
Moosa Creek Riparian Restoration Project  
Vegetation Communities and Mapping Update Memo Report 
Bonsall, San Diego County, California  
 

October 14, 2020 
Mr. Sundeep Amin 
Burns & McDonnell 
4225 Executive Square, Suite 500 
La Jolla, CA 92037 

Re:  2020 Updated Vegetation Communities of the Proposed Moosa Creek Riparian Restoration 
Project, Bonsall, San Diego County, California  

Dear Mr. Amin: 
 
Blackhawk Environmental Inc. (Blackhawk) was contracted through Burns & McDonnell, Inc. to 
update previously performed vegetation community mapping occurring within the proposed Moosa 
Creek Riparian Restoration Project (Project). The regulatory agencies include the United States Army 
Corps of Engineers (USACE; Corps), Environmental Protection Agency (EPA), United States Fish & 
Wildlife Service (USFWS), San Diego Regional Water Quality Control Board (SDRWQCB; RWQCB) and 
the California Department of Fish & Wildlife (CDFW).  
 
The Project site is located in unincorporated San Diego County, near the rural community of Bonsall 
on a portion of an abandoned golf course. Specifically, the Project site is bounded by Camino Del 
Rey to the north-northeast, Calle De Las Estrellas and Old River Road to the west, and Golf Club Drive 
to the south. The overall Project area is approximately 67 acres and is adjacent to Bonsall Elementary 
School and a newly developing residential neighborhood to the west, existing residential 
neighborhoods to the south, east and southeast, a residential condominium complex to the north, 
and San Luis Rey Training Center to the east. The Project site is located approximately 0.4-mile east of 
State Route-76 (Mission Road) intersection with Camino Del Rey/Olive Mill Road. The Project site 
contains facilities from the abandoned golf course and heavily disturbed habitats. The topography of 
the Project site is generally level with isolated pockets of steep slopes around the perimeter. The 
surrounding development occurs above grade of the Project site. The 100-year floodplain is mapped 
by the Federal Emergency Management Agency (FEMA) across the Project site along Moosa Creek.  
 
Biological studies were initially conducted in February of 2013. The results of those studies are 
provided in detail in the Biological Resources Report for the Moosa Creek Mitigation Bank Project 
prepared by Wetland Research Associates (WRA; 2013). At the time of the initial studies, which 
covered a larger footprint than the current Project, the proposed Project supported nine distinct 
vegetation communities. Detailed project descriptions, previously mapped vegetation communities, 
jurisdictional delineations and proposed designs can be referenced in the aforementioned reports. 

PURPOSE AND NEED 

The applicant is proposing a Grading Permit for the restoration of riparian and upland habitats on 67 
acres of land within the Bonsall Community Plan area that contains the former Moosa Creek Golf 
Course. The site is designated for Open Space (Recreation) and zoned for Open Space Use (S80). 
The proposed habitat restoration work is consistent with the existing zoning for the site. The Project site 
is located between State Route-76 and Interstate-15, south of Camino Del Rey, and is bisected by 
Moosa Creek. The on-site reach of the creek flows from the eastern end of the Project site westward 
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where it exits the Project site at the western end of Old River Road. From the property, Moosa Creek 
continues another half mile off site to the southwest before ultimately joining the San Luis Rey River.  
 
The Moosa Creek Riparian Restoration Project (Project) would remove existing infrastructure and 
recontour portions of the property to be planted with native riparian and upland species. 
Approximately 10 acres of the Project site contains existing riparian habitat along Moosa Creek, with 
the remainder featuring ornamental and developed areas consistent with the previous use as a golf 
course. Planned restoration activities would consist of regrading the area adjacent to but outside the 
creek and removing 4.5 acres of existing infrastructure (tennis courts, parking lots, golf course 
features, etc.) to establish and/or enhance approximately 39 acres of riparian habitat and 
approximately 28 acres of native riparian-upland transitional buffers and other site improvements.    
 
