  

Consequently, the grading plan that covers this parcel was revised to exclude areas in the vicinity 

of profiles N and O from the proposed mitigation. 

Wetland inundation surveys were performed at the offsite mitigation parcels during December 

2010 through May 2011. Based on preliminary inundation survey results, reported in a baseline 

report prepared by Caltrans (2011), the majority of the adjacent wetland was inundated for at 

least 1 month with some areas ponded for 2 months. Approximately one half of the uplands 

proposed for wetland establishment also were inundated for at least 1 month. The wetland 

inundation surveys did not assess soil saturation, but it is presumed that some of the upland soils 

also may have been saturated for an extended period of time during the winter of 2010–2011. 

The wetland inundation maps of the offsite mitigation parcels are presented in Appendix H. 

The proposed establishment site also was surveyed by a geomorphologist to evaluate the 

condition of the land surface and its feasibility for establishing wetlands. The eastern extent of 
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Notes:
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2. This graphic is based on grading plans prepared by Caltrans included as    
    Appendix E.
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this established wetland will be approximately 75 feet from the top of bank on Outlet Creek. 

Based on the proposed grading limit, it was determined that the proposed grading area would not 

encroach on, lower, or impair the existing natural levee. The geomorphologist also evaluated the 

area for the potential for overbank flow and sediment deposition. Based on this assessment, the 

extreme north end of the proposed wetland area was dropped from consideration. The proposed 

wetland boundary reflects this assessment.  

WETLAND REHABILITATION—GRAZED AREAS 

Rotational grazing will be used to promote the establishment of native wetland species. Grazing 

management will occur on 85.44 acres of this parcel (Appendix C and Table 6-5). Grazing 

management comprises replacing and adding grazing infrastructure (e.g., fences and gates, water 

troughs) to support rotational grazing. The Grazing Management Plan sets forth how the grazing 

and associated management activities will be implemented (Appendix Q).  

WETLAND REHABILITATION—UNGRAZED AREAS 

Wetland rehabilitation will be accomplished by removing grazing from portions of the parcel and 

implementing Type 3, Type 4, and Type 5 rehabilitation actions totaling 27.58 acres 

(Appendix C and Table 6-5). Type 3 rehabilitation actions (16.56 acres) will be implemented at 

two locations, one on the west side and one on the east side of the parcel. Type 4 rehabilitation 

actions (10.31 acres) will be implemented in wet meadow in the southwest portion of the parcel. 

Type 5 rehabilitation actions (0.71 acre) will be implemented on a long portion of Outlet Creek 

at the far northeast corner. 

RIPARIAN ESTABLISHMENT 

Riparian habitat will be established in portions of the Category I Riparian Corridors on Outlet 

Creek and Old Outlet Creek that currently do not support woody riparian vegetation. The 

locations of the riparian establishment areas are shown in Appendix C. Additional information 

on the implementation of riparian establishment areas can be found in section 7.3.3.5.  

RIPARIAN REHABILITATION 

Riparian rehabilitation will occur in portions of the Category I Riparian Corridors on Outlet 

Creek and Old Outlet Creek that currently support woody riparian vegetation. Riparian 

rehabilitation will be accomplished by restricting livestock access to riparian corridors 

(Appendix C). Targeted grazing may be used in the riparian rehabilitation area to assist in the 

control of invasive plant species.   
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OTHER WATERS REHABILITATION 

Other waters rehabilitation will be accomplished by restricting livestock access to existing 

riparian vegetation in the riparian corridors (Appendix C and Table 6-6). 

7.3.2.13 FORD (APN 108-030-02) 

The mitigation goals for this Ford parcel are BM rehabilitation, Group 2 wetland establishment, 

wetland rehabilitation, riparian establishment, riparian rehabilitation, and other waters 

rehabilitation. Grazing will be retained on a portion of this parcel.  

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 

BAKER’S MEADOWFOAM REHABILITATION  

Rotational grazing will be used to promote the establishment of native wetland species. Grazing 

management will occur on a portion of this parcel. Grazing management comprises replacing and 

adding grazing infrastructure (e.g. fences and gates, water troughs) to support rotational grazing. 

Rotational grazing will be used to maintain or improve occupied and potential habitat of BM. 

The grazing objectives and performance standards for BM are provided in the Grazing 

Management Plan (Appendix Q). 

WETLAND ESTABLISHMENT 

Wetland establishment at this parcel will consist of Group 2 wetland establishment totaling 

1.86 acres (Appendix C and Table 6-5). The established wetland footprint will extend from this 

parcel to the north end of the adjacent Ford parcel (APN 108-020-04). Figure 7-5 is a graphic 

representation of wetland establishment efforts at these parcels. The wetland establishment area 

is an area of upland between a wet meadow complex and the riparian corridor. The grading and 

planting plans for offsite wetland establishment are presented in Appendix E.  

Preliminary and detailed soil evaluations were performed on the parcel by a soil scientist in 

August and December 2011, respectively. A geomorphologist also participated in the survey to 

evaluate the condition of the existing land surface and its feasibility for establishing wetlands. 

Five shallow soil pit profiles (preliminary soil evaluation) were described—four placed in 

existing uplands, and the remaining pit located in the adjacent wet meadow to serve as a 

reference area. The soil profile and site description forms are provided in Appendix O. The 



Chapter 7. Mitigation Work Plan 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
7-72 

 

evaluation results indicated that with the exception of pits 1b, 2b, and 4b, the soil type and range 

of soil characteristics in the proposed wetland establishment area are similar to the range of soils 

in the adjacent wet meadow. 

Five backhoe pit profiles (detailed soil evaluation) were described, all of which were placed in 

existing uplands. Soils in this parcel were assigned wetland establishment suitability ratings 

ranging from low to high. Some of the soils were inferred to have moderate permeability at or 

just below finish grade (for example, profile V) and therefore suitable for wetland establishment. 

However, profiles Y, 1b, 2b, and 4b contained loamy sand and pebbly layers that would exist at 

or just below the planned finish grade elevation. Such layers were determined to be excessively 

permeable, such that wetlands established in and near these locations could be subject to 

excessive lateral movement of in-profile water toward Outlet Creek.  

Consequently, the grading plan that covers this parcel was revised to exclude areas in the vicinity 

of profiles Y, 1b, 2b, and 4b from the proposed mitigation. 

The proposed establishment site also was surveyed by a geomorphologist to evaluate the 

condition of the existing land surface and its feasibility for establishing wetlands. The eastern 

extent of this established wetland will be approximately 75 feet from the top of bank on Outlet 

Creek. Based on the proposed grading limit, it was determined that the proposed grading area 

would not encroach on, lower, or impair the existing natural levee. The geomorphologist also 

evaluated the area for the potential for overbank flow and sediment deposition; no concerns were 

identified. 

Wetland inundation surveys were performed at the offsite mitigation parcels during December 

2010 through May 2011. Based on preliminary inundation survey results, reported in a baseline 

report prepared by Caltrans (2011), the majority of the adjacent wetland was inundated for at 

least 1 month with some areas ponded for 2 months. Approximately one half of the uplands 

proposed for wetland establishment also were inundated for at least 1 month. The wetland 

inundation surveys did not assess soil saturation, but it is presumed that some of the upland soils 

also may have been saturated for an extended period of time during the winter of 2010–2011. 

The wetland inundation maps for the offsite mitigation parcels are presented in Appendix H. 

WETLAND REHABILITATION—GRAZED AREAS 

Rotational grazing will be used to promote the establishment of native wetland species. Grazing 

management will occur on 8.81 acres of this parcel (Appendix C and Table 6-5). Grazing 

management comprises replacing and adding grazing infrastructure (e.g., fences and gates, water 
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troughs) to support rotational grazing. The Grazing Management Plan sets forth how the grazing 

and associated management activities will be implemented (Appendix Q).  

WETLAND REHABILITATION—UNGRAZED AREAS 

Wetland rehabilitation will be accomplished by removing grazing from most of the parcel and 

implementing Type 3 and Type 4 rehabilitation actions totaling 27.71 acres (Appendix C and 

Table 6-5). Type 3 rehabilitation actions (13.05 acres) will be implemented in wet meadow on 

the west side of the parcel, and Type 4 rehabilitation actions (14.66 acres) will be implemented 

in wet meadow on the east side of the parcel.  

RIPARIAN ESTABLISHMENT 

Riparian habitat will be established in portions of the Category I Riparian Corridors on Outlet 

Creek and Old Outlet Creek that currently do not support woody riparian vegetation. The 

locations of the riparian establishment areas are shown in Appendix C. Additional information 

on the implementation of riparian establishment can be found in section 7.3.3.5.  

RIPARIAN REHABILITATION 

Riparian rehabilitation will occur in portions of the Category I Riparian Corridors on Outlet 

Creek and Old Outlet Creek that currently support woody riparian vegetation. Riparian 

rehabilitation will be accomplished by fencing to restrict livestock access to riparian corridors 

(Appendix C). Targeted grazing may be used to assist in the control of invasive plant species. 

OTHER WATERS REHABILITATION 

Other waters rehabilitation will be accomplished by restricting livestock access to existing 

riparian vegetation along Outlet Creek and Old Outlet Creek (Appendix C and Table 6-6). 

7.3.2.14 FORD (APN 108-010-05) 

The mitigation goals for this Ford parcel are BM rehabilitation, wetland, other waters, and 

riparian rehabilitation and riparian establishment.  

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 
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BAKER’S MEADOWFOAM REHABILITATION  

Rotational grazing will be used to maintain or improve occupied and potential habitat of BM. 

Grazing management will occur on the majority of this parcel. Grazing management comprises 

replacing and adding grazing infrastructure (e.g. fences and gates, water troughs) to support 

rotational grazing. The grazing objectives and performance standards for BM are provided in the 

Grazing Management Plan (Appendix Q). 

WETLAND REHABILITATION—GRAZED AREAS 

Rotational grazing will be used to promote the establishment of native wetland species. Grazing 

management will occur on 65.08 acres of this parcel (Appendix C and Table 6-5). Grazing 

management comprises replacing and adding grazing infrastructure (e.g., fences and gates, water 

troughs) to support rotational grazing. The Grazing Management Plan sets forth how the grazing 

and associated management activities will be implemented (Appendix Q).  

WETLAND REHABILITATION—UNGRAZED AREAS 

Wetland rehabilitation in this area will be accomplished by removing grazing and implementing 

6.44 acres of Type 5 rehabilitation actions within the Category I Riparian Corridor of Davis 

Creek on the south side of the parcel (Appendix C and Table 6-5). 

RIPARIAN ESTABLISHMENT 

Riparian habitat will be established in the Category I Riparian Corridor on Davis Creek, 

downstream of the Type 5 wetland rehabilitation area, which currently does not support woody 

riparian vegetation. The locations of the riparian establishment areas are shown in Appendix C 

Additional information on the implementation of riparian establishment areas can be found in 

section 7.3.3.5.  

RIPARIAN REHABILITATION 

Riparian rehabilitation will occur in a small portion of the Category I Riparian Corridor on Davis 

Creek that currently supports woody riparian vegetation. Riparian rehabilitation will be 

accomplished by excluding livestock from riparian corridor Table 6-3). Targeted grazing may be 

used to assist in the control of invasive plant species on a small portion of the riparian 

rehabilitation area that is State only mitigation (the remainder also provides federal mitigation 

credit, where grazing is currently prohibited.   
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OTHER WATERS REHABILITATION 

Other waters rehabilitation will be accomplished by restricting livestock access to existing 

riparian vegetation in the riparian corridor along Davis Creek (Appendix C and Table 6-6). 

7.3.2.15 FORD (APN 108-030-05) 

The mitigation goals for this Ford parcel are Type 3 wetland rehabilitation, riparian 

establishment, riparian rehabilitation and other waters rehabilitation. Grazing will be prohibited 

on much of this parcel.  

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 

WETLAND REHABILITATION—UNGRAZED AREAS 

Wetland rehabilitation will be accomplished by removing grazing from the entire parcel and 

implementing 61.75 acres of Type 3 rehabilitation actions (Appendix C and Table 6-5).  

RIPARIAN ESTABLISHMENT 

Riparian habitat will be established in portions of the Category I Riparian Corridor on Outlet 

Creek that currently do not support woody riparian vegetation. The locations of the riparian 

establishment areas are shown in Appendix C. Additional information on the implementation of 

the riparian establishment areas can be found in section 7.3.3.5.  

RIPARIAN REHABILITATION 

Riparian rehabilitation will occur in portions of the Category I Riparian Corridor on Outlet Creek 

that currently support woody riparian vegetation. Riparian rehabilitation will be accomplished by 

fencing to restrict livestock access to the riparian corridor (Appendix C). Targeted grazing may 

be used to assist with the control of invasive plant species. 

OTHER WATERS REHABILITATION 

Other waters rehabilitation will be accomplished by restricting livestock access to the existing 

riparian vegetation in the riparian corridor along Outlet Creek (Appendix C ). 
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7.3.2.16  FROST (APN 108-070-04) 

The mitigation goals for this parcel are NCSG and BM rehabilitation, wetland rehabilitation, and 

other waters rehabilitation. Grazing will be retained on the majority of this parcel.  

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 

NORTH COAST SEMAPHORE GRASS REHABILITATION  

Rotational grazing will be used to maintain or improve occupied and potential habitat of NCSG 

(Appendix C and Figure 5-8). Grazing management will occur on a majority of this parcel. 

Grazing management comprises replacing and adding grazing infrastructure (e.g., fences and 

gates, water troughs) to support rotational grazing. A small population of NCSG occurs along the 

fence line on the east side of the parcel. The grazing objectives and performance standards for 

NCSG are provided in the Grazing Management Plan (Appendix Q).  

BAKER’S MEADOWFOAM REHABILITATION 

Rotational grazing will be used to maintain or improve occupied and potential habitat of BM. 

Grazing management will occur on a majority of this parcel. Grazing management comprises 

replacing and adding grazing infrastructure (e.g. fences and gates, water troughs) to support 

rotational grazing. Several small populations of BM occur along the fence line on the east side of 

the parcel. The grazing objectives and performance standards for BM are provided in the 

Grazing Management Plan (Appendix Q).  

WETLAND REHABILITATION—GRAZED AREAS 

Rotational grazing will be used to promote the establishment of native wetland species. Grazing 

management will occur on 41.34 acres of this parcel (Appendix C and Table 6-5). Grazing 

management comprises replacing and adding grazing infrastructure (e.g. fences and gates, water 

troughs) to support rotational grazing. The Grazing Management Plan sets forth how the grazing 

and associated management activities will be implemented (Appendix Q).  

OTHER WATERS REHABILITATION 

Other waters rehabilitation will be accomplished by repairing a complex of headcuts in the 

northeast corner of the parcel to reduce sedimentation to Berry Creek (Appendix C). These sites 
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are located in a riparian area that will be fenced to exclude livestock from planted areas during 

the performance monitoring period. . 

Five headcuts are located near the northeast corner of the parcel. Three of these are instream 

headcuts on a small unnamed tributary to Berry Creek and two are upland headcuts. The 

headcuts appear to be unstable and have high potential to contribute sediment to Berry Creek via 

the unnamed tributary. These sites will be repaired by placing soil fill to establish a step-pool 

grade control structure (see mitigation construction plans and special provisions for grading 

plans). Hydrology will be improved by reducing sedimentation to Berry Creek. The 

rehabilitation areas will be seeded and planted with native species. The grading and planting 

plans for the headcut repair areas are presented in Appendix E. 

7.3.2.17 GOSS (APN 103-230-02) 

The mitigation goals for this parcel are NCSG and BM rehabilitation, Group 1 wetland 

establishment, and wetland rehabilitation. Grazing will be retained on the majority of this parcel.  

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 

NORTH COAST SEMAPHORE GRASS REHABILITATION  

Rotational grazing will be used to maintain or improve NCSG populations (Appendix C and 

Figure 5-7). Grazing management comprises replacing and adding grazing infrastructure (e.g. 

fences and gates, water troughs) to support rotational grazing. Woody shrub and vine species will 

be removed as they occur in or near NCSG populations to prevent competition with this species. 

The grazing objectives and performance standards for NCSG are provided in the Grazing 

Management Plan (Appendix Q). 

BAKER’S MEADOWFOAM REHABILITATION  

Rotational grazing will be used to maintain or improve occupied and potential habitat of BM. 

Grazing management will occur on a majority of this parcel (Appendix C). Grazing management 

comprises replacing and adding grazing infrastructure (e.g. fences and gates, water troughs) to 

support rotational grazing. Several small populations of BM occur along the fence line on the 

east side of the parcel. The grazing objectives and performance standards for BM are provided in 

the Grazing Management Plan (Appendix Q).  
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WETLAND ESTABLISHMENT 

A Group 1 wetland, totaling 7.47 acres, will be established that will span portions of three 

parcels: Goss, MGC Plasma Middle, and MGC Plasma North (Appendix C and Table 6-5). 

Wetland establishment for this mitigation unit is discussed in detail in Section 7.3.2.24, MGC 

Plasma Middle. The grading and planting plans for offsite wetland establishment are presented in 

Appendix E. 

WETLAND REHABILITATION—GRAZED AREAS 

Rotational grazing will be used to promote the establishment of native wetland species. Grazing 

management will occur on 8.16 acres of this parcel. Grazing management comprises replacing 

and adding grazing infrastructure (e.g. fences and gates, water troughs) to support rotational 

grazing. The Grazing Management Plan sets forth how the grazing and associated management 

activities will be implemented (Appendix Q). 

7.3.2.18 HUFF (APN 037-240-RW) 

The mitigation goals for this parcel are wetland preservation and other waters preservation. 

Grazing did not occur on this parcel previously and is not planned in the future. Caltrans will 

construct exclusion fencing to prohibit unauthorized access to this parcel.  

A small population of BM is present at this site but is not included in the mitigation credit 

calculations because CDFW has indicated that BM will die out without grazing. This population 

has existed thus far without grazing; however, in light of CDFW’s position and the inability to 

graze the parcel because of its inaccessibility, Caltrans did not consider the population part of the 

preservation credit. 

Information about long-term management and adaptive management is presented in Chapters 11 

and 12, respectively. Sensitive biological resources and the mitigation actions for the parcel are 

shown in Appendix C. 

WETLAND AND OTHER WATERS PRESERVATION 

The Huff parcel supports wetland and other waters habitat. Grazing will not occur on this parcel 

because it is inaccessible; it is bounded on all sides by a railroad alignment, US 101, and Outlet 

Creek. Caltrans will install exclusion fence or other exclusion methods to prohibit unauthorized 

use of this parcel. 
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7.3.2.19 HUFFMAN (APN 108-040-08) 

The mitigation goal for this parcel is NCSG habitat establishment and wetland rehabilitation. 

Grazing may be retained on this parcel; however, another land management action (e.g. mowing) 

may be more appropriate because of the small parcel size and difficult access.  

The performance objectives for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Because this is an 

experimental action, quantitative performance standards have not been assigned and no remedial 

actions are required. Information about long-term management and adaptive management is 

presented in Chapters 11 and 12, respectively. Other sensitive biological resources and the 

mitigation actions for the parcel are shown in Appendix C. 

NORTH COAST SEMAPHORE GRASS ESTABLISHMENT 

This parcel currently supports NCSG populations. The existing NCSG populations are shown on 

Figure 5-9. The NCSG establishment area is shown on Appendix C. The mitigation activities on 

this parcel will include transplanting salvaged NCSG from the permanent impact areas in the 

bypass alignment, seeding with NCSG seed collected on the Huffman parcel, and planting 

container stock grown from seeds collected on the Huffman parcel. Caltrans also will develop a 

management approach to maintain the NCSG populations on this parcel.  

WETLAND REHABILITATION—GRAZED AREAS 

Rotational grazing will be used to promote the establishment of native wetland species as well as 

NCSG. Grazing management comprises replacing and adding grazing infrastructure (e.g., fences 

and gates, water troughs) to support rotational grazing. The Grazing Management Plan sets forth 

how the grazing and associated management activities will be implemented (Appendix Q).  

7.3.2.20 LUSHER (APN 108-030-03) 

The mitigation goals for this parcel are BM rehabilitation, wetland rehabilitation, riparian 

establishment, riparian rehabilitation, and other waters rehabilitation. Grazing will be retained on 

this parcel.  

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 
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BAKER’S MEADOWFOAM REHABILITATION  

Rotational grazing will be used to maintain or improve occupied and potential habitat of BM. 

Grazing management will occur on the majority of this parcel. Grazing management comprises 

replacing and adding grazing infrastructure (e.g. fences and gates, water troughs) to support 

rotational grazing. The grazing objectives and performance standards for BM are provided in the 

Grazing Management Plan (Appendix Q). 

WETLAND REHABILITATION—GRAZED AREAS 

Grazing management will occur on 11.37 acres of this parcel (Appendix C and Table 6-5). 

Grazing management comprises replacing and adding grazing infrastructure (e.g. fences and 

gates, water troughs) to support rotational grazing. Rotational grazing will be used to promote 

the establishment of native wetland species. The Grazing Management Plan sets forth how the 

grazing and associated management activities will be implemented (Appendix Q). 

RIPARIAN ESTABLISHMENT 

Riparian habitat will be established in portions of the Category I Riparian Corridors on Mill 

Creek and Upp Creek that currently do not support woody riparian vegetation. The locations of 

the riparian establishment areas are shown in Appendix C. Additional information on the 

implementation of riparian establishment areas can be found in section 7.3.3.5.  

RIPARIAN REHABILITATION 

Riparian rehabilitation will occur in portions of the Category I Riparian Corridors on Mill Creek 

and Upp Creek that currently support woody riparian vegetation. Riparian rehabilitation will be 

accomplished by restricting livestock access to riparian corridors (Appendix C and Table 6-3). 

Target grazing may be used to assist with invasive plant species control. 

OTHER WATERS REHABILITATION 

Other waters rehabilitation will be accomplished by restricting livestock access to existing 

riparian vegetation in the riparian corridors, widening the riparian corridors by planting 

additional vegetation and excluding livestock from the planted riparian areas (Appendix C and 

Table 6-6). 
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7.3.2.21 LUSHER (APN 038-060-08) 

The mitigation goals for this parcel are riparian establishment, riparian rehabilitation, other 

waters rehabilitation and oak woodland establishment. Grazing is not planned on the majority of 

this parcel.  

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 

RIPARIAN ESTABLISHMENT 

Riparian habitat will be established in portions of the Category I Riparian Corridor on Upp Creek 

that currently do not support woody riparian vegetation. The locations of the riparian 

establishment areas are shown in Appendix C. Additional information on the implementation of 

riparian establishment areas can be found in section 7.3.3.5.  

RIPARIAN REHABILITATION 

Riparian rehabilitation will occur in portions of the Category I Riparian Corridor on Upp Creek 

that currently support woody riparian vegetation. Riparian rehabilitation will be accomplished by 

fencing to restrict livestock access to riparian corridors (Appendix C and Table 6-3). Target 

grazing may be used to assist with invasive plant species control. 

OTHER WATERS REHABILITATION 

Other waters rehabilitation will be accomplished by restricting livestock access to existing 

riparian vegetation in the riparian corridor, widening the riparian corridor by planting additional 

vegetation and excluding livestock from the planted areas (Appendix C). 

OAK WOODLAND ESTABLISHMENT 

Oak woodland establishment will be accomplished by planting oaks and other woodland species 

(e.g., Oregon ash) in areas delineated as mixed marsh (Appendix C).  Oak woodland species 

have begun to colonize portions of this parcel.  The oak woodland planting plan will include 

species that have colonized this parcel as well woodland species that occur in existing riparian 

wetland on this parcel. 
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7.3.2.22 LUSHER (APN 108-030-04) 

The mitigation goals for this parcel are NCSG rehabilitation, Group 2 wetland establishment, 

wetland rehabilitation, riparian establishment, riparian rehabilitation, and other waters 

rehabilitation. Grazing will be retained on a portion of this parcel.  

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 

NORTH COAST SEMAPHORE GRASS REHABILITATION  

Rotational grazing will be used to maintain or improve NCSG populations (Figure 5-10). 

Grazing management comprises replacing and adding grazing infrastructure (e.g. fences and 

gates, water troughs) to support rotational grazing. . Woody shrub and vine species will be 

removed as they occur in or near NCSG populations to prevent competition with this species. 

The grazing objectives and performance standards for NCSG are provided in the Grazing 

Management Plan (Appendix Q). 

WETLAND ESTABLISHMENT 

Wetland establishment at this parcel will consist of Group 2 wetland establishment totaling 

5.22 acres (Appendix C and Table 6-5). The grading and planting plans for offsite wetland 

establishment are presented in Appendix E. Figure 7-6 is a graphic representation of wetland 

establishment efforts at this parcel. The wetland establishment area is an area of upland between 

a wet meadow complex and the riparian corridor.  

Wetland grading will consist of lowering a portion of this upland to match, or be slightly lower 

than, the elevation of the adjacent wet meadow located to the west. The wetland establishment 

area is expected to support wet meadow because the established wetland will share surface and 

groundwater characteristics similar to those of the existing wet meadow (i.e. it will be seasonally 

saturated or inundated by rainfall and/or is subject to a seasonal shallow groundwater table). The 

newly graded wetlands will be tied into existing topographic contours. The excess soil from 

grading will be disposed of offsite. The established wetlands will be seeded and planted with 

native wetland species.  

Preliminary and detailed soil evaluations were performed on the parcel by a soil scientist in 

August and December 2011, respectively. A geomorphologist also participated in the survey to 

evaluate the condition of the existing land surface and its feasibility for establishing wetlands.  
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Four shallow soil pit profiles were described—three placed in existing upland, and the remaining 

pit located in the adjacent wet meadow to serve as reference area. The soil profile and site 

description forms are provided in Appendix O. The survey results indicate that the soil type and 

range of soil characteristics in the proposed wetland establishment area are similar to the range 

of soils in the adjacent wet meadow. 

Five backhoe pit profiles (detailed soil evaluation) were described—four placed in existing 

uplands, and the remaining pit (CC) located at the base of the natural levee along Outlet Creek to 

provide information on the continuity with highly permeable layers observed in pit BB. Soils in 

this parcel were assigned suitability ratings ranging from low-medium to high. Some of the 

profiles were inferred to have moderate permeability at or just below finish grade (for example, 

profile Z) and therefore suitable for wetland establishment. However, profiles AA and BB 

contained continuous gravelly sand, fine loamy sand, and very gravelly sand layers that would 

exist at or just below the planned finish grade elevation. Such layers were determined to be 

excessively permeable, such that wetlands established in and near these locations could be 

subject to excessive lateral movement of in-profile water toward Outlet Creek. Consequently, the 

grading plan that covers this parcel was revised to exclude areas in the vicinity of profiles AA 

and BB from the proposed mitigation. 

Wetland inundation surveys were performed for the offsite mitigation parcels during December 

2010 through May 2011. Based on preliminary inundation survey results reported in a baseline 

report prepared by Caltrans (2011), the portions of the adjacent wetland were inundated for 2 to 

4 months. Portions of the uplands proposed for wetland establishment were inundated for at least 

1 to 2 months. The wetland inundation surveys did not assess soil saturation, but it is presumed 

that some of the upland soils also may have been saturated for an extended period of time during 

the winter of 2010–2011. The wetland inundation maps for the offsite mitigation parcels are 

presented in Appendix H. 

The proposed establishment site also was surveyed by a geomorphologist to evaluate the 

condition of the existing land surface and its feasibility for establishing wetlands. It was 

determined that the proposed grading area would not encroach on, lower, or impair the existing 

natural levee. The geomorphologist also evaluated the area for the potential for overbank flow 

and sediment deposition; no concerns were identified. 

WETLAND REHABILITATION—GRAZED AREAS 

Rotational grazing will be used to promote the establishment of native wetland species. Grazing 

management will occur on 9.02 acres of this parcel (Appendix C and Table 6-5). Grazing 

management comprises replacing and adding grazing infrastructure (e.g., fences and gates, water  
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troughs) to support rotational grazing. The Grazing Management Plan sets forth how the grazing 

and associated management activities will be implemented (Appendix Q).  

WETLAND REHABILITATION—UNGRAZED AREAS 

Wetland rehabilitation will be accomplished by removing grazing from portions of the parcel and 

implementing 6.36 acres of Type 4 rehabilitation, 11.14 acres of Type 3 rehabilitation and 0.54 

acres of Type 1 rehabilitation (Appendix C and Table 6-5). Type 3 and 4 wetland rehabilitation 

will include planting wetland and riparian species in existing wet meadow.  

RIPARIAN ESTABLISHMENT 

Riparian habitat will be established in portions of the Category I Riparian Corridors on Outlet 

Creek, Old Outlet Creek, and Mill Creek that currently do not support woody riparian vegetation. 

The locations of the riparian establishment areas are shown in Appendix C. Additional 

information on the implementation of riparian establishment areas can be found in section 

7.3.3.5.  

RIPARIAN REHABILITATION 

Riparian rehabilitation will occur in portions of the Category I Riparian Corridors on Outlet 

Creek, Old Outlet Creek, and Mill Creek that currently support woody riparian vegetation. 

Riparian rehabilitation will be accomplished by fencing to restrict livestock access to riparian 

corridors (Appendix C and Table 6-3). Target grazing may be used to assist in the control of 

invasive plant species. 

OTHER WATERS REHABILITATION 

Other waters rehabilitation will be accomplished by restricting livestock access to existing 

riparian vegetation in the riparian corridors (Appendix C and Table 6-6). Two unstable headcuts 

in a seasonal swale also will be reestablished and planted to reduce sedimentation to downstream 

sources. Livestock will be excluded from planted riparian areas. Appendix E presents the grading 

and planting plans for the headcut repair areas. 

The two instream headcuts are located on a short unnamed tributary to Old Outlet Creek. The 

instream headcuts appear unstable with high potential for sediment to enter Old Outlet Creek. 

These two headcuts will be repaired by placing soil fill to establish a step-pool grade control 

structure (see mitigation construction plans and special provisions for grading plans). Hydrology 

will be improved by reducing sedimentation to Old Outlet Creek. 
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7.3.2.23 MGC PLASMA NORTH (APN 103-230-06) 

The mitigation goals for this parcel are NCSG and BM rehabilitation, Group 1 wetland 

establishment, and wetland rehabilitation. Grazing will be retained on the majority of this parcel.  

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 

NORTH COAST SEMAPHORE GRASS REHABILITATION  

Rotational grazing will be used to maintain or improve NCSG populations (Appendix C and 

Figure 5-7). Grazing management comprises replacing and adding grazing infrastructure (e.g., 

fences and gates, water troughs) to support rotational grazing.  Woody shrub and vine species 

will be removed as they occur in or near NCSG populations to prevent competition with this 

species. The grazing objectives and performance standards for NCSG are provided in the 

Grazing Management Plan (Appendix Q). 

BAKER’S MEADOWFOAM REHABILITATION  

Rotational grazing will be used to maintain or improve occupied and potential habitat of BM. 

Grazing management will occur on the majority of this parcel. Grazing management comprises 

replacing and adding grazing infrastructure (e.g., fences and gates, water troughs) to support 

rotational grazing. The grazing objectives and performance standards for BM are provided in the 

Grazing Management Plan (Appendix Q). 

WETLAND ESTABLISHMENT 

A Group 1 wetland, totaling 7.47 acres, will be established that will span portions of three 

parcels: Goss, MGC Plasma Middle, and MGC Plasma North (Appendix C and Table 6-5). 

Wetland establishment for this mitigation unit is discussed in detail in Section 7.3.24, MGC 

Plasma Middle. The grading and planting plans for offsite wetland establishment are presented in 

Appendix E. 

WETLAND REHABILITATION—GRAZED AREAS 

Rotational grazing will be used to promote the establishment of native wetland species. Grazing 

management will occur on 2.68 acres of this parcel (Appendix C and Table 6-5). Grazing 

management comprises replacing and adding grazing infrastructure (e.g. fences and gates, water 
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troughs) to support rotational grazing. The Grazing Management Plan sets forth how the grazing 

and associated management activities will be implemented (Appendix Q).  

7.3.2.24 MGC PLASMA MIDDLE (APN 103-250-14) 

The mitigation goals for this parcel are Group 1 wetland establishment and wetland 

rehabilitation. Grazing will be retained on the majority of this parcel.  

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 

WETLAND ESTABLISHMENT 

The details of wetland establishment for the Goss and MGC Plasma North parcels are discussed 

in this section because the proposed wetland spans portions of all three parcels. The other 

mitigation actions (wetland rehabilitation) refer to only the MGC Plasma Middle parcel. 

Wetland establishment at MGC Plasma (Middle and North parcels) and Goss offsite mitigation 

parcels will consist of Group 1 wetland establishment totaling 7.47 acres (Appendix C and Table 

6-5). This wetland will span portions of all three parcels. Figure 7-7 is a graphic representation of 

wetland establishment efforts at the MGC Plasma/Goss parcels. The grading and planting plans 

for offsite wetland establishment are presented in Appendix E. 

As described in Section 5.3.10.3 in Chapter 5, “Baseline Information,” the soils at these parcels 

and in the area to be graded are composed of Gielow sandy loam (0–5% slopes), Cole clay loam 

(0–2% slopes), and Clear Lake clay (0–2% slopes). Gielow sandy loam is a somewhat poorly 

drained soil with sandy loam from 0 to 4 inches, loam from 4 to 11 inches, and stratified sandy to 

clay loam from 11 to 60 inches deep. Cole clay loam is a somewhat poorly drained soil with clay 

loam from 0 to 8 inches, silty clay from 41 to 60 inches, and silty clay loam from 41 to 60 inches 

depth. Clear Lake clay is a poorly drained soil with clay from 0 to 49 inches and clay loam from 

49 to 65 inches depth. The soil’s moderate or slow permeability and poor drainage allow 

seasonal inundation and saturated soil conditions during the rainy season, thereby providing 

conditions for wetland hydrology. This is evidenced by the existing wetlands that surround the 

wetland establishment site. 

As described in Section 5.1.3, groundwater hydrology in Little Lake Valley is related to the 

aquifer underlying the valley. The upper portion of the aquifer occurs in alluvium that is 

composed of silt, clay, gravel, and sand (Farrar 1986). The presence of sheets of fine-grained  
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sediments causes much of the aquifer to be confined or semiconfined. Overall in Little Lake 

Valley, including these parcels, it is difficult to determine with certainty that the water is not 

perched on impermeable layers located above the main aquifer. If the water is perched, the 

primary source of water to support the wetlands on these parcels is rainfall (average annual 

precipitation of 50 inches per year) and surface runoff. If the water represents the top of the main 

aquifer, the wetlands on these parcels are supported by the aquifer as a whole. In either case, the 

presence of seasonally saturated wetlands adjacent to the established wetland site indicates that 

water is available for wetland establishment. 

Test pits were dug, and groundwater monitoring wells have been installed at the MGC Plasma 

North/Goss parcels as part of studies related to NCSG (California Department of Transportation 

2010). The test pits, dug during March 2010, generally found water within 10 inches of the soil 

surface. The monitoring wells found water within 12 inches of the soil surface during April 2010 

and within 29 inches of the soil surface during May 2010, indicating that water levels remain 

close to the soil surface through a large portion of the spring. The results from the test pits and 

groundwater monitoring wells indicate that water likely would be present in the wetlands 

through May during wet years. Results from the wetland delineation surveys indicate that during 

drier years the wetlands may be dry as early as May. This timeframe is appropriate for hydrology 

to support wet meadow. 

Surface hydrology at these parcels and in the area to be graded includes artificial drainages that 

drain water from the parcels into adjacent streams and other drainages. On the Goss parcel, 

hydrology is influenced by a series of artificial drainages apparently intended to drain sufficient 

surface water away from the center of the parcel to enable hay production and livestock grazing. 

These drainages form the western, southern, and eastern boundaries of the parcel, generally 

directing surface water flows from south to northwest. An additional artificial drainage bisects 

the parcel, draining surface water from southeast to northwest, and includes a corrugated metal 

culvert that allows equipment to access the south end of the parcel for mowing. It appears that 

excavation of this feature has allowed the northeast corner of the Goss parcel to develop into or 

to remain upland. 

As part of wetland establishment actions at the Goss parcel, the surface water hydrology will be 

altered. Artificial drainages, ranging from approximately 6 inches to 1 foot deep, will be 

regraded into wider, shallower swales. The swales will continue to drain water in the same 

direction but will reduce runoff times and increase the residence time of water on the parcel. 

Additionally, some of the surface flow in the swales will be redirected into established 

depressional wetlands that will be located adjacent to the swales and to the existing wet meadow 
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complex. Areas of slightly higher elevations will be lowered to tie together the existing swales 

and established swales. One large swale wetland complex will be established. 

On the MGC Plasma parcels, a remnant stream channel is apparent that likely flowed through the 

two MGC Plasma parcels from southeast to northwest. As part of wetland establishment actions 

at the MGC Plasma parcels, the current hydrology will be altered. Artificial drainages, ranging 

from approximately 6 inches to 1 foot deep, occur at several locations on these parcels and will 

be regraded into wider, shallower swales or converted to wet meadow. The swales will continue 

to drain water in the same direction but will reduce runoff times and increase the residence time 

of water on the parcel. 

Wetland establishment will be accomplished by grading uplands adjacent to existing wet 

meadow to establish additional wet meadow habitat. The newly graded wetland will be tied into 

existing topographic contours. The established wetland will be excavated to a depth comparable 

to adjacent wetlands (average range of 0 to 1.16 feet). No topsoil importation is planned for the 

wetland because existing topsoil from the graded area will be harvested (approximately the top 

4 inches) and stockpiled for later use in topdressing the established wetland. Topsoil will be 

stockpiled in upland areas outside ESA boundaries. The excess soil from grading will be 

disposed of offsite. 

WETLAND REHABILITATION—GRAZED AREAS 

Rotational grazing will be used to promote the establishment of native wetland species. Grazing 

management will occur on 0.35 acre of this parcel (Appendix C and Table 6-5). Grazing 

management comprises replacing and adding grazing infrastructure (e.g., fences and gates, water 

troughs) to support rotational grazing. The Grazing Management Plan sets forth how the grazing 

and associated management activities will be implemented (Appendix Q). 

WETLAND REHABILITATION—UNGRAZED AREAS 

Wetland rehabilitation will be accomplished by removing grazing from two existing wet 

meadows on the east side of the parcel and implementing 1.28 acres of Type 4 rehabilitation 

actions (Appendix C and Table 6-5). 

7.3.2.25 NANCE (APN 108-050-06) 

The mitigation goals for the Nance parcel are BM rehabilitation, wetland rehabilitation, riparian 

establishment, riparian rehabilitation, and other waters rehabilitation. Grazing will be retained on 

the majority of this parcel.  
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The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 

BAKER’S MEADOWFOAM REHABILITATION  

Rotational grazing will be used to maintain or improve occupied and potential habitat of BM. 

Grazing management will occur on the majority of this parcel. Grazing management comprises 

replacing and adding grazing infrastructure (e.g., fences and gates, water troughs) to support 

rotational grazing. The grazing objectives and performance standards for BM are provided in the 

Grazing Management Plan (Appendix Q). 

WETLAND REHABILITATION—GRAZED AREAS 

Rotational grazing will be used to promote the establishment of native wetland species. Grazing 

management will occur on 69.01 acres of this parcel (Appendix C and Table 6-5). Grazing 

management comprises replacing and adding grazing infrastructure (e.g., fences and gates, water 

troughs) to support rotational grazing. The grazing Management Plan sets forth how the grazing 

and associated management activities will be implemented (Appendix Q).  

WETLAND REHABILITATION—UNGRAZED AREAS 

Wetland rehabilitation will be accomplished by removing grazing from and widening the riparian 

corridors adjacent to Berry Creek (a Category I stream) by implementing 1.74 acres of Type 5 

rehabilitation and 1.74 acres of Type 1 rehabilitation (Appendix C and Table 6-5). Native 

riparian vegetation will be planted in the riparian corridor. 

RIPARIAN ESTABLISHMENT 

Riparian habitat will be established in portions of the Category I Riparian Corridor on Berry 

Creek that currently do not support woody riparian vegetation. The locations of the riparian 

establishment areas are shown in Appendix C. Additional information on the implementation of 

riparian establishment areas can be found in section 7.3.3.5.  

RIPARIAN REHABILITATION 

Riparian rehabilitation will occur in portions of the Category I Riparian Corridor on Berry Creek 

that currently support woody riparian vegetation. Riparian rehabilitation will be accomplished by 

fencing to restrict livestock access to the riparian corridor (Appendix C and Table 6-3). Target 

grazing may be used to assist with invasive plant species control. 
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OTHER WATERS REHABILITATION 
 

Other waters rehabilitation will be accomplished by restricting livestock access to existing 

riparian vegetation in the riparian corridor along Berry Creek, widening the riparian corridor by 

planting additional vegetation and excluding livestock from planted areas (Appendix C and 

Table 6-6). 

7.3.2.26 NIESEN (APN 108-040-02) 

The mitigation goals for the Niesen parcel are BM rehabilitation, Group 1 wetland establishment, 

wetland rehabilitation, riparian establishment, riparian rehabilitation and other waters 

rehabilitation. Grazing will be retained on approximately one half of this parcel.  

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 

Baker’s Meadowfoam Rehabilitation  

Rotational grazing will be used to maintain or improve occupied and potential habitat of BM. 

Grazing management will occur on the majority of this parcel. Grazing management comprises 

replacing and adding grazing infrastructure (e.g., fences and gates, water troughs) to support 

rotational grazing. The grazing objectives and performance standards for BM are provided in the 

Grazing Management PlanAppendix Q). 

WETLAND ESTABLISHMENT 

Wetland establishment at the Niesen parcel will consist of Group 1 wetland establishment 

totaling 5.12 acres (Appendix C and Table 6-5). The wet meadow will be established adjacent to 

US 101. The grading and planting plans for offsite wetland establishment are presented in 

Appendix E. Figure 7-8 is a graphic representation of wetland establishment efforts at this parcel.  

Wetland establishment will be accomplished by grading an upland overburden area to match the 

elevation of adjacent wet meadow habitat and establish additional wet meadow habitat. The 

newly graded wetland will be tied into existing topographic contours. The established wetland 

will be excavated to a depth comparable to adjacent wetlands to provide seasonal soil saturation. 

The depth of excavation will range from 0 to approximately 12 feet. 
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A soil scientist conducted a soil evaluation to determine proposed wetland establishment site 

suitability in July 2010. Soil pits were excavated at the wetland establishment site, the adjoining 

existing wetlands, and near the wetland reference monitoring site. Soil pits at the wetland 

establishment site were excavated to a depth below the proposed wetland soil surface elevation. 

Appendix O includes a memorandum (dated August 10, 2010) that presents the results of the soil 

evaluation for the Niesen parcel, as well as the other Group 1 wetland establishment areas. 

The evaluation of existing wetlands that occur adjacent to the wetland establishment site 

indicates that the existing wetlands occur on an overall planar alluvial fan and alluvial plain. The 

wetlands exist below the elevated “bench” of the establishment site. Based on the five pit 

excavations made in the existing wetlands, the subsoils are mostly clay loam; one had a clay 

subsoil in which the upper boundary is 12 inches beneath the surface. All of the soils had redox 

features beginning within 3 inches of the surface (Appendix O), and all had redox features in the 

subsoil, suggesting the presence of a seasonal high water table. The existing wetlands appear to 

be sustained primarily by a high water table. 

Gravelly to loamy fill material, ranging from 6 to 99 inches thick, was observed in most of the 

pits excavated in the upland overburden present at the wetland establishment site (Appendix O). 

Two pits had fill material mixed into the surface layer of the native soil, and in two pits no fill 

material was detected. The native soil beneath the fill material ranged from silt loam to silty clay 

loam. The depth to the upper boundary of the native soil appeared to be roughly level with that 

of the surrounding existing wetlands. Redox features were observed in most of the native soils 

below the fill material. In the pit located downslope of the stock pond, groundwater was 

observed at 40 inches depth. It is assumed that this water was a result of seepage from the pond. 

All the sites were rated as having a medium or higher suitability because native alluvial, marsh-

type soil exists at the elevation of the proposed finish grade, and most have redox features in the 

buried topsoil layer. It is expected that once wetland construction is complete, the established 

wetland will be sustained primarily by a high water table. 

No topsoil importation is planned for the wetland because existing topsoil from the graded area 

will be harvested (approximately the top 4 inches) and stockpiled for later use in topdressing the 

established wetland. The use of existing topsoil for the established wetland, which is dominated 

by upland species, will not result in the reintroduction of nonnative upland species because the 

established wetland hydrology will preclude establishment of nonnative upland species. Topsoil 

will be stockpiled in upland areas outside ESA boundaries. Caltrans has determined that the 

excess soil from grading will be suitable for fill material within the project footprint. 
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As described in Section 5.1.3, groundwater hydrology in Little Lake Valley is related to the 

aquifer underlying the valley. The upper portion of the aquifer occurs in alluvium that is 

composed of silt, clay, gravel, and sand (Farrar 1986). The presence of sheets of fine-grained 

sediments causes much of the aquifer to be confined or semiconfined. Overall in Little Lake 

Valley, including this parcel, it is difficult to determine with certainty that the water is not 

perched on impermeable layers located above the main aquifer. If the water is perched, the 

primary source of water to support the wetlands on this parcel is rainfall (average annual 

precipitation of 50 inches per year) and surface runoff. If the water represents the top of the main 

aquifer, the wetlands on this parcel are supported by the aquifer as a whole. In either case, the 

presence of seasonally saturated wetlands adjacent to the established wetland site indicates that 

water is available for wetland establishment. 

Surface hydrology at the Niesen parcel and in the area to be graded varies. In general, rainfall 

either percolates into the soil or occurs as surface runoff that flows downslope to an adjacent wet 

meadow. The hydrology will be altered as part of wetland establishment actions. As described 

below, the land surface will be lowered to match the elevation of the existing adjacent wet 

meadow. The land surface will slope gently to the north from the southern property boundary. 

An existing swale will be modified so that some of the drainage flows overland to support the 

established wet meadow. Additional surface hydrology will be provided by rainfall and surface 

runoff from the slope area east of existing US 101. 

WETLAND REHABILITATION—GRAZED AREAS 

Rotational grazing will be used to promote the establishment of native wetland species. Grazing 

management will occur on 3.92 acres of this parcel (Appendix C and Table 6-5). Grazing 

management comprises replacing and adding grazing infrastructure (e.g., fences and gates, water 

troughs) to support rotational grazing. The Grazing Management Plan sets forth how the grazing 

and associated management activities will be implemented (Appendix Q).  

WETLAND REHABILITATION—UNGRAZED AREAS 

Wetland rehabilitation will be accomplished by removing grazing from the parcel and 

implementing 1.36 acres of Type 4 rehabilitation and 0.11 acres of Type 2 rehabilitation adjacent 

to the established wetland (Appendix C and Table 6-5). 

RIPARIAN ESTABLISHMENT 

Riparian habitat will be established in portions of the Category II Riparian Corridor on Mill 

Creek that currently do not support woody riparian vegetation. The locations of the riparian 
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establishment areas are shown in Appendix C. Additional information on the implementation of 

riparian establishment areas can be found in section 7.3.3.5.  

RIPARIAN REHABILITATION 

Riparian rehabilitation will occur in portions of the Category II Riparian Corridor on Mill Creek 

that currently support woody riparian vegetation. Riparian rehabilitation will be accomplished by 

fencing to restrict livestock access to riparian corridors (Appendix C). Target grazing may be 

used to assist with invasive plant species control. 

OTHER WATERS REHABILITATION 

Other waters rehabilitation will be accomplished by fencing to restrict livestock access to the 

existing riparian corridor (Appendix C). 

7.3.2.27 TAYLOR (APN 037-210-16 AND  037-210-65) 

The mitigation goal for these parcels is oak woodland and oak woodland grassland preservation. 

The parcels (APN 037-210-16 and APN 037-221-65) currently support oak woodland and oak 

woodland grassland.  Information about long-term management and adaptive management is 

presented in Chapters 11 and 12, respectively. Sensitive biological resources and the mitigation 

actions for the parcel are shown in Appendix C. 

 Grazing management comprises replacing and adding grazing infrastructure (e.g., fences and 

gates, water troughs) to support rotational grazing. Rotational grazing will be used to maintain 

oak woodland and grassland habitat. The Grazing Management Plan sets forth how the grazing 

and associated management activities will be implemented (Appendix Q).  

7.3.2.28 WATSON (APN 037-250-05) 

The mitigation goal for this parcel is Type 1 wetland rehabilitation. Grazing is currently 

prohibited on this parcel.  

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 
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WETLAND REHABILITATION  

Wetland rehabilitation will be accomplished by prohibiting haying and other agricultural 

practices on this parcel, providing 49.53 acres of Type 1 rehabilitation actions (Appendix C and 

Table 6-5). Wetland rehabilitation preservation occurs on the entire parcel and extends from 

approximately US 101 on the west to Berry Creek on the east. 

7.3.2.29 WATSON EAST (APN 037-221-30) 

The mitigation goals for this parcel are BM rehabilitation, Group 1 and 2 wetland establishment, 

wetland rehabilitation, and oak woodland establishment. Grazing will be retained on the majority 

of this parcel.  

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 

BAKER’S MEADOWFOAM REHABILITATION  

Rotational grazing will be used to maintain or improve occupied and potential habitat of BM. 

Grazing management will occur on the majority of this parcel. Grazing management comprises 

replacing and adding grazing infrastructure (e.g., fences and gates, water troughs) to support 

rotational grazing. The grazing objectives and performance standards for BM are provided in the 

Grazing Management Plan (Appendix Q). 

WETLAND ESTABLISHMENT 

Wetland establishment at the Watson East parcel will include the establishment of Group 1 and 

Group 2 wet meadow. Group 1 wetland establishment will include establishment of 7.03 acres of 

wet meadow. Group 2 wetland establishment at the Watson East parcel will consist of the 

establishment of 1.69 acres of wet meadow (Appendix C and Table 6-5). The Group 2 wetlands 

are in upland in a wet meadow complex, and the wetland design will be similar to the design for 

the Group 1 wetlands. These areas will be lowered to match, or be slightly lower than, the 

elevation of adjacent wetland habitat and will be seasonally saturated or inundated by rainfall 

and/or groundwater. Figure 7-9 is a graphic representation of the Group 1 wetland establishment 

efforts at the Watson East parcel. The grading and planting plans for offsite wetland 

establishment are presented in Appendix E. 
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A soil scientist conducted a soil evaluation to determine proposed Group 1 wetland 

establishment site suitability in July 2010. Soil pits were excavated at the wetland establishment 

site, the adjoining existing wetlands, and near the wetland reference monitoring site. Soil pits at 

the wetland establishment site were excavated to a depth below the proposed wetland soil surface 

elevation. Appendix O includes a memorandum (dated August 10, 2010) that presents the results 

of the soil evaluation for the Niesen parcel, as well as the other Group 1 wetland establishment 

areas. A soil evaluation was not performed for the two small Group 2 wetlands. Wetland 

establishment at these sites consists of lowering two small linear upland features that are 

presumed to have been artificially created based on their size and the surrounding land form. Soil 

suitability is inferred based on the wetland delineation results that identified the land surrounding 

these berms as wetland. 

 As described in Section 5.3.14.3, existing soil at this parcel and in the area to be graded is 

composed of Feliz clay loam, gravelly substratum (2–8% slopes) and Cole clay loam (0–2% 

slopes). Feliz clay loam gravelly substratum is a well-drained soil comprising clay loam from 0 

to 46 inches and very gravelly clay loam from 46 to 63 inches depth. Cole clay loam is a 

somewhat poorly drained soil with clay loam from 0 to 8 inches, silty clay from 41 to 60 inches, 

and silty clay loam from 41 to 60 inches depth. Although the Feliz clay loam is well-drained, soil 

survey information from 1920 (Dean 1920) indicates that this Feliz soil was within the area of 

the lake that historically formed at the northern end of Little Lake Valley during the rainy 

season, even during very low rainfall years. This area of Little Lake Valley remains wet into the 

late spring and has saturated soil conditions that provide wetland hydrology, as evidenced by the 

existing wetlands that surround the two wetland establishment sites. 

