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I. Executive Summary 
 
The Proposition 50 Arundo Removal and Habitat Management Project (PAR), is 
a Santa Ana Watershed Association (SAWA) project to remove approximately 
785 acres of invasive plant species within 995 acres of the Hidden Valley Wildlife 
Area in Riverside, and maintain restoration of 11 acres in Carbon Canyon that 
was once infested with Arundo donax within a 40 acre site located near the city 
of Brea in Orange County.  Some of the target species are: giant reed (Arundo 
donax), saltcedar (Tamarisk ssp.), eucalyptus (Eucalyptus ssp.), castorbean 
(Ricinus communis), palms (Washingtonia ssp.), and perennial pepperweed 
(Lepedium latifolium).  
 
The PAR project began in April 2008, and has been expanded from its original 
scope of simply removing and retreating 600 acres of invasives because of cost-
effective management by SAWA. Carefully planned herbicide applications for 
several years to control re-growth have been vital to maximize control and limit 
the amount of re-growth. During the last year of the contract SAWA has been 
actively restoring large open areas in Hidden Valley that are now void of giant 
reed (Arundo donax). Nearly 40 acres of riparian habitat within the project 
boundary have been restored.  A summary of the total project acreage controlled, 
infested acreage removed and acreage restored by the replanting of native 
plants is included in the Project Control and Restoration Summary Table below. 
 

Project Control and Restoration Summary Table 
 

Project Location Total 
Acreage 

Controlled 

Infested  
Arundo 
donax 

Acreage 
Removed 

Infested 
Pepperweed 

Acreage 
Removed 

Restoration 
Acreage 

Hidden Valley 
Wildlife Area 

995 665 120 40 

Carbon Canyon 40 11   

Total 1,035 676 120 40 

 
The removal of Arundo donax results in a significant water savings benefit to the 
Santa Ana Watershed. Studies have shown that water use per acre of giant reed 
(Arundo donax) varies from 5.621-202 acre/feet of water per year (AFY). A 
summary of the estimated water savings as a result of the Arundo donax removal 
is included in the table below.  Low water savings are estimated using 5.621 AFY 
of water saved per acre and high water savings are estimated using 202 AFY of 
water saved per acre.  As shown in the Project Control and Restoration 
Summary Table above, approximately 676 acres of Arundo donax were removed 
by the project. 
 

Estimated Project Water Savings Benefit Table 
 

Project Location Low Water Savings (AFY) High Water Savings (AFY) 

Hidden Valley Wildlife Area 3,737 13,300 
Carbon Canyon 62 220 
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Total 3,799 13,520 

 
 

SAWA has now secured funds through a partnership with the Santa Ana 
Watershed Project Authority (SAWPA) to continue spraying and restoration 
activities until March 31st, 2015. SAWA will continue to look for other long-
term funding sources to ensure that the project area doesn’t become re-
infested with non-native weeds and to establish a healthy functioning riparian 
ecosystem.   
 
 
 
II. Problem Statement & Relevant Issues 

 
The Santa Ana River Watershed encompasses approximately 2,600 square 
miles, comprising the largest river system in coastal Southern California.  The 
river originates in the San Bernardino and San Gabriel Mountains, flowing 
more 100 miles to the Pacific Ocean between the cities of Newport Beach 
and Huntington Beach.  Human development and other activities in the 
watershed have greatly reduced the floodplain and associated habitats and 
deleteriously affected the river’s natural function and processes.   

 
One of the biggest challenges to the health of the watershed has been a 
multitude of non-native, invasive plants.  One major problematic species, 
giant reed (Arundo donax), at one time had taken over an estimated 10,000 
acres in the watershed. Removing this water-hogging, invasive cane from the 
watershed allows native habitat to recover, and puts a great amount of water 
back into the watershed. SAWA and its partners have removed approximately 
4,500 acres of this aggressive non-native weed from the watershed. 

 
III. Project Goals 
Numerous overall goals were identified for this project including but not 
limited to: decreased water consumption by vegetation, decrease the fuel 
load of the vegetation, increase the native habitat, increase the diversity and 
quantities of wildlife that use the newly restored habitat and to establish the 
native habitat so that it can be resilient to future non-native weed infestations. 
In order to estimate the success of these goals we have implemented 
approximate percent cover surveys of native vs. non-native vegetation, small 
mammal trapping, bird surveys and scientific research to quantify the amount 
of water savings by removing the non-native weeds.   The Hidden Valley 
Area’s project specific goals were to remove and maintain control over 785 
acres of giant reed (Arundo donax), saltcedar (Tamarisk ssp.), eucalyptus 
(Eucalyptus ssp.), castorbean (Ricinus communis), palms (Washingtonia 
ssp.), perennial pepperweed (Lepedium latifolium) and other invasive plants 
in the Hidden Valley area of the Santa Ana River mainstem, and actively 
restore and re-establish as much of the area as possible to native riparian 
habitat. In the Carbon Canyon area the goals are to maintain control over 11 
acres of giant reed (Arundo donax) throughout an approximate 40 acre 
project area throughout the canyon. 
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IV. Project Description: 
 
