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ENVIRONMENTAL CHECKLIST  
 

INTRODUCTION 
 
1. Project Title: Mojave Desert Land Trust Palisades Ranch Restoration Project 
 
2. Lead Agency Name: Mojave Desert Resource Conservation District 
 Address: 15415 W. Sand Street, #103 
  Victorville, CA 92392 
 
3. Contact Person:  Charles Bell 
 Phone Number: (760) 843-6882 x101 
 
4. Project Location:  Palisades Ranch is located in San Bernardino County, California, 

approximately 25 miles southwest of Barstow, California. The 
nearest cross streets are Bryman Road and Heritage Road. It 
consists of ±1,647 acres (21 parcels), approximately ±3.5 miles 
along a north-south axis and ±1.25 miles wide on an east-west 
axis. The project site is located within the USGS Topo 7.5-minute 
map for Helendale, CA and the rough center of the 1,647-acre 
project site is located in Section 12, Township 6 North and 
Range 4 West. The approximate GPS coordinates of the project 
site are 34.47166, -117.34820. Refer to Figure 1 for the general 
site location map.  

 
  The property forms an irregular shape and varies topographically 

from horizonal expanses to vertical cliffs. Steep, 80-foot bluffs 
separate the river channel in the eastern part of the property from 
the alluvial flats to the west. For the most part, the property sits 
vacant, unimproved, and unused. Approximately 820 acres of the 
project site lies in the Mojave River floodplain. This means 
approximately 820.80 acres lie outside a floodplain. A small 
portion of the property had been previously used to grow 
hay/alfalfa and as a fruit orchard. Neither of these uses are 
currently operational, and the fields lie fallow. The property 
includes four residences, two steel buildings, an office and 
apartment, two open sided hay barns, wells and water tanks, and 
miscellaneous improvements. 

 
5. Project Sponsor Name: Mojave Desert Land Trust 
 Address: P.O. Box 1544, Joshua Tree, CA 92252 
 
6. General Plan Designation:   Open Space and Public Facility 
 
7. Zoning:   Rural Living, Helendale Community Planning Area 
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8. Project Description:  
 
Introduction 
 
The Mojave Desert Land Trust (MDLT) is a nationally accredited land trust, headquartered in 
-RVKXD�7UHH��WKDW�SURWHFWV�WKH�XQLTXH�OLYLQJ�ODQGVFDSHV�RI�WKH�&DOLIRUQLD�'HVHUW��0'/7¶V�VHUYLFH�
area spans nearly 26 million acres²the entire California portion of the Mojave and Colorado 
Deserts²about 25% of the state. Since 2006, the MDLT has secured permanent and lasting 
protection for nearly 90,000 acres across the California Deserts. Because the MDLT is not a public 
agency, the Lead Agency for this project will be Mojave Desert Resource Conservation District 
(MDRCD or District).  
 
The MDRCD was established in 1951 and is the largest of the 3,000 Conservation Districts across 
the nation. Total area that the District covers is 11,500,000 acres (17,969 square miles). The 
District is bounded to the north by Inyo County, to the south by Riverside County, to the east by 
the Arizona and Nevada borders, and to the west by Los Angeles County. The MDRCD priorities 
include and continue to be to address major resources concerns that face the people within the 
'LVWULFW¶V�ZRUN�DUHD��7KHVH�FRQFHUQV�DUH��ZLQG�HURVLRQ�RQ�FURSODQG��UXUDO�DQG�XUEDQ�ODQG�FRQIOLFWV��
stream channel stabilization and water quality, water conservation on cropland and in urban 
areas, and proper range management on both private and federal leased lands. The District has 
also implemented an invasive weed removal (tamarisk/arundo/etc.) program for about 16 years, 
and has prioritized fire protection for the riparian habitat in the Mojave River bed. The MDRCD 
works in partnership with other government entities and various cooperators to meet the needs 
of economic conservation concerns throughout the District areas.1 Given that MDLT proposes to 
implement a habitat restoration plan within an area of conservation, MDRCD has agreed to serve 
as the CEQA Lead Agency for this project.  
 
MDLT is dedicated to ensuring access to the outdoors while preserving, protecting, and 
enhancing the vibrant but fragile desert ecosystem and its natural and cultural resources; 
expanding appreciation and support for the unique resources of the Mojave and Colorado Deserts 
through educational programs; increasing public engagement on important issues that could 
affect conserved desert lands through sound science and participation in the public review 
process; and advocacy for the permanent protection of important conservation lands. 
 
MDLT is planning conservation actions for Palisades Ranch, a 1,647-acre area located along the 
Mojave River in San Bernardino County, California. Palisades Ranch consists of approximately 
1,650 acres of upland and riparian habitat spanning over three miles of the Mojave River 
floodplain, between Barstow and Victorville. It is one of the few locations along the Mojave River 
where water is present year-round, giving rise to a diversity of habitat, including cottonwood-willow 
forest, arroyo willow thickets, and screwbean mesquite bosque. These riverine habitats, along 
with the high-quality desert scrub located on the upland portions of the property, attracts over 
35 VSHFLDO�VWDWXV�VSHFLHV�LQFOXGLQJ�WKH�VWDWH�DQG�IHGHUDOO\�OLVWHG�GHVHUW�WRUWRLVH�DQG�/HDVW�%HOO¶V�
vireo. Palisades Ranch is directly adjacent to the Bureau of Land Management (BLM) designated 
Fremont- Kramer Area of Critical Environmental Concern (ACEC) to the west, and not far removed 
from both the Mojave Monkeyflower and Mojave Fishhook Cactus ACECs to the east. 
 
0'/7¶V�ORQJ-WHUP�FRQVHUYDWLRQ�JRDOV�IRU�3DOLVDGHV�5DQFK��NQRZQ�DV�WKH�³-HZHO�RI�WKH�0RMDYH�
5LYHU�´�LQFOXGH�QDWXUDO�FRPPXQLW\�SURWHFWLRQ��PDLQWHnance of wildlife movement, wildlife habitat 
preservation, wildlife-oriented education and research, and public access and recreation 

 
1 https://www.mojavedesertrcd.org/about-us  

https://www.mojavedesertrcd.org/about-us
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consistent with conservation goals. Palisades Ranch was purchased with assistance from the CA 
Wildlife Conservation Board (WCB) as conservation land for the benefit of the public and WCB 
has also funded a restoration planning grant. As such, the responsible stewardship of this property 
LV�FRQVLVWHQW�ZLWK�WKH�6WDWH¶V�LQWHQW�ZKHQ�LW�PDGH�WKHVH�JUDQWV�DQG�LW�LV�QHFHVVDU\�WR�SURWect and 
maintain this significant public investment in conservation. MDLT aims to restore and protect a 
high conservation priority area of the Mojave River found on the Palisades Ranch by improving 
the resilience of important species and habitats through restoration planning and adaptive 
management. This Initial Study evaluates the potential effects to the environment from 
implementing the project. 
 
Project Purpose and Need 
 
The Mojave River is an important riparian lifeline for the Mojave Desert, which encompasses a 
quarter of the land area of California. Its waters provide the only significant corridor of riparian 
habitat in the western Mojave Desert and primary water source for many desert communities 
surrounding it. Flowing 100 miles from the San Bernardino Mountains to its terminus at Soda 
Lake, near the town of Baker, the Mojave River acts as the largest drainage system in the Mojave 
Desert with a little more than 50,000 acre-feet of water entering the system and percolating into 
local groundwater basins per year according to the Mojave Water Agency. The Mojave is 
responsible for recharging two crucial aquifers in the region used for domestic supplies and 
irrigation that are hydraulically linked to one another. Referred to as "an upside down and 
backwards river," the Mojave is unique for its inland flowing waters and predominantly subsurface 
baseflow, with short stretches of perennial surface flows in both the Upper and Lower Narrows, 
for example, this occurs in a few bedrock gorges in Victorville, Apple Valley, and outside Barstow. 
 
These surface flows, known as transition zones, sustain permanent riparian habitats rich in biotic 
diversity and support critical ecological functions within desert landscapes crucial to wildlife. In 
fact, researchers have found that over 80% of known desert wildlife species are dependent for a 
portion of their life cycle on desert riparian areas for refuge and/or water access. These extensive 
riparian zones along the Mojave also act as important habitat linkages for migratory birds moving 
north out of Mexico, hosting one of the largest populations of brown-crested flycatchers 
(Myiarchus tyrannulus) in the state as well as summer tanagers (Piranga rubra), the endangered 
least Bell's vireo (Vireo bellii pusillus), and vermilion flycatcher (Pyrocehpalus obsurus).  
 
However, disturbances caused by human activities and explosive growth and expansion around 
the Los Angeles and Las Vegas transportation corridor are putting intense stress on this sensitive 
desert riparian ecosystem. Lapsed agricultural activity, land clearing, road building, unauthorized 
off-road vehicle use, water diversion, grazing by non-native herbivores, pollution, and fires fueled 
by the introduction of invasive non-native plants create disturbances that threaten the fragile 
Mojave River ecosystem. The Mojave Basin's groundwater aquifers have been in overdraft for 
decades2, making access to critical sources of water more difficult for a wide range of vegetation 
and desert animals, including frogs, migrating birds, and several threatened or endangered 
species. Coupled with the impacts of accelerated climate change, this expansion causes desert 
riparian ecosystems to be less resilient to prolonged droughts and increasing temperatures, which 
in turn affects habitat quality, water availability, and local biodiversity. Researchers recently found 
that the number of bird species in the Mojave Desert has nearly halved over the last century, with 
61 sites in the Mojave showing average species loss at 43%, correlating directly with habitat loss 
and extreme drought. Not only are birds feeling the pressure, threatened indigenous species like 
the Agassiz's desert tortoise (Gopherus agassizii) and Mohave ground squirrel (Xerospermo-

 
2 7KLV�RYHUGUDIW�UHVXOWHG�LQ�WKH�HQWLUH�0RMDYH�5LYHU¶V�DGMXGLFDWLRQ�LQ�WKH�ODWH�����V� 
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philus mohavensis) are being pushed to their physiological limits though habitat loss and other 
development disturbances.  
 
Additionally, a wildfire in March 2022, dubbed the Heritage Fire, burned approximately 34 acres 
of riparian habitat in the southeast region of Palisades Ranch, causing extensive damage and 
PRUWDOLW\� WR� QDWLYH� SODQWV�� LQFOXGLQJ� )UHPRQW¶V� FRWWRQZRRGV� �Populus fremontii), willows (Salix 
spp.), cattails (Typha sp.), and tule (Schoenoplectus spp), as well as cleared stands of invasive 
perennial pepperweed (Lepidium latifolium) and prickly Russian thistle (Salsola tragus). The fire 
occurred after MDLT had developed the conceptual restoration and design plan; while the 
damage from the fire does not alter restoration plans described for this project, it does contribute 
to the importance of restoring the property. 
 
MDLT intends to implement a conceptual restoration and design plan for Palisades Ranch that 
meets state and regional priorities to identify restoration measures for critical hydrological 
processes and habitat health. Thirty-nine federally and state-protected wildlife species have been 
identified onsite, and the property includes suitable habitat for even more. Beyond the myriad 
listed species, the site is a biodiversity hotspot with at least 9 reptiles, 76 birds, and 7 mammal 
species observed onsite.  A well-conceived restoration plan is essential for maintaining this 
Mojave oasis. 
 
7KH�DLP�RI�0'/7¶V�3DOLVDGHV�SURMHFW�LV�WR�� 
 

1. Develop a comprehensive framework with targeted priority actions to restore and protect 
wildlife habitat and riparian resources along a ±3.5-mile reach of the Mojave River, 
containing one of the most significant stands of riparian forest in the western Mojave 
Desert,  

2. Engage the public in the issues affecting the habitats along the Mojave River and basic 
desert ecosystems, and  

3. Create strategic partnerships at every level, from federal agencies to local entities, to 
ensure sustainability and coordination.  

 
Project Description 
 
Riparian Restoration 
In 2020-2021, MDLT worked with SWCA Environmental Consultants to develop a 60% conceptual 
riparian restoration plan (provided as Appendix 1), which was developed using a grant from the 
Wildlife Conservation Board. The objectives of the restoration plan were to improve riparian and 
aquatic habitats for special status species (including San Emigdio blue butterfly, Mojave tui chub, 
southwestern willow flycatcher, western yellow-ELOOHG� FXFNRR�� OHDVW� %HOO¶V� YLUHR�� DQG� /XF\¶V�
warbler) while keeping in mind water allocation (groundwater/aquifer recharge, water conser-
vation) and maintenance required for sustainable and successful restoration.  
 
The restoration plan involves reconnecting a 170-acre abandoned agricultural field that was 
historically riparian habitat to the Mojave River by reestablishing a nested floodplain that 
resembles historic floodplain conditions. This would entail constructing a 6,600-foot main side 
channel, a 1,425-foot west branch side channel, and two higher elevation 5-year return interval 
channels within the proposed nested floodplain in the abandoned agricultural field (shown on 
Figures 2 and 3, which depict the proposed site modifications). This approach would restore the 
historic floodplain and braided channel form during annual high flows, promote natural recruitment 
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of riparian vegetation and beaver colonization3, and boost groundwater storage of the floodplain 
aquifer. An added benefit is that the channel and wetland re-instatement on the west side of the 
Mojave River could absorb some storm flow for areas that have been historically subject to 
flooding on the east side of the River. Approximately 130 acres of riparian habitat would be 
restored as a result of this project. The design would also include a 2-acre pond that would provide 
habitat for Mojave tui chub. The design would not be hard engineering, rather the design would 
create a system that allows natural processes to take place, creating the greatest ecological 
benefit possible. 
 
The main side channel would support perennial wetland habitats in the excavated channel and 
along the margins. It would route Mojave River overbank flows through the agricultural field 
excavated floodplain and connect to other proposed bifurcated channels. A coffer dam would be 
installed for two growing seasons to isolate the freshly excavated areas from the Mojave River 
and allow woody vegetation to establish. The main side channel is designed to have 0.5-foot-
deep water at the 130 cubic feet per second (cfs) average flow that occurs during the target 
nesting period (Feb-April) and would be fully activated during the 1.5-year return interval Mojave 
River flows of 450 cfs. The main side channel would tie into the Mojave River at the downstream 
extents where the Mojave River conforms to a quasi-single thread channel and would be 
inundated from Mojave River backwater conditions during base flows for approximately 1,800 
feet. 
 
Beaver dam analogs (BDAs) would serve as temporary grade control structures in the main 
channel of the Mojave River to raise the head of the river and promote backwater conditions in 
the main side channel. The design approach is to temporarily stabilize the side channels and 
floodplain for the first few years after construction to initiate the restoration process, and 
thereafter, the design is anticipated to result in natural channel adjustments. Additional BDAs 
would be installed in side channels after the initial process of establishing a pilot channel; these 
structures would assist with fully restoring the floodplain by spreading flows across the excavated 
floodplain, inundating a greater area to support riparian habitats, and promoting flow in the other 
secondary channels. 
 
The west branch side channel would function as a backwater channel during flows greater than 
the 2-year return interval and as an outlet channel for pond maintenance and/or provide irrigation 
water to the restored riparian areas. This channel would be tied into the proposed pond. The pond 
would be fed by groundwater or well water (via a groundwater pump) and refilled twice per year. 
It would have a maximum depth of 7 feet, a minimum depth of 4 feet and a volume of 3,386 cubic 
yards (CY). The pond would include an island to provide potential nesting, rearing, and basking 
sites for southwestern pond turtles. A continuous 100-year return interval flood elevation berm 
would surround the pond to prevent damage during flood event flows. A 2-foot-deep terrace would 
surround the south and west pond perimeter; water levels in the pond would fluctuate and 
inundate the terrace, creating additional shallow water habitats. 
 
This Riparian Restoration Project would establish 13 acres of western marsh, 46 acres of willow 
riparian forest and shrubland, 29 acres of cottonwood riparian forest, 29 acres of wet saltbush 
shrubland, 13 acres of irrigated field and 60 acres of adjacent upland scrub. Revegetation would 
be augmented with an integrated weed management plan to minimize occurrence and spread of 
noxious weeds (e.g., giant reed, cheatgrass, perennial pepperweed, tamarisk, prickly Russian 
thistle) and increase the integrity of riparian plant communities. 

 
3 Beavers are not a native species to the Mojave River, but populate this stretch and other stretches of the Mojave 
River.  
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The specific details of each project component are described in Appendix 1; however, a brief 
explanation of each project component and phase is discussed in the section below.  
 
Channel Wood Structures and Beaver Dam Analog Structures 
The project proposes to use large wood harvested on-site to add variability in the side channels, 
provide cover and organic matter, promote local scour, and enhance aquatic habitats. Wood 
structures are planned at specific locations to help define channels, promote the establishment of 
a pool with overhanging cover, and provide temporary bank stability. Wood structures mimic tree 
roots and deadfall that would naturally occur along the stream banks and channel, aiding in soil 
stabilization. Over time, the woody material degrades but after vegetation has established, which 
will provide permanent stabilization. In addition, wood structures provide aquatic cover, provide 
channel bed diversity, promote stability of islands and micro-topographic features, and provide 
habitat for aquatic macroinvertebrates that are food sources for aquatic species.  
 
BDA structures are planned for the mainstem of the Mojave River and the main side channel. 
These structures are not designed to be stable at the 100-year flood flow event and will promote 
the hydraulic function of the main side channel by enhancing backwater conditions during Mojave 
River baseflows. These structures often encourage more beaver activity. Construction of BDAs 
in the side channels are proposed to be installed after the initial establishment of the pilot channel 
and vegetation establishment of the excavated floodplain. These structures will utilize brush 
material harvested on-site (Photo 1).  
 

 
Photo 1:  Example of BDA (Wheaton et al. 2019) 

 
 
Bank Structures 
Bank structures are planned to provide short-term protection and promote long-term stability. 
Bank structures will be constructed of large toe wood, brush layering, and biodegradable 
materials. 
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The specific details of each project component are described in Appendix 1; however, a brief 
explanation of each project component and phase is discussed in the section below.  
 
Channel Wood Structures and Beaver Dam Analog Structures 
The project proposes to use large wood harvested on-site to add variability in the side channels, 
provide cover and organic matter, promote local scour, and enhance aquatic habitats. Based on 
the an assessment of the project’s hydrology, the proposed channel wood structures and beaver 
dam analog structures are not anticipated to result in a decrease in normal or flood surface flows 
downstream beyond the project’s boundary. Wood structures are planned at specific locations to 
help define channels, promote the establishment of a pool with overhanging cover, and provide 
temporary bank stability. Wood structures mimic tree roots and deadfall that would naturally occur 
along the stream banks and channel, aiding in soil stabilization. Over time, the woody material 
degrades but after vegetation has established, which will provide permanent stabilization. In 
addition, wood structures provide aquatic cover, provide channel bed diversity, promote stability 
of islands and micro-topographic features, and provide habitat for aquatic macroinvertebrates that 
are food sources for aquatic species.  
 
BDA structures are planned for the mainstem of the Mojave River and the main side channel. 
These structures are not designed to be stable at the 100-year flood flow event and will promote 
the hydraulic function of the main side channel by enhancing backwater conditions during Mojave 
River baseflows. These structures often encourage more beaver activity. Construction of BDAs 
in the side channels are proposed to be installed after the initial establishment of the pilot channel 
and vegetation establishment of the excavated floodplain. These structures will utilize brush 
material harvested on-site (Photo 1).  
 

 
Photo 1:  Example of BDA (Wheaton et al. 2019) 
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Bank Structures 
Bank structures are planned to provide short-term protection and promote long-term stability. 
Bank structures will be constructed of large toe wood, brush layering, and biodegradable 
materials. 
 
Toe wood structures are proposed for lateral stability and to enhance pool habitat in the Mojave 
River and side channels (refer to Figure 4, also to Appendix D [Mojave River Restoration 60% 
Design Drawings] of Appendix 1). In the Mojave River, these structures would be constructed of 
large wood with diameters of at least 15 centimeters (6 inches) and minimum 1.8-meter-diameter 
(3-foot-diameter) root balls. Toe wood structures in the side channels would be constructed of 
smaller branch material of at least 15 centimeters (6 inches) in diameter transplanted with intact 
roots placed on top of the buried logs. These structures provide lateral bank roughness and act 
as stable undercut bank cover for aquatic habitat. Toe wood is installed in the bank from the 
bottom of the pool to above the bank full water level and covered with live brush layering. Live 
brush layering is composed of live cuttings that take root at the toe and eventually replace the 
deadwood toe protection with woody growth (Photo 2).  
 
Wood habitat clusters are proposed to be placed throughout the 2-year return interval (RI) and 5-
year RI flood terrace. These structures are buried brush material; typically, plantings are 
incorporated into the cluster to promote hiding spaces and upland cover for terrestrial species. 
These structures are typically placed at the upstream side of topographic features (islands); and 
across the floodplain to add roughness to the freshly excavated corridor.  
 
Weed-free non-rice straw would be worked in to the soil to provide organic material, water-holding 
capacity, and resistance to wind erosion. 
 

 
Photo 2:  Example of toe wood used in restoration 
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Revegetation and Plant Palette 
Revegetation of the river restoration project area will involve establishing 8 vegetation types 
shown in Appendix D of Appendix 1: western marsh, willow riparian forest and riparian shrubland, 
cottonwood riparian forest, wet shrubland (saltbush), desert scrub, irrigated cottonwood field, 
mesic pollinator garden, and xeric pollinator garden throughout 190 acres (Table 1). 
 
Implementation of the river restoration project will create a new surface on which to establish 
native plants and exclude noxious weeds, especially perennial pepperweed, tamarisk, and giant 
reed. The need to control perennial pepperwood is a problem throughout the reach of the Mojave 
River. A combination of weed-free non-rice straw and established woody riparian vegetation will 
provide temporary stabilization of the channels and minimize noxious weed establishment. For 
surfaces that are disturbed but will be disturbed again during a subsequent phase of restoration, 
a sterile cover crop with wildlife value would be utilized for temporary weed control. 

 
Table 1 

VEGETATION TYPES SPECIFIED FOR RIVER RESTORATION AND 
VEGETATION ENHANCEMENT IN THE PROJECT AREA 

 
Vegetation Type Flood Return Interval (years) Area (hectares/acres) 

Western marsh ≤2 5.2 / 12.9 

Willow riparian forest and riparian shrubland >2 and ≤9 18.5 / 45.8 

Cottonwood riparian forest  >5 and ≤49 11.8 / 29.1 

Wet shrubland (saltbush) ≥50 and <100 11.6 / 28.7 

Desert scrub ≥100 19.5 / 48.1 

Irrigated field ≥100 5.3 / 12.9 

Mesic pollinator garden >5 and ≤49 0.4 / 1.0 

Xeric pollinator garden ≥50 and <100 4.7 / 11.5 

Total  76.9 / 190.1 

 
 
The recommended plant palette with plants appropriate for Palisades Ranch is provided in 
Appendix 1 (refer to Table 17 of Appendix 1). 
 
Site preparation will involve clearing, weed control, and plant salvage. Soils treatment may include 
final grading, crimping, mulch (straw) application, and mycorrhizal inoculation. Planting methods 
will be specific to each vegetation type. Herbivory protection with a focus on beaver exclusion is 
specified for riparian forest and shrubland woody plants, including those in the mesic pollinator 
garden. 
 
Riparian Enhancement 
In addition to the river restoration project, the project proposes 80 acres of riparian enhancement 
that consists of areas identified with extensive perennial pepperweed invasion and areas where 
planting may result in establishment of riparian forest or shrubland (Figure 5). As stated above, 
the need to control perennial pepperwood is a problem throughout the reach of the Mojave River, 
and controlling the population of this species is of particular importance to the MDRCD, as the 
District promotes control of populations from the Mojave Narrows Park downstream to Palisades 
Ranch. Methods for controlling noxious weeds and recommended competitive native plants are 
discussed below. Monitoring annual weed treatment progress and effectiveness will allow 
adaptive management of riparian enhancement strategies. 
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Integrated Weed Management Plan 
One of the objectives of the project is to minimize occurrence and spread of noxious weeds in 
riparian habitats to increase the integrity of vegetation communities. This objective is focused on 
avoiding monocultures to allow for diversity and habitat complexity to increase habitat for riparian 
and aquatic species of conservation concern. 
 
SWCA documented 10 plant species within Palisades Ranch deemed to be invasive by the 
California Invasive Plant Council (Cal-IPC), including four plants listed as noxious weeds in 
California (refer to Table 2). The Cal-IPC invasiveness rating is based on several criteria, including 
the plant’s ubiquity, ability to reproduce and invade new areas, and the severity of impacts on 
ecological systems. Cal-IPC ratings are described as follows (Cal-IPC 2020a): 
 
High – These species have severe ecological impacts on physical processes, plant and animal 
communities, and vegetation structure. Their reproductive biology and other attributes are 
conducive to moderate to high rates of dispersal and establishment. Most are widely distributed 
ecologically. 
 
Moderate – These species have substantial and apparent, but generally not severe, ecological 
impacts on physical processes, plant and animal communities, and vegetation structure. Their 
reproductive biology and other attributes are conducive to moderate to high rates of dispersal, 
though establishment is generally dependent upon ecological disturbance. Ecological amplitude 
and distribution may range from limited to widespread. 
 
Limited – These species are invasive but their ecological impacts are minor on a statewide level, 
or there is not enough information to justify a higher score. Their reproductive biology and other 
attributes result in low to moderate rates of spread. Ecological amplitude and distribution are 
generally limited, but these species may be locally persistent and problematic. 
 

Table 2 
INVASIVE PLANT SPECIES DOCUMENTED AT PALISADES RANCH RANKED BY CAL-IPC 

 
Species Name Common Name Cal-IPC Rating 

Arundo donax* giant reed High 

Bromus tectorum cheatgrass High 

Lepidium latifolium* perennial pepperweed High 

Tamarix ramosissima* tamarisk High 

Cynodon dactylon Bermudagrass Moderate 

Bassia hyssopifolia fivehorn smotherweed Limited 

Descurainia sophia flixweed Limited 

Polypogon monspeliensis rabbitsfoot grass Limited 

Salsola tragus* prickly Russian thistle Limited 

Schismus sp. Mediterranean grass Limited 

Source: Cal-IPC (2020b) 
* Indicates noxious weed listed by the California Department of Food and Agriculture (2020) 

 
 
Ideally, managers would control all invasive plants present, but with finite resources, invasive 
plants must be prioritized based on the greatest positive ecological effect. As such, this project 
proposes a focus on state-listed noxious weeds but also considers plants with a Cal-IPC 
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invasiveness rating of high. Of the 10 invasive plants observed within Palisades Ranch, this 
project focuses on 5 species that are state-listed noxious weeds: giant reed, cheatgrass (Bromus 
tectorum), perennial pepperweed, prickly Russian thistle, and tamarisk. Plants rated with high 
invasiveness that are newly documented on Palisades Ranch and occur in small, isolated patches 
would be treated immediately. 
 
The Mojave Water Agency (MWA) and MDRCD work collaboratively to control invasive plants, 
primarily tamarisk and giant reed, along the Mojave River. At Palisades Ranch, giant reed and 
tamarisk were treated using the aquatic-label imazapyr (Habitat) and the cut stump method in 
2009, and from 2015 through 2019, 1,780 acres of weeds were treated throughout the Mojave 
River Basin. This watershed approach to weed treatment is very important to the overall success 
along the Mojave River because propagules often spread from upstream to downstream. For this 
reason, coordination between MDLT, regional agencies, and nearby landowners will be an 
integral component of integrated weed management planning. Integrated weed management 
involves using a combination of techniques, including prevention, for long-term weed manage-
ment. 
 
Giant Reed 
Giant reed is a tall perennial grass that forms dense monotypic stands along riparian areas and 
wetlands. Within Palisades Ranch, 36 individuals and 10 large infestations containing giant reed 
were mapped (Figure 6). These infestations were typically observed in areas with high water 
saturation near active channels and open water. Giant reed was especially prevalent on the east 
side of the Heritage Road bridge near the levee road. 
 
The MDRCD recommends applying imazapyr (Habitat) to giant reed using the cut stump method 
in late summer. MDLT will continue to cooperate with MDRCD to arrange these herbicide 
treatments on Palisades Ranch, if possible, at least every 5 years. Herbicide treatments for giant 
reed could be combined with treatments for tamarisk because the application method and 
recommended herbicide are the same. Establishing native plants after treatment will provide long-
term control. 
 
Cheatgrass 
Cheatgrass is an annual bunchgrass native to Eurasia. Cheatgrass was not mapped during 
riparian plant surveys but was observed throughout Palisades Ranch. The population density of 
cheatgrass is low, and eradication may be feasible using the early detection rapid response 
(EDRR) model. The EDRR model includes identifying invasive, non-native species before a 
population is established (early detection) and then eradicating it while treatments are still 
effective (rapid response). 
 
Perennial Pepperwood 
Perennial pepperweed is an extremely competitive herbaceous perennial forb that can form dense 
monotypic stands. Perennial pepperweed was first documented along the Mojave River in 2012 
and has spread profusely since then. MDRCD mowed perennial pepperweed and tested two 
herbicides for control, chlorsulfuron (Telar) and imazapyr (Polaris), and determined that imazapyr 
was most effective at controlling perennial pepperweed. Perennial pepperweed is the second 
most abundant noxious weed present within Palisades Ranch with 44 acres of dominant cover 
mapped (Figure 6). While the 44-acre area represents patches where perennial pepperweed is 
the dominant species, it does not represent the entirety of the areas infested. Perennial 
pepperweed varies in density throughout Palisades Ranch riparian corridor depending on soil 
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saturation and overstory cover. Perennial pepperweed occupies the understory of riparian forests 
and open areas as shown below on Photos 3 and 4.  
 

 

Photo 3:  Mixed perennial pepperwood at 
Palisades Ranch  

Photo 4:  Open perennial pepperwood at 
Palisades Ranch

 
Perennial pepperweed will be the most difficult weed to treat within Palisades Ranch and will 
require a phased approach. Best practices for controlling perennial pepperweed within mixed 
stands of riparian trees and shrubs, as occur within Palisades Ranch, are not well established. 
Three steps will be required for control: 1) removal of thatch, 2) application of herbicide, and 3) 
planting of competitive native plants suited to the environmental conditions of the site. 
 
Three methods for thatch removal are recommended for trial treatments, to be conducted in the 
early spring when plants are bolting or budding. In more open areas, perennial pepperweed thatch 
would be mowed using a tracked vehicle (e.g., skidsteer) with mower attachment. In large patches 
of perennial pepperweed mixed with trees and shrubs, early spring grazing by goats or sheep 
may clear the plant biomass after thatching has been removed. MDLT will need to coordinate with 
local herders to discuss the feasibility of using goats to reduce thick thatch within Palisades 
Ranch. Manual removal with weed-eaters may also be an option in smaller patches that are 
nearer to surface water. 
 
After the perennial pepperweed thatch is cleared, herbicide is necessary for control. Most of the 
areas dominated by perennial pepperweed within Palisades Ranch are in moist sites and will 
require use of an aquatic-label herbicide. Imazapyr (Habitat) has been recommended by the 
MDRCD which is a non-selective herbicide (treats forbs [broadleaf plants] and grasses). 
Application via backpack sprayer, wicking, or hand wiping to specifically target perennial pepper 
weed plants and avoid contact with the soil is recommended in April or May. Applicators must be 
careful not to apply the herbicide to native riparian plants. 
 
Planting or seeding would occur late fall after herbicide application. Seeding with beardless 
wildrye (Leymus triticoides), especially in partially shaded sites, is one of the most effective 
revegetation methods. Other species should be tested for competitiveness. 
 
It is anticipated that the treatment of 10 acres per year, starting upstream and working 
downstream across Palisades Ranch would be sufficient. Records of the treatments that are 
applied and plant species used for revegetation would be kept to assist in determining the most 
effective methods for use within Palisades Ranch and to inform other land managers in the Mojave 
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River Valley. The area and frequency of treatments would diminish over time as perennial 
pepperweed control becomes more successful. 
 
Prickly Russian Thistle 
Prickly Russian thistle, typically known as tumbleweed, invades disturbed substrates such as 
ditches, vacant lots, and agricultural fields. Prickly Russian thistle is the most abundant noxious 
weed present within Palisades Ranch with 164 acres mapped. The largest patch of prickly 
Russian thistle within Palisades Ranch is in the abandoned agricultural field within the footprint of 
the riparian restoration project that is currently being designed.  
 

 
Photo 5: Abandoned agricultural field dominated by 
prickly Russian thistle and fivehorn smotherweed 

 
 
Options for treatment of prickly Russian thistle and fivehorn smotherweed will depend on timing 
and phasing of riparian restoration implementation and the ability to irrigate. Ideally, prickly 
Russian thistle and fivehorn smotherweed would be treated prior to riparian restoration 
implementation. Exhausting the weed seed bank in the restoration site prior to construction will 
reduce vegetation maintenance requirements after restoration. Dense thatch could be burned, 
tilled in as deeply as possible, or masticated. Biomass removal would be followed by herbicide 
treatments for 2 years to significantly reduce the prickly Russian thistle and fivehorn smotherweed 
seed bank. Follow-up treatments during this period are extremely important to take advantage of 
the opportunity of having a “clean slate” following earthwork. 
 
MDLT will plan for follow-up control treatments for three growing seasons to provide long-term 
management. Lair and Lair (2020) recommend treatment with contact herbicides with low or short 
residual activity in the soil, such as a mixture of fluroxypyr (e.g., Vista), which is effective on 
fivehorn smotherweed, and 2,4-D and/or light rates of dicamba, which is more effective on prickly 
Russian thistle. Other herbicide options are possible and may be evaluated in coordination with 
a pest control advisor. For the first year of herbicide treatment following weed residue mastication 
and/or tillage, certain short-residual herbicides such as chlorsulfuron (e.g., Telar XP) may also be 
feasible, in tank mix with the contact herbicides, providing season-long control of newly 
germinating annual weeds. 
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Depending on the feasibility of irrigation, a cover crop of sorghum sudangrass would be very 
effective in preventing reestablishment of prickly Russian thistle and fivehorn smotherweed, but 
this crop would require maintenance (e.g., clipping to prevent from going to seed). Saltbush could 
also be grown out with minimal irrigation to revegetate wet shrubland post-restoration. 
 