As described in Section 5.1.3, groundwater hydrology in Little Lake Valley is related to the 

aquifer underlying the valley. The upper portion of the aquifer occurs in alluvium that is 

composed of silt, clay, gravel, and sand (Farrar 1986). The presence of sheets of fine-grained 

sediments causes much of the aquifer to be confined or semiconfined. Overall in Little Lake 

Valley, including these parcels, it is difficult to determine with certainty that the water is not 

perched on impermeable layers located above the main aquifer. If the water is perched, the 

primary source of water to support the wetlands on these parcels is rainfall (average annual 

precipitation of 50 inches per year) and surface runoff. If the water represents the top of the main 

aquifer, the wetlands on these parcels are supported by the aquifer as a whole. In either case, the 

presence of seasonally saturated wetlands adjacent to the established wetland sites indicates that 

water is available for wetland establishment. 

Surface hydrology at the Watson East parcel, including the area to be graded, is influenced by 

Berry Creek, which dissipates into an alluvial fan at the southwest boundary of the parcel. Two 
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intermittent streams occur on the eastern half of the parcel. The southernmost of these streams 

drains onto the parcel from the east and eventually dissipates into a wet meadow area. This 

drainage is channelized from the point where it enters the Watson East parcel to its terminus in 

the wet meadow. The other intermittent stream is located in the northeast corner of the parcel and 

flows from an area east of Reynolds Highway onto the parcel before dissipating into a wet 

meadow. The western portion of the parcel is subject to frequent and prolonged ponding, 

flooding, and/or a seasonally high water table during the winter months. As part of wetland 

establishment actions at the Watson East parcel, the current hydrology will be altered by grading 

the northern drainage so that the flow is spread out into the center of the parcel. 

Wetland establishment will be accomplished for the north wetland by grading uplands adjacent 

to existing wet meadow to establish additional wet meadow habitat. The newly graded wetlands 

will be tied into existing topographic contours. The north established wetland will be excavated 

(average range of 0 to 1.59 feet) to a depth comparable to adjacent wetlands. Wetland 

establishment will be accomplished for the south wetland by grading to lower the elevation to 

establish a larger wet meadow at the base of the new slope. The south established wetland will be 

excavated (range of 0 to 1.45 feet) to a depth comparable to adjacent wetlands (average range of 

0 to 1.45 feet). The wetlands will be over-excavated to accommodate topsoil/plant duff 

containing BM seed and plant material. This topsoil/plant duff will be placed as an 

approximately 4-inch topdressing in both established wetlands. The excess soil from grading will 

be disposed of offsite. 

WETLAND REHABILITATION—GRAZED AREAS 

Rotational grazing will be used to promote the establishment of native wetland species. Grazing 

management will occur on 50.64 acres of this parcel (Appendix C and Table 6-5). Grazing 

management comprises replacing and adding grazing infrastructure (e.g. fences and gates, water 

troughs) to support rotational grazing. The grazing management for this parcel is described in the 

grazing plan (Appendix Q).  

WETLAND REHABILITATION—UNGRAZED AREAS 

Wetland rehabilitation will be accomplished by implementing 1.80 acres of Type 3 rehabilitation 

actions and 23.26 acres of Type 1 rehabilitation (Appendix C and Table 6-5). The Type 3 

mitigation unit is adjacent to the Group 2 wetlands. The Type 1 mitigation unit is on the west 

side of Berry Creek. 
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OAK WOODLAND ESTABLISHMENT 

Oak woodland establishment will be accomplished by planting oaks in uplands between the 

existing and established wet meadow and Reynolds Highway and south of the Group 1 wetlands 

(Appendix C). 

7.3.2.30 WILDLANDS (APN 108-060-01) 

The mitigation goals for this parcel are BM rehabilitation, Group 2 wetland establishment, 

wetland rehabilitation, riparian establishment, riparian rehabilitation, and other waters 

rehabilitation. Grazing will be retained on the majority of this parcel.  

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 

BAKER’S MEADOWFOAM REHABILITATION  

Rotational grazing will be used to maintain or improve occupied and potential habitat of BM. 

Grazing management will occur on the majority of this parcel. Grazing management comprises 

replacing and adding grazing infrastructure (e.g., fences and gates, water troughs) to support 

rotational grazing. The grazing objectives and performance standards for BM are provided in the 

Grazing Management Plan  (Appendix Q). 

WETLAND ESTABLISHMENT 

Wetland establishment at this parcel will consist of Group 2 wetland establishment totaling 

4.80 acres (Appendix C and Table 6-5). Two wetlands will be established. The established 

wetland on the west side of Davis Creek extends onto an adjacent Wildlands parcel (APN 108-

020-07) and an adjacent Benbow parcel (APN 108-020-07). The established wetland on the east 

side of Davis Creek will extend from this parcel south onto the adjacent Wildlands parcel (APN 

108-070-09). Figure 7-3 is a graphic representation of wetland establishment efforts on the west 

side of Davis Creek. Figure 7-10 is a graphic representation of wetland establishment efforts on 

the east side of Davis Creek. The grading and planting plans for offsite wetland establishment are 

presented in Appendix E. 

Preliminary and detailed soil evaluations were performed on the parcel by a soil scientist in 

August and December 2011, respectively. A geomorphologist also participated in the survey to 

evaluate the condition of the existing land surface and its feasibility for establishing wetlands. 
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WETLAND ESTABLISHMENT (APN 108-060-01) 

For the established wetland on the east side of Davis Creek, wetland grading will consist of 

lowering a portion of the adjacent uplands to match, or be slightly lower than, the elevation of 

the adjacent wet meadow located to the east. This wetland establishment site is expected to 

support wet meadow because the established wetland will share surface and groundwater 

characteristics similar to those of the existing wet meadow (i.e., it will be seasonally saturated or 

inundated by rainfall and/or is subject to a seasonal shallow groundwater table). This newly 

graded wetlands will be tied into existing topographic contours. The excess soil from grading 

will be disposed of offsite. This established wetlands will be seeded and planted with native 

wetland species.  

One shallow soil pit was described during the preliminary soil evaluation in August 2011 and 

was located in the upland. This pit evaluation indicated that the soil type in the wetland 

establishment area is similar to that of the soils in the adjacent wet meadow. Three backhoe pit 

profiles were described during the detailed soil evaluation in December 2011. All four of these 

pits were placed in existing uplands. Soils in this parcel were assigned wetland establishment 

suitability ratings of medium or high. With the exception of profile E, the profiles were inferred 

to have moderate permeability at or just below finish grade and therefore suitable for wetland 

establishment. Profile E will have a gravelly loam layer at finish grade, but because that layer has 

only 20% gravel content, it is expected to be moderately permeable. The profile also contains a 

sand lens between 15 and 16 inches depth, but because it appears not to be continuous, it is not 

expected to cause significant losses of water from the profile. Because the soil will be a 

moderately permeable loam at and just below finish grade, it will be suitable for wetland 

establishment. 

The establishment site on this parcel also was surveyed by a geomorphologist to evaluate the 

condition of the existing land surface and its feasibility for establishing wetlands. The western 

extent of this established wetland will be approximately 100 feet from the top of bank on Davis 

Creek. It was determined that the proposed grading area would not encroach on, lower, or impair 

the existing natural levee. The geomorphologist also evaluated the area for the potential for 

overbank flow and sediment deposition. Based on this assessment, the south end of the proposed 

wetland area was removed from consideration. The proposed wetland boundary reflects this 

assessment.  

WETLAND ESTABLISHMENT (APN 108-020-07) 

For the established wetland on the west side of Davis Creek, wetland grading will consist of 

lowering a portion of the adjacent uplands to match, or be slightly lower than, the elevation of 
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wet meadow located to the west on the Benbow parcel. This wetland establishment site is 

expected to support wet meadow because the established wetland will share surface and 

groundwater characteristics similar to those of the existing wet meadow (i.e., it will be 

seasonally saturated or inundated by rainfall and/or is subject to a seasonal shallow groundwater 

table). This newly graded wetland will be tied into existing topographic contours. The excess soil 

from grading will be disposed of offsite. This established wetland will be seeded and planted 

with native wetland species.  

This area is part of the wetland establishment area on an adjacent Wildlands parcel (APN 108-

020-07) and a Benbow parcel (108-020-06). Soil and topographic information is provided in 

Section 7.3.2.2. This newly graded wetland will be tied into existing topographic contours. The 

excess soil from grading will be disposed of offsite. The established wetlands will be seeded and 

planted with native species.  

WETLAND REHABILITATION—GRAZED AREAS 

Rotational grazing will be used to promote the establishment of native wetland species. Grazing 

management will occur on 36.54 acres of this parcel (Appendix C and Table 6-5). Grazing 

management comprises replacing and adding grazing infrastructure (e.g., fences and gates, water 

troughs) to support rotational grazing. The Grazing Management Plan sets forth how the grazing 

and associated management activities will be implemented (Appendix Q).  

WETLAND REHABILITATION—UNGRAZED AREAS 

Wetland rehabilitation will be accomplished by removing grazing from a portion of the parcel 

and implementing Type 4 rehabilitation actions totaling 2.97 acres on the east side of Davis 

Creek (Appendix C and Table 6-5).  

RIPARIAN ESTABLISHMENT 

Riparian habitat will be established in portions of the Category I Riparian Corridor on Davis 

Creek that currently do not support woody riparian vegetation. The locations of the riparian 

establishment areas are shown in Appendix C. Additional information on the implementation of 

riparian establishment areas can be found in section 7.3.3.5.  

RIPARIAN REHABILITATION 

Riparian rehabilitation will occur in portions of the Category I Riparian Corridor on Davis Creek 

that currently support woody riparian vegetation. Riparian rehabilitation will be accomplished by 

excluding livestock from the riparian corridor on this parcel (Appendix C and Table 6-3). 
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OTHER WATERS REHABILITATION 

Other waters rehabilitation will be accomplished by restring livestock access to existing riparian 

vegetation in the riparian corridors, widening the riparian corridors by planting additional 

vegetation and excluding livestock from the planted areas (Appendix C and Table 6-6).  

7.3.2.31 WILDLANDS (APN 108-020-07) 

The mitigation goals for this parcel are BM rehabilitation, Group 2 wetland establishment, 

wetland rehabilitation, riparian establishment, riparian rehabilitation, and other waters 

rehabilitation. Grazing will be retained on a small portion of this parcel.  

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 

BAKER’S MEADOWFOAM REHABILITATION  

Rotational grazing will be used to maintain or improve occupied and potential habitat of BM. 

Grazing management will occur on the majority of this parcel. Grazing management comprises 

replacing and adding grazing infrastructure (e.g. fences and gates, water troughs) to support 

rotational grazing. The grazing objectives and performance stardards for BM are provided in the 

Grazing Management Plan (Appendix Q). 

WETLAND ESTABLISHMENT 

Wetland establishment at this parcel will consist of Group 2 wetland establishment totaling 

2.18 acres (Appendix C and Table 6-5). The established wetland extends onto an adjacent 

Wildlands parcel (APN 108-060-01) and an adjacent Benbow parcel (APN 108-020-06) 

(Appendix C). Figure 7-3 is a graphic representation of wetland establishment on this parcel. The 

grading and planting plans for offsite wetland establishment are presented in Appendix E. 

The wetland establishment area encompasses small inclusions of existing uplands within and 

adjacent to the wet meadow complex that will be lowered to match, or be slightly lower than, the 

elevation of adjacent wetland habitat and will be seasonally saturated or inundated by rainfall 

and/or groundwater. A small berm also occurs in the footprint of the established wetland. The 

berm will be removed during wetland grading. Soil and topographic information is provided in 

Section 7.3.2.2.  
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WETLAND REHABILITATION—GRAZED AREAS 

Rotational grazing will be used to promote the establishment of native wetland species. Grazing 

management will occur on 1.48 acres of this parcel (Appendix C and Table 6-5). Grazing 

management comprises replacing and adding grazing infrastructure (e.g., fences and gates, water 

troughs) to support rotational grazing. The Grazing Management Plan sets forth how the grazing 

and associated management activities will be implemented (Appendix Q). 

RIPARIAN ESTABLISHMENT 

Riparian habitat will be established in portions of the Category I Riparian Corridor on Davis 

Creek that currently do not support woody riparian vegetation. The locations of the riparian 

establishment areas are shown in Appendix C. Additional information on the implementation of 

riparian establishment areas can be found in section 7.3.3.5.  

RIPARIAN REHABILITATION 

Riparian rehabilitation will occur in portions of the Category I Riparian Corridor on Davis Creek 

that currently support woody riparian vegetation. Riparian rehabilitation will be accomplished by 

fencing to restrict livestock from riparian corridors (Appendix C and Table 6-3). Target grazing 

may be used to assist with the control of invasive plant species. 

OTHER WATERS REHABILITATION 

Other waters rehabilitation will be accomplished by restricting livestock access to existing 

riparian vegetation in the riparian corridors, widening the riparian corridors by planting 

additional riparian vegetation and excluding livestock from the planted areas (Appendix C and 

Table 6-6).  

7.3.2.32 WILDLANDS (APN 108-060-02) 

The mitigation goals for this parcel are BM rehabilitation, wetland rehabilitation, riparian 

rehabilitation, and other waters rehabilitation. Grazing will be retained on the majority of this 

parcel.  

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 
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BAKER’S MEADOWFOAM REHABILITATION  

Rotational grazing will be used to maintain or improve occupied and potential habitat of BM. 

Grazing management will occur on the majority of this parcel. Grazing management comprises 

replacing and adding grazing infrastructure (e.g., fences and gates, water troughs) to support 

rotational grazing. The grazing objectives and performance standards for BM are provided in the 

Grazing Management Plan (Appendix Q). 

WETLAND REHABILITATION—GRAZED AREAS 

Rotational grazing will be used to promote the establishment of native wetland species. Grazing 

management will occur on 92.34 acres of this parcel. Grazing management comprises replacing 

and adding grazing infrastructure (e.g., fences and gates, water troughs) to support rotational 

grazing. The Grazing Management Plan sets forth how the grazing and associated management 

activities will be implemented (Appendix Q).  

WETLAND REHABILITATION—UNGRAZED AREAS 

Wetland rehabilitation will be accomplished by removing grazing from and widening the riparian 

corridor on Berry Creek, and implementing 7.33 acres of Type 5 wetland rehabilitation 

(Appendix C and Table 6-5) by planting native riparian vegetation in the riparian corridor. 

RIPARIAN REHABILITATION 

Riparian rehabilitation will occur in portions of the Category I Riparian Corridor on Berry Creek 

that currently support woody riparian vegetation. Riparian rehabilitation will be accomplished by 

excluding livestock from Berry Creek and fencing to restrict livestock access to riparian 

corridors (Appendix C and Table 6-3). Target grazing may be used to assist with invasive plant 

species control. 

OTHER WATERS REHABILITATION 

Other waters rehabilitation will be accomplished by restricting livestock access to existing 

riparian vegetation in the riparian corridors (Appendix C and Table 6-6).  

7.3.2.33 WILDLANDS (APN 108-070-09) 

The mitigation goals for this parcel are BM rehabilitation, Group 2 wetland establishment, 

wetland rehabilitation, riparian establishment, riparian rehabilitation, and other waters 

rehabilitation. Grazing will be retained on the majority of this parcel.  
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The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 

BAKER’S MEADOWFOAM REHABILITATION  

Rotational grazing will be used to maintain or improve occupied and potential habitat of BM. 

Grazing management will occur on the majority of this parcel. Grazing management comprises 

replacing and adding grazing infrastructure (e.g., fences and gates, water troughs) to support 

rotational grazing. The grazing objectives and performance standards for BM are provided in the 

Grazing Management Plan (Appendix Q). 

WETLAND ESTABLISHMENT 

Wetland establishment at this parcel will consist of Group 2 wetland establishment totaling 

4.27 acres (Appendix C and Table 6-5). The established wetland footprint will extend from this 

parcel north onto the adjacent Wildlands parcel (APN 108-060-01). The grading and planting 

plans for offsite wetland establishment are presented in Appendix E. Figure 7-10 is a graphic 

representation of wetland establishment efforts at these parcels.  

Wetland grading will consist of lowering a portion of this upland to match, or be slightly lower 

than, the elevation of the adjacent wet meadow located to the east. The wetland establishment 

site is expected to support wet meadow because the established wetland will share surface and 

groundwater characteristics similar to those of the existing wet meadow (i.e., it will be 

seasonally saturated or inundated by rainfall and/or is subject to a seasonal shallow groundwater 

table). The newly graded wetlands will be tied into existing topographic contours. The excess 

soil from grading will be disposed of offsite. The established wetlands will be seeded and planted 

with native wetland species.  

Preliminary and detailed soil evaluations were performed on the parcel by a soil scientist in 

August and December 2011, respectively. A geomorphologist also participated in the survey to 

evaluate the condition of the existing land surface and its feasibility for establishing wetlands. 

Four shallow soil pit profiles were described—three placed in existing uplands, and the 

remaining pit located in the adjacent wet meadow to serve as a reference area. The soil profile 

and site description forms are provided in Appendix O. The survey results indicate that the soil 

type and range of soil characteristics in the proposed wetland establishment area are similar to 

the range of soils in the adjacent wet meadow. 



Chapter 7. Mitigation Work Plan 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
7-109 

 

Three backhoe pit profiles (detailed soil evaluation) were described, all of which were placed in 

existing uplands. Soils in this parcel were assigned wetland establishment suitability ratings of 

medium-high or high. The profiles were inferred to have moderate permeability at or just below 

finish grade and therefore suitable for wetland establishment. Profile C will have a stratified silt 

loam and loamy sand layer 15 inches below finish grade and a continuous, 1-inch-thick loamy 

sand layer 18 inches below finish grade. A clay loam Bg horizon below these stratified layers 

should prevent excessive deep percolation losses. Because the soil will be a moderately 

permeable loam at and just below finish grade, it will be suitable for wetland establishment.  

As identified on the soil profile and site description forms in Appendix O, as mapped by the 

NRCS, the existing soil map unit in all of the upland and wetland soil pits was Fluvaquents. The 

slope gradient in the upland pit locations was variable, ranging from 0 to 2% depending on 

location. The slope gradient in the wetland sample locations also ranged from 0 to 2% depending 

on location. The soil evaluation results, as expected, were variable between the uplands and 

wetland reference sites; however, the upland and wetland reference sites shared similar soil 

texture, soil structure, redoximorphic features, and permeability (inferred). 

Wetland inundation surveys were performed for the offsite mitigation parcels during December 

2010 through May 2011. Based on preliminary inundation survey results, reported in a baseline 

report prepared by Caltrans (2011), the majority of the adjacent wetland was inundated for up to 

2 months. Approximately one half of the uplands proposed for wetland establishment also were 

inundated for a period of 1 to 2 months. The wetland inundation surveys did not assess soil 

saturation, but it is presumed that some of the upland soils also may have been saturated for an 

extended period of time during the winter of 2010–2011. The proposed establishment site also 

was surveyed by a geomorphologist to evaluate the condition of the existing land surface and its 

feasibility for establishing wetlands. The western extent of this established wetland will be 

approximately 100 feet from the top of bank on Davis Creek. It was determined that the 

proposed grading area would not encroach on, lower, or impair the existing natural levee. The 

geomorphologist also evaluated the area for the potential for overbank flow and sediment 

deposition. Based on this assessment, the south end of the proposed wetland area was dropped 

from consideration. The proposed wetland boundary reflects this assessment.  

WETLAND REHABILITATION—GRAZED AREAS 

Rotational grazing will be used to promote the establishment of native wetland species. Grazing 

management will occur on 84.10 acres of this parcel (Appendix C and Table 6-5). Grazing 

management comprises replacing and adding grazing infrastructure (e.g., fences and gates, water 
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troughs) to support rotational grazing. The Grazing Management Plan sets forth how the grazing 

and associated management activities will be implemented (Appendix Q). 

WETLAND REHABILITATION—UNGRAZED AREAS 

Wetland rehabilitation will be accomplished by removing grazing from a portion of the parcel 

and implementing Type 3, Type 4, and Type 5 rehabilitation actions totaling 9.83 acres 

(Appendix C and Table 6-5). Type 3 rehabilitation actions (3.44 acres) will be implemented on 

the west side of Davis Creek. Type 4 rehabilitation actions (4.04 acres) will be implemented in 

wet meadow adjacent to the Group 2 wetland location. Type 5 wetland rehabilitation (2.35 acres) 

will be accomplished by removing grazing from and widening the riparian corridors adjacent to 

Berry Creek by planting native riparian species.  

RIPARIAN ESTABLISHMENT 

Riparian habitat will be established in portions of the Category I Riparian Corridors on Davis 

Creek and Berry Creek that currently do not support woody riparian vegetation. The locations of 

the riparian establishment areas are shown in Appendix C. Additional information on the 

implementation of riparian establishment areas can be found in section 7.3.3.5.  

Riparian Rehabilitation 

Riparian rehabilitation will occur in portions of the Category I Riparian Corridor on Davis Creek 

and Berry Creek and in a portion of the Category II Riparian Corridor on Berry Creek that 

currently supports woody riparian vegetation. Riparian rehabilitation will be accomplished by 

fencing to restrict livestock access to riparian corridors (Appendix C and Table 6-3). Target 

grazing may be used to assist with invasive plant species control. 

OTHER WATERS REHABILITATION 

Other waters rehabilitation will be accomplished by restricting livestock access to existing 

riparian vegetation in the riparian corridors, widening the riparian corridors by planting 

additional vegetation and excluding livestock from the planted areas (Appendix C and Table 6-

6).  

7.3.2.34 WILDLANDS (APN 108-070-08) 

The mitigation goals for this parcel are BM rehabilitation, wetland rehabilitation, riparian 

establishment, riparian rehabilitation, and other waters rehabilitation. Grazing will be retained on 

the majority of this parcel.  
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The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 

BAKER’S MEADOWFOAM REHABILITATION  

Rotational grazing will be used to maintain or improve occupied and potential habitat of BM. 

Grazing management will occur on the majority of this parcel. Grazing management comprises 

replacing and adding grazing infrastructure (e.g., fences and gates, water troughs) to support 

rotational grazing. The grazing objectives and performance standards for BM are provided in the 

Grazing Management Plan  (Appendix Q). 

WETLAND REHABILITATION—GRAZED AREAS 

Rotational grazing will be used to promote the establishment of native wetland species. Grazing 

management will occur on 44.47 acres of the parcel (Appendix C and Table 6-5). Grazing 

management comprises replacing and adding grazing infrastructure (e.g., fences and gates, water 

troughs) to support rotational grazing. The Grazing Management Plan sets forth how the grazing 

and associated management activities will be implemented (Appendix Q).  

WETLAND REHABILITATION—UNGRAZED AREAS 

Wetland rehabilitation will be accomplished by removing grazing from a portion of the parcel 

and implementing Type 3 and Type 4 rehabilitation actions totaling 7.09 acres (Appendix C and 

Table 6-5). Type 3 rehabilitation actions (0.11 acre) will be implemented on the north side of the 

parcel and will be connected to a larger Type 3 rehabilitation unit on an adjacent parcel. Type 4 

rehabilitation actions (6.98 acres) will be implemented in wet meadow adjacent to Davis Creek 

and an unnamed drainage. 

RIPARIAN ESTABLISHMENT 

Riparian habitat will be established in portions of the Category I Riparian Corridor on Davis 

Creek that currently do not support woody riparian vegetation. The locations of the riparian 

establishment areas are shown in Appendix C. Additional information on the implementation of 

riparian establishment areas can be found in section 7.3.3.5.  

RIPARIAN REHABILITATION 

Riparian rehabilitation will occur in portions of the Category I Riparian Corridor on Davis Creek 

and an unnamed tributary to Davis Creek that currently support woody riparian vegetation. 
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Riparian rehabilitation will be accomplished by fencing to restrict livestock access to riparian 

corridors (Appendix C and Table 6-3). Target grazing may be used to assist with invasive plant 

species control. 

OTHER WATERS REHABILITATION 

Other waters rehabilitation will be accomplished by restricting livestock access to existing 

riparian vegetation in the riparian corridors, widening the riparian corridors by planting 

additional vegetation and excluding livestock from the planted areas (Appendix C and Table 6-

6).  

7.3.2.35 WILDLANDS (APN 108-030-08) 

The mitigation goals for this parcel are BM rehabilitation, wetland rehabilitation and riparian 

establishment.  Grazing will be retained on a portion of this parcel.  

The performance standards for mitigation actions at this parcel are presented in Chapter 9, and 

the corresponding monitoring methods are presented in Chapter 10. Information about long-term 

management and adaptive management is presented in Chapters 11 and 12, respectively. 

Sensitive biological resources and the mitigation actions for the parcel are shown in Appendix C. 

BAKER’S MEADOWFOAM REHABILITATION  

Rotational grazing will be used to maintain or improve occupied and potential habitat of BM. 

Grazing management will occur on the majority of this parcel. Grazing management comprises 

replacing and adding grazing infrastructure (e.g., fences and gates, water troughs) to support 

rotational grazing. The grazing objectives and performance standards for BM are provided in the 

GMP (Appendix Q). 

WETLAND REHABILITATION—GRAZED AREAS 

Rotational grazing will be used to promote the establishment of native wetland species. Grazing 

management will occur on a small area on the south end of this parcel. Grazing management will 

occur on 4.42 acres of the parcel (Appendix C and Table 6-5). Grazing management comprises 

replacing and adding grazing infrastructure (e.g., fences and gates, water troughs) to support 

rotational grazing. The Grazing Management Plan sets forth how the grazing and associated 

management activities will be implemented (Appendix Q).  
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WETLAND REHABILITATION—UNGRAZED AREAS 

Wetland rehabilitation will be accomplished by removing grazing from a portion of the parcel 

and implementing Type 3 rehabilitation actions totaling 2.08 acres (Appendix C and Table 6-5). 

The rehabilitation actions will be connected to a Type 3 rehabilitation unit on an adjacent parcel.  

RIPARIAN ESTABLISHMENT 

Riparian habitat will be established in portions of the Category I Riparian Corridor on Davis 

Creek that currently do not support woody riparian vegetation. The locations of the riparian 

establishment areas are shown in Appendix C. Additional information on the implementation of 

riparian establishment areas can be found in section 7.3.3.5).  

7.3.3 Offsite Mitigation Techniques 

For ease of discussion, information in this section is presented as shown below. 

 Establishment and rehabilitation techniques for NCSG habitat. 

 Rehabilitation techniques for BM habitat. 

 Establishment techniques for wetland, riparian, and oak woodland habitat. 

 Rehabilitation techniques for wetland, riparian, and other waters habitat. 

 Preservation techniques for wetlands, other waters, and oak woodlands. 

 Except where mitigation properties share a boundary with the operating right of way, fencing 

will be installed using CDFW's recommendations or similarly acceptable configuration, as 

determined by the Caltrans biologist. Any existing woven wire will be removed and replaced 

with wildlife friendly fence. Perimeter fencing will consist of five-strand fences; with a top 

wire should be no higher than 48 inches and with a smooth bottom strand sixteen inches 

above the ground. Interior fencing will consist of four- or five-strand fences, with a top wire 

no higher than 42-48 inches and with a smooth bottom strand 16 inches above the ground. 

7.3.3.1 NORTH COAST SEMAPHORE GRASS ESTABLISHMENT AND REHABILITATION 

NCSG will be mitigated through establishment and rehabilitation actions described below and in 

Table 7-2. 
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ESTABLISHMENT OF NORTH COAST SEMAPHORE GRASS 

Establishment of NCSG will occur on the Huffman offsite mitigation parcel. Existing NCSG 

populations on the Huffman parcel are shown in Appendix C and on Figure 5-9. NCSG 

establishment area is shown in Appendix C.  

Mitigation activities on this parcel will include conservation of existing populations, 

transplanting salvaged NCSG, seeding, and planting of container stock. Caltrans will develop a 

management approach to maintain the NCSG populations on this parcel. Caltrans implemented a 

pilot study in December 2011 that consisted of transplanting individual plants to and planting 

container stock in the NCSG establishment area (Caltrans constructed cattle exclusion around the 

NCSG establishment area in 2010). As part of this study, Caltrans will monitor the effectiveness 

of these actions and incorporate the lessons learned into future NCSG mitigation activities on 

this parcel. 

Known populations of NCSG to be affected by construction will be salvaged before the 

commencement of construction for transplantation to the adjacent NCSG establishment area 

(Figure 5-9). The timing of salvage operations will be determined by a biological monitor.  

Boundaries of known populations on the Huffman parcel will be identified in the field when the 

plants are in bloom and most evident and identifiable (April–May). Fencing will be installed 

around the populations to identify and protect NCSG until the seeds are mature. When the 

biological monitor has determined that the seeds have matured, they will be harvested.  

After the seeds have been harvested, the plants and rhizomes will be excavated and transplanted 

to the NCSG establishment area. The seed will be collected for conservation at a germplasm 

repository, for direct sowing at the transplantation location, and for propagation by a native plant 

nursery. Propagated plants will be used for future planting in the NCSG establishment area. 

REHABILITATION OF NORTH COAST SEMAPHORE GRASS 

Rehabilitation of NCSG will occur on five offsite mitigation parcels (Table 6-1). Mitigation 

activities on these parcels will include conservation of existing populations and implementing a 

grazing management program to maintain or improve the NCSG habitat on these parcels.  

IMPLEMENT GRAZING MANAGEMENT PLAN 

A Grazing Management Plan  has been developed  for the offsite mitigation parcels 

(Appendix Q). The grazing plan  includes  a management prescription for NCSG habitat, 
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including  flexibility to adjust the grazing prescription  on a pasture-by-pasture basis to reflect 

the influence of seasonal variations and site-specific conditions. 

7.3.3.2 BAKER’S MEADOWFOAM REHABILITATION  

BM will be mitigated by offsite rehabilitation of both existing populations and identified 

potential habitat.  

IMPLEMENT GRAZING MANAGEMENT PLAN 

A Grazing Management Plan has been developed for the offsite mitigation parcels (Appendix Q). 

The grazing plan includes a management prescription for BM habitat through a grazing program. 

Rotational grazing will be used to maintain or improve occupied and potential habitat of BM. 

The grazing plan provides flexibility to adjust the grazing plan on a pasture-by-pasture basis to 

reflect the influence of seasonal variations and site-specific conditions. Stocking rates, grazing 

season, and rotation schedule will be adjusted as needed in response to BM performance and 

local conditions. Grazing management comprises replacing and adding grazing infrastructure 

(e.g., fences and gates, water troughs) to support rotational grazing. It also allows experimental 

strategies in stocking, rotation, and seasons to be tested (in small areas) to gain more insight into 

the best grazing practices for BM. The grazing objectives and performance standards for BM are 

provided in the Grazing Management Plan (Appendix Q).  

7.3.3.3 WETLAND ESTABLISHMENT 

Wetlands will be established on some offsite mitigation parcels. The type and location of 

establishment are shown in Appendices C and E and listed in Table 7-2. 

The parcels on which wetland establishment occurs are: 

 Benbow (APN 108-040-13) 

 Benbow (APN 108-020-06) 

 Ford (APN 108-010-06) 

 Ford (APN 108-020-04) 

 Ford (APN 108-030-02) 

 The Goss/MGC Plasma Middle/MGC Plasma North complex (3 parcels) 

 Lusher (APN 108-030-04) 

 Niesen (APN 108-040-02) 
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 Watson East (APN 037-221-30) 

 Wildlands (APN 108-020-07) 

 Wildlands (APN 108-060-01) 

 Wildlands (APN 108-070-09) 

Wetland establishment will include grading upland habitats to establish depressions or swales 

that will be seasonally inundated or saturated. Wetland establishment also will include modifying 

existing drainages (originally established to drain parcels quickly so that pastureland could be 

improved for grazing and hay production) to prolong surface water retention on the parcels in 

support of established wetlands. 

Wetland establishment will entail the following activities, discussed below. 

 Site preparation 

 Grading 

 Seeding 

 Collecting and installing planting stock 

 Inspecting construction 

 Documenting as-built conditions 

SITE PREPARATION 

Preparation of offsite mitigation parcels will entail the following activities, discussed below. 

 Surveying and staking wetland establishment areas 

 Installing ESA fencing 

 Installing erosion control measures and using BMPs 

 Salvaging State –listed plant populations 

 Preparing wetland topsoil stockpile areas 

 Clearing vegetation and debris 

SURVEYING AND STAKING WETLAND ESTABLISHMENT AREAS 

Prior to mitigation construction, the limits of the wetland establishment areas, including staging 

areas, topsoil stockpiling areas, and access roads, will be surveyed and staked. The exact 



Chapter 7. Mitigation Work Plan 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
7-117 

 

locations will be based on the mitigation construction plans and specifications for contractor use 

(Appendix E). 

ENVIRONMENTALLY SENSITIVE AREA FENCING 

Prior to construction, Caltrans will install protective fencing and, where necessary, silt fencing 

around ESAs to be avoided. Protective fencing will consist of orange plastic-mesh fencing that is 

secured to metal T-posts and will be installed in accordance with the project construction 

documents. Silt fencing may be installed around avoided wetlands, other waters, and riparian 

habitat to prevent soil and sediment from entering the habitat. The project’s contractor will 

prepare a SWPPP. The SWPPP will include all required BMPs. Silt fencing may be used in 

combination with protective fencing and will be installed in accordance with the SWPPP. The 

BMPs will be those specified in the updated MRP to be prepared by NCRWQCB and/or those 

specified in the project construction documents. 

INSTALLING EROSION CONTROL MEASURES AND USING BEST MANAGEMENT PRACTICES 

Implementation of the mitigation will require a SWPPP. Specific erosion control measures and 

BMPs will be provided in the document. Caltrans will review the contractor-prepared SWPPP 

for compliance with the mitigation construction plans and Special Provisions. The SWPPP then 

will be submitted to the NCRWQCB for approval. The following typical erosion control 

measures and BMPs have been identified in the mitigation construction plans and special 

provisions. These measures will be employed during site preparation and construction efforts and 

remain in place until ground-disturbing activities have ended (not an exhaustive list). 

 Prior to the start of construction activities, all personnel will receive water pollution–control 

training. 

 A temporary construction entrance will be installed and maintained to provide temporary 

access to the mitigation construction areas. 

 Temporary fiber rolls will be installed and maintained around areas in which grading 

activities will occur to reduce sedimentation. 

 Exposed slopes will be hydroseeded upon completion of construction activities to reduce 

erosion and sedimentation. 

 Materials will be delivered, used, and stored in a way that minimizes or eliminates discharge 

of material into watercourses. 
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 Fueling, lubrication, maintenance, storage and staging of vehicles and equipment will be at 

least 150 feet beyond waters of the U.S and the State with the exception of cranes and 

stationary equipment, which will only be refueled using a company certified by the CDFW. 

 Material stockpiles will be covered with plastic sheeting or geosynthetic fabric when not in 

use and surrounded with a linear sediment barrier, and/or placed on pallets. 

 Wastewater from invasive species control and equipment washing must be disposed of at an 

appropriately permitted facility or comply with the proper NPDES requirements for 

discharges. Wastewater from vehicle cleaning will not be allowed for on-site use for any 

purposes unless it is demonstrated to the satisfaction of the NCRWQCB that it has been 

adequately treated for potential pollutants and invasive species. 

 Spill- and leak-prevention procedures will be implemented for chemicals and hazardous 

substances stored at the mitigation construction site. 

 Trash and debris will be removed from the job site at least once per week and will not be 

allowed to accumulate. 

PREPARING WETLAND TOPSOIL STOCKPILE AREAS 

Topsoil will be harvested from most of the Group 1 and Group 2 wetland establishment areas 

and stockpiled for later use in topdressing the established wetlands. Topsoil harvesting will 

consist of scraping the top 1–2 inches of soil to remove vegetation. This material will be 

disposed of offsite. After the initial topsoil removal, approximately the next 4 inches of topsoil 

will be stripped and stockpiled in upland areas outside ESA boundaries for later use. At the 

Watson East parcel, topsoil/plant duff salvaged from observed populations of BM from a select 

area in the project footprint will be used to topdress the Group 1 established wetland. If there is 

leftover duff after topdressing the Group 1 wetland, the excess will be applied to Group 2. At the 

Ford (APN 108-010-06) and Niesen parcels, topsoil importation might need to be considered 

based on resource agency concerns regarding the appropriateness of the existing topsoil for 

topdressing the established wetlands at these parcels. Similar to topsoil that will be used at the 

Watson East parcel, topsoil for the Ford and Niesen parcels could be imported from within the 

project footprint prior to construction disturbance. 

To prepare stockpile areas, existing ruderal vegetation will be removed and legally disposed of 

offsite at a landfill or other facility that accepts green waste. Topsoil stockpiles will be stored 

separately from other grading spoils. The topsoil will be stored at ambient temperatures and 

protected from rainfall. 
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VEGETATION AND SITE CLEARING  

Vegetation clearing at the offsite mitigation parcels will include mowing herbaceous vegetation 

to a height of 1–3 inches in the habitat establishment areas, topsoil stockpiling areas, staging 

areas, and access roads. Some clearing or pruning of woody vegetation may be necessary to 

allow equipment access and could consist of removing the entire aboveground portion of the 

plant or pruning low-hanging branches. Cut vegetation will be legally disposed of offsite at a 

landfill or other facility that accepts green waste. Because the woody vegetation may include 

oaks, it will be necessary to confirm with the disposal facility that oak wood is accepted in light 

of possible disposal quarantines related to sudden oak death disease.  Large woody vegetation 

may be left on-site in consultation with CDFW as a habitat enhancement element. 

Nonchemical methods for invasive plant control are preferred over chemical methods. If the use 

of herbicides is being considered, the Caltrans District 1 Director will be consulted so that the 

District can discuss the decision with the Mendocino County Board of Supervisors. If chemical 

methods are used, chemicals (herbicides) will be applied under the direction of a licensed 

herbicide applicator and any use of herbicides in State or federal waters will comply with all 

applicable regulations in strict accordance with all applicable regulations for their use.  Any use 

of herbicides within the mitigation properties will be fully documented in annual maintenance 

reports. 

If vegetation clearing is necessary during the migratory bird nesting season, a qualified biologist 

will conduct preconstruction surveys to identify active nests, and the appropriate species-specific 

avoidance and minimization measures will be implemented where practical. 

SALVAGING STATE-LISTED PLANT POPULATIONS 

Offsite wetland establishment areas have been designed to avoid observed populations of NCSG 

and BM should they occur on offsite mitigation parcels. NCSG will be completely avoided. If 

populations of BM are found, and temporary impacts cannot be avoided, a possible option could 

be to salvage plant material for onsite relocation following mitigation construction. Salvage 

operations may include seed collection and/or plant duff and topsoil harvesting (Section 7.2.1.4).  

GRADING 

Grading will be necessary to establish wetland depressions and swales and to improve parcel 

hydrology. Grading will be performed by a licensed contractor who will use appropriately sized 

construction equipment.  



Chapter 7. Mitigation Work Plan 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
7-120 

 

The locations of wetland establishment areas are shown in Appendix C. The grading plans for 

offsite wetland establishment are presented in Appendix E. Wetland establishment will result in 

the conversion of uplands to wetlands. Grading also will be used to provide more natural 

drainage patterns by capturing flow that currently is channelized in drainage ditches and using it 

to provide wetland hydrology as part of the grading for established wetlands.  

Grading will be limited to the dry season (late spring through early fall), with erosion control 

seed mixes being applied after grading has been completed to prevent loosened 

material/sediment from entering wetlands or other waters on and adjacent to the offsite 

mitigation parcels. 

For those locations requiring topsoil application, the subgrade will be excavated to a depth 

sufficient to accommodate the stockpiled topsoil while providing appropriate finish-grade 

topography to support wetland hydrology and vegetation. The reapplied topsoil layer will be a 

minimum of approximately 4 inches deep. The topsoil will not be compacted, except for any 

wheel compaction that occurs as a result of reapplication. It is desirable to keep the topsoil in an 

uncompacted, friable condition while relying on an erosion control seed mix to hold the soil in 

place during heavy rains. 

SEEDING 

WETLAND SEEDING 

Wetland seed mixes consisting of native grasses and forbs will be used to seed established 

wetlands. The seed mixes are composed of those species identified as target species. Other native 

wetland plants suitable for wetland establishment may be added and will contain an appropriate 

number of species to meet the species richness performance standards in Chapter 9. Seed mix 

development considered wetland delineation vegetation data, August 2010 vegetation surveys at 

the wetland establishment parcels, baseline surveys performed in spring 2012 (to determine 

existing native wetland plant cover and species composition), and other field observations. The 

wetland seed mixes are presented in Appendix E. 

The seed mixes may be revised based on seed availability at the time of mitigation construction 

and seed application. Prior to seed application, Caltrans will provide USACE with any changes 

to the seed mixes so that USACE can confirm that the seed mix contains a minimum of 15 

species from the target species list (Table 7-5). For the wetland establishment site at the Ford 

parcel, a seed mix has not been identified for mixed marsh (only for wet meadow) because this 

section of the establishment site is not expected to be subjected to erosive flows and will be 

inundated for prolonged periods during the rainy season. 
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The wet meadow seed mix will be applied to all established wetland habitat, including 

established wetland habitat at the Watson East offsite mitigation parcel that will be topdressed 

with topsoil/plant duff salvaged from the project footprint for BM. The seed mixes will be 

applied during early fall following completion of mitigation grading to reduce erosion. Wetland 

seeding will occur before installing wetland container plants. 

UPLAND SEEDING 

An upland seed mix will be used to seed disturbed upland areas in the offsite mitigation parcels. 

The list of target species (Table 7-5) does not apply to the upland seed mix. The seed mix may be 

revised based on seed availability at the time of mitigation construction and seed application. 

The upland seed mix will consist of native grasses and wildflowers; it will be applied during 

early fall following completion of mitigation grading to reduce erosion. 

APPLICATION METHODS 

The soil surface in the established wetlands and disturbed upland areas will be scarified before 

seeding to ensure adequate root penetration for seeds. The seed mixes will be applied using 

standard hydroseeding methods at the rates specified in Appendix E. All seeded areas then will 

be mulched with sterile rice straw or an approved weed-free equivalent to protect the seed until it 

germinates.  

The mulch material will be of high quality (i.e., not musty, moldy, caked, or otherwise of low 

quality). The use of mulch that contains invasive weeds will not be permitted. Straw mulch 

material will be stabilized using a mulch crimper or equivalent straw-anchoring tool. The 

crimper will be straight and capable of firmly punching the mulch into the soil. Hand methods 

will be used to anchor the straw where crimping equipment cannot be operated safely. Straw 

mulch material also may be stabilized using a suitable tackifier. If a tackifier is used, it will be 

applied uniformly over the mulch material at the specified rate. 

PLANTING 

Plant palettes have been developed for each wetland establishment site based on wetland 

delineation vegetation data, August 2010 vegetation surveys at the wetland establishment 

parcels, other field observations, and input from resource agencies. The planting lists are 

presented in Appendix E. Caltrans will contract with a plant nursery experienced with the 

propagation of native herbaceous wetland plants to propagate container plants for mitigation 

efforts. Planting stock for wetland habitat will be propagated and planted as described in Section 

7.2.4.1, Container Plant Propagation and Installation, and in the paragraphs below. 
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WETLAND CONTAINER PLANT INSTALLATION 

Wetland container plants will be planted in the winter after the offsite mitigation parcels have 

been graded and rainfall has saturated the soil to a depth of approximately 10 inches. Wetland 

seeding will be performed prior to container plant installation. Container plants will be 

propagated and installed as described in Section 7.2.4.1, Container Plant Propagation and 

Installation, and in this section. 

Container plants will consist of tree band or equivalent sized container stock. Container plants 

will be installed in clusters in the established wetland depressions and swales. Container plants 

will be installed in a planting hole that is twice the width of and no deeper than the container. 

Soil removed when the planting hole is created will be used as backfill. Watering basins or bark 

mulch will not be required for wetland container plants. 

Container plants will be placed in the planting hole so that the root collar is slightly above the 

desired final grade, with the top of the first major root barely visible at the surface. The plant will 

be watered immediately after planting and will be inspected after initial watering to ensure that 

settling has not occurred. Any container plants that have settled will be adjusted so the 

appropriate length is exposed aboveground. 

CONSTRUCTION INSPECTIONS 

Caltrans will conduct progress inspections of the mitigation efforts to ensure that offsite 

mitigation is fully and properly completed. Areas not meeting the implementation standards 

identified above will be reevaluated and replanted as necessary. At a minimum, Caltrans will 

perform inspections at the following critical stages of mitigation implementation. 

 Layout of proposed mitigation establishment boundaries prior to construction. 

 Placement and installation of ESA fencing. 

 Installation of erosion control measures and use of BMPs.  

 Site preparation and vegetation clearing operations. 

 Harvesting of wetland topsoil and seed material. 

 Grading operations, including placement of stockpiled wetland topsoil. 

 Irrigation system installation (if applicable) and initial plant watering. 

 Placement of stockpiled wetland topsoil. 

 Seeding and planting operations. 
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AS-BUILT CONDITIONS DOCUMENTATION 

Within 45 days from the completion of wetland establishment efforts, Caltrans will submit a 

complete set of as-built drawings to the resource agencies. The as-built drawings will be 

prepared using MicroStation (version 7 or later) software and will be at the same scale as the 

construction drawings. The as-built drawings will be prepared following standard landscape 

architecture protocols and practices. The as-built drawings will depict the features listed below.  

 Established wetland boundaries, including planted and seeded areas. 

 Updated plant palettes, including species, plant material type (e.g., tree band, 1-gallon, 

cutting, acorn), and number of plants planted by species. 

 Updated seed mix, including application rates. 

 Plant watering method, including water source identification and delivery system design, and 

application rates. 

 Fences, gates, and access roads. 

 Final elevations. 

 Other pertinent mitigation features. 

7.3.3.4 WETLAND REHABILITATION  

As defined in Chapter 2, “Objectives,” rehabilitation is the manipulation of the physical, 

chemical, or biological characteristics of a site with the goal of repairing natural/historical 

functions of a degraded aquatic resource. Rehabilitation results in a gain in aquatic resource 

function but does not result in a gain in aquatic area. Wetlands will be rehabilitated using two 

strategies, grazing and not grazing. Table 7-2 lists rehabilitation strategies and corresponding 

actions to implement these strategies. 

Rotational grazing will be used to maintain or improve occupied and potential habitat of NCSG 

and BM and to promote the establishment of native wetland species. Grazing management will 

occur at the locations shown in Appendix C. Grazing management comprises replacing and 

adding grazing infrastructure (e.g., fences and gates, water troughs) to support rotational grazing. 

The Grazing Management Plan sets forth how the grazing and associated management activities 

will be implemented (Appendix Q). 

Wetlands will be rehabilitated in the ungrazed areas by using multiple levels of planting 

intensities, labeled as rehabilitation Types 1–5. Type 1 is the least intense and requires no 

planting (successional development), and Type 5 requires the highest level of planting effort. 
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The location and type of rehabilitation actions for each parcel are shown in Appendix C. Table 6-

5 summarizes the rehabilitation acreage for each parcel. In this section, a general description of 

each rehabilitation type and details for implementation techniques are provided. 

As described in Chapter 6, “Determination of Credits,” five types of wetland rehabilitation have 

been developed. With the more aggressive rehabilitation types (Types 3–5), wetland 

rehabilitation will include clearing existing patches of nonnative wetland vegetation and 

replanting and seeding with native species. In addition to planting and seeding, some level of 

successional development is part of each rehabilitation type in untreated areas. For all types of 

wetland rehabilitation, management activities that would inhibit successional vegetative 

development will be excluded from the rehabilitation sites. Each rehabilitation type also has 

specific performance standards (Chapter 9).  

Offsite wetland rehabilitation (ungrazed) will entail the following activities, discussed below. 

 Site preparation 

 Seeding 

 Planting 

 Plant watering 

 Construction inspections 

 Documentation of as-built conditions 

SITE PREPARATION 

Preparation of offsite wetland rehabilitation areas will entail the following activities, discussed 

below. 

 Surveying and staking mitigation establishment areas 

 Installing ESA protective fencing 

 Installing erosion control measures and using BMPs 

 Clearing vegetation and debris 

SURVEYING AND STAKING MITIGATION REHABILITATION AREAS 

Prior to mitigation construction, the limits of the mitigation rehabilitation areas, including 

staging areas and access roads, will be surveyed and staked. The exact locations will be based on 

the mitigation construction plans and specifications for contractor use (Appendix C and E). 
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ENVIRONMENTALLY SENSITIVE AREA FENCING 

Prior to construction, Caltrans will install protective fencing and, where necessary, silt fencing 

around ESAs to be avoided. Protective fencing will consist of orange plastic-mesh fencing that is 

secured to metal T-posts and will be installed in accordance with the project construction 

documents. Silt fencing may be installed around avoided wetlands, other waters, and riparian 

habitat to prevent soil or sediment from entering the habitat. Silt fencing may be used in 

combination with protective fencing and will be installed in accordance with the project’s 

SWPPP (to be prepared by the contractor) and with project BMPs. The BMPs will be those 

specified in the updated MRP to be prepared by NCRWQCB and/or those specified in the project 

construction documents. 

INSTALLING EROSION CONTROL MEASURES AND USING BEST MANAGEMENT PRACTICES 

Implementation of the mitigation will require a SWPPP. Specific erosion control measures and 

BMPs will be provided in the document. Caltrans will review the contractor-prepared SWPPP 

for compliance with the mitigation construction plans and special provisions. The SWPPP then 

will be submitted to the NCRWQCB for approval. The following typical erosion control 

measures and BMPs have been identified in the mitigation construction plans and special 

provisions. These measures will be employed during site preparation and construction efforts and 

remain in place until ground-disturbing activities have ended (not an exhaustive list). 

 Prior to the start of construction activities, all personnel will receive water pollution–control 

training. 

 A temporary construction entrance will be installed and maintained to provide temporary 

access to the mitigation construction areas. 

 Temporary fiber rolls will be installed and maintained around areas in which grading 

activities will occur to reduce sedimentation. 

 Exposed slopes will be hydroseeded upon completion of construction activities to reduce 

erosion and sedimentation. 

 Materials will be delivered, used, and stored in a way that minimizes or eliminates discharge 

of material into watercourses. 

 Fueling, lubrication, maintenance, storage and staging of vehicles and equipment will be at 

east 150 feet beyond waters of the U.S and the State with the exception of cranes and 

stationary equipment, which will only be refueled using a company certified by the CDFW. 
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 Material stockpiles will be covered with plastic sheeting or geosynthetic fabric when not in 

use and surrounded with a linear sediment barrier, and/or placed on pallets. 

 Wastewater from invasive species control an equipment washing must be disposed of at an 

appropriately permitted facility or comply with the proper NPDES requirements for 

discharges. Wastewater from vehicle cleaning will not be allowed for on-site use for any 

purposes unless it is demonstrated to the satisfaction of the NCRWQCB that it has been 

adequately treated for potential pollutants and invasive species. 

 Spill- and leak-prevention procedures will be implemented for chemicals and hazardous 

substances stored at the mitigation construction site. 

 Trash and debris will be removed from the job site at least once per week and will not be 

allowed to accumulate. 

VEGETATION AND SITE CLEARING 

Vegetation clearing associated with invasive plants will involve intensive control methods 

implemented to control any existing populations Repeated treatments are expected to be 

necessary and will be provided as needed. Treatment methods may include one or more of the 

following: mowing, string trimming, manual removal, burning, and herbicide treatments (if 

permitted). Mulching using a synthetic fabric may be considered if other techniques are not 

effective in controlling undesirable species. Disking will not be used. 

Nonchemical methods for invasive plant control are preferred over chemical methods. If 

chemical methods are used, chemicals (herbicides) will be applied under the direction of a 

licensed herbicide applicator and any use of herbicides in State or federal waters will comply 

with all applicable regulation in strict accordance with all applicable regulations for their use.   

Debris such as old fencing, agriculture implements, and other trash will be removed from the site 

during site preparation. 

SEEDING 

Wetland seed mixes consisting of native grasses and forbs will be used in the planting units, on a 

site-by-site basis, to seed rehabilitated wetlands. The seed mixes for each wetland rehabilitation 

parcel are provided in Appendix E. Seed mixes may be applied to Type 3, Type 4, and Type 5 

rehabilitation areas. Type 2 rehabilitation areas will not be seeded initially because successional 

development is expected to provide the increase in native cover required by Year 10. If, during 

the monitoring period, Type 2 mitigation units are not trending toward achieving the Year 10 

performance standards, a seeding program may be implemented. 



Chapter 7. Mitigation Work Plan 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
7-127 

 

Vegetation surveys were performed in spring 2012 at each mitigation unit (prior to implementing 

mitigation actions) to confirm existing species composition and relative cover values. Based on 

this information, the parcel-specific seed mixes in Appendix E may be refined for each 

mitigation unit.  