There were two different project areas selected for non-native plant removal. 
The larger site (995 acres) is located at the Hidden Valley Wildlife Area 
located between the cities of Norco and Riverside, California on the south 
bank of the Santa Ana River.  Historically this area has been used by local 
ranchers and later suburban horse owners for horse riding trails along the 
banks of the river.  Today it serves as a wildlife nature center which provides 
an open space for horse riders and hikers to enjoy the natural beauty of the 
river and habitat.  The Wildlife Area also houses an interpretive center where 
programs involving water quality and conservation are provided by Riverside 
County Park District and the Santa Ana Watershed Association. In addition to 
the non-native plant removal, approximately 40 acres at the Hidden Valley 
project site were actively planted with native vegetation to assist the habitat in 
becoming resilient to future weed infestations. The restoration also benefits 
native wildlife by creating habitat for shelter and food sources.  Carbon 
Canyon is the smaller site (40 acres), located north of Chino Hills State Park 
and flows through Carbon Canyon Creek, a tributary of the Santa Ana River.  
The Chino Hills State Park provides hiking and horseback riding recreational 
opportunities to residents in this densely populated region.  The County of 
Orange operates a regional park which provides a diverse recreational 
activities and a natural science interpretive center. 
 
The Santa Ana Watershed is a 96 mile long river that drains the Counties of 
Los Angeles, Orange, Riverside and San Bernardino. The Santa Ana 
Watershed drains a total of 2,650 square miles. Giant reed (Arundo donax) 
has been a historical problem throughout the watershed causing erosion, 
flood damage, fuels for fires and consumed enormous amounts of water. The 
giant reed (Arundo donax) problem was first approached in 1997, with a 
headstream to downstream approach. Giant reed (Arundo donax) does not 
have viable seed and only spreads when portions of the plant are washed 
downstream in a flood and then start new colonies. Throughout the years, 
SAWA and its partners have removed over 4,500 acres of giant reed (Arundo 
donax) from the watershed. Calculating exact water loss due to giant reed 
(Arundo donax) is difficult and ranges have been supported to range from 
5.62-20 AFYof biomass per year. The annual water savings from removal and 
control efforts would be between 25,290-90,000 AFY.   
 
 
The project time line is show below. 
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Project Type:  

This project consisted of non-native plant removal and native restoration to 
achieve a multitude of goals from increasing native habitat, ecological 
function, restoring water back into the water table and decreased fire fuel 
load. 

Project Costs:  

The total costs of the SAWA non-native plant removal and restoration project 
are $3,573,000.00. Within that amount $1,025,000.00 was used as a match 
component from SAWA. The funding sources used for match were from 
mitigation projects, grant projects and other general funding sources.  

 

Methodology:  

At the Hidden Valley Wildlife Area SAWA implemented the most common 
methodology for non-native plant removal. The first step of the non-native 
plant control process was to eliminate the initial non-native plant biomass. At 
Hidden Valley we used large equipment with masticating attachments to grind 
the biomass into mulch. In areas in close proximity to native vegetation hand 
crews would come in with machetes or line trimmers with metal attachments 
and cut the non-native biomass and haul it into the open areas to be ground 
into mulch. The mulch was left to dry and decompose into soil in the place 
where the grinding took place. Once re-growth of the giant reed (Arundo 
donax) reached a height of 2-4 feet it would once again be treated with an 
aquatically approved herbicide to prevent future growth. These treatments 
have been on-going since the initial biomass was reduced.  

The methodology differed at our Carbon Canyon project area due to a recent 
fire that had burned through the canyon reducing the initial biomass. SAWA 
quickly acted to contract herbicidal applications to ensure that the non-native 
plants didn’t have enough time to get re-established.  

Data: 
 

Hidden Valley: In the Hidden Valley portion of the PAR project, the Santa 
Ana Watershed Association has removed and is maintaining control on 
approximately 785 acres of giant reed (Arundo donax), perennial pepperweed 
(Lepedium latifolium), saltcedar (tamarisk), castorbean (Ricinus communis), 
eucalyptus (Eucalyptus globulus) and other invasive plants, and is actively 
restoring and re-establishing as much of the area as possible to native 
riparian habitat. The entire project area is approximately 1,000 acres. SAWA 
is currently actively restoring approximately 40 acres with thousands of plants 
with minimal mortality. The data below represents our most recent plant and 
wildlife surveys for the Hidden Valley Wildlife Area.   
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Habitat Status: The tree canopy cover in the spring/summer months is 50-
75%, and the open space cover is 25-50%. The tree height class ranges 
between 15-20 meters and the shrub height class is between 2-5 meters. The 
following native species were documented on site, and have been recorded in 
percent cover using stratum categories from rapid assessment method, in 
2012:  1-5% wild grape (Vitis girdiana), <1% hoary nettle (Urtica dioica), <1% 
common cattail (Typha latifolia), <1% common phacelia (Phacelia distans), 5-
15% mulefat (Baccharis salicifolia), <1% Mexican elderberry (Sambucus 
Mexicana), 1-5% golden willow (Salix lucida), 5-15% red willow (Salix 
laevigata), <1% common sunflower (Helianthus annuus), <1% sandbar willow 
(Salix exigua), <1% telegraph weed (Heterotheca grandiflora), 1-5% 
cottonwood (Populus fremontii), <1% false jimson weed (Datura wrightii), 
<1% fourwing saltbush (Atriplex canescens), <1% California sagebrush 
(Artemisia californica, 1-5% Emory’s Baccharis (Baccharis emoryi), <1% 
cocklebur (Xanthium strumarium), <1% alkali heliotrope (Heliotropium 
curassavicum), <1% California wild rose (Rosa californica), <1% poison oak 
(Toxicodendron diversiloba), <1% California croton (Croton californica), <1% 
California buckwheat (Eriogonum fasciculatum), <1% doveweed (Croton 
setigerus) and <1% western sycamore (Platanus racemosa).    
 