Proposed earthwork would be conducted to extend the top of the Moosa Creek bank to create a 
high flow terrace/floodplain. Restoration strategies planned for the site include riparian re-
establishment (consisting of a mulefat-willow dominated riparian habitat that may also include 
wetlands depending on conditions), floodplain re-establishment (floodplain transitional species that 
include riparian and upland species), coast live oak savannah re-establishment (coast live oak 
savannah with associated species), and riparian enhancement (control of non-native species and 
light seeding or planting). The Project would re-establish and rehabilitate riparian habitat to benefit 
federally and state-listed wildlife species (e.g., least Bell’s vireo and southwestern willow 
flycatcher). The restoration effort is being designed under the guidance of the United States Fish and 
Wildlife Service (USFWS) to offset corresponding riparian habitat and endangered species impacts 
at the Marine Corps Air Station (MCAS) at Camp Pendleton.  
 
Project implementation is anticipated to commence in the winter of 2021 but may need to be 
adjusted to account for weather or to avoid sensitive bird breeding and nesting seasons. While one 
construction stage is anticipated, the overall work may be broken into two distinct 
phases: demolition/earthwork and planting. After construction, the restoration areas would be 
monitored for up to five years in accordance with the proposed restoration plan, and, as necessary, 
invasive species removal and other vegetation management activities would be performed during 
the monitoring period.  
 
Golf course operations within the proposed Project were discontinued in August, 2014. Over the last 
several years, in the absence of routine maintenance, vegetation communities have transitioned 
and as such, the previously mapped vegetation communities no longer accurately reflect the 
current site conditions. The purpose of this memo report is to summarize changes in existing site 
conditions within the Project site that have occurred since golf course operations and maintenance 
were discontinued. 

METHODS 
 
A vegetation mapping effort was conducted in the field to document and map all vegetation 
communities that exist within the Project. Vegetation classification was determined following the 
Preliminary Descriptions of the Terrestrial Natural Communities of California (Holland, 1986) and in 
some cases, additional classifications, following Obenbauer 1996, were included when necessary to 
refine unique vegetation components. The naming convention generally followed the previous effort. 
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Biologists slowly walked the entirety of the site and evaluated vegetation community characteristics, 
dominant and subdominant species, density and structure in order to carefully classify distinct 
vegetation communities. Each vegetation community was documented in the field using ESRI ArcGIS 
Collector software. Utilizing GPS streaming, biologists mapped vegetation communities by walking 
the limits of vegetation polygon, or drew polygons around distinct areas as appropriate. Additionally, 
recent satellite imagery was cross-referenced during the mapping effort to accurately depict the 
mapped polygons. Blackhawk biologists Ian Maunsell and Kris Alberts conducted vegetation 
mapping and plant surveys on May 19 and 28, 2020. 

RESULTS 
 
A total of 21 distinct vegetation communities were documented during the vegetation mapping 
effort (Figure 1 & Table 1). Descriptions and Holland classification codes of each vegetation 
communities are outlined below. Non-native grassland and ruderal weeds were the two most 
abundant vegetation types and accounted for approximately one third of the Project.  
 
Non-native grassland (42200) (16.957 acres) 
Non-native, annual grasses of Mediterranean origin typically characterize non-native grasslands. This 
vegetation community typically occurs in areas of both natural and anthropogenic disturbance and 
is dominated by various non-native annual grasses with varying relative ground cover. Non-native 
grassland within the Project was most prevalent along flat upland areas previously maintained as 
part of golf course operations and accounted for almost one third of the Project. Absolute 
vegetative cover within this vegetation community ranged from 70-120%. Dominant species included 
rattail fescue (Festuca myuros), slender oat (Avena barbata), rescue brome (Bromus catharticus), 
ripgut brome (Bromus diandrus), Bermuda grass (Cynadon dactylon), shortpod mustard (Hirschfeldia 
incana), foxtail barley (Hordeum murinum) with other less dominant non-native species such as 
western ragweed (Ambrosia psilostachya), fat-hen (Atriplex prostrata), Italian thistle (Carduus 
pycnocephalus), poision hemlock (Conium maculatum), Canadian horseweed (Erigeron 
canadensis), prickly ox-tongue (Helminotheca echioides), prickly lettuce (Lactuca serriola) and small 
wire lettuce (Stephenomeria exigua).  
 