PLANTING 

Planting of native herbaceous and woody species will occur in Type 3, Type 4, and Type 5 

mitigation units. Plant palettes have been developed for each type based on wetland delineation 

vegetation data, CRAM data collected in spring 2011, August 2010 vegetation surveys at the 

wetland establishment parcels, and other field observations. The plant palettes for each 

mitigation unit parcel are shown in Appendix E. Vegetation surveys were performed in spring 

2012 at each mitigation unit (prior to implementing mitigation actions) to confirm existing 

species composition and relative cover values. Based on this information, the plant palettes in 

Appendix E may be refined for each rehabilitation area.  

Type 2 rehabilitation areas will not be planted initially because successional development is 

expected to provide the increase in native cover required by Year 10. If, during the monitoring 

period, Type 2 mitigation units are not trending toward achieving the Year 10 performance 

standards, a planting program may be implemented in Type 2 mitigation units. 

HERBACEOUS WETLAND CONTAINER PLANT INSTALLATION 

Wetland container plants (native wetland herbaceous species) will be planted in the winter after 

vegetation clearing on the offsite mitigation units has been completed and rainfall has saturated 

the soil to a depth of approximately 10 inches. Container plants will be propagated and installed 

as described in Section 7.2.4, Plant Stock Collection and Installation, and in this section. 

Wetland seeding will be performed prior to plant installation. 

Container plants will consist of tree band or equivalent size container stock. Container plants will 

be installed in clusters in the planting units. Container plants will be installed in a planting hole 

that is twice the width of and no deeper than the container. Soil removed when the planting hole 

is created will be used as backfill. Watering basins or bark mulch will not be required for 

wetland container plants. 

Container plants will be placed in the planting hole so that the root collar is slightly above the 

desired final grade, with the top of the first major root barely visible at the surface. The plant will 

be watered immediately after planting and will be inspected after initial watering to ensure that 
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settling has not occurred. Any container plants that have settled will be adjusted so the 

appropriate length is exposed aboveground. 

WOODY PLANT SPECIES CONTAINER PLANT INSTALLATION 

Container plants will be installed in the Type 3, Type 4, and Type 5 wetland rehabilitation areas 

that currently are vegetated by herbaceous vegetation. Container plants of woody plant species 

will be planted in the winter after vegetation clearing on the offsite wetland rehabilitation areas 

has been completed and rainfall has saturated the soil to a depth of approximately 10 inches. 

Container plants will be installed as described in Section 7.2.4, Plant Stock Collection and 

Installation, and in this section. The Type 3, 4, and 5 plant palettes are shown in the design plans 

for offsite mitigation (Appendix E). Wetland seeding will be performed prior to plant 

installation. 

Container plants will consist of trees, shrubs, and vines. The plant forms may vary by mitigation 

unit based on site-specific conditions (e.g., in some units only tree species may be planted). The 

plants will be installed in a random, natural pattern. Container plants will be installed in a 

planting hole that is twice the width of and no deeper than the container. Soil removed when the 

planting hole is created will be set aside for use as backfill. Container plants will be placed in the 

planting hole so that the root collar is slightly above the desired final grade with the top of the 

first major root barely visible at the surface. The plants will be watered immediately after 

planting and will be inspected after watering to ensure that settling has not occurred. Plants that 

have settled will be adjusted so that the appropriate length is exposed aboveground. 

Watering basins will be constructed around all container plants, and plant protection cages may 

be installed to minimize herbivory. A 3-inch layer of bark mulch (this mulch could come from 

chipped woody vegetation removed as part of vegetation clearing activities [Section 7.2.1.3, 

Vegetation Clearing]) will be placed in each watering basin to reduce soil evaporation rates and 

help suppress weed growth. 

RIPARIAN CUTTING COLLECTION AND INSTALLATION 

Willow cuttings will be installed in the Type 5 wetland rehabilitation areas that occur on 

streambanks or in wet meadows adjacent to streams and drainages (Appendix E). Cutting 

collection and installation will occur during the dormant period, typically December through 

February. Seeding will be performed in the fall prior to cutting installation. Cuttings will be 

collected and installed as described in Section 7.2.4.2, Riparian Cutting Collection and 

Installation, and in this section. The schedule for collection and installation may need to be 
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adjusted depending on the level of inundation for that fall/winter, which could impede access and 

installation procedures.  

All cuttings will be hardened-off green wood. Cuttings will be a minimum of 3 feet long and will 

be tapered from a minimum of 0.5 inch to a maximum of 2.5 inches in diameter. Cuttings will be 

cut at a right angle at the wide end of the cutting. 

Immediately after harvesting, the leaves, branches, and twigs will be carefully removed from 

each cutting to avoid damage to buds on the cutting. The cuttings then will be wrapped in burlap 

or other approved material that protects them from sunlight and allows air circulation within the 

bundle. The bundled cuttings will be maintained in cool wet storage until just before planting and 

will be planted within 24 hours of collection.  

Planting holes will be excavated for all cuttings. Cuttings will be installed vertically, with the 

narrow end exposed and two thirds of the cutting buried belowground to ensure the development 

of adequate root mass. Fertilizer will not be applied during cutting installation. Watering basins 

will be constructed around cuttings, and plant protection cages may be installed to minimize 

herbivory. A 3-inch layer of bark mulch (this mulch could come from chipped woody vegetation 

removed as part of vegetation clearing activities [Section 7.2.1.3, Vegetation Clearing]) will be 

placed in each watering basin to reduce soil evaporation rates and help suppress weed growth. 

Cuttings will be watered immediately after planting and will be inspected after watering to 

ensure that they have not settled. Any cuttings that have settled will be adjusted so the 

appropriate length is exposed aboveground. 

ACORN COLLECTION AND INSTALLATION 

Caltrans will collect acorns to be planted at the mitigation units. Acorns will be collected and 

installed as described in Section 7.2.4.3, Acorn Collection and Installation, and in this section. 

Wetland seeding will be performed prior to acorn installation. 

PLANT WATERING 

Plant watering will be provided for woody and herbaceous plantings (excluding seeded areas) in 

the wetland rehabilitation areas as needed, determined based on plant vigor during the summer 

months. Plantings will not be watered if maintenance inspections show they are being supported 

sufficiently by seasonal water availability. The goal of watering will be to provide sufficient 

water to successfully establish deep-rooted plants that are able to survive without supplemental 

irrigation. Caltrans will water plantings as needed during the 3-year plant establishment 

maintenance period. Possible irrigation methods are described in Section 7.2, Onsite Mitigation 
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Implementation, and watering frequency and application rates are described in Chapter 8, 

“Mitigation Maintenance Plan.” 

CONSTRUCTION INSPECTIONS 

Caltrans will inspect progress of the mitigation efforts to ensure that offsite mitigation is fully 

and properly completed. Areas not meeting the implementation standards identified will be 

reevaluated and replanted as necessary. At a minimum, Caltrans will perform inspections at the 

following critical stages of mitigation implementation. 

 Layout of proposed wetland rehabilitation unit boundaries prior to construction. 

 Placement and installation of ESA fencing. 

 Installation of erosion control measures and use of BMPs. 

 Site preparation and vegetation clearing operations. 

 Irrigation system installation (if applicable) and initial plant watering. 

 Seeding and planting operations. 

AS-BUILT CONDITIONS DOCUMENTATION 

Within 45 days from the completion of wetland rehabilitation efforts, Caltrans will submit a 

complete set of as-built drawings to the resource agencies. The as-built drawings will be 

prepared using MicroStation (version 7 or later) software and will be at the same scale as the 

construction drawings. The as-built drawings will be prepared following standard landscape 

architecture protocols and practices. The as-built drawings will depict the features listed below. 

 Wetland rehabilitation boundaries, including planted and seeded areas. 

 Updated plant palettes, including species, plant material type (e.g., tree band, 1-gallon, 

cutting, acorn), and number of plants planted by species. 

 Updated seed mix, including application rates. 

 Plant watering method (if applicable), including water source identification and delivery 

system design, and application rates. 

 Fences, gates, stream crossings and access roads. 

 Other pertinent mitigation features. 
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ENHANCEMENTS TO WETLANDS 

The techniques used for grazed and ungrazed wetland rehabilitation strategies, as well as certain 

techniques associated with wetland establishment, enhance wetlands in the following ways. 

IMPROVE HYDROLOGY 

As previously described in this MMP, numerous drainages throughout Little Lake Valley drain 

wet meadows to allow more efficient and extensive grazing of pastureland. These drainages 

often are interconnected and flow to the lowest point on the parcel, where they exit the parcel 

onto another parcel or into an adjacent stream. In addition to draining surface water from the wet 

meadow more quickly than under natural conditions, the drainages also dewater adjacent wetland 

habitat, thereby potentially affecting adjacent wetland plant communities. Some disturbed 

drainages are unvegetated and show signs of channel bed and bank erosion (usually in the form 

of headcuts). These unstable areas may contribute sediment to adjacent streams. 

Parcel hydrology will be improved by modifying these drainages, usually as part of grading for 

the proposed wetland establishment sites (see mitigation construction plans and special 

provisions for grading plans). As a result, water that previously would have left the site as runoff 

will have a longer residence time and will be retained as surface flow or as shallow groundwater 

or saturated soil. This action may also result in an increase in groundwater recharge. 

Improvement of parcel hydrology through the modification of drainages is proposed at the 

Goss/MGC Plasma Middle/MGC Plasma North parcels.  

At the Goss/MGC Plasma Middle/MGC Plasma North offsite mitigation parcels, existing incised 

drainages that drain surface water from these parcels into adjacent drainages will be graded as 

part of grading for the proposed wetland establishment site to retain water and increase the 

residence time of water on the parcels (see mitigation construction plans and special provisions 

for grading plans).  

INCREASE HABITAT COMPLEXITY 

Wetland rehabilitation actions will provide connectivity with existing wet meadows and other 

habitat types, provide increased edge effect with wet meadow and other habitats, and increase 

habitat complexity and structure. Habitat complexity will be increased by planting native woody 

and herbaceous species and controlling nonnative vegetation. Although wet meadow provides 

unique habitat benefits, it has relatively low habitat complexity compared to riparian wetland. 

Wetland rehabilitation will result in a gain in aquatic resource function but not in aquatic area.  
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As previously described, five types of wetland rehabilitation have been developed. With the 

more aggressive strategies (Types 3–5), wetland rehabilitation will include clearing patches of 

nonnative wetland vegetation and replanting and seeding with native woody and herbaceous 

wetland species. In addition to planting and seeding, some level of successional development is 

part of each rehabilitation type in untreated areas of the Type 3–5 rehabilitation areas. 

Successional development alone will be the initial rehabilitation strategy for Type 2 

rehabilitation areas. 

 Increased habitat complexity in the Type 2 wetland rehabilitation areas is anticipated to be 

provided by successional development. The mitigation units will be monitored to ensure that 

there is no decrease in native plant cover or an influx of invasive plant species. Remedial 

planting and seeding will occur in the Type 2 mitigation units if the performance standards 

are not achieved.  

 Type 3–5 wetland will be seeded and planted with native herbaceous wetland and native 

woody species. The addition of woody vegetation to the Type 3–5 rehabilitation areas will 

provide connectivity to adjacent or nearby riparian and oak woodland and tree lines that 

occur along fence lines, increased edge effect between herbaceous and woody vegetation–

dominated habitat, and vertical habitat structure (tree and shrub canopy) not provided by wet 

meadows.  

INCREASE NATIVE PLANTS 

Existing wetlands will be rehabilitated by planting and seeding native herbaceous wetland 

species and native woody species. Planting of woody vegetation in existing wet meadow habitat 

adjacent to streams will result in a type change to riparian wetland or provide structural diversity 

by establishing an open woodland/savanna vegetation community. In several locations woody 

riparian vegetation is becoming established in wet meadow or marsh. For example, on the 

Brooke parcels, where grazing has been eliminated, Oregon ash and other riparian species are 

becoming established. Riparian planting will expedite this succession change. Grazing 

management, discussed below, also contributes to this enhancement benefit. 

DECREASE INVASIVE PLANTS 

Some targeted treatment of invasive plant species will be performed to reduce the extent of 

infestations and to improve control of the species in the future. For example, teasel and poison 

hemlock are the dominant herbaceous species in the marsh on the northern Brooke parcels. 

Following initial control of these invasive species through manual, mechanical, or chemical 

control methods, the marsh will be planted with riparian plants to convert it to riparian wetland. 

Because teasel occurs in open, sunny areas, the conversion of emergent wetland to riparian 
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wetland eventually will reduce the prevalence and/or presence of this species in this planting 

area. Poison hemlock also occurs in open, sunny areas but occasionally is found in riparian 

habitat. Conversion of emergent wetland to riparian wetland eventually will reduce the 

prevalence and/or presence of this species in this planting area. Beyond the targeted effort, 

invasive plants will be controlled to meet performance standards. 

INCREASE RESOURCE-SENSITIVE GRAZING MANAGEMENT  

Current grazing practices on the offsite mitigation parcels have reduced the establishment of 

riparian species and have led to the degradation of wetlands, streams, and drainages. Bank 

erosion along valley streams, and headcutting and channel incision in existing wet meadow and 

upland/grassland, occur on some of the offsite mitigation parcels. Implementation of the wetland 

habitat rehabilitation actions proposed, including a grazing management plan, will help increase 

plant species growth and will address bank erosion, headcutting, and channel incision on the 

offsite mitigation parcels. 

As described previously in this MMP, riparian wetland was once a dominant land cover type in 

Little Lake Valley. Grazing has affected the ability of riparian wetland plant species to reproduce 

and reach maturity. Although some riparian and oak seedling establishment was observed on the 

offsite mitigation parcels, growth has been significantly suppressed by cattle grazing. In many 

locations, no woody understory exists beneath an aging overstory of riparian and oak trees. 

Grazing in wet meadows also may affect wetland habitat diversity and species richness. For 

example, in the northern portions of the valley, grazing has resulted in the suppression and 

disturbance of tule growth. Other effects may include the disturbance or elimination of wetland 

habitat, including habitat for special-status plant species.  

Caltrans has developed a grazing management plan for the offsite mitigation parcels 

(Appendix Q). The plan provides flexibility to annually adjust the grazing prescriptions on a 

pasture-by-pasture basis to reflect the influence of seasonal variations and site-specific 

conditions.  

7.3.3.5 RIPARIAN ESTABLISHMENT 

Riparian habitat will be established in portions of the Category I, II, and III Riparian Corridors 

that currently do not support woody riparian vegetation. The riparian establishment areas, 

depending on location, will be adjacent to existing riparian habitat in the riparian corridors or the 

stream channels. The locations of the riparian establishment areas are shown in Appendix C.  
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Riparian establishment will include site preparation to clear the planting area of ruderal 

vegetation; installation of acorns, container plants, and cuttings; and installing an irrigation 

system (if necessary). Riparian establishment areas will be excluded from grazing until 

performance standards are met. Once performance standards are met and as part of long-term 

management, targeted grazing may be used to assist with invasive plant species control.   

Table 7-2 lists riparian establishment strategies and corresponding actions to implement these 

strategies. Offsite riparian establishment will entail the following activities, discussed below. 

 Site preparation 

 Planting 

 Plant watering 

 Construction inspections 

 Documentation of as-built conditions 

SITE PREPARATION 

Preparation of riparian establishment areas will entail the following activities, discussed below. 

 Surveying and staking establishment areas 

 Installing ESA protective fencing 

 Installing erosion control measures and using BMPs 

 Vegetation and site clearing 

SURVEYING AND STAKING MITIGATION RIPARIAN ESTABLISHMENT AREAS 

Prior to mitigation construction, the limits of the riparian establishment areas, including staging 

areas and access roads, will be surveyed and staked. These locations will be based on the 

mitigation construction plans and specifications for contractor use (Appendices E and F). 

ENVIRONMENTALLY SENSITIVE AREA FENCING 

Prior to construction, Caltrans will install protective fencing and, where necessary, silt fencing 

around ESAs to be avoided. Protective fencing will consist of orange plastic-mesh fencing that is 

secured to metal T-posts and will be installed in accordance with the project construction 

documents. Silt fencing may be installed around avoided wetlands, other waters, and riparian 

habitat to prevent soil or sediment from entering the habitat. Silt fencing may be used in 

combination with protective fencing and will be installed in accordance with the project’s 
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SWPPP to be prepared by the contractor and with project BMPs. The BMPs will be those 

specified in the updated MRP to be prepared by NCRWQCB and/or those specified in the project 

construction documents. 

INSTALLING EROSION CONTROL MEASURES AND USING BEST MANAGEMENT PRACTICES 

Implementation of the mitigation will require a SWPPP. Specific erosion control measures and 

BMPs will be provided in the document. Caltrans will review the contractor-prepared SWPPP 

for compliance with the mitigation construction plans and special provisions. The SWPPP then 

will be submitted to the NCRWQCB for approval. The following typical erosion control 

measures and BMPs have been identified in the mitigation construction plans and special 

provisions. These measures will be employed during site preparation and construction efforts and 

remain in place until ground-disturbing activities have ended (not an exhaustive list). 

 Prior to the start of construction activities, all personnel will receive water pollution–control 

training. 

 A temporary construction entrance will be installed and maintained to provide temporary 

access to the mitigation construction areas. 

 Temporary fiber rolls will be installed and maintained around areas in which grading 

activities will occur to reduce sedimentation. 

 Exposed slopes will be hydroseeded upon completion of construction activities to reduce 

erosion and sedimentation. 

 Materials will be delivered, used, and stored in a way that minimizes or eliminates discharge 

of material into watercourses. 

 Fueling, lubrication, maintenance, storage and staging of vehicles and equipment will be at 

least 150 feet beyond waters of the U.S and the State with the exception of cranes and 

stationary equipment, which will only be refueled using a company certified by the CDFW. 

 Material stockpiles will be covered with plastic sheeting or geosynthetic fabric when not in 

use and surrounded with a linear sediment barrier, and/or placed on pallets. 

 Wastewater from invasive species control an equipment washing must be disposed of at an 

appropriately permitted facility or comply with the proper NPDES requirements for 

discharges. Wastewater from vehicle cleaning will not be allowed for on-site use for any 

purposes unless it is demonstrated to the satisfaction of the NCRWQCB that it has been 

adequately treated for potential pollutants and invasive species. 
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 Spill- and leak-prevention procedures will be implemented for chemicals and hazardous 

substances stored at the mitigation construction site. 

 Trash and debris will be removed from the job site at least once per week and will not be 

allowed to accumulate. 

VEGETATION AND SITE CLEARING 

The extent of vegetation and site clearing at a given mitigation unit will vary depending on the 

presence and density of invasive species and debris. Intensive vegetation control methods will be 

implemented to control the populations of invasive species. Repeated treatments are expected to 

be necessary and will be provided as needed. Treatment methods may include one or more of the 

following: mechanical removal, manual removal, and herbicide treatments (if permitted). 

Disking and other soil disturbing methods will not be used. 

 Nonchemical methods for invasive plant control are preferred over chemical methods. If 

chemical methods are used, chemicals (herbicides) will be applied under the direction of a 

licensed herbicide applicator and any use of herbicides in State or federal waters will comply 

with all applicable regulation in strict accordance with all applicable regulations for their use.  If 

vegetation clearing is necessary during the migratory bird nesting season, a qualified biologist 

will conduct preconstruction surveys to identify active nests, and the appropriate species-specific 

avoidance and minimization measures will be implemented where practical.  

A riparian seed mix consisting of native grasses and forbs will be used to seed areas disturbed by 

establishment of riparian and oak woodland habitat. The seed mix may be revised based on seed 

availability at the time of mitigation construction and seed application. 

The riparian seed mix will be applied early fall following completion of mitigation grading to 

reduce erosion. Riparian and oak woodland seeding will occur before installing riparian cuttings 

and riparian and oak container plants. 

PLANTING 

All riparian establishment areas will be planted with native trees, shrubs, and vines. The plant 

palettes for the riparian establishment areas are shown in Appendix E. Plantings will be collected 

and installed as container stock, cuttings, or acorns and will be installed as described in Section 

7.2, Onsite Mitigation Implementation.  

The planting density for riparian establishment planting areas will vary based on soil texture and 

soil moisture conditions as well as proximity to the nearest creek. Riparian planting areas on 
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relatively high terraces may be composed primarily of oaks that will be planted at approximately 

20 feet on center. Riparian plantings on more mesic planting surfaces will be approximately 

10 feet on center. The plantings will be installed in a random, natural pattern. 

Riparian establishment will include planting riparian vegetation in a band on each side of 

designated stream corridors. In some locations patches of nonnative vegetation will be cleared 

and the areas replanted with native species.  

PLANT WATERING 

Woody plantings in the riparian establishment areas will be watered, as needed, based on plant 

vigor during the summer months. The goal of watering will be to provide sufficient water to 

successfully establish deep-rooted plants that are able to survive without supplemental irrigation. 

Caltrans will water woody plantings as needed during the 3-year plant establishment 

maintenance period. Possible irrigation methods are described in Section 7.2, Onsite Mitigation 

watering frequency and application rates are described in Chapter 8, “Mitigation Maintenance 

Plan.” 

CONSTRUCTION INSPECTIONS 

Caltrans will conduct progress inspections of the mitigation efforts to ensure that riparian 

establishment mitigation is fully and properly completed. Areas not meeting the implementation 

standards identified above will be reevaluated and replanted as necessary.  

At a minimum, Caltrans will perform inspections at the following critical stages of mitigation 

implementation for the riparian establishment planting areas. 

 Layout of proposed riparian establishment unit boundaries prior to construction. 

 Placement and installation of ESA fencing. 

 Installation of erosion control measures and use of BMPs. 

 Site preparation and vegetation clearing operations. 

 Irrigation system installation (if applicable) and initial plant watering. 

 Planting operations. 

AS-BUILT CONDITIONS DOCUMENTATION 

Within 45 days from the completion of riparian establishment efforts, Caltrans will submit a 

complete set of as-built drawings to the resource agencies. The as-built drawings will be 
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prepared using MicroStation (version 7 or later) software and will be at the same scale as the 

construction drawings. The as-built drawings will be prepared following standard landscape 

architecture protocols and practices. The as-built drawings will depict the features listed below. 

 Riparian establishment boundaries, including planted and seeded areas. 

 Updated plant palettes, including species, plant material type (e.g., tree band, 1-gallon, 

cutting, acorn), and number of plants planted by species. 

 Plant watering method (if applicable), including water source identification and delivery 

system design, and application rates. 

 Fences, gates, and access roads. 

 Other pertinent mitigation features. 

ENHANCEMENTS TO RIPARIAN HABITAT 

The techniques used for riparian establishment enhance existing riparian habitat and other waters 

(stream channels) in the Category I, II and III Riparian Corridors in the following ways. 

EXPAND HABITAT 

Riparian establishment actions—installing riparian plants within Category I, II, and III Riparian 

Corridors adjacent to existing riparian habitat along stream corridors—will result in an increase 

in riparian habitat patch size. Riparian habitat in Little Lake Valley provides habitat for common 

and special-status wildlife species. Willow flycatcher, yellow warbler, and yellow-breasted chat 

are riparian-dependent, special-status species that breed in Little Lake Valley and would benefit 

from an expansion of riparian habitat. 

INCREASE HABITAT COMPLEXITY 

Most of the riparian establishment actions described in this section will result in an increase in 

the overall acreage of riparian woodland habitat on the offsite mitigation parcels, provide 

connectivity with existing riparian and oak woodland habitat, provide increased edge effect with 

wet meadow and other habitats, and increase habitat complexity and structure. Habitat 

complexity also is anticipated to be increased by discontinuing grazing management practices in 

riparian corridors to allow recruitment and establishment of native riparian plant communities. 

INCREASE NATIVE PLANTS 

The presence of native plants on the mitigation properties will be increased by planting riparian 

species along riparian corridors. Riparian plantings along streams or adjacent to existing riparian 
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habitat will supplement senescent vegetation, maintain or increase shade, and provide more 

overhead structure and diversity. 

REDUCE INVASIVE PLANTS 

Targeted treatment of invasive plant species will occur if such species are present in the riparian 

establishment areas. Invasive species, as related to this project, are defined in Chapter 8. 

Following initial control of these species through manual, mechanical, or chemical control 

methods, the riparian establishment areas will be planted with wetland and riparian plants. 

7.3.3.6 RIPARIAN REHABILITATION 

Riparian habitat will be rehabilitated in portions of the Category I, II, and III Riparian Corridors 

that currently support woody riparian vegetation. The riparian rehabilitation areas, depending on 

location, may be adjacent to the riparian establishment areas or the stream channels. Riparian 

rehabilitation will be accomplished by fencing to restrict livestock access to existing riparian 

vegetation in riparian corridors. Target grazing may be used in the riparian rehabilitation areas to 

assist with the control of invasive plant species (excluding federal mitigation areas). In some 

locations, riparian rehabilitation is done in conjunction with widening riparian corridor (i.e. 

riparian establishment) (Appendix C). Table 7-2 lists riparian rehabilitation strategies and 

corresponding actions to implement these strategies. Offsite riparian rehabilitation will entail the 

following activities, discussed below. 

 Site preparation 

 Fence installation 

 Construction inspections 

 Documentation of as-built conditions 

SITE PREPARATION 

Preparation of riparian rehabilitation areas will entail installing ESA protective fencing if areas 

are susceptible to disturbance during adjacent riparian establishment activities. 

ENVIRONMENTALLY SENSITIVE AREA FENCING 

Prior to construction, Caltrans will install protective fencing and, where necessary, silt fencing 

around ESAs to be avoided. Protective fencing will consist of orange plastic-mesh fencing that is 

secured to metal T-posts and will be installed in accordance with the project construction 

documents. Silt fencing may be installed around avoided wetlands, other waters, and riparian 
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habitat to prevent soil or sediment from entering the habitat. Silt fencing may be used in 

combination with protective fencing and will be installed in accordance with the project’s 

SWPPP to be prepared by the contractor and with project BMPs. The BMPs will be those 

specified in the updated MRP to be prepared by NCRWQCB and/or those specified in the project 

construction documents. 

FENCE INSTALLATION 

Livestock fencing will be installed at the locations shown in Appendix E. Detailed drawings and 

information pertaining to fence materials and construction are shown in Appendix E.  

CONSTRUCTION INSPECTIONS 

Caltrans will conduct progress inspections of the mitigation efforts to ensure that riparian 

rehabilitation mitigation is fully and properly completed. Areas not meeting the implementation 

standards identified above will be reevaluated and replanted as necessary.  

At a minimum, Caltrans will perform inspections at the following critical stages of mitigation 

implementation for the riparian rehabilitation areas. 

 Placement and installation of ESA fencing. 

 Fence installation. 

AS-BUILT CONDITIONS DOCUMENTATION 

Within 45 days from the completion of riparian rehabilitation efforts, Caltrans will submit a 

complete set of as-built drawings to the resource agencies. The as-built drawings will be 

prepared using MicroStation (version 7 or later) software and will be at the same scale as the 

construction drawings. The as-built drawings will be prepared following standard landscape 

architecture protocols and practices. The as-built drawings will depict the features listed below. 

 Riparian rehabilitation boundaries. 

 Fences, gates, and access roads. 

 Other pertinent mitigation features. 

The techniques used for riparian rehabilitation will provide land management improvements that 

will restrict livestock access to existing riparian vegetation and allow the expansion and 

successional development of riparian habitat. 
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7.3.3.7 OTHER WATERS REHABILITATION  

Other waters habitat will be rehabilitated on several of the offsite mitigation parcels. The other 

waters rehabilitation areas will be located along Category I, II and III Riparian Corridors.  

Other waters rehabilitation that will take place on the offsite mitigation properties includes the 

following actions. 

 Planting riparian species on Category I, II and III Riparian Corridors (Appendix C). 

 Implementing erosion and headcut repair features (Appendix E). 

 Installing livestock exclusion fence along creek channels, fencing to restrict (i.e. control) 

livestock access to existing riparian vegetation, excluding livestock from planted riparian 

areas. 

Table 7-2 lists rehabilitation strategies and corresponding actions to implement these strategies. 

The location of other waters habitat rehabilitation is shown in Appendices C, E, and F. 

Other waters rehabilitation will entail the following activities, discussed below. 

 Site preparation 

 Grading 

 Planting 

 Plant watering 

 Construction inspections 

 Documentation of as-built conditions 

SITE PREPARATION 

Preparation of other waters rehabilitation areas will entail the following activities, discussed 

below. 

 Surveying and staking rehabilitation areas. 

 Installing ESA protective fencing. 

 Installing erosion control measures and using BMPs. 

 Vegetation and site clearing. 
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SURVEYING AND STAKING MITIGATION REHABILITATION AREAS 

Prior to mitigation construction, the limits of the rehabilitation areas, including staging areas and 

access roads, will be surveyed and staked. These locations will be based on the mitigation 

construction plans and specifications for contractor use (Appendices E and F). 

ENVIRONMENTALLY SENSITIVE AREA FENCING 

Prior to construction, Caltrans will install protective fencing and, where necessary, silt fencing 

around ESAs to be avoided. Protective fencing will consist of orange plastic-mesh fencing that is 

secured to metal T-posts and will be installed in accordance with the project construction 

documents. Silt fencing may be installed around avoided wetlands, other waters, and riparian 

habitat to prevent soil or sediment from entering the habitat. Silt fencing may be used in 

combination with protective fencing and will be installed in accordance with the project’s 

SWPPP (to be prepared by the contractor) and with project BMPs. The BMPs will be those 

specified in the updated MRP to be prepared by NCRWQCB and/or those specified in the project 

construction documents. 

INSTALLING EROSION CONTROL MEASURES AND USING BEST MANAGEMENT PRACTICES 

Implementation of the mitigation will require a SWPPP. Specific erosion control measures and 

BMPs will be provided in the document. Caltrans will review the contractor-prepared SWPPP 

for compliance with the mitigation construction plans and special provisions. The SWPPP then 

will be submitted to the NCRWQCB for approval. The following typical erosion control 

measures and BMPs have been identified in the mitigation construction plans and special 

provisions. These measures will be employed during site preparation and construction efforts and 

remain in place until ground-disturbing activities have ended (not an exhaustive list). 

 Prior to the start of construction activities, all personnel will receive water pollution–control 

training. 

 A temporary construction entrance will be installed and maintained to provide temporary 

access to the mitigation construction areas. 

 Temporary fiber rolls will be installed and maintained around areas in which grading 

activities will occur to reduce sedimentation. 

 Exposed slopes will be hydroseeded upon completion of construction activities to reduce 

erosion and sedimentation. 

 Materials will be delivered, used, and stored in a way that minimizes or eliminates discharge 

of material into watercourses. 
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 Fueling, lubrication, maintenance, storage and staging of vehicles and equipment will be at 

least 150 feet beyond waters of the U.S and the State unless otherwise approved by the 

appropriate resource agency, with the exception of cranes and stationary equipment. 

 Material stockpiles will be covered with plastic sheeting or geosynthetic fabric when not in 

use and surrounded with a linear sediment barrier, and/or placed on pallets. 

 Wastewater from invasive species control an equipment washing must be disposed of at an 

appropriately permitted facility or comply with the proper NPDES requirements for 

discharges. Wastewater from vehicle cleaning will not be allowed for on-site use for any 

purposes unless it is demonstrated to the satisfaction of the NCRWQCB that it has been 

adequately treated for potential pollutants and invasive species. 

 Spill- and leak-prevention procedures will be implemented for chemicals and hazardous 

substances stored at the mitigation construction site. 

 Trash and debris will be removed from the job site at least once per week and will not be 

allowed to accumulate. 

VEGETATION AND SITE CLEARING 

The extent of vegetation and site clearing at a given mitigation unit will vary depending on the 

presence and density of invasive species and debris. Intensive vegetation control methods will be 

implemented to control the populations of invasive species. Repeated treatments are expected to 

be necessary and will be provided as needed. Treatment methods may include one or more of the 

following: mechanical removal, manual removal, and herbicide treatments (if permitted). 

Disking will not be used. 

 

 Nonchemical methods for invasive plant control are preferred over chemical methods. If 

chemical methods are used, chemicals (herbicides) will be applied under the direction of a 

licensed herbicide applicator and any use of herbicides in State or federal waters will comply 

with all applicable regulation in strict accordance with all applicable regulations for their use.   

GRADING 

Erosion and headcut repair sites will be graded as necessary according to the design plans in 

Appendix E. Further description of the grading activities related to the erosion and headcut 

repairs is found in Section 7.3.2, Mitigation Actions by Offsite Mitigation Parcel, under the 

properties of Benbow, Ford, Frost, and Lusher.  
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PLANTING 

All other waters rehabilitation areas will be planted with native trees, shrubs, and vines. The 

plant palettes for the other waters rehabilitation areas are shown in Appendix E. Plantings will be 

collected and installed as container stock, cuttings, or acorns and will be installed as described in 

Section 7.2, Onsite Mitigation Implementation. 

The planting density for other waters rehabilitation planting areas will vary based on soil texture 

and soil moisture conditions as well as proximity to the nearest creek. Riparian planting areas on 

relatively high terraces may be composed primarily of oaks that will be planted at approximately 

20 feet on center. Riparian plantings on more mesic planting surfaces will be approximately 

10 feet on center. Planting stock will be propagated and planted as described in Section 7.2.4.1, 

Container Plant Propagation and Installation, and in the paragraphs below. 

Other waters rehabilitation will include planting riparian vegetation in a band on each side of 

designated stream corridors. In some locations patches of nonnative vegetation will be cleared 

and the areas replanted with native species. The location for individual plantings will be 

identified using pin flags. Each species will be assigned a specific flag color to ensure that plant 

material is planted at the proper location. 

PLANT WATERING 

Woody plantings in the other waters rehabilitation areas will be watered, as needed, based on 

plant vigor during the summer months. The goal of watering will be to provide sufficient water 

to successfully establish deep-rooted plants that are able to survive without supplemental 

irrigation. Caltrans will water woody plantings as needed during the 3-year plant establishment 

maintenance period. Possible irrigation methods are described in Section 7.2, Onsite Mitigation 

watering frequency and application rates are described in Chapter 8, “Mitigation Maintenance 

Plan.” 

CONSTRUCTION INSPECTIONS 

Caltrans will conduct progress inspections of the mitigation efforts to ensure that other waters 

rehabilitation mitigation is fully and properly completed. Areas not meeting the implementation 

standards identified will be reevaluated and replanted as necessary.  

At a minimum, Caltrans will perform inspections at the following critical stages of mitigation 

implementation for the other waters rehabilitation planting areas.  

  Layout of the planting area boundary. 
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 Placement and installation of ESA fencing. 

 Installation of erosion control measures and use of BMPs. 

 Site preparation and vegetation clearing operations. 

 Irrigation system installation (if applicable) and initial plant watering. 

 Seeding and planting operations. 

Caltrans will perform inspections at the following critical stages of implementation for the 

headcut and bank erosion repair sites. 

 Layout of proposed work area boundaries prior to construction. 

 Placement and installation of ESA fencing. 

 Installation of erosion control measures and use of BMPs. 

 Site preparation and vegetation clearing operations. 

 Grading operations, including inspection of design elevations. 

 Placement and construction of in-channel and bank stabilization and stream improvement 

features. 

 Irrigation system installation (if applicable) and initial plant watering. 

 Planting operations.  

AS-BUILT CONDITIONS DOCUMENTATION 

Within 45 days from the completion of other waters rehabilitation efforts, Caltrans will submit a 

complete set of as-built drawings to the resource agencies. The as-built drawings will be 

prepared using MicroStation (version 7 or later) software and will be at the same scale as the 

construction drawings. The as-built drawings will be prepared following standard landscape 

architecture protocols and practices. The as-built drawings will depict the features listed below. 

 Other waters rehabilitation boundaries, including planted areas. 

 Updated plant palettes, including species, plant material type (e.g., tree band, 1-gallon, 

cutting, acorn), and number of plants planted by species. 

 Plant watering method (if applicable), including water source identification and delivery 

system design, and application rates. 

 Location of in-channel and bank stabilization and stream improvement features. 



Chapter 7. Mitigation Work Plan 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
7-146 

 

 Fences, gates, and access roads. 

 Other pertinent mitigation features. 

ENHANCEMENTS TO OTHER WATERS 

The techniques used for other waters rehabilitation enhance other waters in the following ways. 

IMPROVE HYDROLOGY 

Parcel hydrology will be improved to rehabilitate other waters habitat by stabilizing eroding 

banks and some headcuts. If left untreated, these erosion features may lead to the direct loss of 

riparian habitat (bank repair sites) and contribute excessive sediment to the stream channel (bank 

repair and headcut sites).  

DECREASE SEDIMENTATION  

Other waters will be rehabilitated by reducing sedimentation by repairing and stabilizing 

multiple eroding banks and headcuts on Benbow, Ford, Frost, and Lusher parcels. More detailed 

descriptions of these erosion and headcut repairs are found in Section 7.3.2, Mitigation Actions 

by Offsite Mitigation Parcel, under the specific parcel. 

EXPAND HABITAT 

Other waters rehabilitation actions—installing riparian plants in Category I, II, and III Riparian 

Corridors adjacent to existing riparian habitat along stream corridors—will result in an increase 

in riparian habitat patch size. Riparian habitat in Little Lake Valley provides habitat for common 

and special-status wildlife species. Willow flycatcher, yellow warbler, and yellow-breasted chat 

are riparian-dependent, special-status species that breed in Little Lake Valley and would benefit 

from an expansion of riparian habitat. 

INCREASE HABITAT COMPLEXITY 

Most of the other waters rehabilitation actions described in this section will result in an increase 

in the overall acreage of riparian woodland habitat on the offsite mitigation parcels, provide 

connectivity with existing riparian and oak woodland habitat, provide increased edge effect with 

wet meadow and other habitats, and increase habitat complexity and structure. Habitat 

complexity will be increased by improving hydrology that will lead to prolonged ponding and 

soil saturation, which is anticipated to promote increased species richness through natural 

recruitment. Habitat complexity also is anticipated to be increased by discontinuing grazing 
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management practices in riparian corridors to allow recruitment and establishment of native 

riparian plant communities. 

INCREASE NATIVE PLANTS 

The presence of native plants on the mitigation properties will be increased by planting riparian 

species along riparian corridors. Riparian plantings along streams or adjacent to existing riparian 

habitat will supplement senescent vegetation, maintain or increase shade, and provide more 

overhead structure and diversity. 

REDUCE INVASIVE PLANTS 

Targeted treatment of invasive plant species will occur if such species are present in the other 

waters rehabilitation areas. Invasive species, as related to this project, are defined in Chapter 8. 

Following initial control of these species through manual, mechanical, or chemical control 

methods, the wetland rehabilitation areas will be planted with wetland and riparian plants. 

7.3.3.8 OAK WOODLAND ESTABLISHMENT 

Oak woodland habitat will be established on the Watson East, Lusher and Brooke mitigation 

parcels. The location of habitat establishment is shown in Appendix C and listed in Table 7-2. 

Oak woodland habitat establishment will include planting native tree, shrub, and vine species in 

upland areas. 

Oak woodland establishment will entail the following activities, discussed below. 

 Site preparation 

 Planting 

 Plant watering 

 Construction inspections 

 Documentation of as-built conditions 

SITE PREPARATION 

Preparation of the oak woodland establishment area will entail the following activities, discussed 

below. 

 Surveying and staking the establishment area 

 Installing ESA fencing 
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 Installing erosion control measures and using BMPs 

 Vegetation and site clearing 

SURVEYING AND STAKING MITIGATION ESTABLISHMENT AREAS 

Prior to mitigation construction, the limits of the oak woodland establishment area, including 

staging areas, topsoil stockpiling areas, and access roads, will be surveyed and staked. The exact 

locations will be based on the mitigation construction plans and specifications for contractor use 

(Appendix E). 

ENVIRONMENTALLY SENSITIVE AREA FENCING 

Prior to construction, Caltrans will install protective fencing and, where necessary, silt fencing 

around ESAs to be avoided. Protective fencing will consist of orange plastic-mesh fencing that is 

secured to metal T-posts and will be installed in accordance with the project construction 

documents. Silt fencing may be installed around avoided wetlands, other waters, and riparian 

habitat to prevent soil or sediment from entering the habitat. The project’s contractor will prepare 

a SWPPP. The SWPPP will include all required BMPs. Silt fencing may be used in combination 

with protective fencing and will be installed in accordance with the SWPPP. The BMPs will be 

those specified in the updated MRP to be prepared by NCRWQCB and/or those specified in the 

project construction documents. 

INSTALLING EROSION CONTROL MEASURES AND USING BEST MANAGEMENT PRACTICES 

Implementation of the mitigation will require a SWPPP. Specific erosion control measures and 

BMPs will be provided in the document. Caltrans will review the contractor-prepared SWPPP 

for compliance with the mitigation construction plans and special provisions. The SWPPP then 

will be submitted to the NCRWQCB for approval. The following typical erosion control 

measures and BMPs have been identified in the mitigation construction plans and special 

provisions. These measures will be employed during site preparation and construction efforts and 

remain in place until ground-disturbing activities have ended (not an exhaustive list). 

 Prior to the start of construction activities, all personnel will receive water pollution–control 

training. 

 A temporary construction entrance will be installed and maintained to provide temporary 

access to the mitigation construction areas. 

 Temporary fiber rolls will be installed and maintained around areas in which grading 

activities will occur to reduce sedimentation. 



Chapter 7. Mitigation Work Plan 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
7-149 

 

 Exposed slopes will be hydroseeded upon completion of construction activities to reduce 

erosion and sedimentation. 

 Materials will be delivered, used, and stored in a way that minimizes or eliminates discharge 

of material into watercourses. 

 Fueling, lubrication, maintenance, storage and staging of vehicles and equipment will be at 

east 150 feet beyond waters of the U.S and the State, unless otherwise approved by the 

appropriate resource agency, with the exception of cranes and stationary equipment. 

 Material stockpiles will be covered with plastic sheeting or geosynthetic fabric when not in 

use and surrounded with a linear sediment barrier, and/or placed on pallets. 

 Wastewater from invasive species control an equipment washing must be disposed of at an 

appropriately permitted facility or comply with the proper NPDES requirements for 

discharges. Wastewater from vehicle cleaning will not be allowed for on-site use for any 

purposes unless it is demonstrated to the satisfaction of the NCRWQCB that it has been 

adequately treated for potential pollutants and invasive species. 

 Spill- and leak-prevention procedures will be implemented for chemicals and hazardous 

substances stored at the mitigation construction site. 

 Trash and debris will be removed from the job site at least once per week and will not be 

allowed to accumulate. 

VEGETATION AND SITE CLEARING  

Vegetation and site clearing at the oak woodland establishment area will occur at the individual 

planting locations and any soil disturbance associated with installation of an irrigation system (if 

applicable). Vegetation clearing will include mowing herbaceous vegetation to a height of 1–3 

inches. Vegetation within a 6-foot-by-6-foot area around individual plantings will be removed to 

bare ground. Cut vegetation will be legally disposed of offsite at a landfill or other facility that 

accepts green waste. 

 Nonchemical methods for invasive plant control are preferred over chemical methods. If 

chemical methods are used, chemicals (herbicides) will be applied under the direction of a 

licensed herbicide applicator and any use of herbicides in State or federal waters will comply 

with all applicable regulation in strict accordance with all applicable regulations for their use.   

If vegetation clearing is necessary during the migratory bird nesting season, a qualified biologist 

will conduct preconstruction surveys to identify active nests, and the appropriate species-specific 

avoidance and minimization measures will be implemented where practical. 
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PLANTING 

A plant palette has been developed for the oak woodland establishment area. A combination of 

container plants and acorns will be planted. The species lists are presented in Appendix E. 

Caltrans will contract with a plant nursery experienced with the propagation of native plants to 

propagate container plants for mitigation efforts. Planting stock for oak woodland habitat will be 

propagated and planted as described in Section 7.2.4.1, Container Plant Propagation and 

Installation, and in the paragraphs below. 

Planting density for oak woodland establishment will be approximately 20 feet on center for 

oaks. Associated oak woodland plantings, such as understory plantings, may be planted in 

clusters or individually at a smaller spacing interval (e.g., 8 feet on center). 

CONTAINER PLANT INSTALLATION 

Oak woodland habitat container plants will consist of trees and shrubs (Appendix E). The plants 

will be installed in a random, natural pattern. Container plants will be installed in a planting hole 

that is twice the width of and no deeper than the container. Soil removed when the planting hole 

is created will be set aside for use as backfill. Container plants will be placed in the planting hole 

so that the root collar is slightly above the desired final grade with the top of the first major root 

barely visible at the surface. The plants will be watered immediately after planting and will be 

inspected after watering to ensure that settling has not occurred. Any plants that have settled will 

be adjusted so the appropriate length is exposed aboveground. 

Watering basins will be constructed around all container plants, and plant protection cages will 

be installed to minimize herbivory. A 3-inch layer of bark mulch (this mulch could come from 

chipped woody vegetation removed as part of vegetation clearing activities [Section 7.2.1.3]) 

will be placed in each watering basin to reduce soil evaporation rates and help suppress weed 

growth. 

ACORN INSTALLATION  

Caltrans will collect acorns to be planted at the oak woodland establishment area. Acorns will be 

collected from source material using the following hierarchy: (1) Little Lake Valley, (2) Outlet 

Creek basin, and (3) Eel River watershed. Seed sourcing may go beyond the approved area only 

with approval of resource agencies. Acorns will be collected from various source materials to 

ensure the genetic diversity and viability. Diseased or unhealthy source material will not be used. 

The planting area will be scraped to loosen the top 1 inch of the soil. Three acorns will be 

planted at each planting area. Acorns will be placed horizontally in the center of the planting 



Chapter 7. Mitigation Work Plan 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
7-151 

 

area, 0.5 inch to a maximum of 1 inch below finish grade, in a 9-inch equilateral triangle 

(Appendix E). Fertilizer will not be applied during acorn installation. Acorn plantings will be 

watered immediately after planting. 

PLANT WATERING 

The goal of watering will be to provide sufficient water to successfully establish deep-rooted 

plants that are able to survive without supplemental irrigation. Caltrans will water woody plants 

in the oak woodland establishment area after planting and during the postconstruction 3-year 

plant establishment maintenance period using an irrigation system, a water truck, or other 

appropriate method as necessary to ensure survival and meet performance standards. Watering 

frequency and application rates are discussed in Chapter 8. The need to water individual plants or 

planting areas will be determined on a case-by-case basis (e.g. if a plant area remains saturated 

much of the year, plant watering may not be necessary). 

The oak woodland establishment area may be truck-watered if the installation of an irrigation 

system may not be practical. If practical, a temporary drip irrigation system may be installed. 

Potential water sources are existing agricultural wells and City water lines. Water may be pulled 

directly from a well or water line or stored in large plastic tanks and pumped through a delivery 

system.  

CONSTRUCTION INSPECTIONS 

Caltrans will conduct progress inspections of the oak woodland establishment site to ensure that 

the mitigation is fully and properly completed. If the oak woodland establishment site does not 

meet the implementation standards identified above, the site will be reevaluated and replanted as 

necessary. At a minimum, Caltrans will perform inspections at the following critical stages of 

mitigation implementation. 

 Layout of proposed oak woodland establishment boundaries prior to construction. 

 Placement and installation of ESA fencing. 

 Installation of erosion control measures and use of BMPs. 

 Site preparation and vegetation clearing operations. 

 Irrigation system installation (if applicable) and initial plant watering. 

 Planting operations. 
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AS-BUILT CONDITIONS DOCUMENTATION 

Within 45 days from the completion of oak woodland establishment efforts, Caltrans will submit 

a complete set of as-built drawings to the resource agencies. The as-built drawings will be 

prepared using MicroStation (version 7 or later) software and will be at the same scale as the 

construction drawings. The as-built drawings will be prepared following standard landscape 

architecture protocols and practices. The as-built drawings will depict the features listed below. 

 Oak woodland establishment area, including planted areas. 

 Updated oak woodland plant palettes, including species, plant material type (e.g., tree band, 

1-gallon, cutting, acorn), and number of plants planted by species. 

 Plant watering method, including water source identification and delivery system design, and 

application rates. 

 Fences, gates, and access roads. 

 Other pertinent mitigation features 

ENHANCEMENTS TO OAK WOODLAND HABITAT  

Oak woodland establishment provides the following enhancements. 

INCREASED HABITAT COMPLEXITY 

Oak woodland establishment will provide connectivity with existing riparian and oak woodland 

habitat, provide increased edge effect with wet meadow and other habitats, and increase habitat 

complexity and structure.  

REDUCED INVASIVE PLANTS 

Some targeted treatment of invasive plants will be performed in the oak woodland establishment 

area should invasive plants colonize the area.  

7.3.3.9 PRESERVATION 

Preservation, in the context of this MMP, refers to wetland habitat on the Huff parcel and oak 

woodland and oak woodland grassland habitat on the Taylor mitigation parcels (Appendix C).  

The mitigation goals for the Huff parcel are wetland and other waters preservation. No 

establishment or rehabilitation actions will occur on this parcel. Grazing does not occur on this 

parcel under existing conditions and will not occur because it is inaccessible; it is bounded on all 
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sides by a railroad alignment, US 101, and Outlet Creek. Caltrans will install exclusion fence or 

other exclusion methods to prohibit unauthorized use of this parcel in the future.  

The mitigation goals for the Taylor parcels are oak woodland and oak woodland grassland 

preservation. No establishment or rehabilitation actions will occur on these parcels. Grazing 

occurs under existing conditions. Rotational grazing will be used to maintain or improve oak 

woodland habitat. Grazing management will occur on the entirety of the parcels. Grazing 

management comprises replacing and adding grazing infrastructure (e.g. fences and gates, water 

troughs) to support rotational grazing. The grazing management for these parcels is described in 

the grazing plan (Appendix Q). 

Information regarding long-term management and adaptive management for the Huff and Taylor 

parcels is presented in Chapters 11 and 12, respectively. Sensitive biological resources and the 

mitigation actions for the parcels are shown in Appendix C. 
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Chapter 8 Mitigation Maintenance Plan 

Maintenance of mitigation sites will consist of three distinct periods: plant establishment 

maintenance, short-term maintenance, and long-term maintenance. The first two periods, 

discussed in this chapter, will occur during the performance-monitoring period. (The 

performance-monitoring period is the period of time during which mitigation performance 

standards are being monitored (see Chapter 9).) Caltrans will be responsible for ensuring that all 

mitigation maintenance and monitoring actions, for both onsite and offsite mitigation, have been 

completed up until performance standards have been met.   

Long-term maintenance will be performed only at the off-site mitigation lands. Long-term 

maintenance discussed in Chapter 11, will begin after the off-site mitigation unitsachieve their 

designated performance standards. (Oak woodland preservation has no performance standards to 

meet and therefore is managed only under the long-term strategy.) At the offsite mitigation 

properties the long term Land Manager will conduct the long-term maintenance and will also be 

responsible for collecting all biological monitoring data during this period.  

Irrigation may be used as a maintenance measure during any or all of the maintenance periods as 

a tool for habitat intervention (e.g. invasive spp. management) but will not be used for forage 

production or to sustain wetlands in perpetuity. 

8.1 Plant Establishment Maintenance Period 

Plant establishment is the initial and most intensive maintenance period, beginning immediately 

after mitigation implementation activities are completed (Chapter 7). Plant establishment 

maintenance only applies to the mitigation lands that are receiving seeding and/or planting 

treatments and therefore excludes Type 1 and Type 2 wetland rehabilitation areas, to-be-grazed 

wetlands (grazed to maintain/enhance rare plant populations), riparian habitat rehabilitation and 

oak woodland preservation.  

The plant establishment period is anticipated to last 3 years and will be performed by Caltrans or 

other suitable partner for the onsite mitigation and by the Mitigation Contractor for offsite 

mitigation properties. Plant establishment maintenance generally includes the following tasks, 

which are described in detail in Section 8.3.  

 Water mitigation plantings. 

 Control invasive plants and other weeds, as needed. 
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 Assess plant protection and health. 

 Install replacement plants (as needed, based on monitoring results). 

 Conduct annual stream channel assessment and maintenance. 

 Conduct general assessment. 

8.2 Short-Term Maintenance Period 

The short-term maintenance period begins immediately following the 3-year plant establishment 

period and continues until the performance monitoring period has ended. In the case of the 

unplanted/unseeded mitigation areas because no planting is performed, the short-term 

maintenance period begins immediately and continues until the performance monitoring period 

has ended (with the exception of the oak woodland preservation areas which are not subject to 

performance monitoring, and are therefore immediately eligible for long-term maintenance.).  

