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Introduction 
This plan describes the ecological design, implementation, and monitoring activities for the 
installation of the 3 acre native grass planting on the banks of the lower Calaveras River on the 
University of the Pacific (UOP) property.  The goals of this project are to:  
 
• Establish a self-sustaining community of native grass and grass-like species approved by 

the Central Valley Flood Protection Board (CVFPB) 
• Improve water quality along this stretch of the lower Calaveras River 
• Provide opportunities for community involvement and education (Table 1) 

 
The planting design, implementation, and maintenance activities are consistent with the 
guideline specifications of the CVFPB and with River Partners adaptive management strategy for 
riparian restoration. 
 
Funding for this riparian grassland restoration project was awarded by the National Fish and 
Wildlife Foundation (NFWF) with funding provided by Pacific Gas and Electric (PG&E) and the 
S.D. Bechtel, Jr. Foundation.  Partners of this project include Defenders of Wildlife (Defenders), 
Friends of the Lower Calaveras River (FLCR), and UOP and will provide support in the 
community involvement and education opportunities that this project will bring to the local 
community.  Additionally, River Partners is working directly with San Joaquin County who is 
responsible for levee maintenance in the project area. 



 
   Table 1. Summary of Project goals, objectives, and special considerations. 

 

Reduce the cover of non-native weed species by at least 50% by November 30, 2012

Establish at least four native species of grass and herbaceous species by November 30, 2012

Improve water turbidity from pre-project conditions to post-project conditions

Improve migration conditions for anadramous fish along the stretch of the Calaveras River 
that runs through the project area

Provide foraging habitat for many riparian species including Great Egret, River Otter, and 
many polinator species

Install 14 interpretive signs along the Lower Calaveras River to educate visitors of the 
importance of native vegetation in the designated floodway

Host at least 60 meetings with individual landowners to explain the importance of the lower 
Calaveras River to the region

Provide multiple opportunities for community involvement in restoration activities including 
planting events and student involvement in environmental monitoring efforts to evaluate 
project success

Host multiple events to provide community recreation and education opportunities along the 
lower Calaveras River including river walks and other organized events

.

.

.

.

.

.

.

.

.

Environmental Project Goals and Objectives

Community Involvement and Education Objectives

 
 

Site Description 

A. Location 
The Lower Calaveras River Demonstration Grass Planting project is located on the southern 
bank of the Calaveras River on the University of the Pacific campus in downtown Stockton, San 
Joaquin County, California (Figure 1).  The project area is within the designated floodway 
between two U.S. Army Corps of Engineer (USACE) levees which provide flood control for the 
City of Stockton and San Joaquin County (Figure 2).  The project will restore 1,500 linear feet of 
project levee and 3 acres of floodplain restoration to native grasses and herbs.  Because of the 
project area location both on the UOP campus and in a downtown urban setting, the project area 
experiences a great deal of recreational foot traffic from humans and represents a prime location 
for exposure for a demonstration planting such as this one. 
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B. Ecological Conditions 
The banks of the river within the project area predominantly covered with non-native annual 
grasses that provide minimal benefits for native wildlife including many pollinator species.  If 
the current levee vegetation management practices were to remain unchanged, this site would 
continue to be dominated by non-native vegetative species. Water quality in the Calaveras River 
is also a concern, as rainwater collects pollutants from urban runoff before entering the River 
channel.  This stretch of the Calaveras River is used as a migratory corridor for fall-run Chinook 
salmon (Oncorhynchus mykiss) and is tributary to the Sacramento-San Joaquin Delta, which is 
home to multiple threatened and endangered aquatic and terrestrial species.  The project will not 
only increase the aesthetics of the site, but will increase ecological functionality by providing 
native pollen sources for wildlife, including insects and hummingbirds, in addition to erosion 
control and water filtration from runoff. 
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Figure 1. Location Map
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Figure 2. Project Map
Demonstration Native Grass Planting
Stockton, San Joaquin County, California
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Planting Design  
The planting design of the Lower Calaveras River Demonstration Grass Planting is a result of a 
collaborative effort between River Partners, NFWF, FLCR, UOP, and the CVFPB, among other 
partners.  River Partners has received input from these partnering agencies and organizations that 
have a vested interest in the success of this project.  The planting plan has been designed with the 
current San Joaquin County maintenance practices in mind and the species selected to be 
included are native herbaceous species approved by the CVFPB list of ‘Ground Cover species 
suitable on levees’ (Register 2009).  Key elements of the restoration design include 
establishment of a self-sustaining diverse ground cover of native herbaceous species that will 
provide forage and cover for riparian wildlife and does not increase cost of current levee 
maintenance practices (i.e. mowing). 
 
River Partners will install approximately 6,000 plugs and direct seed approximately 40 lbs of 
seed to establish the native planting.  A diverse mix of species has been proposed for planting to 
increase availability of pollen throughout the growing season, increase species diversity to 
maximize wildlife benefits and aesthetics, and exclude non-native weeds, while simultaneously 
providing suitable ground cover that allows for routine levee maintenance and inspection at the 
project area.  Table 2 provides a list of species to be included in the herbaceous planting, 
planting density for plugs, and seeding rates.  Appendix A provides a description of the proposed 
species to be planted and seeded at the project area pending approval from the CVFPB.  As the 
species selected are native to California they are well adapted to the climatic conditions present 
at the site, and should not require irrigation for successful establishment.   

