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EXECUTIVE SUMMARY 

LSA has prepared this annual report for the implementation of the Irvine Ranch Water District 
(IRWD) Integrated Pest Management (IPM) Plan. IPM is defined as managing pests in a way that 
protects human health and the surrounding environment in an economically responsible way 
through the most effective, least-risk option. IRWD’s IPM Plan was designed to guide the use of 
environmentally sensitive pest management strategies and least-toxic control methods at facilities 
IRWD maintains and manages, and it focuses on long-term prevention or suppression of pests while 
protecting human health, the environment, and nontarget organisms. IPM Plan strategies were 
executed beginning in September 2019. A report encompassing the first 4 months of the program, 
from September through December 2019, was prepared last year. This report covers 1 calendar 
year, from January 2020 to December 2020. 

IRWD facilities described in this report include Rattlesnake Reservoir, San Joaquin Reservoir, Sand 
Canyon Reservoir, Syphon Reservoir, San Joaquin Marsh, and 33 Natural Treatment System (NTS) 
basins. LSA biologists surveyed San Joaquin Marsh and IRWD’s NTS basins monthly to map locations 
of invasive plant species using ArcGIS Collector software and to provide treatment 
recommendations accordingly. Treatment methods focused primarily on nonchemical removal 
methods, including manual removal, weed trimming, mowing, mulching, and soil solarization. 
Removal methods were escalated to chemical treatment methods only for persistent invasive 
species that could not be eradicated using nonchemical treatment methods. Data collected from 
San Joaquin Marsh and the NTS basins were used to analyze the number of invasive species and 
treatment methods recommended for each basin, as well as to extrapolate approximate percent 
cover by invasive species. An overlap analysis was also conducted to visualize areas that have 
recurring invasive plant cover over time. LSA personnel did not survey Rattlesnake Reservoir, San 
Joaquin Reservoir, Sand Canyon Reservoir, and Syphon Reservoir, which are managed by IRWD’s 
Facilities/Fleet Manager, but acreage and pesticide usage totals from those facilities have been 
included in this report. There are also 147 other facilities managed by IRWD’s Facilities/Fleet 
Manager that are not individually described in this report but have been included in acreage totals. 
No pesticides were applied at these 147 facilities. 

During the first full calendar year of IPM Plan implementation, treatment targeted invasive 
perennial species. Several species were identified to be resistant to nonchemical removal methods; 
therefore, chemical pesticides were spot sprayed for these species. Chemical pesticide usage in 
2018 totaled 78.34 gallons (gal) for the NTS basins and San Joaquin Marsh, which the NTS 
department manages. Over the same period, chemical pesticide usage for other IRWD facilities 
managed by the Facilities/Fleet Manager totaled 84 gal. From January through June 2019, 60.53 gal 
of glyphosate were applied in the NTS basins and San Joaquin Marsh. From September through 
December 2019, following IPM Plan implementation, 0.05 gal of glyphosate and 1.20 gal of organic 
pesticides were applied in the NTS basins and San Joaquin Marsh, and 0.72 gal of glyphosate was 
applied to other IRWD facilities, representing a significant reduction in the amount of pesticides 
used throughout all IRWD facilities. From January through December 2020, the first full calendar 
year of IPM Plan implementation, 13.45 gal of chemical pesticides (glyphosate, diquat dibromide, 
and glufosinate-ammonium) were applied in the NTS basins and San Joaquin Marsh, and 2.25 gal of 
glyphosate were applied to other IRWD facilities.

https://www.irwd.com/images/pdf/doing-business/engineering/irwd_ipm_092319.pdf
https://www.irwd.com/images/pdf/doing-business/engineering/sept-dec_2019_annual_report_final.pdf
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IRVINE RANCH WATER DISTRICT INTEGRATED PEST MANAGEMENT PLAN 
2020 ANNUAL REPORT 

INTRODUCTION 

The Irvine Ranch Water District (IRWD) Integrated Pest Management (IPM) Plan was designed to 
guide the use of environmentally sensitive pest management strategies and least-toxic control 
methods at facilities maintained and managed by IRWD. IPM is a process used to solve pest 
problems through cost-effective means while minimizing risks to people and the environment. It is 
an ecosystem-based strategy that focuses on long-term prevention of pests or their damage through 
a combination of techniques such as cultural control and mechanical control. Chemical pesticides 
are used only when necessary and are applied in a manner that minimizes their possible harm to 
people, nontarget organisms, and the environment (e.g., soil and water quality). 

This second annual report describes IPM activities conducted from January through December 2020 
and is the first report to cover 1 calendar year. The previous report only covered 4 months of IPM 
activities, from September through December 2019. 

Guiding Principles 

Following the lead of other public entities such as the City of Irvine and Irvine Unified School District, 
IRWD is implementing this IPM Plan, which focuses on long-term prevention or suppression of pests 
while protecting human health, the environment, and nontarget organisms. IRWD—as the steward 
of numerous facilities, wetlands, and habitat, much of which is maintained in a native, natural 
state—adopts this organic-first policy for landscaping and pest control, with specific limitations on 
the use of pesticides and chemicals. 

Integrated Pest Management Plan Components 

The IPM Plan includes several components: 

• A framework for implementing IPM practices at IRWD facilities and properties 
• Consistency with other Orange County-area agencies’ IPM approaches 
• Training of staff members to encourage a mind-set of progressive pest management principles 
• Sharing the IPM program with the public for transparency 
• Monitoring and reporting of actions associated with implementation of the IPM Plan 

The focus of this IPM Plan is on the pesticides (rodenticides, insecticides, and herbicides) used to 
control pests and noxious-weed infestations at IRWD facilities. The purpose of this plan is to guide 
the use of environmentally sensitive pest management strategies and least-toxic control methods at 
facilities maintained and managed by IRWD. IPM is defined as managing pests (plants, fungi, insects, 
and animals) in a way that protects human health and the surrounding environment in an 
economically responsible way through the most effective, least-risk option. Core elements of IPM 
include the following: 
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• Pest prevention to avoid the use of pesticides or other pest control methods 

• Nonchemical methods as the first choice for pest control 

• Use of organic or least-toxic chemical pesticides 

• Use of chemicals and pesticides only in target locations and for targeted species 

• Prohibition of dangerous pesticides at parks, playgrounds, or other areas where the public 
congregates 

• Routine inspection and monitoring 

• Transparent and proactive communication 

When pest prevention is unsuccessful or when noxious weeds are already established, the approach 
to eliminate these species from an area should follow a systematic decision-making process. Use of 
nonchemical control methods should first be exercised. When physical control methods are not an 
option, organic control methods may be needed. High-potential-hazard pesticide applications may 
only be considered in emergency situations that present a public health or environmental threat. 

METHODS 

San Joaquin Marsh and IRWD’s Natural Treatment System (NTS) basins were surveyed monthly, on 
foot, to map locations of invasive plant species. Figure 1 (all figures are in Appendix A) shows the 
locations in San Joaquin Marsh and the NTS basins surveyed by LSA personnel. Locations of 
infestations were recorded as points or polygons using ArcGIS Collector software. Only species that 
posed a threat to native habitat were recorded. Other species that were determined not to be 
particularly disruptive to the overall environment were omitted. Omitted species were typically low-
growing, noninvasive plant species such as matted sandmat (Euphorbia serpens) and spotted spurge 
(Chamaesyce maculata). Species that are listed on the California Invasive Plant Council (Cal-IPC) 
Inventory were specifically targeted, although there are many other nonnative species targeted for 
IPM activities that have not yet been listed on the Cal-IPC Inventory. At the direction of IRWD’s 
Natural Resources Manager, treatment for the 2020 calendar year focused primarily on nonnative 
perennial species and less so on widespread nonnative annual species. Treatment methods were 
recommended for each data point or polygon, prioritizing nonchemical removal methods. 
Nonchemical treatment methods consist of manual removal, weed trimming, mowing, disking, 
mulching, and soil solarization. Seeding is another method that may be implemented in areas that 
necessitate higher percent cover by native species to prevent invasive nonnatives from establishing. 
Chemical treatment methods include organic chemical control and prioritized chemical pesticide 
control. Chemical treatment was prescribed for persistent invasive species that could not be 
eradicated using nonchemical treatment methods.1 See Appendix B for memoranda addressing the 
decision-making process justifying chemical pesticide usage for the perennial pepperweed (Lepidium 
latifolium), Spanish false fleabane (Pulicaria paludosa), curly dock (Rumex crispus), and Bermuda 

                                                      
1  While LSA personnel recommended certain treatment methods for specific infestations, some methods 

may not have been implemented by the landscape contractor staff. Chemical pesticides were not used 
unless recommended. 
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grass (Cynodon dactylon). Data collected through ArcGIS Collector were used to analyze the number 
of invasive species identified within each basin from January through December 2020, as well as 
which treatment methods were recommended for each basin. Polygon data were used to 
extrapolate an approximate percent cover by invasive species throughout each NTS basin. An 
overlap analysis was conducted to visualize areas within the NTS basins and San Joaquin Marsh that 
have recurring invasive plant cover over time. 

Rattlesnake Reservoir, San Joaquin Reservoir, Sand Canyon Reservoir, and Syphon Reservoir were 
not visited by LSA personnel during monthly surveys. These reservoirs are managed by IRWD’s 
Facilities/Fleet Manager. This report includes chemical pesticide usage totals for these reservoirs. 
Data for the reservoirs were collected by IRWD’s Facilities/Fleet Manager and provided to LSA for 
the purposes of this report. 

INTEGRATED PEST MANAGEMENT APPLICATION SITES 

Recycled Water Reservoirs 

IRWD owns and operates a robust recycled water system, which includes four seasonal-storage 
reservoirs: Rattlesnake, San Joaquin, Sand Canyon, and Syphon. IRWD’s recycled water is not for 
drinking. It is used primarily for irrigating public and commercial landscape. It also is used for toilet-
flushing and cooling towers in some commercial buildings, and for dust control on construction sites 
and industrial processes such as concrete production and composting. The reservoirs are pumped 
full of recycled water from IRWD’s recycling plants during the cooler, wetter winter months when 
irrigation demands are low. The water is stored in the reservoirs and then withdrawn in the summer 
when demand is high. The reservoirs feature dams, which are inspected regularly, are certified safe, 
and are not accessible to the public. 

Rattlesnake Reservoir 

Rattlesnake Reservoir is a recycled water storage reservoir owned and operated by IRWD. It 
formerly was used to supply water for agricultural irrigation. The reservoir retains most dry- and 
wet-weather flows. A small amount of chemical pesticides was used at Rattlesnake Reservoir to 
control weeds in cracks of the reservoir liner. Mechanical weeding was not possible without the use 
of fall protection, and the installation of fall protection systems was not practical. 

San Joaquin Reservoir 

San Joaquin Reservoir was built in 1966 and was originally used as a drinking-water reservoir by 
seven cities and water districts. The reservoir is currently used to store recycled water. It provides 
3,080 acre-feet (af) (about 1 billion gallons [gal]) of seasonal storage. Operation of the reservoir 
maximizes storage during the winter months when irrigation demands are lower. Water is then 
withdrawn in the summer months to provide landscape irrigation water for Irvine, Newport Coast, 
and portions of Newport Beach.  

Chemical pesticides were applied to vegetation on the dam face of San Joaquin Reservoir, as well as 
within the reservoir to control weeds in cracks of the reservoir liner. Due to safety hazards 
associated with physically reaching plants for mechanical removal, it was determined that spraying 
chemical pesticides was the only viable option for treating vegetation. 



2 0 2 0  A N N U A L  R E P O R T  
A P R I L  2 0 2 1 

I R W D  I N T E G R A T E D  P E S T  M A N A G E M E N T  P L A N   
I R V I N E ,  C A L I F O R N I A   

 
 

\\vcorp12\projects\IRW1901\Annual Reports\2020\Report\IPM 2020 Annual Report_response to comments.docx «04/02/21» 4 

Sand Canyon Reservoir 

Sand Canyon Reservoir is adjacent to the Strawberry Farms Golf Club near the San Diego Freeway 
(Interstate 405 [I-405]). The reservoir has a surface area of 42 acres (ac), a storage capacity of 768 af 
(250 million gal), and an average depth of 18 feet (ft). The watershed area is approximately 
6.7 square miles (4,288 ac). The reservoir is used for both seasonal and operational storage. 
No chemical pesticides were used at Sand Canyon Reservoir. 

Syphon Reservoir 

Syphon Reservoir, in northern Irvine, began operations in 1949 and historically was used to store 
irrigation water. It has been integrated into the IRWD recycled water system as a seasonal storage 
facility, with a capacity of 535 af (174 million gal). Chemical pesticides were used at Syphon 
Reservoir to control weeds in cracks of the reservoir liner. Mechanical weeding was not possible 
without the use of fall protection, and the installation of fall protection systems was not practical. 

San Joaquin Marsh 

The San Joaquin Marsh and Wildlife Sanctuary encompasses 281.58 ac of coastal freshwater 
wetlands, half of which have been restored to a natural state. San Joaquin Marsh is a vital 
component of the overall NTS, as water from San Diego Creek is cycled through wetlands and 
naturally treated before it reaches the environmentally sensitive Upper Newport Bay and the ocean.  

IPM activities in San Joaquin Marsh focused on mechanical removal of invasive plants. Chemical 
pesticides were necessary to remove plants that were resistant to nonchemical removal methods or 
were in such densities that they would be difficult to remove without disrupting surrounding native 
plants, such as perennial pepperweed, curly dock, and Spanish false fleabane. A total of 69 
nonnative plant species were identified in San Joaquin Marsh between January and December 2020. 
San Joaquin Marsh is divided into four zones for landscape maintenance purposes (Figure 2). Refer 
to Table A for the number of invasive species identified, an approximate percent cover by invasive 
species, and treatment methods recommended within each zone. San Joaquin Marsh Zone 3 
exhibited the highest percent cover by invasive species, at 19.0 percent, due to the presence of 
herb-of-grace (Bacopa monnieri) within several ponds. Herb-of-grace was not treated, as IRWD 
drains those ponds once a year, which desiccates the obligate wetland plant. 