The length of the short-term maintenance period is determined by the required performance 

monitoring period, minus the 3-year plant establishment maintenance period.  The performance 

monitoring period is 5 years for the Group 1 wetland establishment mitigation and 10 years for 

all other mitigation types.  

For example, Group 1 established wetlands (which have a 5-year performance-monitoring 

period) would have a 2-year short-term maintenance period (5 years minus 3-year plant 

establishment period), whereas the Group 2 established wetlands and wetland rehabilitation areas 

(which have a 10-year performance-monitoring period) would have a 7-year short-term 

maintenance period. For mitigation areas where no seeding or planting will occur, the short-term 

monitoring period will be 10 years. The short-term maintenance of mitigation lands will be 

performed by Caltrans or a suitable partner.  .  

Onsite mitigation areas will be treated as a single mitigation unit and will be maintained as one 

unit. The offsite mitigation project comprises multiple mitigation units, and each unit will be 

maintained individually.  

Short-term maintenance is a less labor intensive version of plant establishment maintenance. 

Most of the activities conducted in the plant establishment phase will continue, but they are 

performed less frequently than during plant establishment. 

Short-term maintenance generally includes the following tasks, which are described in 

Section 8.3. 
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 Water mitigation plantings. 

 Control invasive plants, and other weeds as needed. 

 Assess plant protection and health. 

 Install replacement plants (as needed, based on monitoring results). 

 Conduct supplemental seeding (as needed, based on monitoring results). 

 Conduct annual stream channel assessment and maintenance.Conduct general assessment. 

8.3 Performance Monitoring Maintenance Tasks 

8.3.1 Water Mitigation Plantings 

Mitigation plantings will be watered immediately after planting and during the first 3 years 

following initial planting (plant establishment period) to ensure survival and to achieve 

performance standards. Plant watering will occur at the following locations. 

 Woody riparian and nonwoody plantings (excluding seeded areas) in the onsite 

reestablishment mitigation planting areas. 

 Woody riparian and nonwoody plantings in the offsite riparian establishment planting areas 

(low through upper banks). 

 Oak woodland planting in the oak woodland establishment area.  

Depending on location, plants will be watered using a hose attachment on a water truck, by hand, 

or by a temporary drip irrigation system. The Mitigation Contractor will inspect the plantings to 

determine watering requirements; the approximate anticipated watering schedule is outlined 

below.  

Plants will be watered weekly during Year 1 of the plant establishment period and twice monthly 

during Years 2 and 3.   Because site conditions, accessibility, and potential water sources vary 

across the offsite mitigation parcels watering may include the design and installation of a 

temporary irrigation system, truck watering or hand watering. Water application rates will be 

species dependent and may be adjusted by the Mitigation Contractor depending on site-specific 

conditions.  Maintenance inspections will be undertaken weekly during Year 1 and twice 

monthly during Years 2 and 3 to determine whether the annual watering schedule and water 

application rate require adjustment based on site-specific soil moisture conditions or landscape-

level conditions.  The Mitigation Contractor will provide routine irrigation system inspections (if 
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an irrigation system is used) to evaluate overall condition and to ensure that the system is 

operational and water delivery is occurring at the targeted application rates. 

It is anticipated that herbaceous wetland plantings in the reestablished, established, and 

rehabilitated wetlands will not be watered because they will be supported by seasonal inundation 

or soil saturation. Supplemental watering may be provided if the Mitigation Contractor or 

Caltrans or a suitable partner determines that herbaceous wetland plantings are stressed and 

could be subject to extensive plant loss. Supplemental watering, if needed, likely would be 

needed only during the first year of the establishment period.   

8.3.2 Invasive Species and Vegetation Management  

Maintenance of all the mitigation properties will require periodic removal of weeds, particularly 

invasive species, during all maintenance periods. Weed control will be provided for three 

primary reasons: (1) weeds are in direct competition with individual desired plants for nutrients, 

water, and other resources; (2) weeds can affect the ability of a mitigation unit to meet the 

performance standards (e.g., relative percent cover by native species); and (3) weeds have the 

potential to take over a site and spread into adjacent habitats. Additionally, for ecological reasons 

it may be necessary to manage thatch accumulation on the mitigation lands.As defined for this 

project, nonnative species to be controlled include weeds and invasive species. The term 

nonnative is used for species that were directly or indirectly introduced by humans, were not 

present in the region before this introduction, and would not have spread into the area without 

human activities. The MMP uses the following definitions for weeds and invasive plants, which 

will be used to define the maintenance and management actions for the control of this type of 

vegetation. 

 Weeds are plants that grow in sites where they are not wanted and that usually have 

detectable economic or environmental effects (synonyms include pest plants, plants out of 

place, and prolific plants). 

 Invasive plants are naturalized plants that produce reproductive offspring, often in very large 

numbers, at considerable distances from parent plants and thus have the potential to spread 

over a considerable area.  

 Activities on mitigation lands will be conducted in a manner that prevents the introduction, 

transfer, and spread of invasive species, including plants, animals, and microbes (e.g., algae, 

fungi, parasites, bacteria, etc.), from one project site and/or waterbody to another.  Prevention 

BMPs and guidelines for invasive pests and plants can be found on the California Invasive 

Plant Council’s website at: http://www.cal-ipc.org/ip/prevention/index.php, California 
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Department of Food and Agriculture’s website at http://www.cdfa.ca.gov/invasives/, and for 

invasive mussels and aquatic species, at the Stop Aquatic Hitchhikers website at: 

http://www.protectyourwaters.net/, and  the CDFW Invasive Species Program website at: 

http://www.dfg.ca.gov/Invasives/. 

Standard landscape weed control measures (e.g., manual removal, mowing, herbicide 

application, competition, grazing, burning, flooding and draining, mulching, soil solarization 

and/or biological controls, alone or in combination) will be used to control weeds on the 

mitigation lands. The same treatment measures will be used to control a select list of invasive 

plants wherever they occur on the onsite and offsite mitigation parcels. Caltrans, in coordination 

with the resource agencies, developed a list of invasive species known or with the potential to 

occur in the mitigation areas (Table 8-1). A subset of the plants listed in Table 8-1 (as noted) 

consists of  the species that are subject to the invasive species performance standards.  Table 8-1 

may be subject to revision in the future as new invasive species threats are identified. 

Standard methods of controlling these species are outlined below.  Evolving science and practice 

may lead to new control methods in the future which may be utilized. 

Manual Removal: Hand removal or use of small hand-powered or handheld equipment (such as 

a Weed Wrench or a chainsaw) is a preferred method of removing invasive species from the 

mitigation lands. Weeds will be removed before they reach their flowering stage or spread 

(whichever occurs first). Weeds that are cut and cleared will be disposed of legally offsite at a 

landfill or other facility that accepts green waste. If hand-removal methods are found ineffective, 

or the problem is too widespread for hand removal to be practical, other standard methods some 

of which are described below can be used.  

Mowing: Various attachments are available for bulldozers and tractors to clear and uproot 

invasive woody plants. Brush rakes or blades may be mounted on the front of the bulldozer, and 

brushland disks or root plows may be pulled behind. Mowing can prevent seed formation on tall 

annual and perennial weeds and deplete food reserves of shoots and roots. Unfortunately, 

repeated mowing can favor low-growing weeds or damage desirable native species (Source: 

California Invasive Plant Council (Cal-IPC)).  

Tillage: Tillage or cultivation is disturbance of the soil. A major benefit of tillage is prevention 

and suppression of weeds.  Tillage suppresses weeds by breaking, cutting or tearing them from 

the soil, thus exposing the vegetation to desiccation, and by smothering them with soil. Repeated 

tillage may deplete weeds from fields by diminishing seed or vegetative propagules in the soil, 
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providing that “escaped” plants are not allowed to reproduce.  Repeated tillage may also exhaust 

the carbohydrate reserves of perennial weeds, thus suppressing them (Ghersa, 2007)  

Tillage can be performed on a small scale with tools such as small, hand pushed rotary tillers or 

on a large scale with tractor mounted plows (USFWS, 2012). Also, when the soil is overturned, 

the soil seed bank is disrupted which can cause dormant weed seeds to germinate in the absence 

of the previous competitors. These new weeds can also be controlled by continued tillage until 

the soil seed bank is depleted (Crafts, 1975) Herbicides: Nonchemical methods for weed control 

are preferred over chemical methods but may take longer to achieve success and may be more 

costly. If the use of herbicides is considered, the Caltrans District 1 Director will be consulted so 

that the District can discuss the decision with the Mendocino County Board of Supervisors. If 

chemical methods are used, chemicals (herbicides) will be applied under the direction of a 

licensed herbicide applicator and any use of herbicides in State or federal waters will comply 

with all applicable regulation in strict accordance with all applicable regulations for their use. 

Use of herbicides within federal waters is currently subject to Water Quality Order #2013-0002-

DWQ, NPDES Permit for Biological and Residual Pesticide Discharges to Waters of US from 

Spray Applications. Use of herbicides within riparian corridors that are not otherwise covered by 

an NPDES permit will be subject to prior approval of the NCRWCQB.  Any use of herbicides 

within the mitigation lands will be fully documented in annual maintenance reports (during the 

performance monitoring period) or annual general inspection reports (during the long-term 

management period). 

When using chemical control methods, herbicides will be applied by hand or mechanical means, 

by Qualified Personnel during the time of year and at an application rate that allows the least 

amount of herbicide use yet still eliminates the targeted species. Only herbicides that are 

approved for aquatic use will be used in or near aquatic areas. Mixing, loading, storing, and 

rinsing of equipment or containers will not take place in aquatic areas. BMPs that may be used to 

protect aquatic areas include, but are not limited to: (1) avoid applying herbicides under windy 

conditions; (2) use ground-based applicators, low tank pressures, and equipment calibration for 

larger droplet sizes; (3) prohibit applying herbicides within 24 hours prior to, or during rain. 

Repeated treatments may be necessary, as determined by a qualified biologist/botanist. 

 Competition: The use of native plants to outcompete alien weeds is a frequently overlooked but 

potentially powerful technique. Sometimes the natives must be planted into the habitat and given 

some care until they are well established. This may be appropriate where a native forest 

community is to be reestablished in an old field currently occupied by a thick cover of alien 

grasses and forbs. Reseeding with native species also works well in some grasslands. In other 
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cases all that may be required is time; the native community may reestablish itself once human-

caused disturbance ceases. Even in these cases, it may be important to locate and remove certain 

weeds capable of hindering succession. You can also enhance other weed control methods by 

encouraging competition from native species (Cal-IPC).  

Ideally, seeds or cuttings used in restoration should be collected on the site or from adjacent 

properties. Unfortunately, in many cases the only available or affordable seeds and plants are 

from distant or unidentified populations. Potential impacts of using seeds and plants collected at 

distant sites include project failure if genotypes used are unable to survive conditions on the site, 

introduction of diseases, and loss of genetic diversity through overwhelming or contaminating 

locally adapted genotypes (Cal-IPC).  

Grazing: Targeted grazing can be used to control weeds and reduce thatch buildup in both 

wetland and upland areas. NOTE: Currently, the use of grazing is precluded in the offsite 

mitigation wetland establishment and rehabilitation areas, per the USACE.  

Livestock may be employed in smaller areas to effectively remove unwanted vegetation. 

Recommendations for the grazing regime will be tailored to best meet the management needs for 

the vegetative community/wildlife habitat and will be flexible to accommodate variation in 

annual rainfall and other such environmental factors. Grazing practices will be modified as 

needed, and fencing will be installed to protect sensitive areas such as riparian habitats.  See 

Appendix Q for the mitigation lands grazing management plan.  

Burning: Fire can be an effective means of reducing weed infestations, particularly for shrubby 

weeds and in native communities that evolved with fire. Fire may sometimes be the only element 

necessary to give native species a chance to recover. Fire may also be used to eliminate old 

vegetation and litter in areas infested with perennial herbs such as fennel (Foeniculum vulgare) 

or leafy spurge (Euphorbia esula) prior to treating the area with herbicide. This allows more 

herbicide to reach the living leaves and stems of target plants, potentially enhancing its 

effectiveness. Fire can also be used to induce seeds of some species to germinate so the seedbank 

can be flushed and the resulting seedlings can then be killed with another fire or some other 

method. In most parts of California it is necessary to address air quality concerns and to obtain 

permission from the regional air quality board. Escaped fires are costly and can be disastrous 

(Cal-IPC).  

Prescribed fires may promote certain invasive, non-native species, and so should be used with 

caution. Non-native annual and biennial species, such as cheat grass (Bromus tectorum) and bull 

thistle (Cirsium vulgare), are most likely to be favored in the years immediately following a burn 
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and in repeatedly burned areas. Hot fires can also sterilize the soil, volatilizing important 

nutrients and killing microorganisms on which native plants rely. Removal of vegetation by fire 

can also increase soil erosion and stream sedimentation. Construction of firebreaks and 

associated soil disturbance can increase erosion and provide a seedbed for invasive weeds (Cal-

IPC).  

Blowtorches and flamethrowers can also be used to burn individual plants or small areas. This 

method has been used with some success on thistles in several areas. Flamethrowers have also 

been used to heat-girdle the lower stems of shrubs such as scotch broom (Cytisus scoparius). 

This technique has the advantages of being less costly than basal and stem herbicide treatments 

and suitable for use during wet weather. On the other hand, it is time-consuming and not viable 

in areas where wildfire is a danger (Cal-IPC). 

Flooding and Draining: Prolonged flooding can kill plants that infest impoundments, irrigated 

pastures, or other areas where water levels can be controlled. This method may be even more 

effective if plants are mowed or burned before flooding. Spotted knapweed (Centaurea 

maculosa) is sensitive to flooding, and its populations can be reduced by flood irrigation in 

pastures. Flooding may also help to control non-natives by promoting the growth and 

competitive ability of certain native species in some situations. Unfortunately, flooding will not 

kill the seeds of many target species (Cal-IPC).  

Draining water from ponds and irrigation canals may control aquatic weeds such as reed canary 

grass (Phalaris arundinacea). Drainage can be conducted in different ways, including seasonal, 

intermittent (within-season), or partial draw downs (Cal-IPC). Any flooding and/or draining 

regime that may be implemented to control invasive plant species will not be allowed to 

permanently affect natural hydrology. 

Mulching: Mulching excludes light from weeds and prevents them from photosynthesizing. 

Commonly used mulches are hay, manure, grass clippings, straw, sawdust, wood chips, rice 

hulls, black paper, and black plastic film. The most effective mulches are black paper or plastic 

because of their uniform coverage. Particle mulches cannot prevent all weeds from breaking 

through. Mulch materials and application can be expensive and may be suitable only for small 

infestations. Particle mulches should be weed-free to avoid introduction of other weeds (Cal-

IPC).  

Soil Solarization: Soil solarization is a technique for killing weed seeds that have not yet 

germinated. A clear polyethylene plastic sheet is placed over moist soil and kept in place for a 
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month or more. The incoming solar radiation creates a greenhouse effect under the plastic, 

increasing soil temperatures. High temperatures kill some seeds outright and weaken others, 

making them more susceptible to attack by pathogens (Cal-IPC). 

Biological Controls: Biological control involves the use of animals, fungi, or other microbes 

that prey upon, consume, or parasitize a target invasive plant species. Target species are 

frequently non-natives whose success in new environments may be due in part to the absence of 

their natural predators and pathogens. The Mendocino County agricultural commissioner would 

be the point of contact for use of biological controls within mitigation lands. However, at the 

time of this writing is not anticipated that biological controls will be utilized within the 

performance monitoring period due to a lack of such controls that have been approved for the 

area. 

Controlled Burns for Thatch Control: Controlled burning is an excellent way to eliminate 

accumulated plant matter and also serves to reduce cover of nonnative annual grasses. If a 

controlled burn is to be used, all necessary agencies, as applicable, will be advised, and the burn 

will be carried out in a safe and legal manner. 

Mowing for Thatch Control: Another method to remove thatch is mechanical mowing of the 

site. In order for mowing to be effective for thatch removal, the cut material must be removed 

from the site. In addition, the mowing regime should to be timed to minimize the invasion of 

invasive plant species. To date, little research has been conducted on mowing for thatch 

management, but mowing would be expected to be effective for thatch management and is 

probably a realistic management practice for portions of the mitigation properties. 

8.3.2.1 INVASIVE PLANT CONTROL ON MITIGATION LANDS  

To minimize the threat of invasive species spread within the mitigation lands (including stream 

corridors) early-on in the course of the plant establishment and short-term maintenance period, 

until parcels are transferred to the Long-term Land Manager, non-subjective monitoring methods 

will be developed and employed to quickly and accurately detect change on the mitigation lands 

and to allow for a quick and appropriate response (e.g. Early Detection Rapid Response 

(EDRR)).   

Areas with existing invasive species infestations will be mapped, treated and monitored.   

Monitoring of these sites will utilize transects within, as well as along the edges of large 

infestations, and will include presence of bare ground.  During the plant establishment and short-

term maintenance period, reporting on invasive species treatment areas, including follow-up 

monitoring will be included in annual maintenance summary reports.  (During the long-term 
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management period, reporting on invasive species treatment areas, including follow-up 

monitoring will be included in annual general inspection reports.) 

Control of invasive species on the mitigation lands will be enforced through: 1.) field monitoring 

of extant relative percent cover; and 2.) performance standards that dictate maximum allowable 

cover value of invasive species. The performance standards for invasive species cover for each 

mitigation type are described in Chapter 9. The species subject to invasive species performance 

criteria are listed in Table 8-1.  

Invasive species will be controlled as needed to ensure that the performance standards are met. 

Additionally, invasive species will also be controlled within stream (riparian) corridors on the 

mitigation properties, both to minimize the potential for spread on mitigation lands and to 

improve habitat function. Invasive plants will be controlled using the most appropriate means, as 

dictated by the species concerned, best current knowledge and management practices, and site 

constraints. For any herbicide use within the riparian corridor a plan shall be developed and 

submitted to the NCRWQCB for review and approval prior to use. 

Invasive plants will be controlled in a manner that minimizes disturbance to desirable native 

animal and plant species to the extent feasible. Any mitigation plantings or existing woody plants 

damaged during invasive plant control activities will be replaced in-kind at a 1:1 ratio, as 

appropriate for meeting performance standards, consistent with planting procedures described for 

mitigation replacement plantings (see section 8.3.4).  

Species of Particular Concern; Himalayan Blackberry  

Himalayan blackberry (Rubus armeniacus) is the invasive species currently of greatest concern 

on the mitigation lands, particularly within riparian (stream) areas. Himalayan blackberry is 

problematic because it displaces native riparian understory plants through formation of a large 

and impenetrable mound of vegetation. Himalayan blackberry occurs on several offsite 

mitigation parcels. It typically occurs as a riparian understory species and in some locations has 

begun to exclude the regeneration of riparian species. Himalayan blackberry also occurs on 

pastures adjacent to streams and in isolated locations in wet meadow habitat. 

Initial Himalayan blackberry control on the mitigation lands, within riparian areas, will be 

through mechanical means as fence installation/removal and water infrastructure installation is 

performed within the to-be-grazed pastures. Thereafter, the following strategies, or combinations 

of the following strategies, will be used to control Himalayan blackberry on the mitigation lands: 
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Grazing: Targeted grazing using goats, sheep or cattle will remove above ground material. 

Since resprouting will occur, repeated close grazing will be required to kill the plant. Grazing as 

an invasive species control tool is discussed in detail in the GMP, found in Appendix Q. 

 

Burning: Burning may be effective for removing the aboveground portions of the plant, but it 

may not kill the plant completely, allowing the plant may resprout. Liability and air quality 

regulations limit the use of fire. Drip torches may be used to treat resprouts, but this can be labor- 

intensive because it requires repeated applications.  Bennett (2007) notes that burning is not 

effective as a site preparation method, however it may be useful to clear dead canes after 

spraying.  

 

Mechanical/Grazing: Local experience (within Little Lake Valley) has shown that Himalayan 

blackberry can be controlled by first cutting the vines with a brush hog and then grazing to eat 

fresh regrowth and trample the blackberry canes. 

 

Mechanical/Chemical Combination: Mowing or cutting, followed by herbicide treatment is 

currently considered to be the most effective strategy for controlling Himalayan blackberry 

(Bennett, 2007).  Ideally the area to be treated is mowed or cut in early to mid-growing season.  

The plant is allowed to resprout and grow back to about 18 inches tall.  Then, herbicides are 

applied in broadcast or spot treatments.   

 

Specie(s) of Particular Concern Reed Canarygrass and Harding Grass 
 
Because the control methods for the closely related reed canarygrass and Harding grass are 

the same, the discussion of management actions is combined in this section. Reed 

canarygrass and Harding grass are both introduced perennial pasture grasses.  

 
Reed canarygrass reproduces by seed or creeping rhizomes. It spreads aggressively. Over time, 

it forms large, monotypic stands that harbor few other plant species. Once established, reed 

canarygrass dominates an area by building up a tremendous seed bank that eventually can 

erupt, germinate, and colonize other locations. 

 
Harding grass has been dispersed throughout the world by agronomists and farmers for its 

value as forage in pastures (Cal-IPC).  Its main agronomic value is its ability to tolerate 

conditions of low moisture, heavy grazing, and winter trampling and compaction by livestock 

(Langer, 1990). Once planted widely for forage, it continues to colonize new areas through 

spread by seed.  
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The following strategies may be used to control the two species: 

 

Manual Control: Henderson (1987) found hand- pulling of reed canarygrass was effective if 

done over the entire population two to three times per year for 5 years. Although excavation can 

be effective, it is not cost-effective over a large area and may be prohibited if the populations 

occur in wetlands or in association with special-status plant species. 

 

Grazing: Grazing as an invasive species control tool is discussed in detail in the GMP, found in 

Appendix Q of this MMP. 
 
Chemical: Several herbicide choices are available to control reed canarygrass and Harding grass; 

however, most herbicides also will control the desirable native grasses as well. Spot application 

by hand using a rope wick applicator can minimize impacts on non-target species.  

 

Mechanical: Isolated plants or small patches of reed canarygrass and Harding grass can be 

successfully removed by digging out and removing the entire root mass. Removal is easiest when 

the soil is moist. All rhizomes and roots need to be removed, as small rhizome fragments can 

resprout. The excavated root masses will be properly disposed of because plant material 

(rhizomes and stems) can develop new roots if inundated or if kept in contact with moist ground. 

Follow-up treatment may be required to remove any resprouted stems. 

 
Mowing/Cutting: Mowing or cutting alone using a mower, brush cutter, weed eater, tractor-

drawn mower, or machete will not kill reed canarygrass and Harding grass. In fact, mowing these 

species only once or twice per year actually stimulates additional stem production. Continued 

mowing (five times or more per year) for 5 to 10 years is reported successful in controlling reed 

canarygrass, but this has not been demonstrated on a large scale. It is not known whether this 

method is effective for Harding grass. 

 

Mowing can be used effectively in combination with another control method, such as 

following with an herbicide application. Additionally, mowing prior to or at the onset of 

flowering can eliminate seed set for that year. Mowing also can facilitate the installation of 

shade cloth, or be used as a pretreatment for tillage, because it will remove or break up thick 

thatch and layers of dead litter. 

 

Solarization, Shade Cloth, and Mulching: Hoffman and Kearns (1997) suggest covering reed 

canarygrass infestations with black plastic (solarization). They claim that for this method to be 

successful, light levels should be reduced to less than 40% of normal intensity and the plants 

should not be allowed to grow beyond the plastic (shoots emerging beyond the edges of the 
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covering will provide food to covered rhizomes). However, this method was found to have little 

success by Apfelbaum and Sams (1987), who observed plants persisting even after 2 years under 

cover. Non-target species, including native species, also would be controlled with these methods. 

 

Tillage: Tillage by itself is not recommended as it could spread these species, especially the 

rhizomatous reed canarygrass. Tillage for restoration plantings should be preceded by herbicide 

or solarization treatments that kill this species. 

Burning: Burning generally does not kill mature reed canarygrass and Harding grass, and similar 

to occasional mowing, actually appears to stimulate additional stem production unless the fire 

burns through the entire reed canarygrass and Harding grass sod layer down to the mineral soil. 

Drip torches may be used to treat resprouts, but this can be labor-intensive because it will require 

repeated applications. Burning alone will not likely eradicate populations, and liability and air 

quality regulations may restrict its use. 

 

Species of Particular Concern Yellow Starthistle 
 
Yellow starthistle is a native of Eurasia and first was recorded in California in 1869 (DiTomaso 

et al. 2006). Now common on roadsides, rangeland, hay fields, pastures, and waste areas, it is 

estimated to infest close to 8 million acres in California. The disturbance created by cultivation, 

poorly timed mowing, road building and maintenance, and grazing favors this rapid colonizer. 

Yellow starthistle forms dense infestations and may produce allelochemicals that prevent 

growth of competing species, allowing starthistle to take over large areas of land. 

 
Yellow starthistle develops a deep taproot, allowing it to proliferate on dry sites or in dry years. 

The taproot extends below the zone of root competition of associated annual species and allows 

growth and flowering to occur well into the summer, long after other annual species have died 

and dried up. Yellow starthistle is able to regrow after top removal from mowing or grazing. 

Seed output can be as high as 29,000 seeds per square meter with about 95% of the seeds being 

viable. Most seeds germinate the following year, but some seeds can last 10 years or more in 

soil. 

 

The following strategies may be used to control the species: 

 

Grazing: Grazing as an invasive species control tool is discussed in detail in the GMP, found in 

Appendix Q of this MMP.  

 

Increasing residual dry matter (RDM) may also be utilized in spot locations to control yellow 

starthistle (thereby outcompeting seedlings in areas of bare soil). 
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Chemical: Herbicides are generally considered the most economical and effective method of 

controlling yellow starthistle. The most effective herbicides for season long control are those that 

provide post emergence control of seedlings and rosettes, as well as soil residual activity for at 

least a couple of months until spring rainfall is completed. 

 

The quantity of herbicides can be reduced if the mature or tall vegetative growth is cut and 

cleared and herbicides are applied to the new vegetative growth. A nonionic surfactant should 

be used to increase effectiveness of most herbicides. 

 

Mechanical: Isolated plants or small patches of yellow starthistle can be removed successfully 

by digging out and removing all the aboveground stem material. The best time for hand removal 

is after yellow starthistle has bolted but before it produces viable seed (early flowering). 

 
Tillage using plows or discs where terrain allows is effective in controlling yellow starthistle if 

done in early summer prior to production of viable seeds. Desirable species also will be 

affected, and reseeding will need to be postponed until the fall unless there is irrigation 

available. 

Mowing/Cutting: Success with mowing depends on proper timing and the growth form of 

yellow starthistle. Mowing is most effective at the spiny to early flower stage. In Mendocino 

County this usually occurs from late April to late May. Mowing too early, before the spiny 

season, will allow yellow starthistle to recover and suppresses competition from desirable 

species. Mowing works well when yellow starthistle is found in competing vegetation (grasses) 

as yellow starthistle’s growth form is tall and less branched. In this form mowing may control up 

to 90% of the yellow starthistle. In pure stands of yellow starthistle, where the growth form is 

shorter, mowing may not be effective. 

Burning: Two or more years of burning will control yellow starthistle but may not be practical 

because of liability and air quality regulations. A single burning actually may increase yellow 

starthistle through the suppression of competition and release of nutrients. Similar to mowing, 

burning should be done in early to midsummer when yellow starthistle has not set viable seed 

(early flowering). Burning also may be effective in combination with herbicide application. 

8.3.2.2 WEED CONTROL IN MITIGATION PLANTING AREAS 

Weeds will be removed inside plant protection screens (for woody plantings), within the planting 

basins, and around stands of herbaceous plug plants. Weeds occurring at these locations will be 

removed manually as needed to reduce weed competition throughout the maintenance period, or 
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until such time that Caltrans determines that planted and seeded species have become sufficiently 

established and that no further maintenance is required to ensure that the plantings meet the 

performance standards (Chapter 9). If manual removal is found to be ineffective or cost-

prohibitive, other standard measures may be used. 

Native herbaceous vegetation that is planted, seeded, or that naturally colonizes the 

mitigation/restoration site will be retained, although this herbaceous vegetation may be cleared 

from the woody plant species planting basins during the maintenance period to ensure 

establishment of the planted material.Restored habitats have performance standards for relative 

percent cover by native wetland species. All nonnative species, regardless of whether they are 

defined as invasive, in these mitigation units may need to be controlled to ensure that the Year 10 

performance standards for relative percent cover by native wetland cover are achieved. 

8.3.3 Assess Plant Protection and Health 

During maintenance inspections, each woody plant will be checked for deer and rodent browse 

damage; insect damage; signs of disease; wind, water, or drought stress; and other damage. 

Plants substantially affected (i.e., beyond their ability to recover unaided) will be replaced 

following the same procedures specified for initial plantings. During the plant establishment 

period (from installation to the end of Year 3), all failed plantings usually are replaced, 

depending on how closely the performance standards are being met. During the short-term 

maintenance period, plant replacement can be more selective because planting densities will take 

into account some mortality.  

Browse protection will be assessed to ensure that it is in good condition, functioning effectively, 

and not constricting or becoming embedded in the plant. If plants outgrow their browse 

protection, the protection will be replaced with larger collars or other measures or will be 

removed entirely. 

Plants that become dislodged, settle excessively, or are otherwise unseated from their natural 

growing condition will be adjusted. Associated planting items such as plant protection, water 

basins, and mulch will be adjusted as necessary. 
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Table 8-1. CAL-IPC Invasive Plant Inventory Species Known or with Potential to Occur in the Willits Bypass Project Area;              
Species Identified as Subject to Invasive Species Performance Criteria in BOLD 

Cal-IPC: The Inventory 
Database Scientific Name Common Name 

CAL-IPC 
Rating 

Wetland 
Indicator 

Status Habitats of Concern and Comments 

Subject to 
Invasive Species 

Performance 
Criteria  

Aegilops triuncialis  Barb goatgrass High UPL Grassland, oak woodland; spreading in NW 
and in Central Valley. 

YES 

Agrostis stolonifera Creeping bentgrass  Limited NI Wetlands, riparian; grown for domestic 
forage. Limited distribution and impacts 
unknown. 

_ 

Ailanthus altissima  Tree-of-heaven Moderate UPL Riparian areas, grasslands, oak woodland. 
Impacts highest in riparian areas. 

YES 

Anthoxanthum odoratum Sweet vernal grass Moderate   _ 

Arundo donax  Giant reed High NI Riparian areas, commercially grown for 
musical instrument reeds, structural 
material, etc. 

YES 

Asparagus asparagoides Bridal creeper Moderate UPL Riparian woodland. _ 

Avena barbata Slender wild oat Moderate UPL Coastal scrub, grasslands, oak woodland, 
forest. Very widespread, but impacts more 
severe in desert regions. 

_ 

Avena fatua Wild oat Moderate UPL Coastal scrub, chaparral, grasslands, 
woodland, forest. Very widespread, but 
impacts more severe in desert regions. 

_ 

Brachypodium distachyon Annual false brome Moderate   _ 

Brassica nigra Black mustard Moderate UPL Widespread. Primarily a weed of disturbed 
sites, but can be locally a more significant 
problem in wildlands. 

YES 

Brassica rapa Common mustard Limited   YES 
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Cal-IPC: The Inventory 
Database Scientific Name Common Name 

CAL-IPC 
Rating 

Wetland 
Indicator 

Status Habitats of Concern and Comments 

Subject to 
Invasive Species 

Performance 
Criteria  

Briza maxima Big quackingrass, 
rattlesnakegrass 

Limited UPL Grasslands. Widespread in Coast Range. 
Impacts generally minor, but locally can be 
higher. 

_ 

Bromus diandrus Ripgut brome Moderate UPL Dunes, scrub, grassland, woodland, forest. 
Very widespread, but monotypic stands 
uncommon. 

_ 

Bromus hordeaceus  Soft brome Limited UPL Grasslands, sagebrush, serpentine soils, 
many other habitats. Very widespread, but 
primarily in converted annual grasslands. 

_ 

Bromus madritensis ssp. 
rubens 

Red brome High NI Scrub, grassland, desert washes, 
woodlands. 

_ 

Bromus tectorum  Downy brome, 
cheatgrass 

High UPL Interior scrub, woodlands, grasslands, 
piñon/Joshua tree woodland, chaparral. 

YES 

Carduus pycnocephalus Italian thistle Moderate UPL Forest, scrub, grasslands, woodland. Very 
widespread. Impacts may be variable 
regionally. 

_ 

Centaurea maculosa Spotted knapweed High   Riparian, grasslands, wet meadows, 
forests. More widely distributed in other 
western states. 

YES 

Centaurea melitensis  Malta starthistle, 
tocalote 

Moderate UPL Grasslands, oak woodland; sometimes 
misidentified as C. solstitialis. Impacts vary 
regionally. 

YES 

Centaurea solstitialis Yellow starthistle High UPL Grasslands, woodlands, occasionally 
riparian. 

YES 

Chondrilla juncea  Rush skeletonweed Moderate UPL Grasslands. Very invasive in other western 
states, but currently limited in distribution in 
CA. 

YES 

Cirsium arvense Canada thistle Moderate FAC Grasslands, riparian areas, forests. Severe 
impacts in other western states. Limited 
distribution in CA. 

_ 

Cirsium vulgare  Bull thistle Moderate FACU Riparian areas, marshes, meadows. 
Widespread, can be very problematic 
regionally. 

_ 
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Cal-IPC: The Inventory 
Database Scientific Name Common Name 

CAL-IPC 
Rating 

Wetland 
Indicator 

Status Habitats of Concern and Comments 

Subject to 
Invasive Species 

Performance 
Criteria  

Conium maculatum  Poison-hemlock Moderate FACW Riparian woodland, grassland. Widespread 
in disturbed areas. Abiotic impacts 
unknown. Impacts can vary locally. 

YES 

Cortaderia jubata  Jubatagrass High   Many coastal and interior habitats.  YES 

Cortaderia selloana  Pampasgrass High   Coastal dunes, coastal scrub, Monterey 
pine, riparian, grasslands, wetlands, 
serpentine soils. Still spreading both 
coastally and inland. 

YES 

Crataegus monogyna Hawthorn Limited   _ 

Cynodon dactylon Bermudagrass Moderate FAC Riparian scrub in southern CA. Common 
landscape weed, but can be very invasive 
in desert washes. 

YES 

Cynosurus echinatus  Hedgehog dogtailgrass Moderate UPL Oak woodland, grassland. Widespread, 
impacts vary regionally, but typically not in 
monotypic stands. 

_ 

Cytisus scoparius Scotch broom High UPL Coastal scrub, oak woodland; horticultural 
varieties may also be invasive. 

YES 

Dactylis glomerata Orchardgrass Limited UPL Grasslands, broadleaved forest, 
woodlands; common forage species. 
Impacts appear to be minor. 

_ 

Delairea odorata Cape-ivy, German-ivy High  Coastal, occasionally other riparian areas, 
common discard from gardens. 

YES 

Dipsacus fullonum Common teasel Moderate NI Grasslands, seep, riparian scrub. Impacts 
regionally variable, forms dense stands on 
occasion. 

YES 

Erodium cicurtarium Red-stemmed filaree Limited   _ 

Festuca arundinacea  Tall fescue Moderate FAC - Coastal scrub, grasslands; common forage 
grass. Widespread, abiotic impacts 
unknown. 

_ 
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Cal-IPC: The Inventory 
Database Scientific Name Common Name 

CAL-IPC 
Rating 

Wetland 
Indicator 

Status Habitats of Concern and Comments 

Subject to 
Invasive Species 

Performance 
Criteria  

Ficus carica Edible fig Moderate UPL Riparian woodland. Can spread rapidly. 
Abiotic impacts unknown. Can be locally 
very problematic. 

_ 

Foeniculum vulgare  Fennel High UPL Grasslands, scrub. _ 

Galega officinalis goatsrue    YES 

Genista monspessulana French broom High NI Coastal scrub, oak woodland, grasslands. 
Horticultural selections may also be 
invasive. 

YES 

Geranium dissectum Cut-leaf geranium Moderate   _ 

Hedera helix, H. canariensis  English ivy, Algerian 
ivy 

High UPL Coastal forests, riparian areas. Species 
combined because of genetics questions. 

YES 

Holcus lanatus  Common velvet grass Moderate FAC Coastal grasslands, wetlands. Impacts can 
be more severe locally, especially in 
wetland areas. 

_ 

Hordeum marinum, H. 
murinum 

Mediterranean barley, 
hare barley, wall barley 

Moderate FAC Grasslands; H. marinum invades drier 
habitats, while H. murinum invades 
wetlands. Widespread, but generally do not 
form dominant stands. 

_ 

Hypericum perforatum Common St. John's 
wort, klamathweed 

Moderate UPL Many northern CA habitats. Abiotic impacts 
low. Biological control agents have reduced 
overall impact. 

_ 

Hypochaeris glabra  Smooth catsear Limited UPL Scrub and woodlands. Widespread. 
Impacts appear to be minor. Some local 
variability. 

_ 

Hypochaeris radicata Rough catsear, hairy 
dandelion 

Moderate UPL Coastal dunes, scrub, and prairie; 
woodland, forest. Widespread. Impacts 
unknown or appear to be minor. 

_ 

Lepidium latifolium Perennial pepperweed, 
tall whitetop 

High FACW Coastal and inland marshes, riparian 
areas, wetlands, grasslands; potential to 
invade montane wetlands. 

_ 



Chapter 8. Mitigation Maintenance Plan 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
8-20 

 

Cal-IPC: The Inventory 
Database Scientific Name Common Name 

CAL-IPC 
Rating 

Wetland 
Indicator 

Status Habitats of Concern and Comments 

Subject to 
Invasive Species 

Performance 
Criteria  

Leucanthemum vulgare Ox-eyed daisy Moderate   _ 

Lolium multiflorum Italian ryegrass Moderate FAC Grasslands, oak woodland, piñon-juniper 
woodland; widely used for post-fire erosion 
control. Widespread. Impacts can vary with 
region. 

_ 

Lythrum hyssopifolium Hyssop loosestrife Limited FACW Grasslands, wetlands, vernal pools. 
Widespread. Impacts unknown but appear 
to be minor. 

YES 

Lythrum salicaria Purple loosestrife High   Wetlands, marshes, riparian areas. YES 

Ludwigia spp. Water primrose/willow    YES 

Marrubium vulgare  White horehound Limited FAC Grasslands scrub, riparian areas. 
Widespread. Rarely in dense stands. 
Impacts relatively minor. 

_ 

Medicago polymorpha California burclover Limited UPL Grasslands. Widespread weed of 
agriculture and disturbed areas. Impacts in 
wildlands minor. 

_ 

Mentha pulegium Pennyroyal Moderate OBL Vernal pools, wetlands. Poisonous to 
livestock. Spreading rapidly. Impacts 
largely unknown. 

_ 

Onopordum acanthium  Scotch thistle High  Wet meadows, sage brush, riparian areas. _ 

Oxalis pes-caprae Bermuda buttercup, 
buttercup oxalis, yellow 
oxalis 

Moderate UPL Coastal dunes, scrub, oak woodland. 
Impacts in coastal areas may prove more 
severe in time. 

_ 

Parentucellia viscosa Yellow glandweed, 
sticky parentucellia 

Limited NI Coastal prairie, grassland, and dunes. 
Impacts unknown, but can be locally 
significant. 

_ 

Phalaris aquatica  Harding grass Moderate FAC + Coastal sites, especially moist soils. 
Limited distribution. Can be highly invasive 
locally. 

YES 
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Cal-IPC: The Inventory 
Database Scientific Name Common Name 

CAL-IPC 
Rating 

Wetland 
Indicator 

Status Habitats of Concern and Comments 

Subject to 
Invasive Species 

Performance 
Criteria  

Phalaris arundinacea Reed canarygrass N/A7 OBL Valley grassland, foothill woodland, 
chaparral, yellow pine forest, wetland-
riparian habitat. 

YES 

Phragmites australis Common reed   BONAP, Biota of North America, shows 
this to be present in Mendocino County. 
Habitat exists in the project area. 

_ 

Phytolacca americana Common pokeweed Limited NI Riparian forest, riparian woodland. _ 

Picris echioides Bristly oxtongue Limited FAC Coastal prairie, scrub, riparian woodland. 
Widespread locally. Abiotic impacts 
unknown. 

_ 

Plantago lanceolata Buckhorn plantain, 
English plantain 

Limited FAC Many habitats. Turf weed primarily. Low 
density and low impact in wildlands. 

_ 

Poa pratensis Kentucky bluegrass Limited UPL Grasslands scrub, riparian areas. 
Widespread turf plant. Abiotic impacts 
unknown. 

_ 

Polygonum cuspidatum Japanese knotweed Moderate NI Riparian areas, wetlands, forest edges. 
More severe impacts in NW wetlands. 
Distribution limited in CA. 

_ 

Polypogon monspeliensis and 
spp. 

Rabbit-foot grass, 
annual beardgrass 

Limited FACW + Margins of ponds and streams, seasonally 
wet places, edge of coastal dunes. 
Widespread. Impacts appear to be minor. 

_ 

Raphanus sativus Radish Limited   _ 

Rubus armeniacus Himalayan blackberry High FACW Riparian areas, marshes, oak woodlands. YES 

                                                      
 
7 Most or all of the extant Reed canarygrass is likely derived from seeding of aggressive European cultivars, according to local sources. It is not known whether 
native genes or genotypes are also present.  Hybrids of the native and European types are generally considered to be aggressive and invasive. 
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Cal-IPC: The Inventory 
Database Scientific Name Common Name 

CAL-IPC 
Rating 

Wetland 
Indicator 

Status Habitats of Concern and Comments 

Subject to 
Invasive Species 

Performance 
Criteria  

Rumex acetosella Red sorrel, sheep sorrel Moderate FAC Many habitats, riparian areas, forest, 
wetlands. Widespread. Abiotic impacts 
unknown. Impacts can vary locally. 

_ 

Rumex crispus  Curly dock Limited FACW Grasslands, vernal pool, meadows, 
riparian. Widespread. Impacts appear to be 
minor. 

_ 

Salsola tragus Russian-thistle Limited UPL Desert dunes and scrub, alkali playa. 
Widespread. Impacts minor in wildlands. 

YES 

Senecio jacobaea Tansey ragweed Limited   _ 

Sesbania punicea Red sesbania, scarlet 
wisteria 

High  Riparian areas. _ 

Silybum marianum Blessed milkthistle Limited UPL Grasslands, riparian. Widespread, primarily 
in disturbed areas Impacts can be higher 
locally. 

_ 

Sinapis arvensis  Wild mustard, charlock Limited UPL Grasslands. Primarily in disturbed sites. 
Impacts minor or unknown in wildlands. 

_ 

Spartium junceum  Spanish broom High   Coastal scrub, grasslands, wetlands, oak 
woodland, forests 

YES 

Taeniatherum caput-
medusae 

Medusahead High UPL Grasslands, scrub, woodland. YES 

Tamarix parviflora Smallflower tamarisk High   Riparian areas, desert washes, coastal 
scrub. 

YES 

Tamarix ramosissima Saltcedar, tamarisk High   Desert washes, riparian areas, seeps and 
springs. 

YES 

Torilis arvensis Hedgeparsley Moderate UPL Expanding range. Appears to have only 
moderate ecological impacts. 

_ 



Chapter 8. Mitigation Maintenance Plan 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
8-23 

 

Cal-IPC: The Inventory 
Database Scientific Name Common Name 

CAL-IPC 
Rating 

Wetland 
Indicator 

Status Habitats of Concern and Comments 

Subject to 
Invasive Species 

Performance 
Criteria  

Trifolium hirtum  Rose clover Moderate UPL Grasslands, oak woodland. Widely planted 
in CA. Impacts relatively minor in most 
areas. 

_ 

Verbascum thapsus  Common mullein, 
woolly mullein 

Limited UPL Meadows, riparian, sagebrush, piñon-
juniper woodlands. Widespread. Impacts 
minor. 

_ 

Vinca major Big periwinkle Moderate UPL Riparian, oak woodlands, coastal scrub. 
Distribution currently limited but spreading 
in riparian areas. Impacts can be higher 
locally. 

YES 

Vulpia myuros  Rattail fescue Moderate UPL Coastal sage scrub, chaparral. 
Widespread. Rarely forms monotypic 
stands, but locally problematic. 

_ 

OBL = Obligate. 
FACW = Facultative Wetland. 
FAC = Facultative. 
UPL = Upland. 
NI = No Indicator Status. 
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8.3.4 Replace Plants 

8.3.4.1 REPLACE WOODY PLANTS 

Woody plants will be inspected during annual vegetation monitoring surveys to determine 

whether replacement plants will be necessary to meet the performance standards. The annual 

monitoring report (Chapter 10) will identify the causes of plant mortality and remedial measures 

that may be necessary. For example, if a particular species has a high mortality rate, a 

determination will be made about the cause of plant mortality and whether replacement by 

another species better suited to the microsite conditions is warranted. 

During each annual maintenance period, necessary replacement plants will be provided, 

installed, and maintained by the Mitigation Contractor or by Caltrans or a suitable partner 

depending on the maintenance period in which the work is to be performed. Replacement will 

involve planting enough seedlings so that the number of living plants meets or exceeds the 

performance standards. Plants will be replaced following the same procedures specified for 

initial plantings. Replacement plants will be propagated from locally native stock if possible and 

will be as close as possible to the size of the original plant. Replacement plant locations will be 

documented on the as-maintained drawings. 

8.3.4.2 REPLACE HERBACEOUS WETLAND PLANTS 

Herbaceous plants will be densely planted; therefore, not each individual plant will be inspected 

during annual vegetation monitoring surveys. Instead, a general assessment of plant survival and 

vigor will be performed to determine whether replacement plants will be necessary to meet the 

performance standards. The assessment will focus on identifying relatively large areas that have 

experienced high plant mortality. The annual monitoring report (Chapter 10) will identify the 

causes of plant mortality and remedial measures that may be necessary. Based on the site 

assessments, a determination will be made about the cause of plant mortality and whether 

replacement by another species better suited to the microsite conditions is warranted. 

During each annual maintenance period, necessary replacement plants will be provided, 

installed, and maintained by the Mitigation Contractor or Caltrans, depending on the 

maintenance period in which the work is to be performed. Replacement will involve planting 

enough seedlings that the number of living plants meets or exceeds the performance standards. 

Plants will be replaced following the same procedures specified for initial plantings. 

Replacement plants will be propagated from locally native stock if possible. Replacement plant 

locations will be documented on the as-maintained drawings. 
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8.3.5 Conduct Supplemental Seeding 

Seeded areas include the wetland mitigation establishment areas, as well as areas disturbed 

during implementation of mitigation actions. During maintenance inspections, a general 

assessment of seeded area establishment will be performed to determine whether supplemental 

seeding will be necessary. The assessment will focus on identifying relatively large areas that 

have experienced low seed germination and seedling establishment. The annual monitoring 

report (Chapter 10) will identify the causes of plant mortality and remedial measures that may be 

necessary. Based on the site assessments, a determination will be made about the cause of plant 

mortality and whether replacement by another species better suited to the microsite conditions is 

warranted. 

These seeded areas will be maintained during the plant establishment period by the Mitigation 

Contractor and in the short-term maintenance period by Caltrans or a suitable partner. It is 

anticipated that the seeded areas will become vegetated by the seeded species and colonized by 

other herbaceous species that occur in adjacent areas. Seeding area maintenance will include 

reseeding large bare areas or other areas of concern identified by the Mitigation Contractor or 

Caltrans. Bare areas will be reseeded with the original seed mix or a revised mix of species better 

suited to the specific area in question.   

8.3.6 Conduct Stream Channel Assessment and Maintenance 

Stream channels within Category I Riparian Corridors will be maintained, as necessary, to allow 

fish passage for listed species.  Additionally, the 100-foot buffer on Category I streams will be 

managed with the goal of restoring natural processes (e.g. restricted lateral stream movement and 

secondary floodplain development) as much as possible, to the existing, altered ecosystem. This 

will entail planning for increasing connectivity of the adjacent floodplains with the stream 

channels wherever possible, to permit fish to return to the channels during receding limbs of high 

water events. 

Annual stream channel assessments will be performed no later than August 15 in each year, on 

all streams located within the mitigation lands to identify and document locations of large debris 

and/or sediment accumulations, in-stream structures etc… that present issues regarding fish 

passage or potential flooding of adjacent properties, as well as to identify opportunities for 

managing for lateral movement (downed trees, large woody debris, etc…).  Stream channel 

assessments will also document the extent and location of invasive species which are subject to 

performance monitoring criteria (as defined in Table 8-1) along the stream banks...  
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No later than September 15 of each year, Caltrans or a suitable, qualified partner will submit one 

or more reports to CDFW and NCRWQCB for review and written approval of any proposed in-

stream work and bank maintenance activities prior to conducting any of the maintenance work 

identified.  Permissible maintenance activities that may not require permitting or prior 

notification include: hand-clearing of vegetation and/or invasive species; seasonal (low-flow) 

fence installation and removal and fence repair. 

Maintenance activities within the streams bed, bank and channel are likely to include debris 

removal, sediment removal, cleaning of culverts, bank stabilization, removal of in-stream 

structures and invasive species eradication. Such stream disturbing activities shall be subject to 

prior authorization and review by resource agencies and in accordance with 401 Water Quality 

Certification and 1600 permitting as applicable.  

“Emergency situations” are herein defined as sudden, unexpected maintenance or repair needs. 

Caltrans will only perform in-channel emergency activities for situations that are sudden, 

unexpected and require immediate action. Actions implemented to address emergency situations 

will not obviate the need to comply with applicable permitting requirements (e.g. Regional 

General Permit 5 and Fish and Game Code § 1610). Any in-stream channel maintenance needed 

to address non-emergency “problem” areas will be performed through normal permitting 

processes. 

Management options include managing the site for lateral stream movement and secondary 

floodplain development (if in an appropriate location, e.g. no impact to any adjacent private 

property), and/or site restoration through biotechnical bank stabilization, etc... When erosion 

occurs as the result of lateral channel migration, further assessment will be required to determine 

appropriate management options, and whether to manage passively, actively, or if both 

management responses are appropriate.   Whether passive or intentionally performed, changes to 

channel configuration to reestablish natural meander patterns will be done in coordination with 

resource agencies.  Any work requiring heavy equipment or earthmoving within a stream’s bed, 

bank and channel will be performed in accordance with permitting conditions. 

8.3.7 Conduct General Assessment 

The onsite mitigation area and offsite mitigation parcels will be assessed to ensure that all 

infrastructure is ingood working condition.  Fences and gates will be maintained in good 

working condition. Damaged fencing material will be replaced or repaired. Gates will be 

maintained in an operable condition, including working locks. All excess fence wire, posts, 

fabric, and other materials will be collected and removed after each repair is completed. 
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Maintenance of the fences will be the responsibility of Caltrans. Caltrans may delegate fence and 

gate maintenance to the active lessees or a suitable partner; however the ultimate responsibility 

lies with Caltrans.  

The onsite mitigation area and offsite mitigation parcels will be kept free of all unnatural debris 

and trash. Debris and trash will be removed promptly. Depending on the materials involved, 

debris and trash may be raked or removed manually, with care taken not to disturb or damage 

native vegetation. Collected debris and trash will be disposed of legally offsite at a landfill or 

other waste facility. 

EROSION 

If it is determined during general inspection that the adjacent stream or sheet-flow runoff is 

causing any erosion or other adverse effects on the mitigation lands, standard erosion control and 

sediment control measures will be implemented immediately. Caltrans will identify the cause(s) 

of the erosion and develop solutions to minimize or prevent further erosion problems on 

mitigation lands. 

8.4 Recordkeeping 

The maintenance activities described above will be documented on the as-maintained drawings 

during the plant establishment and short-term maintenance periods. The as-maintained drawings 

will be based on the as-built drawings. The as-maintained drawings will be updated as necessary 

to reflect current conditions at mitigation sites/parcels, including annual watering schedule and 

water application rates, invasive plant control activities, plant replacement, and general 

maintenance activities. 