The following non-native species were documented on site, and have been 
recorded in percent cover  using stratum categories from rapid assessment 
method, in 2012: 5-15% white sweet clover (Melilotus albus), <1% wild lettuce 
(Lactuca serriola), 1-5% Russian thistle (Salsola tragus), 1-5% giant reed 
(Arundo donax), <1% short-podded mustard (Hirschfeldia incana), <1% tree 
tobacco (Nicotiana glauca), <1% saltcedar (Tamarix ramosissima), 5-15% 
summer cypress (Kochia scoparia), <1% golden crownbeard (Verbesina 
encelioides), <1% castorbean (Ricinus Communis), <1% date palm (Phoenix 
canariensis), <1% California fan palm (Washingtonia filifera), <1% Mexican 
fan palm (Washingtonia robusta), <1% red gum eucalyptus (Eucalyptus 
camaldulensis) and <1% tree of heaven (Ailanthus altissima). 
 
Since the planting of approximately 40 acres of habitat it is projected that the 
areas planted will continue to grow into quality habitat. It is expected that the 
percent cover after five years in the restoration areas will be in the 75-100% 
range. Historically the percent cover was 75-100% giant cane (Arundo donax) 
in the areas that were targeted for restoration. 

Wildlife: The PAR project site provides dense riparian habitat for many 
common and sensitive species of wildlife.  There is a diverse group of riparian 
birds from the common Song Sparrow and Common Yellowthroat to the 
sensitive Yellow-breasted Chat and Yellow Warbler.   Abundant older trees 
provide nesting sites for the cavity-nesting birds such as the Ash-throated 
Flycatcher and House Wren.  The state and federally-list endangered Least 
Bell's Vireo is found throughout the project site.  Over the last few years the 
population of Least Bell's Vireos has increased to over 50 territories, from 
about 10 territories in 2000.   Raptors such as the Red-tailed Hawk nest at 
PAR.  Cooper's Hawks and White-tailed Kites are also found at the PAR site 
and probably nest there.  The federally-listed native fish, the Santa Ana 
Sucker, is occasionally found in the Santa Ana River that bisects the PAR site 
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when rocky substrate is available.   Reptiles at PAR include the gopher snake 
and coach whip, alligator lizard and western fence lizard.  The Lorquin’s 
Admiral and Tiger Swallowtail butterflies are also found at the PAR site.   PAR 
also provides habitat to a range of mammals from the small harvest mouse 
and deer mouse to the striped skunk, raccoon, long-tailed weasel, bobcat and 
coyote (Santa Ana Watershed 2012 Annual Report). 

Carbon Canyon 

Data: 

The Carbon Canyon area is an approximately 40 acres project with 
approximately 11 acres of non-native invasive weeds. There was no active 
restoration planting that occurred at this project area due to the fact that most 
of the project was mixed with native species. It is anticipated that the areas 
that have been controlled will come back with natives through passive 
restoration. The data below represents our most recent plant and wildlife 
surveys conducted in Carbon Canyon.  

Habitat Status: The site is composed of ~25-50% open space and the 
canopy cover in the spring/summer months is ~ 50-75%. The tree height 
class is 10-15 meters and the shrub height class is 2-5 meters. The following 
native species were documented on site, and have been recorded in percent 
cover using stratum categories from rapid assessment method, in 2012: 1-5% 
coast live oak (Quercus agrifolia), <1% false jimson weed (Datura wrightii), 
<1% mugwort (Artemisia douglasiana) 5-15% mulefat (Baccharis salicifolia), 
<1% California wild rose (Rosa californica), <1% wild gourd (Cucurbita 
foetidissima), <1% Mexican elderberry (Sambucus Mexicana), 1-5% black 
willow (Salix gooddingii), 1-5% cottonwood (Populus fremontii), 1-5% coyote 
bush (Baccharis pilularis), <1% common cattail (Typha latifolia), <1% western 
sycamore (Platanus racemosa) and <1% poison oak (Toxicodendron 
diversiloba).  
 