MDLT may wish to phase the restoration project by excavating terraces for the 2- and 5-year flood 
RI a year or more before other implementation begins. This phasing would allow propagation of 
wetland vegetation for revegetation and control of prickly Russian thistle and fivehorn 
smotherweed. 
 
Tamarisk 
Tamarisk is a woody phreatophyte shrub or tree that has been mapped within Palisades Ranch, 
with 56 points and eight polygons were mapped that contained tamarisk. While tamarisk can be 
found near active channels, most were identified along sandbars and historic channel alignments. 
Tamarisk occurs as scattered individuals, especially near the island in the middle portion of 
Palisades Ranch, instead of large patches. 
 
The recommended treatment method for tamarisk is the same as that for giant reed. A cut stump 
application of Imazapyr (Habitat) during the late summer is anticipated to be effective. MDRCD 
currently relies on beetles to work on the tamarisk along the river, which is an approach that MDLT 
may consider, if feasible for the remote stands within the Palisades Ranch footprint. MDLT would 
hire crews for giant reed and tamarisk control every 3 years at the onset of treatment and then 
every 5 years when infestations are more manageable and effective treatments identified. In more 
moist areas, planting willow or cottonwood poles where tamarisk is treated will provide more long-
term control. Saltbush or mesquite planting may be considered for drier areas where tamarisk is 
treated. Planting following weed treatment will require marking locations with GPS units or 
flagging where tamarisk is treated. 
 
Monitoring 
Records of noxious weed treatments will be maintained to track the effectiveness of methods, 
especially methods for perennial pepperweed control. Vegetation mapping and monitoring to track 
the extent of noxious weed patches and search for potential new occurrences of noxious weeds 
that could become problematic if not treated swiftly would occur at least every 5 years and more 
frequently in recently disturbed sites. Some potential weeds to be aware of include Russian 
knapweed (Acroptilon repens), Asian mustard (Brassica tournefortii), Russian olive (Elaeagnus 
angustifolia), purple loosestrife (Lythrum salicaria), hybrid common reed (Phragmites australis 
ssp. americanus x ssp. australis), and plants rated as highly invasive by Cal-IPC. Lair and Lair 
(2020) suggest monitoring noxious weeds that occur in Mojave Narrows Park may indicate which 
species could be expected downstream on the Mojave River. 
 
Zones of Encouragement of Public Access 
MDLT is currently planning management strategies to reduce illegal OHV use. These plans are 
outlined below and will inform which areas in the uplands within Palisades Ranch would be 
available for public access. The project includes a 1.8-mile trail system to the existing Heritage 
Road bridge where a wildlife-viewing platform will be installed, a short loop around the pollinator 
gardens, as well as a long, nested loop trail system around the restoration area with a boardwalk 
over the restored side channel; pond overlook; and promontory overlook of the Mojave River and 
riparian restoration area. These areas will be the focus of public access within Palisades Ranch, 
providing opportunities for compatible public uses, such as hiking, bird watching, wildlife viewing, 
and photography.  
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The area surrounding the western yellow-billled cuckoo detected in 2020 was avoided in the 
restoration design. If this bird is detected within Palisades Ranch in the future, all efforts will be 
made to limit disturbance in the vicinity. The project anticipated discouragement of vehicular use 
from the east side along Heritage Way. Access along the levee would be further discouraged to 
limit potential disturbance of least Bell’s vireo nesting pairs. MDLT may designate an additional 
site in the northern half of Palisades Ranch for Mojave River access to concentrate public use. 
 
Project Phasing and Prioritization: Riparian Enhancement Projects, Phases of River 
Restoration, and Recreational Improvement 
  
Implementing this restoration project would occur in three main phases and include the following 
activities (refer to Figure 2): 
 
Phase 1: Constructing the main side channel and nested floodplain, installing BDAs in the main 
channel, restoring 75 acres of riparian and wet shrubland vegetation, constructing 6,991 feet of 
channel, installing temporary irrigation in planted areas. 
 
Phase 2: Removing the coffer dam to activate the main side channel, constructing the Mojave tui 
chub pond, constructing the west branch side channel to carry outflow of the pond, restoring 39 
acres of riparian and wet shrubland vegetation and 48 acres of desert scrub, constructing 4,360 
feet of channel, installing temporary irrigation in planted areas. 
 
Phase 3: Excavating the 5-year discharge channel, constructing the cottonwood field and 
permanent irrigation system, installing BDAs in the side channels, final grading, restoring 15 acres 
of riparian and wetland shrubland vegetation, constructing 1,465 feet of channel, installing 
temporary irrigation in planted areas. 
 
Riparian enhancement projects, phases of river restoration, and recreational improvements are 
provided below in the recommended order of implementation and also in Figure 2. 
 
Riparian Enhancement Pilot Project: Removal of some riparian trees and shrubs will be 
necessary to complete the river restoration project. The California Department of Fish and Wildlife 
(CDFW) regulates alterations to riparian vegetation through the CDFW Section 1602 Lake and 
Streambed Alteration Agreement. Implementation of the river restoration design will result in an 
overall increase in wetlands, but MDLT may establish riparian plants in the riparian enhancement 
pilot project prior to implementation to establish new woody plants and expedite the CDFW 
permitting process. 
 
Native Plant Propagation: MDLT operates a native plant nursery, and Palisades Ranch could 
be used to propagate native plants for revegetation. Seed and propagule collection could begin 
immediately, especially for species listed in the plant palette or others that MDLT has experience 
propagating that would benefit habitat within Palisades Ranch. Vegetative mats are specified in 
the river restoration plan for temporary stability of the restored channels and weed control. A 
mixture of bulrush, rushes, sedges, and grasses can be used to grow the vegetative mats in a 
field setting.  
 
Species-specific Bird Surveys: At least one season of species-specific surveys for least Bell's 
vireo, southwestern willow flycatcher, and western yellow-billed cuckoo would be conducted at 
Palisades Ranch prior to the implementation of restoration activities to establish baseline 
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distribution for each species. Surveys for each species follow standard protocols that can be 
easily replicated following restoration, which would inform assessments of restoration success.  
 
Final Restoration Plan Design: The final restoration plan design will include final grading, 
structural details, detailed construction specifications, plant quantities, irrigation design, an 
engineer’s estimate of costs, an operations and maintenance plan, and development of a 
stormwater pollution prevention plan (SWPPP) by a contractor’s qualified SWPPP Developer 
(QSD).  
 
Mycorrhizae Restoration: Fremont cottonwoods and willows form mycorrhizal associations, and 
mycorrhizae are depleted in disturbed soils. Restoring an appropriate mycorrhizal community can 
improve native plant survival and growth, often by 25 to 50%. This task provides for site 
assessments and mycorrhizal collection, rearing, and application necessary restore mycorrhizal 
inoculum custom-matched to the restoration site and plants. 
 
Phase I River Restoration: Construct the main side channel and nested floodplain and install 
BDAs in the Mojave River at the downstream tie-in location. Phreatophytic riparian shrubs and 
trees will be planted to stabilize the restored area. Approximately 75 acres will be restored to 
riparian and wet shrubland vegetation. Temporary irrigation will be installed in areas planted with 
wet shrubland. 6,991 feet of channel will be constructed. 
 
Phase II River Restoration: Actions include removal of the coffer dam to activate the main side 
channel, construction of the pond, and construction of the west branch side channel to carry the 
outflow of the pond, and re-initiation of the channel west of the island to enhance riparian 
vegetation. Approximately 39 acres will be restored to riparian and wet shrubland vegetation, and 
48 acres will be restored to desert scrub. Irrigation of transitional and upland plantings using the 
pond outflow will begin. Temporary irrigation will be installed in areas planted with wet shrubland 
or desert scrub. 4,360 feet of channel will be constructed. 
 
Phase III River Restoration: Actions included in the third phase of river restoration include 
excavation of the 5-year discharge channel, construction of the cottonwood field and permanent 
irrigation system, installation of BDAs in the side channels, final grading of hillocks, and 
installation of pollinator gardens. Approximately 15 acres will be restored to riparian and wet 
shrubland vegetation, and 13 acres of pollinator gardens will be planted. Temporary irrigation will 
be installed in areas planted with wet shrubland or pollinator gardens. 1,465 feet of channel will 
be constructed. 
 
Construction of Recreation Amenities: Construction of the trail to the bridge, nested loop trail, 
trail through the pollinator garden, and parking lot are anticipated to occur in respective order. 
The trails construction is anticipated to occur during restoration implementation to avoid having 
to re-disturb the area and native plants that have established in the trail footprint. 
 
Irrigation: Temporary irrigation of the restoration areas will need to continue for 1 to 3 years after 
revegetation depending on the success of the species planted as part of the revegetation effort. 
 
Weed Management: Weed management tasks will be needed every year, especially following 
restoration implementation. In total, 80 acres of vegetation enhancement were identified for weed 
management with a focus on perennial pepperweed. 
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Monitoring: Vegetation and wildlife monitoring are anticipated to be conducted regularly to 
provide knowledge of the distribution and abundance of target species and evidence of restoration 
success in relation to project goals.  
 
Water Needs / Evapotranspiration  
Critical to implementing this restoration project is having sufficient water. Temporary irrigation of 
the restoration areas would need to continue for 1 to 3 years after revegetation. The greatest 
potential consumptive uses resulting from this project would be from evapotranspiration (ET) rates 
of planned willow riparian forest and riparian shrubland in the nested floodplain corridor. Rates of 
ET would be higher than the ET rate from existing use (i.e., an agricultural field used for alfalfa 
production). 
 
However, whether ET rates for new riparian vegetation resulting from this project would be 
considered consumptive uses needs to be confirmed by the Watermaster for the Mojave Water 
Agency. Available consumptive uses for the project are estimated to be 74-acre feet (AF) (refer 
to Table 15 of the Conceptual Riparian Restoration Plan for Palisades. If the existing water rights 
are considered a transfer of use, there may be consumptive use adjustments for aquaculture 
(surface water times 2 meters [7 feet]). MDLT currently has the rights to 40 AF. However, under 
a legal adjudication of water rights for the Mojave Basin, over time MDLT will only be able to use 
22 AF of the current 40 AF. 
 
OHV Damage at Palisades Ranch 
 
Palisades Ranch is located in the desert of southern California, where OHV Recreation is more 
popular than almost anywhere else in the world. The BLM’s West Mojave Travel Management 
Plan permitted OHV Recreation to occur on land directly adjacent to Palisades Ranch. Designated 
OHV routes on these adjacent lands continued onto and through the Palisades Ranch property, 
which has not been designated for such use. This undesignated and unwanted OHV Recreation 
created several trails, destroyed native vegetation, and caused undue stress and harm to the 
wildlife on this property. The MDLT intends to stop all OHV activity on the project site and to 
remedy the long-term damage directly caused by OHV Recreation, and will be doing so through 
a separate CEQA process with California State Parks pursuant to a Grant that has been awarded 
to accomplish this work. As this is a separate project, it will not be evaluated as part of this Initial 
Study. 
 
Construction Scenario 
 
The Implementation of the proposed Palisades Ranch Restoration Project—which includes fence 
installation, habitat restoration, and installation of signage—is anticipated to require up to 5 years 
(60 months) with a target completion date of 3 years (36 months), with the anticipated start date 
of construction in October 2022. The project could be completed as early as October 2025, though 
it may be completed at the latest around October of 2027.  
 
Riparian Enhancement Projects, Phases of River Restoration, and Recreational 
Improvement 
 
The Riparian Enhancement Pilot Project will require utilization of the following tools and construction 
equipment: tool for planting willow and cottonwood cuttings (e.g., Waterjet Stinger), cutting and 
pruning tools, chicken wire and/or steel cloth; tracked vehicle (e.g., skidsteer) with mower attachment 
and manual tools (e.g., weed-eaters); grazing by sheep or goats may also be used to remove thatch; 
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aquatic-label herbicide applied to perennial pepperweed via backpack sprayer, wicking or hand 
wiping; buckets for broadcasting seed of native riparian plants.  
 
Mycorrhizae Restoration will require 8-10 volunteers and staff utilizing the following tools and 
construction equipment: gardening hand tools (e.g., spade, trowel, rake, hoe); arbuscular 
mycorrhizal cultures. 
 
Phase I River Restoration will require utilization of the following tools and construction equipment: 
survey equipment, earth-moving heavy equipment and hauling equipment (e.g., backhoe-excavator, 
dump truck); silt fencing; manual cutting, pruning, digging tools, buckets, Waterjet Stinger; planting 
containers and stakes, chicken wire and/or steel cloth, native seed, arbuscular mycorrhizal cultures; 
tracked vehicle (e.g., skidsteer) with mower attachment, herbicide (aquatic label for perennial 
pepperweed, imazapyr for giant reed and tamarisk), backpack sprayer; erosion control seed; weed-
free straw; irrigation hoses, water pump.  
 
Phase II River Restoration will require utilization of the following tools and construction equipment: 
survey equipment, earth-moving heavy equipment and hauling equipment (e.g., backhoe-excavator, 
dump truck); silt fencing; manual cutting, pruning, digging tools, hammers, mallets, buckets, Waterjet 
Stinger; planting containers and stakes, chicken wire and/or steel cloth, native seed, arbuscular 
mycorrhizal cultures; tracked vehicle (e.g., skidsteer) with mower attachment, herbicide (aquatic 
label for perennial pepperweed, imazapyr for giant reed and tamarisk), backpack sprayer; erosion 
control seed; weed-free straw; irrigation hoses, water pump, groundwater pump and utility housing; 
headgate outlet structure, pond liner. 
 
Phase III River Restoration will require utilization of the following tools and construction equipment: 
survey equipment, earth-moving heavy equipment and hauling equipment (e.g., backhoe-excavator, 
dump truck); silt fencing; manual cutting, pruning, digging tools, hammers, mallets, buckets, Waterjet 
Stinger; planting containers and stakes, chicken wire and/or steel cloth, native seed, arbuscular 
mycorrhizal cultures; tracked vehicle (e.g., skidsteer) with mower attachment, herbicide (aquatic 
label for perennial pepperweed, imazapyr for giant reed and tamarisk), backpack sprayer; erosion 
control seed; weed-free straw; irrigation hoses, water pump, groundwater pump and utility housing; 
crusher fines, 50-foot boardwalk. 
 
Installation of irrigation will require utilization of the following tools and construction equipment: 
irrigation hoses, buckets, water pump. 
 
Construction of the trail to the bridge, nested loop trail, trail through the pollinator garden, and 
parking lot will require utilization of the following tools and construction equipment: earth moving 
equipment, native seed, manual cutting, pruning, digging tools, hammers, mallets, planting 
containers and stakes, buckets, chicken wire and/or steel cloth, crusher fines. 
 
Operational Scenario 
 
Irrigation: Temporary irrigation of the restoration areas will need to continue for 1 to 3 years after 
revegetation depending on the success of the species planted as part of the revegetation effort. 
It is anticipated that the volume of the pond is 3,386 cubic yards, equal to 2-acre feet (AF), and it 
would be refilled twice per year in order to use the pond water for irrigation purposes and to reduce 
pond salinity and temperature to maintain habitat conditions for Mohave tui chub. This is an 
estimate that is based on evapotranspiration rates, and is the best estimate MDLT can provide at 
this time.  
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Weed Management: Weed management tasks will be needed every year, especially following 
restoration implementation. In total, 80 acres of vegetation enhancement were identified for weed 
management with a focus on perennial pepperweed. Weed management would require visits to 
Palisades Ranch in the amount of an estimated 20 days per year, would be accomplished by a 
staff of 4-8 persons and would require the utilization of the following tools and construction 
equipment: tracked vehicle (e.g., skidsteer) with mower attachment and manual tools (e.g., weed-
eaters); manual digging, cutting, puning tools; aquatic-label herbicide applied to perennial 
pepperweed via backpack sprayer, wicking or hand wiping, imazapyr applied to giant reed and 
tamarisk. 
 
Monitoring: Vegetation and wildlife monitoring will be conducted regularly to provide knowledge 
of the distribution and abundance of target species and evidence of restoration success in relation 
to project goals. It is anticipated that monitoring would require visits to Palisades Ranch in the 
amount of an estimated 30 days per year, and would be accomplished by a staff of 2-4 persons.  
 
Recreational Use: MDLT anticipates that, during the cooler months (6-8 months per year) 
Palisades Ranch may see an average of 10 visitors per day.  
 
Daily Operations: As stated above, Palisades Ranch is currently operated by one onsite 
caretaker, and this onsite caretaker will continue to monitor onsite activities. Additionally, MDLT 
staff and volunteers may visit the site on an as needed basis (not categorized under the 
operational categories above) averaging 2 persons per day for 60 calendar days per year.  
 
9. Surrounding land uses and setting: (Briefly describe the project’s surroundings) 
 
The project site is located within the Palisades Ranch, a 1,647-acre area located along the Mojave 
River in San Bernardino County, California. Palisades Ranch consists of approximately 1,650 
acres of upland and riparian habitat spanning over three miles of the Mojave River floodplain, 
between Barstow and Victorville. 
 

• To the west of the site, the land use is Resource/Land Management (RLM) and Rural 
Living (RL). Part of the area to the west of the site is owned by the Bureau of Land 
Management (BLM); this immediate area is vacant of human occupancies and consists 
of vegetation and habitat consistent with the much of Mojave Desert. 

 
• To the north of the site, the land uses are RLM, RL, and Medium Density Residential. 

The area to the north of the site contains residences and a recreation-oriented 
community or is otherwise vacant consisting vegetation and landscape consistent with 
the much of Mojave Desert. 

 
• To the east of the site, the land uses are RLM and RL, containing a solar field and 

scattered development adjacent to the original Route 66 Highway; and, 
 
• To the south of the site, the land use uses are Public Facility (PF), RLM, and RL; this 

area is vacant consisting vegetation and landscape consistent with the much of Mojave 
Desert the Mojave Riverbed running through a portion to the south of the site, as well as 
other scattered development adjacent to the Route 66 Highway. 
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10. Other agencies whose approval is required (e.g., permits, financing approval, or partici-
pation agreement.) 

 
Based on an evaluation of the specific project location, because the amount of area to be 
disturbed by the whole project will be greater than one acre, the Lead Agency will be required to 
file a Notice of Intent (NOI) for a General Construction permit to comply with the National Pollutant 
Discharge Elimination System (NPDES) requirements.  The NOI is filed with the State Water 
Resources Control Board and enforced by the Santa Ana Regional Water Quality Control Board 
(RWQCB). A Stormwater Pollution Prevention Plan (SWPPP) must be implemented in 
conjunction with construction activities.  
 
The U.S. Fish and Wildlife Service (USFWS) and CDFW may need to be consulted regarding 
threatened and endangered species documented to occur within an area of potential impact for 
future individual projects.  This could include consultations under the Fish and Wildlife 
Coordination Act. 
 
The project includes the potential discharge of fill into or alterations of “waters of the United 
States,” “waters of the State,” and stream beds of the State of California.  Regulatory permits to 
allow fill and/or alteration activities due to project activities such as pipeline installation are likely 
be required from the Army Corps of Engineers (ACOE), the Regional Board, and CDFW over the 
life of the restoration project.  A Section 404 permit for the discharge of fill material into “waters of 
the United States” may be required from the ACOE; a Section 401 Water Quality Certification may 
be required from the Regional Board; a Report of Waste Discharge may be required from the 
Regional Board; and a 1600 Streambed Alteration Agreement may be required from the CDFW. 
 
Additionally, the project must comply with the San Bernardino County Fire Department, and any 
other responsible agency that may have discretionary authority over all or a portion of the project. 
 
No other permits or agency requirements have been identified in association with the proposed 
project.  
 
11. Have California Native American tribes traditionally and cultural affiliated with the project 

area requested consultation pursuant to Public Resources Code section 21080.3.1?  If so, 
has consultation begun?  

 
Yes, MDRCD sent a formal consultation letter to the San Manuel Band of Mission Indians on 
August 25, 2021. On September 14, 2021, the San Manuel Band of Mission Indians contact, Ryan 
Nordness, requested consultation with the MDRCD on this project under AB 52. Consultation 
concluded through the implementation of the requested mitigation measures by the San Manuel 
Band of Mission Indians.  
 

Note: Conducting consultation early in the CEQA process allows tribal governments, lead agencies, 
and project proponents to discuss the level of environmental review, identify and address potential 
adverse impacts to tribal cultural resources, and reduce the potential for delay and conflict in the 
environmental review process. (See Public Resources Code section 21083.3.2.) Information may 
also be available from the California Native American Heritage Commission’s Sacred Lands File per 
Public Resources Code section 5097.96 and the California Historical Resources Information System 
administered by the California Office of Historic Preservation. Please also note that Public Resources 
Code section 21082.3(c) contains provisions specific to confidentiality. 
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ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED 
 
The environmental factors checked below would be potentially affected by this project, involving 
at least one impact that is a "Potentially Significant Impact" as indicated by the checklist on the 
following pages. 
 

 Aesthetics  Agriculture and Forestry Resources  Air Quality 

 Biological Resources  Cultural Resources  Energy 

 Geology / Soils  Greenhouse Gas Emissions  Hazards & Hazardous Materials 

 Hydrology & Water Quality  Land Use / Planning  Mineral Resources 

 Noise  Population / Housing  Public Services 

 Recreation  Transportation  Tribal Cultural Resources 

 Utilities / Service Systems  Wildfire  Mandatory Findings of 
Significance 

 
 

• 
• 
• 
• 
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DETERMINATION (To be completed by the Lead Agency) 
 
On the basis of this initial evaluation, the following finding is made: 
 

 
 

 
The proposed project COULD NOT have a significant effect on the environment, and 
a NEGATIVE DECLARATION will be prepared. 

 
 

 
Although the proposed project could have a significant effect on the environment, 
there will not be a significant effect in this case because revisions in the project have 
been made by or agreed to by the project proponent. A MITIGATED NEGATIVE 
DECLARATION will be prepared. 

 
 

 
The proposed project MAY have a significant effect on the environment, and an 
ENVIRONMENTAL IMPACT REPORT is required. 

 
 

 
The proposed project MAY have a "potentially significant impact" or "potentially 
significant unless mitigated" impact on the environment, but at least one effect 1) has 
been adequately analyzed in an earlier document pursuant to applicable legal 
standards, and 2) has been addressed by mitigation measures based on the earlier 
analysis as described on attached sheets. An ENVIRONMENTAL IMPACT REPORT 
is required, but it must analyze only the effects that remain to be addressed. 

 
 

 
Although the proposed project could have a significant effect on the environment, 
because all potentially significant effects (a) have been analyzed adequately in an 
earlier EIR or NEGATIVE DECLARATION pursuant to applicable standards, and (b) 
have been avoided or mitigated pursuant to that earlier EIR or NEGATIVE 
DECLARATION, including revisions or mitigation measures that are imposed upon the 
proposed project, nothing further is required. 

 
 
 
 Tom Dodson & Associates     May 2022    
Prepared by       Date 
 
 
              
Lead Agency (signature)     Date 
 

• 

• 

• 

• 
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EVALUATION OF ENVIRONMENTAL IMPACTS: 
 
1) A brief explanation is required for all answers except "No Impact" answers that are 

adequately supported by the information sources a lead agency cites in the parentheses 
following each question. A "No Impact" answer is adequately supported if the referenced 
information sources show that the impact simply does not apply to projects like the one 
involved (e.g., the project falls outside a fault rupture zone). A "No Impact" answer should 
be explained where it is based on project-specific factors as well as general standards (e.g., 
the project will not expose sensitive receptors to pollutants, based on a project-specific 
screening analysis). 

 
2) All answers must take account of the whole action involved, including off-site as well as on-

site, cumulative as well as project-level, indirect as well as direct, and construction as well 
as operational impacts. 

 
3) Once the lead agency has determined that a particular physical impact may occur, then the 

checklist answers must indicate whether the impact is potentially significant, less than 
significant with mitigation, or less than significant. "Potentially Significant Impact" is 
appropriate if there is substantial evidence that an effect may be significant. If there are one 
or more "Potentially Significant Impact" entries when the determination is made, an EIR is 
required. 

 
4) "Negative Declaration: Less Than Significant With Mitigation Incorporated" applies where 

the incorporation of mitigation measures has reduced an effect from "Potentially Significant 
Impact" to a "Less Than Significant Impact." The lead agency must describe the mitigation 
measures, and briefly explain how they reduce the effect to a less than significant level 
(mitigation measures from "Earlier Analyses," as described in (5) below, may be cross-
referenced). 

 
5) Earlier analyses may be used where, pursuant to the tiering, program EIR, or other CEQA 

process, an effect has been adequately analyzed in an earlier EIR or negative declaration. 
Section 15063(c)(3)(D). In this case, a brief discussion should identify the following: 

 
a) Earlier Analysis Used. Identify and state where they are available for review. 
b) Impacts Adequately Addressed. Identify which effects from the above checklist were 

within the scope of and adequately analyzed in an earlier document pursuant to 
applicable legal standards, and state whether such effects were addressed by mitigation 
measures based on the earlier analysis. 

c) Mitigation Measures. For effects that are "Less than Significant with Mitigation Measures 
Incorporated," describe the mitigation measures which were incorporated or refined from 
the earlier document and the extent to which they address site-specific conditions for 
the project.  

 
6) Lead agencies are encouraged to incorporate into the checklist references to information 

sources for potential impacts (e.g., general plans, zoning ordinances). Reference to a 
previously prepared or outside document should, where appropriate, include a reference to 
the page or pages where the statement is substantiated. 

 
7) Supporting Information Sources: A source list should be attached, and other sources used 

or individuals contacted should be cited in the discussion. 



Mojave Desert Land Trust 
Palisades Ranch Restoration Project INITIAL STUDY 
 

 
 
TOM DODSON & ASSOCIATES  Page 23 

8) This is only a suggested form, and lead agencies are free to use different formats; however, 
lead agencies should normally address the questions from this checklist that are relevant to 
a project's environmental effects in whatever format is selected. 

 
9) The explanation of each issue should identify: 
 

a) the significance criteria or threshold, if any, used to evaluate each question; and 
b) the mitigation measure identified, if any, to reduce the impact to less than significance. 
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Potentially 
Significant Impact 

 
Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
I.  AESTHETICS: Except as provided in Public 
Resources Code Section 21099, would the project: 

 
 

 
 

 
 

 
 

 
a) Have a substantial adverse effect on a scenic vista?     
 
b) Substantially damage scenic resources, including, 
but not limited to, trees, rock outcroppings, and historic 
buildings within a state scenic highway? 

    

 
c) In non-urbanized areas, substantially degrade the 
existing visual character or quality of public views of 
the site and its surroundings? (Public views are those 
that are experienced from publicly accessible vantage 
point). If the project is in an urbanized area, would the 
project conflict with applicable zoning or other 
regulations governing scenic quality? 

    

 
d) Create a new source of substantial light or glare 
which would adversely affect day or nighttime views in 
the area? 

    

 
SUBSTANTIATION 
 
a. Less Than Significant Impact ± Palisades Ranch consists of approximately 1,650 acres of upland 

and riparian habitat spanning over three miles of the Mojave River floodplain, between the 
communities of Helendale to the north and Oro Grande to the south, in the high desert region of San 
Bernardino County. Although the project site includes both upland and riparian areas, the focus of 
this Initial Study is on the lower portion of the site along the Mojave River, which makes up 
approximately one-half of the Palisades Ranch property.  The project site is one of the few locations 
along the Mojave River where water is present year-round, giving rise to a diversity of habitat, 
including cottonwood-willow forest, arroyo willow thickets, and screwbean mesquite bosque.  
However, under existing conditions, the project site also includes four residences, two steel buildings, 
an office and apartment, two open sided hay barns, wells and water tanks, and miscellaneous 
improvements.  A small portion of the property had been previously used to grow hay/alfalfa and as 
a fruit orchard; but agricultural production has ceased and the fields lie fallow. Restoring these areas 
to a natural state would increase the riparian habitat such that the effect on a scenic value of the 
property would be improved.  There would be no substantial adverse effect on the scenic vista in 
which the project site is located, and as such impacts under this issue would be less than significant.  

 
b. Less Than Significant Impact ± The project site is located along a stretch of the Mojave River between 

the communities of Helendale to the north and Oro Grande to the south.  The area in which the project 
site is located is sparsely developed with a number of uses including the National Trails Highway 
(Historic Route 66), a County scenic highway, and the BNSF railroad right-of-way with a double track 
that generally run parallel to the Mojave River to the east.  In addition, on the east side of National 
Trails Highway in the vicinity of the project site, there is a large aggregate mine site with processing 
facilities.  On the west side of National Trails Highway and the BNSF right-of-way is a large (+120 
acres) solar farm, and sparsely developed rural residential properties with some related agriculture.  
These features are located between the National Trails Highway and the Mojave River area where 
the project site is located.  The defining feature when looking westward from the Highway is of the 
palisades±extended rock cliffs rising along the west side of the Mojave River at heights of up to 80 
feet above the riverbed.  Restoring the project site to riparian habitat would not significantly alter the 
views of the river and related palisade features from the National Trails Highway. Furthermore, no 
trees or rock outcroppings would be modified or altered as part of the proposed restoration project, 
and no historic buildings would be modified by the proposed project. Therefore, improvements would 

• • • 
• • • 

• • • 

• • • 
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have a less than significant potential to damage scenic resources, including, but not limited to, trees, 
rock outcroppings, and historic buildings within a state or local scenic highway corridor.  

 
c. Less Than Significant Impact ± 6HH�UHVSRQVHV�WR�LWHPV�³D´�DQG�³E´�DERYH. The proposed project is 

not located in an urban area. As stated above, the proposed project would restore the project site to 
riparian habitat, which would be an improvement to the visual character and quality of public views 
of the site and its surroundings. As such, the proposed project would have a less than significant 
impact under this issue.  

 
d. No Impact ± There are no new light or glare sources associated with the proposed Palisades Ranch 

restoration project.  Therefore, the proposed project would have no potential to create a new source 
of substantial light or glare which would adversely affect day or nighttime views in the area.  
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II.  AGRICULTURE AND FORESTRY RESOURCES:  
In determining whether impacts to agricultural 
resources are significant environmental effects, lead 
agencies may refer to the California Agricultural Land 
Evaluation and Site Assessment Model (1997) 
prepared by the California Dept. of Conservation as an 
optional model to use in assessing impacts on 
agriculture and farmland.  In determining whether 
impacts to forest resources, including timberland, are 
significant environmental effects, lead agencies may 
refer to information compiled by the California 
Department of Forestry and Fire Protection regarding 
WKH�VWDWH¶V�LQYHQWRU\�RI forest land, including the Forest 
and Range Assessment Project and the Forest Legacy 
Assessment project; and forest carbon measurement 
methodology provided in Forest Protocols adopted by 
the California Air Resources Board.  Would the project: 

    

 
a) Convert Prime Farmland, Unique Farmland or 
Farmland of Statewide Importance (Farmland), as 
shown on the maps prepared pursuant to the Farmland 
Mapping and Monitoring Program of the California 
Resources Agency, to non-agricultural use? 

    

 
b) Conflict with existing zoning for agricultural use or a 
Williamson Act contract? 

    
 
c) Conflict with existing zoning for, or cause rezoning 
of, forest land (as defined in Public Resources Code 
section 12220(g)), timberland (as defined by Public 
Resources Code section 4526), or timberland zoned 
Timberland Production (as defined by Government 
Code section 51104(g))? 

    

 
d) Result in the loss of forest land or conversion of 
forest land to non-forest use? 

    
 
e) Involve other changes in the existing environment 
which, due to their location or nature, could result in 
conversion of Farmland, to non-agricultural use or 
conversion of forest land to non-forest use? 

    

 
SUBSTANTIATION 
 
a. No Impact ± According to the California Farmland Mapping and Monitoring Program (FMMP), San 

Bernardino County Important Farmland Map, 2016 (the latest map available from the FMMP), the 
area is classified as grazing land where existing vegetation is suited to the grazing of livestock.  There 
is no Prime Farmland, Farmland of Statewide Importance, Unique Farmland or Farmland of Local 
Importance present on the Palisades Ranch restoration project site (Figure II-1).  As such, the 
proposed project would have no potential to convert Prime Farmland, Unique Farmland or Farmland 
of Statewide Importance (Farmland) to non-agricultural use.  

 
b. No Impact ± The project site is not under a Williamson Act contract.  The project site is designated 

as Floodway within the Mojave River, and Rural Living 5 acres (RL-5) by the County of San 
Bernardino, and as such, would not conflict with existing zoning for agricultural use. Impacts under 
this issue are considered less than significant.  

• • • 

• • • 

• • • 

• • • 

• • • 
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c. No Impact ± The project site is located along and immediately adjacent to the Mojave River in the 
high desert region of San Bernardino County. There are no forest land or timberland designation in 
this area, and the project site LV�QRW�GHVLJQDWHG�DV�IRUHVW�ODQG�RU�WLPEHUODQG�LQ�WKH�&RXQW\¶V�*HQHUDO�
Plan. PubOLF�5HVRXUFHV�&RGH��35&��SDUD��������J��GHILQHV�³)RUHVW�/DQG´�DV�³ODQG�WKDW�FDQ�VXSSRUW�
10-percent native tree cover of any species, including hardwoods, under natural conditions, and that 
allows management of one or more forest resources, including timber, aesthetics, fish and wildlife, 
ELRGLYHUVLW\�� ZDWHU� TXDOLW\�� UHFUHDWLRQ�� DQG� RWKHU� SXEOLF� EHQHILWV�´� � 8QGHU� WKLV� GHILQLWLRQ� FHUWDLQ�
woodland areas within and adjacent to the Mojave River within Palisades Ranch may qualify as 
³IRUHVW�ODQG�´��The proposed project is intended to restore the habitat to enable growth of the riparian 
woodland forest area within the project site. Thus, the proposed project would have no potential to 
conflict with existing zoning for, or cause rezoning of, forest land, timberland, or timberland zoned 
timberland production. No impacts under this issue are anticipated, and no mitigation is required. 

 
d. No Impact ± The project site is located along and immediately adjacent to the Mojave River in the 

high desert region of San Bernardino County.  As stated above, definition certain woodland areas 
within and adjacent to the Mojave River within Palisades Ranch PD\�TXDOLI\�DV�³IRUHVW�ODQG�´�  The 
proposed project is intended to restore the habitat to enable growth of the riparian woodland forest 
area within the project site. Thus, the restoration of the Palisades Ranch site would have no potential 
to result in the loss of forest land or conversion of forest land to non-forest use. No impacts under 
this issue are anticipated, and no mitigation is required. 

 
e. No Impact ± A small portion of the property has been previously used to grow hay/alfalfa and as a 

fruit orchard. However, neither of these uses are currently operational, and the fields lie fallow.  In 
addition, as noted in II(d) above, the proposed project is intended to restore the habitat to enable 
growth of the riparian woodland forest area within the project site. Thus, the restoration of the 
Palisades Ranch site would have no potential to adversely impact forestry resources.  Therefore, 
there would be no impact to farmland or forest land, and therefore no impacts under this issue. 
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III.  AIR QUALITY: Where available, the significance 
criteria established by the applicable air quality 
management or air pollution control district may be 
relied upon to make the following determinations. 
Would the project: 

    

 
a) Conflict with or obstruct implementation of the 
applicable air quality plan? 