Natural Treatment Systems 

IRWD’s NTS is a cost-effective, environmentally sound method for treating dry-weather runoff. The 
NTS basins throughout IRWD’s wider territory are modeled after the successful system of natural 
treatment ponds that remove nitrogen, phosphorus, and bacteria from surface water entering San 
Joaquin Marsh. The NTS basins work much like San Joaquin Marsh, only using smaller man-made 
wetlands placed strategically throughout the San Diego Creek Watershed (Figure 1). Low-flow 
natural and urban runoff, as well as smaller storm flows, is diverted into these man-made wetlands, 
where contaminants are removed and prevented from reaching Upper Newport Bay. Thirty-three 
NTS basins were incorporated into IPM activities from September through December 2019, which 
are described below. Refer to Table A for a summary of the number of invasive species identified, an 
approximate percent cover by invasive species, and methods recommended for treatment per 
basin. Representative photos of the basins are provided in Figure 3. 
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Table A: Summary of Invasive Plants and Treatment Methods in NTS Basins 

Basin 
ID Basin Name1 

Number of 
Invasive Species 

(2019) 

Number of 
Invasive Species 

(2020)2 

Approximate 
Percent Cover by 

Invasive Plants 
(2019) 

Approximate 
Percent Cover by 

Invasive Plants 
(2020)3 

Treatment Methods Recommended 

1 

San Joaquin Marsh—
Zone 1 14 23 0.1% 0.3% Manual Removal, Chemical Pesticides, No Treatment 

San Joaquin Marsh—
Zone 2 15 42 1.6% 2.0% Manual Removal, Chemical Pesticides, Mulch, No 

Treatment 
San Joaquin Marsh—

Zone 3 23 44 21.9% 19.0% Manual Removal, Chemical Pesticides, Weed Trimmer, 
No Treatment 

San Joaquin Marsh—
Zone 4 17 34 1.9% 5.3% Manual Removal, Chemical Pesticides, No Treatment 

2 Quail Springs 12 16 14.1% 48.3% Manual Removal, Chemical Pesticides, Mulch, No 
Treatment 

3 Quail Meadow 5 13 5.4% 79.0% Manual Removal, Chemical Pesticides, No Treatment 
4 Old Laguna 10 12 5.4% 12.4% Manual Removal, Chemical Pesticides, No Treatment 
5 Turtle Ridge 6 18 0.6% 19.3% Manual Removal, No Treatment 
6 Forge Meadow 9 18 8.8% 74.9% Manual Removal, Chemical Pesticides, No Treatment 
7 Port Culver 13 24 20.6% 69.6% Manual Removal, Chemical Pesticides, No Treatment 
8 Orchard Meadow 10 21 11.2% 53.9% Manual Removal, Chemical Pesticides, No Treatment 
9 Lower Eastfoot 5 13 0.4% 38.1% Manual Removal, Chemical Pesticides, No Treatment 

10 El Modena 10 15 7.2% 9.4% Manual Removal, Chemical Pesticides 
11 Trabuco 12 18 2.7% 12.2% Manual Removal, Chemical Pesticides 
12 Marshburn 17 24 13.5% 7.2% Manual Removal, Chemical Pesticides, No Treatment 

13 Los Olivos Meadow 4 9 42.6% 51.6% Manual Removal, Chemical Pesticides, No Treatment, 
Other (Drain Water) 

14 Laguna Altura North 10 20 6.0% 17.8% Manual Removal, No Treatment 

15 Laguna Altura South 3 10 13.7% 31.4% Manual Removal, Chemical Pesticides, Mowing, No 
Treatment 

16 Cypress Meadow A 6 18 7.4% 32.1% Manual Removal, Chemical Pesticides, No Treatment 
17 Cypress Meadow B 6 13 8.7% 27.6% Manual Removal, Weed Trimmer, No Treatment 

18 Cypress Meadow C 10 18 10.4% 55.0% Manual Removal, Weed Trimmer, Mowing, No 
Treatment 

19 Cypress Meadow D 20 12 7.5% 30.5% Manual Removal, No Treatment 
20 Portola Springs Meadow 5 14 3.2% 36.3% Manual Removal, Chemical Pesticides, No Treatment 
21 Eastwood Meadow 7 18 5.8% 25.0% Manual Removal, Chemical Pesticides, No Treatment 
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Table A: Summary of Invasive Plants and Treatment Methods in NTS Basins 

Basin 
ID Basin Name1 

Number of 
Invasive Species 

(2019) 

Number of 
Invasive Species 

(2020)2 

Approximate 
Percent Cover by 

Invasive Plants 
(2019) 

Approximate 
Percent Cover by 

Invasive Plants 
(2020)3 

Treatment Methods Recommended 

22 Middle Eastfoot 11 19 52.1% 60.5% Manual Removal, Chemical Pesticides, No Treatment 
23 Eastfoot Retarding Basin 7 19 6.8% 10.8% Manual Removal, Chemical Pesticides, No Treatment 
24 Upper Eastfoot 9 15 16.8% 60.9% Manual Removal, Chemical Pesticides, No Treatment 

25 Hidden Canyon 15 23 44.0% 56.3% Manual Removal, Chemical Pesticides, Weed Trimmer, 
Mulch, No Treatment 

26 Ridge Valley A 7 29 15.3% 40.6% Manual Removal, Chemical Pesticides, No Treatment 
27 Ridge Valley B 7 16 13.1% 20.2% Manual Removal, Chemical Pesticides, No Treatment 
28 Ridge Valley C 12 38 14.7% 47.5% Manual Removal, Chemical Pesticides, No Treatment 
29 Floral View 10 15 9.0% 12.4% Manual Removal, Chemical Pesticides, No Treatment 
30 Parasol Park 6 15 25.9% 39.3% Manual Removal, Chemical Pesticides, No Treatment 
31 Twisted Oak 6 10 76.7% 54.6% Manual Removal, Chemical Pesticides, No Treatment 
32 Iluna Springs 10 23 11.6% 31.0% Manual Removal, Chemical Pesticides, No Treatment 
33 Aquila Springs 11 19 25.6% 22.5% Manual Removal, Chemical Pesticides, No Treatment 
34 Sports Park 14 16 18.6% 71.1% Manual Removal, Chemical Pesticides, No Treatment 

1 Refer to Figure 1 in Appendix A for a map of basin locations. 
2 2019 data was collected from September–December, whereas 2020 data constituted the full January–December calendar year. Because data was collected during the spring and summer of 

2020 but not of 2019, the number of invasive species and approximate percent cover by invasive plants are significantly higher for 2020. 

3 The approximate percent cover was extrapolated using polygon data. Point data was not utilized in the extrapolation. 
NTS = Natural Treatment System 
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Quail Springs 

Quail Springs is a 10.86 ac basin located adjacent to Shady Canyon Drive in central Irvine. This basin 
consists of several ponds and channels. This basin suffers from infestations of Spanish false 
fleabane, which is expected to return in following years based on the existing seed bank and lack of 
native plants throughout portions of the basin bottom. Chemical pesticides were spot sprayed to 
remove Spanish false fleabane. Mulching with black plastic was recommended for one portion of 
the basin that had an infestation of grass poly (Lythrum hyssopifolia). This basin also exhibits high 
cover by nonnative annual species, particularly sourclover (Melilotus indicus). 

Quail Meadow 

Quail Meadow is a 1.40 ac NTS basin located north of Quail Hill Shopping Center in Irvine. This basin 
consists of a small sediment catchment pond at the inlet, after which water percolates into the 
ground. The basin bottom supports a good diversity of native riparian plants; however, the slopes of 
the basin exhibit high cover by nonnative annual species. Notably, Pacific bentgrass (Agrostis 
avenacea) was identified at this basin. Chemical pesticides were applied to a small amount of 
Spanish false fleabane at this site. 

Old Laguna 

Old Laguna is a 2.81 ac basin located west of Laguna Canyon Road and south of I-405. This basin 
consists of two small channels flowing into one large pond. Yellow waterweed (Ludwigia peploides 
ssp. peploides), an invasive plant with a High Cal-IPC rating, was observed growing along the margins 
of the channels and pond in 2019. Recurrences of this invasive species were mapped in 2020, and 
manual removal efforts were implemented to continue to diminish the presence of yellow 
waterweed. A small amount of Spanish false fleabane was spot sprayed with chemical pesticides. 
LSA personnel only completed surveys until September 2020; the locks on the gates were changed 
following that date, and biologists were unable to access the basin to conduct surveys. 

Turtle Ridge 

Turtle Ridge is a 1.97 ac basin located north of Shady Canyon Drive in south Irvine. This basin 
consists of a single large pond. Surveys at this location were conducted from September through 
November in 2019. In December 2019, the basin was dredged and the basin was mostly bare, so 
surveys for invasive plants were not conducted. Surveys were resumed starting in February 2020. As 
the basin was dredged recently, there were very few invasive species detected at this basin. Invasive 
species identified at Turtle Ridge were all common annuals. Chemical pesticides were not applied at 
this basin. 

Forge Meadow 

Forge Meadow is a 2.38 ac NTS basin located adjacent to Portola Parkway in north Irvine. This basin 
consists of two ponds connected by a long channel. Beginning in December 2019, a majority of the 
vegetation in Forge Meadow was removed in preparation for a restoration event. As the basin was 
mostly bare, data was not collected until March 2020. This basin exhibited high cover by nonnative 
annual species on both the slopes and basin bottom. Prevalent species included common burclover 
(Medicago polymorpha), perennial rye (Festuca perennis), and flax-leaved horseweed (Erigeron 
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bonariensis). Several patches of Spanish false fleabane, especially on the western side of the basin, 
were spot treated with chemical pesticides. 

Port Culver 

Port Culver is a 1.74 ac basin located north of Portola Parkway and adjacent to a large agricultural 
area in north Irvine. This basin consists primarily of a pilot channel, but water often overflows from 
the channel and spreads throughout the bottom of the basin. The slopes of this basin exhibit high 
cover by annual nonnative species; however, cover by nonnatives is expected to decrease as 
installed natives from the 2019 restoration effort increase in cover. Chemical pesticides were 
applied to control a small amount of Spanish false fleabane and Bermuda grass at this basin. 

Orchard Meadow 

Orchard Meadow is a 2.30 ac basin located at the intersection of Portola Parkway and Orchard Hills 
in north Irvine. This basin consists of a channel with a small pond at the center. IRWD personnel 
conducted habitat restoration on the upland slopes of the basin in 2019. Cover by nonnative annuals 
at the bottom of the basin was high. Prevalent species included common burclover, red brome 
(Bromus madritensis ssp. rubens), sow-thistles (Sonchus spp.), and white sweetclover (Melilotus 
albus). Several patches of Spanish false fleabane, particularly on the southern half of the basin, and 
a small patch of Bermuda grass required spot spraying by chemical pesticides. 

Lower Eastfoot 

Lower Eastfoot is a 2.13 ac NTS basin located adjacent to Portola Parkway and State Route 261 
(SR-261). This basin consists of a channel with a small pond at the center. The bottom of this basin 
has very good cover by native plant components; however, the slopes of the basin exhibit high cover 
by nonnative annuals. Cover by nonnatives is expected to decrease as installed natives from the 
2019 restoration effort increase in cover. No chemical pesticides were applied at this basin. 

El Modena 

El Modena is a 1.61 ac NTS basin located within a park adjacent to South Hewes Street in Orange. 
This basin consists of one large pond with a narrow strip of riparian vegetation lining the water. As 
the basin is isolated in a park and adjacent to residential areas, nonnative ornamental species are 
the most common invasive plants identified at this basin. Bird’s foot trefoil (Lotus corniculatus) was 
the most prevalent species at this basin. No chemical pesticides were applied at this basin. 

Trabuco 

Trabuco is an 18.07 ac basin located east of Jeffrey Road and north of Trabuco Road in Irvine. This 
basin serves as a flood retention basin and is managed in a different way than the typical NTS basins. 
IPM activities are conducted adjacent to any riparian areas. The slopes and fields not immediately 
adjacent to the channels and ponds containing dry-weather runoff are mowed every quarter and 
were not included in IPM monthly surveys. This basin suffers from an infestation of Spanish false 
fleabane, which required spraying of chemical pesticides. While cover by Spanish false fleabane 
decreased throughout the duration of the 2020 calendar year, reoccurrences are expected due to 
the large seed bank.  
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Marshburn 

Marshburn is a 14.04 ac basin located at the intersection of Irvine Boulevard and Ridge Valley in 
Irvine. This basin also serves as a flood retention basin and is managed in the same way as Trabuco, 
detailed above. It consists of two inlet channels flowing into one large pond. This basin supports a 
relatively high diversity of native riparian plant species. Barnyard grass (Echinochloa crus-galli) and 
sourclover were the most prevalent nonnatives at this basin. Several patches of yellow waterweed 
were also identified and manually removed from the channels and pond. Very little chemical 
pesticides were applied at this site for a few individuals of Spanish false fleabane and one patch of 
Bermuda grass. 

Los Olivos Meadow 

Los Olivos Meadow is a 3.19 ac NTS basin located adjacent to the Los Olivos housing development 
and east of San Diego Creek. This basin has two inlet channels flowing into one pond. The slopes of 
Los Olivos Meadow have good diversity and cover by desirable native species; however, much of the 
basin bottom is dominated by Spanish false fleabane, sourclover, and nonnative grasses. The 
presence of Spanish false fleabane required spot spraying with chemical pesticides. An occurrence 
of a new aquatic invasive species, water spangles (Salvinia minima), was identified at this basin in 
October 2020; therefore, draining of the water at this basin was recommended to desiccate the 
floating aquatic plant. 