The following non-native species were documented on site, and have been 
recorded in percent cover using stratum categories from rapid assessment 
method, in 2012: <1% milk thistle (Silybum marianum), <1% giant reed 
(Arundo donax), 1-5% tree tobacco, <1% saltcedar (Tamarix ramosissima), 
<1% Peruvian pepper tree (Schinus molle), <1% common olive (Olea 
europaea), <1% tuna cactus (Opuntia ficus-indica), 1-5% tocolote (Centaurea 
melitensis) and <1% blue gum eucalyptus (Eucalyptus globules).         

 
Wildlife: SAWA biologists report that six Least Bell’s Vireo, a federally 
endangered species, held territories in this area in 2013.  This is an increase 
from four territories held in 2012 and two territories held in 2011. Many 
common bird species such as Song Sparrow, Spotted Towhee, Common 
Yellowthroat, Western Scrub Jay, and Anna’s Hummingbird are present. 
California species of special concern present on site include Yellow Warbler 
and Yellow Breasted Chat.  A pair of Red-tailed Hawks regularly nests in this 
area.  In 2008 a bobcat was spotted with a cub. Coyotes are also known to 
frequent this area.  In 2012, a northern red-diamond rattlesnake (a California 
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species of concern), was found dead in the street adjacent to habitat (Santa 
Ana Watershed 2012 Annual Report). 

 
 

V. Project Evaluation & Effectiveness – Results of PAEP 

 
 
 

The main goal of this project as outlined in the PAEP was to restore 781 
acres of native habitat by removing invasive weed species, giant reed 
(Arundo donax) and other invasives from the project location. The desired 
outcomes were to completely remove giant reed (Arundo donax) and 
perennial pepperweed (Lepedium latifolium) from the native vegetation. 
SAWA has been extremely successful in removing non-native species from 
both project locations; however there is still minimal re-growth in the project 
area due to the aggressive biology make up of these non-native weed 
species. It is estimated that the area is >95% controlled from the size and 
distribution of the original infestation. Another desired outcome for this project 
was monitoring and maintaining the project site for five years to allow natural 
succession to create a healthy and productive ecosystem. This outcome has 
occurred in areas that where “partially infested stands” (>80% canopy cover) 
of invasive weed species and native habitat occurred. In the areas where 
“fully infested stands” (>80% canopy cover) were present, active restoration 
activities have been necessary to help the native habitat recover. 
Approximately 40 acres of the project area have had active restoration 
activities occurring to help promote the native habitat to re-establish in the 
river flood plain. The final desired outcome was to increase the available 
water in the Santa Ana River by an estimated 10,000 AFY over the term of 

 
Project Goals 

 
Desired Outcomes 

 
Output Indicators 

 
Outcome Indicators 

 
Measurement Tools  

and Methods 

 
Targets 

 
SAWA will restore 
781 acres of 
native habitat by 
removing 
invasive weed 
species, Arundo 
donax and other 
invasives. 

 
Complete removal of 
Arundo donax from 
native vegetation 
 
Monitoring and 
maintaining the 
project site for five 
years to allow 
natural succession to 
create a healthy and 
productive 
ecosystem. 
 
Increase available 
water in the Santa 
Ana River estimated 
at 10,000 AF over 
term of contract of 
new water each 
year. 
 
     

 
Acres of invasive species 
not present on project 
site. 
 
Acres of invasive species 
that have restored to 
native vegetation. 
 
Increased biological 
diversity as indicated by 
comparing the baseline 
survey data to the 
monitoring data. 
  

 
Increased habitat 
quality and a healthy 
ecosystem.  
 
Acres of invasive 
species that have been 
restored to native 
habitat confirmed by 
aerial photography and 
biological surveys. 
 
  

                                      
Tools - Aerial 
photograph, GPS and 
GIS data, indicator 
species surveys 

   

 
Physically remove 781 acres 
of invasive species not limited 
to Arundo donax, Tamarisk 
ssp. and Caster Bean  
 
Successfully keep the project 
area Arundo-free. 
 
Increase biological diversity 
by 10%.  
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the contract. Studies have determined that one acre of giant reed (Arundo 
donax) consumes between 5.62-20 AFY of water. The removal and on-going 
monitoring and spraying activities performed by SAWA have produced 
between 3,799-13,520 AFY of water savings. Over the 6 year life of the 
project water savings have totaled between 22,794-81,120 acre/feet of water.  
 
Some valuable lessons have been learned by removing this volume of non-
natives under one contract. It is difficult to actively monitor and maintain such 
a large project acreage that was removed at the same time. These non-native 
weed species are extremely aggressive in coming back. By actively 
monitoring and spraying re-growth SAWA has been successful in controlling 
the re-growth and ensuring that the non-natives don’t come back and take 
over areas previously removed. Another valuable lesson learned is that the 
large “fully infested stands” of non-natives needed active restoration activities 
to help restore the habitat back to a naturally resistant and functioning 
ecosystem. Overall the project has been extremely effective in controlling the 
non-native species targeted. Numerous goals such as the increased native 
habitat cover, water savings and reduced fuel load have been met by SAWA 
to satisfy the goals set forth in this written agreement.    