 
    Table 2. Proposed list of species for planting design. 

Common Name Scientific Name Flowing Time Flower Color Planting 
Technique

Mugwort Artemisia douglasiana Summer  - Seed
Gumplant Grindelia camporum Summer Yellow Seed
Western goldenrod Euthamia occidentalis Summer Yellow Seed
Evening primrose Oenetheria elata Spring to summer Yellow Seed
Blue-eyed grass Sisyrinchium bellum Early to mid spring Blue Seed
California poppy Eschscholzia californica Spring and summer Orange Seed
Dwarf lupine Lupinus bicolor Spring and summer Purple/blue Seed
Creeding wildrye Leymus triticoides Summer Perennial grass Plug
Saltgrass Distichlis spicata Spring Perennial grass Plug
  

River Partners has successfully established native herbaceous plantings on over 2,000 acres of 
habitat regionally on the San Joaquin River National Wildlife Refuge.  This experience has given 
River Partners the expertise to confidently establish native herbaceous plantings that maximize 
native herbaceous cover and provide important wildlife habitat, while simultaneously reducing 
non-native weed cover and increase erosion control and water filtration along this stretch of the 
project area.  We anticipate the rapid establishment of native species to provide ground cover 
that will outcompete non-native weed species, provide habitat for riparian wildlife, and increase 
aesthetics of the project area. 
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Project Implementation 
Ground preparation will begin in the Summer of 2011.  Existing weeds and non-native 
vegetation will be cleared from the project area in preparation for planting.  Weed clearing will 
involve the manual removal of all non-native species and treatment of weeds with herbicides safe 
to use within the designated floodway (i.e. potentially Rodeo® or Aquamaster®) pending 
approval by the Department of Fish and Game Streambed Alteration Program.  Planting will take 
place in the fall and winter of 2011.  River Partners will utilize local ecotypes of plant species, 
when possible, to ensure that plants are well adapted to the current site conditions.  An 
approximate timeline of restoration activities is provided in Table 3. 
 
River Partners will coordinate with FLCR and UOP to provide opportunities for volunteer 
planting events and student outreach.  These events are an important component of project 
success, providing valuable opportunities for community involvement.  Planting events will 
facilitate the interaction between River Partners staff, FLCR, and UOP with community 
members to learn more about the importance and benefits of riparian restoration along this 
stretch of the Lower Calaveras River, as well as enhance community investment in the project’s 
success. 

 
Table 3. Approximate Timeline for Project. 

Activity Spr. 
2011

Sum. 
2011

Fall 2011
Win. 
2011-
2012

Spr. 
2012

Sum. 
2012

Fall 2012
Win. 
2012-
2013

Spr. 
2013

Sum. 
2013

Fall 2013

Planning and Permitting

Ground preparation

Planting

Maintenance

Monitoring  
 

Maintenance 
River Partners will conduct routine maintenance on the project area, primarily consisting of weed 
control during the plant establishment period.  Weed control will consist of removal of non-
native and invasive species by hand and by treatment with herbicides approved to be used in the 
floodplain.  Weed control is conducted by trained field staff to ensure that only non-native 
species are removed and native species are preserved on the site.  Maintenance activities will 
also include mowing of the planted area to reduce seed production from non-native species.  
Mowing will be conducted up to seven times throughout the course of the growing season.  This 
strategy is consistent with River Partners previous restoration projects and ensures the rapid 
establishment of target vegetative species and habitat features.  The approximate timeline of 
tasks is provided above in Table 3.   
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Monitoring & Reporting 
River Partners utilizes a science based adaptive management program (River Partners 2008) that 
allows us to respond to changing field conditions and coordinate efforts between project 
monitoring and implementation.  River Partners staff will conduct regular site visits throughout 
the year to evaluate the conditions and maintenance requirements for the herbaceous planting.  
Additionally, River Partners will monitor the site to ensure that objectives are met.  We 
anticipate monitoring to be a coordinated effort amongst our partners, including UOP and FLCR, 
which will provide additional opportunities for community involvement and education of 
riparian restoration.  Specific monitoring objectives are detailed in Table 4.   

 
  Table 4. Project Specific Monitoring Objectives. 

• Reduce cover of non-native weeds in project area by at least 50%
• Establish a minimum of four (4) native species of grass or herb after two 

years in the project area
• Increase total vegetative cover of the levee slopes in the project area from 

pre-project baseline 2010 to post project conditions in 2012

• Reduce observed turbidity in the Calaveras River at the project site 
following runoff producing storm events from pre-project baseline winter 
2010 to post-project conditions winter 2012

Monitoring Objectives

 
 

River Partners will prepare two (2) reports to evaluate project accomplishments and success.  An 
interim report, prepared by September 13th, 2011, will assess project progress related to the 
specific goals and objectives.  A final report, prepared by February 28th, 2013, will provide an 
assessment of project activities and achievements during for the life of the project.  The final 
report will also include management recommendations for the demonstration planting that are in 
keeping with current regulations of San Joaquin County’s existing maintenance plan.  
Representative photographs will be included in reports to qualitatively document project 
achievements.   
 