Ruderal weeds (42200) (16.742 acres) 
Ruderal weeds occur where there are few native plant species and generally contribute a low 
habitat value. Ruderal weeds are most prevalent particularly in areas disturbed by human activities. 
This community is dominated by non-native herbaceous species adapted to disturbance (Holland 
1986; Sawyer et al. 2009). Within the Project, this community was dominated by shortpod mustard, 
Perennial pepperweed (Lepidium latifolium), wild radish (Raphanus sativa), ripgut brome, rattail 
fescue, Bermuda grass, foxtail barley and rabbitsfoot grass (Polypogon monspeliensis). Other 
secondary species documented within this community include bull thistle (Cirsium vulgare), 
Canadian horseweed, common Mediterranean grass (Schismus barbatus), prickly ox-tongue, western 
ragweed, prickly lettuce, Bermuda grass, annual beardgrass (Polypogon monspeliensis) and 
cocklebur (Xanthium strumarium). Ruderal weeds were observed to integrate with other vegetation 
communities, particularly on the margins of arroyo willow association, mulefat-arroyo willow 
association, Fremont cottonwood association and non-native grasslands (Figure 1).  
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Arroyo willow association (63320) (6.031 acres)  
This structurally diverse community is characterized by a seasonally wet shrubland that is cold-
decidous. A dense, shrub layer dominated by arroyo willow (Salix lasiolepis) comprises the main 
understory and lower tree canopy. Other species that contributed to the multi-tiered canopy, but 
were not dominant, included western sycamore (Platanus racemosa) and Fremont cottonwood 
(Populus fremontii). The lower shrub layer also contained a high percentage of native shrubs, 
including mulefat (Baccharis salicifolia). Various native and non-native annuals and forbs were 
observed to occur in the understory of this community, such as stinging nettle (Urtica dioica), western 
ragweed (Ambrosia psilostachya), wild radish, and perennial pepperweed. 
 
Non-native herbaceous wetland (52410) (3.816 acres) 
This community exhibited a dominance of non-native hydrophytic vegetation characterized by low 
growing non-woody vegetation providing relative ground cover near or in excess of 100-percent. 
Common plant species observed within this habitat included a mix of native and non-native species 
such as sea spurry (Spergularia arvensis), Bermuda grass, rabbitsfoot grass, salt grass (Distichilis 
spicata), cocklebur, curly dock (Rumex crispus), fivehook bassia (Bassia hyssopifolia), prickly lettuce, 
poison hemlock, and Australian saltbush (Atriplex semibaccata). Low microtopographic depressions 
and swales within these habitats were observed to support patchy occurrences of hydrophytes such 
as toad rush (Juncus bufonius), threesquare bulrush (Schoenoplectus pungens), pale rush (Eleocharis 
macrostachya) and pickleweed (Salicornia depressa). 
 
Ornamental landscaping (12000) (3.421 acres): 
This vegetation community is composed of a variety of non-native, horticultural plant species that are 
commonly planted throughout Southern California. Some native species were also identified within 
this community, but in low numbers. Dominant species within this community include ash trees 
(Fraxinus ssp.), olive (Olea europarea), California fan palm (Washingtonia filifera), Mexican fan palm 
(Washingtonia robusta) with less abundant oleander (Nerium oleander), weeping willow (Salix 
babylonica) and Queen palm (Syagrus romanzoffiana). Understory species included various non-
native annual grasses and annual forbs.  
 