A record of monthly maintenance performed at the mitigation lands will be kept during the plant 

establishment and short-term maintenance periods (i.e., 5 or 10 years). The record will document 

maintenance activities performed (e.g., purpose, location, method employed, labor and direct 

costs, effectiveness). A maintenance summary report will be compiled at the conclusion of each 

monitoring year that summarizes the monthly maintenance information and includes the as-

maintained drawings for that maintenance year. The maintenance summary report will also 

include observations from the general assessment, annual stream channel assessments and 

associated follow-up maintenance activities, and reporting on invasive species treatment areas 

including follow-up monitoring.  Additionally, any use of herbicides within the mitigation 

properties will be fully documented within the annual maintenance report. This information will 
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be helpful in the preparation of the performance-monitoring report (Chapter 10) and will be 

useful for long-term management and adaptive management decisions. 

8.5 Maintenance Inspections 

Schedules of maintenance inspections for the plant establishment period and the short-term 

maintenance period are presented in Tables 8-2 through 8-4. 

Table 8-2. Schedule for Plant Establishment Maintenance Period 

Activity Schedule and Notes 

Water woody mitigation plantings Weekly inspection April 15 through October 31 for Year 1. Inspection twice 
monthly April 15 through October 31 for Years 2 and 3. 
 

Control invasive plants Implement EDRR.  Monthly inspections April through September. Two 
inspections during period October through March. Small infestations of 
invasive species removed immediately.  
 

Control other nonnative plants Monthly inspections April through September. Two inspections during 
period October through March. Control of nonnative species in competition 
with mitigation plantings and native species cover.  
 

Assess plant protection and health 
 

Monthly inspection. Replacement planting in fall and winter. 

Install replacement plants and 
supplemental seeding 
 

Annual plant replacement (if needed) based on monitoring results; 
supplemental seeding as needed. 

Conduct general assessment of 
offsite mitigation parcels 
 

Monthly inspection; repairs as needed. 

 

Table 8-3. Schedule for Short-Term Maintenance Period 

Activity Schedule 

Control invasive plants Quarterly inspection; small infestations removed immediately; herbicide use 
typically timed for late winter (appearance of leaf rosettes). 
 

Assess plant protection and health 
 

Quarterly inspection; replacement planting in the fall/winter. 

Conduct general assessment of 
offsite mitigation parcels  
 

Quarterly inspection; repairs as needed. 

Conduct stream channel 
assessment and maintenance of 
offsite mitigation parcels  
 

Yearly inspections, maintenance as needed to be documented in (annual) 
maintenance summary report 
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Table 8-4. Schedule for Short Term Maintenance Period  
for Mitigation Lands with No Seeding/Planting 

 
 

Activity 
 

Schedule 
 

Control invasive plants 
 

Implement EDRR; YR 1 perform initial mapping effort. Infestations treated 
and documented in (annual) maintenance summary report. Thereafter, 
monitoring/mapping in conjunction with annual performance monitoring data 
collection and annual stream assessments. Caltrans or a suitable partner will 
be responsible for treatment of invasive spp infestations.  

Conduct general assessment  
 

Quarterly inspections, repairs as needed to be documented in (annual) 
maintenance summary report 

Conduct stream channel 
assessment and maintenance of 
offsite mitigation parcels  
 

Yearly inspections, maintenance as needed to be documented in (annual) 
maintenance summary report 
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Chapter 9 Performance Standards 

Performance standards have been developed to determine whether the project’s compensatory 

mitigation has successfully mitigated project impacts. Performance standards are observable or 

measurable physical (including hydrologic), chemical, and/or biological attributes that are used 

to determine whether a compensatory mitigation project meets its objectives. Performance 

standards have been revised from the previous April 2013 version of this MMP, as well as the 

January 2012 MMP prepared for the USACE. Performance standards contained herein were 

developed based upon results of the 2013 Baseline Vegetation Monitoring Results (Caltrans, 

2013).  

Compensatory mitigation for permanent impacts of the bypass project will include 

reestablishment, establishment, rehabilitation, and preservation. For preserved habitat, no 

performance standards are proposed; rather, only maintenance activities (e.g., maintaining fences 

and gates) and legal protections (e.g., conservation easements) are proposed. 

Performance-standard monitoring will be performed to ensure that the compensatory mitigation 

is successful and fulfills the project’s mitigation requirements. The tables in this chapter 

summarize performance standards for reestablished, established, and rehabilitated habitats, as 

well as monitoring schedules. Because of the experimental nature of the NCSG establishment, no 

quantitative performance standards have been assigned. Instead, performance objectives have 

been set, and the transplant effort will be monitored and compared to the objectives for 

educational purposes. Similarly, no remedial actions are required if the performance objectives 

are not met. 

For the purpose of this document, a mitigation unit is defined as a geographic area in which a 

particular mitigation action will occur. Mitigation units occur in the onsite and offsite mitigation 

areas. For example, on Ford 108-020-04, areas of wetland establishment (one) and Type 3 (one) 

and Type 4 (one) wetland rehabilitation are proposed. Each of these areas will be assessed as an 

individual unit (mitigation unit). A single mitigation unit can span multiple parcel boundaries. 

For onsite reestablishment areas, each individual geographic polygon will be assessed separately. 

The monitoring results will be recorded and assessed separately for each onsite reestablishment 

unit. The monitoring results for each offsite mitigation unit will be assessed separately. Results 

will be presented in the annual monitoring report.  

The reestablished, established, and rehabilitated mitigation areas will be considered successful if 

all the performance standards are met or exceeded for the onsite and offsite mitigation units. 

Written notification of completion of the performance monitoring period and compliance with 
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the performance standards for all mitigation will be provided to resource agencies by Caltrans. 

The resource agencies then will confirm whether they are in agreement with the assessment.  

The tables in the following sections summarize performance standards and monitoring years for 

reestablished, established, and rehabilitated habitats. In addition, performance standards for 

surface water quality are presented in the tables for rehabilitation habitats as either primary or 

secondary metrics and in the MRP.  

Success of the reestablished, established, and rehabilitated mitigation habitats will be considered 

achieved if the performance standards in the tables are met or exceeded for each onsite 

mitigation unit and each offsite mitigation unit and the resource agencies confirm, in writing, that 

they are in agreement with Caltrans’ assessment.  

If remedial actions are deemed necessary based on the results of performance monitoring, 

Caltrans will coordinate with the appropriate resource agency to determine whether the 

performance monitoring period should be extended (e.g., an additional 3 years following the end 

of any remedial actions).  

Mitigation units within parcels are expected to meet their respective final performance standards  

at different times; until any and all mitigation units (MU’s) wholly, or partially contained within 

a parcel boundary have met their final performance standards, and Caltrans has received 

concurrence from resource agencies, Caltrans will retain all long-term management 

responsibilities as identified within this MMP.  Once final performance standards have been met 

for all MU’s contained wholly, or in part, within a parcel boundary, then the management 

responsibility of said parcel will be transferred, by agreement, to the Long-term Land Manager.   

The corresponding performance monitoring methods for performance standards discussed below 

are presented in Chapter 10. 

9.1 Primary and Secondary Monitoring Metrics 

Caltrans, in coordination with the resource agencies, has identified primary and in some cases 

secondary monitoring metrics for each of the reestablishment, establishment, and rehabilitation 

actions (Tables 9-1 through 9-7). 

Primary monitoring metrics are those performance standards that will be used to evaluate the 

success of the mitigation actions relative to the performance standards. The primary metrics 

directly measure the success of the mitigation actions relative to the type of habitat being 

manipulated. For example, in the wetland establishment areas, monitoring vegetative cover 
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provided by wetland species or cover of native wetland species relates directly to the mitigation 

goal of establishing successful wetlands. 

Secondary monitoring metrics are those performance standards that will be used as a secondary 

line of evidence to evaluate the functional success of the wetlands. For example, if one or more 

of the primary performance standards for the wetland establishment areas are not achieved, 

secondary metrics will be used to determine whether the wetlands provide an important 

functional value even though the wetland vegetation performance standards are not met. 

Secondary metrics have been applied to only certain rehabilitation habitats. 

Qualitative monitoring of the mitigation sites will include annual photo-documentation of the 

sites from fixed photo points, and observations from field visits at other times of the year. 

Selection of the photo points will provide appropriate views and orientation for a comprehensive 

assessment of the progress of mitigation efforts over the monitoring period. The photographic 

record of the sites will be kept from the time of the initial planting through the end of the 

establishment period. Photographs will include the location number and date of photograph. 

Field notes associated with photographs will be copied and archived along with other monitoring 

data. Digital photos will be submitted with the annual monitoring report. 
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Table 9-1. On-Site Performance Standards and Mitigation Monitoring Requirements for Reestablished Wetlands in Bypass Construction Areas 

Location Objective 
Mitigation 
Actions Monitoring Metrics 

Monitoring 
Year Performance Standards Monitoring Design 

 
 
 
Group A and B 
Reestablished Wet 
Meadow Wetlands 

Return 
temporary 
impact areas to 
preconstruction 
conditions or 
better 
 

Grade to original 
topography 
 
Plant and seed 
native wetland 
species  
 
Control invasive 
plants 

Primary 
Metric 

Wetland species 
cover 

1–5 Demonstrate a 
predominance of 
hydrophytic vegetation (as 
per USACE Arid West 
supplement) 

Wetland species cover will be 
estimated at representative 
sampling points at each sampling 
location. Wetland species cover will 
be visually estimated at each 
sampling location. Wetland species 
cover composition is not restricted 
to the list of target species. 

    Species richness 1–5 A minimum of 15 species 
from the list of target 
species will be seeded or 
planted at the time of site 
initiation 

The contract specifications will 
require the contractor to seed/plant 
a minimum of 15 species from the 
list of target species. This will be 
enforced during construction of the 
wetland sites. 
 
Species richness will be visually 
estimated at each sampling 
location. 

    Invasive species 
cover 

1–5 No increase over baseline 
of adjacent wet meadow 
habitat  

Invasive species cover will be 
estimated at the same sampling 
points used for estimating wetland 
species cover. Invasive species 
cover will be visually estimated at 
each sampling location.  
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Location Objective 
Mitigation 
Actions Monitoring Metrics 

Monitoring 
Year Performance Standards Monitoring Design 

 
 
Group A and B 
Reestablished Wet 
Meadow Wetlands 

   Wetland hydrology 1–5, as 
applicable 

Wetland hydrology 
present (ponding or soil 
saturation) 

Wetland hydrology will be 
monitored at the Group A and 
Group B reestablishment sites only 
if an individual site does not meet 
the parameter for wetland plant 
species according to the USACE 
wetland delineation protocol. If the 
wetland plant species parameter is 
not met, an assessment of soils 
and hydrology will be performed, 
beginning with the wetland 
delineation protocol, to determine 
the reason for the absence of or 
low wetland species cover. 

 
 
Group C 
Reestablished Wet 
Meadow Wetlands 

Return 
temporary 
impact areas to 
preconstruction 
conditions or 
better 
 
 

Grade to original 
topography 
 
Plant and seed 
native wetland 
species  
 
Control invasive 
plants 

Primary 
Metric 

Relative cover by 
wetland plant 
species 

1 Demonstrate a 
predominance of 

hydrophytic vegetation (as 
per USACE Arid West 

supplement) 

Relative cover provided by planted, 
seeded, and naturally recruited 
wetland plant species for each 
reestablished wetland will be 
monitored using point-intercept 
transects following methodology 
used for the off-site mitigation 
locations in the 2013 Baseline 
Vegetation Surveys. 

    2 Demonstrate a 
predominance of 

hydrophytic vegetation 

 

    3 Demonstrate a 
predominance of 

hydrophytic vegetation 

 

    4 Demonstrate a 
predominance of 

hydrophytic vegetation 

 

    5 No decrease from pre-
construction relative 

wetland species cover 

 



Chapter 9. Performance Standards 

Table 9-1. Continued 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
9-6 

 

Location Objective 
Mitigation 
Actions Monitoring Metrics 

Monitoring 
Year Performance Standards Monitoring Design 

    Relative cover by 
native wetland 
plant species 

1 50% Relative cover by native wetland 
plant species will be calculated 
relative to total wetland species 
cover 

     2 55%  

     3 60%  

Group C 
Reestablished Wet 
Meadow Wetlands 
(cont.) 

  Primary 
Metric 

Relative cover by 
native wetland 
plant species 
(cont.) 

4 65%  

5 70%  

    Species richness 1–5 A minimum of 15 species 
from the list of target 
species will be seeded or 
planted at the time of site 
initiation 

The contract specifications will 
require the contractor to seed/plant 
a minimum of 15 species from the 
list of target species. This will be 
enforced during construction of the 
wetland sites. 
 
Although the performance standard 
is a one-time action, species 
richness will continue to be 
monitored for informational 
purposes using point-intercept 
transects following methodology 
used for the off-site mitigation 
locations in the 2013 Baseline 
Vegetation Surveys as well as by 
performing a relevé survey in each 
reestablished wetland. 

    Hydroperiod  1–5 The hydroperiod will be 
the same cover class as 
characterized by the 
USACE assessment of 
preproject wetland 
hydrology 

Hydroperiod monitoring will include 
determining the extent of ponding 
and soil saturation once cumulative 
rainfall has reached approximately 
5 inches (typically November).  
 
Inundation depths will be measured 
at one fixed point for each 



Chapter 9. Performance Standards 

Table 9-1. Continued 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
9-7 

 

Location Objective 
Mitigation 
Actions Monitoring Metrics 

Monitoring 
Year Performance Standards Monitoring Design 

reestablished wetland using a staff 
gage and/or shallow groundwater 
monitoring wells.  

Group C 
Reestablished Wet 
Meadow Wetlands 
(cont.) 

   Absolute cover by 
invasive plants  

1–5 Absolute cover by 
invasive species will not 
increase over baseline. 

The absolute cover by invasive 
plants will be measured in the 
sampling quadrats as well as by 
performing relevé surveys 
throughout each sampling unit. 

 
Riparian Wetland 
Reestablishment 
Areas 

Return 
temporary 
impact areas to 
preconstruction 
conditions or 
better 
 
 

Grade to original 
topography 
 
Plant and seed 
native riparian 
species  
 
Control invasive 
plants 

Primary 
Metric 

Plant survival 1 70% Each plant that was planted as part 
of mitigation efforts will be 
monitored for survival (replacement 
plants are included in this 
monitoring). The determination of 
survival rates will be based on the 
total number of plants of that 
species originally planted at each 
mitigation site. Plants will be 
recorded as dead if no viable 
aboveground growth is visible.  

     2 70%  

     3 70%  

     4 60%  

     5 60%  

    Plant vigor 1–4 Greater than 1.0 Each plant that was planted as part 
of mitigation efforts will be 
monitored to assess vigor 
(replacement plants are included in 
this monitoring).  
A vigor rating of good, fair, or poor 
(values of 3.0, 2.0, and 1.0, 
respectively) will be assigned to 
each plant. Vigor scores will be 
averaged for each species. 
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Location Objective 
Mitigation 
Actions Monitoring Metrics 

Monitoring 
Year Performance Standards Monitoring Design 

    5 Equal to or greater than 
2.0 

 

 
Riparian Wetland 
Reestablishment 
Areas (cont.) 

      
 

 

 

  Primary 
Metric  

Relative  cover by 
stratum, of native 
woody species  

5 10% The line-intercept method will be 
used to record the relative  
vegetation cover by stratum of 
native woody species.  

     6 20%  

     8 30%  

     10 40%  

    Hydroperiod 1–10 The hydroperiod will be 
the same as characterized 
by the USACE 
assessment of preproject 
wetland hydrology  

Hydroperiod monitoring will include 
determining the extent of ponding 
and soil saturation once cumulative 
rainfall has reached approximately 
5 inches (typically November).  
Inundation depths will be measured 
at one fixed point for each 
reestablished wetland using a staff 
gage and/or shallow groundwater 
monitoring wells. 
 

    Plant survival 1 70% Monitoring design same as for 
reestablished riparian wetland. 
 
 

     2 70%  

     3 70%  
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Location Objective 
Mitigation 
Actions Monitoring Metrics 

Monitoring 
Year Performance Standards Monitoring Design 

 
 
Riparian Wetland 
Reestablishment 
Areas (cont.) 
 
 

    4 60%  

 
Riparian 
Reestablishment  
(Non-wetlands, 
Other waters) 

Return 
temporary 
impact areas to 
preconstruction 
conditions or 
better 
 
 

Grade to original 
topography 
 
Plant and seed 
native riparian 
species  
 
Control invasive 
plants 

Primary 
Metric 

 5 60%  

   Plant vigor 1–4 >1.0 Monitoring design same as for 
reestablished riparian wetland. 

    5 ≥2.0  

    Relative  cover by 
stratum, of native 
woody species 

5 10% Monitoring design same as for 
reestablished riparian wetland. 

     6 20%  

     8 30%  

     10 40%  
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Location Objective 
Mitigation 
Actions Monitoring Metrics 

Monitoring 
Year Performance Standards Monitoring Design 
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Table 9-2. Off-Site Performance Standards and Mitigation Monitoring Requirements for North Coast Semaphore Grass Establishment Areas 

Mitigation 
Mgmt Unit 

Type of 
Mitigation Objective 

Monitoring 
Metrics 

Monitoring 
Years 

Performance 
Objectives 

Monitoring 
Design 

 
North Coast 
Semaphore 
Grass  
Establishment 
Areas 
 

Transplant 
individuals 
from impact 
area 

Salvage plants 
directly affected; 
augment 
populations with 
plants grown from 
seed 

Plant survival 
and vigor 

Years 0–10 Document initial survival and growth of 
transplants at year 0 in a pilot study. Based 
on initial results, target potentially suitable 
habitat areas for the remaining transplants; 
document results in annual monitoring 
reports and a final report after Year 10. 
 
The mitigation objective is to achieve 60% 
survival of transplanted individuals at the 
end of 10 years. However, because this is 
an experimental action, quantitative 
performance standards have not been 
assigned and no remedial actions are 
required. 
 

Track the survival and growth of a subset 
of transplants and container stock within 
fixed plots in transplant areas. 
 
Visual assessment and permanent photo 
points. 

 Propagate 
container 
plants from 
seed 

Salvage plants 
directly affected; 
augment 
populations with 
plants grown from 
seed 

Plant survival 
and vigor 

Years 0–10 Based on results of the pilot study, target 
potentially suitable habitat areas for 
augmentation using container plants grown 
from seed. Conduct one replacement 
planting for plants that have died at the end 
of Year 5; Document results in annual 
monitoring reports and a final report after 
Year 10. 
 
The mitigation objective is to achieve 60% 
survival of transplanted individuals at the 
end of 10 years. However, because this is 
an experimental action, quantitative 
performance standards have not been 
assigned and no remedial actions are 
required. 

Track the survival and growth of a subset 
of transplants and container stock within 
fixed plots in transplant areas. 
 
Visual assessment and permanent photo 
points. 

 Control 
invasive plants 

Control invasive 
plants to prevent 
competition with 
North Coast 
semaphore grass 
plantings 

Invasive 
Species  

Years 0–10 Absolute cover by invasive species will not 
increase over baseline in the North Coast 
semaphore grass establishment areas. 

Estimate absolute cover within fixed 
quadrats along permanent transects as 
well as by performing relevé surveys 
throughout each sampling unit.  
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Table 9-3. Off-Site Performance Standards and Mitigation Monitoring Requirements for North Coast Semaphore Grass Rehabilitation Areas 

Mitigation Mgmt 
Unit 

Enhancement 
and 

Preservation 
Actions Objective Monitoring Metrics 

Monitoring 
Year 

Performance 
Standards 

Monitoring 
Design 

 
North Coast 
Semaphore 
Grass  
Rehabilitation 
Areas 
 

Managed 
grazing regime 
 
 

Maintain or improve 
habitat for North Coast 
semaphore grass 
 
Control invasive plants 
to prevent competition 
with North Coast 
semaphore grass 

Primary 
Metrics 

Population 
distribution and 
abundance 

Years 0–10 
 

Stable or increasing 
trend in population 
distribution (area 
occupied) and 
abundance (absolute 
cover). 

Permanent transects with 
fixed quadrats within 
representative stands. 

    Absolute cover 
by woody 
vegetation in the 
understory (e.g., 
shrubs, vines) 

Years 0–10 
 

No increase in absolute 
cover of woody 
understory vegetation 
above baseline 
conditions. 

Estimate absolute cover by 
woody vegetation within fixed 
quadrats along permanent 
transects.  

    Invasive species  Years 0–10 
 

Absolute cover by 
invasive species will not 
increase over baseline 
in the North Coast 
semaphore grass 
enhancement areas. 

Estimate absolute invasive 
species cover within fixed 
quadrats along permanent 
transects as well as by 
performing relevé surveys 
throughout each sampling 
unit. 

 
 



Chapter 9. Performance Standards 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
9-13 

 

Table 9-4. Off-Site Performance Standards and Mitigation Monitoring Requirements for Baker’s Meadowfoam Plant Management Areas 

Mitigation Mgmt 
Unit 

Enhancement 
and 

Preservation 
Actions Objective Monitoring Metrics Location 

Monitoring 
Year 

Performance 
Standards 

Monitoring 
Design 

 
 
Grazed Parcels 
(Baker’s 
Meadowfoam 
Rehabilitation) 

Managed 
grazing regime 

Maintain or 
improve 
habitat for 
Baker’s 
meadowfoam 
 
Control 
invasive 
plants to 
prevent 
competition 
with Baker’s 
meadowfoam 

Primary 
Metrics 

Population 
distribution and 
abundance 

Baker’s 
meadowfoam 
management 
areas on grazed 
parcels 

Years 0–10 
 

Stable or increasing trend 
in population distribution 
(area occupied) and 
abundance (absolute 
cover) after controlling for 
climatic variability. 
 
Climatic variability 
(precipitation, temperature) 
from the previous rain 
season will be used to 
identify trends in Baker’s 
meadowfoam populations 
from year to year. 

Map occupied habitat 
within CRAM AAs using 
GPS. 
 
Within the CRAM AAs, 
estimate absolute cover in 
random quadrats within 
representative polygons.  
 
Level 3 data collection 
within CRAM AAs. 

    Absolute cover 
by other native 
plant species 

Baker’s 
meadowfoam 
management 
areas on grazed 
parcels 

Years 0–10 
 

Stable or increasing trend 
in absolute percent cover of 
native plant associates. 
 

Within the CRAM AAs, 
estimate absolute cover in 
random quadrats within 
representative polygons. 
 
Level 3 data collection 
within CRAM AAs. 

    Invasive 
species  

Baker’s 
meadowfoam 
management 
areas on grazed 
parcels 

Years 0–10 
 

Absolute cover by invasive 
species will not increase 
over baseline within the 
Baker’s meadowfoam 
populations. 
 

Visually estimate invasive 
species cover within CRAM 
AAs. 
 
Within the CRAM AAs, 
estimate absolute cover in 
random quadrats within 
representative polygons. 
Level 3 data collection 
within CRAM AAs.  
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Table 9-5. Off-Site Performance Standards and Mitigation Monitoring Requirements for Wetland Establishment Areas 

Mitigation 
Actions Objective Monitoring Metrics 

Monitoring 
Year Location Performance Standards Monitoring Design 

 
Established 
Wetlands Group 
1 and 2 
 
Grade to create 
wetland 
topography 
 
Native planting 
and seeding 

Establish wet 
meadows 
 
Control invasive 
species 
 

Primary 
Metrics 
 

Relative cover by 
wetland plant 
species 

1  
 
Group 1 Wetlands 

Demonstrate a 
predominance of 

hydrophytic vegetation (as 
per USACE Arid West 

supplement) 

Relative cover provided by 
planted, seeded, and naturally 
recruited wetland plant species 
for each established wetland 
will be monitored using point-
intercept transects following 
methods used in the 2013 
Baseline Vegetation Surveys.   

    2   Demonstrate a 
predominance of 

hydrophytic vegetation  

 

    3   Demonstrate a 
predominance of 

hydrophytic vegetation  

 

    4   Demonstrate a 
predominance of 

hydrophytic vegetation  

 

    5    Demonstrate  a 
predominance of 

hydrophytic vegetation  

 

   Relative cover by 
native wetland 
plant species 

1 50% 
 

Relative cover by native 
wetland plant species will be 
calculated relative to total 
wetland species cover  

    2  55%  
 

 

 
 
 
 
 

   3  60% 
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Mitigation 
Actions Objective Monitoring Metrics 

Monitoring 
Year Location Performance Standards Monitoring Design 

 
 
Established 
Wetlands Group 
1 and 2 (cont.) 

   4  
 
Group 1 Wetlands 

65% 
 

 

    5   70% 
 

 

 Primary 
Metrics 

Species Richness 1–5 A minimum of 15 species 
from the list of target 
species will be seeded or 
planted. 

The contract specifications will 
require the contractor to 
seed/plant a minimum of 15 
species from the list of target 
species. This will be enforced 
during construction of the 
wetland sites. 
 
Although the performance 
standard is a one-time action, 
species richness will continue to 
be monitored for informational 
purposes following the 
methodology used for the off-
site mitigation locations in the 
2013 Baseline Vegetation 
Surveys, as well as by 
performing a relevé survey in 
each established wetland. 

   Hydroperiod 1–5 The hydroperiod for 
established wetland 
habitats will be within 
±10% of the hydroperiod 
for monitoring reference 
sites. 

Hydroperiod monitoring will 
include determining the extent 
of ponding and soil saturation in 
established wetlands.  

   Absolute cover by 
invasive plants 

1–5  
Group 1 Wetlands 

Absolute cover by 
invasive species will 
beless than or equal to 
10% absolute cover8 in 
the established wetlands. 

The absolute cover by invasive 
plants will be measured along 
point-intercept transects 
following methods used in the 
baseline surveys as well as by 

                                                      
 
8 This performance standard reflects the current USACE South Pacific Division Uniform Performance Standard for invasive plant species (8/09/2012). 
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Mitigation 
Actions Objective Monitoring Metrics 

Monitoring 
Year Location Performance Standards Monitoring Design 

performing relevé surveys 
throughout each sampling unit. 

Established 
Wetlands Group 
1 and 2 (cont.) 

 Primary 
Metrics 

Relative cover by 
wetland plant 
species 
 

1  
Group 2 Wetlands 
 

 Demonstrate a 
predominance of 

hydrophytic vegetation (as 
per USACE Arid West 

supplement) 

Relative cover provided by 
planted, seeded, and naturally 
recruited wetland plant species 
for each established wetland 
will be monitored using 
randomly selected 1–square 
meter quadrats placed along 
permanent 100-meter-long 
transects.  

2  Demonstrate a 
predominance of 

hydrophytic vegetation  

 

    3  Demonstrate a 
predominance of 

hydrophytic vegetation 

 

    4   Demonstrate a 
predominance of 

hydrophytic vegetation 

 

    5   Demonstrate a 
predominance of 

hydrophytic vegetation 

 

    6   Demonstrate a 
predominance of 

hydrophytic vegetation 

 

    7   Demonstrate a 
predominance of 

hydrophytic vegetation  

 

    8   Demonstrate a 
predominance of 

hydrophytic vegetation 

 

    9   Demonstrate a 
predominance of 

hydrophytic vegetation  
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Mitigation 
Actions Objective Monitoring Metrics 

Monitoring 
Year Location Performance Standards Monitoring Design 

Established 
Wetlands Group 
1 and 2 (cont.) 

   10   Demonstrate a 
predominance of 

hydrophytic vegetation  
 
 

 

   Relative cover by 
native wetland 
plant species 

1 50% 
 

Relative cover by native 
wetland plant species will be 
calculated relative to total cover 
by wetland plant species. 

  Primary 
Metrics 

 2 Group 2 Wetlands 50% 
 

 

3 55% 
 

 

    4  55% 
 

 

    5  60% 
 

 

    6  60% 
 

 

    7  65% 
 

 

    8  65% 
 

 

    9  65% 
 

 

    10  70% 
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Mitigation 
Actions Objective Monitoring Metrics 

Monitoring 
Year Location Performance Standards Monitoring Design 

 
 
Established 
Wetlands Group 
1 and 2 (cont.) 

 Primary 
Metrics 

Species richness 1–10  
 
Group 2 Wetlands 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A minimum of 15 species 
from the list of target 
species will be seeded or 
planted. 

The contract specifications will 
require the contractor to 
seed/plant a minimum of 15 
species from the list of target 
species. This will be enforced 
during construction of the 
wetland sites. 

Although the performance 
standard is a one-time action, 
species richness will continue to 
be monitored for informational 
purposes following the 
methodology used for the off-
site mitigation locations in the 
2013 Baseline Vegetation 
Surveys, as well as by 
performing a relevé survey in 
each established wetland. 

   Hydroperiod 1–10 The hydroperiod for 
established wetland 
habitats will be within 
±10% of the hydroperiod 
for monitoring reference 
sites 

Hydroperiod monitoring will 
include determining the extent 
of ponding and soil saturation in 
established wetlands.  

   Absolute cover by 
invasive plants 

1–10 Absolute cover by 
invasive species will be 
less than or equal to 10% 
absolute cover in the 
established wetlands. 

The absolute cover by invasive 
plants will be measured along 
point-intercept transects 
following methods used in the 
baseline surveys as well as by 
performing relevé surveys 
throughout each sampling unit. 
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Table 9-6. Off-Site Performance Standards and Mitigation Monitoring Requirements for Wet Meadow Rehabilitation Areas 

Rehabilitation 
Actions Objective Monitoring Metrics 

Monitoring 
Year Location 

Performance 
Standards 

Monitoring 
Design 

 
 
Wetland 
rehabilitation  
 
Native planting and 
seeding 
 
Grazing restriction in 
select locations 
 
Implement grazing 
management regime 
in select locations 

Control invasive 
species 
 
Improve wetland 
condition and 
maintain wetland 
ecological 
diversity  
 
Water quality 
improvement in 
receiving waters 

Primary 
Metrics 
 

CRAM Biotic 
Attribute Values 
(Wet Meadow 
Module) 

 

 Plant Mosaic 
Complexity  

 Co-Dominant 
Plant Species  

 Percent Invasion 

3 CRAM AAs with a 
baseline score of 3 
or 6 

10% of AAs with 
scores of 3 or 6 
improve to a 9 or 
better for each 
CRAM attribute. 

CRAM AA 
placement per 
baseline design. 
 
CRAM AA 
locations will be 
fixed for the 
duration of the 
monitoring period. 

     5  25% of AAs with 
scores of 3 or 6 
improve to a 9 or 
better for each 
CRAM attribute. 

 

     7  50% of AAs with 
scores of 3 or 6 
improve to a 9 or 
better for each 
CRAM attribute. 

 

     10  75% of AAs with 
scores of 3 or 6 
improve to a 9 or 
better for each 
CRAM attribute. 

 

     3, 5, 7, 10 All remaining 
CRAM AAs that do 
not show a 
categorical 
improvement. 

No degradation 
below baseline 
CRAM attribute 
scores. 
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Rehabilitation 
Actions Objective Monitoring Metrics 

Monitoring 
Year Location 

Performance 
Standards 

Monitoring 
Design 

 
 
Wetland 
rehabilitation 
(cont.)  
 

  Invasive Plant 
Cover  

Absolute Percent 
Cover by Invasive 
Species 

2, 4, 5, 7, 9, 
10 

Wetland 
rehabilitation areas  

Absolute cover by 
invasive species will 
not increase over 
baseline in the 
rehabilitated 
wetlands.and be 
less than or equal to 
10% absolute cover. 

Permanent line 
transects located 
on each mitigation 
parcel. Transect 
locations will be 
the same as those 
developed for the 
USACE MMP. 
Monitoring will 
also include 
performing relevé 
surveys 
throughout each 
sampling unit. 

  Secondary 
Metrics 

Beneficial 
Uses/Water 
Quality 
Objectives 
 

 Biostimulatory 
Substances 

 Bacteria 
 Toxicity 
 Sediment, 

Turbidity, 
Settleable 
Materials 

Refer to 
MRP 

Refer to MRP Refer to MRP Refer to MRP 

   Baker’s 
Meadowfoam 
Habitat 
 
 

 Maintain or 
Improve 
Habitat for 
Baker’s 
Meadowfoam 

 
 Control 

Invasive Plants 
to Prevent 
Competition 
with Baker’s 
Meadowfoam 

1–10 Grazing 
management areas 
only  

Note: The specific 
performance 
standards are 
presented in Table 
9-5. 

Note: The 
monitoring design 
is presented in 
Table 9-5. 
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Table 9-7. Off-Site Performance Standards and Mitigation Monitoring Requirements for Riparian Establishment and  
Other Waters Rehabilitation 

Mitigation 
Actions Objective Monitoring Metrics Location 

Monitoring 
Year 

Performance 
Standards 

Monitoring 
Design 

 
Riparian 
Establishment 
Areas and 
Other Waters 
Rehabilitation 
 
 
Grazing 
restriction 
 
Implement 
bank erosion 
measures 
  
Native planting 
and seeding 
 
Control 
invasive 
species 

Improve riparian 
habitat condition 
and diversity 
 
Improve stream 
stability 
 
Water quality 
improvement in 
receiving waters 
 

Primary 
Metrics 

Plant Survival  
 

All riparian 
planting areas 

1 70% 
 

Planting areas will be 
monitored for survival 
trend(s) by species, by 
surveying up to 25% of 
each quadrant of each 
planted area,  utilizing 
random subsamples and 
extrapolating trends  
(replacement plants are 
included in this 
monitoring). Plants will be 
recorded as dead if no 
viable aboveground 
growth is visible.  

   2 70%  

   3 70%  

   4 60%  

   5 60%  
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Mitigation 
Actions Objective Monitoring Metrics Location 

Monitoring 
Year 

Performance 
Standards 

Monitoring 
Design 

 
 
Riparian 
Establishment 
Areas and 
Other Waters 
Rehabilitation 
(cont.) 
 

 Primary 
Metric 

Plant Vigor 
 

All riparian 
planting areas 

1–4 Average vigor 
score, by species, 
greater than 1.0. 

During plant survival 
surveys, plants will be 
monitored to assess vigor, 
by species (replacement 
plants are included in this 
monitoring).  
 
A vigor rating of good, fair 
or poor (values of 3.0, 2.0, 
and 1.0, respectively) will 
be assigned to each plant.  

All riparian 
planting areas 

5 Average vigor 
score, by species, 
equal to or greater 
than 2.0. 

 

Percent Vegetation Cover (i.e., Absolute 
Canopy Cover) by Native Tree Species 

All riparian 
planting areas 

5 10% Assessed quantitatively 
using a line-intercept 
method that will determine 
riparian habitat canopy 
cover. 

6 20%  

8 30%  

10 40%  

Plant Vegetation Cover (i.e., Absolute 
Canopy Cover) by Native Shrub Species 

All riparian 
planting areas 

5 10% Assessed quantitatively 
using a line-intercept 
method that will determine 
riparian habitat canopy 
cover. 

6 20%  

8 30%  

10 40%  
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Mitigation 
Actions Objective Monitoring Metrics Location 

Monitoring 
Year 

Performance 
Standards 

Monitoring 
Design 

 
 
Riparian 
Establishment 
Areas and 
Other Waters 
Rehabilitation 
(cont.) 
 

 Primary 
Metric 

CRAM Biotic 
Attribute Values 
(Riverine 
Module) 
 

 
 
Vertical Biotic 
Structure Metric 
 
Horizontal 
Interspersion and 
Zonation Metric 
 
Invasive Species 
Metric 

CRAM AAs with 
a baseline score 
of 3 or 6 
 

3 10% of AAs with 
scores of 3 or 6 
improve to a 9 or 
better for each 
CRAM attribute.  

CRAM AA placement per 
baseline design.  
 
CRAM AA locations will 
be fixed for the duration of 
the monitoring period. 

      5 25% of AAs with 
scores of 3 or 6 
improve to a 9 or 
better for each 
CRAM attribute. 
 

 

     7 50% of AAs with 
scores of 3 or 6 
improve to a 9 or 
better for each 
CRAM attribute. 
 

 

     10 75% of AAs with 
scores of 3 or 6 
improve to a 9 or 
better for each 
CRAM attribute. 
 

 

     All remaining 
CRAM AAs that 
do not show a 
categorical 
improvement. 

3, 5, 7, 10 No degradation 
below baseline for 
CRAM attribute. 
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Mitigation 
Actions Objective Monitoring Metrics Location 

Monitoring 
Year 

Performance 
Standards 

Monitoring 
Design 

 
Riparian 
Establishment 
Areas and 
Other Waters 
Rehabilitation 
(cont.) 
 

  CRAM Physical 
Attribute Values 
(Riverine 
Module) 
 

Structure Patch 
Richness Metric 
 
Topographic 
Complexity Metric 
 

CRAM AAs with 
a baseline score 
of 3 or 6. 
 

3 10% of AAs with 
baseline scores of 3 
or 6 improve to at 
least a 6 or 9, 
respectively.  

CRAM AA placement per 
baseline design.  
 
CRAM AA locations will 
be fixed for the duration of 
the monitoring period. 

      5 25% of AAs with 
baseline scores of 3 
or 6 improve to at 
least a 6 or 9, 
respectively,  

 

      7 50% of AAs with 
baseline scores of 3 
or 6 improve to at 
least a 6 or 9, 
respectively,  

 

      10 75% of AAs with 
baseline scores of 3 
or 6 improve to at 
least a 6 or 9, 
respectively,  

 

     All remaining 
CRAM AAs that 
do not show a 
categorical 
improvement. 

3, 5, 7, 10 No degradation 
below baseline for 
CRAM Attribute. 
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Mitigation 
Actions Objective Monitoring Metrics Location 

Monitoring 
Year 

Performance 
Standards 

Monitoring 
Design 

 
 
Riparian 
Establishment 
Areas and 
Other Waters 
Rehabilitation 
(cont.) 
 

 Secondary 
Metrics 
 
 

Beneficial 
Uses/Water 
Quality 
Objectives 

 Biostimulatory  
Substances 

 Bacteria  
 Toxicity 
 Turbidity 
 Settleable 

Materials  
 Sediment 
 Temperature 
 Sediment 

Priority/Bank  
Stability 

 Dissolved Oxygen 
and pH 
Bioassessment 

Refer to the 
MRP 

Refer to the 
MRP 

Refer to the MRP Refer to the MRP 

Temperature Sampling 
locations at 
same location 
as baseline 
sampling 
locations 

1–10 75% tree and shrub 
cover measured at 
year 10. 

Sampling method per the 
baseline sampling 
protocols. 

1–10 Percent of effective 
shade for each 
subreach either 
remains at baseline 
or increases to 80% 
at year 101.  

Sampling method per the 
baseline sampling 
protocols. 
 

Sediment Five erosion 
sites selected 
for repair 
(priority sites 
identified in the 
2010 erosion 
assessment 
study, Appendix 
N) 

1–10 Increase in stability 
and condition. 

Sampling method per the 
2010 erosion assessment 
study (Appendix N) and 
CRAM (physical structure, 
hydrologic connectivity, 
and channel stability). 

All erosion sites 
identified in 
Appendix N 

1–10 Sites remain stable 
compared to 
baseline and are not 
contributing to 
excessive 
sedimentation. 

Sampling method per the 
2010 erosion assessment 
study (Appendix N). 
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Mitigation 
Actions Objective Monitoring Metrics Location 

Monitoring 
Year 

Performance 
Standards 

Monitoring 
Design 

 
 
Riparian 
Establishment 
Areas and 
Other Waters 
Rehabilitation 
(cont.) 
 

 Secondary 
Metrics 

Beneficial 
Uses/Water 
Quality 
Objectives 

 Biostimulatory 
Substances 

 Bacteria  
 Toxicity 
 Turbidity 
 Settleable 

Materials  
 Sediment 
 Temperature 
 Sediment 

Priority/Bank  
Stability 

 Dissolved Oxygen 
and  pH 
Bioassessment

Refer to the 
MRP 

Refer to the 
MRP 

Refer to the MRP Refer to the MRP 

1 This performance standard does not apply to Davis Creek.  Refer to Section 9.2.8.1 
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9.2 Performance Standards for Determining  
Mitigation Success 

9.2.1 Reestablished Wet Meadow Wetland  

Wetland reestablishment will occur only onsite. Reestablished wetlands will be monitored 

annually for 5 years. The wet meadow wetland reestablishment sites will be separated into the 

following size categories. 

 Group A wetland reestablishment is any area that is less than 3,000 feet2 in total area.  

 Group B wetland reestablishment is any site between 3,000 feet2 and 1.00 acre in total area. 

 Group C wetland reestablishment is any site that is more than 1.00 acre in total area. 

Table 9-1 identifies the performance standards for wetland reestablishment. The monitoring 

results will report on the sites that do and do not meet the performance standards. Additional 

information related to monitoring methods is provided in Chapter 10. 

The success of Group A and B reestablished wet meadow wetland habitat will be measured by 

performance standards for:  

 Wetland species cover. 

 Species richness. 

 Invasive species cover. 

 Wetland hydrology and soils (if relative species cover performance standards are not met). 

The success of Group C reestablished wet meadow wetland habitat will be measured by 

performance standards for:  

 Relative cover by wetland plant species. 

 Relative cover by native wetland species. 

 Species richness. 

 Hydroperiod. 

 Absolute cover by invasive plants. 



Chapter 9. Performance Standards 

 Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
9-28 

 

9.2.1.1 GROUPS A AND B WETLAND REESTABLISHMENT 

WETLAND PLANT SPECIES COVER 

For Groups A and B reestablishment sites, wetland plant species will provide the majority of the 

plant cover (Table 9-1). If wetland plant species are not providing the majority of plant cover, 

further investigations of hydrology and soils will be necessary to determine whether the areas are 

functioning as a wetland.  

SPECIES RICHNESS 

Site-specific planting lists are provided in Appendix D. These lists may need to be refined based 

on plant availability prior to planting. For wetland reestablishment Groups A and B, a minimum 

of 15 species that have a wetland indicator status of facultative (FAC) or wetter must be seeded 

or planted at the site.  

WETLAND HYDROLOGY AND SOILS 

For Groups A and B wetland reestablishment, the need to investigate the presence of wetland 

hydrology or wetland soils is triggered only if the relative wetland plant cover performance 

standard is not met. In this case, Groups A and B must have hydrology present (ponding or 

saturated) at the time of monitoring (Table 9-1).  

INVASIVE SPECIES COVER 

Invasive plant cover, as defined in Chapter 8, will be monitored concurrently with cover for 

wetland species in the wet meadow reestablishment sites. A list of invasive species known or 

with the potential to occur in the mitigation areas and which will be targeted for control is 

provided in Table 8-1. For Groups A and B reestablishment, the invasive species cover may not 

increase over baseline of adjacent wet meadow habitat. (Table 9-1). Prior to implementation of 

mitigation activities, baseline surveys will be performed on wet meadow habitat adjacent to each 

planting site for use in follow-up performance standard monitoring. 

9.2.1.2 GROUP C WETLAND REESTABLISHMENT 

RELATIVE COVER BY WETLAND PLANT SPECIES 

For Group C reestablished wetlands, there will be no decrease from preconstruction condition of 

relative vegetation cover by wetland plant at the final monitoring year (Table 9-1). Annual 

performance standards have been developed to serve as indicators of the trend in the 
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establishment of relative cover by wetland plant species. Hydrophytic or wetland species are 

defined as FAC, facultative wetland (FACW), or obligate (OBL) after Reed (1988). 

RELATIVE COVER BY NATIVE WETLAND PLANT SPECIES  

For Group C reestablished wetlands, native wetland vegetation will provide 70% relative cover 

of total wetland species cover at the final monitoring year (Table 9-1). Annual performance 

standards have been developed to serve as indicators of the trend in establishment of relative 

percent cover by native wetland plant species. Wetland species are defined as FAC, FACW, or 

OBL after Reed (1988). 

SPECIES RICHNESS 

A minimum of 15 species from the list of target species will be planted in Group C reestablished 

wetland habitat. The list of approved wetland plant species is presented in Table 7-5. Site-

specific planting lists are provided in Appendix D. These lists may need to be refined based on 

plant availability prior to planting. 

HYDROPERIOD 

The hydroperiod for Group C reestablished wetlands will be the same cover class as the cover 

class recorded during preproject baseline studies (Table 9-1). Baseline studies showed Group C 

reestablished wetlands to have a very long duration subsurface saturated wetland hydrology. 

ABSOLUTE COVER BY INVASIVE PLANTS 

Invasive plant cover, as defined in Chapter 8, will be monitored concurrently with absolute 

percent cover for wetland and native wetland species in the wet meadow reestablishment sites. A 

list of invasive species known or with the potential to occur in the mitigation areas and which 

will be targeted for control is provided in Table 8-1. For Group C wetland reestablishment, 

absolute cover by invasive plants will not be allowed to increase over baseline (Table 9-1). 

9.2.2 Reestablished Riparian Wetland and Other Waters Habitat 

Riparian wetland and other waters reestablishment will occur only onsite and will be monitored 

annually for 10 years. The performance standards (Table 9-1) for these habitats are the same with 

the exception of hydroperiod, which will apply only to riparian wetlands. The success of 

reestablished riparian wetland and other waters habitats will be measured by performance 

standards for:  

 Plant survival. 
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 Plant vigor. 

 Relative cover by stratum of native woody species.  

 Hydroperiod (riparian wetland only).  

9.2.2.1 PLANT SURVIVAL 

All plants planted as part of mitigation efforts (including replacement plants) will be monitored 

to assess survival rates, with monitoring results reported separately for each onsite 

reestablishment area. Naturally recruited plants will not be included as part of plant survival 

monitoring because inclusion would skew the monitoring results, which focus on survival of 

planted material. Planted material will have a minimum of 60% survival at Year 5. The plant 

survival performance standard will be replaced in Year 5 by percent vegetation cover 

performance standards, which will be monitored in Years 5, 6, 8, and 10 and will include both 

planted and naturally recruited vegetation. This shift is appropriate because as riparian habitat 

develops and plants mature, a canopy begins to develop and individual plant assessment becomes 

less relevant to overall ecological success. In addition, the intent of riparian establishment efforts 

is to increase the cover on Categories I, II, and III Riparian Corridor streams; accordingly, a 

direct assessment of cover is desirable to determine whether mitigation efforts are successful. 

9.2.2.2 PLANT VIGOR 

All plants planted as part of mitigation efforts (including replacement plants) will be monitored 

during Years 1 through 5 to assess vigor, with monitoring results reported separately for each 

onsite reestablishment area. Naturally recruited plants will not be included as part of plant vigor 

monitoring because inclusion would skew the monitoring results, which focus on vigor of 

planted material. 

The determination of vigor will include disease symptoms, low-density foliage, atypical leaf 

color, stem and foliar vigor (e.g., signs of desiccation, leaf curl), browsing or other wildlife-

related damage, and vandalism. A vigor rating of good, fair or poor (values of 3.0, 2.0, and 1.0, 

respectively) will be assigned to each plant. Dead plants will not be assigned a vigor rating. 

These ratings are defined below. 

 Good (3.0): a plant with less than 25% of its aboveground growth exhibiting one or more of 

the factors listed above. 

 Fair (2.0): a plant with 25–75% of its aboveground growth exhibiting one or more of the 

factors listed above. 
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 Poor (1.0): a plant with more than 75% of its aboveground growth exhibiting one or more of 

the factors listed above. 

 Dead: a plant that does not appear capable of growth. 

For planted material to be considered alive, plant vigor must be greater than 1.0 for Years 1–4 

and equal to or greater than 2.0 at Year 5. 

9.2.2.3 PERCENT VEGETATION COVER BY STRATUM 

The percent vegetation cover (i.e., relative canopy cover) in the reestablished sites for planted 

and naturally recruited native woody species by vegetative strata must be 40% at Year 10 (Table 

9-1). Monitoring results will be reported separately for each onsite reestablishment area. 

9.2.2.4 HYDROPERIOD 

The hydroperiod for reestablished riparian wetlands will be the same cover class as the cover 

class recorded during preproject baseline studies. Baseline studies showed Group C reestablished 

wetlands to have a very long–duration subsurface saturated wetland hydrology.This performance 

standard does not apply to other waters (non-wetland riparian) planting areas. 

9.2.3 North Coast Semaphore Grass Establishment and Rehabilitation 

NCSG establishment will occur on the Huffman parcel. NCSG rehabilitation will occur on the 

Arkelian, Goss, Lusher East, and MGC Plasma parcels. NCSG will be monitored annually for 10 

years.  

9.2.3.1 NORTH COAST SEMAPHORE GRASS ESTABLISHMENT AREA 

There are no performance standards for the NCSG establishment area. Instead, less stringent 

objectives have been applied to the NCSG establishment area: 

 Plant survival and vigor of transplants. 

 Plant survival and vigor of container plants. 

 Invasive species.  

No secondary metrics were developed for the NCSG establishment area. Performance objectives 

are listed in Table 9-2. 
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PLANT SURVIVAL AND VIGOR OF TRANSPLANTS 

A pilot study has been initiated to gather information on the most suitable transplant locations. 

The study involves transplanting NCSG prior to the mitigation avoidance effort. The survival 

and vigor of initial transplants will be documented for the Year 0 pilot study. The initial survey 

results will be used to target potentially suitable habitat areas for the remaining transplants. Plant 

survival and vigor of transplants will be documented in annual monitoring reports through 

Year 10.  

The performance objective is to achieve 60% survival of transplanted individuals at the end of 

10 years (Table 9-2). Although there are no required performance standards or remediation 

measures for container plant survival, Caltrans will conduct one replacement planting for plants 

that have died at the end of Year 5. 

PLANT SURVIVAL AND VIGOR OF CONTAINER PLANTS 

Plant survival and vigor of container plants will be documented in annual monitoring reports 

through Year 10.  

The mitigation objective is to achieve 60% survival of container plant individuals at the end of 

10 years (Table 9-2).  

INVASIVE SPECIES 

The performance standard for cover by invasive plants will be that absolute cover will not be 

allowed to increase over baseline (Table 9-2). A list of invasive species known or with the 

potential to occur in the mitigation areas and which will be targeted for control is provided in 

Table 8-1. 

9.2.3.2 NORTH COAST SEMAPHORE GRASS REHABILITATION AREAS 

The success of NCSG rehabilitation areas will be measured by performance standards for:  

 Population distribution and abundance. 

 Absolute cover by woody vegetation in the understory. 

 Invasive species.  

The performance standards for NCSG rehabilitation are listed in Table 9-3. 
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POPULATION DISTRIBUTION AND ABUNDANCE 

The performance standard for population distribution and abundance is demonstration of a stable 

or increasing trend in population distribution (area occupied) and abundance (absolute cover) 

(Table 9-3).  

ABSOLUTE COVER BY WOODY VEGETATION IN THE UNDERSTORY  

The performance standard for absolute cover by woody species is demonstration of no increase 

in absolute cover by other woody understory species (e.g., shrubs, vines) (Table 9-3).  

INVASIVE SPECIES 

The performance standard for cover by invasive plants will be that absolute cover will not be 

allowed to increase over baseline (Table 9-3). A list of invasive species known or with the 

potential to occur in the mitigation areas and which will be targeted for control is provided in 

Table 8-1. 

9.2.4 Baker’s Meadowfoam Rehabilitation 

BM rehabilitation will occur on grazed portions of the Benbow, Ford, Frost, Lusher, Nance, 

Niesen, Watson, and Wildlands parcels. BM rehabilitation areas will be monitored annually for 

10 years. All monitoring for BM will occur in the CRAM AAs. The success of BM rehabilitation 

areas will be measured by performance standards for:  

 Population distribution and abundance. 

 Absolute cover by other native plant species. 

 Invasive species (Table 9-4).  

9.2.4.1 POPULATION DISTRIBUTION AND ABUNDANCE 

The performance standard for population distribution and abundance is demonstration of a stable 

or increasing trend in population distribution (area occupied) and abundance (absolute cover) 

after controlling for climatic variability. Climatic variability (precipitation, temperature) from the 

previous rain season will be used to identify trends in BM populations from year to year. 

9.2.4.2 ABSOLUTE COVER BY OTHER NATIVE PLANT SPECIES 

The performance standard for absolute cover by other native plant species is demonstration of a 

stable or increasing trend in absolute cover by other native plant species (Table 9-4).  
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9.2.4.3 INVASIVE SPECIES 

The performance standard for cover by invasive plants will be that the absolute cover will not 

increase over baseline (Table 9-4). A list of invasive species known or with the potential to occur 

in the mitigation areas and which will be targeted for control is provided in Table 8-1. 

9.2.5 Established Wetland  

Group 1 and Group 2 wetland establishment will occur only on the offsite mitigation properties. 

Group 1 and Group 2 establishment have the same performance standards, but the Group 1 

wetlands will be monitored for 5 years and the Group 2 wetlands will be monitored for 10 years. 