 
VI. Public Outreach 

 
January 12, 2013 the Santa Ana Watershed Association hosted a volunteer 
planting day at the Hidden Valley Wildlife Area.  Thirty nine volunteers 
participated in the event.  Volunteers were recruited by posting the 
opportunity on the United Way’s Hands On Inland Empire website 
(www.handsoninlandempire.org) and through the SAWA website and 
quarterly newsletter. Participating volunteers represented several 
organizations including California Conservation Corps, Cal State University 
San Bernardino Nutrition Students, Kaiser Permanente employees, and 
students from Circle K of UC Riverside. The volunteers spent three hours 
planting native mule fat, willow, and cottonwood on over one and a half acres 
of project area. In addition to the volunteers, seven SAWA staff participated in 
the volunteer day to demonstrate proper planting, assist with planting and to 
maintain a safe environment.  

 
After the event, images and a description of the event including information 
on the PAR project were displayed on the SAWA website, featured in the 
SAWA quarterly newsletter, and posted on SAWA’s social media outlets.   

 
 

VII. Conclusions 
 

The Proposition 50 Arundo Removal and Habitat Restoration Project has 
been a success. However, SAWA intends to continue to control emergent 
invasive plants and restore major open areas of the site in perpetuity, as long 
as funding can be secured. SAWA has obtained a renewal of its Arundo 
Removal Task Order in the amount of $213,320 with Santa Ana Watershed 
Project Authority in order to continue the work in the PAR area.  After 2015, 
costs for maintaining this area should be greatly reduced as more total control 
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of invasives is achieved and SAWA begins to cover more of the work in-
house with its Restoration Department. Future funding will still need to be 
obtained thereafter to ensure that the habitat restoration and non-native weed 
control can continue to ensure that the areas don’t become re-infested with 
non-native species.  

 
 

Appendices:  
Appendix A: References 
Appendix B: 2012 SAWA Annual report 
Appendix C: List of Deliverables 
Appendix D: List of Subcontractors  
Appendix E: Maps 
Appendix F: Photos 
Appendix G: 2013 Small Mammal Assessment  
Appendix H: least Bell’s vireo monitoring report 
Appendix I: Winter & Breeding Bird Censuses  
Appendix J: Herpetological Survey Assessment  
Appendix K: Initial Results of Wild Grape Control  
 
Appendix A: References: 
1) Effects of Arundo Donax on Water Resources by Mark E Iverson, P.E.  
 
2) Impacts of Arundo: Arundo Water Use and Stand Transpiration drafted by 

Cal-IPC http://www.cal-ipc.org/ip/research/arundo/4ImpactsWaterUse.pdf 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.cal-ipc.org/ip/research/arundo/4ImpactsWaterUse.pdf


13 
 

Appendix B: SAWA 2012 Annual Report (found at www.sawatershed.org/) 
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Appendix C: List of Deliverables 
 

Item DESCRIPTION Date 
Approved 

EXHIBIT A – SCOPE OF WORK 

1. PLANS AND COMPLIANCE REQUIREMENTS 

1.1 GPS Information for proposed removal area limits. Resubmit after 
removal is complete. Submit incrementally as appropriate. 

5/1/2008 

1.2 Project Assessment and Evaluation Plan (PAEP) 4/17/2008 

 

Assessment of PAEP Status (first report in 2008) 

Annually by 
December 

15
th
 

1.6 Copy of CEQA/NEPA Documentation for Riverside County Area 5/1/2008 

1.6 Copy of CEQA/NEPA Documentation for Carbon Canyon Area 11/6/2010 

1.7 Three Years of Audited Financial Statements  12/2/2008 

1.8 Landowner Agreement(s)  11/20/2012 

1.9 Applicable Permits 6/5/2008 

2. WORK TO BE PERFORMED BY GRANTEE  

2.4.1 
Pre- and Post- Photo Documentation 

December 
2013 

2.4.3 Monitoring Results  

2.4.4 
Schedule a Final Site Visit 

September 
2013 

EXHIBIT B – INVOICING, BUDGET DETAIL, AND REPORTING PROVISIONS 

8.2 Grant Summary Form 4/4/2008 

8.3 NRPI  

8.4 Draft Component Report 1/27/2013 

8.5 Final Component Report  
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Appendix D: List of Subcontractors  
 
Natures Image 
20361 Hermana Circle 
Lake Forest, CA 92630 
 
RPW Services INC 
2473 E Orangethorpe Avenue 
Fullerton, CA 92831 
 
Washburn Grove Management 
27781 Fairview Avenue 
Hemet, CA 92544 
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Appendix E: Maps 
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Appendix F: Photos 
PAR Restoration Area (Volunteer Planted Section) 3-26-2013 
 
PAR Restoration Area (Volunteer Planted Section) 6-19-2013 
 
PAR Restoration Area (Volunteer Planted Section) 9-18-13 
 

PAR Expansion @ Hidden Valley  Eucalyptus tree removal. 1-5-2012 
 
 
 
PAR Expansion Recently sprayed Arundo donax re-growth.  
 
PAR Expansion @ Carbon Canyon  Washburn grinding the tall standing biomass in 
fall of 2012. 
 