Developed (12000) (3.191 acres) 
Developed lands generally include areas that have been physically altered to such an extent that 
conditions no longer exist to support native vegetation. These areas generally do not have the 
capacity to revegetate. Within the Project, this community was composed of primarily paved 
surfaces including concrete parking lots, paved golf cart paths and paved roadways that lacked 
vegetation.  
 
Irrigated ornamental plants (12000) (3.019 acres)   
This community consists of various non-native and native plant species often planted as ornamental 
shrubs and trees around developed areas. The majority of species within this community require 
irrigation in order to persist in a southern California climate. Species observed within this community 
include slender myoporum (Myoporum parviflorum), rosemary (Rosmarinus officinalis), aleppo pine 
(Pinus halepensis), crimson bottlebrush (Callistemon citrinus), ash trees and oleander with scarce 
native trees such as western sycamore. The understory of this community was generally dominated 
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by nonnative grasses and annuals such as shortpod mustard, wild radish, ripgut brome and rescue 
brome with very few native species.  
 
Mulefat-arroyo willow association (63320) (2.655 acres) 
This community was generally characterized as a dense shrubland dominated by mulefat, 
interspersed with arroyo willows and contained greater than 50 percent relative cover of mulefat and 
arroyo willow in the shrub and lower tree canopy. This association is similar to arroyo willow 
association except that it had a lower-growing tree canopy and a higher relative proportion of 
mulefat. Associated species in the understory included stinging nettle, watercress (Nasturtium 
officinale), poison hemlock and tall flatsedge (Cyperus eragrostris). This community occurred along 
stream channels and seasonally wet areas of the Project that are subject to frequent winter flooding 
that may limit the conversion of this community into an arroyo willow forest.  
 
Disturbed Fremont cottonwood-arroyo willow association (61320) (2.252 acres)  
This community occurs in seasonally wet or persistently wet portions of the Project and is very similar to 
Fremont cottonwood-arroyo willow association except that it contains a higher proportion of non-
native species within the tree, shrub and understory layers, including salt cedar (Tamarix ramosissima), 
giant reed (Arundo donax), various non-native grasses and ruderal weeds. This community consists of 
tall, open, broad-leaved, winter-deciduous riparian species and is dominated by Fremont 
cottonwood in the upper canopy and arroyo willow dominating the main understory along with 
scattered mulefat. This vegetation community is dense and structurally diverse.  
 
Fremont cottonwood association (61330) (2.107 acres) 
This community occurs in seasonally wet portions of the Project. This community is characterized by a 
dense, broadleaved, winter deciduous riparian vegetation community dominated by riparian 
species, namely Fremont cottonwood with less dominant arroyo willow and western sycamore trees. 
Associated plant species included Douglas mugwort (Artemisia douglasiana), dwarf nettle, stinging 
nettle, and non-native annual grasses. The largest Fremont cottonwood trees, mapped in the central 
portion of the Project west of Moosa Creek, may be relics from pre-development conditions or may 
be planted specimens. 
 
Fremont cottonwood-arroyo willow association (61320) (2.094 acres) 
This community occurs in seasonally wet or persistently wet portions of the Project and is very similar to 
disturbed Fremont cottonwood-arroyo willow association except that it contains a higher proportion 
of native species within the tree, shrub and understory. This community consists of tall, open, broad-
leaved, winter-deciduous riparian species and is dominated by Fremont cottonwood and arroyo 
willow in the upper canopy and mulefat dominating the main understory with scattered, generally 
low-growing, arroyo willows. This vegetation community is fairly dense and structurally diverse.  
 
Riverine channel (64100) (1.874 acres) 
This community was composed of unvegetated open water channels that convey permanent water 
flows and/or seasonal runoff from surrounding areas. Most of these channels were three to nine feet 
wide and likely convey mostly urban/agricultural runoff associated with surrounding developed areas 
and irrigation. Freshwater marsh inclusions were present within many areas of the riverine channels. 
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Coast live oak woodland (71160) (0.540 acres) 
This community was restricted to occurrence in the far south of the Project and is characterized by 
dominant stands of coast live oak (Quercus agrifolia), most of which appear to have been planted, 
but some may be relics from pre-development conditions. A minimal shrub layer was documented in 
this community, likely as a result of landscaped maintenance. Sparse shrub and annual species 
occurring within the understory include ripgut brome, Italian thistle, poison hemlock, Canadian 
horseweed and foxtail brome. 
 