    
 
b) Result in a cumulatively considerable net increase of 
any criteria pollutant for which the project region is 
non-attainment under an applicable federal or state 
ambient air quality standard? 

    

 
c) Expose sensitive receptors to substantial pollutant 
concentrations? 

    
 
d) Result in other emissions (such as those leading to 
odors) adversely affecting a substantial number of 
people? 

    

 
SUBSTANTIATION: The following information utilized in this section of the Initial Study was obtained from 
the ³Air Quality and GHG Impact Analyses, Mojave Desert Land Trust Palisades Ranch Restoration Project, 
County of San Bernardino, California´ prepared by Giroux and Associates dated March 24 2022. This 
document is provided as Appendix 2 to this document. 
 
Background  
 
Climate  
The climate of the Victor Valley, technically called an interior valley subclimate of Southern California's 
Mediterranean-type climate, is characterized by hot summers, mild winters, infrequent rainfall, moderate 
afternoon breezes, and generally fair weather.  The clouds and fog that form along the Southern California 
coastline rarely extend across the mountains to Victorville and surrounding high desert communities.  The 
most important local weather pattern is associated with the funneling of the daily onshore sea breeze 
through El Cajon Pass into the upper desert to the northeast of the heavily developed portions of the Los 
Angeles Basin.  This daily airflow brings polluted air into the area late in the afternoon from late spring to 
early fall.  This transport pattern creates both unhealthful air quality as well as destroying the scenic vistas 
of the mountains surrounding the Victor Valley. 
 
Air Quality Standards 
Monitored air quality is evaluated and in the context of ambient air quality standards. These standards are 
the levels of air quality that are considered safe, with an adequate margin of safety, to protect the public 
health and welfare. National Ambient Air Quality Standards (NAAQS) and California Ambient Air Quality 
Standards (CAAQS) currently in effect are shown in Table III-1. Because the State of California had 
established Ambient Air Quality Standards (AAQS) several years before the federal action and because of 
unique air quality problems introduced by the restrictive dispersion meteorology, there is considerable 
difference between state and national clean air standards.  Those standards currently in effect in California 
are shown in Table III-1.  Sources and health effects of various pollutants are shown in Table III-2. 
 
Of the standards shown in Table III-1, those for ozone (O3), and particulate matter (PM-10) are exceeded 
at tLPHV�LQ�WKH�0RMDYH�'HVHUW�$LU�%DVLQ��0'$%����7KH\�DUH�FDOOHG�³QRQ-DWWDLQPHQW�SROOXWDQWV�´��%HFDXVH�RI�
the variations in both the regional meteorology and in area-wide differences in levels of air pollution 
emissions, patterns of non-attainment have strong spatial and temporal differences. 
 

• • • 

• • • 

• • • 
• • • 
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Table III-1 
AMBIENT AIR QUALITY STANDARDS 

 

Pollutant Average Time 
California Standards 1 National Standards 2 

Concentration 3 Method 4 Primary 3,5 Secondary 3,6 Method 7 

Ozone (O3)8 
1 Hour 0.09 ppm 

(180 µg/m3) Ultraviolet 
Photometry 

± Same as 
Primary 

Standard 

Ultraviolet 
Photometry 8 Hour 0.070 ppm 

(137 µg/m3) 
0.070 ppm 
(137 µg/m3) 

Respirable 
Particulate 

Matter (PM10)9 

24 Hour 50 µg/m3 
Gravimetric or 

Beta Attenuation 

150 µg/m3 Same as 
Primary 

Standard 

Inertial Separation 
and Gravimetric 

Analysis 
Annual 

Arithmetic 
Mean 

20 µg/m3 ± 

Fine Particulate 
Matter (PM2.5)9 

24 Hour ± ± 35 µg/m3 
Same as 
Primary 

Standard Inertial Separation 
and Gravimetric 

Analysis Annual 
Arithmetic 

Mean 
12 µg/m3 Gravimetric or Beta 

Attenuation 12.0 µg/m3 15.0 µg/m3 

Carbon 
Monoxide 

(CO) 

1 Hour 20 ppm 
(23 mg/m3) Non-Dispersive 

Infrared Photometry 
(NDIR) 

35 ppm 
(40 mg/m3) ± 

Non-Dispersive 
Infrared Photometry 

(NDIR) 
8 Hour 9 ppm 

(10 mg/m3) 
9 ppm 

(10 mg/m3) ± 

8 Hour 
(Lake Tahoe) 6 ppm (7 mg/m3) ± ± 

Nitrogen 
Dioxide (NO2)10 

1 Hour 0.18 ppm 
(339 µg/m3) Gas Phase 

Chemiluminescence 

100 ppb 
(188 µg/m3) ± 

Gas Phase 
Chemiluminescence Annual 

Arithmetic 
Mean 

0.030 ppm 
(57 µg/m3) 

0.053 ppm 
(100 µg/m3) 

Same as 
Primary 

Standard 

Sulfur Dioxide 
(SO2)11 

1 Hour 0.25 ppm 
(655 µg/m3) 

Ultraviolet 
Fluorescence 

75 ppb 
(196 µg/m3) ± 

Ultraviolet 
Flourescense; 

Spectrophotometry 
(Paraosaniline 

Method) 

3 Hour ± ± 0.5 ppm 
(1300 µg/m3) 

24 Hour 0.04 ppm 
(105 µg/m3) 

0.14 ppm 
(for certain 

areas)11 
± 

Annual 
Arithmetic 

Mean 
± 

0.030 ppm 
(for certain 

areas)11 
± 

Lead 812,13 

30-Day 
Average 1.5 µg/m3 

Atomic Absorption 

± ± ± 

Calendar 
Quarter ± 

1.5 µg/m3 
(for certain 

areas)12 
Same as 
Primary 

Standard 

High Volume 
Sampler and Atomic 

Absorption Rolling 
3-Month Avg ± 0.15 µg/m3 

Visibility 
Reducing 
Particles14 

8 Hour See footnote 14 
Beta Attenuation and 

Transmittance through 
Filter Tape No 

 
Federal 

 
Standards 

Sulfates 24 Hour 25 µg/m3 Ion Chromatography 
Hydrogen 

Sulfide 1 Hour 0.03 ppm 
(42 µg/m3) 

Ultraviolet 
Fluorescence 

Vinyl 
Chloride12 24 Hour 0.01 ppm 

(26 µg/m3) Gas Chromatography 

 
  

I 
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Footnotes 
 
1 California standards for ozone, carbon monoxide (except Lake Tahoe), sulfur dioxide (1 and 24 hour), nitrogen dioxide, 

suspended particulate matter ± PM10, PM2.5, and visibility reducing particles, are values that are not to be exceeded.  All others 
are not to be equaled or exceeded. California ambient air quality standards are listed in the Table of Standards in Section 70200 
of Title 17 of the California Code of Regulations. 

2 National standards (other than ozone, particulate matter, and those based on annual averages or annual arithmetic mean) are 
not to be exceeded more than once a year.  The ozone standard is attained when the fourth highest eight hour concentration in 
a year, averaged over three years, is equal to or less than the standard.  For PM10, the 24-hour standard is attained when the 
expected number of days per calendar year, with a 24-KRXU�DYHUDJH�FRQFHQWUDWLRQ�DERYH�����ȝJ�P3, is equal to or less than one.  
For PM2.5, the 24-hour standard is attained when 98 percent of the daily concentrations, averaged over 3 years, are equal to or 
less than the standard.  Contact U.S. EPA for further clarification and current federal policies. 

 
3 Concentration expressed first in units in which it was promulgated.  Equivalent units given in parentheses are based upon a 

reference temperature of 2ࡈ�C and a reference pressure of 760 torr.  Most measurements of air quality are to be corrected to a 
reference temperature of 2ࡈ�C and a reference pressure of 760 torr; ppm in this table refers to ppm by volume, or micromoles of 
pollutant per mole of gas. 

 
4 Any equivalent procedure which can be shown to the satisfaction of the ARB to give equivalent results at or near the level of the 

air quality standard may be used. 
 
5 National Primary Standards:  The levels of air quality necessary, with an adequate margin of safety to protect the public health. 
 
6 National Secondary Standards:  The levels of air quality necessary to protect the public welfare from any known or anticipated 

adverse effects of a pollutant. 
 
7 5HIHUHQFH�PHWKRG�DV�GHVFULEHG�E\�WKH�(3$��$Q�³HTXLYDOHQW�PHWKRG´�RI�PHDVXUHPHQW�PD\�EH�XVHG�EXW�PXVW�KDYH�D�³FRQVLVWHQW�

UHODWLRQVKLS�WR�WKH�UHIHUHQFH�PHWKRG´�DQG�PXVW�EH�DSSURYHG�E\�WKH�(3$� 
 
8 On October 1, 2015, the national 8-hour ozone primary and secondary standards were lowered from 0.075 to 0.070 ppm.  
 
9 On December 14, 2012, tKH�QDWLRQDO�30����SULPDU\�VWDQGDUG�ZDV�ORZHUHG�IURP����ȝJ�P3 WR������ȝJ�P3. The existing national 

24-KRXU�30����VWDQGDUGV��SULPDULO\�DQG�VHFRQGDU\��ZHUH�UHWDLQHG�DW����ȝJ�P3, as was the annual secondary standard of 15 
ȝJ�P3. The existing 24-hour PM10 standDUGV��SULPDULO\�DQG�VHFRQGDU\��RI�����ȝJ�P3 also were retained. The form of the annual 
primary and secondary standards is the annual mean, averaged over 3 years.  

 
10 To attain the 1-hour national standard, the 3-year average of the annual 98th percentile of the 1-hour daily maximum 

concentrations at each site must not exceed 100 ppb. Note that the national 1-hour standard is in units of parts per billion (ppb). 
California standards are in units of parts per million (ppm). To directly compare the national 1-hour standard to the California 
standards the units can be converted from ppb to ppm. In this case, the national standard of 100 ppb is identical to 0.100 ppm. 

 
11 On June 2, 2010, a new 1-hour SO2 standard was established and the existing 24-hour and annual primary standards were 

revoked. To attain the 1-hour national standard, the 3-year average of the annual 99th percentile of the 1-hour daily maximum 
concentrations at each site must not exceed 75 ppb. The 1971 SO2 national standards (24-hour and annual) remain in effect 
until one year after an area is designated for the 2010 standard, except that in areas designated nonattainment for the 1971 
standards, the 1971 standards remain in effect until implementation plans to attain or maintain the 2010 standards are approved. 

 
 Note that the 1-hour national standard is in units of parts per billion (ppb). California standards are in units of parts per million 

(ppm). To directly compare the 1-hour national standard to the California standard the units can be converted to ppm. In this 
case, the national standard of 75 ppb is identical to 0.075 ppm. 

 
12 The ARB has identified lead and vinyl chloride as 'toxic air contaminants' with no threshold level of exposure for adverse health 

effects determined.  These actions allow for the implementation of control measures at levels below the ambient concentrations 
specified for these pollutants. 

 
13 The national standard for lead was revised on October 15, 2008 to a rolling 3-month average. The 1978 lead standard (1.5 j.tg/m3 

as a quarterly average) remains in effect until one year after an area is designated for the 2008 standard, except that in areas 
designated nonattainment for the 1978 standard, the 1978 standard remains in effect until implementation plans to attain or 
maintain the 2008 standard are approved. 

 
14 In 1989, the ARB converted both the general statewide 10-mile visibility standard and the Lake Tahoe 30-mile visibility standard 

to instrumental equivalents, which are "extinction of 0.23 per kilometer" and "extinction of 0.07 per kilometer" for the statewide 
and Lake Tahoe Air Basin standards, respectively. 
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Table III-2 
HEALTH EFFECTS OF MAJOR CRITERIA POLLUTANTS 

 
Pollutants Sources Primary Effects 

Carbon Monoxide 
(CO) 

x Incomplete combustion of fuels and 
other carbon-containing substances, 
such as motor exhaust. 

x Natural events, such as decomposition 
of organic matter. 

x Reduced tolerance for exercise. 
x Impairment of mental function. 
x Impairment of fetal development. 
x Death at high levels of exposure. 
x Aggravation of some heart diseases (angina). 

Nitrogen Dioxide 
(NO2) 

x Motor vehicle exhaust. 
x High temperature stationary 

combustion. 
x Atmospheric reactions. 

x Aggravation of respiratory illness. 
x Reduced visibility. 
x Reduced plant growth. 
x Formation of acid rain. 

Ozone 
(O3) 

x Atmospheric reaction of organic gases 
with nitrogen oxides in sunlight. 

x Aggravation of respiratory and cardiovascular 
diseases. 

x Irritation of eyes. 
x Impairment of cardiopulmonary function. 
x Plant leaf injury. 

Lead (Pb) x Contaminated soil. x Impairment of blood function and nerve 
construction. 

x Behavioral and hearing problems in children. 
Fine Particulate 
Matter 
(PM-10) 

x Stationary combustion of solid fuels. 
x Construction activities. 
x Industrial processes. 
x Atmospheric chemical reactions. 

x Reduced lung function. 
x Aggravation of the effects of gaseous 

pollutants. 
x Aggravation of respiratory and cardio 

respiratory diseases. 
x Increased cough and chest discomfort. 
x Soiling. 
x Reduced visibility. 

Fine Particulate 
Matter 
(PM-2.5) 

x Fuel combustion in motor vehicles, 
equipment, and industrial sources. 

x Residential and agricultural burning. 
x Industrial processes. 
x Also, formed from photochemical 

reactions of other pollutants, including 
NOx, sulfur oxides, and organics. 

x Increases respiratory disease. 
x Lung damage. 
x Cancer and premature death. 
x Reduces visibility and results in surface 

soiling. 

Sulfur Dioxide 
(SO2) 

x Combustion of sulfur-containing fossil 
fuels. 

x Smelting of sulfur-bearing metal ores. 
x Industrial processes. 

x Aggravation of respiratory diseases (asthma, 
emphysema). 

x Reduced lung function. 
x Irritation of eyes. 
x Reduced visibility. 
x Plant injury. 
x Deterioration of metals, textiles, leather, 

finishes, coatings, etc. 
Source:   California Air Resources Board, 2002. 
 
 
Baseline Air Quality 
 
Monitoring of air quality in the MDAB is the responsibility of the Mojave Desert Air Quality Management 
District (MDAQMD) headquartered in Victorville, California. Existing levels of criteria air pollutants in the 
project area can generally be inferred from measurements conducted at the Victorville Station at 14306 
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Park Avenue.  Although the Victorville Station monitors most of the spectrum of pollutants, data for CO is 
no longer monitored in the Mojave Desert. Table 4 summarizes the last four years of monitoring data from 
the available data at for this monitoring station.  From these data one can infer that baseline air quality 
levels near the project site are occasionally unhealthful, but that such violations of clean air standards 
usually affect only those people most sensitive to air pollution exposure.   
 

a. Photochemical smog (ozone) levels occasionally exceed standards.  The 8-hour state ozone 
standard has been exceeded approximately nine percent of all days in the last four years while the 
1-hour state standard has been exceeded less than one percent of all days. The 8-hour federal 
standard has been exceeded approximately four percent of all days in the past four years. 
Attainment of all clean air standards in the project vicinity is not likely to occur soon, but the severity 
and frequency of violations is expected to continue to slowly decline during the current decade 

 
b. Respirable dust (PM-10) levels often exceed the state standard of 50 Pg/m3 but the less stringent 

federal PM-10 standard of 150 Pg/m3 is violated with much less frequency. However, given the high 
Max. 24-Hour concentrations it is clear that PM-10 is still of concern.   
 

c. A substantial fraction of PM-10 is comprised of ultra-small diameter particulates capable of being 
inhaled into deep lung tissue (PM-2.5). There have only been four measured violations in the last 
four years and all four violations were in 2020 presumably impacted by wildfire.   

 
Although complete attainment of every clean air standard is not yet imminent, extrapolation of the steady 
improvement trend suggests that such attainment could occur within the reasonably near future. 
 

Table III-3 
AIR QUALITY MONITORING SUMMARY (2017-2020) 

(NUMBER OF DAYS STANDARDS WERE EXCEEDED, AND MAXIMUM LEVELS DURING SUCH VIOLATIONS) 
 

Pollutant/Standard 2017 2018 2019 2020 
Ozone 

1-Hour > 0.09 ppm (S) 0 5 3 4 
8-Hour > 0.07 ppm (S) 17 55 29 35 
8- Hour > 0.075 ppm (F) 7 27 13 17 
Max. 1-Hour Conc. (ppm) 0.088 0.107 0.104 0.112 

Max. 8-Hour Conc. (ppm) 0.082 0.096 0.081 0.094 
Nitrogen Dioxide 

1-Hour > 0.18 ppm (S) 0 0 0 0 
Max. 1-Hour Conc. (ppm) 0.057 0.051 0.056 0.059 

Inhalable Particulates (PM-10) 
24-Hour > 50 Pg/m3 (S) na na na na 

24-Hour > 150 Pg/m3 (F) 1 1 2 2 

Max. 24-Hr. Conc. (Pg/m3) 182.5 165.2 170.0 261.4 
Ultra-Fine Particulates (PM-2.5) 

24-Hour > 35 Pg/m3 (F) 0 0 0 4 

Max. 24-Hr. Conc. (Pg/m3) 27.2 32.7 17.8 48.4 
na = not available; S=State Standard; F=Federal Standard 
Source: Victorville Station: Ozone, CO, NO2, PM-10, PM-2.5; data: www.arb.ca.gov/adam/ 

 
 

http://www.arb.ca.gov/adam/


Mojave Desert Land Trust 
Palisades Ranch Restoration Project INITIAL STUDY 
 

 
 
TOM DODSON & ASSOCIATES  Page 33 

Air Quality Standards 
 
The Mojave Desert AQMD has adopted numerical emissions thresholds as indicators of potential impact 
even if the actual air quality increment cannot be directly quantified.  The MDAQMD thresholds are as 
follows: 
 

Carbon Monoxide (CO) 548 pounds/day   100 tons/year 
Nitrogen Oxides (NOx) 137 pounds/day  25 tons/year 
Sulfur Oxides (SOx) 137 pounds/day  25 tons/year 
Reactive Organic Gases (ROG) 137 pounds/day  25 tons/year 
Particulate Matter (PM-10) 82 pounds/day  15 tons/year 
Particulate Matter (PM-2.5) 65 pounds/day  12 tons/year 
GHG 548,000 pounds/day 100,000 tons/year 

 
Sensitive Uses 
The project site is located in the high desert region of San Bernardino County. The area surrounding the 
project site is rural in nature with very little development. For the most part, the property itself sits vacant, 
with mostly unimproved areas that are currently unused, in addition to some partially disturbed land.  There 
are several residences on site. There are 3 unoccupied and uninhabitable houses, one house occupied by 
a caretaker and an office/apartment complex where one tenant lives. The rest of the office/apt complex is 
empty. The house and complex are next to each other. These two occupied residences are the nearest 
occupied residences to the project site. 
 
Impact Analysis  
 
a. /HVV�7KDQ�6LJQLILFDQW�,PSDFW�ࣣ Projects such as the proposed Palisades Ranch Restoration Project 

do not directly relate to the AQMP in that there are no specific air quality programs or regulations 
governing general development. Conformity with adopted plans, forecasts and programs relative to 
population, housing, employment and land use is the primary yardstick by which impact significance 
of planned growth is determined.  Air quality impact significance for the proposed project has 
therefore been analyzed on a project-specific basis. The propose project will be fully consistent with 
both the Countywide Plan land use designation and Zone classification for the project site, mainly 
because the project involves water infrastructure, and such projects are considered land use 
independent. Thus, the proposed project is consistent with regional planning forecasts maintained by 
the Southern California Association of Governments (SCAG) regional plans.  The MDAQMD, 
however, while acknowledging that the AQMP is a growth-accommodating document, does not favor 
designating regional impacts as less-than-significant only because of consistency with regional 
growth projections.  Air quality impact significance for the proposed project has therefore been 
analyzed on a project-specific basis.  As the analysis of project-related emissions provided below 
indicates, the proposed project will not cause or be exposed to significant air pollution, and is, 
therefore, consistent with the applicable air quality plan. 

 
b.  /HVV�7KDQ�6LJQLILFDQW�,PSDFW�:LWK�0LWLJDWLRQ�,QFRUSRUDWHG�ࣣ Air pollution emissions associated with 

the proposed project would occur over both a short and long-term time period.  Short-term emissions 
include fugitive dust from construction activities (i.e., site prep, exhaust emission, etc.) at the 
proposed project site. Long-term emissions generated by future operation of the proposed project 
primarily include energy consumption required to operate the groundwater pump proposed in support 
of the proposed project.  
 
The project will provide restoration measures for critical hydrological processes and habitat health. 
The major phases are: 
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1. Riparian Restoration: The restoration plan involves reconnecting a 170-acre abandoned 
agricultural field that was historically riparian habitat to the Mojave River by reestablishing a 
nested floodplain that resembles historic floodplain conditions. This would entail constructing a 
6,600-foot main side channel, a 1,425-foot west branch side channel with bank structures to 
provide long-term stability.  Finally, facilitation of vegetation of the river restoration 

2. Riparian Enhancement: This will mostly involve weed management.  
3. Zones of Encouragement of Public Access: The project includes a 1.8-mile trail system. 
  
Construction of the entire project has a target completion date of 6 years (72 months), with the 
anticipated start date of construction in October 2022. During construction, many of the tools used 
will be manual tools for cutting and pruning: e.g., weed-eaters, backpack sprayers for herbicides, 
spades, hand trowels, rakes, hoes, buckets for manual broadcasting of erosion control seed and 
other manual digging tools. However, only diesel fueled equipment which can generate harmful 
emissions are analyzed for this study. 
 
MDLT has identified the following equipment expected for use in almost all activities: skid steer loader 
with mower attachment, backhoe/loader, excavator and water pump. 
 
As a worst case it is assumed that two of each of these pieces of equipment are used daily for the 
entire anticipated three years of construction. The emissions generated from this equipment was then 
compared to their respective MDAQMD thresholds. 
 
Operationally, it is anticipated that there will be an additional 10 visitor trips per day as a result of 
project implementation. A 40-mile round trip distance was assumed. Temporary irrigation of the 
restoration areas is necessary for up to three years after revegetation. It is anticipated that the amount 
of water used per day would be approximately 66,000 gallons which would equate to 24,090,000 gallons 
per year if watering occurred 365 days per year. 
  
Construction Emissions 
 
CalEEMod was developed by the SCAQMD to provide a model by which to calculate both 
construction emissions and operational emissions from a variety of land use projects.  It calculates 
both the daily maximum and annual average emissions for criteria pollutants as well as total or annual 
greenhouse gas (GHG) emissions. CalEEMod2020.4.0 was used to analyze project impacts. 
 
Utilizing the equipment fleet discussed, the following worst-case daily construction emissions are 
calculated by CalEEMod and are listed in Table III-4 as compared to the MDAQMD thresholds. 
Maximum annual project-related air pollution emissions relative to the yearly MDAQMD thresholds 
are shown in Table III-5. 
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Table III-4 
DAILY EMISSIONS (LBS/DAY) 

 
Maximal Construction Emissions ROG NOx CO SO2 PM-10 PM-2.5 
2022 1.5 13.6 19.9 <0.1 0.8 0.7 
2023 1.4 12.5 19.8 <0.1 0.8 0.6 

2024 1.3 11.6 19.8 <0.1 0.7 0.5 
2025 1.3 10.8 19.7 <0.1 0.6 0.5 
2026 1.2 10.8 19.7 <0.1 0.6 0.5 

2027 1.2 10.8 19.6 <0.1 0.6 0.5 

2028 1.2 10.8 19.6 <0.1 0.6 0.5 

Maximal Operational Emissions       

2028 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Peak Daily Project Emissions 1.5 13.6 19.9 <0.1 0.8 0.7 
MDAQMD Thresholds 137 137 548 137 82 82 
Exceeds Thresholds? No No No No No No 

 
 

Table III-5 
ANNUAL EMISSIONS (TONS/YEAR) 

 
Maximal Construction Emissions ROG NOx CO SO2 PM-10 PM-2.5 
2022 0.04 0.37 0.54 <0.01 0.02 0.02 
2023 0.18 1.62 2.57 <0.01 0.10 0.08 
2024 0.18 1.52 2.58 <0.01 0.09 0.07 
2025 0.16 1.41 2.56 <0.01 0.08 0.06 
2026 0.16 1.51 2.56 <0.01 0.08 0.06 

2027 0.16 1.41 2.55 <0.01 0.08 0.06 
2028 0.13 1.11 2.04 <0.01 0.06 0.05 
Maximal Operational Emissions       
2025 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Peak Annual Project Emissions 0.18 1.62 2.58 <0.01 0.10 0.08 
MDAQMD Thresholds 25 25 100 25 15 15 

Exceeds Thresholds? No No No No No No 
 
 

Maximum project-related air pollution emissions were compared to daily and annual MDAQMD 
thresholds.  Maximum daily and annual emissions are less than their associated CEQA thresholds. 
 
Maximum project-related air pollution emissions were compared to daily and annual MDAQMD 
thresholds. Even if all activities occurred in a single calendar year and overlapped daily, maximum 
emissions are less than their MDAQMD thresholds. 

 
Short-term emissions are primarily related to the construction of the project and are recognized to be 
short in duration and without lasting impacts on air quality. With the enhanced dust control mitigation 
measures listed below, construction activity air pollution emissions are not expected to exceed 
MDAQMD CEQA thresholds for any pollutant even if the wells are under simultaneous construction.  
Regardless, the PM-10 non-attainment status of the Mojave Desert area requires that Best Available 
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Control Measures (BACMs) be used as required by the Mojave AQMD Rule 403.  Recommended 
construction activity mitigation includes:   
 
AQ-1 Dust Control.  The following measures shall be incorporated into project 

plans and specifications for implementation:  
x Apply soil stabilizers such as hay bales or aggregate cover to inactive 

areas. 
x Prepare a high wind dust control plan and implement plan elements 

and terminate soil disturbance when winds exceed 25 mph. 
x Stabilize previously disturbed areas if subsequent construction is 

delayed. 
x Water exposed surfaces and haul roads 3 times/day. 
x Cover all stockpiles with tarps. 
x Replace ground cover in disturbed areas quickly. 
x Reduce speeds on unpaved roads to less than 15 mph. 
x Trenches shall be left exposed for as short a time as possible. 

 
AQ-2  The following signage shall be erected no later than the commencement of 

construction: A minimum 48 inch high by 96 inch wide sign containing the 
following shall be located within 50 feet of each project site entrance, 
meeting the specified minimum height text, black text on white 
background, on one inch A/C laminated plywood board, with the lower 
edge between six and seven feet above grade, identifying a responsible 
official for the site and local or toll free number that is accessible 24 hours 
per day:  

³[Site Name] {four-inch text} 
[project Name/project Number] {four-inch text} 
IF YOU SEE DUST COMING FROM {four-inch text} 
THIS PROJECT CALL: {six-inch text} 
[Contact Name], PHONE NUMBER {six-inch text} 
If you do not receive a response, Please Call {three-inch text} The 
MDAQMD at 1-800-635-4617 {three-LQFK�WH[W`´� 

 
AQ-3 During project operations a 4,000-gallon water truck shall be available on-

site at all times for dust control.  
 
AQ-4 Wind breaks and/or fencing shall be installed in areas that are susceptible 

to high wind induced dusting.  
 
AQ-5 MDLT shall use a water truck to maintain moist disturbed surfaces and 

actively spread water during visible fugitive dust episodes to minimize 
visible fugitive dust emissions. If the site contains exposed sand or fines 
deposits (and if the project would expose such soils through earthmoving), 
water application will be required to eliminate visible dust/sand from 
sand/fines deposits.  

 
AQ-6 MDLT shall formulate a high wind response plan that addresses enhanced 

dust control if winds are forecast to exceed 25-mph in any upcoming 24-
hour period.  

 
With the above mitigation measure, any impacts related to construction emissions are considered 
less than significant. No further mitigation is required. 
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Operational Impacts  
 
Operational air pollution emissions will be minimal. Electrical generation of power will be used for 
pumping. Electricity consumption has no single uniquely related air pollution emissions source 
because power is supplied to and drawn from a regional grid.  Electrical power is generated regionally 
by a combination of non-combustion (nuclear, hydroelectric, solar, wind, geothermal, etc.) and fossil 
fuel combustion sources.  There is no direct nexus between consumption and the type of power 
source or the air basin where the source is located. Operational air pollution emissions from electrical 
generation are therefore not attributable on a project-specific basis. 

 
Conclusion 
 
With the incorporation of mitigation measures above, the development of the project would have a 
less than significant potential to result in a cumulatively considerable net increase of any criteria 
pollutant for which the project region is non-attainment under an applicable federal or state ambient 
air quality standard. 

 
c. Less Than Significant With Mitigation Incorporated ± The proposed project would generate minimal 

construction and operation related emissions. The closest sensitive use to the area in which grading 
and groundbreaking construction activity will occur LV�WKH�RQVLWH�FDUHWDNHU��ZKR¶V�UHVLGHQFH�LV�DERXW�
250 feet from the area in which groundbreaking activity will occur. Given the distance from the 
proposed project to nearby sensitive receptors, and the type of project proposed, the proposed 
project would not emit hazardous or toxic emissions that would create an excess cancer risk of more 
than 10 in a million or a non-cancerous health index of more than 1.0. Note that the proposed project 
will utilize weed abatement spray, but given that the project prioritizes protecting native plants and 
habitat, the types of sprays will be low-toxicity, and will be applied in accordance with federal, State, 
and local laws, and in accordance with mitigation measures (MMs) HYD-2, the implementation of 
which is necessary to minimize the potential for any pollution sources to be dispersed.  Therefore, 
with the implementation of MMs AQ-1 through AQ-6 outlined under issue III(b) above, implementation 
of the 'LVWULFW¶V�:HOOV�1R�����DQG����'HYHORSPHQW�3URMHFW is anticipated to have a less than significant 
potential to expose sensitive receptors to substantial pollutant concentrations.  
 

d.   Less Than 6LJQLILFDQW� ,PSDFW� ࣣ Substantial odor-generating sources include land uses such as 
agricultural activities, feedlots, wastewater treatment facilities, landfills or various heavy industrial 
uses. The project does propose to convert an abandoned agricultural field into restored habitat as 
described in the project description. This use would not consist of uses or activities that would result 
in potentially significant operational source odor impacts. Habitat restoration is generally not 
associated with odor impacts, as the activities necessary to restore the habitat at Palisades Ranch 
would not require use of materials with substantial odorous potential, nor would operation 
management activities of the site generate any such odors.  Potential sources of operational odors 
generated by the project would include disposal of refuse at the project site, which would be minimal 
given that an average of 10 persons would visit the site daily, and that operational activities would 
require waste to be disposed off-site when generated during the scheduled weed management, 
vegetation and wildlife monitoring, and MDLT site visits that would occur over a period of about 60 
calendar days per year. Consistent with County requirements, all project-generated refuse would be 
stored in covered containers and removed at regular intervals in compliance with solid waste 
regulations, thereby precluding substantial generation of odors due to temporary holding of refuse 
on-site.  Moreover, SCAQMD Rule 402 acts to prevent occurrences of odor nuisances.  No other 
sources of objectionable odors or other emissions have been identified for the proposed project. As 
such, the proposed project would have a less than significant potential to result in other emissions 
(such as those leading to odors) adversely affecting a substantial number of people.  

 
 



Mojave Desert Land Trust 
Palisades Ranch Restoration Project INITIAL STUDY 
 

 
 
TOM DODSON & ASSOCIATES  Page 38 

 
  

Potentially 
Significant Impact 

 
Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
IV.  BIOLOGICAL RESOURCES: Would the project:     
 
a) Have a substantial adverse effect, either directly or 
through habitat modifications, on any species identified 
as a candidate, sensitive, or special status species in 
local or regional plans, policies, or regulations, or by 
the California Department of Fish and Wildlife or U.S. 
Fish and Wildlife Service? 

    

 
b) Have a substantial adverse effect on any riparian 
habitat or other sensitive natural community identified 
in local or regional plans, policies, regulations or by the 
California Department of Fish and Wildlife or U.S. Fish 
and Wildlife Service? 

    

 
c) Have a substantial adverse effect on state or 
federally protected wetlands (including, but not limited 
to, marsh, vernal pool, coastal, etc.) through direct 
removal, filling, hydrological interruption, or other 
means? 

    

 
d) Interfere substantially with the movement of any 
native resident or migratory fish or wildlife species or 
with established native resident or migratory wildlife 
corridors, or impede the use of native wildlife nursery 
sites? 

    

 
e) Conflict with any local policies or ordinances 
protecting biological resources, such as a tree 
preservation policy or ordinance? 

    

 
f) Conflict with the provisions of an adopted Habitat 
Conservation Plan, Natural Community Conservation 
Plan, or other approved local, regional, or state habitat 
conservation plan? 