 
PAR Expansion (Carbon Canyon) 1.5 years after initial removal. 
 
PAR Expansion (Hidden Valley) Before Removal 10-31-2011 
 
 
 
PAR Expansion (Hidden Valley) After Removal and 1 year spray 10-23-2012 
 
 
 



22 

 

 
 
Appendix G: 2013 Small Mammal Assessment 
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2013 SMALL MAMMAL ASSESSEMENT AT THE 

PROPOSITION 50 REMOVAL SITE WITHIN THE  

HIDDEN VALLEY WILDLIFE AREA 
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Maricela Paramo, SAWA 
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24 

 

Introduction 

 

The Proposition 50 Arundo Removal (PAR) project is located in the Hidden Valley Wildlife 

Area in Riverside, CA. Removal of the original 730 acre project area began in February 2008 

with only 500 acres of actual removal. Targeted invasive species included Arundo donax, 

tamarisk, castor bean, and perennial pepperweed. In 2011 an additional 253 acres, 145 acres of 

actual removal, was added to the project area and labeled the “PAR Expansion” project. A 

survey to determine species richness of small mammals in the area was first conducted in the 

PAR project area in November 2011. Although the overall goal of this study was to determine 

species richness, it was also to determine if any sensitive species, such as the Los Angeles Pocket 

Mouse (Perognathus longimembris brevinasus) or Stephens Kangaroo Rat (Dipodomys 

stephensi), were present. Efforts on this project continued in 2012; this is the third year this 

survey has been conducted.  

 

Methods 

 

Surveys were conducted October 21-24th by Santa Ana Watershed Association and Orange 

County Water District biologists. Through initial consultation in 2011 with the Western 

Riverside County MSHCP Biological Monitoring Program, it was determined that a grid 

trapping method would allow for species richness in our survey area. Grid sites were selected 

based on habitat suitability for targeted sensitive species and included either fine sandy soils in 

arid grassland or coastal sage scrub. All 6 grids were located in or near Arundo removal sites, as 

part of the PAR project site (Figure 1). Each 5 trap x 5 trap grid had a 28m x 28m footprint, with 

12″ × 3″ × 3.5″ Sherman live traps modified with paper clips to prevent trap doors from 

potentially damaging animal tails at each station. Each trap station is placed facing north and 

marked with an alphanumeric labeled pin flag, labeled A1 through A5, B1 through B5, etc. Trap 

station numbers increase numerically north and alphabetically east.  Traps are set with 4 cotton 

balls for nesting material and baited using approximately 1 Tbsp of sterilized millet mid 

afternoon before sundown. Grids were checked at approximately midnight and 5:00AM for 4 

consecutive nights. At each grid moon phase, cloud cover, soil temperature, ambient air 

temperature and soil moisture were recorded. Captured animals were identified to species, sexed, 

weighed, and identifying measurements were taken. Once processed, animals were released at 

the site of capture with date, shift, and trap location recorded. Traps were re-baited after a 

capture during the midnight check and all traps were emptied and collected each night to avoid 

theft. Deer mice (Peromyscus maniculatus), a know carrier of Hantavirus, were identified and 

released without further processing to avoid potential exposure to the virus. Harvest mice 

(Reithrodonomys megalotis) were marked for recapture and released as any further data is not 

required on a non-sensitive species.  

 

2013 Results and Discussion 

 

2013 trapping efforts fall within the same time frame of the 2012 survey but a month earlier than 

the trapping survey conducted in 2011. Based on the surveys conducted so far, it has been 

determined that October is the latest month for trapping, due to the onset of cold weather and a 

correlated decrease in surface activity. All grids captured a total of 42 animals: 39 deer mice, 2 

harvest mice and 1 Western toad (Anaxyrus boreas). Deer mice were not marked, so it is 
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unknown if any were recaptures at their respective grids. All grids had captures and there was no 

significant difference in captures between the midnight or dawn checks (Table 1). Deer mice 

were captured at all 6 grids, harvest mice were captured at grid 1 and 4 and the Western toad was 

captured at grid 4 which was located within 5m of the Santa Ana River. On October 22, 1 trap at 

grid 6 was robbed, meaning an animal entered the trap and took the bait without being captured 

or harvester ants, Pogonomyrmex, emptied the trap of bait. On October 23, one trap at grids 5 

and 6 were closed without a captured animal. These traps had to be adjusted for trigger 

sensitivity. 

 

There appears to be no correlation between the number of captures and weather variability within 

the trapping days. Captures increased with each subsequent day indicating a decrease in trap 

shyness rather than weather. Most midnight checks had clear sky, while most dawn checks were 

foggy and one night had light drizzle. No heavy precipitation occurred within the survey 

timeframe or the days prior to the survey, so the soil was dry on all nights. Soil temperature 

during the midnight check ranged from 16.1°C to 22.4°C, with an average of 20.1°C. Air 

temperature during the midnight check ranged from 6.6°C to 16.4°C with an average of 10.7°C. 

During the dawn check soil temperature ranged from 11°C to 20°C, with an average of 17.4°C. 