The success of established wetlands will be measured by performance standards for:  

 Relative cover by wetland species.  

 Relative cover by native wetland species.  

 Species richness.  

 Hydroperiod.  

 Absolute cover by invasive plants (Table 9-5).  

9.2.5.1 RELATIVE COVER BY WETLAND PLANT SPECIES 

For established wetlands, a predominance of wetlands species will be present at the final 

monitoring year (Table 9-5). Annual performance standards have been developed to serve as 

indicators of the trend in the establishment of relative cover by wetland plant species. Wetland 

species are defined as FAC, FACW, or OBL after Reed (1988). 

9.2.5.2 RELATIVE COVER BY NATIVE WETLAND PLANT SPECIES  

For established wetlands, native wetland vegetation will provide 70% relative cover of total 

wetland vegetation cover present at the final monitoring year (Table 9-5). Annual performance 

standards have been developed to serve as indicators of the trend in establishment of relative 

percent cover by native wetland plant species. Wetland species are defined as FAC, FACW, or 

OBL after Reed (1988). 

9.2.5.3 SPECIES RICHNESS 

A minimum of 15 species from the list of target species will be seeded or planted in established 

wetlands (Table 9-5). The list of approved wetland plant species is presented in Table 7-5. Site-

specific planting lists are provided in Appendix E. If the list needs to be refined based on plant 
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availability prior to planting, Caltrans will provide the resource agencies with a copy of any 

changes to the list prior to planting to confirm that the minimum number of species is being 

included.  

9.2.5.4 HYDROPERIOD 

The hydroperiod for established wetlands will be within ±10% of the hydroperiod for monitoring 

reference sites at Year 5 for Group 1 and Year 10 for Group 2 (Table 9-5). 

9.2.5.5 ABSOLUTE COVER BY INVASIVE PLANTS 

Invasive plant cover, as defined in Chapter 8, will be monitored concurrently with percent cover 

for wetland and native wetland species in the establishment sites. A list of invasive species 

known or with the potential to occur in the mitigation areas and which will be targeted for 

control is provided in Table 8-1. For all establishment sites, cover by invasive plants will be less 

than or equal to 10% of the absolute cover of all plants (Table 9-5).  

9.2.6 Wetland Rehabilitation 

Wetland rehabilitation will occur on existing wetlands on the offsite mitigation properties only. 

Wetland rehabilitation mitigation actions vary depending on location. The majority of wetland 

rehabilitation areas will be grazed to promote the establishment of native wetland species. The 

grazing plan is presented in Appendix Q.  

The remaining wetland rehabilitation areas will not be grazed and will be treated using one of 

five rehabilitation actions described in Chapters 6 and 7. The performance standards for grazed 

areas are the same as for ungrazed wetland rehabilitation areas and are listed in Table 9-6.  

9.2.6.1 WETLAND REHABILITATION—GRAZED AREAS 

Wetland rehabilitation on grazed parcels will occur only on the offsite mitigation properties. The 

success of rehabilitated wet meadow habitat will be measured by performance standards for:  

 CRAM biotic attribute values.  

 Absolute cover by invasive plants (Table 9-6).  

Two monitoring methods will be used to evaluate invasive plant cover: Level 2 CRAM sampling 

protocols and Level 3 line transect sampling. Level 2 sampling is discussed under CRAM Biotic 

Values and Level 3 under Absolute Cover by Invasives. 
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Secondary metrics for BM habitat and beneficial uses/water quality were developed for the 

rehabilitated wetlands. The secondary metrics are described in Section 9.2.4 and Section 9.2.10, 

respectively.  

CRAM BIOTIC VALUES 

Baseline CRAM surveys were performed in 2011 in all wetland habitat on the offsite mitigation 

parcels, including both the designated grazed and ungrazed areas. The results were presented in 

the baseline report (California Department of Transportation 2011).  

The performance standards for the wetlands to be grazed were developed based on the baseline 

CRAM survey results and will be measured using the same methods used for the baseline 

surveys. The plant mosaic complexity, co-dominant plant species, and percent invasion by 

invasive species attributes of the CRAM wet meadow module will be measured in the CRAM 

AAs used for the baseline surveys. The locations of the wet meadow AAs that will be monitored 

are shown in Appendix I. 

The same performance standards will be applied to each CRAM attribute. Seventy-five percent 

of the CRAM AAs that had a baseline score of 3 or 6 will need to improve to a score of 9 or 

better by Year 10. The performance standard for CRAM AAs that scored a 9 or better for the 

baseline surveys is no degradation below baseline scores for all of these AAs (Table 9-6).  

The remaining CRAM AAs (i.e. the CRAM AAs that do not show a categorical improvement) 

will not degrade below baseline scores for each attribute (Table 9-6). 

ABSOLUTE COVER BY INVASIVE PLANTS 

Invasive plant cover, as defined in Chapter 8, will be monitored in the wetland rehabilitation 

areas to be grazed. A list of invasive species known or with the potential to occur in the 

mitigation areas and which will be targeted for control is provided in Table 8-1. 

Line transect surveys also will be performed in the CRAM AAs to evaluate invasive plant 

species cover. The performance standard for invasive plant cover will be no increase over 

baseline of the absolute cover and be less than or equal to 10% absolute cover (Table 9-6). 

9.2.6.2 WETLAND REHABILITATION—UNGRAZED AREAS 

Wetland rehabilitation on ungrazed parcels will occur only on the offsite mitigation properties. 

The success of rehabilitated wetlands will be measured by performance standards for:  

 CRAM biotic attribute values.  
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 Absolute cover by invasive plants (Table 9-6).  

The performance standards for the CRAM biotic values and absolute cover by invasive plants in 

the ungrazed parcels are the same as those used for the grazed parcels. Secondary metrics for 

BM habitat and beneficial uses/water quality were developed for the rehabilitated wetlands. The 

secondary metrics are described in Section 9.2.4 and Section 9.2.10, respectively.  

9.2.7 Riparian Establishment  

Riparian establishment will occur on Category I and II Riparian Corridors on the offsite 

mitigation areas. Riparian establishment areas will be monitored annually for 10 years (Table 

9-7). The success of riparian establishment will be measured by performance standards for:  

 Plant survival. 

 Plant vigor. 

 Percent vegetation cover. 

 CRAM. 

The performance standards for the offsite riparian establishment are listed in Table 9-7. The 

secondary metric for beneficial uses/water quality was developed for riparian establishment. The 

secondary metric is described in Section 9.2.10.  

9.2.7.1 PLANT SURVIVAL 

Planting areas (including replacement plants) will be monitored for survival trend(s) by species, 

by surveying up to 25% of each quadrant of each planted area, utilizing random subsamples and 

extrapolating trends. Monitoring results will be reported separately for each offsite riparian 

establishment area. Naturally recruited plants will not be included as part of plant survival 

monitoring because inclusion would skew the monitoring results, which focus on survival of 

planted material. Planted material will have a minimum of 60% survival at Year 5.  

The plant survival performance standard will be replaced in Year 5 by percent vegetation cover 

performance standards, which will be monitored in Years 5, 6, 8, and 10 and will include both 

planted and naturally recruited vegetation. This shift is appropriate because as riparian habitat 

develops and plants mature, a canopy begins to develop and individual plant assessment becomes 

less relevant to overall ecological success. In addition, the intent of riparian establishment efforts 

is to increase the cover on Categories I, II, and III Riparian Corridor streams; accordingly, a 

direct assessment of cover is desirable to determine whether mitigation efforts are successful. 
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9.2.7.2 PLANT VIGOR 

Planted material (including replacement plants) will be monitored for vigor trend(s) by species, 

by surveying up to 25% of each quadrant of each planted area, utilizing random subsamples and 

extrapolating trends. During Years 1 through 5 monitoring results will be reported separately for 

each offsite riparian establishment area. Naturally recruited plants will not be included as part of 

plant vigor monitoring because inclusion would skew the monitoring results, which focus on 

vigor of planted material. 

The determination of vigor will include disease symptoms, low-density foliage, atypical leaf 

color, stem and foliar vigor (e.g., signs of desiccation, leaf curl), browsing or other wildlife-

related damage, and vandalism. A vigor rating of good, fair or poor (values of 3.0, 2.0, and 1.0, 

respectively) will be assigned to each plant. Dead plants will not be assigned a vigor rating. 

These ratings are defined below. 

 Good (3.0): a plant with less than 25% of its aboveground growth exhibiting one or more of 

the factors listed above. 

 Fair (2.0): a plant with 25–75% of its aboveground growth exhibiting one or more of the 

factors listed above. 

 Poor (1.0): a plant with more than 75% of its aboveground growth exhibiting one or more of 

the factors listed above. 

 Dead: a plant that does not appear capable of growth. 

For planted material to be considered alive, plant vigor must be greater than 1.0 for Years 1–4 

and equal to or greater than 2.0 at Year 5. 

9.2.7.3 PERCENT VEGETATION COVER 

The percent vegetation cover (i.e., relative canopy cover) in the riparian establishment areas for 

planted and naturally recruited native tree and shrub species by vegetative strata must be 40% at 

Year 10 (Table 9-7).  

9.2.7.4 CRAM BIOTIC VALUES 

Baseline CRAM surveys were performed in 2011 Category I, II, and III Riparian Corridors on 

the offsite mitigation areas. The results were presented in the baseline report (California 

Department of Transportation 2011).  
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The performance standards were developed based on the baseline CRAM survey results and will 

be measured using the same methods used for the baseline surveys. The structure patch richness, 

topographic complexity, vertical biotic structure, horizontal interspersion and zonation, and 

invasive species attributes of the CRAM riverine module will be measured in the CRAM AAs 

used for the baseline surveys. The locations of the riverine AAs that will be monitored are shown 

in Appendix J. 

The performance standards vary depending on the CRAM attribute.   

BIOTIC ATTRIBUTES – VERTICAL BIOTIC STRUCTURE, HORIZONTAL INTERSPERSION AND 

ZONATION, AND INVASIVE SPECIES ATTRIBUTES 

The same performance standards will be applied to vertical biotic structure, horizontal 

interspersion and zonation, and invasive species attributes. Seventy-five percent of the CRAM 

AAs that had a baseline score of 3 or 6 will need to improve to a score of 9 or better by Year 10. 

The remaining AAs that do not show a categorical improvement will not degrade below their 

baseline score.  

The same performance standards will be applied to the measured attributes for the remaining 

25% of CRAM AAs (i.e., CRAM AAs that do not improve beyond the baseline score of 3 or 6 

by Year 10) is no degradation below baseline scores of 3 or 6 for all for each attribute (Table 

9-7). 

PHYSICAL ATTRIBUTES- STRUCTURE PATCH RICHNESS, TOPOGRAPHIC COMPLEXITY 

The performance standards for the structural patch richness and topographic complexity 

attributes were developed because the interagency team determined that the maximum CRAM 

scores expected for the biotic attributes (i.e., 9 or 12) may not be attainable when applying the 

riverine module to Little Lake Valley. For example, an improvement of topographic complexity 

from a baseline of 3 to a 9 may be unrealistic. 

Seventy-five percent of the CRAM AAs that have a baseline score of 3 or 6 will need to 

improvement. Those with a baseline score of 3 will improve to at least a 6 by Year 10. Those 

with a baseline score of 6 will improve to a 9 by Year 10. . The remaining AAs that do not show 

a categorical improvement will not degrade below their baseline score.  
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9.2.8 Other Waters Rehabilitation  

Other waters rehabilitation will occur on Category I, II, and III Riparian Corridors on the offsite 

mitigation areas. Other waters rehabilitation that will take place on the offsite mitigation 

properties includes the following actions. 

 Planting riparian species on Category I–III Riparian Corridors (Appendix C). 

 Implementing erosion and headcut repair features (Appendix E). 

 Installing cattle exclusion fence along the corridors. 

Other waters rehabilitation areas will be monitored annually for 10 years. The success of other 

waters rehabilitation will be measured by performance standards for:  

 Plant survival. 

 Plant vigor. 

 Percent vegetation cover. 

 CRAM. 

 Temperature.  

 Sediment. 

The plant survival, vigor, percent vegetation cover, and CRAM performance standards for the 

offsite other waters planting areas (i.e., riparian establishment areas) are listed in Table 9-7 and 

described in Section 9.2.7. The temperature and sediment performance standards for the offsite 

others water planting areas are listed in Table 9-7.  

A secondary metric for beneficial uses/water quality was developed for the rehabilitated other 

waters. The secondary metric is listed in Table 9-7 and described in Section 9.2.10.  

9.2.8.1 TEMPERATURE 

Two performance standards for the temperature monitoring metric have been developed for the 

other waters rehabilitation areas—tree and shrub cover (canopy cover) and percent of effective 

shade. The sampling locations will be the same as those used for the baseline canopy cover 

surveys, as described in Section 9.2.12. The performance standard for canopy cover by planted 

and naturally recruited native tree and shrub species (combined) must be 75% at Year 10 (Table 

9-7). The performance standard for percent effective shade for each subreach is to increase 

effective shade to 80% or, in cases where baseline is already at 80% or higher, to maintain 
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baseline cover values. An exception for this performance standard is along Davis Creek 

(subreaches CC-23 and CC-24), where there is currently no effective shade present in July or 

August. In these subreaches, the performance standard for effective shade at Year 10 is reduced 

to 70%. Monitoring results will be reported separately for each sampling point. 

9.2.8.2 SEDIMENT 

Sediment monitoring will be performed at and in the vicinity of the five erosion repair sites 

(Table 9-7). The erosion repair sites are to demonstrate an increase in stability and condition over 

baseline surveys. Additionally, all sites documented in the technical memorandum that 

summarized the assessment of erosion sites on the offsite mitigation parcels (Appendix N) must 

remain stable compared to baseline conditions and not contribute to excessive sedimentation. 

Any sites that begin contributing excessive sediment would need to be remediated (i.e., a large 

blowout). Monitoring results will be reported separately for each erosion repair site. 

9.2.9 Oak Woodland Establishment 

Oak woodland will be established on the Watson East parcel. The success of established oak 

woodland habitat will be measured by performance standards for plant survival and plant vigor 

(Table 9-8). Established oak woodland habitat will be monitored over a 10-year timeframe at 

Years 1–5, 6, 8, and 10. 

9.2.9.1 PLANT SURVIVAL 

Planting areas will be monitored for survival trend(s) by species, by surveying up to 25% of each 

quadrant of each planted area, utilizing random subsamples and extrapolating trends 

(replacement plants are included in this monitoring). Plants will be recorded as dead if no viable 

aboveground growth is visible. Naturally recruited plants will not be included as part of plant 

survival monitoring because inclusion would skew the monitoring results, which focus on 

survival of planted material. A minimum of 50% of planted trees and shrubs must be alive in 

Year 10 (Table 9-8). 

9.2.9.2 PLANT VIGOR 

Planted material (including replacement plants) will be monitored during plant survival survey to 

assess vigor trends, by species. Naturally recruited plants will not be included as part of plant 

vigor monitoring because inclusion would skew the monitoring results, which focus on vigor of 

planted material. For planted material to be considered alive, plant vigor must be greater than 1.0 

for Years 1–6 and 8, and equal to or greater than 2.0 at Year 10 (Table 9-8). 
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Table 9-8. Established Oak Woodland Habitat—Performance Standards  

Habitat Characteristic 
Performance Standards Performance Standards 

Monitoring 
Year 

Standard 
Monitoring 

Year 
Criterion 

Plant survival trend (includes 
replacement plants), by species 

1 70% 10 50% 

2 70% 

3 70% 

4 60% 

5 60% 

6 55% 

8 55% 

Plant vigor trend by species (both 
planted and replacement plants) 

1–5, 6, 8 Greater than 1.0 10 Equal to or greater 
than 2.0 

9.2.10 Surface Water Quality 

An MRP No. R1-2010-0066 (dated August 6, 2010) was issued by the NCRWQCB as a 

condition of the CWA Section 401 Water Quality Certification and requires the monitoring and 

assessment of waters of the State (wetlands, streams, and riparian areas) and the submittal of 

technical reports. Baseline data collected under this MRP will be used to determine whether the 

bypass, both during and after construction, is in compliance with the Basin Plan, California’s 

anti-degradation policy in State Water Board Resolution No. 68-16, and the EPA’s established 

sediment and temperature TMDLs for the Upper Main Eel River and tributaries (including Outlet 

Creek). In the future, the baseline conditions of surface water quality established in this report 

will be used for comparison to detect project-related water quality impacts and also to evaluate 

mitigation-related enhancement of water quality conditions. Baseline data will be used to 

determine and revise the site-specific performance standards for the mitigation actions. Water 

quality data will be evaluated as compared to all applicable water quality objectives. 

The objective of surface water quality monitoring is to provide Caltrans and the NCRWQCB 

with baseline information concerning the conditions and quality of waters of the State and 

concentration trends in and adjacent to the proposed bypass alignment and the associated 

mitigation area. Caltrans began implementing a surface water quality sampling program in 

August 2010. This program is ongoing and is projected to continue, at a minimum, through 

summer 2012. The sampling locations are shown on Figure 5-4.  

Caltrans prepared a draft surface water quality report and submitted it to NCRWQCB in January 

2012 (California Department of Transportation 2012). This report is a supplement to the 2010 

baseline report (California Department of Transportation 2011). The report included an analysis 

of sampling results for August 2010 through April 2011. The surface water quality report is 
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under review by NCRWQCB; therefore, specific technical information related to water quality is 

not included in this MMP. 

NCRWQCB will use the surface water quality report, as revised based on NCRWQCB and 

pending additional data analysis, to update the MRP. The revised MRP will identify the water 

quality sampling protocols and present the water quality performance standards (primary 

metrics). The revised MRP is expected to be completed subsequent to the commencement of 

bypass construction.  

9.2.11 Bioassessment  

Bioassessment surveys were conducted in the impact area and mitigation area to collect baseline 

data as required by the MRP. Data were collected using SWAMP guidelines and methods. The 

surveys included collecting field measurements to assess the existing conditions for algae, 

benthic macroinvertebrates, physical habitat, and chemical and water quality constituents. In the 

future, the baseline bioassessment conditions established in this report will be used to assess 

potential changes in stream channel ecosystems as a result of project construction and mitigation 

activities, as well as to assess potential changes to the biological integrity of streams under the 

project’s mitigation and monitoring program.  

Caltrans prepared the Willits Bypass Project Final Bioassessment Report in May 2012. The final 

biosassessment report includes a summary of the monitoring objectives, an analysis of results, 

and recommended performance standards.  

The final bioassessment report has been provided to NCRWQCB for review, and specific 

technical information related to water quality is not included in this MMP. NCRWQCB will use 

the bioassessment report, including their revisions, to update the MRP. The revised MRP will 

identify any recommended changes to sampling protocols and performance standards. The MRP 

is expected to be completed subsequent to the commencement of bypass . 

9.2.12 Canopy Cover (Shade) Surveys 

An analysis of maximum site shade potential (effective shade) is required for riparian corridor 

mitigation areas in order for Caltrans to comply with the MRP that was issued as a condition of 

the CWA Section 401 water quality certification.  

Baseline canopy cover (shade) conditions were evaluated to better understand both the effective 

shade and possible solar radiation under pre- and post-construction and mitigation conditions. 
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This information also is anticipated to aid in present and future correlation with other monitoring 

indicators, such as target water temperatures. The monitoring locations are shown on Figure 5-6.  

Caltrans has prepared a draft technical memorandum that summarizes the August 2011 baseline 

effective shade surveys (California Department of Transportation 2012). Additional surveys 

were be performed in August 2012. The canopy cover report wasprovided to NCRWQCB for 

review. NCRWQCB will use the canopy report to update the MRP. The revised MRP will 

identify any recommended changes to sampling protocols and performance standards. The 

revised MRP is expected to be completed subsequent to the commencement of bypass 

construction. 

9.3 Summary of All Monitoring Actions 

Table 9-9 contains a list of all the monitoring required for the onsite reestablishment. Table 9-10 

contains a list of all the monitoring required for the offsite establishment and rehabilitation areas. 

Table 9-9. Monitoring Requirements for Onsite Mitigation Areas 

Location Monitoring Requirements 

All Monitoring Locations Qualitative data on general site conditions 

 Photo monitoring stations 

Reestablished Wet Meadow Wetlands (Groups A 
and B) 

Wetland species cover  

 Species richness 

 Wetland hydrology 

 Invasive species cover 

Reestablished Wet Meadow Wetlands (Group C) Relative percent cover by wetland species 

 Relative cover by native wetland plant species  

 Species richness 

 Hydroperiod 

 Absolute cover by invasive plants 

Reestablished Riparian Wetlands and Other Waters 
Habitat 

Plant survival 

 Plant vigor 

 Percent vegetation cover of native trees and shrubs 

 Hydroperiod (wetlands only) 
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Table 9-10. Monitoring Requirements for the Offsite Mitigation Areas 

Offsite Mitigation Parcel APN 

All Monitoring 
Locations Established Wetlands 

Rehabilitated Wetlands 
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and Rehabilitated Other 
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Arkelian 103-230-04 X X      X X              X X X   

Benbow 108-020-06 X X X X X X X X X        X X X         

 108-030-07 X X      X X X X      X X X         

 108-040-13 X X X X X X X   X X X X X X X            

 007-010-04 X X        X X X X X X X            

 007-020-03 X X        X X X X X X X            

Brooke 108-020-03 X X          X X X X X          X X 

 038-020-11 X X          X X X X X          X X 

 108-030-01 X X          X X X X X          X X 

 038-040-09 X X                        X X 

Ford 108-010-06 X X X X X X X X X X X X X X X X X X X         

 108-020-04 X X X X X X X X X X X X X X X X X X X         

 108-030-02 X X X X X X X X X X X X X X X X X X X         

 108-010-05 X X      X X X X X X X X X X X X         

 108-030-05 X X        X X X X X X X            

Frost 108-070-04 X X      X X   X X X X X X X X    X X X   

Goss 103-230-02 X X X X X X X X X        X X X    X X X   

Huff  037-204-RW X X                          
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Offsite Mitigation Parcel APN 
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Huffman 108-040-08 X X      X X           X X X      

Lusher 108-030-03 X X      X X   X X X X X X X X         

 038-060-08 X X        X X X X X X X            

 108-030-04 X X X X X X X X X X X X X X X X       X X X   

MGC Plasma North 103-230-06 X X X X X X X X X        X X X    X X X   

MGC Plasma Middle 103-250-14 X X X X X X X X X X X                 

Nance 108-050-06 X X      X X X X X X X X X X X X         

Niesen 108-040-02 X X X X X X X X X X X X X X X X X X X         

Taylor 037-210-16 X X                          

 037-210-65 X X                          

Watson 037-250-05 X X        X X                 

 037-221-30 X X X X X X X X X X X      X X X       X X 

Wildlands 108-060-01 X X X X X X X X X X X X X X X X X X X         

 108-020-07 X X X X X X X X X X X X X X X X X X X         

 108-060-02 X X      X X X X X X X X X X X X         

 108-030-08 X X      X X X X X X X X X X X X         

 108-070-08 X X      X X X X X X X X X X X X         

 108-070-09 X X X X X X X X X X X X X X X X X X X         
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Chapter 10 Monitoring Requirements 

To ensure that reestablished, established, and rehabilitated mitigation is progressing toward the 

performance standards established in this MMP (Chapter 9), qualified biologists will monitor the 

mitigation using standard, easily reproducible monitoring methods that are known and accepted 

by the scientific community and resource agencies. Four types of monitoring will be conducted.  

 Baseline surveys will be used to assess the progress of the onsite mitigation area and offsite 

mitigation parcels against pre-project (i.e., pre-disturbance) conditions.  

  Performance standard monitoring will be used to assess the progress of the onsite and 

offsite mitigation toward meeting performance standards. 

 Reference site monitoring will be used to identify environmental trends at the onsite 

mitigation area and the offsite mitigation properties.  

 Project impact minimization monitoring will be used to evaluate the progress of transplanted 

NCSG and reapplied topsoil containing BM. 

These four types of monitoring and their associated monitoring methods are described below. 

10.1 Baseline Surveys 

Caltrans performed baseline surveys for several biological and physical resources during 2010 

and 2011. Baseline surveys for NCSG, BM, cover by native and invasive wetland plant species, 

and water quality continued in 2012 and 2013The baseline survey results for data collected 

through spring 2011, and the summer of 2013 were presented in the baseline reports (California 

Department of Transportation 2011 and 2013). The baseline reports also describes the 

monitoring methods, data analysis, and results for each biological and physical resource 

monitored. The primary goals of collecting and presenting the baseline survey results are to 

identify the extent, abundance, and condition of resources on the onsite mitigation areas and the 

offsite mitigation parcels and to assist in the development of performance standards. 

The baseline surveys conducted for the baseline report and other studies are summarized in the 

following sections. Additional information is available in the baseline reports themselves, in 

Chapter 5 of this report, and other pertinent monitoring and inventory reports. 
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10.1.1 Listed Plant Surveys 

Caltrans performed baseline surveys for BM and NCSG to facilitate the process for CDFW to 

determine whether the project’s long-term mitigation and monitoring program will adequately 

mitigate impacts after construction of the bypass. Field data collected on BM and NCSG were 

used to establish a baseline condition as part of developing performance standards for these 

species (Chapter 9). Information pertaining to the sampling methods is presented in the baseline 

report and is summarized in Chapter 5 of this report.  

The baseline survey results were presented in the project’s baseline report (California 

Department of Transportation 2011). Baseline population and abundance surveys for BM in the 

bypass project alignment and the offsite mitigation areas were performed during 2007, 2009, and 

2011. Caltrans performed additional baseline surveys for BM in spring 2012. 

NCSG baseline conditions include data recorded during surveys in 2010. Caltrans performed 

habitat assessment surveys for NCSG populations in 2011 to better understand the conditions 

under which this species occurs. Caltrans also implemented a pilot study in the NCSG 

establishment area in December 2011. The study included transplanting NCSG from the bypass 

footprint and planting NCSG container stock propagated from seeds collected in the 

establishment areas. Caltrans monitored the pilot study and performed additional habitat surveys 

in the NCSG establishment and rehabilitation areas in spring 2012 and 2013.  

10.1.2 CRAM Surveys 

CDFW and NCRWQCB requested that baseline data be collected and presented for several 

parameters using CRAM. New baseline conditions field data were collected in the project area 

and mitigation area to assess ecological conditions of wetlands in the study area and as a metric 

for future mitigation monitoring for the project. The CRAM survey results are presented in the 

2011 baseline report (California Department of Transportation 2011). Information pertaining to 

the sampling methods is presented in the baseline report and is summarized in Chapter 5 of this 

report.  

The CRAM baseline survey objectives were to generate sufficient baseline information about 

aquatic resources and special status–plant conditions to develop mitigation performance 

standards.  

  



Notes: 

1. Not to scale  

2. Ten transects will radiate from a center point.  
3. One plot per transect; add plots per transect until line flattens.

Transects will be spaced 36 degrees apart. 
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10.1.3 Wetland Plant Species Cover and Invasive Species Surveys 

Line transect surveys were performed in the ungrazed wetland rehabilitation areas outside the 

CRAM AAs. Spring 2012 and summer 2013 monitoring was performed to determine the existing 

total relative cover by wetland species and relative cover by native wetland species from the list 

of target species for each mitigation unit. Invasive species cover values were also recorded 

during these surveys. Additional information on the sampling method for these surveys is 

provided in Section 10.2.6. 

10.1.4 Groundwater Monitoring 

Groundwater monitoring was conducted at monthly intervals from December 2010 through 

March 2011. In April and May 2011, data were collected twice a month. Groundwater wells 

were installed in representative wet meadows on parcels in the bypass area and the mitigation 

area. In the mitigation area, groundwater wells were installed in representative wet meadows on 

each parcel to capture variations in soils and topography; however, where soil and topography 

conditions are relatively homogenous across parcels (e.g., Benbow parcels), groundwater wells 

were not installed on each parcel. Groundwater wells also were installed near sites where 

wetland establishment is proposed. The groundwater monitoring results were presented in the 

baseline report and will be used by Caltrans to develop site-specific plant palettes based on soil 

and groundwater conditions. 

10.1.5 Wet Meadow Inundation Monitoring 

Inundation of the wet meadow portion of each parcel in the project and offsite mitigation areas 

was monitored through field measurement of the surface area of ponding. Field measurement 

included the surface area extent, depth, and duration of ponding. Water depth was measured at 

several points in each inundated wetland area. Inundation data were collected from December 

2010 through March 2011 at monthly intervals. In April and May 2011, data were collected 

twice a month. Duration was estimated from a combination of inundation maps and streamflow 

depth records from adjacent stream stations. The onsite and offsite wet meadow inundation 

mapping results are present in Appendices G and H, respectively.  

The wetland inundation monitoring results were presented in the baseline report and will be used 

by Caltrans to develop site-specific plant palettes based on ponded water and saturated soil 

conditions. 
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10.1.6 Canopy Cover Surveys (Effective Shade) 

An analysis of maximum site shade potential is required for riparian corridor mitigation areas in 

order for Caltrans to comply with the MRP. Baseline canopy cover (shade) conditions were 

evaluated in August 2011 to better understand both the effective shade and possible solar 

radiation under pre- and post-construction and -mitigation conditions. This information also is 

anticipated to aid in present and future correlation with other monitoring indicators, such as 

target water temperatures. Additional baseline surveys were performed in August 2012.  

Caltrans presented the 2011 survey results in a canopy cover report in February 2012 (California 

Department of Transportation 2012). The report was provided to NCRWQCB for review. 

NCRWQCB will use the canopy report, as revised based on NCRWQCB, to update the MRP. 

The revised MRP will identify any recommended changes to sampling protocols and 

performance standards. The completion date for the revised MRP is expected subsequent to the 

commencement of bypass construction. 

10.1.7 Surface Water Quality Baseline Surveys  

The objective of surface water quality monitoring is to provide Caltrans and the NCRWQCB 

with information concerning the conditions and quality of waters of the State and concentration 

trends in and adjacent to the proposed bypass alignment and the associated mitigation area. 

Caltrans began implementing a surface water quality sampling program in August 2010. This 

program is ongoing and is projected to continue, at a minimum, through summer 2018. The 

sampling locations are shown on Figure 5-4.  

Caltrans prepared a draft surface water quality report and submitted it to NCRWQCB in January 

2012 (California Department of Transportation 2012). This report is a supplement to the 2010 

baseline report (California Department of Transportation 2011), included an analysis of sampling 

results for August 2010 through April 2011, and provided raw data for the May 2011 through 

August 2011 sampling period. The surface water quality report is under review by NCRWQCB. 

NCRWQCB will use the surface water quality report, as revised based on NCRWQCB and 

pending additional data analysis, to update the MRP. The revised MRP will identify the water 

quality sampling protocols and present water quality performance standards. The completion 

date for the revised MRP is expected to occur subsequent to the commencement of bypass 

construction.  
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10.1.8 Bioassessment Baseline Surveys 

The objective of the bioassessment surveys is to provide the NCRWQCB with information 

concerning the baseline condition of streams located in the impact area and the offsite mitigation 

areas located in Little Lake Valley. The primary goal of collecting and presenting the 

bioassessment data is to assist in the development of performance standards and to determine an 

appropriate Benthic Index of Biological Integrity (B-IBI) to be used for the creeks in the impact 

and mitigation areas located in Little Lake Valley.  

The bioassessment surveys were conducted in the impact area and mitigation area to collect 

baseline data as required by the MRP. The surveys included collecting field measurements to 

assess the existing conditions for algae, benthic macroinvertebrates, physical habitat, and 

chemical and water quality constituents. In the future, the baseline bioassessment conditions 

established in this report will be used to assess potential changes in stream channel ecosystems 

as a result of project construction and mitigation activities, as well as to assess potential changes 

to the biological integrity of streams under the project’s mitigation and monitoring program.  

Bioassessment surveys were performed in summer 2010, spring 2011, and summer 2011.  The 

final bioassessment report is a supplement to the 2010 baseline report (California Department of 

Transportation 2011). The final bioassessment report has been provided to NCRWQCB for 

review. NCRWQCB will use the bioassessment report, as revised based on NCRWQCB, to 

update the MRP. The revised MRP will identify any recommended changes to sampling 

protocols and performance standards. The completion date for the revised MRP is expected to 

occur subsequent to the commencement of bypass construction.  

10.2 Performance Monitoring Surveys 

Performance monitoring will be conducted for reestablished, established, and rehabilitated 

mitigation habitat to assess the progress of the habitat toward meeting the performance standards 

presented in Chapter 9. This section identifies the monitoring schedule and monitoring methods 

for the following mitigation actions: 

 Wetland reestablishment (on-site). 

 Riparian and other waters reestablishment (on-site). 

 NCSG establishment. 

 NCSG rehabilitation. 

 BM rehabilitation. 
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 Wetland establishment. 

 Wetland rehabilitation (grazed areas). 

 Wetland rehabilitation (ungrazed areas). 

 Riparian establishment. 

 Riparian rehabilitation  

 Other waters rehabilitation. 

 Oak woodland establishment. 

This section also identifies the primary and secondary monitoring metrics that apply to each 

mitigation action. Monitoring metrics are described in Section 9.1, Primary and Secondary 

Monitoring Metrics, and are shown in Tables 9-1 through 9-7. 

The monitoring schedule will vary according to habitat type. Reference sites will be monitored 

concurrently with mitigation. (Table 10-5 contains a list of parcels where reference site 

monitoring will occur.) The monitoring schedule for each mitigation action is summarized in 

tables under the monitoring methods sections below for each mitigation action. 

Monitoring methods will vary according to habitat type and will include landscape 

photodocumentation at permanent stations. The monitoring methods that will be used during 

performance monitoring are described below by habitat type. 

LINE TRANSECT SURVEYS  

Absolute cover of all plant species, including invasives, will be determined by sampling 

randomly placed 1–square meter plots along the transects established through each rehabilitation 

area. Plot sampling will be conducted using a stratified random design. Transects will be 

stratified by dividing them into 10 equal-sized subtransects. One 1–square meter sample plot will 

be placed at random in each subtransect, for a total of 10 plots per transect. Within each plot, 

absolute cover will be estimated for every plant species.  

To determine whether the sampling effort has been sufficient to estimate percent cover by target 

species along the transect, a standard sample size equation will be required. The number of 

quadrats will be considered sufficient for a particular transect if the calculated 90% Confidence 

Interval (CI) for the mean relative cover by target species on that transect does not vary by more 

than ± 5 percent cover.  If the 90% CI half width is greater than 5 percent for this measure, then 

five more quadrats will be sampled at randomly chosen locations in subtransects 1, 3, 5, 7, and 9. 
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The 90% CI will be recalculated and the CI half width will be examined again; if the 90% CI is 

the mean plus or minus 5% or less, then sampling for that transect will be considered complete.  

If the CI half width is still greater than 5%, five more quadrats will be sampled in subtransects 2, 

4, 6, 8, and 10 at randomly chosen locations, and sampling for that transect will be considered 

complete. Thus, a minimum of 10 and up to 20 quadrats will be sampled per transect.   

RELEVÉ SURVEYS  

Monitoring methods include the use of relevé surveys in some circumstances. Relevé surveys are 

a qualitative sampling method where percent cover of vegetation is estimated over a defined unit 

of area. The assessment includes species list and estimated percent cover for each species.  The 

method starts with a general reconnaissance of the area before determining the species list and 

percent cover. 

10.2.2 Wetland Reestablishment (Wet Meadow) 

Performance monitoring of reestablished wet meadow wetlands occurs on-site and will focus on 

vegetation, and Group C wetlands also will include wetland hydrology monitoring. The habitat 

characteristics and the monitoring schedule are summarized in Table 10-1 and are discussed in 

more detail in subsequent sections. The wetland reestablishment monitoring metrics are all 

primary metrics. No secondary metrics were identified (Table 9-1). 

Reestablished wetlands will be monitored in the onsite mitigation where the habitat occurs. 

Reestablished wet meadow wetland habitat will be monitored in April–May of each monitoring 

year to coincide with the flowering periods of most wetland species (Table 10-1). In addition, as 

part of other data to be collected, general site conditions will be assessed and 

photodocumentation will be conducted in Years 1–5 for reestablished wet meadow. 

Performance standard monitoring of reestablished wet meadow wetlands will vary depending on 

the size of the individual mitigation unit. Monitoring for all reestablished wetlands will occur in 

Years 1–5. As described in Chapter 9, the reestablished wet meadow wetlands are divided into 

three groups (Groups A–C). Performance standard monitoring of Group A and Group B wetlands 

will focus on wetland species cover, invasive species cover and wetland hydrology. Each Group 

A and B wetland reestablishment site will be assessed for meeting associated wetland 

performance standards using a visual pass/fail assessment of that particular total wetland 

reestablishment area. The assessment will be performed at one representative sample point in 

each Group A and B wetland reestablishment site. Group A and B wetlands will be visually 
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inspected for wetland species cover, species richness, invasive species, and obvious problems 

with reestablishment.  

The assessment of Group A and B wetlands will follow the protocols of a standard USACE 

wetland delineation and may be recorded on a wetland delineation or like form. If the site meets 

the parameter for wetland plant species according to the wetland delineation protocol, no further 

analysis is necessary. If the wetland plant species parameters are not met, an assessment of soils 

and hydrology, beginning with the wetland delineation protocol, will be used to determine the 

reason for lack or low wetland species cover. Potential remediation measures, when necessary, 

also will be recorded.  

Performance standard monitoring of Group C wetlands will focus on relative cover by wetland 

plant species, relative cover by native wetland plant species, species richness, hydroperiod, and 

absolute cover of invasive species (Table 10-1). 

Each Group C wetland reestablishment site will be assessed for meeting associated wetland 

performance standards. The assessment will be performed using permanently established 

sampling transect(s) with quadrats for vegetation sampling (including annual monitoring for 

invasive species) and characterization points for hydrology and soil morphology. The 

transect/quadrat monitoring method for the wetland reestablishment sites will be the same as that 

used for the established wetlands. Remediation measures, when necessary, also will be recorded. 

10.2.2.1 GROUPS A AND B WETLAND REESTABLISHMENT 

WETLAND SPECIES COVER 

Wetland species cover will be monitored in Group A and Group B reestablished wetlands (Table 

10-1). Results will be presented individually for each onsite mitigation unit. Wetland species 

cover will be estimated at representative sampling points at each sampling location as described 

above. Wetland species cover will be visually estimated at each sampling location. Wetland plant 

cover composition is not restricted to the list of target species (Table 7-5). 

SPECIES RICHNESS 

Species richness will be monitored in Group A and Group B reestablished wetlands (Table 10-1). 

Results will be presented individually for each onsite mitigation unit. Species richness will be 

visually estimated at each sampling location.  
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Table 10-1. Performance Monitoring Schedule for  
Reestablished Wetlands and Other Waters 

Habitat Type and Habitat Characteristics Monitoring Years Monitoring Period 

Group A and Group B Reestablished Wet Meadow Wetland 

Wetland species cover 1–5 April–May 

Species richness 1–5 April–May 

Invasive species cover 1–5 April–May 

Group C Reestablished Wet Meadow Wetland 

Relative cover by wetland plant species 1–5 April–May 

Relative cover by native wetland plant species  1–5 April–May 

Species richness 1–5 April–May 

Hydroperiod 1-5 November–May 

Absolute cover by invasive species 1-5 April–May 

Reestablished Riparian Wetland 

Plant survival 1–5 April–May 

Plant vigor 1–5 April–May 

Percent absolute vegetation cover by native tree species 5, 6, 8, 10 August–September 

Percent absolute vegetation cover by native shrub species 5, 6, 8, 10 August–September 

Hydroperiod 1-10 November–May 

Reestablished Other Waters (Non-Wetland Riparian) 

Plant survival 1–5 August–September 

Plant vigor 1–5 August–September 

Percent absolute vegetation cover by native tree species 5–10 August–September 

Percent absolute vegetation cover by native shrub species 5–10 August–September 

 

INVASIVE SPECIES COVER 

Invasive species cover will be monitored in Group A and Group B reestablished wetlands (Table 

10-1). Results will be presented individually for each onsite mitigation unit. Invasive species 

cover will be estimated visually at the same sampling points used for estimating wetland species 

cover.  

WETLAND HYDROLOGY 

Wetland hydrology will be monitored at the Group A and Group B reestablishment sites only if 

an individual site does not meet the parameter for wetland plant species according to the wetland 

delineation protocol (Table 10-1). If the wetland plant species parameter is not met, an 

assessment of soils and hydrology will be performed, beginning with the wetland delineation 

protocol, to determine the reason for the absence of or low wetland species cover.  
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10.2.2.2 GROUP C WETLAND REESTABLISHMENT  

RELATIVE COVER BY WETLAND PLANT SPECIES 

Relative cover by wetland plant species will be monitored in Group C reestablished wetlands 

(Table 10-1). Results will be presented individually for each onsite mitigation unit. 

Relative cover provided by planted, seeded, and naturally recruited wetland plant species for 

each reestablished wetland will be monitored using point-intercept transects following 

methodology used for the off-site mitigation locations in the 2013 Baseline Vegetation 

Surveys.The endpoints of each transect will be permanently marked in the field using metal t-

posts or other method. Transect endpoints will be documented using global positioning system 

(GPS) units.  

The relative cover of all species will be visually estimated in each quadrat. Only plants rooted 

within a quadrat will be used to estimate the cover value for that species. The relative value of all 

hydrophytic species of all quadrats will be summed and divided by the number of quadrats to 

determine the average relative cover by wetland species for reestablished wetlands. 

RELATIVE COVER BY NATIVE WETLAND PLANT SPECIES  

Relative cover by native wetland plant species will be monitored in Group C reestablished 

wetlands (Table 10-1). Results will be presented individually for each onsite mitigation unit.  

Relative cover by selected native wetland plant species will be calculated relative to total 

wetland plant species cover. Relative cover data for native wetland plant species will be 

collected concurrently with relative cover data for wetland plant species. 

SPECIES RICHNESS 

Species richness will be monitored concurrently with relative cover monitoring (Table 10-1). 

Species richness will be monitored in Group C reestablished wetlands. Results will be presented 

individually for each mitigation unit. 

Species richness will be monitored using point-intercept transects following methodology used 

for the off-site mitigation locations in the 2013 Baseline Vegetation Surveys as well as by 

performing a relevé survey in each reestablished wetland. Species richness will be determined by 

identifying, to the extent feasible, all plants in each sample location to the species level and 

developing a cumulative list for each reestablished wetland. A list of all species recorded by the 

relevé survey will be recorded for reestablished wetlands. The species lists will be combined to 

identify the number of species observed in each reestablished wetland. Species richness will be 
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then calculated relative to all native species as well as to those species from the list of target 

species (Table 7-5). 

HYDROPERIOD 

The hydroperiod will be monitored in Group C reestablished wetlands (Table 10-1). Results will 

be presented individually for each onsite mitigation unit. The hydroperiod will be the same 

hydrology type (i.e., frequency class [e.g., very long–duration subsurface saturation]) as 

characterized during baseline surveys. Hydroperiod monitoring will include determining the 

extent of ponding and soil saturation once cumulative rainfall has reached approximately 5 

inches (typically November).  

Inundation depths will be measured at one fixed point for each reestablished wetland using a 

staff gage and/or shallow groundwater monitoring wells. To the extent possible, digging soil pits 

to determine shallow groundwater levels will be avoided to minimize disturbance of the 

reestablished wetlands. 

ABSOLUTE PERCENT COVER BY INVASIVE SPECIES  

The absolute cover by invasive plants will be measured in the sampling quadrats as well as by 

performing relevé surveys throughout each sampling unit (Table 10-1). The location and size of 

invasive plant populations will be recorded using a GPS receiver.  

OTHER DATA 

In addition to the monitoring described above, general site conditions will be visually assessed 

during each monitoring visit. Site conditions will be documented using permanent 

photodocumentation stations. 

10.2.3 Riparian Wetland and Other Waters Reestablishment 

Reestablished riparian wetland and other waters (non-wetland riparian habitat) will be monitored 

in the onsite mitigation area where these mitigation habitats occur. Results will be presented 

individually for each onsite mitigation unit. Reestablished riparian habitats will be monitored 

according to the schedule presented in Table 10-1. The reestablishment monitoring metrics are 

all primary metrics. No secondary metrics were identified (Table 9-1). 

Performance standard monitoring of riparian plantings initially will focus on plant survival and 

plant vigor in Years 1–5 and then shift to percent relative vegetation cover by stratum of native 

woody species in Years 5–10. This approach is appropriate because as riparian habitat develops 
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and plants mature, a canopy begins to develop and individual plant assessment becomes less 

relevant to overall ecological success. 

10.2.3.1 PLANT SURVIVAL 

Plant survival monitoring will be conducted at the reestablished riparian planting areas (Table 

10-1). Results will be presented individually for each onsite mitigation unit. Each plant that was 

planted as part of mitigation efforts will be monitored for survival (replacement plants are 

included in this monitoring). Naturally recruited plants will not be included as part of plant 

survival monitoring because inclusion would skew the monitoring results, which focus on 

survival of planted material. 

Identifying individual species’ survival rates will determine whether any single species is 

becoming dominant or does not appear to be well-suited for a particular mitigation unit. The 

determination of survival rates will be based on the total number of plants of that species 

originally planted at each mitigation site. Plants will be recorded as dead if no viable 

aboveground growth is visible. For example, if all the leaves on a tree are brown, but an 

examination of the stems and branches shows viable stem tissue, the plant will be considered 

alive, although it may be given a low vigor rating. 

10.2.3.2 PLANT VIGOR 

Plant vigor will be monitored concurrently with plant survival (Table 10-1). Results will be 

presented individually for each onsite mitigation unit. Each plant that was planted as part of 

mitigation efforts will be monitored to assess vigor (replacement plants are included in this 

monitoring). Naturally recruited plants will not be included as part of plant vigor monitoring 

because inclusion would skew the monitoring results, which focus on vigor of planted material.  

The determination of vigor will entail consideration of disease symptoms, low-density foliage, 

atypical leaf color, stem and foliar vigor (e.g., signs of desiccation, leaf curl), browsing or other 

wildlife-related damage, and vandalism. A vigor rating of good, fair, or poor (values of 3.0, 2.0, 

and 1.0, respectively) will be assigned to each plant. Dead plants will not be assigned a vigor 

rating. These ratings are defined below. 

 Good (3.0): A plant with less than 25% of its aboveground growth exhibiting one or more of 

the factors listed above. 

 Fair (2.0): A plant with 25–75% of its aboveground growth exhibiting one or more of the 

factors listed above. 
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 Poor (1.0): A plant with more than 75% of its aboveground growth exhibiting one or more of 

the factors listed above. 

 Dead: A plant that does not appear capable of growth. 

10.2.3.3 PERCENT RELATIVE VEGETATION COVER STRATUM OF NATIVE WOODY SPECIES 

Percent relative vegetation cover by stratum of native woody species will be monitored in Years 

5–10 at the reestablished riparian planting areas (Table 10-1). Results will be presented 

individually for each onsite mitigation unit. Naturally recruited plants will be considered under 

percent vegetation cover monitoring because they will contribute to native riparian habitat cover. 

The line-intercept method will be used to record the relative vegetation cover by stratum of 

native woody species; wherever a native woody species intersects the line transect, the distance 

the plant (or group of plants) spans on the measuring tape will be recorded. Tree and shrub cover 

will be recorded separately to determine the percent canopy cover provided by stratum. Areas 

with nonnative tree and shrub cover, as well as areas with no tree or shrub cover, will be 

recorded. This process will be repeated along the entire length of the transect. 

Vegetation strata will be as defined in the Interim Regional Supplement to the Corps of 

Engineers Wetland Delineation Manual: Western Mountains, Valleys and Coast Region (U.S. 

Army Corps of Engineers 2008). 

10.2.3.4 OTHER DATA 

In addition to the monitoring described above, total canopy area will be determined in Year 10. 

Aerial photographs will be taken in the summer of monitoring Year 10 and used in the field to 

map the edge of riparian trees and shrubs in reestablished riparian planting areas. The resulting 

polygons will be measured to determine the total area of canopy extent. 

Qualitative data will be collected during each monitoring visit on general site conditions. Site 

conditions will be documented using permanent photodocumentation stations. 

10.2.4 North Coast Semaphore Grass  

10.2.4.1 NORTH COAST SEMAPHORE GRASS ESTABLISHMENT  

The NCSG establishment area will be monitored in April–May of each monitoring year to 

coincide with the species’ flowering period. The establishment area will be monitored annually 

in Years 1–10. Performance monitoring will focus on plant survival and vigor and invasive 
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species. The habitat characteristics and the monitoring schedule are summarized in Table 10-2. 

The NCSG establishment area monitoring metrics are all primary metrics. No secondary metrics 

were identified (Table 9-2). 

PLANT SURVIVAL 

Plant survival and vigor monitoring will be used to track the survival and growth of a subset of 

transplant and container stock as well as seeded areas (Table 10-2). Each NCSG plant that was 

transplanted from the nearby bypass footprint or planted from container stock will be monitored 

for survival. Replacement plants, if applicable, are included in this monitoring. Naturally 

recruited plants or grass seedlings that germinate from seeded material will not be included as 

part of plant survival monitoring because inclusion would skew the monitoring results, which 

focus on survival of planted material. Plant survival will be recorded using the method described 

in the NCSG management plan, a separate report being prepared by Caltrans in conjunction with 

CDFW that focuses on NCSG establishment. 

PLANT VIGOR 

Plant vigor will be monitored concurrently with plant survival (Table 10-2). Each plant that was 

planted as part of mitigation efforts will be monitored to assess vigor. Replacement plants, if 

applicable, are included in this monitoring. Naturally recruited plants will not be included as part 

of plant vigor monitoring because inclusion would skew the monitoring results, which focus on 

vigor of planted material. Plant vigor will be recorded using the method described in the NCSG 

management plan, a separate report being prepared by Caltrans in conjunction with CDFW that 

focuses on NCSG establishment. 

INVASIVE SPECIES 

The NCSG establishment area will be monitored in Years 1–10 to identify absolute cover by 

invasive species (Table 10-2). The absolute cover of invasive species will be monitored within 

fixed quadrats along permanent transects, as well as by performing relevé surveys throughout 

each sampling unit. The line transects used for the baseline surveys and the subsequent and 

ongoing vegetation sampling will be used to measure invasive species cover. The transect 

locations and number of quadrats to be monitored may be adjusted in coordination with CDFW 

based on the results and recommendations of the current NCSG surveys. 
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10.2.4.2 NORTH COAST SEMAPHORE GRASS REHABILITATION 

The NCSG rehabilitation area will be monitored concurrently with wetland rehabilitation 

monitoring in April–May of each monitoring year to coincide with the species’ flowering period. 

The rehabilitation areas will be monitored annually in Years 1–10.  

Performance monitoring of the NCSG rehabilitation areas will focus on population distribution 

and abundance, absolute cover by woody vegetation, and invasive species. The habitat 

characteristics and the monitoring schedule are summarized in Table 10-2. The NCSG 

rehabilitation monitoring metrics are all primary metrics. No secondary metrics were identified 

(Table 9-3). 

POPULATION DISTRIBUTION AND ABUNDANCE 

NCSG populations will be monitored in Years 1–10 to identify trends in population distribution 

and abundance (Table 10-2). Population and abundance will be monitored within fixed quadrats 

along permanent transects.  

ABSOLUTE COVER BY WOODY VEGETATION IN THE UNDERSTORY 

The rehabilitation areas will be monitored in Years 1–10 to identify absolute cover by woody 

vegetation in the understory (Table 10-2). The absolute cover of woody species will be 

monitored within fixed quadrats along permanent transects. The transect locations and number of 

quadrats will be the same as that used to collect baseline studies in Spring 2012.  

INVASIVE SPECIES 

The NCSG rehabilitation areas will be monitored in Years 1–10 to identify absolute cover by 

invasive species (Table 10-2). The absolute cover of invasive species will be monitored within 

fixed quadrats along permanent transects, as well as by performing relevé surveys throughout 

each sampling unit.  

10.2.5 Baker’s Meadowfoam Habitat Rehabilitation 

BM habitat will be monitored in the grazed wetland rehabilitation areas (Appendix C). BM 

habitat rehabilitation will be monitored concurrently with wetland rehabilitation monitoring 

within the wet meadow CRAM AAs. Rehabilitated wet meadow habitat will be monitored in 

April–May of each monitoring year to coincide with the species’ flowering period. BM 

populations on grazed parcels will be monitored annually in Years 1–10. 
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Performance monitoring of BM habitat will focus on population distribution and abundance, 

absolute cover by other native plant species, and invasive species. The habitat characteristics and 

the monitoring schedule are summarized in Table 10-2. The BM habitat rehabilitation 

monitoring metrics are all primary metrics. No secondary metrics were identified (Table 9-4). 