    

 
SUBSTANTIATION: This subsection utilizes information contained in the following Biological Resources 
Reports and Draft Management Plans: (1) Draft Land Management Plan for Palisades Ranch prepared by 
Circle Mountain Biological Consultants, Inc., 2016 (CMBC) (Appendix 3); (2) Botanical Surveys on the 
Palisades Ranch Property along the Mojave River, prepared by the California Botanic Garden, 2021 
(Appendix 4); (3) Surveys for Special Status Turtles and Amphibians at Mojave Narrows Regional Park and 
Palisades Ranch, 2020 (Appendix 5); (4) Mohave Ground Squirrel Trapping Results:  Palisades Ranch, 
prepared by CMBC (Appendix 6); (5) Final Palisades Ranch Conceptual Riparian Restoration Plan 
prepared by SWCA Environmental Consultants, 2021 (Appendix 1); and (6) Results of a Focused Mojave 
River Vole Habitat Assessment and Trapping Survey Conducted at the Mojave Desert Land Trust Palisades 
Ranch, San Bernardino County, California, prepared by ECORP Consulting, Inc., 2022 (Appendix 7).   
 
a. Less Than Significant With Mitigation Incorporated ± The Palisades Ranch property consists of 

approximately 1,647 acres of upland and riparian habitat.  The riparian portion of the property (project 
site) spans over three miles of the Mojave River floodplain, between the unincorporated communities 
of Helendale to the north and Oro Grande to the south.   

 
The project site is one of the few locations along the Mojave River where water is present year-round, 
giving rise to a diversity of habitat, including cottonwood-willow forest, arroyo willow thickets, and 

• • • 

• • • 

• • • 

• • • 

• • • 

• • • 
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screwbean mesquite bosque. These riverine habitats, attract over 35 special status species including 
WKH�6WDWH�DQG�IHGHUDOO\�OLVWHG�/HDVW�%HOO¶V�YLUHR�� 
 
Vegetation Communities 
 
2016 Survey Data (CMBC) 
CMBC biologists conducted a series of site visits in 2016 to survey the entire property including the 
upland area as well as the riparian areas and adjacent floodplain to characterize the vegetative 
communities and potential habitat for both plant and wildlife species.   
 
The cottonwood-willow forest that dominates the central and eastern parts of the site along channels 
of perennially standing and flowing water is a valuable indispensable resource that is limited to only 
a few places in the Mojave Desert, such as nearby Mojave Narrows to the south, Big Rock Creek to 
the west, Morongo Canyon to the southeast, and Amargosa River to the northeast. Along the main 
river channel at the project site, both stretches of flowing water (Figure IV-1) and standing water 
(Figure IV-2) resulting from blockage due to beaver dams were identified. In these areas, narrow-
leafed willow (Salix exigua), arroyo willow (Salix lasiolepis), and red willow (Salix laevigata) were 
common, along with various species of rush (Juncus ssp.), sedge (Carex ssp.), cat-tail (Typha 
latifolia), and mulefat (Baccharis glutinosa). Black willow (Salix gooddingii) has also been reported 
but was not observed during the 2016 CMBC surveys. 
 
)UHPRQW¶V�FRWWRQZRRG��Populus fremontii) was present and was more common adjacent to surface 
water where stands of mature cottonwoods were interspersed over an understory of saltbush scrub, 
including four-winged saltbush, all-scale, and big saltbush. In addition to the impenetrable growths of 
narrow-leafed willow, rushes, sedges, and cat tails, there was a dense streamside growth of seep 
spring monkeyflower (Mimulus guttatus), desert heliotrope (Heliotropium curvassivicum), rabbitfoot 
grass (Polypogon monspeliensis), and salt grass (Distichlis spicata), among others. There was an 
isolated stand of mature screw bean mesquite (Prosopis pubescens) trees (Figure IV-3) on the 
western parts of the floodplain, where Emory baccharis (Baccharis emoryi), goldenbush (Isocoma 
acradenia), yerba mansa (Anemopsis californica), big saltbush, and four-winged saltbush form a 
GHQVH� XQGHUVWRU\�� 7KLV� FRPPXQLW\�� LV� GHQRWHG� DV� ³0HVTXLWH� %RVTXH´� RQ� Figure IV-4 Plant 
Communities Mapped in May 2016. Figure BIO-1 shows the estimated extent of plant communities 
observed in the 2016 CMBC surveys.   

 
There were two communities mapped together in the CMBC report that are considered a Community 
of Highest Inventory Priority (CHIP), the Fremont cottonwood forest and the arroyo willow thickets.  
Although not otherwise designated by either CDFW or USFWS, they are sufficiently rare that they 
DUH� JHQHUDOO\� UHSRUWHG� WR� &'):� ZKHQ� HQFRXQWHUHG�� &0%&¶V� UHFRQQDLVVDQFH� VXUYH\V� ZHUH� QRW�
rigorous enough to determine the full extent and/or separateness of these two communities. The 
general locations of the two communities are situated within the Mojave River floodplain and were 
URXJKO\�PDSSHG�E\�&0%&�DV�³VFDWWHUHG�FRWWRQZRRGV�DQG�ZLOORZV��DQG�³FRWWRQZRRG-ZLOORZ�IRUHVW´�RQ�
Figure IV-4.  

 
7KH� WKLUG� FRPPXQLW\� PDSSHG� GXULQJ� &0%&¶V� ����� VXUYH\� ZDV� WKH� DUHD� FRQWDLQLQJ� VFUHZ� EHan 
mesquite bosque. This community is located adjacent to the cottonwood-willow areas. The 
community may extend farther north than mapped, and in the Draft Land Management Plan (LMP) 
CMBC recommended more surveys to map the extent. Whereas mesquite bosque communities 
comprised of honey mesquite (Prosopis glandulosa) are relatively common in the region, stands of 
screw bean mesquite such as occurs at Palisades Ranch are less common in the Mojave Desert of 
California. These trees are often planted to provide shade for cattle, but the trees located within the 
project site appear to be growing naturally.   
 
These communities include provide habitat for special status bird species and potential habitat for 
Mojave River vole and southwestern pond turtle, if they occur.  The Draft LMP acknowledged that 
the 2016 surveys represented a baseline inventory and that further study is required to validate and 
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DXJPHQW�&0%&V�ILQGLQJV���7KH�/03��%LRORJLFDO�(OHPHQW�1R�����VWDWHG�WKDW�³«�TXDOLILHG�LQGLYLGXDOV�
should be enlisted to use aerial photographs and ground truthing to (1) complete a comprehensive 
species list of all plants comprising the CHIPs; (2) use these plant lists to ascertain that the three 
CHIPs identified herein accurately represent the plant communities occurring; and (3) produce 
accurate maps of these and other CHIPs thDW�PD\�RFFXU�RQ�WKH�VXEMHFW�SURSHUW\�´��6HH�GLVFXVVLRQ�
below under 2020 Vegetation Mapping (SWCA), for the results of this subsequent effort. 

 
Non-native Plants 
During the 2016 CMBC surveys, three highly invasive plants were also present within the Mojave 
River floodplain, including giant reed (Arundo donax; Figure IV-5, salt cedar (Tamarix ramosissima; 
Figure IV-6), and broad-leaf peppergrass (Lepidium latifolium; Figure IV-7), which was particularly 
abundant to the north. Other non-native species observed within the floodplain included rabbitfoot 
grass, wild lettuce (Lactuca serriola), common dandelion (Taraxacum officinale), and cocklebur 
(Xanthium strumarium).  In addition, the approximately 150 acres of the site associated with historic 
alfalfa farming was mostly barren except for extensive piles of Russian thistle (Salsola tragus) located 
throughout the easterly portion of this area.    
 
In the southerly portion of the site, the area disturbed by past agricultural uses consists of ruderal 
fields, fallow agriculture, residences and farm-related buildings, and the Heritage Way bridge over 
the river.    

 
2020-2021 Survey Data (CBG) 
Subsequently, staff from the California Botanic Garden (CBG) surveyed the project site over several 
days in 2020 and 2021 to document the botanical diversity, with special emphasis on rare and 
invasive plant taxa. The data provided baseline information on botanical diversity intended to support 
conservation and restoration efforts at the Palisades Ranch property.  As with the 2016 CMBC 
surveys, the CBG surveys also covered the entirety of the site including the upland area.  

 
During 2020-2021 site surveys 301 plant taxa were documented on the Palisades Ranch Property 
(including the upland area that is not a part of the project), including 173 native taxa, and 28 non-
native taxa, with 82 taxa of the total species considered to be wetland plants.  Appendix C of the CBG 
report provides a complete list of the vegetation found on the project site.  The CBG surveys identified 
similar conditions to those identified four years earlier in the CMBC survey report, including a similar 
list of non-native species that will require eradication as part of project implementation.   

 
2020 Vegetation Mapping (SWCA) 
In addition to the vegetation surveys completed by CMBC and CBG staff, SWCA conducted patch-
level vegetation mapping in January 2020 specifically to map vegetation within the riparian zone (that 
area at the base of the bluffs and not including the upland area which is not a part of the Palisades 
Ranch riparian restoration plan).  Seven transects were selected based on the visual heterogeneity 
of the riparian zone as observed through spatial imagery.  These transects were spaced 550 meters 
(1,800 feet) apart.  Spatial imagery was used during the pedestrian surveys in order to delineate 
visually distinct patches with a minimum unit size of 10 x 10 meters (33 x 33 feet), and to identify all 
major plant species within these patches.  Once identified, a canopy cover class was estimated for 
each species.  Each vegetation patch was mapped to the greatest visual extent possible and varied 
depending on vegetation density and species richness.   

 
Within the project site, 336 hectares (831 acres) were mapped with 10 dominant taxa classes and 
one unvegetated class.  Figure IV-8, Palisades Ranch Riparian Vegetation Map Based on Dominant 
Overstory Taxa, depicts existing conditions (2020) at the project site.  Table IV-1, Vegetation Alliance 
Descriptions Within the Riparian Zone at Palisades Ranch, lists species codes, vegetation alliance, 
and total area mapped for the project site.  

 



Mojave Desert Land Trust 
Palisades Ranch Restoration Project INITIAL STUDY 
 

 
 
TOM DODSON & ASSOCIATES  Page 41 

Table IV-1 
VEGETATION ALLIANCE DESCRIPTIONS WITHIN THE RIPARIAN ZONE AT PALISADES RANCH 

 

Species 
Code 

Total 
Acre 

(hectares 
/ acres) 

Vegetation 
Alliance Alliance Description 

ATRLEN / 
ATRCAN 61/150 

Atriplex lentiformis 
(big saltbush) Wet 
Shrubland Alliance 

The dominant or codominant shrub is Atriplex lentiformis in 
association with Artemisia californica, Atriplex canescens, 
Baccharis pilularis, Baccharis salicifolia, Encelia californica, 
Bassia americana, Malosma laurina, Myoporum laetum, Pluchea 
sericea, Prosopis glandulosa, Rhus integrifolia, Suaeda taxifolia, 
and Tamarix spp. 

BACGLU 3.2/8 
Baccharis salicifolia  
(mule-fat) Wet 
Shrubland Alliance 

This alliance includes riparian shrublands dominated by 
Baccharis salicifolia (formerly Baccharis glutinosa). Salix 
gooddingii may be an emergent tree at low cover in some 
stands. Other associated species can include shrubs such as 
Artemisia californica, Baccharis emoryi, Baccharis neglecta, 
Baccharis pilularis, Malosma laurina, Nicotiana glauca, Pluchea 
sericea, Prosopis glandulosa var. glandulosa, Rubus spp., Salix 
exigua, Salix lasiolepis, and Sambucus nigra ssp. canadensis. 

GLYLEP 0.4/1 N/A 
The dominant species is Glycyrrhiza lepidota. While no 
community/alliance exists for this species, it is inset within the 
Atriplex lentiformis Wet Shrubland Alliance. 

LEPLAT 17.8/44 N/A 
The dominant species is Lepidium latifolium. While no 
community/alliance exists for this species, it is a major dominant 
weedy species within the Property. 

POPFRE 48/119 

Populus fremontii  
(Fremont 
cottonwood) Great 
Basin Riparian 
Forest Alliance 

This alliance contains riparian woodlands dominated by Populus 
fremontii. Individuals of Populus fremontii are scattered or occur 
in groves and may reach 30 meters in height and 2 meters in 
diameter. Other species that may occur in the canopy/subcanopy 
include Baccharis salicifolia, Celtis laevigata var. reticulata, 
Fraxinus berlandieriana, Fraxinus velutina, Juglans microcarpa, 
Populus deltoides ssp. wislizeni, Prosopis glandulosa, Prosopis 
pubescens, Prosopis velutina, Salix amygdaloides, Salix exigua, 
Salix gooddingii, and Salix lasiolepis. 

PROPUB 3.2/8 

SALEXI 57.5/142 Salix gooddingii ± 
S. laevigata 
�*RRGGLQJ¶V willow 
± red willow) 
Riparian Forest 
Alliance 

This alliance consists of riparian woodlands and forests 
dominated by Salix gooddingii and/or Salix laevigata, either as 
single-species stands or as mixed stands. Stands may or may 
not include Populus fremontii, and if they do, it is a minor 
component relative to dominant overstory canopy species. 
Shrubs may include Salix exigua, Baccharis emoryi, Baccharis 
salicifolia, Cornus sericea, and Rhus trilobata. 

SALLAE 4/10 

SALTRA 66/164 N/A 
The dominant species is Salsola tragus. While no 
community/alliance exists for this species, it is a major dominant 
weedy species within the Property. 

TYPLAT / 
SCHACU / 
SCHAME 

8.5/21 

Typha domingensis 
± T. latifolia ± 
Phragmites 
australis ssp. 
americanus 
(southern cattail ± 
broadleaf cattail ± 
common reed) 
Western Marsh 
Alliance 

This alliance contains stands dominated by native species Typha 
angustifolia, Typha domingensis, and/or Phragmites australis 
ssp. americanus either alone as monotypic stands or in 
combination with other tall emergent freshwater marsh species. 
Associated species vary widely; they include many sedges such 
as Carex aquatilis, Carex pellita, Carex rostrata, bulrushes such 
as Schoenoplectus acutus, Schoenoplectus americanus, and 
Schoenoplectus heterochaetus, and broad-leaved herbs such as 
Asclepias incarnata, Impatiens capensis, Sagittaria latifolia, 
Scutellaria lateriflora, Sparganium eurycarpum, and Verbena 
hastata. 

UNVG 66/164 N/A Sparse vegetation without a dominant species. Typically found 
within large sandbars within the Property. 

Total 336/831 -- -- 
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Table IV-2 
OBSERVED PLANT SPECIES AT PALISADES RANCH 

 

 

Species Binomial Common Name Statu& 

Achnatherom hymqnoides Indian rioegrass na,tive 
Ambmsla acartt/1/carpa Annual bur-sage native 
Ambrosia psllostacllya Wostem ragweed native 
Ambrosia sp. Ambrosia species NIA 
Amsinckia tessell8la Flddlenecl< native 
Anemopsis celifomlce Verba mansa native 
Artomlsia sp. Sagebrush spocles native 
Arundo donax GJant reed non-native· 
Asterspp, Asteraceous species NIA 
Atn;»ex canescens fourwing saltbus.h native 
Atn'plex covi11ei CoviUe's orach native 
Alriplex lentiformis Big saltbush native 
Alrip/9> pclycarpa Allsca!e native 
Afnf)/ex spinifera Spiny saltbush native 
Baccharis emoryi Emory baccharia native 
Baccharis sallcifolia Mulefat native 
BassitJ hyssopi!Olla A v&hom smolherwead non-native 
Bromus toctorum Cheat gmss non...natlve 
Carox spp. Carex spocios NIA 
Chenopodlum sp. Chenopodium species NIA 
Chtys.olhamnus nauseosus Rubber rabbilbrush native 
Cirslumsp. Thistle species NIA 
Cynodon dactyton Bermudagrass non-native 
Descuralnla ptrmata Tansy non-native 
Descuralnfa sophia flixweed non-native 
DistichHs spi<;.ata Inland sallgrass native 
Eleocharis spp. Spikerush species NIA 
Etynws tritlcoides Beardless wildrye native 
Ephedm nevadensls Nevada Joint.fir native 
Eriogon<Jm pusillum Bvckwlleat native 
Eriogon<Jm sp. Buckwheat species NIA 
Eriodlctyon trichocalyx Hairy yerba santa native 
Glycytrhlza topidola Amertcan llcotice native 
Juncvsspp, Juncus species NIA 
Loctvca serriola Wikf lettuce non-native 
Lepjdium latifo/lum Perennial pepperweed non-native• 
Mel/lotus a/bus White sweetc:lover non-native 
Montzolla albJcaulls Little blazlng star native 
Phrogmites austraJJs Common reed non-native 
Plantago major Broadleaf planf$in non-native 
Polypogon mon$p6li&nsis Rabbitsfoot grass non-native 
Poputus (romor,til Fremont's cottonwood native 
Prosop/s pubescons Scrowbean mesquite native 
Sal~ exigua Narrow-leaf willow native 
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Out of the 10 dominant taxa classes, seven are represented within vegetation alliances as described 
by the International Vegetation Classification system developed by NatureServe (2020). The 
remaining three are unique or invasive taxa not typically represented within North American 
vegetation alliances. The unvegetated class has sparse vegetation without a dominant species and 
is typically found on large sandbars within the project site. The vegetation map depicts bands of 
establishment oriented along the Mojave River that indicate successive years of establishment along 
past and present river channel alignments. A list of plants identified during the SWCA surveys is 
provided in Table IV-2, Observed Plant Species at Palisades Ranch. 

 
Noxious Weeds 
Prickly Russian thistle (Salsola tragus) is the most abundant noxious weed present within the project 
site and dominates 66 hectares (164 acres), primarily within the abandoned agriculture field. 
Perennial pepperweed (Lepidium latifolium) dominates 17.8 hectares (44 acres) and also occurs in 
many mixed stands throughout the Property.  These areas are shown on Figure IV-9, Palisades 
Ranch Riparian Noxious Weeds Map.  Perennial pepperweed varies in density throughout the 
Palisades Ranch riparian corridor and is more common in sites with saturated soils and partial shade. 
Other noxious weed species observed include giant reed) and tamarisk. Thirty-six points and 10 
polygons were mapped that contained giant reed. Giant reed infestations were more localized to 
areas with higher soil saturation, and commonly found near an active channel. Fifty-six points and 8 
polygons were mapped that contained tamarisk. While tamarisk occur near active channels, most 
plants were identified along sandbars. It is important to note that only noxious weeds that were 
observed on foot were mapped. This was due to high vegetation density, challenges with deep water, 
and large project footprint. As such, additional locations of the observed noxious weeds may be 
present within the project site.  

 
Special Status Plants 
CBG staff identified Mojave Desert fishhook cactus (Sclerocactus polyancistrus; California Rare Plant 
Rank 4.2) during their 2020 surveys. A single individual was identified during the survey in upland 
desert scrub dominated by creosote bush (Larrea tridentata) and burrobush (Ambrosia dumosa), 
west of proposed riparian restoration site but within the larger Palisades Ranch site property. 
Although this plant is located outside the riparian restoration site, restoration of the project site would 
benefit Mojave Desert fishhook cactus by reducing potential threats to its habitat through active 
management of invasive species within the riparian corridor and restoring the agricultural field to 
riparian habitat. No special status plant species were identified within the riparian restoration project 
site.  
 

Spe<:IH Binomial Common Name Stal\Js 
S"!_lx laavfgata Rodw!llow native 
Satlx /as/olopls Arr<Y'JO wilow native 
Salsola tragus Prickly Russian thisde nonoftatlve• 
Schoenoplectus acutus Hards.tam bulrush native 
SchoenopleclusamericanU$ Chainnakefs bulrush native 
Sclll!Unu$ barlJatus M~ nean grass non-native 
Tamatfx tamo!;Jssfma Tamarisk non-native· 
Typha 1atifo/Jt1 BroadJe.af cattall native 
Urtica hofosorlcea Stinging netde native 
Xanthlum strumllrlum Cocidcbur native 
• lndica!es noxiou~ weed fisted by the Califo,tu Department of Food and Agriculb..n (2020} 
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Wildlife 
 

Avian Species 
2016 Survey Data (CMBC) 
During 2016 surveys of the project site, ornithologists identified 76 avian species including seven 
special status species.  Focused surveys were performed during the spring migration season when 
migrating species would be likely to be present due to the association of cottonwoods and willows in 
the riparian areas.  The focused bird surveys identified a number of migrating species including:  lazuli 
bunting (Passerina amoena), olive-sided flycatcher (Contopus borealis), western wood-pewee 
(Contopus sordidulus), western tanager, western kingbird (Tyrannus verticalis), cliff swallow (Hirundo 
pyrrhonota), pacific slope flycatcher (Empidonax difficilis��� +DPPRQG¶V� IO\FDWFKHU� �Empidonax 
hammondii), MacGillivray's warbler (Oporornis tolmiei���:LOVRQ¶V�ZDUEOHU��Wilsonia pusilla), common 
yellowthroat (Geothlypis trichas), and blue grosbeak (Guiraca caerulea), among others. The 
association of cottonwoods and willows and perennial water is ideal for spring and fall migrant bird 
species, nesting summer residents, and year-round residents. 

 
Still other bird species were present only because of the perennial, standing water that occurs onsite. 
These species included pied-billed grebe (Podilymbus podiceps), green heron (Butorides virescens), 
black-crowned night heron (Nycticorax nycticorax), Virginia rail (Rallus limicola), common gallinule 
(Gallinula galeata), and mallard (Anas platyrhynchos). Red-shouldered hawk (Buteo lineatus) is 
another species rarely observed in desert habitats and is present due to larger trees and availability 
of abundant prey species. 

 
Special Status Avian Species 
During 2016 surveys of the project site, CMBC listed 21 special status avian species reported from 
the region where the project site is located.  These are listed in Table IV-3, Special Status Avian 
Species Known from the Region, along with their status, and whether they were present or absent 
from the site during surveys in 2016 (CMBC) and 2020 (SWCA).  During the 2016 surveys, CMBC 
observed seven special status species.  The table also includes the findings of the 2020 surveys 
(SWCA).   
 

Table IV-3 
SPECIAL STATUS AVIAN SPECIES KNOWN FROM THE REGION 

 
American Coot  Double-crested Cormorant*  Red Crossbill 

American Crow  Downy Woodpecker  Red-breasted Nuthatch  

American Kestrel  Dusky Flycatcher  Red-shouldered Hawk  

Anna's Hummingbird  Eurasian Collared-Dove  Red-tailed Hawk 

Ash-throated  European Starling  Red-winged Blackbird 

Flycatcher Barn Owl  Gray Flycatcher  Rock Wren 

Bell's Vireo (BEVI)  Great Blue Heron  Ruby-crowned Kinglet 

Belted Kingfisher Great Egret* Say's Phoebe* 

Bewick's Wren Great Horned Owl  Song Sparrow 

Black Phoebe Great-tailed Grackle  Sora 

Black-chinned Hummingbird  Green Heron Hermit  Spotted Sandpiper 

Black-crowned Night Heron  Thrush House Finch  Spotted Towhee 

Black-headed Grosbeak  House Wren Summer Tanager (SUTA)  

Black-throated Gray Warbler*  Killdeer Swainson's Hawk (SWHA)  

Black-throated Sparrow*  Lawrence's Goldfinch  Townsend's Warbler 
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Blue Grosbeak  Lazuli Bunting Turkey Vulture 

Blue-gray Gnatcatcher  Lesser Goldfinch  Verdin 

Brewer's Sparrow*  Lesser Nighthawk  Virginia Rail 

Brown-headed  Lincoln's Sparrow  Warbling Vireo 

Cowbird Bullock's Oriole  Lucy's Warbler (LUWA)  Western Bluebird 

Bushtit MacGillivray's Warbler Mallard  Western Kingbird 

California Quail Marsh Wren Western Tanager 

California Thrasher  Mourning Dove Wilson's Snipe 

Canada Goose Northern Flicker Wilson's Warbler  

Cassin's Vireo Northern Rough-winged Swallow  White-breasted Nuthatch  

Cinnamon Teal Nuttall's Woodpecker  White-throated Swift 

Common Raven Olive-sided Flycatcher  Yellow Warbler (YEWA)  

Common Yellowthroat  Orange-crowned Warbler  Yellow-billed Cuckoo (YBCU)  

&RRSHU¶V�+DZN��&2+$�� Pacific-slope Flycatcher  Yellow-breasted Chat (YBCH)  

&RVWD¶V�+XPPLQJELUG� Pied-billed Grebe*  Yellow-rumped Warbler  
* Indicates species recorded incidentally while on Property, but not recorded during surveys  
Note: Red font indicates special-status species. 

 
 
2020 Survey Data (SWCA) 
6:&$¶V�DYLDQ�VXUYH\V�ZHUH�FRPSOHWHG�LQ�$SULO�DQG�-XO\��������%HFDXVH�ULSDULDQ�HFRV\VWHPs are the 
main focus of the Palisades Ranch restoration project, surveys were rapid assessment, grid surveys 
to determine what species were using the property and where they were located. SWCA established 
32 grid each 200 meters square (0.05 acres or approximately 2,200 square feet) within the southern 
half of the project site.  Figure IV-10, Rapid Assessment Survey Grids, shows the location for each 
of the grids laid out for the avian surveys and identifies the overstory (vegetation alliances) within 
each grid.  Figures IV-11 and IV-12, Special-status Species Detections at the Palisades Ranch Site 
(2020), shows the grid survey areas and identifies the species detected and the overstory where they 
were located.  Descriptions of the vegetation alliances (overstory) are included in Table IV-1.  To see 
the distribution and habitat use for specific species refer to Figures 23-��� LQ�6:&$¶V�&RQFHSWXDO�
Riparian Restoration Plan (Initial Study Appendix 1). 

 
Invertebrates 
No sensitive butterfly species were identified at the Palisades Ranch project site.  However, SWCA 
has identified the potential for two species to potentially be at the site in the future under certain 
conditions.   

 
Monarch Butterfly (Danaus plexippus plexippus)  
This migratory butterfly has a range between central Mexico and southern Canada.  The species is 
a candidate for listing under ESA but has no CESA listing.  The species is listed as sensitive by the 
US Forest Service.  The western population overwinters in the coastal woodlands of California.  
Monarch butterflies rely on the presence of milkweed (Asclepias spp.) on which they lay their eggs.  
Caterpillars eat the milkweed leaves exclusively, but adult butterflies use a variety of food sources.  
The project site supports several nectar species important for adult Monarchs such as baccharis 
(Baccharis spp.), rabbitbrush (Chrysothamnus spp.), and a variety of sunflower species (Asteraceae). 
While milkweed has not been documented within Palisades Ranch, two species, narrow leaf 
milkweed (Asclepias fascicularis) and desert milkweed (Asclepias erosa), have been observed near 
Victorville and Barstow, California, respectively by others. 
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San Emigdio Blue Butterfly (Plebejulina emigdionis) 
This species is a California endemic.  The species is not listed under the ESA or CESA but is listed 
by USFS as sensitive. San Emigdio blue butterflies rely on the presence of fourwing saltbush (Atriplex 
canescens) as a food source for their caterpillars. They also rely on protection from the field ant 
(Formica francoeuri) from parasitoids and predators. The overlap of these two obligate species is 
uncommon as saltbush is a desert shrub and the field ant is uncommon in the desert. At the project 
site, fourwing saltbush often occurs in mixed patches with quailbush (Atriplex lentiformis), a 
facultative wetland plant, which may indicate higher likelihood of obligate species overlap for the San 
Emigdio blue butterfly. 

 
Mammal Species 
2016 Survey Data (CMBC): Mohave Ground Squirrel 
Mohave Ground Squirrel (MGS) (Xerospermophius mohavensis).  The 2016 LMP documented MGS 
as occurring in 1983 just north of the community of Helendale, approximately six miles north of the 
project site and in 1987 in northern Adelanto, approximately six miles south project site. There have 
been no known occurrences at the project site because no focused trapping surveys have been 
conducted previously at Palisades Ranch for MGS.  

 
The LMP identified specific tasks to address special status mammal species. First Tier, Biological 
*RDO� �� VWDWHV�� ³$VFHUWDLQ� SUHVHQFH� DQG� VWDWXV� RI� VSHFLDO� VWDWXV�PDPPDO� VSHFLHV� RQ� WKH� VXEMHFW�
SURSHUW\��DQG�LI�SUHVHQW��PDQDJH�WKH�VLWH�IRU�VXVWDLQHG�SRSXODWLRQV�´�7DVN���ZDV�IXUWKHU�LGHQWLILHG�DV��
³3HUIRUP�VSHFLHV-specific inventories to determine the occurrence of Mojave River vole and Mohave 
JURXQG�VTXLUUHO�RQ�WKH�VXEMHFW�SURSHUW\�´�,Q�-XQH�������&0%&�ELRORJLVWV�FRQGXFWHG�D�WUDSSLQJ�VWXG\�
for MSG, in part, to implement Task 1 for Biological Element 5 of the LMP. 

 
2020 Survey Data (CMBC): Mohave Ground Squirrel 
Rather than conducting protocol surveys for MGS, CMBC conducted regional exploratory surveys as 
allowed by CDFW when sites being trapped are not intended for development, and therefore are not 
required to be as rigorous.  Nevertheless, the surveys were still typically performed over five days 
between mid-March and mid-July. For the Palisades Ranch project, the five days of surveys occurred 
in mid-June 2020. 
 
CMBC placed 100 12-inch Sherman traps spaced 35 meters (115 feet) apart on a north-south axis 
within the upland area of the project site.  This is an area that is not included in the Palisades Ranch 
riparian restoration project area. However, in order to provide a more complete picture of biological 
resources at the Palisades Ranch site, a summary of the survey findings is included herein. The 
configuration was chosen to (a) cover as much of the site and as wide an area as possible; (b) to 
place traps in habitats most likely to support MGS; and (c) to avoid barren areas, mountainous areas, 
etc. that are not ideal for MGS.  
 
No MGS were captured during the 2020 survey. However, CMBC believes that the absence of MGS 
during the survey period does not necessarily mean that MGS are absent from the trap area. Nor 
was all of the Palisades Ranch area managed by MDLT trapped. There are both upland areas and 
riparian areas that may harbor MGS and should be targeted in future surveys in an ongoing effort to 
seek MGS on the site.  CMBC recommended additional surveys but did not identify a schedule or 
establish a standard as to how often such surveys should be performed. CMBC suggested that future 
surveys be performed during dry years when there is limited germination of annual plants, which may 
result in increased likelihood of capturing squirrels that are attracted to the bait when available forage 
is at reduced levels.  

 
2016 Survey Data (CMBC): Other Mammal Species 
No surveys for mammal species were conducted in 2016.  The following summary is from the LMP 
with recommendations for future surveys.  
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Mojave River Vole (Microtus californicus mohavensis).  This species is a State Species of Special 
Concern but has no federal status.  The species is restricted to the stretch of the Mojave River 
between Victorville and Helendale, placing the project site near the center of the species known 
range.  Suitable habitat for the species is associated with ponds and irrigation canals, but they may 
also inhabit meadows, freshwater marshes, and irrigated pastures.  No Mojave River voles were 
observed during 2016 surveys.  The LMP Biological Element 5, Special Status Mammal Species 
identified the goal to ascertain presence and status of the species at the project site and if present, 
manage the site for sustained populations. 
 
American badger (Taxidea taxus).  This species is a State Species of Concern but has no federal 
status.  The species is found throughout the state with the exception of the extreme northwest.  During 
the 2016 surveys CMBC observed several potential badger digs in the upland area of the site outside 
the boundaries of the Palisades Ranch riparian restoration project site.  Additional surveys are 
necessary to determine if the species occurs at the project site.  This species is also covered under 
LMP Biological Element 5 where additional surveys were recommended.  

 
The LMP identified four species that have been reported from the region these are Silver-haired bat 
(Lasionycteris noctivagans), Spotted bat (Euderma maculatum), Pallid bat (Antrozous pallidus), 
7RZQVHQG¶V�ELJ-eared bat (Plecotus townsendii).  All are State Species of Special Concern and BLM 
6HQVLWLYH�6SHFLHV�ZLWK� WKH�H[FHSWLRQ�RI�7RZQVHQG¶V�ELJ-eared bat which is a State Candidate for 
Threatened species.  The LMP did not provide management goals for bats.   

 
2020 Survey Data (SWCA): Other Mammal Species 
No surveys for mammal species were conducted in 2020.  The following summary is from the Final 
Conceptual Riparian Restoration Plan (SWCA) with recommendations for future surveys.  

 
Mojave River Vole.  The Mojave River Vole (MRV) is a California Department of Fish and Wildlife 
(CDFW) Species of Special Concern (SSC) and a member of the rodent family Cricetidae, which is 
endemic to southwestern California. 
 
Habitat within the Palisades Ranch project area is so varied, that there are varying degrees of habitat 
suitability throughout the site (refer to Figure IV-13. Mojave River Vole Habitat Assessment). The 
trapping survey, consisting of two two-night trapping sessions, was conducted across five different 
trapping areas. The trapping survey yielded six MRV captures. All of the MRV captures were recorded 
within Trapping Area 1 and Trapping Area 2, and included adults, sub-adults, and juveniles (refer to 
Figure IV-14. Trapping Results). A total of 390 trap nights (one trap-night is one trap set for one night) 
yielded 105 animal captures, including six rodent species: MRV, San Diego pocket mouse 
(Chaetodipus fallax), deer mouse (Peromyscus maniculatus), house mouse (Mus musculus), desert 
woodrat (Neotoma lepida), and western harvest mouse (Reithrodontomys megalotis). Except for the 
MRV, the other species captured during the survey are very common throughout San Bernardino 
County and are typically found in habitats like those identified on Palisades Ranch. 

 
Bats.  Palisades Ranch, in particular, contains a variety of landforms, water features, and vegetation 
types that likely provide suitable roosting and foraging habitat for several bat species. In addition to 
the LMP for Palisades Ranch, SWCA believes that the western mastiff bat (Eumops perotis) may 
also occur within the project site.   