Air temperature during the midnight check ranged from 2.7°C to 15.6°C, with an average of 

9.7°C. (See Table 2 & 3). 

 

Compared to the 2012 trapping session, temperatures were overall lower (Table 4). In 2013 the 

average midnight temperatures were 20.1°C and 10.7°C for soil and air respectively, while in 

2012 they were 25.2°C and 15.9°C. The 2013 average temperatures for dawn were 17.4°C and 

9.7°C for soil and air respectively, while in 2012 they were 23.4°C and 13.5°C. The 2012 

trapping session caught 47 animals total of which all 47 were deer mice, compared to 42 animal 

captures in 2013. There was no significant difference in the total number of captures between 

2012 and 2013. The slight decrease in captures between these two years could be due to 

differences in weather, availability of food resources, reproductive success, predator-prey 

relationships or even trapping efficiency. If funding is available, future trapping sessions will 

offer more information in capture trends at this site.  

 

The Santa Ana Watershed Association thanks the Santa Ana Watershed Project Authority for 

securing funding for this project through the State Water Board Proposition 50. 
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Table 1. 2013 Trapping Results. 

Date Check Grid # Trap # Species Fate 

10/21/2013 midnight 2 A5 deer mouse released 

10/21/2013 midnight 5 A4 deer mouse released 

10/21/2013 dawn 5 A4 deer mouse released 

10/22/2013 midnight 2 A5 deer mouse released 

10/22/2013 midnight 5 B2 deer mouse released 

10/22/2013 midnight 5 D4 deer mouse released 

10/22/2013 dawn 4 D5 deer mouse released 

10/22/2013 dawn 5 B2 deer mouse released 

10/22/2013 dawn 6 B1 robbed  

10/23/2013 midnight 1 A5 deer mouse released 

10/23/2013 midnight 4 D5 deer mouse released 

10/23/2013 midnight 5 A4 deer mouse released 

10/23/2013 midnight 6 B1 deer mouse released 

10/23/2013 midnight 6 E1 deer mouse released 

10/23/2013 dawn 1 D1 harvest mouse released 

10/23/2013 dawn 2 A5 deer mouse released 

10/23/2013 dawn 4 A5 deer mouse released 

10/23/2013 dawn 4 B4 deer mouse released 

10/23/2013 dawn 4 B5 deer mouse released 

10/23/2013 dawn 5 A4 closed  

10/23/2013 dawn 5 B1 deer mouse released 

10/23/2013 dawn 6 B1 deer mouse released 

10/23/2013 dawn 6 C2 deer mouse released 

10/23/2013 dawn 6 D1 deer mouse released 

10/23/2013 dawn 6 E1 closed  

10/24/2013 midnight 1 none deer mouse released 

10/24/2013 midnight 2 none deer mouse released 

10/24/2013 midnight 3 none deer mouse released 

10/24/2013 midnight 4 B5 deer mouse released 

10/24/2013 midnight 4 C2 harvest mouse released 

10/24/2013 midnight 4 C5 deer mouse released 

10/24/2013 midnight 5 A4 deer mouse released 

10/24/2013 midnight 5 B4 deer mouse released 

10/24/2013 midnight 6 A1 deer mouse released 

10/24/2013 midnight 6 B1 deer mouse released 

10/24/2013 midnight 6 D1 deer mouse released 

10/24/2013 dawn 2 A1 deer mouse released 

10/24/2013 dawn 4 B3 Western toad released 

10/24/2013 dawn 5 A3 deer mouse released 
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Date Check Grid # Trap # Species Fate 

10/24/2013 dawn 5 A4 deer mouse released 

10/24/2013 dawn 5 B5 deer mouse released 

10/24/2013 dawn 5 E5 deer mouse released 

10/24/2013 dawn 6 A1 deer mouse released 

10/24/2013 dawn 6 B1 deer mouse released 

10/24/2013 dawn 6 C1 deer mouse released 

 

Table 2. 2013 Conditions data. 

Grid 1            

Date Shift Start time End time 

Soil temp 

(°C) 

Air temp 

(°C) 

Soil moisture and sky 

conditions 

10/21/13 
midnight 12:25AM 12:35AM 20.9 9.2 Dry, clear 

dawn 5:19AM 5:33AM 19.4 6.9 Dry, foggy 

10/22/13 
midnight 12:43AM 12:53AM 20.4 11.1 Dry, clear 

dawn 5:47AM 5:53AM 17.5 8.0 Dry, clear 

10/23/13 
midnight 12:26AM 12:29AM 21.4 12.5 Dry, foggy 

dawn 5:58AM 6:10AM 18.0 13.7 Dry, foggy 

10/24/13 
midnight 12:34AM 12:38AM 20.3 16.4 Dry, clear 

dawn 6:11AM 6:25AM 19.2 14.8 Dry, light drizzle 

Grid 2        

Date Shift Start time End time 

Soil temp 

(°C) 

Air temp 

(°C) 