The monitoring results for each metric will be presented for each CRAM assessment unit. A 

CRAM assessment unit is composed of the CRAM AAs that occur in a specific geographic area 

of the offsite mitigation parcels. The purpose of subdividing the CRAM AAs is to distinguish 

between trends in BM distribution and abundance that might occur in more mesic condition 

versus those in less mesic conditions. The locations of the CRAM AAs in which BM 

performance monitoring will occur and the corresponding CRAM assessment units are shown in 

Appendix I.  

10.2.5.1 POPULATION DISTRIBUTION AND ABUNDANCE 

BM populations will be monitored in Years 1–10 to identify trends in population distribution and 

abundance (Table 10-2). Population and abundance will be monitored using many of the same 

AAs used during the baseline surveys. The AAs in which performance monitoring will occur are 

shown in Appendix I.  

 

Three data collection methods will be used to monitor population and abundance in each AA. 

The distribution of occupied habitat within the CRAM AAs will be mapped using GPS. The 

second data collection method will be to estimate the absolute cover of BM in random quadrats 

within representative polygons in each AA. The third method will be Level 3 data collection 

within each CRAM AA. 

10.2.5.2 ABSOLUTE COVER BY OTHER NATIVE PLANT SPECIES 

The BM CRAM AAs will be monitored in Years 1–10 to identify trends in absolute cover by 

other native plant species (Table 10-2). Results will be presented for each CRAM assessment 

unit. Absolute cover by invasive species will be monitored in the same random quadrats in which 

population distribution and abundance will be monitored. The third method will be Level 3 data 

collection within each CRAM AA. 

10.2.5.3 INVASIVE SPECIES 

The BM CRAM AAs will be monitored in Years 1–10 to identify absolute cover by invasive 

species (Table 10-2). Results will be presented for each CRAM assessment unit.  



Chapter 10. Monitoring Requirements 

 Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
10-18 

 

Three data collection methods will be used to monitor invasive species. The absolute percent 

cover of invasive species will be visually estimated in each AA. Distinguishable stands of 

invasive species will be mapped using GPS. The second data collection method will be to 

estimate the absolute cover of invasive species in the same random quadrats in which population 

distribution and abundance will be monitored. The third method will be Level 3 data collection 

within each CRAM AA. 

10.2.6 Wetland Establishment 

Performance monitoring of established wetlands will focus on vegetation and wetland hydrology 

monitoring. The habitat characteristics and the monitoring schedule are summarized in Table 

10-3. The wetland establishment monitoring metrics are all primary metrics. No secondary 

metrics were identified (Table 9-5). 

Established wetlands will be monitored in the offsite mitigation areas where the habitat occurs. 

Established wet meadow wetland habitat will be monitored in April–May of each monitoring 

year to coincide with the flowering periods of most wetland species. Group 1 wetland 

establishment areas will be monitored in Years 1–5. Group 2 wetland establishment areas will be 

monitored in Years 1–10. General site conditions will be assessed and photodocumentation will 

be conducted in the wetland establishment areas. 

Monitoring methods for established wetlands will focus on relative cover by wetland plant 

species, relative cover by native wetland plant species, species richness, hydroperiod, and 

absolute cover of invasive species. The monitoring methods for established wetlands are the 

same as those described for reestablished Group C wetlands in Section 10.2.1.2, Group C 

Wetland Reestablishment. 

10.2.7 Rehabilitated Wetlands—Grazed and Ungrazed Areas 

Wetland rehabilitation will occur on existing wetlands on the offsite mitigation properties only 

(Appendix C). Wetland rehabilitation mitigation actions vary depending on location. The 

majority of wetland rehabilitation areas will be grazed to promote the establishment of native 

wetland species. The remaining wetland rehabilitation areas will not be grazed and will be 

treated using one of five rehabilitation actions described in Chapters 6 and 7. The habitat 

characteristics and the monitoring schedule are summarized in Table 10-4.  
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Table 10-2. Performance Monitoring Schedule for  
North Coast Semaphore Grass and Baker’s Meadowfoam Habitat 

Habitat Type and Habitat Characteristics Monitoring Years Monitoring Period 

North Coast Semaphore Grass Establishment 

Plant survival and vigor of transplants 0–10 April–May 

Plant survival and vigor of container plants 0–10 April–May 

Invasive Species 0–10 April–May 

North Coast Semaphore Grass Rehabilitation 

Population distribution and abundance 0–10 April–May 

Absolute cover by woody vegetation in the understory 0–10 April–May 

Invasive Species 0–10 April–May 

Baker’s Meadowfoam Rehabilitation 

Population distribution and abundance 0–10 April–May 

Absolute cover by other native plant species 0–10 April–May 

Invasive Species 0–10 April–May 

 

Table 10-3. Performance Monitoring Schedule for Established Wetlands  
and Oak Woodland 

Habitat Type and Habitat Characteristics Monitoring Years Monitoring Period 

Group 1 Established Wetlands 

Relative cover by wetland plant species 1–5 April–May 

Relative cover by native wetland plant species 1–5 April–May 

Species richness 1–5 April–May 

Hydroperiod 1–5 November–May 

Absolute cover by invasive species 1–5 April–May 

Group 2 Established Wetlands 

Relative cover by wetland plant species 1–10 April–May 

Relative cover by native wetland plant species 1–10 April–May 

Species richness 1–10 April–May 

Hydroperiod 1–10 November–May 

Absolute cover by invasive species 1–10 April–May 

Oak Woodland Establishment 

Plant survival 1–8, 10 August–September 

Plant vigor 1–5, 6, 8, 10 August–September 

 

The performance standards for ungrazed wetland rehabilitation areas, as described in the State 

MMP, will be the same the ones developed for the grazed wetland rehabilitation areas. CRAM 

surveys, using the wet meadow module, will be used to monitor rehabilitated wetlands. 
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CRAM biotic attributes and invasive species cover monitoring methods will be used for 

rehabilitated wet meadow habitat (Table 10-4). Secondary metrics for BM habitat and beneficial 

uses/water quality were developed for the established wetlands (Table 9-6). The secondary 

metrics are described in Section 9.2.4 and Section 9.2.10, respectively.  

Table 10-4. Performance Monitoring Schedule for  
Rehabilitated Wetlands, Established Riparian, and Rehabilitated Other Waters 

Monitoring Metric Habitat Type and Habitat Characteristics 
Monitoring 

Years 
Monitoring 

Period 

Rehabilitated Wetland (Grazed and Ungrazed Areas) 

Primary Metrics CRAM biotic attribute values 3, 5, 7, 10 April–May 

 Absolute cover by invasive species 2, 4, 5, 7, 9, 10 April–May 

Secondary Metrics Baker’s meadowfoam habitat 1-10 April–May 

 Beneficial uses/water quality tbd tbd 

Established Riparian and Rehabilitated Other Waters 

Primary Metrics Plant survival 1–5 April–May 

 Plant vigor 1–5 April–May 

 Percent absolute vegetation cover by native tree 
species 

5, 6, 8, 10 August–
September 

 Percent absolute vegetation cover by native shrub 
species 

5, 6, 8, 10 August–
September 

 CRAM biotic and physical attribute values (Riverine 
Module) 

3, 5, 7, 10 April–May 

 Temperature Refer to MRP Refer to MRP 

 Sediment Refer to MRP Refer to MRP 

Secondary Metric Beneficial uses/water quality tbd tbd 

10.2.7.1 CRAM BIOTIC AND LEVEL 3 VALUES  

Baseline CRAM surveys were performed in 2011 in all wet meadow habitat on the offsite 

mitigation parcels, including both the designated grazed and ungrazed areas. The results were 

presented in the baseline report (California Department of Transportation 2011).  

All the attributes and metrics of the wet meadow module (Collins et al. 2011) will be recorded 

for each wet meadow AA; however only the CRAM biotic attributes (plant mosaic complexity, 

co-dominant plant species, and percent invasion by invasive species metrics) will be used to 

evaluate rehabilitated wetlands (Table 10-4). The locations of the wet meadow AAs that will be 

monitored are shown in Appendix I. 

For the performance standard monitoring, two levels, or types, of sampling will be applied to 

evaluate wetlands in the mitigation areas (Levels 2 and 3). CRAM is used for Level 2 data 

collection and for evaluating wetland conditions in selected AAs. Level 3 sampling consists of 
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sample plots for baseline monitoring (e.g., quantitative vegetation sampling). Level 3 vegetation 

data collection will take place within the CRAM AAs (i.e., a “nested sampling design”).  

Level 3 data to be collected will include relative percent cover of wetland plants, relative percent 

cover of native plants, species richness, and absolute percent cover of invasive plants. Estimates 

of plant cover will be made visually based on cover classes. Species richness will be generated 

by compiling a species list for each sampled AA. Figure 10-1 illustrates the line transect 

methodology for invasive species monitoring in the wet meadow AAs.  

10.2.7.2 ABSOLUTE COVER BY INVASIVE PLANTS 

Invasive plant cover, as defined in Chapter 8, will be monitored in the wet meadow rehabilitation 

areas. Absolute cover by invasive species will be assessed using line transect sampling, as well 

as by performing relevé surveys throughout each sampling unit. Transects locations are shown in 

Appendix L.  

10.2.7.3 BAKER’S MEADOWFOAM HABITAT (SECONDARY METRIC) 

Two of the primary mitigation objectives for rehabilitated wetlands are to improve wetland 

condition and maintain wetland ecological diversity and control invasive species. One 

component of the objective to improve ecological diversity is the rehabilitation of BM habitat. 

The BM monitoring results will be used as a secondary metric to evaluate the success of wetland 

rehabilitation actions if the primary metrics are not showing the expected results. The BM 

monitoring methods are described in Section 10.2.4, Baker’s Meadowfoam Habitat. The BM 

performance standards are presented in Table 9-4. 

10.2.7.4 BENEFICIAL USES AND WATER QUALITY OBJECTIVES (SECONDARY METRIC) 

One of the primary mitigation objectives for rehabilitated wetlands is to contribute to and 

demonstrate positive trends in supporting beneficial uses and water quality improvement in 

receiving waters. The water quality monitoring results will be used as a secondary metric to 

evaluate the success of wetland rehabilitation actions. The water quality sampling protocols will 

be developed by the NCRWQCB, in coordination with Caltrans, and included in the revised 

MRP. The completion date for the revised MRP is expected to be subsequent to the 

commencement of bypass construction.  

Based on preliminary discussions with NCRWQCB, the water quality constituents that will be 

considered as secondary metrics are biostimulatory substances, bacteria, toxicity, sediment, 

turbidity, and settleable materials. Additional information for water quality monitoring is 

described in Section 10.2.10, Water Quality Monitoring.  
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10.2.8 Established Riparian  

Established riparian will be monitored on Category I–III Riparian Corridors on the offsite 

mitigation areas where the habitat occurs. Performance monitoring of established riparian will 

focus on quantitative vegetation monitoring and CRAM where the riparian areas fall within a 

wetland (Table 9-7). The habitat characteristics and the monitoring schedule are summarized in 

Table 10-4.  

10.2.8.1 PLANT SURVIVAL 

Planted areas will be monitored for survival trend(s) at the established riparian planting areas 

(Table 10-4). Results will be presented individually for each mitigation unit. Up to 25% of each 

quadrant of each planted area will be surveyed utilizing random subsamples and extrapolation 

trends. Naturally recruited plants will not be included as part of plant survival monitoring 

because inclusion would skew the monitoring results, which focus on survival of planted 

material. 

Identifying individual species’ survival rates will determine whether any single species is 

becoming dominant or does not appear to be well-suited for a particular mitigation unit. The 

determination of survival rates will be based on the total number of plants of that species 

originally planted at each mitigation site. Plants will be recorded as dead if no viable 

aboveground growth is visible. For example, if all the leaves on a tree are brown, but an 

examination of the stems and branches shows viable stem tissue, the plant will be considered 

alive, although it may be given a low vigor rating. 

10.2.8.2 PLANT VIGOR 

Plant vigor trends will be monitored concurrently with plant survival (Table 10-4). Results will 

be presented individually for each mitigation unit. Up to 25% of each quadrant of each planted 

area will be surveyed utilizing random subsamples and extrapolation trends (replacement plants 

are included in this monitoring). Naturally recruited plants will not be included as part of plant 

vigor monitoring because inclusion would skew the monitoring results, which focus on vigor of 

planted material.  

The determination of vigor will entail consideration of disease symptoms, low-density foliage, 

atypical leaf color, stem and foliar vigor (e.g., signs of desiccation, leaf curl), browsing or other 

wildlife-related damage, and vandalism. A vigor rating of good, fair, or poor (values of 3.0, 2.0, 

and 1.0, respectively) will be assigned to each plant. Dead plants will not be assigned a vigor 

rating. These ratings are defined below. 
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 Good (3.0): A plant with less than 25% of its aboveground growth exhibiting one or more of 

the factors listed above. 

 Fair (2.0): A plant with 25–75% of its aboveground growth exhibiting one or more of the 

factors listed above. 

 Poor (1.0): A plant with more than 75% of its aboveground growth exhibiting one or more of 

the factors listed above. 

 Dead: A plant that does not appear capable of growth. 

10.2.8.3 PERCENT VEGETATION COVER BY NATIVE TREES AND SHRUBS 

Percent vegetation cover by native trees and shrubs will be monitored in August–September 

during Years 5, 6, 8, and 10 at the established riparian planting areas (Table 10-4). Results will 

be presented individually for each mitigation unit. Naturally recruited plants will be considered 

under percent vegetation cover monitoring because they will contribute to native riparian habitat 

cover. 

The line-intercept method will be used to record the relative vegetation cover by native tree and 

shrub species; wherever a native tree or shrub intersects the line transect, the distance the plant 

(or group of plants) spans on the measuring tape will be recorded. Tree and shrub cover will be 

recorded separately to determine the percent canopy cover provided by trees and by shrubs. 

Areas with nonnative tree and shrub cover, as well as areas with no tree or shrub cover, will be 

recorded. This process will be repeated along the entire length of the transect. 

Vegetation strata will be as defined in the Interim Regional Supplement to the Corps of 

Engineers Wetland Delineation Manual: Western Mountains, Valleys and Coast Region (U.S. 

Army Corps of Engineers 2008). 

10.2.8.4 CRAM BIOTIC AND PHYSICAL VALUES 

CRAM surveys will be used to monitor established riparian using the CRAM riverine module 

(Table 10-4). Baseline CRAM surveys were performed in 2011 in select riparian corridors on the 

offsite mitigation parcels. The results were presented in the baseline report (California 

Department of Transportation 2011).  

All the attributes and metrics of the riverine module (California Wetlands Monitoring Group 

2012) will be recorded for each wet meadow AA,  in April–May during Years 3, 5, 7, and 10; 

however only the CRAM biotic and physical attribute values outlined in this MMP will be used 

to measure the success of the mitigation. The CRAM attributes for the riverine module (structure 
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patch richness, topographic complexity, vertical biotic structure, horizontal interspersion and 

zonation, and invasive species metrics) will be used to evaluate established riparian (Table 10-4). 

The locations of the riverine AAs that will be monitored are shown in Appendix J. 

10.2.9 Rehabilitated Other Waters 

Other waters rehabilitation will occur on Category I, II, and III Riparian Corridors on the offsite 

mitigation areas. Other waters rehabilitation that will take place on the offsite mitigation 

properties includes the following actions. 

 Planting riparian species in the riparian establishment planting areas on Category I–III 

Riparian Corridors (Section 10.2.7, Established Riparian) (Appendix C). 

 Implementing erosion and headcut repair features (Appendix E). 

 Installing cattle exclusion fence along the corridors. 

Performance monitoring of rehabilitated other waters will focus on the primary metrics of 

quantitative vegetation monitoring, CRAM, water temperature, and sediment monitoring. The 

secondary metric of beneficial uses/water quality will aid in determining whether the mitigation 

effort is successful should the primary metrics not deliver the expected results. The habitat 

characteristics and the monitoring schedule are summarized in Table 10-4.  

10.2.9.1 PLANT SURVIVAL, VIGOR, AND VEGETATION COVER  

The quantitative vegetation monitoring metrics for the established riparian will be used to 

evaluate the riparian planting component of the rehabilitated other waters. The monitoring 

methods and schedule are the same as those described for established riparian in Section 10.2.7, 

Established Riparian. 

10.2.9.2 CRAM BIOTIC AND PHYSICAL VALUES 

The CRAM surveys for the established riparian will be used to evaluate the riparian planting 

component of the rehabilitated other waters. The monitoring methods and schedule are the same 

as those described for established riparian in Section 10.2.7, Established Riparian. 

10.2.9.3 TEMPERATURE MONITORING  

Water temperature monitoring for rehabilitated other waters will occur in monitoring years 1–10 

and will be used as a primary metric to assess the effectiveness of the streamside riparian 

planting, bank and headcut repairs, and removal of cattle grazing on reducing stream water 
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temperatures. Water temperature will be monitored as part of the water quality monitoring 

program.  

The performance standards developed for temperature are tree and shrub cover and the percent 

effective shade for each subreach monitoring location. The temperature sampling locations will 

be the same as the baseline sampling locations, and the sampling methods will be performed 

according to the baseline sampling protocols. 

10.2.9.4 SEDIMENT MONITORING  

Sediment monitoring for other waters rehabilitation will occur in Years 1–10 and will be used as 

a primary metric to assess the effectiveness of the streamside riparian planting, bank and headcut 

repairs, and removal of cattle access from streambanks and creeks on reducing sediment input 

into stream waters. Sediment levels will be monitored as part of the water quality monitoring 

program.  

The performance standards developed for sediment are to demonstrate (1) an increase in channel 

stability and condition and (2) that the sites will remain stable compared to baseline monitoring 

data. The sediment sampling methods will be the same as described in the 2010 erosion 

assessment study (Appendix N) and CRAM (physical structure, hydrologic connectivity, and 

channel stability) baseline sampling protocols. 

10.2.9.5 BENEFICIAL USES AND WATER QUALITY OBJECTIVES (SECONDARY METRIC) 

One of the primary mitigation objectives for rehabilitated other waters is to contribute to and 

demonstrate positive trends in supporting beneficial uses and water quality improvement in 

receiving waters. The water quality monitoring results will be used as a secondary metric to 

evaluate the success of other waters actions. The water quality sampling protocols will be 

developed by the NCRWQCB, in coordination with Caltrans, and included in the revised MRP. 

The completion date for the revised MRP is expected to be subsequent to the commencement of 

bypass construction.  

Based on preliminary discussions with NCRWQCB, the water quality constituents that will be 

considered as secondary metrics are biostimulatory substances, bacteria, toxicity, sediment, 

turbidity, and settleable materials. Additional information for water quality monitoring is 

described in Section 10.2.10, Water Quality Monitoring.  
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10.2.10 Oak Woodland Establishment 

Performance monitoring of the established oak habitat will focus on plant survival trend(s) and 

plant vigor trend(s) over a 10-year timeframe at Years 1–5, 6, 8, and 10 at offsite mitigation 

parcels where this mitigation habitat occurs. Monitoring methods and schedule for plant survival 

and plant vigor are the same as described above for reestablished other waters habitat. The 

habitat characteristics and the monitoring schedule are summarized in Table 10-3. The oak 

woodland establishment monitoring metrics are all primary metrics. No secondary metrics were 

identified (Table 9-8). 

10.2.11 Water Quality Monitoring 

Monitoring methods are the same as described under Section 10.1.7.  

10.2.12 Bioassessment Monitoring  

Monitoring methods are the same as described under Section 10.1.8.  

10.2.13 Canopy Cover Monitoring (Effective Shade) 

Monitoring methods are the same as described under Section 10.1.6.  

10.3 Reference Site Monitoring 

Monitoring reference sites have been identified for the onsite mitigation area (Appendix D) and 

offsite mitigation parcels (Appendix C) based on their ecological and physical similarity to the 

monitored habitat; these monitoring reference sites will be monitored in conjunction with 

reestablished, established, or rehabilitated mitigation habitat. 

10.3.1 Location of Monitoring Reference Sites 

10.3.1.1 ONSITE MONITORING REFERENCE SITES 

For the onsite mitigation area, four monitoring reference sites will be selected for each of the 

following mitigation actions.  

 Wetland reestablishment sites that will be returned to original grade only (no wetland seed 

mix and no wetland planting). 
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 Wetland reestablishment sites that will be returned to original grade, seeded with a wetland 

seed mix, and planted with wetland plants (Appendix D). 

 Wetland and other waters reestablishment sites that will be planted with riparian trees and 

shrubs and seeded with an erosion control seed mix or seeded with a wetland seed mix (in the 

viaduct area). 

10.3.1.2 OFFSITE MONITORING REFERENCE SITES 

For the offsite mitigation parcels, at least one monitoring reference site has been selected for 

each of the following mitigation actions: wetland establishment, other waters rehabilitation, and 

oak woodland establishment (Table 10-5).  Concurrent with Yr 1 performance monitoring of 

planted mitigation habitats, survey transects will be established at the reference site locations and 

reference site monitoring will be initiated. 

Wetland establishment reference sites are on those offsite mitigation parcels where Groups 1 and 

2 wetland establishment will occur. Some Group 1 or 2 established wetlands will span two or 

more parcels (e.g., Group 1 wetland on MGC Plasma Middle and North and Goss).  In these 

instances only one reference site will be selected for the established wetland. For a parcel that 

has more than one establishment site a separate reference site may not be necessary for each 

establishment site if one reference site is representative of multiple establishment sites.  The 

wetland establishment reference sites will be located in adjacent wetlands that will not be planted 

as part of the mitigation implementation (i.e. reference sites for wetland establishment will occur 

in areas of grazed wetland rehabilitation).  

Other waters rehabilitation (riparian establishment) reference sites are on those offsite mitigation 

parcels where other waters rehabilitation will occur (Table 10-5). The other waters rehabilitation 

reference sites are in existing mature riparian habitat that will not be disturbed by mitigation 

construction. Some other waters rehabilitation areas will span two or more parcels (e.g., Outlet 

Creek (Figures 2-1a and 2-1b).  In these instances only one reference site will be selected for the 

rehabilitation area.  For a parcel that has more than one establishment site a separate reference 

site may not be necessary for each establishment site if one reference site is representative of 

multiple establishment sites. 

The oak woodland establishment reference site will occur on the Watson East parcel. The oak 

woodland establishment reference site is in a stand of mature oak woodland habitat that will not 

be disturbed by mitigation construction. 
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Monitoring reference sites have not been identified for rehabilitated wetlands on which grazing 

will occur because existing wetland on the offsite mitigation parcels have been actively managed 

for grazing or haying and have not fully developed to their ultimate successional state. As a 

result, there are no undisturbed wetlands that could serve as a reference site.  

Reference sites are not proposed on other non-mitigation parcels because most parcels with wet 

meadow habitat in Little Lake Valley are grazed or hayed. Additionally, it may be difficult to 

locate parcels with similar wetland hydrology and vegetation cover characteristics. Access to 

privately owned parcels for use as reference sites would be difficult and possibly unreliable. 

There is no guarantee the landowner will not develop or alter the reference site in the future, 

rendering it useless. Consequently, the wetland enhancement areas do not lend themselves to 

assessment through the use of monitoring reference sites for trend analysis. 

Similarly, reference sites are not proposed for ungrazed wetland rehabilitation areas because 

there are no areas on the mitigation parcels that have been allowed to mature through the 

different stages of successional development. Instead, areas have been historically managed in a 

way that arrests development at a certain stage. Identifying reference sites outside of the 

mitigation properties on private lands is problematic for the same reasons listed above. 

 

Table 10-5. Offsite Mitigation Parcels with Monitoring Reference Sites  

Parcel APN 
Wetland 

Establishmenta 
Other Waters 

Rehabilitationa 
Oak Woodland 
Establishmenta 

Arkelian 103-230-04    

Benbow 007-010-04  X  

 007-020-03  X  

 108-020-06 X   

 108-030-07    

 108-040-13 X X  

Brooke 038-020-11  X  

 038-040-09    

 108-020-03  X  

 108-030-01    

Ford 108-010-05    

 108-010-06 X X  

 108-020-04 X X  

 108-030-02 X X  

 108-030-05  X  

Frost 108-070-04    

Goss 103-230-02 X   
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Parcel APN 
Wetland 

Establishmenta 
Other Waters 

Rehabilitationa 
Oak Woodland 
Establishmenta 

Huff 037-240-RW    

Huffman 108-040-08    

Lusher 038-060-08  X  

 108-030-03  X  

 108-030-04 X X  

MGC Plasma North 103-230-06    

MGC Plasma Middle 103-250-14    

Nance 108-050-06    

Niesen 108-040-02 X X  

Taylor 037-210-16    

 037-210-65    

Watson 037-221-30 X  X 

 037-250-05    

Wildlands 108-020-07 X X  

 108-030-08  X  

 108-060-01 X X  

 108-060-02    

 108-070-08  X  

 108-070-09 X X  

Note: 
a    Some MU’s of mitigation habitat types (Group 1 or 2 established wetland, Other Waters Rehabilitation, and/or Oak 

Woodland Establishment) will span two or more parcels.  In these instances only one reference site will be selected for comparison 

monitoring with the MU.   

10.3.2 Baseline Information for Monitoring Reference Sites 

As discussed in Section 10.1, baseline information was collected for rehabilitated and wetland 

and riparian habitat in 2011 and 2012 to gather more data for performance standards 

development. The following discussion presents existing baseline data for the monitoring 

reference sites.  

10.3.2.1 BENBOW (007-010-04)—OTHER WATERS REHABILITATION 

Data available for the vicinity of the other waters rehabilitation monitoring reference sites on 

Benbow parcel 007-010-04 were obtained from the 2009 Waters of the United States 

Delineation—California Department of Transportation’s Willits Bypass Project Mitigation Sites 

(#2), State Route 101 in Mendocino County, California report prepared by Caltrans. The 

overstory of the riparian vegetation located in the vicinity of the other waters rehabilitation 

monitoring reference site is dominated by valley oak, willow, and Oregon ash. 



Chapter 10. Monitoring Requirements 

 Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
10-30 

 

10.3.2.2 BROOKE (108-030-01)—OTHER WATERS REHABILITATION 

Data available for the vicinity of the other waters rehabilitation monitoring reference site on 

Brooke parcel 108-030-11 were obtained from the 2009 Waters of the United States 

Delineation—California Department of Transportation’s Willits Bypass Project Mitigation Sites 

(#2), State Route 101 in Mendocino County, California report prepared by Caltrans. The riparian 

forest occurs adjacent to Upp Creek and consists of an overstory, a shrub understory, and a 

sparse herbaceous layer. Valley oak and Oregon ash composed the overstory, and Himalayan 

blackberry, California blackberry, and poison oak were observed in the shrub understory. The 

sparse herbaceous layer contained tall fescue, spreading rush, and field sedge.  

10.3.2.3 FORD (108-010-06)—WETLAND ESTABLISHMENT AND  
OTHER WATERS REHABILITATION 

WETLAND ESTABLISHMENT 

Data available for the vicinity of the wetland establishment monitoring site on Ford parcel 108-

010-06 were obtained from the 2008 Biological Resources Report for the Willits Ford Ranch 

Conservation Bank—Mendocino County, California prepared by Wildlands, Inc. Dominant plant 

species in the wet meadow encompassing the wetland establishment monitoring reference site 

that were identified during the delineation of wetlands and other waters were meadow foxtail 

(FACW) and Pacific bluegrass (FACW), both of which are considered hydrophytic species. 

Other dominant plant species reported in wet meadows were camas (FACW), annual hairgrass 

(FACW), rayless goldfields (OBL), BM (OBL), pennyroyal (OBL), Davy’s semaphore grass 

(OBL), and western buttercup (FACW). The indicators of hydric soils reported in the wet 

meadow were a low-chroma matrix, listing on a local hydric soils list, and the location of the 

data sampling point on a hydric landform (i.e., floodplain, basin). Wetland hydrology was either 

assumed based the presence of low-chroma soils or determined by the presence of a biotic crust 

(algal mat) and field observations (e.g., saturation observed in April 2004 in an area that was 

formally sampled in June 2004). 

OTHER WATERS REHABILITATION 

Data available for the vicinity of the other waters rehabilitation monitoring reference site on Ford 

parcel 108-010-06 were obtained from the 2008 Biological Resources Report for the Willits Ford 

Ranch Conservation Bank—Mendocino County, California prepared by Wildlands, Inc. Upland 

riparian areas were composed of three separate layers (overstory, shrub understory, herbaceous 

layer). Tree species reported in the overstory were white alder, Oregon ash, valley oak, and 

arroyo willow. The shrub understory contained Pacific dogwood, Pacific ninebark, Himalayan 
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blackberry, snowberry, and poison-oak. The herbaceous layer contained mugwort, poison 

hemlock, slender hairgrass, red fescue, cow-parsnip, Pacific bluegrass, and clustered dock. 

10.3.2.4 NIESEN (108-040-02)—WETLAND ESTABLISHMENT 

Data available for the vicinity of the wetland establishment monitoring reference site on Niesen 

parcel 108-040-02 were obtained from the 2009 Waters of the United States Delineation—

California Department of Transportation’s Willits Bypass Project Mitigation Sites (#2), State 

Route 101 in Mendocino County, California report prepared by Caltrans. Dominant plant species 

in the wet meadow encompassing the wetland establishment monitoring reference site that were 

identified during the delineation of wetlands and other waters were meadow foxtail (FACW) and 

field sedge (FACW), both of which are considered hydrophytic species. Other dominant plant 

species reported in wet meadows were tall fescue (FAC), dense sedge (OBL), spreading rush 

(FAC), western buttercup (FACW), Mediterranean barley (FAC), meadow barley (FACW), and 

clustered dock (FACW). A redox dark surface, a positive indicator of hydric soils, was present. 

Wetland hydrology was determined to be present based on the presence of oxidized rhizospheres 

along living roots and a positive FAC-neutral test. 

10.3.2.5 WATSON EAST (037-221-030)—WETLAND ESTABLISHMENT AND  
OAK WOODLAND ESTABLISHMENT 

WETLAND ESTABLISHMENT 

Data available for the vicinity of the wetland establishment monitoring reference site on Watson 

parcel 037-221-030 were obtained from the 2009 Waters of the United States Delineation—

California Department of Transportation’s Willits Bypass Project Mitigation Sites (#2), State 

Route 101 in Mendocino County, California report prepared by Caltrans. Hydrophytic plant 

species (i.e., having a wetland indicator status of FAC or wetter) that were reported as dominant 

species in the wet meadow encompassing the wetland establishment monitoring reference site 

were pennyroyal (OBL), slender rush (FACW), California oatgrass (FACW), perennial ryegrass 

(FAC), Mediterranean barley (FAC), and sedge (≥FAC). The indicators of hydric soils reported 

in the wet meadow were redox depressions and the presence of a redox dark surface. Indicators 

of wetland hydrology observed were an algal mat or crust and oxidized rhizospheres along living 

roots. 

OAK WOODLAND ESTABLISHMENT 

Data available for the vicinity of the oak establishment monitoring reference site on Watson 

parcel 037-221-30 were obtained from the 2009 Waters of the United States Delineation—

California Department of Transportation’s Willits Bypass Project Mitigation Sites (#2), State 
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Route 101 in Mendocino County, California report prepared by Caltrans. According to data 

recorded during the delineation of wetlands and other waters, the landscape in the vicinity of the 

oak establishment was dominated by herbaceous species such as perennial ryegrass, yellow star-

thistle, and Italian ryegrass. Other herbaceous species observed were bindweed, hedge mustard, 

Harding grass, clustered dock, little quaking grass, madia, and curly dock. 

10.3.2.6 WILDLANDS (108-060-01)—OTHER WATERS REHABILITATION 

Data available for the vicinity of the other waters rehabilitation monitoring reference site on 

Wildlands parcel 108-060-01 were obtained from the 2008 Biological Resources Report for the 

Willits Ford Ranch Conservation Bank—Mendocino County, California prepared by Wildlands, 

Inc. The upland riparian vegetation description for Ford parcel 108-010-06 also applies to 

Wildlands parcel 108-060-01 because both parcels were encompassed within both the study area 

and delineation area described in the 2008 Wildlands, Inc. report. Additionally, specific species 

observed in upland riparian areas on the Wildlands parcel that were sampled during the 

delineation of wetlands and other waters were arroyo willow, poison hemlock, Himalayan 

blackberry, pennyroyal, mugwort, snowberry, and bluegrass. 

10.3.3 Rationale for Use of Monitoring Reference Sites 

Data collected from the monitoring reference sites will be used as needed for trend analysis. 

When reviewing monitoring results from mitigation sites, it is important to recognize the cause 

behind the monitoring result. If the cause is related to site-specific conditions (e.g., failure of 

supplemental irrigation system) or a design issue (e.g., xeric plants planted in mesic conditions), 

remedial actions often are undertaken to correct the problem and reset the mitigation on a 

trajectory toward meeting performance standards. If the cause is related to a landscape-level 

condition, addressing landscape-level effects on mitigation through early implementation of 

remedial actions is not advisable from an efficiency standpoint because such effects may be 

prolonged (occurring over several seasons) to such a degree that the landscape is changed from 

its original condition to a new condition.  

Determination of the cause is important because it can mean the difference between planning and 

implementing remedial actions at great cost and effort when such measures cannot overcome the 

landscape-level cause, and making the reasonable decision under such conditions to refrain from 

unnecessary action. It is helpful to monitor reference sites at the same time as mitigation sites to 

determine whether the monitoring reference site is showing a similar response to landscape-level 

conditions. These data can be important when determining the proper timing and identification of 

remedial measures. 
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Two examples of possible outcomes from a trend analysis are discussed below. 

 An insect infestation has resulted in extensive plant mortality or low vigor ratings of riparian 

plantings. Observations on the reference sites indicate that the insect infestation also is 

occurring along existing riparian corridors. Based on the trend analysis, it is determined that 

landscape-level, rather than site-specific, factors are affecting the riparian plantings and that 

control methods implemented for the riparian plantings may not be successful because of the 

scale of the infestation. Adaptive management efforts may be proposed on the basis of the 

trend analysis and could include a recommendation to continue with ongoing monitoring to 

determine whether the infestation naturally resolves itself and affected plants can recover to 

an acceptable vigor rating. 

 Established wetlands do not meet wetland performance standards for several monitoring 

years. Vegetative cover is sparse or of short stature. Observations in adjacent wetland 

reference sites indicate that wetland vegetation cover has been decreasing, and the remaining 

vegetation looks stunted. Based on the trend analysis (which also may include review of 

rainfall records), it is determined that landscape-level, rather than site-specific, factors are 

affecting the established wetlands and that remedial actions implemented for the established 

wetlands may not be successful because of several years of drought-like conditions. Adaptive 

management efforts may be proposed on the basis of the trend analysis and could include a 

recommendation to continue with ongoing monitoring to determine whether wetland 

vegetation conditions improve during years of higher rainfall. 

10.3.4 Monitoring Schedule 

Monitoring reference sites will be monitored concurrently with mitigation habitat. 

10.3.5 Monitoring Methods 

Monitoring methods for reference sites will be the same as described in Section 10.2 for 

performance monitoring of mitigation habitat. 

10.4 Photodocumentation 

The progress of reestablished, established, and rehabilitated mitigation habitat will be 

documented photographically using NCRWQCB photodocumentation protocols or similar 

protocols. Permanent photodocumentation stations will be established. The locations of 

photodocumentation stations will be determined during the first year of the monitoring period, 
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and the locations will be identified in the field and mapped. Most photodocumentation stations 

will be permanently marked using metal T-posts or other method. Any photodocumentation 

stations in the vicinity of the roadway, however, will be identified on a map or by using a GPS 

receiver but will not be permanently marked for safety reasons. 

The number of photographs taken at a given photodocumentation station will vary, depending on 

the area and habitat. A sufficient number of stations will be established to ensure that the 

photographs provide a complete visual record of the mitigation sites. Photographs will be taken 

during monitoring activities. Additional representative photographs may be taken at other times 

of the year at Caltrans’ discretion. 

10.5 Monitoring Reports 

Caltrans will prepare a monitoring report at the conclusion of each monitoring year and submit it 

to the resource agencies by December 31. Each monitoring report will include the following 

information. 

 The resource agencies’ permit numbers. 

 A description of the project location. 

 A summary of the monitoring methods. 

 A list of the names, titles, and affiliations of the people who prepared the content of the 

report and/or participated in monitoring activities that year. 

 A summary and analysis of the monitoring results, including an evaluation of site conditions 

in the context of performance standards. 

 A discussion of modifications made to the monitoring methods (if any). 

 A discussion of the monitoring results. 

 A discussion of maintenance efforts and any remedial actions implemented since submittal of 

the previous monitoring report.  

 Management recommendations for the following year, including discussion of areas with 

inadequate performance and recommendations for remedial action. 

 An appendix containing photodocumentation of all established, reestablished, or rehabilitated 

mitigation sites. 

 An appendix containing resource agency permits and documentation of any subsequent 

modification to the MMP. 
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An appendix containing the results of impact minimization monitoring of NCSG and BM. 
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Chapter 11 Long-Term Management Plan 

11.1 Purpose 

The purpose of the long-term management plan is to ensure that the mitigation is maintained and 

managed in perpetuity. The management plan establishes the guidance and framework for the 

management of the day-to-day activities. This MMP is a binding and enforceable instrument, 

implemented by CEs (or deed restrictions with agency approval) covering the mitigation parcels. 

This plan will take effect after the completion of the performance-monitoring period, once the 

resource agencies have agreed that the mitigation has met the performance standards. The 

expected activities necessary to manage the offsite mitigation areas are listed below. 

 General maintenance activities such as invasive species control. 

 Grazing management. 

 Clean-up and trash removal. 

 Infrastructure management such as gate, fence, road, culvert, signage, and drainage-feature 

repair. 

 Stream channel assessment; maintain fish passage for listed species, monitor for invasive 

species (Table 8-1). 

 Compliance monitoring and reporting. 

 Other maintenance activities necessary to maintain the mitigated resource habitat quality and 

resource-specific long-term maintenance and monitoring activities as described in this MMP. 

11.2 Responsible Parties 

The responsible parties are described below. CDFW will be the CE holder, and compliance 

monitor. The MCRCD is proposed as the future property owner and Land Manager, upon the 

mitigation units meeting success criteria, and with the approval of the MCRCD Board.  A third 

party approved by both the CDFW and the Land Manager will be the endowment holder.  



Chapter 11. Long-Term Management Plan 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
11-2 

 

11.2.1 Property Owner 

Off-site mitigation properties have been purchased in the name of Caltrans. Caltrans will transfer 

fee title to the MCRCD. Caltrans, or its designee, will place a CE over the parcels. CE 

documents will be submitted to Mendocino County for recordation.  

11.2.2 Land Manager  

The Land Manager will be the MCRCD. The Land Manager, and subsequent Land Managers, 

upon transfer, will implement this long-term management plan. Long-term management tasks 

will be funded through a non-wasting endowment. The Land Manager responsibilities will 

include, but are not limited to: 

 Ensuring that signage and fencing are maintained. 

 Coordinating trash removal. 

 Conducting thatch and invasive plant management when necessary with qualified personnel. 

 Reviewing monitoring data and recommending and coordinating with the resource agencies 

any remedial action when necessary. 

 Maintaining a log for the mitigation properties that will contain a record of all activities, 

correspondence, and determinations regarding the mitigation. 

 Coordinating two general inspections of the mitigation properties per year as required by this 

MMP. 

 Coordinating the biological monitoring. This includes arranging the initial aerial photographs 

for the preservation habitat, as described in Sections 11.5.1 and 11.5.3. 

 Arranging for any corrective action necessary to drive the performance of the habitat, as 

required by this MMP. 

 Submitting an annual general inspection report, in coordination with the monitoring 

biologists, regarding the compliance and maintenance status of the mitigation. 

 Submitting the biological monitoring reports. 

 Working with the resource agencies when necessary to carry out the long-term management. 

 Protecting cultural resources. 
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Cultural resources have been identified on the mitigation lands. Cultural Resource data is 

considered confidential and is available to the Long-term land manager to assist with 

management decisions. These resources have been mapped as Environmentally Sensitive Areas 

(ESAs) and all activities that could impact the cultural resources within the ESAs are to be 

avoided. If it is determined that subsurface ground disturbance activities within designated ESAs 

cannot be avoided, an archaeologist shall be hired to evaluate the proposed activities potential 

effects to the resources and if necessary mitigate those effects. Any archaeologist hired for this 

purpose shall meet the Secretary of Interior Standards for Archaeology and Historic 

Preservation. This representative shall also be responsible for consulting with local Native 

American tribes about the potential impacts to the ESA. Subsurface ground disturbance does not 

include grazing or driving on the property. It does include at a minimum, any and all excavation, 

grading and trenching or boring.  

11.2.3 Qualified Personnel/Monitoring Biologist 

The Land Manager will retain professional biologists, botanists, hydrologists, geomorphologists, 

and other types of specialists (the Qualified Personnel, including the Monitoring Biologist) to 

conduct specialized tasks. The Monitoring Biologist will be familiar with California flora and 

fauna and will have knowledge regarding the various species of special status and their ecology. 

The Qualified Personnel/Monitoring Biologist responsibilities may include, but are not limited 

to: 

 Monitoring wetland function and erosion. 

 Evaluating the accumulation of thatch and recommending removal, if needed. 

 Evaluating the presence of newly introduced invasive plant species and recommending 

management, if needed. 

 Conducting the biological monitoring, collecting data, and preparing reports required by the 

MMP. 

 Evaluating site conditions and recommending remedial action to the Land Manager. 

 Assisting in reviewing or planning restoration activities, use of the mitigation properties for 

education, and other tasks such as grant proposals. 

 Working with the Land Manager and the resource agencies staff. 

 Performing stream channel assessments. 
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If there are changes in the Land Manager or Qualified Personnel, the outgoing and incoming 

personnel will tour the mitigation properties together and the former will advise the latter of 

trends, problems, and any administrative difficulties. 

11.2.4 Endowment Holder 

Caltrans will provide the long-term endowment and adaptive management funds to a CDFW and 

Land Manager approved third party holder.  

11.2.5 Conservation Easement Holder and Compliance Monitor 

CDFW has agreed to act as the CE holder and compliance monitor for the offsite mitigation 

properties. Caltrans or their designee will provide CDFW with copies of the CE(s) within 30 

days after they have been recorded by Mendocino County. 

11.3 Management Approach 

The general management approach to the long-term maintenance of the mitigation properties will 

be to maintain quality habitat for each mitigated resource through ongoing monitoring and 

maintenance of key environmental characteristics. More specifically, an adaptive management 

approach will be used (if needed) to incorporate changes to management practices.  

The overall adaptive management strategy will be to evaluate and work within the constraints of 

the normal conditions (e.g., ongoing sedimentation due to upstream land use) and natural 

processes (e.g., meandering creek beds) of the mitigation sites. These normal conditions and 

natural processes create a dynamic environment. The landscape will be allowed to conform to 

the dynamic environment as it responds to the normal conditions and natural processes. Adaptive 

management actions will avoid creating situations that require recurring intervention to redirect 

or compete with the valley’s normal conditions and natural processes. Natural recruitment and 

succession and type changes in natural resource habitats will be accepted as part of this 

approach. For example, if a stream begins to meander into a BM population and washes out 

some of the plants, the creek would not be redirected back to its previous bed and held there by 

artificial devices. Instead, the area of BM would be lost because of the meandering creek bed as 

part of the natural processes of the site. Refer to Chapter 12 for a detailed discussion of adaptive 

management. 
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11.3.1 Education, Public Access, and Habitat Restoration 

11.3.1.1 EDUCATION AND PUBLIC ACCESS 

The mitigation properties may represent an opportunity to encourage awareness and respect for 

open space and wildlife habitat in the community. Individuals or groups wishing to use the 

mitigation properties for educational purposes will obtain the consent of and coordinate with the 

Land Manager. If the education activities will be passive in nature, such as a discussion of plants 

and animals, the consent of the Land Manager is sufficient. If active use (other than restoration 

activities) of the mitigation is envisioned, or passive but regular use of the mitigation is 

proposed, review and approval of the relevant resource agencies are required. To avoid repeated 

inquiries with the resource agencies, a use plan could be developed by the interested party for 

approval. The Land Manager has the right to refuse a request to use the mitigation properties if it 

is determined that the use may have a negative impact on any habitats or wildlife on the 

mitigation properties.  

11.3.1.2 HABITAT ESTABLISHMENT/REHABILITATION 

In the future, the Land Manager or Caltrans may want to conduct additional habitat 

establishment or rehabilitation in the mitigation properties. This could include removing 

nonnative plant species, planting native plants, and other restoration activities. Restoration 

activities that involve work in wetlands or waters of the State may require a Section 404 permit 

from the USACE, a 401Water Quality Certification from the NCRWQCB, a 1602 Streambed 

Alteration Agreement from the CDFW, or other water quality and incidental take permits. An 

example of an activity that does not require a permit is planting acorns. An example of an 

activity that would require permits would be re-contouring a creekbank and planting it with 

riparian species to stabilize an area of erosion. The Land Manager will not notify the resource 

agencies if the activities do not require a permit. 

11.3.2 Funding Mechanism and Protection 

This section outlines the funding and the restrictions on activities in any off-site mitigation parcel 

included in the MMP. 

11.3.2.1 FUNDING 

Current endowment funding for initial and long-term costs associated with offsite mitigation was 

calculated using a combination of the Property Analysis Record (PAR) program—a tool 

developed by the Center for Natural Lands Management—and a customized Excel spreadsheet.  
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The PAR is a computerized database method that is extremely effective in helping land managers 

calculate the costs of land management for a specific project. The PAR helps analyze the 

characteristics and needs of the property from which management requirements are derived. It 

helps pinpoint management tasks and estimates their costs and the necessary administrative costs 

to provide the full cost of managing any property. The PAR generates a concise report that 

serves as a well-substantiated basis for long-term funding, including endowments, special district 

fees, and other sources. The PAR was used to help develop the list of necessary tasks, resources, 

equipment, and unit costs. Unit costs were adjusted if research or experience indicated that a 

particular PAR unit cost estimate was not suitable for project-specific circumstances. The Excel 

spreadsheet was used to reorganize, calculate, and track the tasks and costs in a more intuitive, 

reader-friendly style. 

Caltrans will provide the long-term endowment and adaptive management funds to a CDFW and 

Land Manager approved third party holder. The funds will be held by a CDFW and Land 

Manager approved entity, with annual accounting and financial reports provided to both 

parties.CDFWThe long-term endowment will provide the funding necessary for the Land 

Manager to manage the mitigation properties in accordance with this MMP. The long-term 

endowment principal will provide the income to meet this annual ongoing financial requirement. 

The long-term endowment does not cover the costs of initial and capital tasks (e.g., construction, 

short-term maintenance), which are covered under a separate endowment. To see a full 

breakdown of the endowment refer to Chapter 13. 

11.3.2.2 PROHIBITED USES  

It is understood that the following activities are prohibited, except as needed to accomplish the 

management and maintenance activities in this MMP. In addition, if any of these activities must 

be undertaken because of special circumstances, they may be reviewed and approved by the 

resource agencies on a case-by-case basis. A CE also defines prohibited uses, including but not 

limited to those defined here. Because the CE may alter management options, the Land Manager 

will consult and provide comments to the CDFW and the NCRWQCB, prior to the finalizing and 

recording of the CE.The CE, once recorded, will supersede the list of prohibited uses outlined in 

this plan. The CE will be held by the CDFW. 

ACCESS TO THE MITIGATION AREA 

The intent of the long-term management plan is to maintain the mitigation in perpetuity, and 

limiting public access to the mitigation area will further this goal. Off-trail pedestrian access to 

the mitigation area should be discouraged through fencing.  Limited access will be allowed on a 
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case-by-case basis, subject to the approval of the Land Manager, CE holder, and as appropriate 

resource agencies.  

REMOVAL OF NATIVE VEGETATION 

No killing, removal, or alteration of any existing native vegetation will be allowed in the 

mitigation area except as described in the CE, this MMP, and/or as reasonably necessary for the 

Land Manager to conduct the land management activities.  

BURNING AND DUMPING  

No burning will be allowed in the mitigation area. This prohibition does not include controlled 

burning to achieve mitigation goals or disposal of woody creek debris, as a method of thatch 

management or to manage non-native and/or invasive species (including invasive debris 

removal). (Per the USACE 2012, MMP for the project burning has not been allowed to achieve 

mitigation goals or manage for non-native and/or invasive species.) No dumping of rubbish, 

garbage, or any other wastes or fill materials will be allowed in the mitigation area. This 

prohibition excludes fill material such as clean dirt, sediments removed from stream channels or 

gravel that may be necessary to carry out the land management of the property according to this 

MMP or the CE. No dumping of any material in jurisdictional waters shall be allowed without 

appropriate resource agency authorization.  

IRRIGATION 

Irrigation may be used as a maintenance measure during the long-term management period as a 

tool for habitat intervention (e.g. invasive spp. management) but will not be used for forage 

production or to sustain wetlands in perpetuity. 

DISKING 

The plowing, disking, cultivation, ripping, planting, sowing, irrigation, or any other conversion 

or disturbance of the mitigation area is prohibited, except for: (1) the grazing of livestock as 

permitted by the terms of the CE or the grazing management plan for the parcel; (2) the disking 

for fire prevention at historical levels; or (3) activities to establish, rehabilitate, or preserve the 

mitigation. Any change in the topography of the mitigation area through the placement of soils, 

land fill, dredging spoils, or other materials is prohibited, except as incidental and necessary to 

the activities permitted under the CE or as necessary to rehabilitate, establish, or preserve the 

mitigation. Notwithstanding any provision of the CE and this MMP to the contrary, in no event 

will any permitted plowing, disking, cultivation, ripping, planting, sowing, irrigation, or any 

other conversion or disturbance of the mitigation area that impairs the mitigation be allowed. 
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CHANGES TO ROADS AND TRAILS  

Existing roads, trails and other access areas may be maintained in their current location with the 

same and/or similar material. New roads, trails and other access areas will not be allowed in the 

mitigation area unless it is determined by the Land Manager and the resource agencies that they 

will not impair the mitigation. 

EQUIPMENT OR FUEL STORAGE 

The storage or disassembly of inoperable automobiles, machinery, equipment, trucks, and similar 

items for purposes of storage, sale, or rental of space for any such purpose is prohibited. 

The use, dumping, storage, or other disposal of non-compostable refuse, trash, sewer sludge, or 

unsightly or toxic or hazardous materials or agrichemicals is prohibited.  

CHANGES TO TOPOGRAPHY  

Plowing, disking, cultivation, ripping, planting, sowing, irrigation, or any other conversion or 

disturbance of the mitigation area is prohibited except as set forth in the CE or this MMP or as 

approved by the resource agencies. 

USE OF PESTICIDES AND CHEMICAL AGENTS 

Except as needed for management of the habitat as outlined in this MMP and/or the CE, there 

will be no use of any pesticides, herbicides, fungicides, insecticides, or any other chemical agents 

used to kill or suppress plants, animals, or fungi in the mitigation area unless it is determined, 

after consultation with the resource agencies, that it will not impair the mitigation.  

USE OF MOTOR VEHICLES  

No motorized vehicles will be ridden, used, or permitted on any portion of the mitigation area 

with the following exception: motorized vehicle use will be restricted to that required for 

mitigation area maintenance purposes such as habitat management and monitoring, authorized 

mosquito abatement, and permitted ranching operations and for emergency or law enforcement 

situations requiring access by medical, fire, or law enforcement vehicles.  

CONSTRUCTION ACTIVITIES 

No construction will be allowed in the mitigation area with the exception of the activities 

mentioned in this MMP or the CE.  
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INTRODUCTION OF NONNATIVE SPECIES 

Except as expressly permitted by the terms of the CE or this MMP, or to rehabilitate, establish or 

preserve the mitigation, no seeding, planting, or introduction of nonnative grasses, clovers, or 

any other plant species is permitted. Nonnative plants include invasive species as defined in this 

MMP. Intentional or reckless introduction of exotic plant or animal species that may threaten to 

impair the mitigation is prohibited.  