 
Aquatic Species 
2016 Survey Data (CMBC) 
Special status species reported from the region and described in the LMP include Arroyo toad 
(Anaxyrus californicus) a California Species of Concern, and federally endangered; and southwestern 
pond turtle (Emys marmorata), a California Species of Concern by no federal status.   
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Southwestern pond turtle 
The pond turtle was formerly identified as the western pond turtle.  No surveys for either species were 
FRQGXFWHG�GXULQJ�WKH�&0%&¶V������VXUYH\V���7KH�/03�VWDWHV�WKDW�WKH�VSHFLHV�ZDV�ODVW�REVHUYHG�
near Victorville in 1954.  Although these species are presumed to be absent from the project site, the 
LMP identified Biological Element 6 for southwestern pond turtle and arroyo toad, to perform focused 
surveys for each species in appropriate habitats.  CMBC concluded that the many beaver ponds 
occurring along the main channel through the project site comprise the most likely habitat for focused 
surveys.   
 
Arroyo toad 
Habitats for arroyo toad encompass both inundation areas for eggs, tadpoles, and adults as well as 
contiguous areas for active and aestivating adults. For both species, it is important that the surveys 
be extensive enough and performed over multiple seasons to ensure that they are either present or 
absent from the subject property.  

 
2020 Survey Data (USGS): Special Status Turtles and Amphibians 
Research Ecologists from the US Geological Survey (USGS) Southwest Biological Center conducted 
a number of field surveys for arroyo toad, California red-legged frogs and southwestern pond turtles 
at the Mojave Narrows Regional Park and Palisades Ranch to determine presence/absence of these 
special status species.  Surveys occurred in years 2017 through 2020.   

 
Southwestern pond turtle (Actinemys pallida)  
Turtle trapping sessions were performed in ponded areas created by beaver dams within the riparian 
corridor. These ponded areas were located near and around the old Heritage Road bridge on the 
east side of the property, as well as along the unmaintained, flooded road running east-west through 
the property from the bridge. Hoop traps set in pools of water where the depth exceeded 1 meter 
(3.28 feet) were set afloat with two pool noodles. Traps remained in place for a minimum of 18 hours. 
Over the course of all the trapping sessions, traps were rotated among different sites in the riparian 
area to cover as much of the habitat as possible and identify areas where turtles were located. A 
preliminary trapping session (using only two traps) was performed on one day in October 2017 to 
evaluate for trapping potential and trap locations. More extensive trapping was then conducted 
periodically beginning in June 2019 and continuing through June 2020. All of the additional trap 
sessions were performed during the turtle activity season of May ± September and utilized up to three 
traps during each session.  

 
In addition, up to two game cameras were periodically set at turtle trap locations during trapping 
season to capture video of any turtles swimming in the trap area or to capture terrestrial movements 
over land.  Camera traps remained in place for the entire hoop trapping session and recorded footage 
during both daytime and nighttime hours; however, the cameras would periodically turn off or lose 
battery life, resulting in partial recordings of some trapping sessions.  Camera trapping was 
conducted on three days in July 2019, on 31 July and 01 August 2019, and four days in June 2020. 
Camera traps remained in place for the entire hoop trapping session and recorded footage during 
both the daytime and nighttime hours.  

 
No Southwestern pond turtles were captured or observed within the study areas at Palisades Ranch 
since trapping efforts and observations were initiated in 2017, with a total effort of 479.9 trap hours 
(116.5 trap hours in 2020) since initiation in 2017. Trapping efforts were conducted within the active 
season for pond turtles, and water temperatures recorded during every trap session were always 
above the feeding activity threshold of about 15°C for most semi-aquatic turtles in North America.  A 
single male red-eared slider turtle (T. s. elegans) captured in 2019 in a hoop trap set in the large 
pond adjacent and just upstream of the old bridge is the only aquatic turtle observation made at the 
site since trapping efforts were initiated in 2017.  This turtle was removed at the request of CDFW 
and placed in the care of a herpetological sanctuary.  
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 USGS ecologists conducting the surveys concluded that failure to detect pond turtles at Palisades 
Ranch is unexpected because of the presence of what appears to be excellent habitat for the species. 
However, they noted that they could find no previous records of pond turtles at Palisades Ranch. 
Given the dense riparian vegetation, it is more likely that pond turtles are present in places where 
they were unable to trap rather than them being absent from the area. USGS ecologists determined 
that bullfrogs and human modification of the environment at the project site have also been implicated 
in the decline of pond turtles, and that a future detection of pond turtles would not be unexpected. 
 
California red-legged frog (Rana draytonii) and arroyo toad (Anaxyrus californicus)   
Due to travel restrictions imposed by the State and USGS as a result of the ongoing Covid-19 
pandemic, ecologists were unable to maintain the original schedule of presence/absence surveys 
that followed the recommended protocols set forth by the USFWS and CDFW. However, amphibian 
surveys and site assessments were completed for a total of two-day surveys and three-night surveys 
for California red-legged frogs in March during the breeding season.   

 
Habitat site assessments were performed each day surveys were undertaken in order to assess 
current habitat quality and changes from previous survey sessions, especially related to water levels.  
A total of two days surveys and two nights surveys were also completed for arroyo toads in June (an 
additional four nights surveys and four days surveys were not performed but are recommended by 
USFWS). Ecologists did not observe California red-legged frogs or arroyo toads in any life stage 
during the field surveys. Additionally, a Wildlife Acoustics Song Meter was deployed from 3 June to 
21 July to take daily recordings and increase the opportunity to detect anuran calls and strengthen 
efforts to determine presence/absence while travel was restricted. Of the 295 recordings made on 
the song meter, no evidence of either target species was heard. 
 
Ecologists concluded that because no red-legged frogs or arroyo toads were observed, coupled with 
the fact that there are no historical records of either within the survey protocol-mandated 1.6 km of 
Palisades Ranch, a strong argument can be made that either species is absent. The best arroyo toad 
habitat was observed in March when water was flowing over the sandy, braided channel of the river 
near the disused airstrip located in the northern portion of the project site, where less water is 
available than further south near the old bridge. Successful reproduction and recruitment are not 
possible in ephemeral streams unless water is available for a minimum of 4-5 months of the year, 
and that does not normally occur in this reach of the Mojave River.  

 
USGS ecologists believe that habitat may appear to be suitable for red-legged frogs from a purely 
abiotic perspective because the species uses a wide variety of wetland types as found at the ranch 
but the presence of introduced bullfrogs (see below) compromises habitat quality. The presence of 
bullfrogs and some invasive fish species (e.g., Gambusia and Lepomis) has been demonstrated to 
have negative effects on the survival and condition of red-legged frogs due to predation and more 
complex interactions. In addition, recent modelling research suggests that the distribution of both 
pond turtles and arroyo toads exhibit a negative relationship with increased stream temperatures. 
Therefore, the effects of global warming may need to be considered in future conservation strategies 
at the project site. 

 
Other Amphibians Detected at Palisades Ranch 
American bullfrogs (Lithobates catesbeianus) and Baja California tree frogs (Pseudacris 
hypochondriaca) in most life stages (tadpoles, metamorphs, juveniles, and adults) with the exception 
of egg masses were observed within the project site. Baja California tree frogs in a variety of 
colorations were by far the most common amphibian seen and heard during field surveys as well as 
on the song meter recordings. 

 
American bullfrogs were seen in smaller numbers but heard frequently. Both of these species were 
detected auditorily for the entire duration of the study. No African clawed frogs (Xenopus laevis) were 
observed however ecologists could not rule out their presence due to their ubiquity elsewhere in 
Mojave Desert and coastal southern California wetlands. Acoustic detection suggested the 
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occurrence of the western toad (Anaxyrus boreas) on three separate occasions in June 2020, and 
one metamorph was observed during field surveys on 16 June 2020.  

 
Other Species (Beavers) 
Although beavers (Castor canadensis) are not special-status species, their beneficial activities, 
particularly dam building, in the Mojave River have many conservation implications. During surveys 
at the project site, beaver dams were abundant in the upstream half of the project site, an area of 
high biodiversity.  Beavers prefer riparian trees for dam building.  Foraging has been demonstrated 
to increase red willow growth rate but can be detrimental to cottonwoods, especially where 
cottonwoods are already limited by flow regulation. Non-native plants such as perennial pepperweed 
may also benefit from the increased stability provided by beaver dams. Beaver dam breaching and 
re-building creates disturbance that riparian shrubs and trees such as willows and cottonwoods are 
adapted to; however, this disturbance could also benefit tamarisk, especially if it occurs during 
summer when willows and cottonwoods are no longer releasing seeds. 
 
Beaver dams also increase fluvial geomorphic diversity (i.e., increase type and abundance of 
landforms) and surface water extent. Their ponds are associated with a higher diversity of riparian 
birds and small mammals, including some non-native, invasive species such as bullfrogs and crayfish 
that are predators and competitors of special-status species such as the arroyo toad. Beaver dams 
can reduce channel incision if dams persist long enough for sediment to accumulate, and beaver 
introductions and beaver dam analogs (BDAs) are commonly used in stream and river restoration. 
 
Project Impacts 
 
2016 Land Management Plan 
The 2016 Land Management Plan was prepared as a guide for the operation and maintenance 
activities at the Palisades Ranch including both the upland and riparian portions of the property.  Only 
the riparian portion of the property is considered in this Initial Study as the project site.  Habitat 
protection and enhancement actions at the project site and general maintenance provisions are the 
focus of this plan.  The physical changes to the project site that would result from restoration activities 
are the subject of the 2021 Final Palisades Ranch Riparian Restoration Plan which is evaluated 
further below.   

 
The LMP identified a set of biological elements consisting of species, habitats, or communities for 
which specific management goals were developed in order to minimize impacts associated with future 
restoration efforts at the project site.  Within each element biological and public use management 
goals were specified and described.  Criteria used to identify these elements were determined by 
CDFW and included: (1) the presence of any listed, candidate or sensitive species or species of 
special concern known or suspected to occur on or to use the property; (2) essential habitat for one 
or more listed species must be specified as a biological element; (3) manipulated habitats that are 
intensively managed for fish and wildlife values must be specified as biological elements; and (4) 
restoration efforts that may restore an extirpated species or habitat or maintenance efforts that may 
avoid the threat of extirpation.  The biological elements identified in the LMP that would apply to the 
proposed Palisades Ranch Riparian Restoration Plan are Biological Elements 3 through 7.  Biological 
Elements 1 and 2 pertain to species or communities that were located in the upland area of the 
Palisades Ranch property that is not a part of this project.  Table IV-4, Biological Elements reiterates 
the findings of the 2016 surveys in order to identify threats, goals and impacts associated with the 
restoration of the project site. 
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Table IV-4 
BIOLOGICAL ELEMENTS 

 
Biological Element Species or Community Species Known On-site 

3 Communities of Highest Inventory Priority 
(CHIPS)  

Fremont cottonwood forest 
arroyo willow thickets  
screw bean mesquite bosque 

4 Special Status Bird Species 

southwestern willow flycatcher 
OHDVW�%HOO¶V�YLUHR 
yellow-breasted chat 
yellow warbler 
summer tanager 
brown- crested flycatcher 
vermilion flycatcher 
&RRSHU¶V�KDZN 

5 Special Status Mammal Species Mojave River vole  

6 Southwestern Pond Turtle and Arroyo 
Toad Absent 

7 Mojave Tui Chub Absent 
Source: Circle Mountain Biological Consultants, Inc., June 2016, Draft Land Management Plan for Palisades Ranch, San Bernardino 
County, California Helendale Community Service District and Western Rivers Conservancy, Section IV. 
 
 

Biological Element 3 - Community of Highest Inventory Priority  
The LMP identified threats to the three Communities of Highest Inventory Priority (CHIPS) that occur 
on site as wildfires and human caused fires especially in the mature cottonwood and mesquite stands 
that are somewhat removed from flowing and standing water.  Depending on the amount and extent 
of groundwater extraction associated with urban uses and agriculture in the area, the riparian habitats 
could be adversely affected if overdraft conditions exceed current levels or prolonged drought affects 
the Mojave River aquifer.  In addition to distance from flowing or standing water and the effects of 
prolonged drought, three invasive plant species were identified that may threaten these riparian 
communities including broad-leaf peppergrass, giant reed, and salt cedar which can displace native 
plants and may also serve as fuel for fires.  Peppergrass is listed as a noxious weed of great 
ecological concern by the California Department of Food and Agriculture (CDFA) and the California 
Invasive Plant Council (Cal-IPC). Finally, during 2016 surveys, biologists observed motorcycles 
trespassing across the site particularly along the existing bridge, providing another potential fire risk.  
 
Three biological goals, referred to in the LMP as first, second and third tier goals, were identified for 
the protection and enhancement of CHIPs.  

 
First Tier, Goal 1 ± protect special status plant communities on parcels already acquired and manage 
those lands in such a way as to promote the health of these woodland communities in the region.  
The accomplishment of this goal is on-going and related to restricting access (e.g., locked gates and 
caretaker oversight), particularly recreational vehicles from the project site.  The purpose is to reduce 
trespassing that may have resulted in inadvertent or intentional setting fire to natural fuels in the 
riparian areas where the CHIPs occur.  For future operations/maintenance activities the LMP 
recommended continuance of business as usual with regard to caretaker oversight and maintenance 
of locked gates (First Tier Task 1). 

 
Under Task 2 the LMP recommended enlisting qualified biologists, particularly botanists to identify 
plants and map the full extent and distribution of CHIPs.  This task has been accomplished as part 
the effort to complete the Final Palisades Ranch Conceptual Riparian Restoration Plan.  Botanists 
from SWCA and the California Botanical Gardens completed extensive surveys and mapped plant 
communities in 2020 and 2021.   
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Second Tier, Goal 1 ± Protect CHIPs on the subject property by minimizing the prevalence and 
spread of exotic plants, particularly broad-leafed peppergrass, salt cedar and giant reed.  Task 1 
under this goal is to continue to remove or otherwise control salt cedar and giant reed in the floodplain 
and initiate a program to eradicate broad-leaf peppergrass from the project site.  This task would be 
accomplished through implementation of the Integrated Weed Management Plan set forth in the Final 
Palisades Ranch Conceptual Riparian Restoration Plan (see discussion below). 

 
Third Tier, Goal 1 - Re-establish riparian habitats in areas where they have been removed through 
active riparian restoration including planting of cottonwood, willow, mesquite and other riparian 
species if needed (Task 1).  Re-establishment of native saltbush and riparian habitats in fallow 
agricultural areas would be considered a beneficial environmental impact so long as the cost to 
restore these lands does not detract from other management actions identified in the LMP.  The Final 
Palisades Ranch Conceptual Riparian Restoration Plan includes a restoration design plan that 
addresses the revegetation of the former agricultural field and the creation of new side and back 
channels to ensure the success of revegetation activities (see discussion below). 

 
Task 2 addresses the water source by engaging with the Mojave Water Agency and others to discuss 
the reservation of water for conservation purposes, status of the Mojave aquifer, and transfers of 
water rights.  The success of any LMP or riparian restoration plan depends on the availability of water 
to and through the project site. As discussed under the project description, in the event that the 
Watermaster determines that ET rates for new riparian vegetation are consumptive uses, MDLT will 
purchase or lease additional water rights to support the planting design and ensure there is sufficient 
water to support the long-term management of the property. The planting design may be adjusted or 
implemented in phases, depending on when opportunities to purchase additional water rights become 
available. 
 
Biological Element 4 ± Special Status Bird Species   
Threats to special status bird species that occur on site are the same as listed above for CHIPs.  The 
prevalence of non-native plant species that may outcompete native plant species or facilitate spread 
of fire are a threat.  This Biological Element contains only one Tier/Goal.  The goal of this element is 
to protect foraging and nesting habitats for special status bird species on parcels already acquired 
and manage those lands in such a way as to promote the health of native habitats present on the 
project site.  
 
Task 1 addresses the management of legal and illegal OHV activities, removal of non-native weed 
species, implementation of fire-preventative measures, and other protection of riparian vegetation 
(e.g., prevent harvest of standing trees for wood) will all benefit special status bird species. The LMP 
encouraged additional focused breeding bird surveys to be conducted to determine species that 
occur and to establish a baseline to see if management actions are facilitating the persistence of 
targeted species at the project site.  Additional surveys were conducted in 2020 by SWCA biologists 
(see Table IV-3).  The LMP suggested that narrow footpaths be created in the dense riparian 
understory in order to facilitate future bird inventories.  These trails should not be established during 
the breeding season from March through September, nor should the trails provide new access to 
trespassing recreational vehicles but provide room for foot traffic only.    

 
Task 2 addresses whether the brown-headed cowbird whose parasitism is a significant impact to 
breeding special status bird species, are present at the project site.  No previous focused surveys 
were conducted for this species and the LMP states that baseline inventories along with focused 
parasitism studies would need to be completed over multiple seasons.  The results would be used to 
determine the need to implement a trapping program for the species.   

 
Biological Element 5 - Special Status Mammal Species 
The LMP indicated that threats to special status mammal species depend on their occurrence and 
prevalence at the project site.  As shown in Table IV-4, no special status mammal species were 
observed during 2016 surveys.  However, the LMP assumed that threats affecting CHIPs would be 
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the same as those affecting the Mojave River vole and any sensitive bat species should they occur 
on site in the future.  This Biological Element contains only one Tier/Goal; to ascertain presence and 
status of special status mammal species at the project site, and if present, manage the site for 
sustained populations.  In particular, the focus would be to determine the occurrence of Mojave River 
vole and Mohave ground squirrel on the subject property.  No focused surveys had been performed 
for either species prior to 2016, and no surveys were conducted at that time. The LMP concluded 
that such surveys should be performed, and these were completed in 2020 for Mohave ground 
squirrel (CMBC) and Mojave River vole in 2022 (ECORP).  No sign of Mohave ground squirrel was 
observed during the 2020 focused survey.  However, suitable habitat for MRV exists in various areas 
throughout the Palisades Ranch footprint. Habitat suitability within the property was varied and 
heavily dependent on soil moisture, with the highest quality habitat located within the Mojave River 
floodplain in the southern end of the property on both the north and south sides of Heritage Way (old 
Bryman Road). All the MRV captured during the survey were recorded in Trapping Area 1 and 
Trapping Area 2 (Figure IV-14. Trapping Results). The habitat within these two trapping areas was 
similar and both areas contained the following habitat characteristics that were ideal for MRV: 
� Dense grass cover 
� Moist friable soils 
� Dense canopy cover 
� Adjacent to flooded or ponded marsh habitat 
� Downed logs present 
� Brush piles and woodrat middens present 
 
No MRV were captured in Trapping Areas 3, 4, and 5. Although these drier portions of the river 
contained some structural characteristics that were suitable for the species, the lack of suitable soil 
moisture and associated vegetation likely precludes MRV from these drier northern reaches of the 
river. However, it is possible that MRV could disperse into and occupy these areas with the right 
conditions and/or during periods of heavy rain and flooding. 
 
MRV Management Recommendations 
The following are management actions to consider that could benefit MRV and increase their 
presence on the property. 
 
Invasive Plant Species Removal. A focused giant reed and salt cedar removal program could help 
increase soil moister and benefit the MRV and other special-status wildlife species that are dependent 
on riparian habitat. Because of the relatively closed nature of the riparian habitat at the UDQFK��LW¶V�
likely that an Arundo and Tamarisk eradication program could succeed in just a few years of 
VXFFHVVLYH�WUHDWPHQWV��,W¶V�LPSRUWDQW�WR�QRWH�WKDW�VXFK�UHPRYDO�HIIRUWV�EH�VWDJHG�ZLWK�QDWLYH�ULSDULDQ�
enhancement to prevent temporal loss of nesting habitat for riparian-breeding birds. 
 
Nonnative herbaceous grasses and forbs were also present within Trapping Areas 1 and 2. Although 
it is usually preferable to have nonnative species replaced by native species, it was evident based on 
the capture locations that MRV are existing within and utilizing some of these nonnative herbaceous 
species, especially the grasses, and removal nonnative herbaceous species could reduce the 
available habitat for MRV and replacing non-native herbaceous species with appropriate native 
species in riparian systems is exceedingly difficult. 
 

Impact Analysis: The proposed Palisades Ranch Restoration Project would include invasive 
species removal that would benefit MRV habitat. Thus, with MM BIO-1, which enforces the 
Conceptual Riparian Restoration Plan design drawing requirements to ensure minimal impact on 
special status species and their habitats, MRV would be greater protected under the proposed 
project than that which would occur under the existing conditions.  

 
Discourage or Eliminate OHV Use. OHV recreation was prevalent in the surrounding areas and some 
evidence of OHV use was observed within the survey area and on the property. Negative impacts of 
OHVs can include noise disturbance, damage to vegetation, soil compaction, increased runoff, soil 
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erosion, and degradation of water quality. Therefore, discouraging or eliminating OHV use on the 
property could benefit to MRV and other native plant and wildlife species. 
 

Impact Analysis: As stated in the Project Description, designated OHV routes on these adjacent 
BLM lands has continued onto and through the Palisades Ranch property, which has not been 
designated for such use. The MDLT intends to stop all OHV activity on the project site and to 
remedy the long-term damage directly caused by OHV Recreation and will be doing so through 
a separate CEQA process with California State Parks pursuant to a Grant that has been awarded 
to accomplish this work. As this is a separate project, it will not be evaluated as part of this Initial 
Study, however, it is important to note here that this work will contribute to protection of MRV and 
other species found within the Palisades Ranch.  

 
Hydrologic Considerations. It is also recommended that MDLT talk to a hydrologist familiar with 
western water conditions and dynamics, specifically in the Project area, to provide insights on how to 
effectively improve the soil moisture and expansion of wetland habitat within the river system. Actions 
to evaluate could include the following: 
� Mechanisms for increasing the local ground water levels; 
� Mechanisms for increasing local soil moisture; 
� Evaluate additional ways to impound water to be released into the streambed slowly over 
� time during dry periods; 
� Mechanisms to laterally spread water out from the steam bed to expand the size of the 
� wetland; and 
� Ways to create denser and broader riparian habitat conditions around ponded areas. 

 
Impact Analysis: The proposed Palisades Ranch Restoration Project would include improvement 
and expansion of the wetland and riparian area adjacent to and within the Mojave River, which 
would benefit MRV habitat. Thus, with MM BIO-1, which enforces the Conceptual Riparian 
Restoration Plan design drawing requirements to ensure minimal impact on special status 
species and their habitats, MRV would be greater protected under the proposed project than that 
which would occur under the existing conditions.  

 
American Bullfrog Removal. American bullfrogs (bullfrog; Lithobates catesbeianus) and bullfrog 
tadpoles were abundant within the ponded areas of Trapping Area 1 and Trapping Area 2, which is 
common in areas ponded as a result of beaver activity. Both tadpoles and adult bullfrogs are 
voracious feeders and can consume benthic algae and the eggs or offspring of many species of 
native invertebrates and vertebrates including fishes, reptiles, amphibians, water birds, and small 
mammals. It is also believed that bullfrogs, once established, can compete directly with native birds, 
reptiles, amphibians, and fishes for limited food resources. It has been confirmed that there is bullfrog 
predation on California voles (ECORP 2017). Bullfrogs have also been documented preying on the 
federally listed (endangered) arroyo toad (Anaxyrus californicus) and native fish species (ECORP 
2017). Because the property contains suitable habitat for arroyo toad and the state and federally 
listed (endangered) Mohave tui chub (Siphateles bicolor mohavensis), a coordinated bullfrog removal 
project could provide a benefit to MRV, arroyo toad, Mohave tui chub, and numerous other native 
fish, reptiles, amphibians, birds, and small mammals. 

 
Impact Analysis: The proposed Palisades Ranch Restoration Project does not, at this time, 
include American Bullfrog Removal, but through the implementation of MM BIO-2, the MDLT will 
consider adapting the Palisades Ranch Restoration Project to include removal of this species 
from the pertinent project areas. A program to remove this species could bolster the restoration 
efforts and special status species habitat restoration and rehabilitation program already proposed 
by MDLT, but doing so is not vital to the success of the proposed restoration project. As such, 
this component is not required to reduce a significant impact from occurring as a result of 
implementation of the Palisades Ranch Restoration Project. 
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Biological Element 6 - Southwestern Pond Turtle and Arroyo Toad   
The LMP concluded that the two species share a common characteristic in that they are unlikely to 
occur at the project site and stated that finding an individual of either species on site would be a 
significant discovery.  This Biological Element contains only one Tier/Goal; to ascertain presence and 
status of special status reptile and amphibian species on the subject property, and if present, manage 
the site for sustained populations by conducting focused surveys.  These surveys were completed in 
2020 with negative results.  In addition to the Southwestern pond turtle and Arroyo toad, biologists 
also focused the survey on the red-legged frog; no individuals of this species were observed.  
However, the LMP concluded that for Southwestern pond turtles the many beaver ponds occurring 
along the main river channel comprise the most likely habitat.   
 
Biological Element 7 - Mojave Tui Chub  
Mojave Tui chubs historically occurred in this stretch of the Mojave River but have since been 
extirpated.  Given that the species does not presently occur onsite, there were no threats identified.  
However, the LMP concluded that care must be exercised that the source population(s) is not 
adversely affected by removal of individuals to establish a refugium at Palisades Ranch Riparian 
Restoration project site.   

 
This Biological Element contains only one Tier/Goal; to consider the feasibility of establishing, 
operating, and managing a Mojave Tui chub refugium at the project site.  Task 1 is to establish, 
operate, and manage a Mojave Tui chub refugium if conditions are favorable.  For this species, the 
LMP concluded that it beyond the scope to fully describe how such a refugium would be established, 
except to say that the Managing Partners must work closely with agency biologists and others to 
establish, operate, and manage it. 
 
Operations/Maintenance impacts associated with the implementation of the LMP were considered to 
be beneficial in that they would curtail existing negative impacts such as trespassing by motor 
vehicles, particularly motorcycles, and illegal dumping.  Installing gates/locks and ensuring that 
existing locks are functional along existing roads would control trespassing and dumping.  Removal 
of existing dumped material would eliminate this impact and reduce the likelihood of continued 
dumping.  Finally, implementation includes the continuing employment of an on-site caretaker to 
control access and keep the site clean.   

 
2021 Conceptual Riparian Restoration Plan 
In 2020, SWCA completed a comprehensive assessment of the project site in order to develop the 
Conceptual Riparian Restoration Plan for the project site.  Work included completing collecting and 
interpreting ecological data related to the Mojave River and riparian zone soils, hydrology, 
groundwater levels, hydraulic condition, geomorphology, vegetation, history, and avian community to 
understand ecosystem processes and inform river channel and riparian restoration planning within 
the project site.  SWCA and others also completed a number of focused surveys as recommended 
in the LMP and compiled information about special status species birds, butterflies, mammals, 
reptiles, amphibians, and the Mohave tui chub to develop criteria for riparian enhancement and 
restoration to benefit special status species. The primary focus of these studies was to assist in the 
development of 60 percent design drawings to restore aquatic and riparian habitat within the 69-
hectare (170-acre) abandoned agricultural field and the Mojave River channel adjacent to the 
agricultural field with an additional 8.1 hectares (20 acres) for a total of 77.1 hectares (190 acres). 

 
In addition, SWCA mapped 336 hectares (831 acres) riparian vegetation of which 84 hectares (208 
acres) was dominated by noxious weeds (perennial pepperweed and prickly Russian thistle). Big 
saltbush, red willow, and Fremont cottonwood were dominant in other areas. Tamarisk and giant reed 
occurred in isolated patches throughout the project site.  This information was then used to identify 
areas for integrated weed management and to create a plant palette for riparian revegetation and 
enhancement.  
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Upon completion of surveying and mapping tasks, SWCA synthesized the information to develop the 
Conceptual Riparian Restoration Plan. The plan focuses on the restoration of the abandoned 
agricultural field and adjacent Mojave River channel to restore the floodplain channel and bench with 
a side channel, cottonwood field, and pond to increase riparian and aquatic habitats. SWCA 
developed design drawings for the preferred alternative to restore the abandoned agricultural field 
that would result in approximately 30 hectares (75 acres) of riparian forest expansion. The 60 percent 
design is included in its entirety in Appendix D of the Conceptual Restoration Plan (Initial Study 
Appendix 1).  The Project Description provides a detailed description of the Plan. 
 
Restoration activities include: (1) riparian enhancement actions such as planting, soil amendments, 
irrigation, weed treatments, placement of small woody debris; (2) riparian restoration actions such as 
river channel alignment, terrace cutting, grading, installation of in-channel structures, and other 
construction actions that require heavy equipment; (3) implementation of best management practices 
(BMPs) during construction and long-term management and maintenance of restored habitats to 
address threats as they arise.  Such threats to the restored habitats and associated special status 
species as those identified in the LMP and reiterated in the Conceptual Restoration Plan are off-
highway vehicle trespass and exotic plant species (noxious/invasives), as well as pathogens and soil 
contaminants.  The Plan includes metrics for determining restoration success and assumes that long-
term management and maintenance would include provisions to allow supplementary measures to 
be initiated to promote healthy riparian habitat such as supplemental plantings, controlled flooding to 
assist in the establishment of vegetation, and erosion control.   
 
Restoration would include planting cottonwoods, willows and shrubland to support the southwestern 
willow flycatcher, and severDO�RWKHU�VSHFLHV�LQFOXGLQJ�OHDVW�%HOO¶V�YLUHR��ZHVWHUQ�\HOORZ-billed cuckoo, 
&RRSHU¶V� KDZN�� /XF\¶V� ZDUEOHU�� VXPPHU� WDQDJHU�� \HOORZ� ZDUEOHU�� DQG� \HOORZ-breasted chat. 
Additionally, plantings of mesquite would enhance habitat complexity and provide potential foraging 
DQG�RU�QHVWLQJ�KDELWDW�IRU�OHDVW�%HOO¶V�YLUHR��ZHVWHUQ�\HOORZ-ELOOHG�FXFNRR��DQG�/XF\¶V�ZDUEOHU��� 

 
In addition, restoration of aquatic habitat would involve reconnecting the abandoned agricultural field 
to the river by reestablishing a nested floodplain that resembles historic floodplain conditions and 
creating a pond.  The creation of the pond and channels could provide habitat for the Southwestern 
pond turtle and Arroyo toad.   
 
Construction 
Restoration activities will be completed in phases beginning with a pilot project, a 15-acre pilot project 
with deep planting of willow and cottonwoods.  Construction equipment would consist of a Waterjet 
Stinger, cutting and pruning tools, chicken wire and/or steel cloth; tracked vehicle such as a skidsteer 
(e.g., bobcat) with mower attachment and manual tools (e.g., weed-eaters); grazing by sheep or 
goats may also be used to remove thatch; aquatic-label herbicide applied to perennial pepperweed 
via backpack sprayer, wicking or hand wiping; buckets for broadcasting seed of native riparian plants.  
A Waterjet Stinger is a steel tube attached to a hose and generator designed to develop a small shaft 
to groundwater to allow willows and cottonwoods to be planted. 
 
The restoration project will be completed in three phases and will utilize the following tools and 
equipment: survey equipment, earth-moving heavy equipment and hauling equipment (e.g., backhoe-
excavator, dump truck); silt fencing; manual cutting, pruning, digging tools, buckets, Waterjet Stinger; 
planting containers and stakes, chicken wire and/or steel cloth, native seed, arbuscular mycorrhizal 
cultures; tracked vehicle (e.g., skidsteer) with mower attachment, herbicide (aquatic label for 
perennial pepperweed, imazapyr for giant reed and tamarisk), backpack sprayer; erosion control 
seed; weed-free straw; irrigation hoses, water pump. 
 
Installation of the irrigation system will require utilization of the following tools and construction 
equipment: irrigation hoses, buckets, water pump.  Construction of the trail to the bridge, nested loop 
trail, trail through the pollinator garden, and parking lot will require utilization of the following tools and 
construction equipment: earth moving equipment, native seed, manual cutting, pruning, digging tools, 
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hammers, mallets, planting containers and stakes, buckets, chicken wire and/or steel cloth, crusher 
fines. 

 
Operation 
On-going During Operation. Maintenance activities would include temporary irrigation of the 
restoration areas for up to three years after revegetation depending on the success of the species 
planted.  Weed management will also be ongoing, especially following restoration implementation. In 
total, 80 acres of vegetation enhancement were identified for weed management with a focus on 
perennial pepperweed. Weed management would require visits to Palisades Ranch in the amount of 
an estimated 20 days per year, would be accomplished by a staff of 4-8 persons and would require 
the utilization of the following tools and construction equipment: tracked vehicle (e.g., skidsteer) with 
mower attachment and manual tools (e.g., weed-eaters); manual digging, cutting, puning tools; 
aquatic-label herbicide applied to perennial pepperweed via backpack sprayer, wicking or hand 
wiping, imazapyr applied to giant reed and tamarisk. 

 
Monitoring Activities. Such activities will also be on-going to measure success of the project. 
Vegetation and wildlife monitoring will be conducted regularly to provide knowledge of the distribution 
and abundance of target species and evidence of restoration success in relation to project goals. In 
addition, records of noxious weed treatments should be maintained to track the effectiveness of 
methods, especially methods for perennial pepperweed control. Vegetation mapping and monitoring 
to track the extent of noxious weed patches and search for potential new occurrences of noxious 
weeds that could become problematic if not treated swiftly should occur at least every 5 years and 
more frequently in recently disturbed sites.  It is anticipated that monitoring would require visits to 
Palisades Ranch in the amount of an estimated 30 days per year and would be accomplished by a 
staff of 2-4 persons.  
 
Recreational Use.  Recreational use would be passive and consist of walking/hiking around 
established trails within the project site.  MDLT anticipates that, during the cooler months (6-8 months 
per year) Palisades Ranch may see an average of 10 visitors per day.  

 
Daily Operation.  Daily operations would consist of a caretaker monitoring on-site activities, with 
volunteers visiting the site on an as-needed basis, anticipated to average two persons per day for 60 
calendar days per year.  

 
Construction activities would result in changes in existing conditions through the removal of stands 
of noxious weeds including giant reed, tamarisk, cheatgrass and Russian thistle, some of which 
provide nesting and foraging opportunities for special status species. USFWS and CDFW may need 
to be consulted regarding threatened and endangered species documented to occur within an area 
of potential impact for future individual projects.  Prior to initiation of construction activities for future 
projects, focused surveys for special status species shall be conducted, and if present, management 
actions could include consultations under the Fish and Wildlife Coordination Act and Section 2081 of 
the State Fish and Game Code.   