Laguna Altura North 

Laguna Altura North is a 0.86 ac basin located north of the Laguna Altura housing development and 
south of I-405. This basin exhibits high percent cover and good diversity of native-plant components 
on both the slopes and the basin bottom. No chemical pesticides were applied at this basin in 2020. 

Laguna Altura South 

Laguna Altura South is a 0.75 ac basin located west of the Laguna Altura housing development and 
east of State Route 133 (SR-133). This basin exhibits high percent cover by native plant species on 
the slopes, but the basin bottom is dominated by annual nonnative species during the growing 
season. Spanish false fleabane was spot sprayed with chemical pesticides at this basin.  

Cypress Meadow A 

Cypress Meadow A is a 6.04 ac basin located next to several apartment complexes as well as 
Interstate 5 (I-5) and Jeffrey Road in central Irvine. This NTS basin has three inlet channels 
converging at one pond. The slopes of the basin exhibit high diversity and cover by native species; 
however, the basin bottom suffers from infestations of Spanish false fleabane. A few small patches 
of perennial pepperweed were also found throughout the basin bottom. Chemical pesticides were 
applied to treat these two resistant invasive species. 

Cypress Meadow B 

Cypress Meadow B is a 2.07 ac NTS basin located adjacent to multiple apartment complexes and 
north of I-5. It is also neighboring another NTS basin, Cypress Meadow C. This basin consists of two 
small ponds connected by a channel. While the slopes of this basin exhibit good cover by native 
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plants, the basin bottoms are dominated by annual invasive species during the growing season. 
Prevalent nonnatives include common burclover, Pacific bentgrass, red brome, and sow-thistles. A 
minor amount of chemical pesticides was spot sprayed to control Spanish false fleabane. 

Cypress Meadow C 

Cypress Meadow C is a 2.63 ac basin located between Cypress Meadow B and Cypress Meadow D, 
adjacent to I-5. This basin consists of two small ponds connected by a long channel. Similar to 
Cypress Meadow B, the bottom of this basin also exhibits high cover by many annual invasive 
species. No chemical pesticides were applied at this basin. 

Cypress Meadow D 

Cypress Meadow D is a 3.18 ac basin located immediately adjacent to Cypress Meadow C and 
bordered to the east by Sand Canyon Avenue. This NTS basin typically does not receive enough flow 
for water to reach the outlet structure. The slopes of Cypress Meadow D exhibit good cover by 
native grass species. No chemical pesticides were applied at this basin in 2020. 

Portola Springs Meadow 

Portola Springs Meadow is a 0.89 ac NTS basin located north of Irvine Boulevard and east of SR-133. 
This basin consists of two inlets. Both the basin bottom and slopes exhibit high diversity and cover 
by native species. Some chemical pesticides were applied at this basin to remove Spanish false 
fleabane and Bermuda grass. 

Eastwood Meadow 

Eastwood Meadow is a 1.89 ac basin located north of Irvine Boulevard in north Irvine. This basin 
consists of two small ponds connected by one channel. In 2019, the bottom of the basin was almost 
entirely dominated by slender aster (Symphyotrichum subulatum)—while native, it outcompeted 
most other native plant species on the basin bottom. Because very few perennial natives are 
present in the basin bottom, opportunistic invasive species exploit the bare areas during the 
growing season. Spanish false fleabane, curly dock, and white sweetclover are among the 18 
nonnative species identified at this site in 2020. A persistent patch of perennial pepperweed was 
identified in the southern half of the basin. Chemical pesticides were applied to treat Spanish false 
fleabane and perennial pepperweed. 

Middle Eastfoot 

Middle Eastfoot is a 3.17 ac NTS basin located west of Woody Knoll and east of SR-261. This basin 
consists of a long channel with a small pond at the center. The west side of this basin was heavily 
dominated by slender aster. Similar to Eastwood Meadow, slender aster outcompeted many native 
plant species and facilitated invasions by opportunistic nonnatives in the basin bottom. A significant 
amount of Spanish false fleabane was identified and treated with chemical pesticides at this basin. 

Eastfoot Retarding Basin 

Eastfoot Retarding Basin is a 9.97 ac flood retention basin located east of Leafy Pass in north Irvine. 
This basin consists of a series of ponds and is managed in the same manner as Trabuco and 
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Marshburn, detailed above. Nonnative annual species, such as bristly ox-tongue (Helminthotheca 
echiodes), wild oat (Avena fatua), and common burclover, are prevalent at this basin. A small 
amount of chemical pesticides was applied to several patches of Spanish false fleabane along the 
channels and ponds. 

Upper Eastfoot 

Upper Eastfoot is a 1.35 ac basin located east of SR-261 and south of English Saddle in north Irvine. 
This basin consists of one large pond—water often does not flow into the outlet. Chemical 
pesticides were applied to control patches of Spanish false fleabane and Bermuda grass. Cover by 
Spanish false fleabane this year was reduced from the previous year; however, reoccurrences are 
still expected due to the existing seed bank. An infestation of grass poly was detected this year 
during the growing season. 

Hidden Canyon 

Hidden Canyon is a 3.31 ac NTS basin located adjacent to the Hidden Canyon residential 
development and south of Lake Forest Drive. It consists of two inlets flowing into one pond. This 
basin exhibits high percent cover by nonnative species on both the basin bottom and the south-
facing slopes. Curly dock in particular is highly prevalent in this basin. Due to the high density of the 
species, and in hopes of reducing disturbance to native plants, chemical pesticides were used to 
control curly dock at this basin. 

Ridge Valley A 

Ridge Valley A is a 6.44 ac basin located east of SR-133. It consists of two inlets flowing into one 
pond. Most of the basin bottom was dominated by slender aster in 2019, which outcompeted most 
other native plant species. Several persistent patches of perennial pepperweed were identified in 
this basin and required repeat applications of chemical pesticides. Chemical pesticides were also 
applied to control Spanish false fleabane and Bermuda grass. 

Ridge Valley B 

Ridge Valley B is a 1.65 ac basin located east of SR-133 and adjacent to Ridge Valley A. It consists of a 
channel that flows into Ridge Valley A. The slopes of Ridge Valley B exhibit relatively good cover by 
native-plant components. Some areas in this basin exhibit infestations of Bermuda grass and Spanish 
false fleabane, which were treated with chemical pesticides. One small patch of perennial 
pepperweed was also mapped and sprayed at this basin—this patch looks to have been sufficiently 
treated with one application of pesticides. 

Ridge Valley C 

Ridge Valley C is a 4.68 ac NTS basin located east of SR-133 and adjacent to Ridge Valley B. It consists 
of one long channel with a pond in the center. The west-facing slope of this basin has high cover by 
nonnative annual species. Similarly to Ridge Valley A and Ridge Valley B, this basin had some 
occurrences of perennial pepperweed, Spanish false fleabane, and Bermuda grass, which were spot 
sprayed with chemical pesticides. 



2 0 2 0  A N N U A L  R E P O R T  
A P R I L  2 0 2 1 

I R W D  I N T E G R A T E D  P E S T  M A N A G E M E N T  P L A N   
I R V I N E ,  C A L I F O R N I A   

 
 

\\vcorp12\projects\IRW1901\Annual Reports\2020\Report\IPM 2020 Annual Report_response to comments.docx «04/02/21» 12 

Floral View 

Floral View is a 2.98 ac basin located east of SR-133 and west of Floral View. It consists of one 
channel leading to a circular pond. This basin exhibits very good cover by native plant species on 
both the slopes and basin bottom. A portion of the channel has reoccurring instances of water 
speedwell (Veronica anagallis-aquatica); repeated manual removal efforts are expected to eradicate 
this invasive species. A very small amount of Spanish false fleabane was spot treated with chemical 
pesticides at this basin. 

Parasol Park 

Parasol Park is a 2.69 ac NTS basin located east of SR-133 and north of Great Park Boulevard. It 
consists of two inlet channels that converge at the NTS basin’s outlet structure. While the upland 
slopes of Parasol Park exhibit very good diversity and cover by native-plant components, the basin 
bottom suffers from infestations by sow-thistles. No chemical pesticides were applied at this basin. 

Twisted Oak 

Twisted Oak is a 0.33 ac NTS basin located northeast of Northwood High School. It consists of one 
circular pond. This basin had less cover by nonnatives in 2020; however, English plantain (Plantago 
lanceolata) was still prevalent in some parts of the basin. The rest of the basin is nearly devoid of 
native vegetation. No chemical pesticides were applied at this basin. 

Iluna Springs 

Iluna Springs is a 2.68 ac basin located in the Altair Community development north of Irvine 
Boulevard in the northeastern corner of Irvine. This basin consists of two inlet channels. Iluna 
Springs exhibits relatively low cover by nonnative species, as the basin is dominated by beardless 
wild-rye (Elymus triticoides) and marsh fleabane (Pluchea odorata). One patch of perennial 
pepperweed was identified and required repeat treatments of chemical pesticides. Pesticides were 
also applied to treat one patch of Bermuda grass and a small amount of Spanish false fleabane. 

Aquila Springs 

Aquila Springs is a 1.17 ac basin located in the Altair Community development east of Irvine 
Boulevard, consisting of one channel. This basin exhibits good diversity by native vegetation on 
slopes; however, portions of the basin bottom are bare or dominated by invasive plants. Flax-leaved 
horseweed and weedy cudweed (Pseudognaphalium luteoalbum) were the most prevalent 
nonnative species. A small amount of chemical pesticides was spot sprayed to manage Spanish false 
fleabane. 

Sports Park 

Sports Park is a 1.95 ac NTS basin located adjacent to the Orange County Great Park north of Marine 
Way. It consists of a channel with a small central pond. While the slopes of the basin exhibit high 
diversity and cover by desirable native plants, the basin bottom has relatively more invasive species. 
A relatively high amount of Spanish false fleabane was identified at this site and required spot 
spraying with chemical pesticides. A persistent patch of perennial pepperweed required repeat 
treatments with pesticides. 
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RESULTS OF 2020 INTEGRATED PEST MANAGEMENT PRACTICES 

Program Cost Impacts 

IPM Plan implementation resulted in additional maintenance costs for landscaping activities within 
the NTS basins, San Joaquin Marsh, and other IRWD facilities. Refer to Table B for maintenance costs 
for regular work and IPM work (if applicable) for calendar years 2018, 2019, and 2020. 

Table B: Landscaping Budget Impacts from IPM Plan Implementation 

Reporting 
Year 

SJM/NTS Basins Other IRWD Facilities 
Regular 

Maintenance 
Cost 

IPM 
Implementation 

Cost1 

Biological 
Consultant 

Cost 

Total 
Maintenance 

Cost 

Regular 
Maintenance 

Cost 

IPM 
Implementation 

Cost2 

Total 
Maintenance 

Cost 
2018 $1,377,186.46 – – $1,377,186.46 N/A – N/A 
2019 $2,310,245.91 $51,413.00 $53,606.27 $2,415,265.18 $508,308 N/A $508,308 
2020 $1,228,467.78 $82,822.25 $114,868.77 $1,426,158.80 $597,504 $145,800 $743,304 

1  This cost is for additional man-hours/site visits required to complete IPM invasive plant removal activities. When feasible, invasive 
plant removal would occur during regularly scheduled maintenance visits. 

2  This cost is an estimate based on contract costs pre- and post-implementation, minus a factor for inflation. Invoices specifically 
reflecting additional costs incurred in order to implement the IPM were not available. 

IPM = Integrated Pest Management 
IRWD = Irvine Ranch Water District 
N/A = Not Available 
NTS = Natural Treatment System 
SJM = San Joaquin Marsh 

 
Summary of Integrated Pest Management Usages 

Following the commencement of IPM activities, quantities of chemical pesticides applied at IRWD’s 
facilities, including San Joaquin Marsh and the NTS basins, have been greatly reduced from pre-
implementation years. Table C provides a comparison of pesticide usage before and after 
implementation of the IPM Plan, with IPM activities beginning in September 2019. San Joaquin 
Marsh and the NTS basins, managed by the NTS department, total 409.52 ac. Other IRWD facilities, 
which include Rattlesnake Reservoir, San Joaquin Reservoir, Sand Canyon Reservoir, Syphon 
Reservoir, and 147 other sites, are managed by the Fleet/Facilities Manager and total 279.99 ac. 
A summary of prioritized chemical pesticides used in IRWD facilities is provided below. 

San Joaquin Marsh 

2.08 gal of Roundup Custom Aquatic Herbicide (active ingredient: glyphosate) and 1.77 gal of Diquat 
SPC 2L (active ingredient: diquat dibromide) were spot sprayed using a backpack sprayer. LSA 
biologists avoided prescribing chemical pesticides to areas within 10 ft of trails in San Joaquin 
Marsh; however, if necessary, areas open to public traffic were cordoned off for 24 hours after 
chemical pesticide application. Refer to Figure 4 to see locations of chemical pesticide applications 
and Appendix C for the pesticide application forms. 
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Table C: Pesticide Usage Comparison 

 

2018 January–June  
2019 

September–December 
2019 

January–December 
2020 

SJM/NTS 
Basins 

Other 
IRWD 

Facilities 
SJM/NTS 

Basins 

Other 
IRWD 

Facilities 
SJM/NTS 

Basins 

Other 
IRWD 

Facilities 
SJM/NTS 

Basins 

Other 
IRWD 

Facilities 
Prioritized chemical 
pesticides (gal) 78.34 84.00 60.53 N/A1 0.05 0.72 13.45 2.25 

Organic pesticides (gal) – – – N/A 1.20 – – – 
Total 162.34 60.53 1.97 15.70 

1  This information was not tracked by the Fleet/Facilities Manager in 2019. 
gal = gallon(s) 
IRWD = Irvine Ranch Water District 
N/A = Not available 
NTS = Natural Treatment System 
SJM = San Joaquin Marsh 

 

 
Natural Treatment Systems 

The amounts of chemical pesticides spot sprayed at the NTS basins were 0.70 gal of Roundup 
Custom Aquatic Herbicide, 5.39 gal of Diquat SPC 2L, and 3.51 gal of Lifeline (active ingredient: 
glufosinate-ammonium). Table D shows the amounts of chemical pesticides applied at the NTS 
basins—refer to Figure 4 to see the locations of chemical pesticide applications and Appendix C for 
the pesticide application forms. Chemical pesticides were spot sprayed at 24 of the 33 NTS basins 
surveyed for the IPM Plan implementation program. 