Safety 
The health and safety of our employees is an integral part of our work.  Prior to any work on the 
Lower Calaveras River Demonstration Grass Planting, River Partners staff will be briefed on 
safety issues that may be associated with this site. 
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Standard Safety Procedure 
All employees will have a safety binder that describes safe work practices, and they will be 
responsible for complying with these practices.  In case of injuries or illnesses while on the job, 
employees will: 

• Call 911, or 
• Call California Occupational Physicians Medical Group, 1500 Florida Ave., Modesto, 

CA 95350 
• Contact the River Partners office at (530) 894-5401 

 
In addition, River Partners employees will comply with the requirements of the Drug-Free 
Workplace Act of 1990 (Government code Section 8350 et seq.) 
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Common name Species Description
Mugwort

Gumplant Gumplant is a native perennial herbaceous forb species that River Partners regularly incorporates as a large component 
in restoration design.  This species produces bright yellow flowers in summer, benefiting native pollinator species that 
are adapted to this timing of inflorescense.  Gumplant is in compliance with other species that are considered suitable for 
planting on or near levees to provide ground cover, not exceeding 18" in height and is tolerant of maintenance practices 
likely to be conducted at the project area including mowing. 

Western goldenrod River Partners has utilized western goldenrod in restoration plantings for over five years with much success.  This native 
herbaceous perennial species produces bright yellow flowers in spring and summer, provides forage and habitat for 
wildlife species, and aids in the exclusion of non-native weed species.  Western goldenrod is in compliance with other 
species that are considered suitable for planting on or near levees to provide ground cover, not exceeding 18" in height 
and is tolerant of maintenance practices likely to be conducted at the project area including mowing. 

Evening primrose

Blue-eyed grass Blue-eyed grass is a perennial grass-like forb that produces blue flowers early to mid spring.  This western native flowers 
earlier than most other species at the project, increasing the length of time flowers are available for pollinators as well as 
increasing aesthetics of the project.  This species is listed as approved to be planted as a ground cover on or near levees 
(Register 2009).

California Poppy California poppy, the state flower of California, produces vibrant orange flowers during the spring and summer months 
of the growing season.  This annual native species provides species diversity to the project area while simultaneously 
providing forage for pollinator species.  California poppy is listed as a suitable herbaceous ground cover species to be 
planted on or near project levees (Register 2009).

Dwarf lupin A native to the western United States, dwarf lupin is an annual or perennial herb that produces blueish-purple flowers in 
spring and last until mid to late summer.  This common and highly recognizeable species adds floral diversity to the 
project planting, increasing both aesthetics and pollen diversity.  Dwarf lupin, also called miniature lupin, is listed as a 
suitable ground cover species for planting on or near levees (Register 2009).

Creeping wildrye Frequently used for erosion control in restoration plantings, River Partners has utilized creeping wildrye, a California 
native grass, in 1,000's of acres of riparian restoration to date.  In addition to it's erosion control benefits, this species 
provides important nesting habitat and forage for avian and terrestrial species.  Creeping wildrye is listed as a suitable 
species for ground cover plantings on or near levees (Register 2009). 

Salt grass Salt grass is a common species incorporated into restoration designs, thriving in saline conditions and spreading rapidly 
through underground rhizomes (root-like structures that produce new plants).  This native grass species will aid in the 
rapid establishment of native herbaceous cover, increase plant diversity, reduce non-native weed cover, while providing 
marginal forage for waterfowl species.  Salt grass is listed as suitable for plantings on or near project levees (Register 
2009).

Species description for proposed species to be included in the planting mix for the Lower Calaveras 
Demonstration Grass Planting, San Joaquin County, California. 

River Partners has seeded this species on over 1,000 acres of riparian restoration throughout California.  This perennial 
herbaceous forb has been highly successful in establishing at previous restoration plantings, providing native herbeceous 
cover that benefits avian and terrestrial wildlife while simultaneously excluding non-native weeds.  Mugwort is in 
compliance with other species considered suitable for planting on or near levees to provide ground cover, not exceeding 
18" in height and is tolerant of maintenance practices likely to be conducted at the project area including mowing.

River Partners has incorporated evening primrose in many riparian restoration designs with great success.  This native 
biennial herbaceous forb produces bright yellow flowers every other year and provides important forage for pollinators 
and seed-eating birds, such as American Goldfinch, while simultaneously reducing cover of non-native weeds.  A local 
seed source of evening primrose will be used in this project as a substitute for Mexican evening primrose; a non-native 
variety of this species that is approved as a suitable ground cover for plantings on levees by Barclays California Code of 
Regulation (Register 2009). 
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