 
Based on an evaluation of the specific project location, because the amount of area to be disturbed 
by the whole project will be greater than one acre, the Lead Agency will be required to file a Notice 
of Intent (NOI) for a General Construction permit to comply with the National Pollutant Discharge 
Elimination System (NPDES) requirements.  The NOI is filed with the State Water Resources Control 
Board and enforced by the Santa Ana Regional Water Quality Control Board (RWQCB). A 
Stormwater Pollution Prevention Plan (SWPPP) must be implemented in conjunction with 
construction activities.  This is discussed in further detail in previous Subsection X, Hydrology and 
Water Quality.  

 
7KH�SURMHFW�LQFOXGHV�WKH�SRWHQWLDO�GLVFKDUJH�RI�ILOO�LQWR�RU�DOWHUDWLRQV�RI�³ZDWHUV�RI�WKH�8QLWHG�6WDWHV�´�
³ZDWHUV�RI� WKH�6WDWH�´�DQG�VWUHDP�EHGV�RI� WKH�6WDWH�RI�&DOLIRUQLD�� �5HJXODWRU\�SHUPLWV� WR�DOORZ� ILOO�
and/or alteration activities due to project activities such as pipeline installation are likely be required 
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from the Army Corps of Engineers (ACOE), the Regional Water Quality Control Board, and CDFW 
over the life of the restoration project.  A Section 404 permit for the discharge of fill material into 
³ZDWHUV� RI� WKH� 8QLWHG� 6WDWHV´� PD\� EH� UHTXLUHG� IURP� WKH� $&2(�� D� 6HFWLRQ 401 Water Quality 
Certification may be required from the Regional Board; a Report of Waste Discharge may be required 
from the Regional Board; and a 1600 Streambed Alteration Agreement may be required from the 
CDFW. 

 
Project Design Requirements 
The Conceptual Riparian Restoration Plan design drawing include a number of requirements to 
ensure minimal impact on special status species and their habitats.  These requirements shall be 
enforced through the implementation of the following mitigation measures:  
 
BIO-1 Design drawings Sheet 3 include the following relevant requirements to 

protect biological resources during construction that shall be imple-
mented by the project: 
8. Construction of work shall occur outside of conservation species 

nesting periods, aquatic spawning, and other time periods as 
described in said permits. 

18. Initial construction staking of protect in place (pip) trees, biological 
habitats, and special aquatic habitat areas shall be staked by the 
project biologist prior to construction. Protect in place areas shall be 
maintained by the contractor during the duration of the project. 

38. Engineer and the project biologist shall mark all trees for removal and 
selective clearing and pruning for equipment access and site 
restoration. 

 
Protect in Place (PIP) 
39. Contractor guarantees that care, caution and best management 

techniques are implemented to maximize the survivability of native 
mature trees not designated for removal. 
a. All PIP vegetation shall have a minimum of 99 percent success rate, 

showing vigor and general health, for 24 months after pip 
measures are conducted. 

b. During construction additional pruning, irrigation, or fertilizer to 
restore health to the PIP vegetation shall be conducted at the 
FRQWUDFWRU¶V�H[SHQVH� 

d. USFWS/DWR aquatic personnel shall be notified two weeks prior 
to construction of the project. All coffer dams and in-stream work 
shall coordinate with the project biologist at least two weeks prior 
to construction of the project. Initial in-stream construction shall 
have a project biologist monitor construction at the start of in-
stream construction areas. Contractor shall notify at all times if 
there are any observed aquatic species trapped in residual pools 
or near the designated in-stream construction areas. The handling 
and relocation of aquatic and terrestrial species shall be done by 
the project biologist under special provisions outlined in permit 
approvals. 

g. Any and all riparian areas and riparian vegetation outside of the 
limits of disturbance shall be protected in place. 

h. No construction supplies, fuels nor oils shall be stored in riparian 
areas, no vehicles nor heavy equipment shall be allowed into 
riparian areas other than the designated channel access sites, and 
routes. No discharge of any unspecified materials shall be allowed 
into any riparian areas. Riparian areas outside of designated 
equipment areas shall be traversed only by foot and leak free hoses 
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may cross riparian vegetation. Any incidentally disturbed riparian 
areas shall be restored to pre-construction conditions. 

 
Vegetation Maintenance 
43. Temporary irrigation (1-2 years) using drip and sprinkler system is 

anticipated and will be included in the final design. 
44. The Contractor shall perform continuous weed control and warranty all 

plantings for 24-month period. 
 
Design drawings Sheet 4 include the following relevant requirements to 

protect biological resources during construction: 
2. The Project is anticipated to be permitted under CEQA and a USACE 

nationwide 27. Final plans for construction shall adhere to all special 
provisions outlined in said permits. The Contractor shall finalize a 
stormwater pollution prevention plan. 

3. The Contractor shall obtain local construction permits and adhere to 
all provisions and requirements. 

4. No heavy equipment shall operate in the vegetation enhancement 
areas. Areas shall be traversed by foot traffic only. 

5. Construction equipment shall access riparian areas at designated 
locations only. 

6. Construction activities in the designated riparian areas shall be 
directed by field biologist. 

7. Work in riparian areas shall only occur during base flow conditions. 
Contractor shall monitor weather and plan each da\¶V�ZRUN�DFFRUGLQJ�
to conditions. Contractor shall stabilize areas to anticipate for storm 
flow during off work hours. Flows in the Mojave River are variable and 
flash flood may occur during the construction period. Areas may need 
additional temporary best management practices to isolate the 
working area from storm water event flows. Coffer dam to be placed 
upstream of the constructed side channel work area. 

7. Select tree removal and transplanting of existing riparian plants shall 
be directed by field biologist. 

8. All large branch and root cuts to protect in place trees in the 
designated riparian areas shall be performed by a state of ca certified 
arborist. 

9. Construction of boardwalk piers, overlook wall, and pump utilities shall 
isolate areas from flowing water. Any pumped ground water shall be 
filtered prior to discharging to the Mojave River. Concrete washout 
shall be disposed offsite. 

10. Equipment fueling and maintenance areas shall be in designated 
upland staging area only. 

11. Equipment shall not be left in riparian areas during off-work hours and 
shall be stored in upland staging area only. 

12. Contractor shall have signs and barriers to prevent public entry during 
construction activities. 

13. All areas shall be restored with adequate cover and temporary 
stabilization techniques until conditions warrant. 

14. Contractor shall maintain/repair/replace best management practices 
as needed until adequate vegetation cover is established. 

15. Silt fencing shall be placed down gradient of earth work at all times. 
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Additional Restoration Efforts 
Where appropriate, small diameter limbs collected from the restoration 
efforts shall be salvaged to create small brush piles in the upper portion 
of the Palisades Ranch to provide cover for species such as quail, etc.  

 
These requirements shall be appended to the pURMHFW¶V�0LWLJDWLRQ�0RQLWRULQJ�DQG�5HSRUWLQJ�3URJUDP�
(MMRP) to ensure compliance in order to minimize impacts on existing special status species and 
habitats to the extent feasible. 
Mitigation Measures 
In addition to MM BIO-1, above, the following mitigation measures shall be implemented to reduce 
impacts to MRV, arroyo toad, and Mohave tui chub from American Bullfrog presence within the 
Mojave River at Palisades Ranch. No other mitigation measures will be required beyond the Project 
Design Requirements listed above. 

 
BIO-2 MDLT shall consider the modification of the Restoration Plan to include 

removal of American Bullfrog from the stretch of the Mojave River that 
traverses through Palisades Ranch (refer specifically to the areas shown 
on Figure IV-13 and IV-14). A qualified biologist shall be retained, should 
an American Bullfrog Removal Program be included in the Restoration 
Plan, to draft and administer the provisions of the Removal Program.  

 
b. Less Than Significant With Mitigation Incorporated ± 0'/7¶V�LQWHQW�LQ�SURSRVLQJ�WKH�UHVWRUDWLRQ�RI�

riparian habitat at the project site is to reduce the impacts associated with previous agricultural uses, 
as well as neglect of the site once agriculture activities ceased.  Riparian enhancement actions 
include planting, soil amendments, irrigation, weed treatments, and placement of small woody debris. 
Riparian restoration actions include river channel alignment, terrace cutting, grading, installation of 
in-channel structures, and other construction actions that require heavy equipment.    

 
Restoration would include planting cottonwoods, willows and shrubland to support the southwestern 
ZLOORZ�IO\FDWFKHU��DQG�VHYHUDO�RWKHU�VSHFLHV�LQFOXGLQJ�OHDVW�%HOO¶V�YLUHR��ZHVWHUn yellow-billed cuckoo, 
&RRSHU¶V� KDZN�� /XF\¶V� ZDUEOHU�� VXPPHU� WDQDJHU�� \HOORZ� ZDUEOHU�� DQG� \HOORZ-breasted chat. 
Additionally, plantings of mesquite would enhance habitat complexity and provide potential foraging 
DQG�RU�QHVWLQJ�KDELWDW�IRU�OHDVW�%HOO¶V�YLUeo, western yellow-ELOOHG�FXFNRR��DQG�/XF\¶V�ZDUEOHU��� 

 
In addition, restoration of aquatic habitat would involve reconnecting the abandoned agricultural field 
to the river by reestablishing a nested floodplain that resembles historic floodplain conditions and 
creating a pond.  The creation of the pond and channels could provide habitat for the Southwestern 
pond turtle and Arroyo toad.   

 
Project design features and mitigation measures identified in the previous section would ensure that 
the proposed restoration plan would not have a substantial adverse effect on any riparian habitat or 
other sensitive natural community identified in local or regional plans, policies, regulations or by 
CDFW or USFWS. Furthermore, implementation of the following mitigation measure will further 
ensure that construction efforts required to implement the proposed restoration project would not 
pose any harm to sensitive natural communities or riparian habitat on site.  
 
BIO-3 Plastic mono-filament netting (erosion-control matting) or similar material 

will not be used in erosion control materials to prevent potential harm to 
wildlife. Materials such as coconut coir matting or tackified hydroseeding 
compounds will be used as substitutes. 

 
Implementation of the above mitigation measure, as well as MM BIO-1, above, would ensure that the 
proposed project would not result in any significant adverse impacts under this issue.  
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c. Less Than Significant With Mitigation Incorporated ± The proposed project would result in the creation 
and maintenance of riparian (river channels) and aquatic (pond) functions at the project site.  
Enhancement of riverine functions to support special status invertebrate, bird and mammal species 
and the creation of a pond to support aquatic species would have a beneficial effect.  Although as 
described in the Project Description and in Section IV(a), above, riparian and restoration activities 
would result in the direct removal and filling of some areas within the Mojave River and adjacent 
floodplain locally, it would not result in a substantial adverse effect to State or federally protected 
wetlands.  Project design features and mitigation measures to be implemented during construction 
would ensure that impacts would be less than significant. Furthermore, activities that occur within the 
jurisdictional limits of the Mojave River would be subject to the Clean Water Act (CWA) and Fish and 
Game Code (FGC) under the jurisdictions of United States Army Corps of Engineers (USACE), 
Regional Water Quality Control Board (RWQCB), and CDFW, respectively.  Therefore, any proposed 
permanent or temporary impacts to this feature would require a Streambed Alteration Agreement 
from the CDFW, as well as CWA Sections 401/404 permits from the RWQCB and USACE, 
respectively. 

 
USACE 404 Permit  
 
The proposed activity will require a section 404 of the CWA permit for discharges of dredged or fill 
material into Waters of the U.S (WoUS).  It is likely this project will fall under the nation-wide permit 
(NWP) #27 ± Aquatic Habitat Restoration, Enhancement, and Establishment Activities (Reauthorized 
2-25-22). There are no acreage or linear foot limits in this NWP.  A Pre-Construction Notification will 
be required.     

 
Regional Water Quality Control Board: 401 Certification/State Waste Discharge Requirements 
(WDR): 
 
The project area is within the jurisdiction of the Lahontan RWQCB.  Under Section 401 of the CWA, 
the RWQCB must certify that the discharge of dredged or fill material into WoUS does not violate 
state water quality standards.  The RWQCB also regulates impacts to Waters of the State of 
California under the Porter Cologne Water Quality Act through the issuance of State General Waste 
Discharge Order, or Waste Discharge Requirements, depending upon the level of impact and the 
waterway.  In addition to the formal application materials and fee (based on area of impact), a copy 
of the appropriate California Environmental Quality Act (CEQA) documentation must be included with 
the application. 
 
CDFW Lake or Streambed Alteration Agreement  
 
A Lake or Streambed Alteration Agreement (LSAA) is required for all activities that alter streams and 
lakes and their associated riparian habitat.  In addition to the formal application materials and fee 
(based on cost of the project), a copy of the appropriate CEQA documentation must be included with 
the application.  The project will impact CDFW jurisdictional streambed as part of the restoration, 
enhancement, and creation plan where the project proposes to remove berms, non-native tree 
species, install faux beaver dams, and other flow modifications. The proposed activities associated 
with the in-river projects will require a LSAA. 
 
State Water Resources Control Board: Section 402 NPDES 
 
Any destabilization greater than 1 acre will require coverage for NPDES under the State General 
Construction Permit.  In order to apply for coverage, a Stormwater Pollution Prevention Plan 
(SWPPP) will need to be developed and used as part of the Notice of Intent filed with the State Water 
Resources Control Board.  In addition to the formal application materials a fee (based on area of 
impact) will be required. 
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The following mitigation measure shall ensure that the above permits are obtained by the Applicant 
to minimize impacts to jurisdictional waters: 
 
BIO-4 The Applicant shall prepare and submit a Regional Water Quality Control 

Board 401 Certification, a Fish and Game Code Section 1602 Lake or 
Streambed Alteration Agreement, and a State Water Resources Control 
Board: Section 402 NPDES. No ground disturbance within jurisdictional 
waters shall occur until the MDLT obtains the above permits and provides 
the District verification of permit acquisition.  Note that the final compen-
sation package contained in the permit shall be implemented by the MDLT.  
If the permit conditions are different than the mitigation listed in this 
document to protect biological resources, the MDLT shall implement the 
mitigation identified in the permits, which must be equivalent or more 
effective in mitigating or avoiding potential significant effects and the 
substitution of any mitigation measure will not cause any potentially 
significant effect on the environment. 

 
With implementation of MM BIO-4, above, the proposed project would comply with USACE and 
RWQCB under Sections 404/401 of the CWA and therefore result in less than significant impacts to 
state or federally protected wetlands. 

 
d. Less Than Significant Impact ± The Palisades Ranch restoration project site is located within the 

historic reach of the Mojave River near the community of Helendale in the County of San Bernardino.  
The project site provides habitat for a variety of native and migratory species.  The Palisades Ranch 
Conceptual Riparian Restoration Plan has been prepared to restore and enhance the project site by 
restoring the abandoned agricultural field and adjacent Mojave River channel and bench with a side 
channel, cottonwood field, and a pond to increase riparian and aquatic habitats.  The intent is to 
increase the use of the site by native and migratory species for nesting and foraging. The MDLT does 
intend to install fencing along the western edge of Palisades Ranch, outside of the limits of the 
proposed project site. This fencing is intended to control off-highway vehicle impacts at Palisades 
Ranch and will be analyzed under a separate CEQA approval. This fence would be located west of 
the top of the Palisades, and would therefore have no potential to interfere with wildlife movement 
within the restoration area, which provides access to the Mojave River. Furthermore, the proposed 
fencing would not include entire site coverage, and therefore would ultimately not serve to impede all 
wildlife from accessing the site at the edges of the proposed fence line (shown on Figure IV-15). 
Therefore, the proposed project would not interfere substantially with the movement of any native 
resident or migratory fish or wildlife species or with established native resident or migratory wildlife 
corridors, or impede the use of native wildlife nursery sites. 

 
e&f. Less Than Significant Impact ± The project site is located in an unincorporated area of the County of 

San Bernardino along a stretch of the Mojave River.   
 

The project site is not located in an area governed by an adopted Habitat Conservation Plan or 
Natural Community Plan.  However, although the County of San Bernardino is not the lead agency 
for the project, and the San Bernardino County Flood Control District (SBCFCD) manages the 
floodway of the Mojave River at Palisades Ranch.  SBCFCD has expressed an interest in participating 
LQ� WKH� UHVWRUDWLRQ� SURMHFW�� � 7KHUHIRUH�� FRPSOLDQFH� ZLWK� 6HFWLRQ� ���������� RI� WKH� &RXQW\¶V�
Development Code would be applicable to the project.   
Section 88.01.080, reads as follows: 
 
This Section provides regulations to promote healthy and abundant riparian habitats that protect 
watersheds; control transmission and storage of natural water supplies; provide unique wildlife 
habitats for rare, endangered and threatened plants and animals; provide attractive environments; 
control natural soil erosion and sedimentation to protect stream banks subject to erosion and 
undercutting; and provide sufficient shade to reduce temperature and evaporation and the growth of 
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algae in streams. The provisions of this Section are intended to augment and coordinate with the 
responsibilities of the California Department of Fish and Game (Wildlife).   

 
Section 88.01.050 is the County Development Code section that relates to the issuance of a native 
tree or plant removal permit. 
(a) Applicability. 

(1) Applicable Areas. The provisions of this Section shall apply to all riparian areas located on 
private land in all zones within the unincorporated areas of the County and to riparian areas 
on public land owned by the County, unless exempt as specified by § 88.01.030 (Exempt 
Activities) and by Subdivision (2) (Exemptions), below. 

(2) Exemptions. The provisions of this Section shall not apply to: 
(A) Emergency Flood Control District operations or water conservation measures 

established and authorized by an appropriate independent Special District.  
(B) An area that has an existing man-made impervious structure, which is greater than 

120 square feet in roof area, between the area proposed to be disturbed by a 
development permit and the bank of a subject stream, as measured in a straight line 
perpendicular to the centerline of the stream. 

(b) Regulated Riparian Plants. 
(1) Vegetation Described. The removal of vegetation within 200 feet of the bank of a stream, or 

in an area indicated as a protected riparian area on an overlay map or Specific Plan, shall 
require approval of a Tree or Plant Removal Permit in compliance with § 88.01.050 (Tree or 
Plant Removal Permits) and shall be subject to environmental review.  

(2) Streams. For the purposes of this Section, streams include those shown on United States 
Geological Survey Quadrangle topographic maps as perennial or intermittent, blue or brown 
lines (solid or dashed), and river wash areas. 

(c) Preconstruction Inspections.  Preconstruction inspections shall include the verification of the 
presence of riparian vegetation.  

(d) Conditions of Approval. Conditions of approval for removal of riparian vegetation may be imposed 
in addition to, and in combination with, any condition imposed in compliance with § 88.01.050 
(Tree or Plant Removal Permits). 

 
7KH�SURSRVHG�SURMHFW�ZRXOG�EH�UHTXLUHG�WR�FRPSO\�ZLWK�WKH�&RXQW\¶V�Code of Ordinances, and as this 
is a mandatory requirement, no mitigation is required to enforce compliance thereof. Ultimately, the 
potential for the proposed project to conflict with local policies or ordinances pertaining to biological 
resources would be considered a less than significant impact, and implementation of the proposed 
project would therefore not result in a significant impact to any Habitat Conservation Plan, Natural 
Community Conservation Plan, or other approved local, regional, or state habitat conservation plan. 
Impacts are less than significant and no mitigation is required.  
 
 

https://codelibrary.amlegal.com/codes/sanbernardino/latest/sanberncty_ca/0-0-0-77378#JD_88.01.030
https://codelibrary.amlegal.com/codes/sanbernardino/latest/sanberncty_ca/0-0-0-77417#JD_88.01.050
https://codelibrary.amlegal.com/codes/sanbernardino/latest/sanberncty_ca/0-0-0-77417#JD_88.01.050
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V.  CULTURAL RESOURCES: Would the project:     
 
a) Cause a substantial adverse change in the 
significance of a historical resource pursuant to 
§15064.5? 

    

 
b) Cause a substantial adverse change in the 
significance of an archaeological resource pursuant to 
§15064.5? 

    

 
c) Disturb any human remains, including those interred 
outside of formal cemeteries? 

    

 
SUBSTANTIATION: A cultural resources report has been prepared to evaluate the potential for cultural 
resources to occur within the project area of potential effect titled ³Identification and Evaluation of Historic 
Properties, Palisades Ranch Ecological Restoration Project, Helendale Area, San Bernardino County, 
California´�SUHSDUHG�E\�&50�7(&+�GDWHG�April 21, 2022 (Appendix 8).  The following summary information 
has been abstracted from this report.  It provides an overview and findings regarding the cultural resources 
found within the project area. 
 
Regulatory/Statutory Framework 
Section 106 of the National Historic Preservation Act mandates that federal agencies take into account the 
effects of their undertakings on historic properties and seek ways to avoid, minimize, or mitigate any 
DGYHUVH�HIIHFWV�RQ�VXFK�SURSHUWLHV�����&)5�������D�����³+LVWRULF�SURSHUWLHV�´�DV�GHILQHG�E\�WKH�$GYLVRU\�
Council on Historic Preservation, incOXGH� ³DQ\� SUHKLVWRULF� RU� KLVWRULF� GLVWULFW�� VLWH�� EXLOGLQJ�� VWUXFWXUH�� RU�
object included in, or eligible for inclusion in, the National Register of Historic Places maintained by the 
6HFUHWDU\� RI� WKH� ,QWHULRU´� ���� &)5� �������O���� � 7KH� HOLJLELOLW\� IRU� LQFOXsion in the National Register is 
determined by applying the following criteria, developed by the National Park Service as per provision of 
the National Historic Preservation Act: 
 

The quality of significance in American history, architecture, archaeology, engineering, and culture is present 
in districts, sites, buildings, structures, and objects that possess integrity of location, design, setting, materials, 
workmanship, feeling, and association and 
(a) that are associated with events that have made a significant contribution to the broad patterns of our 

history; or 
(b) that are associated with the lives of persons significant in our past; or 
(c) that embody the distinctive characteristics of a type, period, or method of construction, or that represent 

the work of a master, or that possess high artistic values, or that represent a significant and 
distinguishable entity whose components may lack individual distinction; or 

(d) that have yielded, or may be likely to yield, information important in prehistory or history.  (36 CFR 60.4) 
 
Results and Findings of the Cultural Resources Report 
 
Cultural Resource Studies In the Vicinity of the Project 
According to the South Central Coastal Information Center (SCCIC) records, portions of the area of 
potential effect (APE) have been subject to at least 12 cultural resources studies completed as early as 
1940 and as recent as 2014 (Figure V-1).  As a result of the previous survey efforts in the vicinity, two 
historical/archaeological sites, designated 36-000184 (CA-SBR-184) and 36-026214 in the California 
Historical Resources Inventory, have been recorded as lying partially within the APE boundaries.  Site 36-
000184 was described in the 1940s-1960s as a prehistoric²i.e., Native American²habitation area with 
possible burials, and Site 36-026214 was recorded in 2013 as a steel Pratt pony truss bridge that had been 
relocated from the City of Grand Terrace in 1988-1989 (Smith 1941; Vititow 1963; Glentis 2013).  
 

• • • 

• • • 
• • • 
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Within the one-mile scope of the records search, SCCIC records identified at least 15 other previous studies 
on various tracts of land and linear features (Figure V-1).  In all, more than half of the land within the one-
mile radius has been surveyed, resulting in the recordation of 14 additional historical/ archaeological sites 
and one isolate²i.e., a locality with less than three artifacts²as listed in Table V-1.  Two of the sites and 
the one isolate were prehistoric in nature, with the isolate consisting of a single chert flaked tool.  One of 
the sites was a village site originally recorded roughly 0.26 mile to the east as scatters of artifacts, numerous 
house pits, and multiple burials, while the other was recorded as a sparse lithic scatter containing six pieces 
of flaked stone (see Table V-1).   
 
The other 12 sites all dated to the historic period and represented six buildings or groups of buildings, 
including a farmstead, three refuse scatters, and three linear features, namely the Mojave Trail, the former 
U.S. Route 66, and a power transmission line (see Table V-1).  None of these 15 additional cultural 
resources was found in the immediate vicinity of the APE, and thus none of them requires further 
consideration during this study. 
 

Table V-1 
PREVIOUSLY RECORDED CULTURAL RESOURCES WITHIN THE SCOPE OF THE RECORDS SEARCH 

 
Site No. Recorded by/Date Description 

36-000183 Various 1909-2015 Village site with scattered artifacts, house pits, and burials 
36-000184* Smith 1941 Prehistoric habitation site with possible burials 
36-002074 Smith 1973 Sparse lithic scatter 
36-002910 Various Former U.S. Highway 66/National Old Trails Highway 
36-003033 Various Segments of the Mojave Trail 
36-010317 Various 1993-2016 Barstow to Victorville 34.5kV transmission line 

36-020970 Brunzell and Leonard 2009 Farmstead with associated structures and other features 
36-020971 Brunzell and Leonard 2009 Historic-period refuse scatter 
36-020972 Brunzell and Leonard 2009 Historic-period refuse scatter 
36-020973 Brunzell and Leonard 2009 Historic-period refuse scatter 
36-025616 Castells 2013 Two single-family residences, circa 1957 and 1968 
36-025617 Castells 2013 Two single-family residences, circa 1922 and 1968 

36-025618 Castells 2013 Single-family residence, circa 1930 
36-025619 Castells 2013 Ranch-style single-family residence, circa 1948 
36-025620 Castells 2013 Minimal Traditional-style single-family residence, circa 1965 
36-026214* Glentis 2013 Grand Terrace Bridge 
36-028539 HDR, Inc. 2015 Isolate: chert flaked tool 

 
 
Geoarchaeological Profile of the Project Area 
Geologic mapping by Dibblee (1967; 2008) shows the APE to be situated primarily upon alluvial sediments 
derived from the Mojave River or adjacent higher ground.  Subject to frequent flooding and constant erosion, 
these sediments in the Mojave River floodplain would not have presented a favorable setting for long-term 
human habitation in prehistoric times, nor are they conducive to the preservation of archaeological deposits 
in situ.  The deeper sediments in the Victorville area, underneath the Mojave River alluvium, are generally 
considered to be of Pleistocene age.  Deposited more than 11,700 years ago, these older sediments 
predated the proliferation of human settlements in southern Mojave Desert and are likely to be culturally 
sterile. 
 
Past archaeological findings in the Victor Valley region (Tang et al. 2005; Dahdul et al. 2007) and 
ethnohistorical literature (Bean and Smith 1978) indicate that longer-term residential settlement of the 
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Native population in prehistoric times was more likely to occur on elevated terraces, hills, and finger ridges, 
in proximity to natural waterways but outside the active floodplain, which would have been used mainly for 
resource procurement and travel.  Given its geomorphologic profile, the subsurface sediments in the APE 
appears to relatively low in sensitivity any intact, potentially significant archaeological remains of prehistoric 
origin, except at higher elevations. 
 
Historical Overview 
Historical sources consulted for this study demonstrate that the APE lies within a half-mile from what was 
historically the main transportation corridor across the Victor Valley, where the Mojave/Salt Lake Trail, and 
Santa Fe Railway, and U.S. Highway 66 were all routed through (Exhibits V-1 to V-3).  However, 
development in the project vicinity was evidently dictated much more by the closer presence of the Mojave 
River and its floodplain, as little evidence of settlement activities was observed in the APE during the historic 
period except at the headquarters of the Palisades Ranch in the southwestern corner, with the rest of the 
property used solely as farmlands (Exhibits V-1 to V-3; UCSB 1929-1973; NETR Online 1952-1969). 
 
 

 
 
Exhibit V-1: The APE and vicinity in 1853-
1855.  (Source: GLO 1855; 1856)  

Exhibit V-2:  The APE and vicinity in 1920-
1932.  (Source: USGS 1934)

Exhibit V-3:  The APE and vicinity in 1952-
1956.  (Source: USGS 1956) 
 

 
Most of the farmlands of the ranch, lying on level terrain along the western side of the Mojave River channel, 
falls within the boundary of a 160-acre homestead patent that George Washington Decrow obtained from 
the U.S. government in 1892 (BLM n.d.).  A life-long farmer, George Decrow (1841-1902) and his wife Lucy 
(1849-1921; nee Pollock) were both former Midwesterners who settled in California at least ten years before 
(Ancestry n.d.).   
 
After George Decrow¶V death in 1902, one of their six children, a son named Jesse, apparently continued 
WKH�IDPLO\¶V�IDUPLQJ�RSHUDWLRQV�LQ�WKH�+HOHQGDOH�DUHD�WR�at least 1930 (Ancestry n.d.).  However, it is unclear 
whether these operations involved George Decrow¶V�IRUPHU�KRPHstead claim in the APE, which comprised 
the east half of the west half of Section 24.  According to historical maps and aerial photographs, no 
buildings or cultivated fields were present on that property in the 1920s-1930s era (Exhibit V-3; UCSB 
1929). 
 
In 1946, the U.S. government issued to Harold Howard Hill a 40-acre patent under provisions of the Desert 
Land Act, which covered the southwest quarter of the southwest quarter of Section 24, immediately to the 
west of the former Decrow homestead claim (BLM n.d.).  Also, a life-long farmer and a Midwest native, 
Harold Hill (1895-1963) was known to be farming in Van Nuys, California, in the 1910s (Ancestry.com n.d.).  
After his wife Edna Marguerite Bucklin (1900-1938), a fellow Minnesota transplant, died in 1938, Harold Hill 
moved to the Oro Grande-Helendale area sometime before 1942, where he died in 1963 (ibid.).   

Area of 
.,, Potential 
,.. Effects 
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Correspondingly, by 1952 a group of buildings had appeared in the southwestern corner of the APE, around 
the old farmhouse that is still extant today, representing the first notable development effort in the APE (Fig. 
8; NETR Online 1952; UCSB 1952-1959).  To the north and east of the buildings, a large expanse of 
cultivated farmlands had been established along the riverbank, which included much of the former Decrow 
property, now evidently under same ownership (NETR Online 1952; UCSB 1952-1959).  The history of the 
3DOLVDGHV�5DQFK��WKXV��FDQ�EH�WUDFHG�WR�+LOO¶V�DFTXLVLWLRQ�LQ������ 
 
In 1976, Robert T. and Barbara T. Older acquired the property from an entity known as Lake World (County 
Assessor n.d.), which ushered in another growth spurt in the history of the ranch.  County records indicate 
that additional construction occurred on the property in that same year and again in 1989-1990 (ibid.).  
Aerial photographs show that between 1973 and 1994, a number of buildings were added in the vicinity of 
the older farmhouse, including three additional residences, two large storage buildings, and an open-sided 
pole barn (NETR Online 1968-1994; UCSB 1973).  All of these buildings, however, are located outside the 
APE boundary and further to the west (ibid.). 
 
Robert Theodore Older (1921-1995), a southern California native and a World War II veteran, was well-
known locally and is remembered today for serving as San Bernardino County Supervisor from the First 
District in 1980-1982 (Findingagrave.com n.d.).  In 1990, he filed for non-profit status for the Palisades 
Ranch Museum (State of California 1990).  It was around that time that the steel bridge at Site 36-026214 
was moved to the property from Grand Terrace (Glentis 2013).  No other man-made features were identified 
within or adjacent to the APE from any of the historical sources consulted. 
 
Cultural Resources Recorded in the APE and Resource Evaluation 
 
As stated above, two historical/archaeological sites were previously recorded as lying partially within the 
APE.  During the field survey, four additional cultural resources, including one site and three isolates, were 
identified and recorded in the APE.  These six cultural resources are listed below: 
 
Identification Number  Description 
Site 36-000184 (CA-SBR-184) Prehistoric habitation remains with possible burials 
Site 36-026214 Grand Terrace Bridge (relocated) 
Isolate 3579-1* Glass Coca-Cola bottle fragment 
Isolate 3579-2* 55-gallon metal drum  
Isolate 3759-3* Small glass bottle 
Site 3579-4* Palisades Ranch complex 
 
*Temporary designations, pending assignment of primary numbers in the California Historical Resources Inventory 
 
Site 36-000184 (Prehistoric Habitation Site) 
Located in the general vicinity of the Palisades Ranch headquarters in the southwestern portion of the APE, 
Site 36-000184 was originally recorded in 1941 as a prehistoric village site with stone clusters indicating 
circular houses, fire pits, projectile points, and faunal remains (Smith 1941).  A site record update from 1963 
QRWHG�ULFK�VXUIDFH�GHSRVLWV�RI�FKDUFRDO�ZLWK�³EXUQW�ERQHV�OD\LQJ�DURXQG�´�LQWHUSUHWHG�DV�EXULDOV��DV�ZHOO�DV�
pottery sherds and many other unspecified artifacts on the surface (Vititow 1963).  Few further details were 
provided about the cultural deposits in these early records, and the exact locations of the features and 
artifacts were unclear. 
 
During the field survey, no prehistoric cultural remains could be found on the ground surface in the general 
area of the site, as depicted on maps provided by the SCCIC.  As historical aerial photographs demonstrate, 
the area has been extensively disturbed since 1963 and is now the site of four buildings constructed 
between 1973 and 1994, including one of the residences, the two storage buildings, and the pole barn 
(NETR Online 1968-1994; UCSB 1968; 1973).  However, the field survey did not yield sufficient data to 
ascertain whether any buried archaeological remains may survive in the site area.  Further archaeological 
investigations will be necessary to determine the presence or absence of any subsurface components of 
the site. 
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Results:  This prehistoric archaeological site was first recorded in 1941 and last updated in 1963, when 
extensive archaeological deposits were observed on the surface, representing the remains of a village 
or at least habitation area with possible human burials (Smith 1941; Vititow 1963).  None of the features 
or artifacts reported in 1941 or 1963 could be found on the surface in the general area of the site during 
the current survey.  In light of the extent of ground disturbance in the vicinity and the presence of four 
buildings constructed between 1973 and 1994 at this location, the site may no longer exist.   
 