Other Irvine Ranch Water District Facilities 

Roundup Pro Max (active ingredient: glyphosate) was used at Rattlesnake Reservoir (0.25 gal), 
Syphon Reservoir (1.00 gal), and San Joaquin Reservoir (1.00 gal). At all three locations, the 
herbicide was applied inside the reservoir to control weeds in cracks of the reservoir liner. At San 
Joaquin Reservoir, the product was also applied to control weeds on the downstream dam face. In 
each location, mechanical weeding is not possible without the use of fall protection, and the 
installation of fall protection systems at these facilities is not practical. 

DISCUSSION AND RECOMMENDATIONS 

IPM activities in 2020 focused on reducing the density of aggressive perennial species, some of 
which required the use of pesticides. Chemical pesticides were applied to specific species based on 
past experience and/or observations that infestations were not reduced through nonchemical 
methods. Because the first annual report covered only 4 months, from September through 
December of 2019, and the second annual report covers a full calendar year and growing season, 
from January through December 2020, it is expected that approximate cover by invasive species 
would be higher compared to the first 4 months and that more chemical pesticides would be applied 
over the full calendar year. Nevertheless, chemical pesticide usage has been greatly reduced from 
years prior to IPM implementation. The use of chemical pesticides to spot treat invasive species 
should be reduced in time as infestations are managed and the existing seed bank is exhausted.  
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Table D: Pesticide Usage in the NTS Basins 
Basin Name Pesticide Name Amount Applied (gal) Total (gal) 

Aquila Springs 
Roundup 0.05 

0.17 Diquat SPC 2L 0.06 
Lifeline 0.06 

Cypress Meadow A 
Diquat SPC 2L 0.31 

0.64 
Lifeline 0.33 

Cypress Meadow B 
Diquat SPC 2L 0.11 

0.16 
Lifeline 0.05 

Eastfoot Retarding Basin Lifeline 0.13 0.13 

Eastwood Meadow 
Diquat SPC 2L 0.22 

0.34 
Lifeline 0.13 

Floral View Diquat SPC 2L 0.06 0.06 

Forge Meadow Diquat SPC 2L 0.13 
0.19 

Lifeline 0.06 

Hidden Canyon 
Roundup 0.25 

0.45 Diquat SPC 2L 0.14 
Lifeline 0.06 

Iluna Springs 
Diquat SPC 2L 0.08 

0.14 
Lifeline 0.06 

Laguna Altura South 
Roundup 0.09 

0.34 Diquat SPC 2L 0.14 
Lifeline 0.11 

Los Olivos Meadow 
Roundup 0.05 

0.63 Diquat SPC 2L 0.39 
Lifeline 0.19 

Marshburn 
Diquat SPC 2L 0.38 

0.44 
Lifeline 0.06 

Middle Eastfoot 
Roundup 0.03 

0.61 Diquat SPC 2L 0.30 
Lifeline 0.28 

Old Laguna 
Diquat SPC 2L 0.16 

0.22 
Lifeline 0.06 

Orchard Meadow 
Diquat SPC 2L 0.25 

0.27 
Lifeline 0.02 

Port Culver Diquat SPC 2L 0.06 0.06 

Portola Springs Meadow 
Diquat SPC 2L 0.19 

0.25 
Lifeline 0.06 

Quail Meadow Diquat SPC 2L 0.06 0.06 

Quail Springs 
Diquat SPC 2L 0.56 

0.98 
Lifeline 0.42 

Ridge Valley A 
Roundup 0.09 

0.69 Diquat SPC 2L 0.34 
Lifeline 0.25 

Ridge Valley B 
Diquat SPC 2L 0.06 

0.12 
Lifeline 0.06 

Ridge Valley C 
Diquat SPC 2L 0.20 

0.39 
Lifeline 0.19 

Sports Park 
Diquat SPC 2L 0.23 

0.50 
Lifeline 0.27 
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Table D: Pesticide Usage in the NTS Basins 
Basin Name Pesticide Name Amount Applied (gal) Total (gal) 

Trabuco 
Roundup 0.14 

1.42 Diquat SPC 2L 0.77 
Lifeline 0.52 

Upper Eastfoot 
Diquat SPC 2L 0.19 

0.33 
Lifeline 0.14 

Total Pesticides Applied 9.60 
Note: The numbers in this table have been rounded. 
NTS = Natural Treatment System 

 

Restoration has taken place and is planned at several NTS basins, which is expected to increase 
native species cover and in turn reduce nonnative species cover over time. 

An overlap analysis (Figure 5) was conducted to visualize areas in the NTS basins and San Joaquin 
Marsh that harbor nonnative species. A gradient from red to dark green, with redder colors 
indicating overlapped polygons that were mapped from January to December 2020, indicates areas 
that have repetitive infestations. It should be noted that the overlap analysis includes nonnative 
annual species that were prescribed “no treatment,” under the direction of IRWD’s Natural 
Resources Manager. While these species were not treated for the 2020 calendar year, it is still 
important to record locations of such nonnative annuals to aid in future removal efforts. This 
analysis will help with focusing efforts to reduce nonnatives in hot spots, eventually reducing overall 
nonnative cover and therefore the need to control them. 

Following the first full calendar year of IPM implementation, several recommendations are 
suggested to streamline IPM implementation activities: 

• Currently available organic pesticides are not an effective option for treating invasive plant 
infestations within NTS basins; therefore, they should not be listed as a preferred method in the 
IPM Plan. The cost of organic pesticides is higher than that of glyphosate: higher per application 
and more applications per year, resulting in higher labor expenses (Smith-Fiola and Gill 2017; 
Barker and Prostak 2008). Organic pesticides are less effective than conventional pesticides at 
controlling weed growth (Ferguson 2004; Snell 2016). Because organic pesticides are best suited 
for newly emerged weeds and treat mainly above-ground biomass, many of the invasive species 
identified in the NTS basins would not be successfully killed. Due to the necessity of repeated 
applications of organic pesticides that require physical contact with all portions of the plant, 
there may be higher environmental impacts on nontarget invertebrates, soil, and water quality. 
Many organic pesticides are exempt from United States Environmental Protection Agency (EPA) 
pesticide registration; as a result, little ecotoxicity or worker exposure data are available (Smith-
Fiola and Gill 2017). Since the NTS basins support aquatic habitat and are utilized by wildlife, 
spot spraying small amounts of prioritized chemical pesticides rather than repeated, 
concentrated applications of organic pesticides is recommended should mechanical removal 
methods fail. If new organic pesticides become available in the future, they may be tested for 
effectiveness. 
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• Flaming should not be considered as a treatment method for invasive plant infestations within 
NTS basins in future years. It is ineffective for many of the perennial plant species that occur 
within IRWD’s facilities. Flaming in Southern California also poses dangers associated with 
wildfires. As many of the NTS basins are located adjacent to sensitive areas, flaming is not 
recommended. 

• The field-monitoring forms should be amended to better quantify the amounts of chemical 
pesticides used and to make sure comparable data is collected by all pesticide applicators. It 
would be helpful in tracking the locations and species to which chemical pesticides were applied 
if the form had a field to record the object ID corresponding to maps. LSA also recommends 
updating the fields for chemical pesticides to incorporate an estimate of the amount of chemical 
pesticide used, rather than the application rate for the total area. Chemical pesticides are 
usually spot sprayed on individual plants rather than broadcasted, so quantifying by the total 
area applied is not practical. A one-time training to cover what information needs to be 
recorded could also be helpful in ensuring that data collection is standardized.  

• LSA recommends that maintenance crews keep control of certain native, annual species that 
would facilitate invasions of other nonnative species. Particularly, slender aster was noted to 
have dominated several basins. This species grows dense and tall and may outcompete other 
native, perennial species. When this annual species dies and the dead brush is removed, 
portions of the basin are left bare and devoid of other native species that would reduce the 
likeliness of nonnative species to establish within the basin. Therefore, nonnative species 
become established in these areas. 

• While restoration has occurred or is planned to occur at several basins, including Lower 
Eastfoot, Orchard Meadow, Turtle Ridge, and Los Olivos Meadow (planned), many other NTS 
basins would benefit from restoration, particularly in the basin bottoms. Some basins that 
exhibit low cover by perennial native species in the basin bottoms that would be crucial in 
outcompeting invasive plants include Eastwood Meadow, Quail Springs, Twisted Oak, Hidden 
Canyon, Laguna Altura South, Ridge Valley A, Upper Eastfoot, Middle Eastfoot, and Cypress 
Meadow C. Conducting restoration events at these basins would diminish cover by nonnatives in 
the long term. Furthermore, establishing native species would reduce the necessity of using 
chemical pesticides. 

• At the direction of IRWD’s Natural Resources Manager, LSA biologists do not survey or prescribe 
treatment methods for parts of the basins that are not immediately adjacent to channels or 
ponds at Eastfoot Retarding Basin, Marshburn, and Trabuco. These basins are managed 
differently because they are flood retention basins, and to LSA’s understanding, they are mowed 
every quarter. Following the first full year of IPM implementation, LSA recommends adaptively 
managing how often these basins are mowed. During the growing season, these basins harbor 
significant amounts of nonnative species. Mowing the basin once during the growing season 
may not be sufficient to keep these nonnative species from flowering and seeding, thus adding 
to the existing seed bank. Because of the immense nonnative seed bank in these adjacent areas, 
keeping invasives from recurring in the riparian areas becomes difficult, particularly after 
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precipitation events. Mowing more often to keep the seed bank under control would be 
beneficial in ensuring that invasives do not establish in riparian areas in the long term. 

• LSA biologists currently visit NTS basins and San Joaquin Marsh 2 weeks before maintenance 
crews are scheduled to visit. Following the early stages of IPM implementation, and now that 
staff members have become accustomed to the process of surveying for nonnatives, 
coordinating with the landscape maintenance crew, determining if extra work crews are needed 
to complete IPM activities, and submitting extra work proposals, it would be beneficial to adjust 
the biologists’ visits to 1 week prior to scheduled maintenance. Reducing the time lag between 
surveys and treatment of invasives would aid in addressing infestations before plants flower and 
set seed. 

IPM Plan implementation processes are expected to improve in efficiency and effectiveness in the 
following years. 
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APPENDIX A 
 

FIGURES 1 THROUGH 5 

Figure 1: Project Site Overview 

Figure 2: San Joaquin Marsh Zones 1–4 

Figure 3: Representative Site Photographs (4 pages) 

Figure 4: Pesticide Application Locations (28 sheets) 

Figure 5: Overlap Analysis (37 sheets) 
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Representative Site Photographs

IRWD IPM Plan 2020 Annual Report

FIGURE 3

View of Quail Springs, looking west. A mix of nonnative and native annual species cover the

basin bottom during the growing season. While the slopes support good diversity and

coverage of perennial native species, much of the basin bottom lacks perennials.

View of Cypress Meadow D, looking east. The upland slopes of this basin exhibit good

coverage by native species.
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Representative Site Photographs
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FIGURE 3

View of Lower Eastfoot, looking south. This basin currently exhibits high cover by nonnative

annuals, especially on the slopes; however, recent restoration efforts are expected to 
improve cover by native species.

View of Parasol Park, looking west. The slopes exhibit good native diversity and cover; 
however, sow-thistles are prevalent throughout the basin bottom.
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Representative Site Photographs
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FIGURE 3

View of Twisted Oak, looking south. While cover by invasive species has improved from

2019, this basin still lacks native vegetation.

View of Marshburn, looking west. IPM activities occur primarily around the edges of the

ponds and channels—the rest of the basin is mowed yearly.
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Representative Site Photographs
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FIGURE 3

View of Eastwood Meadow, looking west. Much of the basin bottom was dominated by a

native annual species, eastern annual saltmarsh aster, which outcompeted other species.