Freshwater marsh (52410) (0.501 acres) 
Freshwater marsh is characterized by persistent inundated or saturated soils capable of supporting 
freshwater wetland emergent plant species. This vegetation community was largely dominated by 
southern cattail (Typha domingensis) with sub-dominant hardstem bulrush (Schoenoplectus acutus) 
and threesquare bulrush occurring along margins of open water riverine and ponded areas and 
along shallow, ponded portions of riverine channel of the Project.  
 
Disturbed mulefat association (63310) (0.426 acres) 
This community was characterized as a moderately dense shrubland dominated by mulefat, 
containing some small arroyo willows, but exhibiting greater than 50 percent relative cover of mulefat 
in the shrub layer. This association was similar to the mulefat association, except that it had a higher 
relative proportion of non-native vegetation, including salt cedar, and a slightly lower relative 
percent cover with more recent signs of anthropogenic disturbance. Associated species included 
poison hemlock, wild radish and tall flatsedge. 
 
Disturbed habitat (11300) (0.414 acres) 
This vegetation community primarily identifies areas where severe anthropogenic impacts to natural 
communities has occurred to the extent that it is no longer functioning as a natural community. 
Within the Project, this community occurred where man-made dirt trails and road shoulders have 
been maintained in the past. These trails are predominantly bare ground with very scarce non-native 
grasses and ruderal weeds. This community does not provide any substantial ecological value.  
 
Open water (64100) (0.305 acres) 
This community was dominated by open, ponded waters with freshwater emergent species 
occurring along the periphery, including Gooding’s black willow (Salix gooddinggii), arroyo willow, 
salt cedar, Fremont cottonwood,  southern cattail, and common threesquare within shallow portions 
of the open water and along the margins.  
 
Rip-rap (12000) (0.144 acres) 
This community was composed of rock piles installed around the periphery of retention basins and 
channels associated with the adjacent residential development to the west leading into these 
channels and bains. Very sparse non-native species were observed growing along riprap areas, 
including slender oat, ripgut brome, prickly ox-tongue, common sowthistle (Sonchus oleraceus), 
rattail fescue and bur clover (Medicago polymorpha).  
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Annual bluegrass turf (12000) (0.140 acres) 
This vegetation community was characterized as a mowed and maintained turf, dominated by 
annual blue grass (Poa annua) with lesser abundant Bermuda grass, crete weed (Hedypnois cretica) 
and ripgut brome. Various non-dominant planted trees were documented within this community, 
primarily along the northern margin of the golf course and included olive and crimson bottlebrush.  
 
Disturbed arroyo willow association (63320) (0.037 acres) 
This structurally diverse community was characterized by a seasonally wet riparian woodland that is 
winter-deciduous. This association is very similar to arroyo willow association with a dense, shrub layer 
dominated by arroyo willow that comprises the main understory and lower tree canopy; however, it 
generally had a lower percent relative vegetation cover and a high proportion of non-native species 
such as salt cedar and perennial pepper weed. 
 
Fremont cottonwood-Goodding's willow association (61320) (0.028 acres) 
This community occurs in seasonally wet portions of the Project and is very similar to Fremont 
cottonwood association, except that a higher proportion of Gooding’s black willow was 
documented in this community. This community consists of tall, open, broad-leaved, winter-
deciduous riparian species and is dominated by Fremont cottonwood and Gooding’s black willow in 
the upper canopy and non-native herbaceous species in the understory such as ripgut brome, 
poison hemlock and perennial pepperweed. Within the Project, this vegetation community is fairly 
open with a single tiered canopy. 
 