However, at this time there is insufficient evidence to rule out the possibility of buried cultural remains 
surviving in the site area.  Further archaeological investigations will be necessary to ascertain the 
presence or absence of such remains below the surface, especially at less disturbed²both by recent 
human activities and by past fluvial processes in the Mojave River wash²locations in the site.  Given 
the well-established sensitivity of the Mojave River Valley for prehistoric archaeology and the special 
cultural significance of human remains to the Native American community, any buried archaeological 
deposits similar to what was originally recorded on the surface at the site, if present, would need to be 
HYDOXDWHG�DV�SRWHQWLDO�³KLVWRULF�SURSHUWLHV�´ 

 
Site 36-026214 (Grand Terrace Bridge) 
Site 36-026214 represents the Grand Terrace Bridge, situated on Heritage Way and across the Mojave 
River at the southeastern end of the APE.  As discussed above, Robert Older, then owner of the Palisades 
Ranch, relocated this steel Pratt pony truss bridge to its current site from the City of Grand Terrace in 1988-
1989 (Glentis 2013).  When it was recorded in 2013, the bridge was described as being approximately 80 
feet long and 22 feet wide, with a roughly 18-foot-wide roadway base built of 2x8-inch wood planks and 
resting on poured concrete abutments (ibid.).  At the time, the bridge was no longer functional for vehicular 
travel due to a severe earthen blowout at the eastern approach (ibid.).   
 
As a part of the field survey for this study, an attempt was made to inspect the current condition of the 
bridge, but it was found to be inaccessible as raised water level in the river has submerged Heritage Way 
on both sides.  The western approach was additionally too overgrown with thick vegetation to be accessible.  
However, the bridge was inspected during a preliminary field visit of the APE on January 13, 2020.  At that 
time, it was observed that the bridge had been impacted by rust and graffiti, and several planks were 
missing from the deck.  Additionally, the earthen blowout described in 2013 had progressed to cover 
Heritage Way completely west of the unnamed dirt road where the Palisades Ranch sign is located.   
 

Results:  Site 36-026214, known as the Grand Terrace Bridge, represents a standard steel truss 
highway bridge of historical²albeit undocumented²origin that has been moved to this location in the 
modern era.  When first recorded in 2013, the site was found to be ineligible for listing in the National 
Register (Glentis 2013).  Due to its lack of any documented association with persons or events of 
recognized historic significance, of any special quality in design, engineering, construction, technology, 
or aesthetics, and of any potential for important historical/archaeological data, the current study concurs 
with the previous assessment that Site 36-026214 does not appear eligible for the National Register.  
TherefoUH��LW�GRHV�QRW�TXDOLI\�DV�D�³KLVWRULF�SURSHUW\´�XQGHU�6HFWLRQ�����SURYLVLRQV.   

 
Isolates 3579-1, -2, and -3 (Refuse Items) 
The three isolates recorded during this study represent a single historic-period artifact at each locality.  
Isolate 3579-1 consists of an aqua blue glass Coca-Cola bottle fragment.  The body fragment, which 
includes a portion of the embossed logo, is heavily degraded.  Isolate 3579-2 consists of a 55-gallon metal 
drum.  A closed lid is present, and a hose port is found in the side near the top.  The drum is heavily rusted.  
Isolate 3579-�� FRQVLVWV� RI� D� FOHDU� JODVV� ERWWOH� ZLWK� D� PDNHU¶V� PDUN� UHSUHVHQWLQJ� D� ����V-era Ball 
Corporation logo.  Based on the shape and the presence of coagulated soap inside, this was a dish soap 
bottle.  A rusted single thread closure cap is present.  All three of the isolates appear to have been deposited 
at their present locations along the river terrace by fluvial processes during periods of high-water flow and 
thus out of their original depositional context. 
 

Results:  These historic-period isolates each consist of a single item of common domestic refuse.  Such 
isolates, or localities with fewer than three artifacts, by definition do not qualify as archaeological sites 
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due to the lack of contextual integrity.  In particular, these artifacts appear likely to have been 
redeposited at their current locations by water flow in the Mojave River and thus out of the original 
depositional context entirely.  As such, Isolates 3579-1, -2, and -3 do not constitute potenWLDO�³KLVWRULF�
SURSHUWLHV´�DQG�UHTXLUH�QR�IXUWKHU�FRQVLGHUDWLRQ�LQ�WKH�6HFWLRQ�����FRPSOLDQFH�SURFHVV.   
 

Site 3579-4 (Palisades Ranch) 
Site 3579-4 consists primarily of the older portion of the Palisades Ranch, featuring the 1940s-1950s 
farmhouse, the foundation of a second building, two pump stations, a Dayton capacitor-start AC motor on 
what appears to be a well, three refuse items, and associated agricultural fields, basin, and roads, but also 
includes a prehistoric jasper flake and modern features such as the pole barn, which was constructed 
between 1985 and 1994 (NETR Online 1984-1994).  The site is located on relatively level terrain between 
the Mojave River to the east and a stretch of palisade bluffs to the west, covering an area of approximately 
1.1 miles (north-south) by 0.3 mile (east-west).   
 
The primary feature of the site is the now-dilapidated farmhouse, a simple one-story wood-frame building 
with a poured concrete foundation, stucco-clad exterior walls, and a low-pitched front-gable roof covered 
with composition shingles, typical of the modest vernacular farmhouses of utilitarian character from the mid-
20th century.  Originally rectangular in shape, the house has been altered with a number of additions to the 
front, rear, and side.  The windows are all modern replacements, featuring mainly aluminum-framed double-
hungs, as is the glazed and paneled front door set in a screened porch.  According to historical aerial 
photographs, several other buildings surrounded the farmhouse in the 1950s, but currently only one 
concrete foundation exists in the vicinity (NETR Online 1952; UCSB 1953). 
 
There are approximately 144 acres of agricultural fields within the site boundaries, along with a basin and 
what remains of the access roads that bordered each of the agricultural fields.  Much of the former 
agricultural areas and associated roads are overgrown, essentially no longer accessible, and only vaguely 
discernable.  A few scattered artifacts were observed at the site, including the prehistoric jasper lithic flake 
mentioned above, an aqua glass insulator fragment, a milk glass fragment, and two metal-and-rubber awls.  
These artifacts were all found in the former agricultural fields.   
 
$V�RXWOLQHG�LQ�WKH�³+LVWRULFDO�2YHUYLHZ´�VHFWLRQ��WKH�3DOLVDGHV�5DQFK�ZDs developed in several distinctive 
phases after Harold Hill acquired the land where the buildings stand from the U.S. government in 1946.  
The first development evidently occurred between 1946 and 1952, which resulted in the farmhouse, another 
building nearby at the location of the surviving foundation, the AC pump motor, one of the pump stations, 
and a large expanse of agricultural fields.  In 1953-1959, the agricultural fields were further expanded, and 
the second pump station was added.   
 
The next major growth spurts in the history of the ranch took place in 1976 and in 1989-1990, after Robert T. 
and Barbara T. Older became the property owners.  By 1994, three additional residences, two large storage 
buildings, and the open-sided pole barn had been built in the general vicinity of the old farmhouse.  Most 
of these modern buildings are located to the west of the historic-period features, across the main access 
road that serves as the site boundary in that area.  Only the pole barn stands on the east side of the road 
and is included in the site boundary. 
 

Results:  Site 3579-4 represents the portion of the Palisades Ranch that is historical in origin, dating 
evidently to the 1940s-1950s era, although an isolated prehistoric artifact and modern features such as 
the pole barn are also included in the site boundary.  The results of this study have yielded no evidence 
that the ranch and its various features were closely associated with any persons or events of recognized 
significance during the historic period.  While one of the past owners, Robert T. Older, did earn some 
local prominence during his time on the ranch, his association with the property is limited to the modern 
era, and his contribution in history appears to fall short of the level required by the National Register 
criteria. 

 
The ranch and its various contributing components, such as the farmhouse and the surviving 
agricultural equipment, do not represent important or particularly notable examples of any style, type, 
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period, region, or method of construction, nor are they known to embody the work of any prominent 
architect, designer, builder, or engineer.  As common features from the post-WWII era, a period that is 
well documented in historical literature, contemporary accounts, as well as archival records, the ranch 
and its contributing components hold little potential for any important historical or archaeological data.  
Based on these considerations, the present study concludes that Site 3579-4 does not appear to meet 
any of the criteria for listing in the National Register of Historic Places, and does not constitute D�³KLVWRULF�
property.´ 
 

Conclusions and Recommendations 
 
In conclusion, among the six cultural resources identified within or partially within the APE, the two historic-
period sites, 36-026214 and 3579-4, and the three historic-period isolates, 3579-1 to 3579-3H, do not 
DSSHDU�WKH�PHHW�WKH�VWDWXWRU\�GHILQLWLRQ�RI�³KLVWRULF�SURSHUWLHV�´�DV�SURYLGHG�LQ�6HFWLRQ�����RI�WKH�1DWLRQDO�
Historic Preservation Act and associated federal regulations (36 CFR 800.16(l)).  The sole prehistoric 
cultural resource in the APE, Site 36-000184, was originally recorded in the 1940s-1960s and could not be 
found in the field during this study, as recent development activities in the area since the 1960s have 
evidently removed all surface manifestations of the site.  However, due to the well-established sensitivity 
of the Mojave River Valley for prehistoric archaeology and the reported presence of human remains at the 
site prior to the disturbances, the possibility of potentially significant archaeological deposits surviving 
subsurface cannot be ruled out. 
 
Based on these findings, it is recommended to the MDRCD and the United States Army Corps of Engineers 
that preliminary subsurface testing procedures consistent to an Extended Phase 1 archaeological study, 
such as excavation of backhoe trenches and shovel test pits, be implemented in the general vicinity of Site 
36-000184 to determine the presence or absence of any buried components of the site.  Further 
recommendations for Section 106 compliance will be formulated and presented on the basis of the testing 
results and significance evaluation of the findings, if any. 
 
Impact Analysis 
 
a&b. Less Than Significant With Mitigation Incorporated ± CEQA establishes that "a project that may cause 

a substantial adverse change in the significance of a historical resource is a project that may have a 
significant effect on the environment" (PRC §21084.1).  "Substantial adverse change," according to 
PRC §5020.1(q), "means demolition, destruction, relocation, or alteration such that the significance 
of a historical resource would be impaired."   

 
Per the summary provided above, the results of the research procedures performed by CRM TECH 
indicate that two historical/archaeological sites were previously recorded as lying partially within the 
APE, and four additional cultural resources, including one on site and three isolates, were identified 
in the APE during the cultural resources exploration detailed in Appendix 8.  Two of the three sites in 
the APE, 36-026214 and 3579-4, date to the historic period, as do all three of the isolates.  The two 
sites have been found not to meet any of the criteria for listing in the National Register of Historic 
Places, and thus neitKHU�RI�WKHP�TXDOLILHV�DV�D�³KLVWRULF�SURSHUW\´�XQGHU�6HFWLRQ�����SURYLVLRQV���7KH�
isolates, or localities with fewer than three artifacts, by definition do not constitute archaeological sites 
due to the lack of depositional context.  Therefore, they are noW� FRQVLGHUHG� SRWHQWLDO� ³KLVWRULF�
SURSHUWLHV´�DQG�UHTXLUH�QR�IXUWKHU�FRQVLGHUDWLRQ�LQ�WKH�6HFWLRQ�����FRPSOLDQFH�SURFHVV� 
 
The sole prehistoric²i.e., Native American²cultural resource in the APE, Site 36-000184, was first 
recorded in 1941 and last updated in 1963.  During the field survey, no prehistoric cultural remains 
could be found on the ground surface in the general area of the site.  The area has been extensively 
disturbed since 1963 and is now occupied by four buildings constructed between 1973 and 1994.  
However, the field survey did not yield sufficient data to ascertain whether any buried components of 
the site may survive.  Given the well-established sensitivity of the Mojave River Valley for prehistoric 
archaeology and the special cultural significance of human remains to the Native American 
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community, any buried archaeological deposits similar to what was originally recorded on the surface 
DW�WKH�VLWH��LI�SUHVHQW��ZRXOG�QHHG�WR�EH�HYDOXDWHG�DV�SRWHQWLDO�³KLVWRULF�SURSHUWLHV�´ 
 
Based on these findings, a preliminary subsurface testing procedures consistent to an Extended 
Phase 1 archaeological study, such as excavation of backhoe trenches and shovel test pits, shall be 
implemented in the general vicinity of Site 36-000184 to determine the presence or absence of any 
buried components of the site.  Further recommendations for Section 106 compliance will be 
formulated and presented on the basis of the testing results and significance evaluation of the 
findings, if any. 
 
CUL-1 An Extended Phase 1 archaeological study shall be implemented in the 

general vicinity of Site 36-000184 to determine the presence or absence of 
any buried components of the site. This study shall include field 
exploration in the general vicinity of Site 36-000184 utilizing methods such 
as excavation of backhoe trenches and shovel test pits.  

 
 For any resources that are uncovered that prove to be significant under 

the appropriate CEQA criteria, as determined by a qualified archaeologist 
meeting Secretary of Interior standards, mitigation of potential project 
impact is required. These measures may focus on the following 
procedures, aimed at the preservation of physical and/or archival data 
about a significant cultural resource that would be impacted by the project: 
� Data recovery through further excavation at an archaeological site or 

a paleontological locality to collect a representative sample of the 
identified remains, followed by laboratory processing and analysis as 
well as preparation for permanent curation; 

� Comprehensive documentation of architectural and historical data 
about a significant building, structure, or object using methods 
comparable to the appropriate level of the Historic American Buildings 
Survey (HABS) and the Historic American Engineering Record (HAER) 
for permanent curation at a repository or repositories that provides 
access to the public;  

� Adjustments to project plans to minimize potential impact on the 
significance and integrity of the resource(s) in question. 

 
Section 106 compliance shall be formulated and presented on the basis of 
the testing results and significance evaluation of the findings at the 
recommendation of the qualified archaeologist meeting Secretary of 
Interior standards. 

 
Additionally, the San Manuel Band of Mission Indians (SMBMI or Tribe), as part of the AB 52 
consultation process for this project, has requested that specific mitigation measures to protect both 
cultural and tribal cultural resources be implemented to ensure the protection of cultural and Tribal 
resources during earthmoving operations for the expansion project. As such, the following mitigation 
measures will ensure that impacts to any cultural materials that may be discovered during ground 
disturbing activities are less than significant: 
 
CUL-2 Archaeological Monitoring and Testing 
 
 At least one archaeologist with at least 3 years of regional experience in 

archaeology and a Tribal monitor representing the San Manuel Band of 
Mission Indians shall conduct subsurface archaeological testing on the 
project site via the employ of a number of subsurface investigative 
methods, including shovel test probes, remote sensing, and/or deep 
testing via controlled units or trenching of appropriate landscapes, with a 



Mojave Desert Land Trust 
Palisades Ranch Restoration Project INITIAL STUDY 
 

 
 
TOM DODSON & ASSOCIATES  Page 72 

sample size of at least 25% of the area of concern dug and dry-sifted 
through 1/8-inch mesh screens, prior to any ground-disturbing activity. A 
Testing Plan shall be created by the archaeologist and submitted to the 
San Manuel Band of Mission Indians Cultural Resources Department 
(SMBMI) and the Lead Agency for review at least 10 business days prior to 
implementation, so as to provide time to review/modify the Plan, if needed. 
The Plan shall outline the protocol of presence/absence testing and 
contain a Treatment Plan detailing that 1) no collection of artifacts or 
excavation of features shall occur during testing, and 2) all discovered 
resources shall be properly recorded and reburied in situ.  

 
 If the results of testing, as approved by SMBMI, are positive, then SMBMI 

and the Lead Agency shall, in good faith, consult concerning appropriate 
treatment of the finding(s), guidance for which is outlined in TCR-1.  

 
 If the results of testing, as approved by SMBMI, are negative, then SMBMI 

will conclude consultation unless any discoveries are made during project 
implementation. Any and all discoveries made during project 
implementation shall be subject to the Treatment Plan outlined within the 
Testing Plan developed as described above and the guidelines contained 
in TCR-1.  

  
 If resources are identified during testing as described above, an 

archaeological monitor and a Tribal monitor from SMBMI with at least 
3 years of regional experience in archaeology shall be present for all 
ground-disturbing activities that occur within the proposed project area 
(which includes, but is not limited to, tree/shrub removal and planting, 
clearing/grubbing, grading, excavation, trenching, compaction, fence/gate 
removal and installation, drainage and irrigation removal and installation, 
hardscape installation [benches, signage, boulders, walls, seat walls, 
fountains, etc.], and archaeological work). A sufficient number of monitors 
shall be present each work day to ensure that simultaneously occurring 
ground disturbing activities receive thorough levels of monitoring 
coverage. A Monitoring and Treatment Plan that is reflective of the project 
PLWLJDWLRQ��³&XOWXUDO�5HVRXUFHV´�DQG�³7ULEDO�&XOWXUDO�5HVRXUFHV´��VKDOO�EH�
completed by the archaeologist and submitted to the Lead Agency for 
dissemination to the San Manuel Band of Mission Indians Cultural 
Resources Department (SMBMI). Once all parties review and approve the 
plan, it shall be adopted by the Lead Agency ± the plan must be adopted 
prior to permitting for the project. Any and all findings will be subject to 
the protocol detailed within the Monitoring and Treatment Plan. 

 
With the above mitigation incorporation, as well as the MMs TCR-1 and TCR-2 identified under Tribal 
Cultural Resources below, the potential for impacts to cultural resources will be reduced to a less 
than significant level.   

 
c. Less Than Significant With Mitigation Incorporated ± As noted in the discussion above, MMs CUL-1 

through CUL-5 would further protect the potential for the sole prehistoric²i.e., Native American²
cultural resource in the APE, Site 36-000184, which may contain human remains.  Human remains 
discovered during the project will need to be treated in accordance with the provisions of HSC 
§7050.5 and PRC §5097.98, which is mandatory. State law (Section 7050.5 of the Health and Safety 
Code) as well as local laws requires that the 3ROLFH�'HSDUWPHQW��&RXQW\�6KHULII�DQG�&RURQHU¶V�2IILFH�
receive notification if human remains are encountered.  Compliance with these laws is considered 
adequate mitigation for potential impacts, however, the San Manuel Band of Mission Indians 
requested the implementation of MM TCR-2, which would protect finds should inadvertent discoveries 
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of human remains or funerary objects occur. With the incorporation of the MM TCR-2, potential for 
impact to discovery and treatment of human remains will be reduced to a less than significant level.  
No additional mitigation is required.  

 
 

 
  

Potentially 
Significant Impact 

 
Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
VI.  ENERGY: Would the project: 

    

 
a) Result in a potentially significant environmental 
impact due to wasteful, inefficient, or unnecessary 
consumption of energy resources, during project 
construction or operations? 

    

 
b) Conflict with or obstruct a state or local plan for 
renewable energy or energy efficiency? 

    

 
SUBSTANTIATION 
 
a. Less Than Significant Impact ± The proposed project operations consist of irrigating for 1 to 3 years 

after revegetating the project area with a permanent irrigation system to be installed so that pond 
water irrigation can be gravity fed to the cottonwood field, weed management including use of some 
mechanical tools for about 20 days per year, monitoring of the vegetation and wildlife by staff, and 
recreational use by visitors. The goal of the project is to complete various riparian enhancement 
projects, complete the three phases of river restoration, and construct recreational improvements to 
enable visitors to appreciate and utilize the site for recreational purposes. There is electricity onsite 
that serves the existing residences onsite. The proposed project as described would not require 
substantial energy to operate, as there are no structures or facilities onsite that would be constructed 
requiring energy. However, the proposed project will require use of energy through the pumping of 
groundwater required to irrigate the project site in both the short- and the long-term to enable the 
revegetation efforts to be successful and for the cottonwood to be successful. Ultimately, the water 
pumping activities on the site would be minimal, and well within available energy capacities in the 
project area, as no other sources of energy, beyond mobile sources as a result of visitor and staff 
visits to the site.  

 
Energy consumption encompasses many different activities.  For example, construction can include 
the following activities: delivery of equipment and material to a site from some location (note it also 
requires energy to manufacture the equipment and material, such as harvesting, cutting and 
delivering wood from its source); employee trips to work, possibly offsite for lunch (or a visit by a 
catering truck), travel home, and occasionally leaving a site for an appointment or checking another 
job; use of equipment onsite (electric or fuel); and sometimes demolition and disposal of construction 
waste.  For the proposed project the number of construction workers will be limited due to the scope 
and type of project and the length of time required to complete construction of the project (up to 
5 years).  To minimize energy costs of construction debris management, laws are in place that require 
diversion of all material subject to recycling.  Energy consumption by equipment will be reduced by 
requiring shutdowns when equipment is not in use after five minutes and ensuring equipment is being 
operated within proper operating parameters (tune-ups) to minimize emissions and fuel consumption.  
Furthermore, a majority of construction would be accomplished utilizing smaller construction 
equipment intended to protect the environment, as well as by use of hand tools that do not require 
electricity to operate. These requirements are consistent with State and regional rules and 
regulations.  Under the construction scenario outlined in the project description, the proposed project 
will not result in wasteful, inefficient, or unnecessary energy consumption during construction. 
 

• • • 

• • • 
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The project will be supplied power from Southern California Edison (SCE).  Additionally, no 
permanent backup generators will be installed at the site. As such, the project is not anticipated to 
require a significant amount of electricity in the context of existing available power sources. The 
proposed MDLT Palisades Rach Restoration Project must be constructed in conformance with a 
variety of existing energy efficiency regulatory requirements or guidelines including, but not limited to 
the following:  
x Compliance with diversion of construction and demolition materials from landfills. 
x Compliance with AQMD Mandatory use of low-pollutant emitting finish materials. 
x Compliance with AQMD Rules 431.1 and 431.2 to reduce the release of undesirable emissions. 
x Compliance with diesel exhaust emissions from diesel vehicles and off-road diesel 

vehicle/equipment operations. 
 
Compliance with these regulatory requirements for operational energy use and construction energy 
use would not be wasteful or unnecessary use of energy. Further, SCE is presently in compliance 
with State renewable energy supply requirements and SCE will supply electricity to the project.  The 
proposed project does not include any substantive new stationary or mobile sources of emissions, 
and therefore, by its very nature, will not generate substantive amounts of energy demand from 
project operations. The project does not propose a substantive daily trip-generating land use other 
than those trips that would result from visitors of the project site or facilities that would generate an 
estimated 20 trips per day when the restoration is completed any substantive amount of on-going 
energy demands. While it is anticipated that the project would require intermittent maintenance, 
monitoring, and survey trips to the site, such visits would be minimal requiring a negligible amount of 
traffic trips on an annual basis. As such, under the operational scenario for the proposed project, the 
proposed project will not result in wasteful, inefficient, or unnecessary energy consumption that could 
result in a significant adverse impact to energy issues based on compliance with the referenced laws, 
regulations and guidelines.  No mitigation is required. 

 
b. Less Than Significant Impact ± Based on the analysis in the preceding discussion, the proposed 

project will not conflict with current State energy efficiency or electricity supply requirements or any 
local plans or programs for renewable energy or energy efficiency requirements.  No mitigation is 
required.  
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Potentially 
Significant Impact 

 
Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
VII.  GEOLOGY AND SOILS: Would the project:     
 
a) Directly or indirectly cause potential substantial 
adverse effects, including the risk of loss, injury, or 
death involving: 

    

 
(i) Rupture of a known earthquake fault, as 

delineated on the most recent Alquist-Priolo 
Earthquake Fault Zoning Map issued by the State 
Geologist for the area or based on other 
substantial evidence of a known fault? Refer to 
Division of Mines and Geology Special 
Publication 42. 

    

 
(ii) Strong seismic ground shaking?     
 
(iii) Seismic-related ground failure, including 

liquefaction? 
    

 
(iv) Landslides?     
 
b) Result in substantial soil erosion or the loss of 
topsoil? 

    
 
c) Be located on a geologic unit or soil that is unstable, 
or that would become unstable as a result of the 
project, and potentially result in onsite or offsite land-
slide, lateral spreading, subsidence, liquefaction or 
collapse? 

    

 
d) Be located on expansive soil, as defined in Table 
18-1-B of the Uniform Building Code (1994), creating 
substantial direct or indirect risks to life or property? 

    

 
e) Have soils incapable of adequately supporting the 
use of septic tanks or alternative wastewater disposal 
systems where sewers are not available for the 
disposal of wastewater? 

    

f)  Directly or indirectly destroy a unique 
paleontological resource or site or unique geologic 
feature? 

    

 
SUBSTANTIATION 
 
a. i. Ground Rupture  

 
No Impact ± According to the San Bernardino Countywide Plan Earthquake Fault Zone Map 
(Figure VII-1), the proposed project site is located in an area that has not been mapped as containing 
earthquake fault zone hazards, and is not located within an Alquist Priolo Earthquake Fault Zone. 
The nearest fault zone is approximately about 3 miles from the project site to the north, or 8 miles to 
the east/southeast as the Helendale fault traverses the Helendale area in which the project is located 
from northwest to southeast. As such, the project site and general area do not contain any known 
faults, active or inactive. Therefore, no potential exists for the proposed project to experience any 
fault rupture along a delineated active fault.  
 

• • • 

• • • 
• • • 
• • • 
• • • 

• • • 

• • • 

• • • 

• • • 
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ii. Strong Seismic Ground Shaking 
 
Less Than Significant Impact ± The proposed project sites, as with most of southern California, are 
located in a seismically active area and will most likely be subject to substantial ground shaking 
during the life of the project.  Due to the proximity of the nearby faults, located about 8 miles to the 
east/southeast of the project site, the project area can be exposed to significant ground shaking 
during major earthquakes on either of these regional faults. This is illustrated on the San Bernardino 
Countywide Plan Earthquake Fault Zone Map (Figure VII-1).  The proposed restoration project does 
not include the development of any habitable structures. The project operations scenario would occur 
in outdoor spaces, and no new structures would be developed to support the proposed recreational 
component of the proposed project, which therefore presents minimal hazards from strong seismic 
ground shaking to humans working at and visiting the site. Therefore, impacts associated with strong 
ground shaking will be less than significant without mitigation. 

 
iii. Seismic-related Ground Failure Including Liquefaction 
 
No Impact ± The proposed project is located between Victorville and Barstow along the Mojave River. 
According to the San Bernardino Countywide Plan Liquefaction & Landslides Map (Figure VII-2), the 
project does not contain any land area with any liquefaction susceptibility. Furthermore, the California 
Department of Conservation has not mapped the project area as having significant potential for 
liquefaction. Additionally, given that the proposed project would occur in outdoor spaces with no 
proposed habitable structures to be developed by the proposed project, minimal hazards related to 
liquefaction would occur to humans working at or visiting the project site. Therefore, it is not 
anticipated that the proposed project would be susceptible to seismic-related ground failure, including 
liquefaction. No impacts are anticipated and no mitigation is required.  
 
iv. Landslides 

 
Less Than Significant Impact ± The project area is relatively flat, sloping slightly from north to south.  
No hills or other significant topographic features exist on the project sites. According to the San 
Bernardino Countywide Plan Liquefaction & Landslides Map (Figure VII-2), the project is not located 
in an area that is susceptible to landslides. However, Palisades Ranch is located in an area that has 
been identified as containing deep seated landslide potential by the California Department of 
Conservation (Figure VII-3). This is because the Palisades Ranch contains slopes to the west of the 
Mojave River that present landslide potential. Deep seated landslide potential is determined by rock 
strength and slope. According to the Susceptibility to Deep-Seated Landslides in California 2011 Map 
provided as Figure VII-4, the deep-seated landslide index indicates that on very low slopes, landslide 
susceptibility is low even in weak materials, and that landslide susceptibility increases with slope and 
in weaker rocks.  Furthermore, very high landslide susceptibility²classes VIII, IX, and X²occur on 
very steep slopes in hard rocks and moderate to very steep slopes in weak rocks. Palisades Ranch 
exhibits area susceptible to landslides in the following classes (many are very high): classes VII, VIII, 
IX, and X. While Palisades Ranch as a whole has been identified as containing very high landslide 
potential, the majority of the proposed project (shown on Figure 2 and 3) is not located within the 
area that has been delineated as containing landslide potential. However, the proposed project area 
is located adjacent to the areas containing landslide potential. Regardless, given the type of project 
proposed, the potential for a landslide hazard to impact humans working at or visiting the project site 
is less than significant as visits will be intermittent, and set back from the nearby hillsides. With no 
structures proposed that could pose a hazard to human life, landslide potential at the proposed project 
footprint within Palisades Ranch would be limited, and as such the project would have a less than 
significant potential to result in adverse effects from landslides or cause landslides that could expose 
people or structures to such an event as a result of project implementation.   

 
b. Less Than Significant With Mitigation Incorporated ± During construction, the project site has a 

potential for soil erosion.  The potential for soil erosion, loss of topsoil, and/or developing the site on 
unstable soils is anticipated to be marginally possible at the site during ground disturbance associated 
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with construction.  Heavy earth-moving equipment will be required during Phases II and III of the river 
restoration. This will occur generally in areas within the limits of the Mojave River floodplain. This 
project will result in the disturbance of more than one acre of land and will require filing a Notice of 
Intent (NOI), securing a National Pollutant Discharge Elimination System (NPDES), general 
construction stormwater discharge permit, and preparation and implementation of a Stormwater 
Pollution Prevention Plan (SWPPP). The SWPPP will include but not be limited to the following 
measures to mitigate potential impacts associated with erosion and surface water quality degradation 
during construction: 

 
GEO-1  Stored backfill material shall be covered with water resistant material during 

periods of heavy precipitation to reduce the potential for rainfall erosion of the 
material.  If covering is not feasible, then measures such as the use of straw 
bales or sand bags shall be used to capture and hold eroded material on the 
project site for future cleanup. 

 
GEO-2 Excavated areas shall be properly backfilled and compacted and other 

disturbed areas are returned to as near the pre-project condition as is feasible. 
 
GEO-3  All exposed, disturbed soil (trenches, stored backfill, etc.) will be sprayed with 

water or soil binders twice a day or more frequently if fugitive dust is observed 
migrating from the site. 

 
 The following mitigation measure will be implemented to ensure the discharge of surface runoff from 

the project related restoration sites does not result in significant soil erosion or loss of topsoil. 
 

GEO-4 The District shall identify any additional BMPs to ensure that the discharge of 
surface water does not cause erosion downstream of the discharge point.  This 
shall be accomplished by reducing the energy of any site discharge through 
an artificial energy dissipater or equivalent device.  If any substantial erosion 
or sedimentation occurs, any erosion or sedimentation damage shall be 
restored to pre-discharge conditions. 

 
 This project is unique in that it intends to install devices that would minimize erosion that could occur 

within the project site. Much of the erosion that could occur as a result of the project site would occur 
as a result of water movement, not as a result of soil erosion. However, alluvial soils may be subject 
to erosion by wind and water when disturbed. Soils with high to moderate potential for water erosion 
include the soil types that underlie the project area shown on Figure VII-5. Soil controls such as 
limited grading, creation of impermeable surfaces, establishment of windbreaks and other erosion 
control techniques are advisable to protect these fragile desert topsoil layers from both water and 
wind erosion. This would be ensured through mitigation measures (MMs) GEO-1 through GEO-4, 
above, in addition to the fugitive dust control measures that have been addressed under 
Subsection III, Air Quality (MMs AQ-1 through AQ-6). Additionally, MM BIO-2 addresses the types 
of soil erosion prevention methods that are acceptable to be utilized during construction to avoid harm 
to the riparian habitat within the project site. As such, implementation of the above measures in 
conjunction with mitigation measures identified in the Hydrology/Water Quality Section will 
adequately mitigate potential impacts associated with the water-related erosion of soil. 

 
c. Less Than Significant Impact ± Please refer to the discussion under issue VII(a[iv]), above, as the 

potential impacts associated with landslide at Palisades Rach have been analyzed, and the impacts 
were determined to be less than significant due to the SURSRVHG� SURMHFW¶V� ORFDWLRQ� RXWVLGH� RI� D�
delineated very high landslide susceptibility zone, and due to the nature of the proposed project as it 
would not develop any new structures that would pose a hazard to persons visiting or working at the 
site. Additionally, general liquefaction potential at the site is considered low, particularly in the areas 
outside of the Mojave River-bed. Furthermore, as with landslides, no structures are proposed as part 
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of this project, and as such, do not pose a significant hazard to persons working at or visiting the 
project site.  

 
Additionally, in the areas that are proposed to be developed as channels, beaver dam analogs (BDAs) 
are planned to serve as temporary grade control structures in the main channel of the Mojave River 
to raise the head of the river and promote backwater conditions in the main side channel. The 
proposed BDA structures are not sustainable and are anticipated to partially fail during large flood 
events. The proposed design approach is to temporarily stabilize the side channels and floodplain for 
the first few years after construction to initiate the restoration process, and thereafter, the design is 
anticipated to result in natural channel adjustments. Some localized erosion and deposition are 
anticipated around BDAs which does not pose a risk to infrastructure. Additional BDAs are planned 
to be installed after the initial process of establishing a pilot channel; these structures would assist 
with fully restoring the floodplain by spreading flows across the excavated floodplain, inundating a 
greater area to support riparian habitats, and promoting flow in the other secondary channels. 
Temporary channel and bank stabilization structures are proposed to be installed to promote the 
process-based restoration approach. As such, this part of the proposed project has in place soil 
stability measures that would ensure that onsite or offsite landslide, lateral spreading, subsidence, 
liquefaction or collapse would not occur, particularly given that no habitable structures would be 
installed as part of the proposed project.  
 