View of Orchard Meadow, looking east. Restoration was conducted on the slopes of this

site in 2019, and cover by native perennial species is expected to continue to improve.
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!( (1670) [Chemical Pesticides] Spanish false fleabane (3)

!( (1672) [Chemical Pesticides] Spanish false fleabane (5)

!( (1673) [Chemical Pesticides] Spanish false fleabane (15)
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Site Boundary

!( (2732) [Chemical Pesticides] Spanish false fleabane (2)

(3119) [Chemical Pesticides] Spanish false fleabane (5%)
(3121) [Chemical Pesticides] Bermuda grass (10%)
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(2560) [Chemical Pesticides] Spanish false fleabane (20%)
(2561) [Chemical Pesticides] Spanish false fleabane (20%)
(3184) [Chemical Pesticides] Spanish false fleabane (20%)
(3185) [Chemical Pesticides] Spanish false fleabane (20%)
(3186) [Chemical Pesticides] Bermuda grass (30%)

(3187) [Chemical Pesticides] Spanish false fleabane, Field bindweed (20%)
(3188) [Chemical Pesticides] Spanish false fleabane (10%)
(3189) [Chemical Pesticides] Spanish false fleabane (20%)
(3190) [Chemical Pesticides] Spanish false fleabane (5%)
(3404) [Chemical Pesticides] Spanish false fleabane (5%)
(3405) [Chemical Pesticides] Spanish false fleabane (5%) IRWD IPM Plan 2020 Annual Report

Orchard Meadow Pesticide Application Locations
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I:\IRW1901\GIS\MXD\2020 Annual Report\Pesticide_Use.mxd (2/6/2021)

Site Boundary

!( (1475) [Chemical Pesticides] Spanish false fleabane (2)

!( (1476) [Chemical Pesticides] Spanish false fleabane (5)

!( (1477) [Chemical Pesticides] Spanish false fleabane (2)

!( (1478) [Chemical Pesticides] Spanish false fleabane (2)

!( (1480) [Chemical Pesticides] Spanish false fleabane (3)

!( (1481) [Chemical Pesticides] Spanish false fleabane (10)

!( (1751) [Chemical Pesticides] Spanish false fleabane (3)

!( (1930) [Chemical Pesticides] Spanish false fleabane (1)

!( (1931) [Chemical Pesticides] Spanish false fleabane (1)

!( (1932) [Chemical Pesticides] Spanish false fleabane (1)

!( (2098) [Chemical Pesticides] Spanish false fleabane (2)

!( (2104) [Chemical Pesticides] Spanish false fleabane (2)

!( (2105) [Chemical Pesticides] Spanish false fleabane (1)

!( (2106) [Chemical Pesticides] Spanish false fleabane (2)

!( (2109) [Chemical Pesticides] Spanish false fleabane (2)

!( (2111) [Chemical Pesticides] Spanish false fleabane (2)

!( (3067) [Chemical Pesticides] Spanish false fleabane (8)

!( (3069) [Chemical Pesticides] Spanish false fleabane (1)

!( (3070) [Chemical Pesticides] Spanish false fleabane (7)

!( (3072) [Chemical Pesticides] Spanish false fleabane (2)

!( (3073) [Chemical Pesticides] Spanish false fleabane (2)

(1217) [Chemical Pesticides] Spanish false fleabane, Black mustard (20%)
(1218) [Chemical Pesticides] Spanish false fleabane, Sourclover, Cheeseweed (75%)
(1219) [Chemical Pesticides] Spanish false fleabane, Sourclover, Brassbuttons (115%)
(1220) [Chemical Pesticides] Spanish false fleabane, Sourclover, Shepherd's purse (115%)
(1936) [Chemical Pesticides] Spanish false fleabane (10%)
(1937) [Chemical Pesticides] Spanish false fleabane (50%)
(1938) [Chemical Pesticides] Spanish false fleabane (50%)
(1939) [Chemical Pesticides] Spanish false fleabane, Brassbuttons (60%)
(1940) [Chemical Pesticides] Spanish false fleabane (70%)
(1941) [Chemical Pesticides] Spanish false fleabane (50%)
(1942) [Chemical Pesticides] Spanish false fleabane, California burclover (50%)
(1943) [Chemical Pesticides] Spanish false fleabane, California burclover (50%)
(1944) [Chemical Pesticides] Spanish false fleabane (40%)
(1945) [Chemical Pesticides] Spanish false fleabane (40%)
(2201) [Chemical Pesticides] Spanish false fleabane (5%)
(2203) [Chemical Pesticides] Spanish false fleabane (5%)
(2204) [Chemical Pesticides] Spanish false fleabane (10%)
(2498) [Chemical Pesticides] Spanish false fleabane, White sweetclover (15%)
(2500) [Chemical Pesticides] Spanish false fleabane, White sweetclover (60%)
(2501) [Chemical Pesticides] Spanish false fleabane (40%)
(2503) [Chemical Pesticides] Spanish false fleabane (10%)
(2504) [Chemical Pesticides] Spanish false fleabane (50%)
(2505) [Chemical Pesticides] Spanish false fleabane (20%)
(2625) [Chemical Pesticides] Spanish false fleabane (5%)
(2725) [Chemical Pesticides] Spanish false fleabane (5%)
(3314) [Chemical Pesticides] Spanish false fleabane (5%)
(3319) [Chemical Pesticides] Spanish false fleabane (5%)

IRWD IPM Plan 2020 Annual Report
Trabuco Pesticide Application Locations
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I:\IRW1901\GIS\MXD\2020 Annual Report\Pesticide_Use.mxd (2/6/2021)

Site Boundary

!( (1315) [Chemical Pesticides] Spanish false fleabane (4)

!( (1317) [Chemical Pesticides] Spanish false fleabane (5)

!( (1318) [Chemical Pesticides] Spanish false fleabane (5)

!( (1725) [Chemical Pesticides] Spanish false fleabane (12)

!( (1727) [Chemical Pesticides] Spanish false fleabane (12)

!( (2705) [Chemical Pesticides] Spanish false fleabane (3)

!( (2706) [Chemical Pesticides] Spanish false fleabane (1)

!( (2707) [Chemical Pesticides] Spanish false fleabane (3)

!( (2708) [Chemical Pesticides] Spanish false fleabane (5)

!( (2710) [Chemical Pesticides] Spanish false fleabane (1)

!( (2714) [Chemical Pesticides] Spanish false fleabane (3)

!( (2715) [Chemical Pesticides] Spanish false fleabane (1)

!( (2719) [Chemical Pesticides] Spanish false fleabane (4)

!( (2721) [Chemical Pesticides] Spanish false fleabane (3)

!( (2723) [Chemical Pesticides] Spanish false fleabane (3)

!( (2728) [Chemical Pesticides] Spanish false fleabane (1)

(1935) [Chemical Pesticides] Spanish false fleabane (5%)
(2207) [Chemical Pesticides] Spanish false fleabane (5%)
(2492) [Chemical Pesticides] Spanish false fleabane, Black mustard (10%)
(2637) [Chemical Pesticides] Spanish false fleabane, Black mustard (10%)
(3108) [Chemical Pesticides] Bermuda grass (10%)
(3116) [Chemical Pesticides] Spanish false fleabane (5%) IRWD IPM Plan 2020 Annual Report

Marshburn Pesticide Application Locations
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I:\IRW1901\GIS\MXD\2020 Annual Report\Pesticide_Use.mxd (2/6/2021)

Site Boundary

!( (1001) [Chemical Pesticides] Spanish false fleabane (1)

!( (1002) [Chemical Pesticides] Spanish false fleabane (1)

!( (1485) [Chemical Pesticides] Spanish false fleabane (2)

!( (1677) [Chemical Pesticides] Spanish false fleabane (5)

!( (1678) [Chemical Pesticides] Spanish false fleabane (5)

!( (1679) [Chemical Pesticides] Spanish false fleabane (10)

!( (1680) [Chemical Pesticides] Spanish false fleabane (5)

!( (1681) [Chemical Pesticides] Spanish false fleabane (5)

!( (1682) [Chemical Pesticides] Spanish false fleabane (5)

!( (1683) [Chemical Pesticides] Spanish false fleabane (5)

!( (1934) [Chemical Pesticides] Spanish false fleabane (8)

!( (1936) [Chemical Pesticides] Spanish false fleabane (13)

!( (1937) [Chemical Pesticides] Spanish false fleabane (3)

!( (1939) [Chemical Pesticides] Spanish false fleabane (1)

!( (1940) [Chemical Pesticides] Spanish false fleabane (1)

!( (1941) [Chemical Pesticides] Spanish false fleabane (1)

!( (1942) [Chemical Pesticides] Spanish false fleabane (3)

!( (1943) [Chemical Pesticides] Spanish false fleabane (12)

!( (1944) [Chemical Pesticides] Spanish false fleabane (4)

(1213) [Chemical Pesticides] Spanish false fleabane (30%)
(1214) [Chemical Pesticides] Spanish false fleabane (30%)
(1215) [Chemical Pesticides] Spanish false fleabane (20%)
(1216) [Chemical Pesticides] Spanish false fleabane (20%)
(2208) [Chemical Pesticides] Spanish false fleabane (5%)
(2209) [Chemical Pesticides] Spanish false fleabane (5%)
(2210) [Chemical Pesticides] Spanish false fleabane (5%)

(2211) [Chemical Pesticides] Spanish false fleabane (5%)
(2213) [Chemical Pesticides] Spanish false fleabane (5%)
(2214) [Chemical Pesticides] Spanish false fleabane (5%)
(2215) [Chemical Pesticides] Spanish false fleabane (5%)
(2216) [Chemical Pesticides] Spanish false fleabane (5%)
(2439) [Chemical Pesticides] Spanish false fleabane (10%)
(2440) [Chemical Pesticides] Spanish false fleabane (5%)

(2441) [Chemical Pesticides] Spanish false fleabane (5%)
(2442) [Chemical Pesticides] Spanish false fleabane (5%)
(2443) [Chemical Pesticides] Spanish false fleabane (5%)
(2444) [Chemical Pesticides] Spanish false fleabane (5%)
(2631) [Chemical Pesticides] Spanish false fleabane (5%)
(2632) [Chemical Pesticides] Spanish false fleabane (5%)
(2633) [Chemical Pesticides] Spanish false fleabane (50%)

IRWD IPM Plan 2020 Annual Report
Los Olivos Meadow Pesticide Application Locations
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I:\IRW1901\GIS\MXD\2020 Annual Report\Pesticide_Use.mxd (2/6/2021)

Site Boundary

!( (1257) [Chemical Pesticides] Spanish false fleabane (3)

!( (1359) [Chemical Pesticides] Spanish false fleabane (12)

!( (1360) [Chemical Pesticides] Spanish false fleabane (12)

!( (1361) [Chemical Pesticides] Spanish false fleabane (12)

!( (1362) [Chemical Pesticides] Spanish false fleabane (12)

!( (1800) [Chemical Pesticides] Spanish false fleabane (2)

!( (1801) [Chemical Pesticides] Spanish false fleabane (2)

!( (1802) [Chemical Pesticides] Spanish false fleabane (4)

!( (1803) [Chemical Pesticides] Spanish false fleabane (4)

!( (2006) [Chemical Pesticides] Spanish false fleabane (2)

!( (2007) [Chemical Pesticides] Spanish false fleabane (1)

!( (2008) [Chemical Pesticides] Spanish false fleabane (2)

!( (2156) [Chemical Pesticides] Spanish false fleabane (5)

!( (2158) [Chemical Pesticides] Spanish false fleabane (2)

(1789) [Chemical Pesticides] Spanish false fleabane, Rabbitsfoot grass, California burclover, Scarlet pimpernel, Sow-thistles (65%)
(1790) [No treatment] Scarlet pimpernel, Rabbitsfoot grass, California burclover, Spanish false fleabane, Sow-thistles (60%)
(2535) [Chemical Pesticides] Spanish false fleabane (5%)

IRWD IPM Plan 2020 Annual Report
Laguna Altura South Pesticide Application Locations
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I:\IRW1901\GIS\MXD\2020 Annual Report\Pesticide_Use.mxd (2/6/2021)

Site Boundary

!( (1634) [Chemical Pesticides] Spanish false fleabane (10)

!( (1635) [Chemical Pesticides] Spanish false fleabane (15)

!( (1638) [Chemical Pesticides] Spanish false fleabane (10)

!( (1641) [Chemical Pesticides] Spanish false fleabane (5)

!( (1874) [Chemical Pesticides] Spanish false fleabane (2)

!( (1875) [Chemical Pesticides] Spanish false fleabane (4)

!( (1876) [Chemical Pesticides] Spanish false fleabane (2)

!( (1877) [Chemical Pesticides] Spanish false fleabane (2)

!( (1878) [Chemical Pesticides] Spanish false fleabane (2)

!( (1879) [Chemical Pesticides] Spanish false fleabane (2)

!( (1880) [Chemical Pesticides] Spanish false fleabane (1)

!( (1881) [Chemical Pesticides] Spanish false fleabane (10)

!( (1882) [Chemical Pesticides] Spanish false fleabane (2)

!( (1883) [Chemical Pesticides] Spanish false fleabane (5)

!( (1884) [Chemical Pesticides] Spanish false fleabane (5)

!( (1888) [Chemical Pesticides] Spanish false fleabane (1)

!( (1889) [Chemical Pesticides] Spanish false fleabane (5)

!( (1890) [Chemical Pesticides] Spanish false fleabane (5)

!( (1891) [Chemical Pesticides] Spanish false fleabane (3)

!( (1892) [Chemical Pesticides] Spanish false fleabane (2)

!( (1893) [Chemical Pesticides] Spanish false fleabane (1)

!( (1894) [Chemical Pesticides] Spanish false fleabane (3)

!( (1895) [Chemical Pesticides] Spanish false fleabane (5)

!( (1896) [Chemical Pesticides] Spanish false fleabane (3)

!( (1897) [Chemical Pesticides] Perennial pepperweed (15)

!( (1898) [Chemical Pesticides] Spanish false fleabane (1)

!( (2065) [Chemical Pesticides] Spanish false fleabane (5)

!( (2066) [Chemical Pesticides] Spanish false fleabane (5)

!( (2067) [Chemical Pesticides] Spanish false fleabane (2)

!( (2068) [Chemical Pesticides] Spanish false fleabane (3)

!( (2069) [Chemical Pesticides] Spanish false fleabane (2)

!( (2070) [Chemical Pesticides] Spanish false fleabane (2)

!( (2071) [Chemical Pesticides] Spanish false fleabane (1)

!( (2072) [Chemical Pesticides] Spanish false fleabane (1)

!( (2073) [Chemical Pesticides] Spanish false fleabane (2)

!( (2074) [Chemical Pesticides] Spanish false fleabane (2)

!( (2075) [Chemical Pesticides] Spanish false fleabane (3)

!( (2076) [Chemical Pesticides] Spanish false fleabane (3)

!( (2077) [Chemical Pesticides] Spanish false fleabane (3)

!( (2078) [Chemical Pesticides] Spanish false fleabane (5)