 
Table 1 summarizes the acreages of vegetation communities within the Project. 
 

Table 1. Vegetation Communities & Acreages 
 

Vegetation Community Acres 
Non-native grassland 16.957 
Ruderal weeds 16.742 
Arroyo willow association 6.031 
Non-native herbaceous wetland 3.816 
Ornamental landscaping 3.421 
Developed 3.191 
Irrigated ornamental plants 3.019 
Mulefat-arroyo willow association 2.655 
Disturbed Fremont cottonwood-arroyo willow association 2.252 
Fremont cottonwood association 2.107 
Fremont cottonwood-arroyo willow association 2.094 
Riverine channel 1.874 
Coast live oak woodland 0.540 
Freshwater marsh 0.501 
Disturbed mulefat association 0.426 
Disturbed habitat 0.414 
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Open water 0.305 
Rip-rap 0.144 
Annual bluegrass turf 0.140 
Disturbed arroyo willow association 0.037 
Fremont cottonwood-Goodding's willow association 0.028 

TOTAL 66.693 
 
 
DISCUSSION 
 
Vegetation community maps created during the 2020 field surveys were compared to vegetation 
community mapping presented in the Biological Resources Report, Moosa Creek Mitigation Bank 
Project, February 2013 (Revised November 2015 (WRA 2013). The updated vegetation community 
mapping shows a gradual reversion of the previously maintained golf course grounds to more natural 
vegetation communities and habitat function. Previously identified native communities were 
observed to have gradually expanded in the absence of human disturbance. In general, the site is 
characterized by a mosaic of riparian and wetland vegetation communities that dominate the 
Moosa Creek channel and associated floodplain and have a higher dominance of native species 
(Figure 1). Various non-native communities generally become more dominant as distance to Moosa 
Creek increases.  
 
The most notable changes to the site since 2013 include the expansion of arroyo willow association 
and disturbed Fremont cottonwood – arroyo willow association vegetation communities into areas 
that were previously mapped as open water in 2013 as well as the general expansion of native 
riparian communities along the margins of Moosa Creek. Additionally, since the vacated golf course 
grounds are no longer being irrigated, northern areas of the Project that were previously mapped as 
irrigated woodlands have been reclassified to Fremont cottonwood association.  
 
A significant portion of the previously mapped annual bluegrass turf has converted into non-native 
grassland, ruderal weeds or non-native herbaceous wetland, depending on local topography, 
hydrology and seed banks. This alteration in grassland communities is likely a result of limited 
maintenance and irrigation that tends to favor dominance of drought tolerant, non-native grasses. 
Within the non-native herbaceous wetland, persistent saturated soils have favored primarily non-
native herbaceous species; however, low microtopgraphic depressions and swales within these 
areas supported some native hydrophytes that may indicate portions of this vegetation community 
transitioning into freshwater marsh or herbaceous wetlands dominated by annual plant species. 
 
The observed hydrologic conditions have resulted in the natural recruitment of both native and non-
native hydrophytic plant species within the Moosa Creek channel and the adjacent flood plain. The 
updated vegetation mapping indicates the presence of 20.117 acres of vegetation communities 
exhibiting a dominance of hydrophytic vegetation communities: arroyo willow association, disturbed 
arroyo willow association, mulefat-arroyo willow association, Fremont cottonwood-arroyo willow 
association, disturbed Fremont cottonwood-arroyo willow association, freshwater marsh and 
disturbed herbaceous wetland habitats. 
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SURVEYOR CERTIFICATION 
 
I certify that the information in this survey report and attached exhibits fully and accurately represents 
my work. If you have any questions regarding this report, please feel free to call me at 610-804-8916 
or e-mail me at ryanq@blackhawkenv.com, and I will address all questions and concerns. 

Sincerely, 

 

 
 
 
 
Ryan Quilley 
Staff Biologist 
 
 

 
 
 

 
 
 
 

ATTACHMENTS 
 

A: Figure - Vegetation Communities  
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