11.4 Inspection, Monitoring, and Reporting 

11.4.1 Schedule 

Long-term monitoring begins (Year 1) when the resource agencies have agreed that the 

mitigation has met the performance standards at the end of the performance (short-term) 

monitoring period. Commencement of long-term management will not be the same for all 

mitigation areas because some habitat types require longer performance-monitoring periods than 

others. In the case of preserved habitat, which has no performance standard monitoring, long-

term management begins as soon as any infrastructure upgrades (e.g., fence repair, signage) is 

complete. 

 The Land Manager will conduct two general inspections each year. 

 The Land Manager will coordinate aerial photographs of the preserved parcels be taken in 

Year 1. The photographs will capture the aerial extent of tree canopy cover for comparison 

with aerial photographs taken in future monitoring years as described in this chapter. 

 The Monitoring Biologist will conduct biological monitoring by collecting quantitative data 

of the mitigation in Years 5, 10, and 15 and every 10 years thereafter.  

 Every-other-year monitoring of invasive species across the habitat lands. 

 Annual stream channel assessment. 

 Follow-up inspections of the mitigation properties will occur as often as needed to protect the 

mitigation. 

11.4.2 General Inspections 

The General Inspections will occur in May and November of each year. Inspections will be 

conducted by the Land Manager or Qualified Personnel. Inspections will concentrate on an 

evaluation of the following factors: erosion, fire hazard reduction, fencing integrity, trash 
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accumulation, thatch accumulation, grazing management, invasive species, and evidence of 

unauthorized use by motor vehicles. The entire perimeter of the mitigation properties will be 

covered, as well as meandering transects through its interior. The Inspection Sheet found at the 

end of this chapter (or one similar) will be used to evaluate the included criteria during each field 

visit. Previous inspection sheets will be reviewed before each visit to help ensure that a possible 

or recurring problem area is not missed. 

Photo documentation also will be collected. Permanent photo points for taking photographs will 

be established, and a site map showing the photo point will be prepared for the mitigation project 

file. Representative photographs will be taken once per year during the same season. 

If any problems are identified, follow-up inspections will be done to closely track the problem as 

well as to track that remedial actions are effective. Evaluation and corrective actions for each 

factor are described below. 

11.4.2.1 EROSION 

If it is determined during the inspection that the adjacent stream or sheet-flow runoff is causing 

any erosion or other adverse effects on the mitigation, immediate standard erosion control 

measures (such as installation of straw wattles, silt fences, straw bales, etc.) will be implemented. 

If corrective measures are not effective, the Land Manager will identify the cause(s) of the 

erosion and develop solutions to prevent further erosion problems. 

If erosion is the result of lateral channel migration, further assessment would be required to 

determine appropriate management options, such as passively managing the site for lateral 

stream movement and secondary floodplain development (if in an appropriate location, e.g. no 

impact to any adjacent private property), and/or site restoration through biotechnical bank 

stabilization, etc... Whether passive or intentionally performed, changes to channel configuration 

to reestablish natural meander patterns will be done in coordination with resource agencies.  Any 

work requiring heavy equipment or earthmoving within a stream’s bed, bank and channel will be 

performed in accordance with permitting conditions. 

11.4.2.2 FIRE HAZARD REDUCTION 

Potential wildfire fuels will be reduced as needed by mowing or grazing in the mitigation areas 

where grazing is allowed. Ungrazed areas will be mowed or hayed only when required by local 

or State fire control agencies. The site will be maintained as required for fire control while 

limiting impacts on mitigation.  
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11.4.2.3 FENCING AND GATES 

During general inspections, the condition of fences and gates will be recorded. Fences and gates 

will be maintained as necessary by replacing posts, wire and gates, or other components as 

needed. Fences and gates will be maintained to prevent casual trespass, allow necessary access, 

and facilitate grazing regime and management (including cattle exclusion) where applicable. 

11.4.2.4 TRASH ACCUMULATION, VANDALISM, TRESPASS 

At least twice yearly (once before fall and once after the first heavy rain), trash will be collected 

from the mitigation areas and legally disposed of. Vandalism and trespass impacts will be 

repaired and rectified. Sources of trash and trespass will be monitored. 

11.4.2.5 UNAUTHORIZED MOTOR VEHICLE USE 

The perimeter of the mitigation properties will be inspected for evidence of unauthorized motor 

vehicle use/access. If necessary, corrective actions such as repairing locks, fences, and gates will 

be completed by the Land Manager. 

11.4.2.6 GRAZING MANAGEMENT 

A grazing plan has been developed for the offsite mitigation parcels on which BM and NCSG 

management areas and certain wetland rehabilitation occur.  (Appendix Q).  The grazing plan 

includes grazing goals and objectives and a specific grazing regime. The grazing plan will be 

implemented during the short-term maintenance period. Once the short-term maintenance period 

is completed (after completion of performance monitoring and resource agency agreement that 

all mitigation has met the success criteria), the long-term management period will begin. At this 

time, the grazing plan and all treatments will be reviewed by the Land Manager to determine 

whether changes are necessary. MCRCD may need to consult a rangeland specialist if it is 

suspected that changes are needed. After this review, the grazing plan will be reviewed as often 

as necessary to determine the need to adjust any of the grazing treatments. 

Grazing leases have been established to cover all mitigation areas that require grazing. The 

leases were developed under the guidance of the grazing management plan and have the 

flexibility necessary to support an adaptive management approach. During general inspections, 

the Land Manager will check to see that grazing leases are being followed. If not, the Land 

Manager will work with the lessee to bring the livestock operation into compliance with the 

lease. The Land Manager will adjust leases (e.g., stocking rates, season) should it be necessary to 

support the ongoing health of the mitigation. 
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11.4.2.7 THATCH ACCUMULATION 

The Land Manager or Land Manager’s Qualified Personnel will make an annual determination 

as to the extent of thatch accumulation in the grazed mitigation areas. Suitable thatch level, or 

RDM level, for a given area is defined in the grazing management plan. If excess thatch is 

present, the Land Manager and Land Manager’s Qualified Personnel will work together to 

determine the best removal practice for the site. Several management practices can be used to 

address this issue, including controlled burning, mowing, and grazing as described below. 

Controlled burns: Controlled burning is an excellent way to eliminate accumulated plant matter 

and also serves to reduce cover of nonnative annual grasses. If a controlled burn is to be used, all 

necessary agencies, as applicable, will be advised, and the burn will be carried out in a safe and 

legal manner. 

Mowing: Another method to remove thatch is mechanical mowing of the site. In order for 

mowing to be effective for thatch removal, the cut material must be removed from the site. In 

addition, the mowing regime should to be timed to minimize the invasion of invasive plant 

species. To date, little research has been conducted on mowing for thatch management, but 

mowing would be expected to be effective for thatch management and is probably a realistic 

management practice for portions of the mitigation properties.  

Grazing: Grazing can be used to reduce thatch buildup in both wetland and upland areas. 

Livestock may be employed in smaller areas to effectively remove unwanted vegetation. 

Livestock grazing is a powerful vegetation management tool that can be used to manage for 

ecosystem health; however, used improperly, it can have detrimental effects. Generally a 

livestock grazing regime is based on four rangeland management strategies: (1) kind and breed 

of livestock, (2) timing and duration of grazing, (3) stocking rates, and (4) animal distribution. 

Recommendations for the grazing regime will vary to best meet the management needs for the 

vegetative community/wildlife habitat and will be flexible to accommodate variation in annual 

rainfall and other such environmental factors. Grazing practices will be modified as needed, and 

fencing will be installed to protect sensitive areas such as riparian habitats. If thatch is not being 

successfully removed through grazing, the stocking rate may be modified on the offsite 

mitigation parcels where grazing is allowed or interior fences between designated pastures may 

be permanently or temporarily relocated or added. 
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11.4.2.8 INVASIVE SPECIES CONTROL ON MITIGATION LANDS 

Habitat lands will be monitored every other year to assess for invasive species.  Where 

composition of habitat reflects dense stands of native species (e.g. established wetland 

perennials) a 5-year monitoring interval may be utilized.  See Chapter 8, section 8.3.2 for 

information on weeds and invasive species control. 

11.4.2.9 MOSQUITO ABATEMENT 

The additional wet meadow wetlands establishment on the offsite mitigation parcels is not 

expected to create a mosquito nuisance, primarily because of mosquitoes’ seasonal nature and 

the lack of longstanding open water. However, if mosquitoes associated with any of the aquatic 

habitats (such as the existing tule marsh) in the offsite mitigation areas become a nuisance or 

health hazard, mosquito abatement issues will be addressed through the development of a plan 

by the Land Manager and the local mosquito and vector control district. 

11.4.2.10 STREAM CHANNEL ASSESSMENT AND MAINTENANCE 

Annual stream channel surveys will be performed on all streams located within the mitigation 

lands to identify locations of large debris and/or sediment accumulations, in-stream structures 

etc… that present issues regarding fish passage or potential flooding of adjacent properties, as 

well as to identify opportunities for managing for lateral movement (downed trees, large woody 

debris, etc…).  Stream channel surveys will also gather information on the extent and location of 

invasive species along the stream banks (as defined in Table 8-1).   

As a follow-up to annual survey, maintenance activities within the streams bed, bank and 

channel are likely to include debris removal, sediment removal, cleaning of culverts, bank 

stabilization, removal of in-stream structures and invasive species eradication.  Such stream 

disturbing activities shall be subject to prior authorization and review by resource agencies and 

in accordance with 401 Water Quality Certification and 1600 permitting as applicable. 

Permissible maintenance activities that may not require permitting or prior notification include: 

hand-clearing of vegetation and/or invasive species; seasonal (low-flow) fence installation and 

removal and fence repair. 

Annual stream channel surveys will be performed no later than August 15 in each year, on all 

streams located within the mitigation lands to identify and document locations of large debris 

and/or sediment accumulations, in-stream structures etc… that present issues regarding fish 

passage or potential flooding of adjacent properties, as well as to identify opportunities for 

managing for lateral movement (downed trees, large woody debris, etc…).  Stream channel 
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surveys will also document the extent and location of invasive species along the stream banks (as 

defined in Table 8-1).  

No later than September 15 of each year, the Land Manager will submit one or more reports to 

CDFW and the RWQCB for review and written approval of any proposed in-stream work and 

bank maintenance activities prior to conducting any of the maintenance work identified.  

Permissible maintenance activities that may not require permitting or prior notification include: 

hand-clearing of vegetation and/or invasive species; seasonal (low-flow) fence installation and 

removal and fence repair. 

Maintenance activities within the streams bed, bank and channel are likely to include debris 

removal, sediment removal, cleaning of culverts, bank stabilization, removal of in-stream 

structures and invasive species eradication. Such stream disturbing activities shall be subject to 

prior authorization and review by resource agencies and in accordance with 401 Water Quality 

Certification and 1600 permitting as applicable.  

11.4.3 Biological Monitoring 

The performance standards achieved at the end of short-term monitoring become the baseline 

conditions for long-term management.  For preserved habitat, the baseline conditions are based 

on site conditions at Year 1 long-term management. The approach to the long-term management 

of the mitigation sites’ biological resources is to conduct monitoring of selected characteristics in 

Years 5, 10, and 15 and then every 10 years thereafter to determine stability and ongoing trends 

of the preserved, established, and rehabilitated wetlands, BM, NCSG, riparian corridors, and oak 

woodlands. Monitoring will include abundance surveys for NCSG and BM, aerial canopy cover 

for riparian and oak woodland, cattle grazing impacts, wetland species plant cover, and select 

CRAM biotic attributes and will include photomonitoring. While it is not anticipated that major 

management actions will be needed, an objective of this long-term management plan is to 

monitor and identify any issues that arise and use adaptive management to determine what 

actions might be appropriate. If adaptive management actions become necessary, the monitoring 

schedule may be adjusted to increase the frequency, or follow-up inspections required, to track 

success. The Qualified Personnel will have the knowledge, training, and experience to 

accomplish monitoring responsibilities. Biological Monitoring Reports will be provided to the 

resource agencies. 
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11.4.3.1 LISTED PLANTS 

NCSG establishment and rehabilitation sites and BM rehabilitation sites are located primarily in 

seasonal marshes, vernal pools, swales, and other types of seasonally mesic areas. These sites 

will require continuous access to a supply of shallow surface water and groundwater during late 

spring and early summer to allow the completion of the plants’ life cycle. In situations where 

surrounding hydrologic activities on adjacent lands may impact the listed species, the Land 

Manager will coordinate with owners of adjacent lands and provide comments to the resource 

agencies regarding potential impacts to the mitigation lands. 

BM requires a full-sun to partial-shade exposure, and even though it can grow quite tall in 

conditions where it is forced to compete with tall forbs and grasses to reach the sun, it prefers 

open sites with little competition. The BM rehabilitation sites may have to be grazed by cattle 

under a closely tailored management regime for the purpose of reducing competitive vegetation.  

NCSG thrives in partially shaded areas along edges of broadleaf or coniferous forests. Because 

of its height, which often exceeds 4 feet, the grass does not appear to have much competition. 

The only serious competitors are Harding grass (Phalaris aquatica) and tall fescue (Festuca 

arundinacea) and encroachment of woody vegetation. The establishment and rehabilitation sites 

will be closely observed for these species and, if they occur at levels that are deemed detrimental 

to the NCSG, the Land Manager will take actions to reduce and control them. Furthermore, 

woody understory (vines and shrubs) will not be allowed to expand into areas where it 

potentially may shade out or otherwise compete with the NCSG. 

Other invasive species listed in Table 8-1 in the establishment and rehabilitation sites will be 

monitored continuously, and if their aerial cover exceeds baseline or these species otherwise 

compete with the listed plants, their removal will be initiated to reduce them to acceptable limits. 

One of the management objectives of the grazing plan is to maintain, and expand if possible, the 

listed species. If necessary, a rangeland specialist will be consulted to adapt the grazing plan in 

order to help reach that objective. 

The abundance surveys for the listed plants will be performed in the same season outlined in 

Table 10-2. Surveys for BM will be done sometime during the April/May blooming period. 

NCSG surveys will be done sometime between April and June, during the blooming period. 

Environmental conditions such as hydrology, woody species intrusion, and invasive species in 

the rehabilitated habitats will be recorded and mapped as necessary. 
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Permanent points for taking photographs will be established, and a site map showing the photo 

points for the mitigation project file will be prepared. Reference photographs will be taken of 

each listed plant population with the same frequency as the biological monitoring and at the 

same time the surveys are conducted. 

11.4.3.2 CATEGORY I RIPARIAN CORRIDOR (PROTECTED FISHERIES) 

Impacts on protected fisheries will be mitigated primarily through creation of new riparian areas 

on critical, poorly vegetated reaches of Outlet Creek and its salmonid stream tributaries. 

Additional mitigation will be done through fish passage improvements on streams along US 101. 

During long-term management, Category I Riparian Corridors will be carefully managed, 

monitored, conserved, and maintained. Management of Category I Riparian Corridors will 

include the streams themselves (bed, bank and channel) to maintain fish passage for protected 

species, and to manage for lateral stream movement and secondary floodplain development.  

Plan for increasing connectivity of the adjacent floodplains with the stream channels wherever 

possible, to permit fish to return to the channels during receding limbs of high water events. 

As part of the biological monitoring, data will be recorded for riparian canopy cover in the same 

season outlined in Table 10-4. Aerial photographs will be taken during monitoring years, will be 

used to determine aerial canopy cover, and will be field-verified. General observations of plant 

community health and natural recruitment will be documented during field verification. Notes 

will include observations of wildlife species observed. 

Canopy cover for established riparian habitat will be monitored to determine if it drops below 

5% of the final short-term performance standard. If cover has dropped below 5% of the 

performance standard, then corrective actions may be employed by the Land Manager, in 

consultation with the appropriate resource agencies.   

Canopy cover for preserved riparian habitat will be monitored to determine if it drops below 5% 

of baseline canopy cover. Baseline canopy cover will be determined by evaluating aerieal 

photographs taken in Year 1 of long term management.  If cover has dropped below 5% of 

baseline canopy cover, then corrective actions may be employed by the Land Manager, in 

consultation with the appropriate resource agencies.   

The bed, banks and channels of all streams within the mitigation lands will be inspected annually 

and assessed for any potential, on-going fish passage maintenance needs.  
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11.4.3.3 WETLANDS 

Wetlands will be monitored, conserved, maintained, and managed.  

As part of biological monitoring for established wetlands, data will be recorded for relative 

percent cover by wetland plant species, relative percent cover by native plant species, species 

richness, hydroperiod, and invasive species in the same season outlined in Table 10-3. General 

observations of plant community health will be documented during surveys. Notes will include 

observations of wildlife species encountered. In rehabilitated wetlands, data will be recorded for 

the select CRAM biotic metrics and invasive species in the same season outlined in Table 10-4. 

Permanent points for taking photographs will be established, and a site map showing the photo 

points will be prepared for the mitigation project file. Reference photographs will be taken of the 

overall wetland mosaic with the same frequency as the biological monitoring during the month 

of April. Photos will be included in the monitoring report. 

Established and rehabilitated wetlands will be monitored to determine if percent cover of 

wetland species, native plant species, species richness, hydroperiod and invasive species drop 

below 5% of the final short-term performance standards.  If these habitat monitoring parameters 

drop below 5% of the performance standards , then corrective actions may be employed by the 

Land Manager, in consultation with the appropriate resource agencies.  

11.4.3.4 CATEGORY II AND III RIPARIAN CORRIDORS 

As part of the biological monitoring, data will be recorded for riparian canopy cover in the same 

season outlined in Table 10-4. Aerial photographs will be taken during monitoring years, will be 

used to determine aerial canopy cover, and will be field-verified. General observations of plant 

community health and natural recruitment will be documented during field verification. Notes 

will include observations of wildlife species observed. 

Canopy cover for established riparian habitat will be monitored to determine if it drops below 

5% of the final short-term performance standard. If cover has dropped below 5% of the 

performance standard, then corrective actions may be employed by the Land Manager, in 

consultation with the appropriate resource agencies.   

Canopy cover for preserved riparian habitat will be monitored to determine if it drops below 5% 

of baseline canopy cover. Baseline canopy cover will be determined by evaluating aerieal 

photographs taken in Year 1 of long term management.  If cover has dropped below 5% of 

baseline canopy cover, then corrective actions may be employed by the Land Manager, in 

consultation with the appropriate resource agencies.   
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11.4.3.5 OAK WOODLANDS 

Preserved and established oak woodlands at the mitigation project sites will be monitored, 

conserved, and maintained as described here. 

As part of the biological monitoring, data will be recorded for oak woodland canopy cover in the 

same season as outlined in Table 10-3. Aerial photographs will be taken during monitoring years, 

will be used to determine aerial canopy cover, and will be field-verified. General observations of 

plant community health and natural recruitment will be documented during field verification. 

Notes will include observations of wildlife species observed.  

Total oak woodland canopy cover for preserved habitat will be monitored to determine if it drops 

below 5% of baseline canopy cover. Baseline canopy cover will be determined by evaluating 

aerieal photographs taken in Year 1 of long-term management.  If cover has dropped below 5% 

of baseline canopy cover, then corrective actions may be employed by the Land Manager, in 

consultation with the appropriate resource agencies.   

11.4.3.6 EROSION  

Caltrans conducted an assessment of existing erosion sites at the offsite mitigation parcels in 

May 2010 (Appendix N). Forty erosion features were identified. Of those 40, five were 

recommended for restoration as part of the mitigation because these sites can immediately 

improve water quality in the area, among other factors outlined in Appendix N. 

Long-term monitoring will be conducted for the erosion sites. Visual inspections of the eroding 

bank and headcut repair sites will be conducted to evaluate the condition and effectiveness of 

these features in controlling erosion at these sites. If it is determined that the sites are 

contributing to excessive sediment, the Land Manager will document this as part of the General 

Inspection Report and begin the adaptive management process outlined in Chapter 12 to rectify 

the situation.  

11.4.4 Reporting and Administration 

Annual Grazing Management Plan:  A written plan, prepared mid to late winter, which puts 

forth the proposed grazing regieme for the upcoming grazing season. See Appendix Q for 

detailed information on this annual plan.  

Annual Stream Channel Assessment Report: An assessment will be conducted as per section 

11.4.2.10.  
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Annual General Inspection Report: A written report will be submitted to the resource agencies 

and Caltrans by December 30th of each year. This report will include:  

 A map of the mitigation area. 

 Representative photos documenting the status of the select mitigation areas. 

 Observations from the general inspections. 

 An Inspection Sheet (Attachment A). 

 Documentation of maintenance activities accomplished for the season. 

 Every-other-year invasive species survey results. 

 Mapping of invasive species treatment area including description of treatment and follow-up 

survey results. 

 Documentation of any herbicide use within the mitigation properties. 

 Grazing results. 

 Proposed changes in scope, location or type of infrastructure. 

 Endowment accounting. 

 Recommendations for altered management practices as needed. 

Biological Monitoring Report: This report, covering the biological monitoring, will be written 

and submitted to the resource agencies in Years 5, 10, 15, and then every 10 years thereafter. The 

report is intended to track whether the mitigation is self-sustaining in perpetuity. It will include 

the results of the biological monitoring. The report will be submitted to the resource agencies and 

Caltrans by December 30 of each year. 

11.5 Task Prioritization 

This section establishes a procedure to prioritize tasks in the event that unforeseen circumstances 

or events result in insufficient funding to accomplish all tasks. The Land Manager and the 

resource agencies will discuss task priorities and funding availability to determine which tasks 

will be implemented. In general, tasks are prioritized in this order: (1) those required by a local, 

State, or federal agency or for public safety; (2) those necessary to maintain or remediate habitat 

quality, such as trash control and vegetation management (grazing, mowing, invasives); and (3) 

those that monitor resources, particularly if past monitoring has not shown downward trends. 
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Final determination of task priorities in any given year of insufficient funding will be determined 

in consultation with the resource agencies and Caltrans. 

11.6 Transfer of Responsibilities and Plan Modification 

11.6.1 Transfer of Management Responsibilities 

Any subsequent transfer of management responsibilities under this long-term management plan 

to a different land manager will be requested in writing by the Land Manager. The request will 

be made to the resource agencies and Caltrans, which will issue written approval that will be 

incorporated as an amendment into this long-term management plan. Any subsequent land 

manager assumes responsibilities described in this long-term management plan and as required 

in the CE, unless otherwise amended in writing by the resource agencies. 

11.6.2 Replacement of Land Manager 

If the Land Manager fails to implement the tasks described in this long-term management plan 

and is notified of such failure in writing by any of the resource agencies, the Land Manager will 

have 90 days to remediate such failure. If failure is not remediated within 90 days, the Land 

Manager may request a meeting with the resource agencies to resolve the failure. Such meeting 

will occur within 30 days or a longer period if approved by the resource agencies. Based on the 

outcome of the meeting, or if no meeting is requested, the resource agencies may designate a 

replacement land manager in writing by amendment of this long-term management plan. 

Caltrans must approve of the prospective replacement prior to appointment. 

11.6.3 Amendments to Management Plan 

The Land Manager, property owner, and the resource agencies may meet and confer from time to 

time, upon the request of any one of them, to revise the long-term management plan to better 

meet management objectives and preserve the habitat and mitigation goals of the mitigation 

property. Any proposed changes to the long-term management plan will be discussed with the 

resource agencies and the Land Manager. Any proposed changes will be designed with input 

from all parties. Amendments to the long-term management plan will be approved by the 

resource agencies in writing, will be required management components, and will be implemented 

by the Land Manager. 
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Attachment A. Offsite Mitigation Area Inspection Sheet 
 
Location:_______________________________ _______ Date:_______________ 
Inspector:_______________________________________________________________ 
General Observations:____________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
 

Yes No Potential Issues 
  Erosion 

  Is there any adjacent sheet-flow drainage causing erosion? 
  Fire Hazard Reduction 

  Are there any fire dangers or hazards at this site? 
  Fencing and Gates 

  Are there any gates or fencing needing repair or replacement? 
  Trash Accumulation 

  Does trash need to be removed? 
  Unauthorized Motor Vehicle Use 

  Is there any unauthorized motor vehicle use identified? 
  Grazing Management 

  Are grazing leases in compliance? 
  Disking and Topography 

  Has any land disturbance occurred? 
  Additional Roads and Trails 

  Have any new roads or trails been created? 
  Equipment or Fuel Storage 

  Is there any equipment or fuel being stored in the mitigation area? 
  Construction 

  Has any construction occurred on the mitigation area? 
  Thatch accumulation 

  Is excess thatch present that is hindering the mitigation values of the property? 
  Nonnative Invasive Species 

  Have any additional invasive plants been introduced? 
  Mosquito Abatement 

  Have mosquitoes become a health hazard? 
Creek Sediment Maintenance 

  Is sediment in the creeks threatening anadromous fish? 
 
For every YES, document the noncompliance and identify how the situation is to be resolved.   
For all compliance issues, record the date the landowner was advised of the situation and the steps taken 
to resolve the issue.  Attach to mitigation site inspection sheet. 
 
Date of follow up site visit to determine compliance:__________________________ 

  Were all issues resolved? 

If no, what additional steps will be taken? Attach to mitigation site inspection sheet.
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Chapter 12 Adaptive Management 
 

Adaptive management requires observing long-term population trends and how they respond to 
management activities. For the purposes of this MMP, adaptive management is a learning and 
decision process employed in response to observed significant changes that have detrimental 
effects on the mitigation goals and objectives. Adaptive management, a component of risk 
management9 does not represent an end in itself, but rather a means to more effective 
management decisions and enhanced benefits to the resources. Its true measure is in how well it 
helps meet environmental goals, increases scientific knowledge, and reduces tensions among 
stakeholders.   

The adaptive management strategy for the Willits Bypass Mitigation area will be used to 
evaluate and work within the constraints of the normal, dynamic environmental conditions (e.g., 
ongoing sedimentation due to upstream land use) and natural processes (e.g., meandering creek 
beds) of the mitigation sites. Mitigation will be allowed to conform to this dynamic environment 
as it responds to the normal conditions and natural processes. Adaptive management actions will 
avoid creating situations that require recurring intervention to redirect or compete with the 
valley’s normal conditions and natural processes.  

Adaptive management is warranted when there are consequential decisions to be made, when the 

objectives of management are clear, when the value of reducing uncertainty is high, when 

uncertainty can be expressed as a set of competing, testable hypotheses and models, and when a 

monitoring system can be put in place with a reasonable expectation of reducing uncertainty. 

Often resource management involves a decision-making environment characterized by multiple 

(often competing) management objectives, constrained management authorities and capabilities, 

dynamic ecological and physical systems, and uncertain responses to management actions.  

Management therefore involves not only attempting to predict how ecological or physical 

systems are likely to respond to interventions, but also identifying what management options are 

                                                      
 
9 Risk Management consists of adaptive management, contingency and legal funding. It is critical to have  
risk management planning as part of the stewardship of the mitigation site.  Due to the high degree of 
uncertainty and risk in managing the site to the performance standards demanded under this plan, 
additional costs beyond those traditional stewardship costs are anticipated.  Hence the need for an 

Adaptive Management fund, Contingency fund, and a Legal fund within the long-term stewardship 
budget.  These funds are further discussed in Chapter 13. 

 



Chapter 12. Adaptive Management 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
12-2 

 

available, what outcomes are desired, how much risk can be tolerated, and how best to choose 

among a set of alternative actions.  

Natural resource stewardship should use science- based information and best management 

practices to make informed decisions for adaptive management.   Examples of this include the 

control of water releases from a dam, direct manipulation of plant or animal populations through 

harvesting, stocking, or transplanting, and manipulations of ecosystems through chemical or 

physical changes to habitats.  Similarly, Baker’s meadowfoam (BM) management and 

monitoring data is currently being collected in Little Lake Valley that may be subjected to 

hypothesis testing and modeling to develop an adaptive management response on mitigation 

lands as appropriate. The hypotheses presented for testing under an adaptive management 

program to increase the BM populations could include changing the timing and intensity of 

grazing, using different types of livestock, mowing, burning or other management actions.   

Adaptive management requires stated management objectives to guide decisions about what to 

try, and explicit assumptions about expected outcomes to compare against actual outcomes.  The 

linkages among management objectives, learning about the system, and adjusting direction based 

on what is learned distinguish adaptive management from a simple trial and error process. 

Success in adaptive management ultimately depends on effectively linking monitoring and 

assessment to objective-driven decision making.  

Natural recruitment, succession, and type changes in natural resource habitats will be accepted as 

part of this approach. For example, if a wet meadow received additional flooding due to changes 

in hydrology, thus converting a grassy wet meadow to an emergent marsh, adaptive management 

would not be considered prudent because such a condition constitutes a type change within the 

same natural resource habitat.  Another example is a stream that over time meanders into a BM 

population and washes out the some of the plants. The creek would not be redirected back to its 

previous bed and held there by artificial devices. Instead, the area of BM would be lost because 

of the meandering creek bed as part of the natural processes of the site. 

 

What Adaptive Management Is Not:  

Adaptive management is not: remediation/restoration to meet an initial success criteria or 
performance standards, short-term fixes, responding to single physical events (flooding, 
lightening, vandalism, erosion, tree fall, etc.), responding to short-term problems caused by 
weather, human interruptions, normal cyclic plant and animal populations, etc., guessing or panic 
mode.  
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Agency Review Team 

Adaptive management will be performed by the long-term Land Manager in consultation with 

the Agency Review Team (ART). The ART will consist of Caltrans, CDFW and NCRWQCB, 

and any other agencies as appropriate. In the annual report to the ART, the Land Manager will 

describe any conditions that warrant the initiation of the adaptive management process and 

request guidance from the ART prior to proceeding.  

Adaptive Management Process 

The following adaptive management process is designed to respond to problems that arise during 

long-term management.  

Identify Problem 

Develop hypotheses and models 

Implement action 

Monitor  action 

Review/ evaluate results 

Implement revised management strategy 

Repeat process : provide feedback loop that links monitoring and decision-making 

A graphical representation of this process is illustrated in Figure 1 below. 
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Figure 12-1 An Example of the Adaptive Management Process 
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12.1 Monitoring 

Monitoring of long-term trends is fundamental for adaptive management.  It is a source of data 
with which to test alternative hypotheses and measure progress toward accomplishing 
management objectives.  
 
The following issues and questions need to be addressed during the adaptive management 
process:  

a. Identify clear, measurable, and agreed-upon management objectives to guide 
decision making and evaluate management effectiveness over time. Objectives 
need to be specific, measurable, achievable, results-oriented, time-fixed.  

b. Keeping the following questions in mind will increase the likelihood that decision 
making will be guided by resource management objectives: 

• Have explicit and measurable management objectives been identified and 
developed? 

• Are the management objectives achievable and sustainable? 

• Have performance metrics relating to the management objectives been 
developed? 

• Has a system of monitoring and assessment relevant to the management 
objectives been developed and implemented so that progress in meeting the 
objectives can be tracked? 

• Have tradeoffs among management objectives been considered and are they 
understood? 

c. Design and implement a monitoring plan to track resource status and other key 
resource attributes  

d. Is there enough funding to complete the work?  If not, how will the scope of the 
adaptive management plan be altered to meet existing funds? 

 

The learning that is at the heart of adaptive management occurs through a comparison of 
hypotheses against estimated responses based on monitoring data. It is by means of these 
comparisons that monitoring is used to understand resource dynamics, and thus to confirm the 
most appropriate hypotheses about resource processes and their responses to management. By 
tracking useful measures of system response, well designed monitoring programs facilitate 
evaluation and learning in adaptive management.  

In general, monitoring provides data in adaptive management for four key purposes to: 

(i) evaluate progress toward achieving objectives;  
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(ii) determine resource status, in order to identify appropriate management 
actions;  

(iii) increase understanding of resource dynamics via the hypotheses against 
survey data; and  

(iv) enhance and develop models of resource dynamics as needed and appropriate. 

12.2 Adaptive Management Triggers  

The need for adaptive management may be triggered by changed habitat conditions, or by failure 
to meet and/or maintain long-term performance standards for 5 or more years.  If systematic 
monitoring (5 years minimum) reveals that one or more of the performance standards are not met 
for any of the mitigation sites, the adaptive management process is triggered. Once the Land 
Manager is aware adaptive management is necessary, the next step is to coordinate with the 
Agency Review Team to determine future actions. 

12.2.1 Changed Habitat Conditions 

Changed habitat conditions that may warrant adaptive management include, but are not limited 

to, the following:   

Changes in Hydrology 

Changes in hydrology could be natural or artificial and involve reductions or increases in 

duration and/or volume. The Land Manager will evaluate each circumstance. Where it is 

reasonable and within the scope of the MMP and the control of the responsible parties involved, 

hydrologic changes may be addressed with appropriate actions. Some of the foreseeable 

situations, are prolonged (multiple years) flooding, drought, and water supply issues.  

Fire 

Fire is a constant risk in this area.  A single fire event would not necessarily trigger adaptive 

management.  However, if fire frequency and /or intensity increase such that the ability to meet 

performance standards is impacted, adaptive management may be triggered.  

Invasive Species 

New invasive pathogens, plants or animals that invade the mitigation lands may need to be 

managed adaptively. This could include landscape- level changes that create bare soil (flood or 

wildfire) and allow invasive species to become established across large areas of the mitigation 
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lands.  Typical management practices that could increase the opportunity for new invasive 

species to become established may also trigger adaptive management. 

12.2.2 Failure to Meet Long-term Performance Standards 

Conditions discussed in this section, and other unforeseeable factors may have an impact on a 

mitigation site’s ability to meet the performance standards. These factors may act at a landscape 

or microclimate level. In any case, the adaptive management process is the same.  

The success of the mitigation sites will be evaluated by measuring various vegetation, hydrology, 

and/or water quality elements. Each mitigation type has multiple performance standards that 

measure its success. These multiple performance standards allow a line of evidence approach to 

determine whether a site is successful. In other words, failing one performance standard does 

not equate to the automatic failure of the mitigation site for which the performance standard is a 

measurement. For all mitigation types, with the exception of NCSG and BM, a site is not 

considered failing until at least two performance standards have not been met for at least 5 years. 

A failing site should not be confused with a site that has triggered the adaptive management 

process. A site may trigger the adaptive management process but still may be considered a 

successful site.  

Because of the limited locations to mitigate in the valley, it is not practical to abandon a site and 

relocate the mitigation should a site fail to meet performance standards. Instead, the sites will be 

reevaluated using the adaptive management process, and every remedial step within the control 

and ability of the Land Manager will be taken to correct the situation. The Land Manager is only 

required to manage to the funds available.  

All remedial steps, regardless of level of complexity or intensity, will be documented and 

included in the annual monitoring reports. If all remedial steps within the control, ability and 

funding of the Land Manager have been applied for 5 or more years without positive results, a 

reevaluation of the performance standards and hence, the entire MMP, may be needed (Section 

12.3).  

12.3 Funding 

Due to the high level of long-term risk in the management of the Willits mitigation areas subject 

to the MMP and current performance standards, additional costs beyond traditional stewardship 

funding are anticipated. Three separate funds are to be created within the long- term management 

budget.  This includes, 1) an Adaptive Management Fund, which will be used for the purposes 
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described above; 2) A Contingency Fund that provides an additional funding source for physical 

events above and beyond those anticipated and; 3) a Legal Fund, to aid in the event of any legal 

challenges.  These funds are further discussed in Chapter 13. 
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Chapter 13 Financial Assurances 

13.1 Background 

Caltrans acknowledges its obligation to comply with the financial assurance requirements of the 

California Department of Fish and Wildlife’s Section1602 Streambed Alteration Agreement and 

2081 Incidental Take Permit, and the North Coast Regional Water Quality Control Board’s 

(NCRWQCB) Clean Water Act (CWA) Section 401 Certification.  Caltrans includes with this 

MMP a Property Analysis Record (PAR) supporting the establishment of a non-wasting 

endowment to ensure that mitigation measures are adequately funded in perpetuity.  The PAR 

includes calculations and assumptions based on a systematic and thorough process to account for 

the costs of foreseeable long-term mitigation monitoring and maintenance activities.  Due to the 

high degree of uncertainty in managing the sites to performance standards demanded by this 

MMP, additional costs beyond traditional stewardship costs are anticipated.  To account for this, 

an adaptive management fund, contingency fund and legal fund have been established within the 

long-term stewardship budget. 

Mitigation costs have been calculated for actions related to the aforementioned permits.  In 

addition, the project is required to comply with the U.S. Army Corps of Engineers’ (USACE) 

CWA Section 404 Individual Permit No. 1991-194740N.  

The compensatory mitigation proposed in this MMP is considered part of the scope of the Willits 

Bypass Project, and as such is being funded with the same level of obligation as the roadway 

construction.  Funding for the construction, short- and long-term monitoring, management, and 

maintenance of the mitigation described in this document will originate from the Willits Bypass 

Project.  Mitigation funding is held in the Willits Bypass Expenditure Authorization (EA) 26200 

and earmarked as mitigation dollars.  Although it is being managed as a separate project, the 

Ryan Creek Fish Passage Project will be funded as compensatory mitigation for impacts on 

fisheries and waters of the State resulting from the Bypass project.  A separate project and EA 

have been established for the Ryan Creek Fish Passage Project work.  This money will cover the 

cost of the design as well as to contribute toward the construction cost of the South Fork portion 

of the Ryan Creek Fish Passage Project.  Caltrans also proposes to secure additional funding to 

construct the North Fork portion of the work. 

  



Chapter 13. Financial Assurances 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
13-2 

 

13.2 Program Information 

The Willits Bypass Project was programmed in the State Transportation Improvement Program 

(STIP) for start of construction in fiscal year 2009/2010, and was subsequently granted a 20-

month extension by the California Transportation Commission (CTC) from July 2010 to 

February 2012.   Commencement of critical construction activities of the Willits Bypass Project 

occurred in February 2013. 

The California Transportation Commission is an independent public agency consisting of eleven 

voting members and two non-voting ex-officio members, responsible for the programming and 

allocating of funds for the construction of highway, passenger rail and transit improvements 

throughout California.  The CTC allocates state funds for capital projects, consistent with the 

State Transportation Improvement Program (STIP), State Highway Operational Protection 

Program (SHOPP), Traffic Congestion Relief Program and other transportation programs.  The 

Commission typically meets monthly except for the months of July and November, with some of 

those monthly meetings taken up by hearings, forums or town hall meetings.  The CTC programs 

and allocates funds at their regularly scheduled meetings. 

At its March 29, 2012, meeting, the CTC programmed the construction component of the Willits 

Bypass Mitigation Project for $26.29 million, plus $21.53 million for Right of Way.  These 

funds are comprised of both Interregional Improvement Program (IIP) funds, as recommended to 

the CTC by Caltrans, and Regional Improvement Program (RIP) funds, as programmed by the 

Mendocino County of Governments (MCOG).  Additionally, federal demonstration program 

funds from two separate allocations under the Transportation Equity Act for the 21st Century 

(TEA-21) and Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for 

Users (SAFETEA-LU) federal surface transportation acts are included.  This breakdown of 

program funding is detailed in the Table 13-1 below. 

On May 7, 2013, the CTC approved Resolution STIP1B-1112-005 allocating $26.29 million for 

construction of the Mitigation Project.  The total cost programmed and allocated for the 

Mitigation Project is currently $54.07 million.  This cost would include purchase of the 

mitigation properties, mitigation construction (including the South Fork portion of the Ryan 

Creek Fish Passage Project), long-term monitoring, management, maintenance and reporting.  

  



Chapter 13. Financial Assurances 

Mitigation and Monitoring Proposal 
Willits Bypass Project 

June 2014 
13-3 

 

Table 13-1.  Willits Bypass Mitigation Project 

Programmed Funds 

 R/W Acquisition Construction Total 

IIP Funds $ 15,621,000 $ 22,346,000 $ 37,967,000 

RIP Funds $ 5,909,000 $ 3,944,000 $ 9,853,000 

Federal Demo     

(TEA-21) 

  $ 650,000 

Federal Demo 

(SAFETEA-LU) 

  $ 5,600,000 

  Total $ 54,070,000 

13.3 Mitigation Components 

13.3.1 Property Acquisition Costs 

Between 2010 and 2012, Caltrans purchased a total of 2,098.22 acres on 38 parcels of land 

adjacent to or near the Willits Bypass for compensatory mitigation consisting of a mix of 

wetland, riparian and oak woodland habitats suitable for restoration, preservation and 

management.  The properties were acquired by Caltrans in fee title for a total cost of $14.7 

million. 

13.3.2 Construction Costs 

The Mitigation Project was advertised to contractors on July 15, 2013, and subsequent changes 

(Addendums) to the project plans and special provisions were made at NCRWQCB’s and 

CDFW’s request.  Project bids were opened on October 22, 2013 - three bids were received - the 

lowest bid of $39.3 million substantially exceeded the Caltrans Engineer’s estimate of $13.1 

million.  On November 7, 2013, Caltrans rejected all bids and requested a 20-month time 

extension from the CTC in order to repackage the Mitigation Project contract into smaller 

contracts and re-advertise the contracts – that 20-month extension to August 2015 was granted at 

the December 11, 2013 CTC meeting. 
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Caltrans is repackaging the Mitigation Project into smaller contracts with the goal of attracting 

more competition from qualified smaller contractors.  The plans for those repackaged contracts 

will essentially be the same as those previously provided to the resource agencies for the original 

Mitigation Project plans.  Nevertheless, at the request of the NCRWQCB and CDFW, the 

repackaged plans will be shared with those agencies only and not for public review at the time of 

the internal Caltrans Plans and Estimates (P&E) review stage.  The NCRWQCB and CDFW will 

provide an expedited review and any comments on those plans.  The repackaged Mitigation 

Project contracts will follow the standard Caltrans process of advertising for bids, competing 

contractors submitting bids, and award/approval of contracts throughout 2015.  Caltrans’ 

contracting process provides at the time of contract award that additional supplemental “G-12” 

funding is established for unforeseen project cost increases.  In this case, that would be 

equivalent to about $2.83 million in G-12 authority.  

13.3.3 Short-term Mitigation Costs 

Short-term mitigation costs include the performance monitoring that will occur for five or ten 

years, depending on the mitigation type, and the short-term management and maintenance 

activities that are required in order to meet performance standards.  See Chapter 8 (Mitigation 

Maintenance Plan), Chapter 9 (Performance Standards) and Chapter 10 (Monitoring 

Methodology) for detailed discussions of these activities and requirements. 

The short-term performance monitoring, management and maintenance costs, currently 

estimated at $9.0 million, will be funded out of Caltrans’ capital outlay support budget for the 

project.  Therefore, there should be no need to seek CTC approval of a supplemental fund vote 

for the needed short-term mitigation funds. 

13.3.4 Long-term Mitigation Costs 

Current endowment funding for initial and long-term costs associated with offsite mitigation was 

calculated using a combination of the Property Analysis Record (PAR) program—a tool 

developed by the Center for Natural Lands Management, a non-profit organization dedicated to 

the protection of sensitive biological resources through professional, scientific based stewardship 

of mitigation and conservation lands in perpetuity—and a customized Microsoft Excel 

spreadsheet. The PAR was initially prepared by Caltrans biologists, and later substantially 

modified under the expertise of the Mendocino County Resource Conservation District (land 

manager for the mitigation properties), with assistance by their environmental mitigation 

consultants, EcoLogical Solutions. 
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The PAR is a computerized database method that is extremely effective in helping mitigation and 

conservation land managers calculate the costs of land management for a specific project.  The 

PAR helps analyze the characteristics and needs of the property from which management 

requirements are derived.  It helps pinpoint management tasks and estimates their costs as well as 

the necessary administrative costs to provide the full cost of managing any property. 

The PAR generates a concise report that serves as a well-substantiated basis for long-term 

funding, including endowments, special district fees, and other sources.  The PAR was used to 

help develop the list of necessary tasks, resources, equipment, and unit costs.  Due to the high 

level of long term risk in the management of the mitigation lands (e.g. location in a floodplain, 

potential for costly catastrophic events, climate change, rigorous long-term performance 

standards), the PAR calculations include costs for an adaptive management fund, a contingency  

fund and a legal fund.  Also, unit costs were adjusted if research or experience indicated that a 

particular PAR unit cost estimate was not suitable for project-specific circumstances.  The 

Microsoft Excel spreadsheet was used to reorganize, calculate, and track the tasks and costs in a 

more intuitive, reader-friendly style and can be found in Appendix R. 

Per the requirement of CDFW’s Incidental Take Permit 2081-2010-007-01, Amendment No. 1, 

Caltrans employed the PAR default rate for contingencies at 10% to “hedge against 

underestimation of the fund, unanticipated expenditures or inflation”.  However, higher 

contingency rates were used if a particular maintenance activity was considered higher risk 

(uncertainty in the level of effort), such as annual fence replacement, annual ditch maintenance 

or the cost of fuel. Moreover, Caltrans also used a more conservative reinvestment return rate of 

4% (vs. the PAR default of 5%), and, per the recommendation of the MCRCD, an administration 

overhead rate of 26%. 

 

The PAR also includes amounts to cover any long-term adaptive management, contingency and 

legal expenses, as follows. 

 

Adaptive Management Fund.  This account will be funded as a line item from the PAR, with 
annual contributions being made to build the account.  If it is determined that adaptive 
management may be warranted based on the evaluation process presented in Chapter 12, money 
in this account may be used to fund the investigation and implement recommendations with 
regards to adaptive management responses.  Restrictions and criteria for the withdrawal of 
money will be developed in conjunction with the long-term land manager (MCRCD), to ensure 
the account is managed as a perpetual fund.  The decision to withdraw and use money from the 
account for this purpose will be made in consultation with the resource agencies. 

Contingency Fund. This account, funded as a line item from the PAR, provides an additional 
funding source for physical (catastrophic) events above and beyond those anticipated in the PAR. 
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Restrictions and criteria for the withdrawal of money will be developed in conjunction with the 
long-term land manager (MCRCD), to ensure the account is managed as a perpetual fund. 

Legal Fund.  This account will be funded as a line item from the PAR, to aid in the event of any 
legal challenges involving the mitigation lands.  

The current cost estimate for the long-term endowment is approximately $17.6 million.  A 

transfer agreement authorizing transfer of the funds to NFWF will be drafted with a goal of 

meeting the transfer requirements in the Section 1602 Agreement, as amended.  An 

administrative Program Change Request (PCR) will be prepared within Caltrans at the beginning 

of the coming fiscal year (FY 2014/15) to secure the additional mitigation funding needed for the 

long-term endowment according to that schedule.  Both the transfer agreement and the PCR will 

follow an internal Caltrans Right of Way administrative process Therefore, there should be no 

need to seek CTC approval of a supplemental fund vote to secure the needed long-term 

mitigation funds.  The endowment will be held and managed in perpetuity by the National Fish 

and Wildlife Foundation (NFWF), an independent 501(c)(3) non-profit organization created by 

Congress in 1984 to help protect and restore the nation’s fish, wildlife, plants and habitats.   

13.4 Mitigation Cost Breakdown 

Table 13-2 lists the remaining mitigation components and their funding sources.  Much has 

already been accomplished on the Mitigation Project.  As previously noted, mitigation parcels 

were acquired from 2010 through 2012, and a very lengthy and multi-agency collaborative 

process completed to prepare the PAR.  Work is currently progressing under a CCO to install 

off-site mitigation fencing and grazing infrastructure for the Mitigation Project.  A service 

contract is proceeding for contracting out the off-site seed collection and plant propagation work 

so that plants will be available when the mitigation construction contracts come on-line.  Final 

design work for the Ryan Creek (both North and South Forks) fish passage improvements is 

underway; this mitigation will occur under a separate construction contract.  On-site Willits 

Bypass mitigation and monitoring restoration is being performed as a contract item under the 

Bypass construction contract.  Off-site mitigation performance monitoring will be done with 

Caltrans resources using a combination of mitigation consultants and Caltrans staff.  Recently, 

the NCRWQCB requested additional erosion repair mitigation be provided along South Haehl 

Creek to offset the temporal loss caused by a delay in the mitigation schedule – that mitigation 

work will be done by way of a CCO under the Willits Bypass construction contract. 
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Table 13-2.  Willits Bypass Mitigation Project 

Cost Breakdown 

Mitigation 

Component 

Cost Estimate Funded (in 

part) from the 

CTC 

programmed 

amount 

Funded (in part) 

from the Willits 

Bypass 

construction 

contract (CCO) 

Additional 

funding needed by 

supplemental 

CTC vote 

Repackaged 

mitigation 

contracts  

$35 - $38 

million 

   

Short-term co-

operative 

agreement  to 

manage & 

maintain 1600 

grazed acres over 

years 1 thru 10 

$9 million    

Long-term 

endowment (PAR) 

$17.6 million    

Total $ 62-65 million    

This preliminary estimate (May 2014) shown in Table 13-2 is very conservative by necessity at 

this early stage of the mitigation implementation in order to satisfy the financial risk 

requirements of the regulatory and permitting process.  Included in this total cost is the 

Engineer’s estimate for the repackaged construction contracts, which is also very preliminary 

and will be adjusted as more mitigation contract details are developed prior to advertising for 

construction bids.  Actual costs could prove to be substantially less if construction bids come in 

below the Engineer’s estimate, and as on-going mitigation expenditures are better understood 

that may allow beneficial (to both the cost and success of the mitigation) adjustments to be made 

to the mitigation requirements over time. 

Caltrans expects the repackaged construction contract bids to come in within budget.  If not, 

Caltrans will need to seek supplemental funding from the CTC for construction of the Mitigation 
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Project at that time.  As previously noted, the schedule for award/approval of the repackaged 

mitigation contracts will occur throughout 2015. 

13.5 Funding Assurance 

Caltrans has repeatedly affirmed its commitment to meeting its financial requirements for the 

Willits Bypass Mitigation Project, as follows. 

In a February 26, 2010 letter to CDFW, Caltrans noted its obligation to fully mitigate for impacts 

to coho salmon and committed resources to fish passage improvements at Ryan Creek.  The 

letter also addressed compensatory mitigation for impacts to North Coast semaphore grass, and 

noted the STIP programmed funds budgeted for compensatory mitigation, including property 

acquisition, sufficient endowments to fully fund management and maintenance in perpetuity, 

monitoring and reporting. 

In an August 13, 2010 letter to USACE, Caltrans documented its financial assurances, 

specifically enumerated and applicable to government sponsored projects under 33 CFR 332.3 

(n)(2), in accord with USACE regulatory requirements.  The letter noted Caltrans’ expenditure of 

over $8 million in mitigation property acquisition, its intent to make further property purchases 

for an additional $4.7 million, and the CTC’s allocation of $30.42 million for Willits Bypass 

mitigation.  

In an August 18, 2010 letter to CDFW, Caltrans reiterated the information provided to USACE 

on August 13, 2010, and documented its responsibility for compliance with the  financial 

assurance requirements in Section 9, Performance Security, of Incidental Take Permit No. 2081-

2010-007-01. 

In an October 4, 2012 letter to USACE, Caltrans noted that all of the mitigation properties had 

been purchased in fee title at a cost of $14.7 million, and outlined the estimated mitigation 

construction costs, short-term performance monitoring and maintenance costs, and long-term 

mitigation management non-wasting endowment costs.  In that letter, Caltrans District 1 Director 

Charles Fielder stated that “In the unlikely event there are cost increases that exceed the 

supplemental G-12 funding, additional funds can be obtained with a CTC supplemental vote”.   

In a February 7, 2013 letter to USACE, Caltrans confirmed that the CTC had programmed 

$47.82 million for the capital phase of the Willits Bypass Mitigation Project, as well as an 

additional $6.25 million of federal demo funds for a total of $54.07 million.  The letter also noted 

that the programmed funds are reserved strictly for the Mitigation Project only, and that they 
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would not be used for cost overruns on the freeway project or any other work other than the 

Mitigation Project.  That letter provided financial assurances in compliance with Special 

Condition 3 of USACE Permit No. 11991-194740N.   In that letter, Caltrans District 1 Director 

Charles Fielder added the reminder that “Caltrans is a government agency that is ‘here to stay’ 

and is committed to constructing the mitigation project”. 

These five letters of financial assurance and this MMP strongly convey the message that Caltrans 

understands its financial responsibilities and legal requirements for permit compliance, is 

committed to fulfilling its mitigation requirements, and is actively engaged in implementing the 

mitigation for the Willits Bypass project.  As a responsible public agency that is “here to stay”, 

Caltrans remains committed to returning to the CTC to seek a supplemental vote as needed and 

at the appropriate time.   
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