(2164) [Chemical Pesticides] Spanish false fleabane (10%)
(2168) [Chemical Pesticides] Spanish false fleabane (5%)
(2392) [Chemical Pesticides] Spanish false fleabane (10%)
(2393) [Chemical Pesticides] Spanish false fleabane (5%)
(2596) [Chemical Pesticides] Spanish false fleabane (5%)
(2597) [Chemical Pesticides] Spanish false fleabane (5%)
(2598) [Chemical Pesticides] Spanish false fleabane (5%)

(2599) [Chemical Pesticides] Spanish false fleabane (5%)
(2600) [Chemical Pesticides] Spanish false fleabane (5%)
(2601) [Chemical Pesticides] Spanish false fleabane (5%)
(2602) [Chemical Pesticides] Spanish false fleabane (5%)
(2707) [Chemical Pesticides] Perennial pepperweed (5%)
(2708) [Chemical Pesticides] Spanish false fleabane (5%)
(2709) [Chemical Pesticides] Spanish false fleabane (10%)

(3262) [Chemical Pesticides] Spanish false fleabane (10%)
(3263) [Chemical Pesticides] Spanish false fleabane (10%)
(3264) [Chemical Pesticides] Spanish false fleabane (10%)
(3265) [Chemical Pesticides] Spanish false fleabane (5%)
(3266) [Chemical Pesticides] Spanish false fleabane (20%)
(3267) [Chemical Pesticides] Spanish false fleabane (10%) IRWD IPM Plan 2020 Annual Report

Cypress Meadow A Pesticide Application Locations
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I:\IRW1901\GIS\MXD\2020 Annual Report\Pesticide_Use.mxd (2/6/2021)

Site Boundary

!( (1622) [Chemical Pesticides] Spanish false fleabane (2)

!( (1628) [Chemical Pesticides] Spanish false fleabane (3)

!( (1907) [Chemical Pesticides] Spanish false fleabane (8)

!( (1908) [Chemical Pesticides] Spanish false fleabane (2)

!( (1909) [Chemical Pesticides] Spanish false fleabane (1)

!( (2082) [Chemical Pesticides] Spanish false fleabane (2)

!( (2083) [Chemical Pesticides] Spanish false fleabane (2)

!( (2084) [Chemical Pesticides] Spanish false fleabane (5)

!( (2676) [Chemical Pesticides] Spanish false fleabane (3)

!( (3010) [Chemical Pesticides] Spanish false fleabane (2)

IRWD IPM Plan 2020 Annual Report
Cypress Meadow B Pesticide Application Locations

FIGURE 4
Sheet 16 of 29

0 30 60
FEET



!(!(

!(!(
!(

!(

!(

!(

!(

2105

2564

2850

14131414

1850

2233
2234 2235

3203

3204

3205

SO
UR

CE
: G

oo
gle

 M
ap

s (2
01

9);
 IR

WD
 (9

/20
19

)
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Site Boundary

!( (1413) [Chemical Pesticides] Spanish false fleabane (2)

!( (1414) [Chemical Pesticides] Spanish false fleabane (2)

!( (1850) [Chemical Pesticides] Spanish false fleabane (3)

!( (2233) [Chemical Pesticides] Spanish false fleabane (1)

!( (2234) [Chemical Pesticides] Spanish false fleabane (20)

!( (2235) [Chemical Pesticides] Spanish false fleabane (5)

!( (3203) [Chemical Pesticides] Spanish false fleabane (2)

!( (3204) [Chemical Pesticides] Spanish false fleabane (1)

!( (3205) [Chemical Pesticides] Spanish false fleabane (3)

(2105) [Chemical Pesticides] Spanish false fleabane (5%)
(2564) [Chemical Pesticides] Spanish false fleabane (30%)
(2850) [Chemical Pesticides] Bermuda grass (10%)

IRWD IPM Plan 2020 Annual Report
Portola Springs Meadow Pesticide Application Locations
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Site Boundary

!( (1419) [Chemical Pesticides] Perennial pepperweed (1)

!( (1420) [Chemical Pesticides] Spanish false fleabane (2)

!( (1423) [Chemical Pesticides] Spanish false fleabane (3)

!( (1426) [Chemical Pesticides] Spanish false fleabane (15)

!( (1849) [Chemical Pesticides] Spanish false fleabane (5)

!( (2061) [Chemical Pesticides] Spanish false fleabane (2)

!( (2224) [Chemical Pesticides] Spanish false fleabane (8)

!( (2225) [Chemical Pesticides] Spanish false fleabane (8)

!( (2226) [Chemical Pesticides] Spanish false fleabane (3)

!( (2227) [Chemical Pesticides] Spanish false fleabane (8)

!( (3197) [Chemical Pesticides] Perennial pepperweed (5)

(2111) [Chemical Pesticides] Spanish false fleabane (10%)
(2112) [Chemical Pesticides] Spanish false fleabane (10%)
(2114) [Chemical Pesticides] Spanish false fleabane (5%)
(2702) [Chemical Pesticides] Perennial pepperweed (5%)
(2704) [Chemical Pesticides] Perennial pepperweed (10%)
(2846) [Chemical Pesticides] Spanish false fleabane (5%)
(2847) [Chemical Pesticides] Perennial pepperweed (5%)

(3407) [Chemical Pesticides] Spanish false fleabane (5%)
(3408) [Chemical Pesticides] Perennial pepperweed (5%)
(3409) [Chemical Pesticides] Spanish false fleabane (5%)
(3411) [Chemical Pesticides] Spanish false fleabane (10%)
(3413) [Chemical Pesticides] Perennial pepperweed (5%)
(3414) [Chemical Pesticides] Perennial pepperweed (5%) IRWD IPM Plan 2020 Annual Report

Eastwood Meadow Pesticide Application Locations
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I:\IRW1901\GIS\MXD\2020 Annual Report\Pesticide_Use.mxd (2/6/2021)

Site Boundary
!( (1788) [Chemical Pesticides] Spanish false fleabane (5)

!( (1789) [Chemical Pesticides] Spanish false fleabane (3)

!( (1793) [Chemical Pesticides] Spanish false fleabane (5)

!( (1984) [Chemical Pesticides] Spanish false fleabane (10)

!( (1985) [Chemical Pesticides] Spanish false fleabane (5)

!( (1986) [Chemical Pesticides] Spanish false fleabane (5)

!( (1987) [Chemical Pesticides] Spanish false fleabane (2)

!( (2182) [Chemical Pesticides] Spanish false fleabane (3)

!( (2183) [Chemical Pesticides] Spanish false fleabane (3)

!( (2184) [Chemical Pesticides] Spanish false fleabane (1)

!( (2185) [Chemical Pesticides] Spanish false fleabane (3)

!( (3118) [Chemical Pesticides] Spanish false fleabane (20)

!( (3121) [Chemical Pesticides] Spanish false fleabane (5)

!( (3122) [Chemical Pesticides] Spanish false fleabane (10)

(1248) [Chemical Pesticides] Spanish false fleabane (5%)
(1249) [Chemical Pesticides] Spanish false fleabane (5%)
(1251) [Chemical Pesticides] Spanish false fleabane (5%)
(1258) [Chemical Pesticides] Spanish false fleabane (5%)
(1981) [Chemical Pesticides] Spanish false fleabane, Other, Bristly ox-tongue (20%)
(1985) [Chemical Pesticides] Spanish false fleabane, Other, Mexican evening primrose, Spotted ladysthumb (20%)
(1986) [Chemical Pesticides] Spanish false fleabane (5%)
(2531) [Chemical Pesticides] Spanish false fleabane (5%)
(2532) [Chemical Pesticides] Spanish false fleabane, Grass poly (10%)
(2533) [Chemical Pesticides] Spanish false fleabane, Grass poly (10%)
(2650) [Chemical Pesticides] Spanish false fleabane (5%)
(2651) [Chemical Pesticides] Spanish false fleabane (5%)
(2812) [Chemical Pesticides] Spanish false fleabane (5%)
(2813) [Chemical Pesticides] Spanish false fleabane (5%)
(2816) [Chemical Pesticides] Spanish false fleabane (5%)
(2818) [Chemical Pesticides] Spanish false fleabane (5%)
(3345) [Chemical Pesticides] Spanish false fleabane (5%)
(3346) [Chemical Pesticides] Spanish false fleabane (10%)
(3347) [Chemical Pesticides] Spanish false fleabane (5%)
(3348) [Chemical Pesticides] Spanish false fleabane (5%)

IRWD IPM Plan 2020 Annual Report
Middle Eastfoot Pesticide Application Locations
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I:\IRW1901\GIS\MXD\2020 Annual Report\Pesticide_Use.mxd (2/6/2021)

Site Boundary

!( (1981) [Chemical Pesticides] Spanish false fleabane (1)

(2649) [Chemical Pesticides] Spanish false fleabane (5%)
(3142) [Chemical Pesticides] Spanish false fleabane (5%)
(3143) [Chemical Pesticides] Spanish false fleabane (10%)

IRWD IPM Plan 2020 Annual Report
Eastfoot Retarding Basin Pesticide Application Locations
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I:\IRW1901\GIS\MXD\2020 Annual Report\Pesticide_Use.mxd (2/6/2021)

Site Boundary

!( (1842) [Chemical Pesticides] Spanish false fleabane (3)

!( (2090) [Chemical Pesticides] Spanish false fleabane (2)

!( (2091) [Chemical Pesticides] Spanish false fleabane (2)

!( (2221) [Chemical Pesticides] Spanish false fleabane (2)

!( (2222) [Chemical Pesticides] Spanish false fleabane (4)

!( (2223) [Chemical Pesticides] Spanish false fleabane (4)

!( (3013) [Chemical Pesticides] Bermuda grass (1)

!( (3014) [Chemical Pesticides] Bermuda grass (3)

!( (3015) [Chemical Pesticides] Spanish false fleabane (2)

!( (3016) [Chemical Pesticides] Spanish false fleabane (8)

!( (3017) [Chemical Pesticides] Bermuda grass (4)

!( (3018) [Chemical Pesticides] Bermuda grass (4)

!( (3019) [Chemical Pesticides] Bermuda grass (5)

!( (3020) [Chemical Pesticides] Bermuda grass (3)

!( (3021) [Chemical Pesticides] Bermuda grass (4)

(2555) [Chemical Pesticides] Spanish false fleabane (5%)
(2717) [Chemical Pesticides] Spanish false fleabane (5%)
(2844) [Chemical Pesticides] Spanish false fleabane (5%)
(3282) [Chemical Pesticides] Bermuda grass (5%)
(3283) [Chemical Pesticides] Bermuda grass, Spanish false fleabane (15%)

(3284) [Chemical Pesticides] Bermuda grass, Spanish false fleabane (10%)
(3285) [Chemical Pesticides] Bermuda grass (10%)
(3286) [Chemical Pesticides] Bermuda grass, Spanish false fleabane (15%)
(3287) [Chemical Pesticides] Bermuda grass (5%)
(3288) [Chemical Pesticides] Spanish false fleabane, Bermuda grass (10%)

IRWD IPM Plan 2020 Annual Report
Upper Eastfoot Pesticide Application Locations
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I:\IRW1901\GIS\MXD\2020 Annual Report\Pesticide_Use.mxd (2/6/2021)

Site Boundary (1796) [Chemical Pesticides] Curly dock, California burclover, Red stemmed filaree, Rabbitsfoot grass (30%)
(2037) [Chemical Pesticides] Curly dock, California burclover, Red stemmed filaree, Italian ryegrass, Other (55%)
(2823) [Chemical Pesticides] Bermuda grass (20%)

IRWD IPM Plan 2020 Annual Report
Hidden Canyon Pesticide Application Locations
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I:\IRW1901\GIS\MXD\2020 Annual Report\Pesticide_Use.mxd (2/6/2021)

Site Boundary

!( (1109) [Chemical Pesticides] Spanish false fleabane (5)

!( (1114) [Chemical Pesticides] Spanish false fleabane (5)

!( (1854) [Chemical Pesticides] Perennial pepperweed (3)

!( (1855) [Chemical Pesticides] Perennial pepperweed (1)

!( (1856) [Chemical Pesticides] Perennial pepperweed (4)

!( (1857) [Chemical Pesticides] Perennial pepperweed (3)

!( (1858) [Chemical Pesticides] Perennial pepperweed (6)

!( (1859) [Chemical Pesticides] Perennial pepperweed (6)

!( (1860) [Chemical Pesticides] Spanish false fleabane (5)

!( (1861) [Chemical Pesticides] Perennial pepperweed (6)

!( (1863) [Chemical Pesticides] Spanish false fleabane (2)

!( (1865) [Chemical Pesticides] Spanish false fleabane (2)

!( (1866) [Chemical Pesticides] Perennial pepperweed (5)

!( (1867) [Chemical Pesticides] Spanish false fleabane (5)

!( (1868) [Chemical Pesticides] Spanish false fleabane (2)

!( (2052) [Chemical Pesticides] Spanish false fleabane (3)

!( (2053) [Chemical Pesticides] Spanish false fleabane (2)

!( (2054) [Chemical Pesticides] Spanish false fleabane (2)

!( (2055) [Chemical Pesticides] Perennial pepperweed (1)

!( (2056) [Chemical Pesticides] Perennial pepperweed (1)

!( (2057) [Chemical Pesticides] Perennial pepperweed (4)

!( (2173) [Chemical Pesticides] Spanish false fleabane (10)

!( (2178) [Chemical Pesticides] Perennial pepperweed (7)

!( (2859) [Chemical Pesticides] Perennial pepperweed (1)

!( (2861) [Chemical Pesticides] Perennial pepperweed (3)

!( (2862) [Chemical Pesticides] Bermuda grass (15)

!( (2865) [Chemical Pesticides] Bermuda grass (2)

!( (2866) [Chemical Pesticides] Curly dock (1)