Soil moisture and sky 

conditions 

10/21/13 
midnight 12:39AM 12:45AM 16.7 9.7 Dry, clear 

dawn 5:35AM 5:41AM 14.4 6.4 Dry, foggy 

10/22/13 
midnight 12:56AM 1:00AM 17.2 9.7 Dry, clear 

dawn 5:56AM 6:04AM 14.0 6.3 Dry, clear 

10/23/13 
midnight 12:31AM 12:35AM 16.1 12.1 Dry, foggy 

dawn 6:11AM 6:18AM 14.7 13.6 Dry, foggy 

10/24/13 
midnight 12:41AM 12:44AM 17.1 15.4 Dry, clear 

dawn 6:28AM 6:36AM 16.6 14.8 Dry, light drizzle 

Grid 3            

Date Shift Start time End time 

Soil temp 

(°C) 

Air temp 

(°C) 

Soil moisture and sky 

conditions 

10/21/13 
midnight 12:46AM 12:55AM 18.8 6.6 Dry, clear 

dawn 5:43AM 5:50AM 11.0 4.3 Dry, foggy 

10/22/13 
midnight 1:02AM 1:06AM 18.5 9.6 Dry, clear 

dawn 6:05AM 6:11AM 16.6 5.4 Dry, clear 

10/23/13 
midnight 12:36AM 12:40AM 20.1 10.2 Dry, foggy 

dawn 6:20AM 6:25AM 18.1 13.2 Dry, foggy 

10/24/13 
midnight 12:46AM 12:48AM 20.0 15.8 Dry, clear 

dawn 6:37AM 6:43AM 18.2 15.2 Dry, light drizzle 
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Grid 4        

Date Shift Start time End time 

Soil temp 

(°C) 

Air temp 

(°C) 

Soil moisture and sky 

conditions 

10/21/13 
midnight 1:02AM 1:07AM 22.3 9.2 Dry, clear 

dawn 6:01AM 6:11AM 18.3 4.2 Dry, foggy 

10/22/13 
midnight 1:18AM 1:23AM 22.0 8.1 Dry, clear 

dawn 6:22AM 6:30AM 19.7 4.9 Dry, foggy 

10/23/13 
midnight 12:50AM 12:56AM 22.4 8.2 Dry, foggy 

dawn 6:35AM 6:41AM 19.7 13.7 Dry, foggy 

10/24/13 
midnight 12:58AM 1:07AM 21.4 14.7 Dry, clear 

dawn 6:54AM 7:07AM 20.0 15.1 Dry, light drizzle 

Grid 5            

Date Shift Start time End time 

Soil temp 

(°C) 

Air temp 

(°C) 

Soil moisture and sky 

conditions 

10/21/13 
midnight 1:10AM 1:15Am 21.5 8.4 Dry, clear 

dawn 6:14AM 6:20AM 18.3 3.6 Dry, foggy 

10/22/13 
midnight 1:26AM 1:31AM 21.0 8.3 Dry, clear 

dawn 6:33AM 6:40AM 18.3 4.9 Dry, foggy 

10/23/13 
midnight 1:01AM 1:05AM 22.0 8.2 Dry, foggy 

dawn 6:50AM 7:01AM 19.2 13.5 Dry, foggy 

10/24/13 
midnight 1:10AM 1:13AM 20.5 14.9 Dry, clear 

dawn 7:10AM 7:18AM 19.7 15.6 Dry, light drizzle 

Grid 6        

Date Shift Start time End time 

Soil temp 

(°C) 

Air temp 

(°C) 

Soil moisture and sky 

conditions 

10/21/13 
midnight 1:17AM 1:24AM 18.7 6.9 Dry, clear 

dawn 6:25AM 6:33AM 16.3 2.7 Dry, foggy 

10/22/13 
midnight 1:33AM 1:36AM 21.0 8.1 Dry, clear 

dawn 6:41AM 6:50AM 16.2 3.8 Dry, foggy 

10/23/13 
midnight 1:08AM 1:12AM 21.7 8.2 Dry, foggy 

dawn 7:03AM 7:10AM 16.8 14.0 Dry, foggy 

10/24/13 
midnight 1:15AM 1:19AM 20.2 14.8 Dry, clear 

dawn 7:20AM 7:30AM 17.6 14.9 Dry, light drizzle 

 

Table 3. 2013 Temperature ranges. 

  Midnight Dawn 

Soil temperature average (°C) 20.1 17.4 

Soil temperature maximum (°C) 22.4 20.0 

Soil temperature minimum (°C) 16.1 11.0 

Air temp temperature average (°C) 10.7 9.7 

Air temperature maximum (°C) 16.4 15.6 

Air temperature minimum (°C) 6.6 2.7 
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Table 4. 2012 Temperature ranges. 

  Midnight Dawn 

Soil temperature average (°C) 25.2 23.4 

Soil temperature maximum (°C) 27.4 25.8 

Soil temperature minimum (°C) 23.7 22 

Air temp temperature average (°C) 15.9 13.5 

Air temperature maximum (°C) 20.3 19.4 

Air temperature minimum (°C) 12.5 7.5 
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Figure 1. Grid locations within PAR: Hidden Valley Wildlife Area. 

 

 