!( (2867) [Chemical Pesticides] Perennial pepperweed (3)

!( (2868) [Chemical Pesticides] Spanish false fleabane (1)

!( (2869) [Chemical Pesticides] Spanish false fleabane (6)

!( (2871) [Chemical Pesticides] Bermuda grass (1)

!( (2872) [Chemical Pesticides] Perennial pepperweed (4)

!( (2874) [Chemical Pesticides] Spanish false fleabane (1)

!( (2875) [Chemical Pesticides] Perennial pepperweed (2)

!( (3133) [Chemical Pesticides] Perennial pepperweed (3)

(1502) [Chemical Pesticides] Spanish false fleabane (5%)
(1505) [Chemical Pesticides] Perennial pepperweed (5%)
(1524) [Chemical Pesticides] Spanish false fleabane (5%)
(2569) [Chemical Pesticides] Bermuda grass (20%)
(2570) [Chemical Pesticides] Spanish false fleabane (5%)

(2571) [Chemical Pesticides] Spanish false fleabane (5%)
(2576) [Chemical Pesticides] Perennial pepperweed (5%)
(2578) [Chemical Pesticides] Perennial pepperweed (5%)
(2583) [Chemical Pesticides] Perennial pepperweed (5%)
(2697) [Chemical Pesticides] Bermuda grass, Floating primrose willow (15%)

(2699) [Chemical Pesticides] Spanish false fleabane (5%)
(2700) [Chemical Pesticides] Bermuda grass (5%)
(2805) [Chemical Pesticides] Perennial pepperweed (5%)
(3193) [Chemical Pesticides] Bermuda grass (20%)
(3194) [Chemical Pesticides] Bermuda grass (20%)
(3201) [Chemical Pesticides] Bermuda grass (20%) IRWD IPM Plan 2020 Annual Report

Ridge Valley A Pesticide Application Locations
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I:\IRW1901\GIS\MXD\2020 Annual Report\Pesticide_Use.mxd (2/6/2021)

Site Boundary

!( (1854) [Chemical Pesticides] Perennial pepperweed (3)

!( (1855) [Chemical Pesticides] Perennial pepperweed (1)

!( (1856) [Chemical Pesticides] Perennial pepperweed (4)

!( (1857) [Chemical Pesticides] Perennial pepperweed (3)

!( (1858) [Chemical Pesticides] Perennial pepperweed (6)

!( (2048) [Chemical Pesticides] Spanish false fleabane (5)

!( (2057) [Chemical Pesticides] Perennial pepperweed (4)

!( (2173) [Chemical Pesticides] Spanish false fleabane (10)

!( (2178) [Chemical Pesticides] Perennial pepperweed (7)

!( (2841) [Chemical Pesticides] Spanish false fleabane (1)

!( (2859) [Chemical Pesticides] Perennial pepperweed (1)

!( (2861) [Chemical Pesticides] Perennial pepperweed (3)

!( (2862) [Chemical Pesticides] Bermuda grass (15)

!( (2874) [Chemical Pesticides] Spanish false fleabane (1)

!( (2875) [Chemical Pesticides] Perennial pepperweed (2)

!( (3133) [Chemical Pesticides] Perennial pepperweed (3)

!( (3137) [Chemical Pesticides] Spanish false fleabane (2)

(1524) [Chemical Pesticides] Spanish false fleabane (5%)
(2569) [Chemical Pesticides] Bermuda grass (20%)
(2570) [Chemical Pesticides] Spanish false fleabane (5%)
(2571) [Chemical Pesticides] Spanish false fleabane (5%)
(2685) [Chemical Pesticides] Bermuda grass (30%)

(2699) [Chemical Pesticides] Spanish false fleabane (5%)
(2700) [Chemical Pesticides] Bermuda grass (5%)
(3193) [Chemical Pesticides] Bermuda grass (20%)
(3194) [Chemical Pesticides] Bermuda grass (20%)
(3201) [Chemical Pesticides] Bermuda grass (20%)

IRWD IPM Plan 2020 Annual Report
Ridge Valley B Pesticide Application Locations
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I:\IRW1901\GIS\MXD\2020 Annual Report\Pesticide_Use.mxd (2/6/2021)

Site Boundary

!( (1772) [Chemical Pesticides] Perennial pepperweed (6)

!( (1774) [Chemical Pesticides] Spanish false fleabane (5)

!( (2048) [Chemical Pesticides] Spanish false fleabane (5)

!( (2049) [Chemical Pesticides] Spanish false fleabane (3)

!( (2051) [Chemical Pesticides] Perennial pepperweed (8)

!( (2169) [Chemical Pesticides] Spanish false fleabane (2)

!( (2170) [Chemical Pesticides] Spanish false fleabane (1)

!( (2171) [Chemical Pesticides] Spanish false fleabane (2)

!( (2841) [Chemical Pesticides] Spanish false fleabane (1)

!( (2844) [Chemical Pesticides] Spanish false fleabane (3)

!( (2850) [Chemical Pesticides] Spanish false fleabane (1)

!( (2851) [Chemical Pesticides] Spanish false fleabane (2)

!( (3137) [Chemical Pesticides] Spanish false fleabane (2)

!( (3139) [Chemical Pesticides] Spanish false fleabane (2)

(2685) [Chemical Pesticides] Bermuda grass (30%)
(3192) [Chemical Pesticides] Spanish false fleabane (5%)

IRWD IPM Plan 2020 Annual Report
Ridge Valley C Pesticide Application Locations
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I:\IRW1901\GIS\MXD\2020 Annual Report\Pesticide_Use.mxd (2/6/2021)

Site Boundary

!( (1852) [Chemical Pesticides] Spanish false fleabane (0)

IRWD IPM Plan 2020 Annual Report
Floral View Pesticide Application Locations
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I:\IRW1901\GIS\MXD\2020 Annual Report\Pesticide_Use.mxd (2/6/2021)

Site Boundary

!( (2788) [Chemical Pesticides] Perennial pepperweed (2)

!( (2789) [Chemical Pesticides] Perennial pepperweed (5)

!( (2790) [Chemical Pesticides] Spanish false fleabane (5)

(2654) [Chemical Pesticides] Perennial pepperweed (5%)
(2655) [Chemical Pesticides] Perennial pepperweed (5%)
(3147) [Chemical Pesticides] Bermuda grass (30%)
(3335) [Chemical Pesticides] Perennial pepperweed (5%)

IRWD IPM Plan 2020 Annual Report
District 7 Basin (Iluna Springs) Pesticide Application Locations
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I:\IRW1901\GIS\MXD\2020 Annual Report\Pesticide_Use.mxd (2/6/2021)

Site Boundary

!( (1015) [Chemical Pesticides] Spanish false fleabane (2)

!( (1782) [Chemical Pesticides] Spanish false fleabane (3)

!( (1783) [Chemical Pesticides] Spanish false fleabane (5)

!( (1994) [Chemical Pesticides] Spanish false fleabane (5)

!( (1995) [Chemical Pesticides] Spanish false fleabane (3)

!( (1996) [Chemical Pesticides] Spanish false fleabane (3)

(1266) [Chemical Pesticides] Spanish false fleabane (5%)

IRWD IPM Plan 2020 Annual Report
District 7 Basin 2 (Aquila Springs) Pesticide Application Locations
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I:\IRW1901\GIS\MXD\2020 Annual Report\Pesticide_Use.mxd (2/6/2021)

Site Boundary

!( (1690) [Chemical Pesticides] Spanish false fleabane (3)

!( (1692) [Chemical Pesticides] Spanish false fleabane (3)

!( (1693) [Chemical Pesticides] Spanish false fleabane (5)

!( (1694) [Chemical Pesticides] Spanish false fleabane (5)

!( (1695) [Chemical Pesticides] Spanish false fleabane (5)

!( (1910) [Chemical Pesticides] Spanish false fleabane (20)

!( (1911) [Chemical Pesticides] Spanish false fleabane (5)

!( (1912) [Chemical Pesticides] Spanish false fleabane (5)

!( (1913) [Chemical Pesticides] Spanish false fleabane (5)

!( (1914) [Chemical Pesticides] Spanish false fleabane (10)

!( (1915) [Chemical Pesticides] Spanish false fleabane (10)

!( (2116) [Chemical Pesticides] Spanish false fleabane (5)

!( (2117) [Chemical Pesticides] Spanish false fleabane (5)

!( (2118) [Chemical Pesticides] Spanish false fleabane (2)

!( (2119) [Chemical Pesticides] Spanish false fleabane (5)

!( (3001) [Chemical Pesticides] Spanish false fleabane (0)

(2450) [Chemical Pesticides] Spanish false fleabane (10%)
(2451) [Chemical Pesticides] Spanish false fleabane (10%)
(2452) [Chemical Pesticides] Spanish false fleabane (10%)
(2453) [Chemical Pesticides] Spanish false fleabane (5%)
(2454) [Chemical Pesticides] Perennial pepperweed (10%)
(2456) [Chemical Pesticides] Spanish false fleabane (5%)

(2457) [Chemical Pesticides] Spanish false fleabane (5%)
(2609) [Chemical Pesticides] Spanish false fleabane (5%)
(2610) [Chemical Pesticides] Spanish false fleabane (5%)
(2733) [Chemical Pesticides] Perennial pepperweed (5%)
(2736) [Chemical Pesticides] Spanish false fleabane (5%)
(3094) [Chemical Pesticides] Spanish false fleabane (5%) IRWD IPM Plan 2020 Annual Report

Bee Canyon/Sports Park Pesticide Application Locations
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FIGURE 5 
SHEET 4 OF 37

IRWD IPM Plan 2020 Annual Report

San Joaquin Marsh (Zone 4) Overlap Analysis
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FIGURE 5
SHEET 5 OF 37

IRWD IPM Plan 2020 Annual Report

Quail Springs Overlap Analysis
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FIGURE 5
SHEET 6 OF 37

IRWD IPM Plan 2020 Annual Report

Quail Meadow Overlap Analysis
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FIGURE 5
SHEET 7 OF 37

IRWD IPM Plan 2020 Annual Report

Old Laguna Overlap Analysis
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FIGURE 5
SHEET 8 OF 37

IRWD IPM Plan 2020 Annual Report

Turtle Ridge Overlap Analysis
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FIGURE 5
SHEET 9 OF 37

IRWD IPM Plan 2020 Annual Report

Forge Meadow Overlap Analysis
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FIGURE 5
SHEET 10 OF 37

IRWD IPM Plan 2020 Annual Report

Port Culver Overlap Analysis
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FIGURE 5
SHEET 11 OF 37

IRWD IPM Plan 2020 Annual Report

Orchard Meadow Overlap Analysis
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FIGURE 5
SHEET 12 OF 37

IRWD IPM Plan 2020 Annual Report

Lower Eastfoot Overlap Analysis
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FIGURE 5 
SHEET 13 OF 37

IRWD IPM Plan 2020 Annual Report

El Modena Overlap Analysis
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FIGURE 5 
SHEET 14 OF 37

IRWD IPM Plan 2020 Annual Report

Trabuco Overlap Analysis
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FIGURE 5 
SHEET 15 OF 37

IRWD IPM Plan 2020 Annual Report

Marshburn Overlap Analysis
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FIGURE 5 
SHEET 16 OF 37

IRWD IPM Plan 2020 Annual Report

Los Olivos Meadow Overlap Analysis
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FIGURE 5 
SHEET 17 OF 37

IRWD IPM Plan 2020 Annual Report

Laguna Altura North Overlap Analysis
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FIGURE 5 
SHEET 18 OF 37

IRWD IPM Plan 2020 Annual Report

Laguna Altura South Overlap Analysis
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Ridge Valley A Overlap Analysis
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FIGURE 5 
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Floral View Overlap Analysis
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Trabuco East (Parasol Park) Overlap Analysis

0 30 60

FEET



! !

!

!
( (

(

(

!(

!(

!
!

!

!
(

(

(

(

!

!

(

(

!(

LEGEND

Site Boundary

Overlap of Weed Areas

13 - Overlapped by 13 different polygons

12

11

10

9

8

7

6

5

4

3

2

1 - No overlapping polygons

Distribution of Weed Data Points

!( 50 - Individuals per point

!( 30

!( 25

!( 20

!( 15

!( 13

!( 12

!( 10

!( 9

!( 8

!( 7

!( 6

!( 5

!( 4

!( 3

!( 2

!( 1 - Individual per Point

SOURCE: Google Maps (2019); IRWD (9/2019)

I:\IRW1901\GIS\MXD\2020 Annual Report\Overlap_Analysis.mxd (1/13/2021)

FIGURE 5 
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Orchard Hills Meadow (Twisted Oak) Overlap Analysis
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District 7 Basin (Iluna Springs) Overlap Analysis
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FIGURE 5 
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District 7 Basin 2 (Aquila Springs) Overlap Analysis
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FIGURE 5 
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IRWD IPM Plan 2020 Annual Report

Bee Canyon/Sports Park Overlap Analysis
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MEMORANDUM 

DATE: January 23, 2020 

TO: Ian Swift, Natural Resources Manager, Irvine Ranch Water District 

FROM: Jessica Lieuw, Assistant Biologist, LSA 

SUBJECT: Chemical Pesticide Treatment Justification for Bermuda Grass 

This memorandum documents the results of treatment methods for Bermuda grass (Cynodon 
dactylon) within the Irvine Ranch Water District (IRWD) natural treatment system (NTS) sites. 
Bermuda grass is a species of perennial grass in the Poaceae family that is native to Africa and has 
been introduced as a turf grass or livestock forage in California but has become an invasive weed in 
some habitats. This species is a low-growing perennial that is difficult to control, as it often spreads 
through stolons and rhizomes. Non-chemical methods were tested for removal of the nonnative 
herb, which have proven unsuccessful in reducing infestations. Moving forward, LSA recommends 
the use of prioritized chemical pesticides to facilitate removal of Bermuda grass in order to maintain 
native habitat within the NTS sites. 

NON-CHEMICAL REMOVAL 

Beginning in September 2019, LSA biologists identified Bermuda grass growing in several of the 
34 NTS sites surveyed as part of the IRWD Integrative Pest Management Plan Implementation 
Project (project). LSA biologists initially prescribed manual removal for the species. Manual removal 
for Bermuda grass involved hand pulling plants. Other non-chemical removal methods, such as 
withholding water or mulching, were not prescribed because the habitats were not amenable to 
these methods. Non-chemical removal methods were not effective in treating areas infested by 
Bermuda grass as new plants would regenerate from any leftover stolons or rhizomes. 

RECOMMENDATIONS 

Bermuda grass is listed by the California Invasive Plant Council as an invasive species, with a 
“Moderate” rating. As the infestations are not responding to non-chemical treatment methods, LSA 
recommends spot treatment with prioritized chemical pesticides as a management strategy for 
Bermuda grass. Literature reviews support the aforementioned experiential conclusion that it is 
difficult to control Bermuda grass by manual removal methods due to its tendency to regenerate 
from leftover stolons and rhizomes. Withholding water is often recommended as a treatment 
strategy for Bermuda grass; however, this strategy is not feasible within the NTS sites as the basins 
are designed to receive urban runoff. LSA biologists have determined that mulching and soil 
solarization would not be a feasible treatment method within the NTS sites, as infestations are 
distributed amongst areas that host desirable native species. Flaming would likely also be ineffective 
due to the rhizome system; flaming as a treatment method in Southern California’s dry climate is 



 

1/23/20 «P:\IRW1901\Chemical Treatment Memos\Cynodon dactylon chemical pesticides.docx»  2 

generally not recommended because of the possibility of brush fires. LSA has also determined that 
organic chemical control methods would not be effective as a treatment method for Bermuda grass 
because of the rhizome system. Organic control methods are best suited for newly emerged weeds 
and treat mainly above-ground biomass, which would not affect the roots of this species, thus 
allowing the plant to regenerate. Moreover, recent studies have revealed that organic pesticides can 
have a higher environmental impact than conventional pesticides, especially towards invertebrates. 
Application of prioritized chemical pesticides should be conducted in a manner that avoids 
disturbance to installed and recruited native species to the fullest extent practicable. Maintenance 
over the next few months (early in the growing season) will be most effective in reducing cover by 
Bermuda grass, as the species blooms from April to May. 

Please contact Eric Krieg or Jessica Lieuw at (949) 553-0666 if you have any questions regarding 
these recommendations. 
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MEMORANDUM 

DATE: February 7, 2020 

TO: Ian Swift, Natural Resources Manager, Irvine Ranch Water District 

FROM: Jessica Lieuw, Assistant Biologist, LSA 

SUBJECT: Chemical Pesticide Treatment Justification for Perennial Pepperweed 

This memorandum documents the results of treatment methods for perennial pepperweed 
(Lepidium latifolium) within the Irvine Ranch Water District (IRWD) natural treatment system (NTS) 
sites. Perennial pepperweed is a species of flowering plant in the Brassicaceae family that is native 
to southeastern Europe and Asia and has been introduced in California where it grows as a weed in 
disturbed areas. This species is a perennial herb that thrives in seasonally wet areas or areas with a 
high water table. Plants reproduce from perennial roots or seed. Established perennial pepperweed 
plants develop an extensive root system that can spread up to 10 feet vertically and laterally, and 
are capable of producing new shoots from root segments. The root system is the foundation of this 
species’ competitiveness and the major target of control efforts. Perennial pepperweed can quickly 
form large, dense stands that displace desirable vegetation. Populations easily spread along 
waterways, and once established this plant is persistent and difficult to control. Moving forward, 
LSA recommends the use of prioritized chemical pesticides to facilitate removal of perennial 
pepperweed in order to maintain native riparian habitat within the NTS sites and prevent 
accumulation of the seed bank. 

NON-CHEMICAL REMOVAL 

Beginning in September 2019, LSA biologists identified perennial pepperweed growing in a few of 
the 34 NTS sites surveyed as part of the IRWD Integrative Pest Management Plan Implementation 
Project (project). LSA biologists initially prescribed manual removal for the species. Manual removal 
for perennial pepperweed involved pulling individual plants. Other mechanical removal methods, 
such as tillage or mowing, were not prescribed because the habitats were not amenable to these 
methods. Perennial pepperweed plants were observed regenerating from portions of the root left in 
the soil. Furthermore, IRWD personnel have extensive past experience managing perennial 
pepperweed in the San Joaquin Marsh, and have noted that manual removal methods were not 
effective. 

RECOMMENDATIONS 

Perennial pepperweed is listed by the California Invasive Plant Council as an invasive species, with a 
High rating. As the infestations are known to be difficult to control with mechanical methods and 
typically require multiple applications of chemical pesticides for full control, LSA recommends spot 
treatment with prioritized chemical pesticides as a management strategy for perennial pepperweed. 
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Literature reviews indicate that it is difficult to control perennial pepperweed by hand-pulling past 
the seedling stage, as plants can regenerate from root fragments as small as one inch. Mowing, 
mulching, and soil solarization are not effective treatment strategies due to the species’ root system 
and presence of neighboring native species. Flaming is also ineffective due to the root system and 
perennial nature of the plant. LSA has also determined that organic chemical control methods would 
not be effective for perennial pepperweed as this species has such an extensive root system. 
Organic control methods are best suited for newly emerged weeds and treat mainly above-ground 
biomass, which would not affect roots of this species, thus allowing the plant to regenerate. 
Moreover, recent studies have revealed that organic pesticides can have a higher environmental 
impact than conventional pesticides, especially on invertebrates. Due to the highly invasive nature 
of perennial pepperweed, it is imperative to manage small invasions before they become 
established. Chemical pesticides are the most effective method to control infestations. Application 
of prioritized chemical pesticides should be conducted in a manner that avoids disturbance to 
installed and recruited native species to the fullest extent practicable. Maintenance before 
individual plants flower will be the most effective way to reduce cover and prevent accumulation of 
the seed bank. 

Please contact Eric Krieg or Jessica Lieuw at (949) 553-0666 if you have any questions regarding 
these recommendations. 
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MEMORANDUM 

DATE: January 23, 2020 

TO: Ian Swift, Natural Resources Manager, Irvine Ranch Water District 

FROM: Jessica Lieuw, Assistant Biologist, LSA 

SUBJECT: Chemical Pesticide Treatment Justification for Spanish False Fleabane 

This memorandum documents the results of treatment methods for Spanish false fleabane 
(Pulicaria paludosa) within the Irvine Ranch Water District (IRWD) natural treatment system (NTS) 
sites. Spanish false fleabane is a species of flowering plant in the Asteraceae family that is native to 
Europe and has been introduced in California, where it grows as a weed in damp, disturbed areas. 
This species is an annual or perennial herb with a rhizomatous root system and an inflorescence that 
bears many flower heads. Multiple non-chemical methods were tested for removal of the nonnative 
herb over several months, which have proven unsuccessful in reducing infestations. Moving 
forward, LSA recommends the use of prioritized chemical pesticides to facilitate the removal of 
Spanish false fleabane in order to maintain native riparian habitat within the NTS sites. 

NON-CHEMICAL REMOVAL 

Beginning in September 2019, LSA biologists identified Spanish false fleabane growing in more than 
20 of the 34 NTS sites surveyed as part of the IRWD Integrative Pest Management Plan 
Implementation Project (project). Literature reviews of Spanish false fleabane did not indicate any 
established management strategies. Thus, LSA biologists prescribed manual removal for the species. 
Manual removal methods for the species included pulling (sometimes with the help of a weed 
wrench), or cutting shoots in areas where the infestation was too dense to employ the use of a 
weed wrench without substantial soil disturbance that would negatively impact desirable native 
plant species. In three sites (Los Olivos Meadow, Quail Springs, and Middle Eastfoot) that exhibited 
higher cover by Spanish false fleabane, black plastic mulching was tested in flat areas where 
feasible. The above methods did not significantly reduce cover by Spanish false fleabane. In fact, in 
some areas, cutting the plants encouraged more growth, as several offshoots regenerated from the 
parent plant and/or root fragments. 

RECOMMENDATIONS 

Although Spanish false fleabane is not listed by the California Invasive Plant Council as an invasive 
species, it exhibits indicators of being an invasive plant. In areas where the infestations are severe, 
Spanish false fleabane appears to be displacing native species. As the infestations are not 
responding to non-chemical treatment methods, LSA recommends spot treatment with prioritized 
chemical pesticides as a management strategy for Spanish false fleabane. LSA biologists have 
determined that soil solarization would not be an effective treatment method due to the species’ 
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extensive root system and the presence of native species. Flaming would also likely be ineffective 
due to the rhizomatous roots and perennial nature of the plant. Furthermore, flaming as a 
treatment method in Southern California’s dry climate is generally not recommended because of the 
possibility of starting brush fires. LSA has also determined that organic chemical control methods 
would not be effective as a treatment method for Spanish false fleabane as this species can have 
woodier stems and an extensive root system. Organic control methods are best suited for newly 
emerged weeds and treat mainly above-ground biomass. Moreover, recent studies have revealed 
that organic pesticides can have a higher environmental impact than conventional pesticides, 
especially towards invertebrates. Application of prioritized chemical pesticides should be conducted 
in a manner that avoids disturbance to installed and recruited native species to the fullest extent 
practicable. Maintenance over the next few months (early in the growing season) will be most 
effective in reducing cover by Spanish false fleabane, as the species flowers from July to October. 

Please contact Eric Krieg or Jessica Lieuw at (949) 553-0666 if you have any questions regarding 
these recommendations. 
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MEMORANDUM 

DATE: February 7, 2020 

TO: Ian Swift, Natural Resources Manager, Irvine Ranch Water District 

FROM: Jessica Lieuw, Assistant Biologist, LSA 

SUBJECT: Chemical Pesticide Treatment Justification for Curly Dock 

This memorandum documents the results of treatment methods for curly dock (Rumex crispus) 
within the Irvine Ranch Water District (IRWD) natural treatment system (NTS) sites. Curly dock is a 
species of flowering plant in the Polygonaceae family that is native to Europe and Western Asia and 
has been introduced in California, where it grows as a weed in disturbed areas. This species is a 
perennial herb with a large, forking taproot that may extend as deep as 4 feet with side branches up 
to 3 feet long. Flowers and seeds are produced in clusters and range from 100 to over 60,000 seeds 
per plant. Nonchemical methods were tested for removal of the nonnative herb over several 
months but proved unsuccessful in reducing large infestations. Moving forward, LSA recommends 
the use of prioritized chemical pesticides to facilitate removal of large infestations of curly dock in 
order to maintain native riparian habitat within the NTS sites and prevent accumulation of the seed 
bank. 

NONCHEMICAL REMOVAL 

Beginning in September 2019, LSA biologists identified curly dock growing in several of the 34 NTS 
sites surveyed as part of the IRWD Integrative Pest Management Plan Implementation Project 
(project). One site in particular, Hidden Canyon, had a large infestation of curly dock. LSA biologists 
initially prescribed manual removal for the species. Manual removal for curly dock involved pulling 
individual plants. Other mechanical removal methods, such as tillage or mowing, were not 
prescribed because the habitats were not amenable to these methods. Manual removal did not 
significantly reduce cover by curly dock in large infestations, such as in Hidden Canyon, and plants 
were observed regenerating from portions of the root left in the soil. 

RECOMMENDATIONS 

Curly dock is listed by the California Invasive Plant Council as an invasive species, with a Limited 
rating. As the large infestation in Hidden Canyon is not responding to nonchemical treatment 
methods, LSA recommends spot treatment with prioritized chemical pesticides as a management 
strategy for curly dock. Literature reviews indicate that it is difficult to control curly dock by hand-
pulling due to the deep taproot, as plants can regenerate if portions of the root are left behind. 
However, roots may be cut at two inches beneath the soil surface, as only the upper portion of the 
root is capable of regenerating. Thus, small infestations and single individuals of curly dock may be 
effectively controlled by manual removal methods as long as the root is cut at the appropriate depth 
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and the top of the plant is removed. However, this method would not be feasible in an area with a 
large infestation, such as Hidden Canyon, as it would cause a substantial amount of soil disturbance. 
Other mechanical removal methods such as continual mowing may reduce seed production; 
however, this method is not feasible for locations where curly dock has been observed within the 
NTS sites since individual plants are dispersed among desirable native species. LSA biologists have 
determined that mulching and soil solarization would not be an effective treatment method due to 
the species’ large taproot and presence of neighboring native species. Flaming is also ineffective due 
to the large taproot and perennial nature of the plant. LSA has also determined that organic 
chemical control methods would not be effective for curly dock, as this species has such a deep 
taproot. Organic control methods are best suited for newly emerged weeds and treat mainly above-
ground biomass, which would not affect roots of this species, thus allowing the plant to regenerate. 
Moreover, recent studies have revealed that organic pesticides can have a higher environmental 
impact than conventional pesticides, especially on invertebrates. Due to the reasons mentioned 
above, LSA recommends manual removal for small infestations and chemical pesticides for larger 
infestations. Application of prioritized chemical pesticides should be conducted in a manner that 
avoids disturbance to installed and recruited native species to the fullest extent practicable. 
Maintenance before individual plants flower will be the most effective way to reduce cover and 
prevent accumulation of the seed bank. 

Please contact Eric Krieg or Jessica Lieuw at (949) 553-0666 if you have any questions regarding 
these recommendations. 
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APPENDIX C 

PESTICIDE APPLICATION FORMS 



NATURAL TREATMENT SYSTEM
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