The remainder of the proposed Restoration Project would be installed on sandy, alluvial soils. Best 
management practices (BMPs) have been identified in the preceding discussion to manage the wind 
and water erosion issues.  As stated under issues VII(a[iii]) and VII(a[iv]) above, the project footprint 
traverses is not located in areas that are susceptible liquefaction. This indicates that the project 
footprint and general area are unlikely to be underlain by unstable soils, or be affected by subsidence, 
lateral spreading, or collapse. Furthermore, given that no habitable structures would be installed as 
part of the proposed project, the potential for soil instability to cause a significant hazard to the public 
and persons working at this site are less than significant. Therefore, due to the nature of the proposed 
project, and the type of soil unit underlying the project site, the proposed project has a less than 
significant potential to be located on a geologic unit or soil that is unstable, or that would become 
unstable as a result of the project, and potentially result in onsite or offsite landslide, lateral spreading, 
subsidence, liquefaction or collapse.  No further mitigation is required.  

 
d. Less Than Significant Impact ± The proposed project operations consist of providing support irrigation 

for 1 to 3 years after revegetating the project area with a permanent irrigation system to be installed 
so that pond water irrigation can be gravity fed to the cottonwood field, weed management including 
use of some mechanical tools for about 20 days per year, monitoring of the vegetation and wildlife 
by staff, and recreational use by visitors. The goal of the project is to complete various riparian 
enhancement projects, complete the three phases of river restoration, and construct recreational 
improvements to enable visitors to appreciate and utilize the site for recreational purposes. 
Appendix 1, the Conceptual Riparian Restoration Plan for Palisades Ranch, has mapped the soils at 
the project site (Figure VII-5). Additionally, the following soil descriptions have been extracted from 
Appendix 1:  
x Alluvial Terrace 1 (115 hectares [284 acres]): This landform is the most low-lying terrace above 

the riparian corridor, located along the east and west sides of the Mojave River. Soils are deep, 
loamy to sandy in texture, and mostly non-effervescent. Evidence of previous soil saturation 
along this terrace was observed, with oxidized soil matrices and root channels within the upper 
30 cm (12 inches) of soil.  

x Alluvial Terrace 2 (131 hectares [324 acres]): This upland terrace is at a higher elevation than 
the riparian corridor and Alluvial Terrace 1. The soils are slightly effervescent and have textures 
of sandy clay loam and loamy fine sands overlying fine sands.  

x Agricultural Field (80 hectares [197 acres]): The abandoned agricultural field is a remnant feature 
from previous ranching and agricultural activity at Palisades Ranch and is located on an old 
alluvial terrace. Soils are deep, sandy, and largely non-effervescent, with loamy-textured soils 
overlying sand and coarse sand.  
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x Disturbed Agricultural Field (6.5 hectares [16 acres]): This soil map unit occurs within a human-
disturbed area along the same alluvial terrace as the agricultural field. Soils are deep, sandy- 
textured soils with slight effervescence.  

x Palisades Alluvial Fan (14 hectares [35 acres]): This alluvial fan formed from surface runoff 
concentrated along the base of the palisades. Human disturbance within the abandoned 
agricultural field and in nearby areas is visible in historic aerial imagery. Soils are deep with loamy 
and sandy textures and are largely non-effervescent.  

x Cajon Sand (Below Palisades) (166 hectares [409 acres]): This upland terrace is located along 
the base palisades, above the historic alluvial terraces and active riparian corridors. Soils loamy 
sand to sand in texture, strongly effervescent, and support a creosote (Larrea tridentata) 
vegetation community.  

x Palisades (159 hectares [393 acres]): The map unit includes the badlands that form the face of 
the palisades. Gypsum salts were observed throughout the soil profile. Soils are characterized 
by sandy clay loam to sandy loam textures and are non-effervescent throughout. Soils have platy 
to subangular blocky structure and overlie a restrictive gypsum layer at approximately 79 cm 
(31 inches) in depth. This area is generally outside of the limits of the disturbance required to 
implement the project.  

x Palisades Summit (35 hectares [87 acres]): This map unit is located along the shoulder of 
Palisades Summit. The strongly effervescent soils contain carbonate concretions (approximately 
1.3 cm [0.5 inches] in diameter) and smaller nodules of carbonates throughout the profile. Soils 
have an argillic horizon from 22.9 to 43 cm (9 to 17 inches) and a root-restrictive petrocalcic 
horizon at 43 cm (17 inches). This area is generally outside of the limits of the disturbance 
required to implement the project. 

x Cajon Sand (Above palisades) (136 hectares [336 acres]): This soil map unit is located 
elevationally above the Palisades Summit map unit and includes gently undulating alluvial 
landforms. Soil characteristics vary between alluvial fan remnants and lower-lying ephemeral 
drainages. The alluvial fan remnants are loamy- and sandy-textured soils, are strongly 
effervescent, and have subangular blocky structure. Soils formed within ephemeral drainages 
are loamy and sandy in texture, are slightly effervescent, and have single-grained structure. This 
area is generally outside of the limits of the disturbance required to implement the project. 

 
The above describes the soil characteristics within Palisades Ranch, while the soil types are 
described below: 
x Mojave Riverwash 
x Villa loamy sand, floodplains of the Mojave River 
x Victorville sandy loam, 0-2% slopes 
x Cajon sand, 2-9% slopes 
x Badlands, cliffs and bluffs and intersected with many drainage ways 106: Bryman loamy fine 

sands, 2-5% slopes 
x Helendale loamy sand, 2-5% slopes 
x Kimberlina loamy fine sand, 2-5% slopes 

 
The above indicates that the majority of the project is underlain by sand, and loamy soils. None of 
these soil types are classified as being expansive under Table 18-1-B of the Uniform Building Code 
(1994), particularly as expansive soils are typically in the clay soil family. While clay like soils can be 
found within the Alluvial Terrace 2 and are shown on Figure VII-5, the proposed project would not 
install any new structures within the area. The only area that will regularly be occupied with humans 
is the recreational trail, which would be generally located outside of the clay like soils. However, 
ultimately, without any structures located within areas containing expansive soils, these soil types 
would not pose any harm to passive users of the areas within the site containing these soils.  Given 
the above, the proposed project would have a less than significant potential to create substantial risks 
to life or property as a result of being located on expansive soils. No mitigation is required.  
 

e. No Impact ± The project does not propose any new septic tanks or alternative wastewater disposal 
systems.   Therefore, determining if the project site soils are incapable of adequately supporting the 
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use of septic tanks or alternative wastewater disposal systems where sewers are not available for 
the disposal of wastewater does not apply.  No impacts are anticipated.  No mitigation is required. 

 
f. /HVV� 7KDQ� 6LJQLILFDQW� :LWK� 0LWLJDWLRQ� ,QFRUSRUDWHG� ࣣ� The Mojave River has supported known 

Paleontologic sites upstream, which would suggest that such resources may exist in the vicinity of 
the proposed project, particularly given the size of the proposed project. MMs CUL-1 through CUL-6 
would require an extended Phase I to explore a prehistoric site that has been documented on the 
project site.  The deeper sediments in the Victorville area, underneath the Mojave River alluvium, are 
generally considered to be of Pleistocene age.  Deposited more than 11,700 years ago, these older 
sediments predated the proliferation of human settlements in southern Mojave Desert. However, 
because the project has not been surveyed at depth in recent history, and the fact that these 
resources are located beneath the surface and can only be discovered as a result of ground 
disturbance activities; therefore, the following measure shall be implemented:  

 
GEO-6 Should any paleontological resources be encountered during construction of 

these facilities, earthmoving or grading activities in the immediate area of the 
finds shall be halted and an onsite inspection should be performed 
immediately by a qualified paleontologist.  Responsibility for making this 
determination shall be with the District¶V�RQVLWH�LQVSHFWRU���The paleontological 
professional shall assess the find, determine its significance, and determine 
appropriate mitigation measures within the guidelines of the California 
Environmental Quality Act that shall be implemented to minimize any impacts 
to a paleontological resource. 

 
 With incorporation of this contingency mitigation, the potential for impact to paleontological resources 

will be reduces to a less than significant level.  No additional mitigation is required. 
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Does Not Apply 

 
VIII.  GREENHOUSE GAS EMISSIONS: Would the 
project: 

    

 
a) Generate greenhouse gas emissions, either directly 
or indirectly, that may have a significant impact on the 
environment? 

    

 
b) Conflict with an applicable plan, policy or regulation 
adopted for the purpose of reducing the emissions of 
greenhouse gases? 

    

 
SUBSTANTIATION: The following information utilized in this section of the Initial Study was obtained from 
the ³Air Quality and GHG Impact Analysis, Mojave Desert Land Trust Palisades Ranch Restoration Project, 
County of San Bernardino, California´ prepared by Giroux and Associates dated March 24, 2022. This 
document is provided as Appendix 2 to this document. 
 
a&b. Less Than Significant Impact ± Global Climate Change (GCC) is defined as the change in average 

meteorological conditions on the earth with respect to temperature, precipitation, and storms. Many 
scientists believe that the climate shift taking place since the industrial revolution (1900) is occurring 
at a quicker rate and magnitude than in the past. Scientific evidence suggests that GCC is the result 
RI� LQFUHDVHG� FRQFHQWUDWLRQV� RI� JUHHQKRXVH� JDVHV� LQ� WKH� HDUWK¶V� DWPRVSKHUH�� LQFOXGLQJ� FDUERQ�
dioxide, methane, nitrous oxide, and fluorinated gases. Many scientists believe that this increased 
rate of climate change is the result of greenhouse gases resulting from human activity and 
industrialization over the past 200 years. 

 
An individual project like the project evaluated in this GHG analysis cannot generate enough 
greenhouse gas emissions to effect a discernible change in global climate. However, the project may 
participate in the potential for GCC by its incremental contribution of greenhouse gasses combined 
with the cumulative increase of all other sources of greenhouse gases, which when taken together 
constitute potential influences on GCC. 
 
Significance Thresholds 
 
In response to the requirements of SB97, the State Resources Agency developed guidelines for the 
treatment of GHG emissions under CEQA.  These new guidelines became state laws as part of 
Title 14 of the California Code of Regulations in March 2010.  The CEQA Appendix G guidelines were 
modified to include GHG as a required analysis element.  A project would have a potentially significant 
impact if it: 
x Generates greenhouse gas emissions, either directly or indirectly, that may have a significant 

impact on the environment? 
x Conflicts with an applicable plan, policy or regulation adopted for the purpose of reducing the 

emissions of greenhouse gases? 
 

Section 15064.4 of the Code specifies how significance of GHG emissions is to be evaluated.  The 
process is broken down into quantification of project-related GHG emissions, making a determination 
of significance, and specification of any appropriate mitigation if impacts are found to be potentially 
significant.  At each of these steps, the new GHG guidelines afford the lead agency with substantial 
flexibility. 
 
Emissions identification may be quantitative, qualitative or based on performance standards.  CEQA 
JXLGHOLQHV�DOORZ�WKH�OHDG�DJHQF\�WR�³VHOHFW�WKH�PRGHO�RU�PHWKRGRORJ\�LW�FRQVLGHUV�PRVW�DSSURSULDWH�´�

• • • 

• • • 
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The most common practice for transportation/combustion GHG emissions quantification is to use a 
computer model such as CalEEMod, as was used in the ensuing analysis. 
 
The significance of those emissions then must be evaluated; the selection of a threshold of 
significance must take into consideration what level of GHG emissions would be cumulatively 
considerable.  The guidelines are clear that they do not support a zero net emissions threshold.  If 
the lead agency does not have enough expertise in evaluating GHG impacts, it may rely on thresholds 
adopted by an agency with greater expertise.   
 
The MDAQMD has published thresholds for Greenhouse Gases emissions (CO2e). The daily 
threshold is 548,000 lbs/day and the annual threshold is 100,000 metric tons (MT)/year. 
 
Project Construction Activity GHG Emissions 
 
The project is assumed to require at least three years for construction to be completed. During project 
construction, the CalEEMod2020.4.0 computer model predicts that the construction activities will 
generate the annual CO2e emissions identified in Table VIII-1. 
 

Table VIII-1 
CONSTRUCTION EMISSIONS (CO2e) 

 
Year 2021 CO2e Daily (lbs/day) CO2e Annual (MT/year) 

Construction 2022 3,126.1 77.7 
Construction 2023 3,122.6 366.7 
Construction 2024 3,119.4 369.2 

Construction 2025 3,116.0 292.8 
Construction 2026 3,110.2 366.8 
Construction 2027 3,106.9 366.4 
Construction 2028 3,104.2 290.4 

Max Project Emissions 3,123.7 416.6 
Threshold 548,000 100,000 

Threshold Exceeded? No 
CalEEMod Output provided in appendix 

 
 
GHG impacts from construction are considered individually less than significant. 

 
Project Operational Activity GHG Emissions 
 
The CalEEMod2016.3.2 computer model predicts that the operational activities will generate the 
annual CO2e emissions identified in Table VIII-2. 
 

Table VIII-2 
OPERATIONAL EMISSIONS (CO2e) 

 
Year 2021 CO2e Daily (lbs/day) CO2e Annual (MT/year) 

Operational 2025 <0.1 47.7 
Threshold 548,000 100,000 

Threshold Exceeded? No 
CalEEMod Output provided in appendix 
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GHG impacts from operations are considered individually less than significant. Note that even if the 
construction emissions were amortized over a 30-year period, and were added to the operational 
annual total (an addition of 416 MT/year), the proposed project would still generate emissions well 
below significance thresholds. As such, GHG emissions impacts would be less than significant.  
 
Consistency with GHG Plans, Programs and Policies 
 
In March 2014, the San Bernardino Associated Governments and Participating San Bernardino 
County Cities Partnership (Partnership) created a final draft of the San Bernardino County Regional 
Greenhouse Gas Reduction Plan (Reduction Plan). This Reduction Plan was created in accordance 
to AB 32, which established a greenhouse gas limit for the state of California. The Reduction Plan 
seeks to create an inventory of GHG gases and develop jurisdiction specific GHG reduction 
measures and baseline information that could be used by the 21 Partnership Cities of San Bernardino 
County, including the County of San Bernardino. 
 
Projects that demonstrate consistency with the strategies, actions, and emission reduction targets 
contained in the Reduction Plan would have a less than significant impact on climate change. The 
project will generate GHG emissions below the 100,000 Metric Ton (MT) CO2e significance threshold, 
as shown in Table VIII-1 and VIII-2, and as such, it is consistent with the Reduction Plan.  
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Potentially 
Significant Impact 

 
Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
IX.  HAZARDS AND HAZARDOUS MATERIALS: 
Would the project: 

    

 
a) Create a significant hazard to the public or the 
environment through the routine transport, use, or 
disposal of hazardous materials? 

    

 
b) Create a significant hazard to the public or the 
environment through reasonably foreseeable upset 
and accident conditions involving the release of 
hazardous materials into the environment? 

    

 
c) Emit hazardous emissions or handle hazardous or 
acutely hazardous materials, substances, or waste 
within one-quarter mile of an existing or proposed 
school? 

    

 
d) Be located on a site which is included on a list of 
hazardous materials sites compiled pursuant to 
Government Code Section 65962.5 and, as a result, 
would it create a significant hazard to the public or the 
environment? 

    

 
e) For a project located within an airport land use plan 
or, where such a plan has not been adopted, within two 
miles of a public airport or public use airport, would the 
project result in a safety hazard or excessive noise for 
people residing or working in the project area? 

    

 
f) Impair implementation of or physically interfere with 
an adopted emergency response plan or emergency 
evacuation plan? 

    

 
g) Expose people or structures, either directly or 
indirectly, to a significant risk of loss, injury or death 
involving wildland fires? 

    

 
SUBSTANTIATION 
 
a&b. Less Than Significant With Mitigation Incorporated ± The project should not create a significant 

hazard to the public or the environment through the routine transport, use, or disposal of hazardous 
materials; but it may create a significant hazard to the public or the environment through reasonably 
foreseeable upset and accident conditions involving the release of hazardous materials into the 
environment during construction. The proposed project would consist of irrigating for 1 to 3 years 
after revegetating the project area with a permanent irrigation system to be installed so that pond 
water irrigation can be gravity fed to the cottonwood field, weed management including use of some 
mechanical tools for about 20 days per year, monitoring of the vegetation and wildlife by staff, and 
recreational use by visitors. The goal of the project is to complete various riparian enhancement 
projects, complete the three phases of river restoration, and construct recreational improvements to 
enable visitors to appreciate and utilize the site for recreational purposes.  During construction there 
is a potential for accidental release of petroleum products in sufficient quantity to pose a significant 
hazard to people and the environment.  The following mitigation measure will be incorporated into 
the Storm Water Pollution Prevent Plan (SWPPP) prepared for the project and implementation of this 
measure can reduce this potential hazard to a less than significant level. 

 

• • • 

• • • 

• • • 

• • • 

• • • 

• • • 

• • • 
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HAZ-1 All accidental spills or discharge of hazardous material during construction 
and/or operational activities shall be reported to the Certified Unified Program 
Agency and shall be remediated in compliance with applicable state and local 
regulations regarding cleanup and disposal of the contaminant released. The 
contaminated waste will be collected and disposed of at an appropriately a 
licensed disposal or treatment facility. This measure shall be incorporated into 
the SWPPP prepared for the proposed MDLT Palisades Ranch Restoration 
Project. Prior to accepting the site as remediated, the area contaminated shall 
be tested to verify that any residual concentrations meet the standard for 
future residential or public use of the site. 

 
 Operation of the proposed project would not involve the use of a substantial amount of hazardous 

materials. This is particularly because the project does not propose any new structures that would 
require use of hazardous materials such as household or commercial cleaning supplies, and does 
not propose any uses that would routinely use hazardous materials. The only hazardous materials 
that may be used during operation would be petroleum and mechanical equipment repair solvents, 
as well as weed abatement sprays in support of the weed management on site. Construction 
equipment would include: visits to Palisades Ranch in the amount of an estimated 20 days per year, 
would be accomplished by a staff of 4-8 persons and would require the utilization of the following 
tools and construction equipment: tracked vehicle (e.g., skidsteer) with mower attachment and 
manual tools (e.g., weed-eaters); manual digging, cutting, puning tools; aquatic-label herbicide 
applied to perennial pepperweed via backpack sprayer, wicking or hand wiping, imazapyr applied to 
giant reed and tamarisk. Compliance with all Federal, State, and local regulations governing the 
storage and use of hazardous materials is required, and will ensure that the project operates in a 
manner that poses no substantial hazards to the public or the environment.  Additionally, the following 
mitigation measures shall address the handling of hazardous materials during operation, and the 
potential for accidental spills or contamination during operation:  

 
HAZ-2  Where the operation of the Restoration Plan would handle hazardous materials 

or generate hazardous waste, the Hazardous Materials Business Plan prepared 
and submitted to the Certified Unified Program Agency shall incorporate best 
management practices designed to minimize the potential for accidental 
release of such chemicals and shall meet the standards required by California 
law for Hazardous Materials Business Plans. The facility managers shall 
implement these measures to reduce the potential for accidental releases of 
hazardous materials or wastes. The Hazardous Materials Business Plan shall 
be approved prior to operation of the given facility. 

 
HAZ-3  The Hazardous Materials Business Plan shall assess the potential accidental 

release scenarios and identify the equipment and response capabilities 
required to provide immediate containment, control, and collection of any 
released hazardous material.   Prior to issuance of the certificate of occupancy, 
each facility shall ensure that necessary equipment has been installed and 
training of personnel has occurred to obtain sufficient resources to control 
and prevent the spread of any accidentally released hazardous or toxic 
materials. 

 
With implementation of the above mitigation measures, the proposed project would have a less than 
significant potential to create a significant hazard to the public or the environment through the routine 
transport, use, or disposal of hazardous materials or create a significant hazard to the public or the 
environment through reasonably foreseeable upset and accident conditions involving the release of 
hazardous materials into the environment. No further mitigation is required.  
 

c. No Impact – The project will not emit hazardous emissions or utilize or produce any acutely hazardous 
materials, substances, or waste.  There are no proposed or existing schools within one-quarter mile 
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of the project footprint; therefore, no impacts under this issue are anticipated, and no mitigation is 
required.  

 
d. Less Than Significant Impact ± The project site is located on that has not experienced significant 

development. The project site includes the abandoned agricultural field, Mojave River, and several 
existing structures, including the rock house, the caretakers house, two unoccupied residences, and 
steel buildings (refer to Appendix 3, page 12).  The project will not be located on a site that is included 
on a list of hazardous materials sites.  The State Water Resources Control Board GeoTracker records 
were reviewed (consistent with Government Code Section 65962.5) and no open cases of 
contaminated sites are located within 2,500 feet of the project site (Figure IX-1). There is only one 
case in the vicinity of the project site; about two miles to the west of Palisades Ranch a Department 
of Toxic Substance Control (DTSC) Cleanup Site has been identified. This site currently is inactive, 
and poses no hazards to construction and operational activities at the Palisades Ranch.  Therefore, 
the proposed modifications and improvements to the Facility have no potential to create a significant 
hazard to the population or to the environment from their implementation. No significant impacts are 
anticipated.  No mitigation is required.  

 
e. Less Than Significant Impact ± According to the San Bernardino Countywide Plan Airport Safety & 

Planning Map (Figure IX-2), the closest airport to the project site is the Southern California Logistics 
Airport (SCLA), which is located about 3 miles to the south of the project site.  The Hazard Overlays 
Map indicates that the proposed project is located just outside of the Airport Safety Review Area, and 
as such further development of this site will not exacerbate any hazards from operation of Palisades 
Ranch due to the proximity to the nearby airport. Furthermore, the project does not propose any 
structures that would interfere with Airport operations.   Based on this information, implementation of 
the project will not result in a safety hazard for people residing or working in the project area.  No 
impacts are anticipated and no mitigation is required. 

 
f. Less Than Significant With Mitigation Incorporated ± The proposed Palisades Ranch Restoration 

Project will be confined to Palisades Rach, and is not anticipated to impair implementation of or 
physically interfere with an adopted emergency response plan or emergency evacuation plan. The 
proposed project would consist of irrigating for 1 to 3 years after revegetating the project area with a 
permanent irrigation system to be installed so that pond water irrigation can be gravity fed to the 
cottonwood field, weed management including use of some mechanical tools for about 20 days per 
year, monitoring of the vegetation and wildlife by staff, and recreational use by visitors. No impairment 
of roadways within and adjacent to the proposed project is anticipated to occur, as the proposed 
project does not require construction within any roadways. The proposed project would require the 
use of internal and adjacent roadways to deliver construction materials to the project site, and also 
to provide access to visitors of the project site once the recreational improvements are complete.  
The proposed project would not conflict with Countywide Plan identified evacuation routes (Highway 
395 and the I-15 are the closest mapped evacuation routes to the project site), and the roadways 
providing access to the site are not heavily traveled as they mainly serve to provide access to 
Palisades Ranch. However, MM WF-1 would ensure that evacuation routes are clearly marked for 
both on-road and on-foot visitors of the Palisades Rach. With the implementation of MM WF-1, the 
proposed project would have a less than significant potential to impair implementation of or physically 
interfere with an adopted emergency response plan or emergency evacuation plan.  No mitigation is 
required. 

 
g.  Less Than Significant With Mitigation Incorporated ± The proposed project would not expose people 

or structures to a significant risk of loss, injury or death involving wildland fires, including where 
wildlands are adjacent to urbanized areas or where residences are intermixed with wildlands. The 
proposed project area is located about 20 miles north of the San Bernardino Mountains. According 
to the San Bernardino Countywide Plan Fire Hazard Severity Zones Map (Figure IX-3), the proposed 
project is not located in a high or very high fire hazard severity zone. The fire threat throughout most 
of the Helendale Community Plan area is considered moderate.  The proposed project would not 
expose people or structures to a significant risk of loss, injury or death involving wildland fires as the 
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site is not located in the vicinity of the high wildland fire hazard area and furthermore is located in an 
area without sufficient fuel load to pose a significant wildland fire hazard. However, as stated in 
Appendix 3, Mojave River regulation increases fire frequency and intensity in riparian ecosystem due 
to increased fuel loads. Currently, wildfires along the Mojave River are not common. There have been 
no documented wildfires within the boundaries of Palisades Ranch from the years 1999±2016. 
Disturbance in northern abandoned agricultural field appears to be a burn based on satellite imagery 
and evidence of burn during field surveys in 2020. Most wildfires in the upper Mojave River Basin 
occur in the San Bernardino Mountains, although according to the California Department of Forestry 
and Fire Protection 2020 in 2002 a 32-acre wildfire burned the Mojave River floodplain. In March of 
2022, a wildfire in the southern portion of Palisades Ranch burned about 50 acres along the Mojave 
River demonstrating that while wildfire is not a common occurrence in this area, it is possible. The 
burn area in the context of the Palisades Ranch property is shown on Figure XX-1 and XX-2; it burned 
riparian area and also included a prescribed burn in the agricultural field to enable the fire crews to 
get ahead of the fire. The MDRCD noted increasing concern about the probability of wildfires, 
particularly in reference to abandoned agricultural fields along the Mojave River dominated by prickly 
Russian thistle. As such, the MDLT should consider controlled burns should be considered for 
enhancement of the riparian zone, especially if future floods are not large or frequent enough to 
create erosional or depositional surfaces. This shall be enforced through the following mitigation 
measures:  

 
HAZ-4  MDLT, in consultation with the MDRCD, shall evaluate the project site for fire 

potential on a regular basis. Where MDLT and the District determine that a 
controlled burn would be beneficial for enhancement of the riparian zone, and 
would minimize potential for an unexpected wildfire, MDLT shall initiate the 
controlled burn, and shall obtain authorization to proceed from the appropriate 
agencies (i.e., the San Bernardino County Fire Department, the Mojave Desert 
Air Quality Management District, etc.), where required and applicable. 

 
With implementation of the above mitigation measure, long term fire hazard at the project site would 
be minimized to a level of less than significant.  
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Potentially 

Significant Impact 

 
Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
X.  HYDROLOGY AND WATER QUALITY: Would the 
project: 

    

 
a) Violate any water quality standards or waste 
discharge requirements or otherwise substantially 
degrade surface or groundwater quality? 

    

 
b) Substantially decrease groundwater supplies or 
interfere substantially with groundwater recharge such 
the project may impede sustainable groundwater 
management of the basin? 

    

 
c) Substantially alter the existing drainage pattern of 
the site or area, including through the alteration of the 
course of a stream or river or through the addition of 
impervious surfaces, in a manner which would:  

    

 
(i) result in substantial erosion or siltation onsite or 

offsite? 
    

 
(ii) substantially increase the rate or amount of 

surface runoff in a manner which would result in 
flooding onsite or offsite? 

    

(iii) create or contribute runoff water which would 
exceed the capacity of existing or planned 
stormwater drainage systems or provide 
substantial additional sources of polluted 
runoff?; or, 

    

 
(iv) impede or redirect flood flows?     
 
d) In flood hazard, tsunami, or seiche zones, risk 
release of pollutants due to project inundation? 

    
 
e) Conflict with or obstruct implementation of a water 
quality control plan or sustainable groundwater 
management plan? 

    

 
SUBSTANTIATION 
 
a. Less Than Significant With Mitigation Incorporated ± The proposed project would consist of irrigating 

for 1 to 3 years after revegetating the project area with a permanent irrigation system to be installed 
so that pond water irrigation can be gravity fed to the cottonwood field, weed management including 
use of some mechanical tools for about 20 days per year, monitoring of the vegetation and wildlife 
by staff, and recreational use by visitors. The goal of the project is to complete various riparian 
enhancement projects, complete the three phases of river restoration, and construct recreational 
improvements to enable visitors to appreciate and utilize the site for recreational purposes.  The 
proposed project is located within the planning area of the Lahontan Regional Water Quality Control 
Board (RWQCB). The process of implementing the Palisades Ranch Restoration Plan may result in 
limited erosion and sedimentation as a result of the three phases of river restoration.  Compliance 
with the following mitigation measure will control future nonpoint source pollutant discharges from the 
project site.  Implementation of this measure in conjunction with the State Water Resources Control 
Board and NPDES program would reduce the impact to the issue of erosion and sedimentation to 
less than significant.  The most critical component of the SWPPP that will be implemented is to control 
all runoff during construction and operation to ensure that no sediment or any pollutant discharges 

• • • 

• • • 

• • • 
• • • 

• • • 

• • • 
• • • 
• • • 
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are released into the general environment, which includes the Mojave River. With no materials that 
are considered pollutants being stored on site, the potential to impact the Mojave River is even further 
reduced to a level of less than significant. With no potential to discharge stormwater or polluted 
stormwater, or otherwise degrade the water quality of the Mojave River, the project would not severely 
impair or conflict with the beneficial use of any water resources in the Lahontan Region. Furthermore, 
the proposed project would ultimately provide greater beneficial use of the Mojave River within 
Palisades Ranch as a result of the proposed restoration efforts by this project described in the Project 
Description.  

 
The following shall be implemented in conjunction with the mitigation identified in the Geology/Soil 
Section, MM GEO-4.  These measures are intended to be complementary, not incremental.  

 
HYD-1 The construction contractor shall prepare and implement a Storm Water 

Pollution Prevention Plan (SWPPP), which specifies Best Management Prac-
tices (BMPs) that will be implemented to prevent construction pollutants from 
contacting stormwater with the intent of keeping all products of erosion from 
moving offsite.  The SWPPP shall be developed with the goal of achieving a 
reduction in pollutants both during and following construction to control 
storm water runoff to the maximum extent practicable based on available, 
feasible best management practices.  

 
 The following BMPs or comparable measures shall be included in the SWPPP: 

� Stockpiled material should not be stored in areas which are subject to the 
erosive flows of water. 

� Measures such as the use of straw bales, sandbags, silt fencing or 
detention basins shall be used to capture and hold eroded material for 
future cleanup. 

� Rainfall will be prevented from entering material and waste storage areas 
and pollution-laden surfaces. 

� Construction-related contaminants will be prevented from leaving the site 
and polluting waterways. 

� A spill prevention control and countermeasures and remediation plan shall 
be in place and implemented to control release of hazardous substances.  

 
Additionally, to address stormwater and accidental spills within this environment, any new project 
must ensure that site development implements a Storm Water Pollution Prevention Plan (SWPPP) 
and a National Pollutant Discharge Elimination System (NPDES) to control potential sources of water 
pollution that could violate any standards or discharge requirements during construction and a Water 
Quality Management Plan (WQMP) to ensure that project-related after development surface runoff 
meets discharge requirements over the short- and long-term. The WQMP would specify stormwater 
runoff permit Best Management Practices (BMPs) requirements for capturing, retaining, and treating 
on site stormwater once the Restoration Project has been developed. The proposed Restoration 
Project is unique in that it does not propose any new structures, but would install a new parking lot, 
and would install a 2-acre pond to be used as irrigation water and potential to support Mohave tui 
chub conservation. Generally, some of the weed abatement sprays may be hazardous, and as such 
must be used during dry periods, and applied carefully in accordance with use directions. This shall 
be enforced as follows to prevent any hazardous substances from violating any water quality 
standards or waste discharge requirements: 
 
HYD-2 Weed abatement sprays shall be applied as directed in the Conceptual 

Riparian Restoration Plan (Appendix 1, pages 96-101), and shall specifically 
comply with the directions specified by each individual product label 
(including ambient temperature/wind speed/etc.). Weed abatement shall only 
occur during dry periods, in which no rain is forecast to occur for at least 48 
hours.  
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The above measure will ensure that the appropriate weed abatement sprays and solutions are 
applied correctly, to the correct plants, and during dry periods to avoid contamination from weed 
abatement sprays that may be toxic to fish and other Mojave River Habitat. Generally, the proposed 
project intends to complete various riparian enhancement projects, complete the three phases of river 
restoration, and construct recreational improvements. As such, the use of weed abatement sprays 
would only be employed in a manner that would not harm the environment, and have been selected 
as the least harmful types of weed abatement sprays to the environment so as to allow restoration of 
the project area once the weeds have been eradicated.  
 
As such, MMs HYD-1 and HYD-2, as well as the BMPs specified in the SWPPP and WQMP would 
ensure that all potential water pollutants of concern are prevented, minimized, and/or otherwise 
appropriately treated prior to being discharged from the subject property. Therefore, with 
implementation of these mandatory Plans and their BMPs, as well as MMs GEO-4, HAZ-1 through 
HAZ-3 and HYD-1 and HYD-2 above, the development of proposed MDLT Palisades Ranch 
Restoration Project would not cause a violation of any water quality standards or waste discharge 
requirements.  

 
b. Less Than Significant With Mitigation Incorporated ± The proposed project would not substantially 

deplete groundwater supplies or interfere substantially with groundwater recharge such that there 
would be a net deficit in aquifer volume or a substantial lowering of the local groundwater table level 
(e.g., the production rate of pre-existing nearby wells would drop to a level which would not support 
existing land uses or planned uses for which permits have been granted). 7KH�3DOLVDGHV�5DQFK¶V�
has access to groundwater from the Upper Mohave River Valley Groundwater Basin (refer to 
Figure X-1), specifically in the Alto subbasin. This Groundwater Basin is part of the Mojave Basin 
Area (MBA). The MBA was adjudicated by the Mojave Basin Area Judgment (MBA Judgment) that 
was settled in 1996 due to rapid growth within the area and overdraft issues. The MDLT is subject to 
the MBA Judgement, and as such, if it exceeds the allotted Free Production Allowance, payment of 
a Replacement Water Assessment to the Mojave Water Agency (MWA)²the Watermaster of the 
MBA²is required. 

 
Critical to implementing this restoration project is having sufficient water. Temporary irrigation of the 
restoration areas would need to continue for 1 to 3 years after revegetation, this would occur by a 
groundwater pump to provide water to the proposed onsite pond. The volume of the pond is 3,386 
cubic yards, equal to 2 acre feet (AF), and it would be refilled twice per year in order to use the pond 
water for irrigation purposes and to reduce pond salinity and temperature to maintain habitat 
conditions for Mohave tui chub. The greatest potential consumptive uses resulting from this project 
would be from evapotranspiration (ET) rates of planned willow riparian forest and riparian shrubland 
in the nested floodplain corridor. Rates of ET would be higher than the ET rate from existing use (i.e., 
an agricultural field used for alfalfa production). However, whether ET rates for new riparian 
vegetation resulting from this project would be considered consumptive uses needs to be confirmed 
by the Watermaster for the Mojave Water Agency. Available consumptive uses for the project are 
estimated to be 74 AF. If the existing water rights are considered a transfer of use, there may be 
consumptive use adjustments for aquaculture (surface water times 2 meters [7 feet]). MDLT currently 
has rights to 40 AF. However, under a legal adjudication of water rights for the Mojave Basin, over 
time MDLT will only be able to use 22 AF per year of the current 40 AF. The proposed Restoration 
Project will be required to either work within their water rights, or, as stated above, pay a Replacement 
Water Assessment fee to the MWA or acquire a transfer of unused water by another producer. The 
planting design may be adjusted or implemented in phases, depending on when opportunities to 
purchase additional water rights become available. Additionally, another goal of the proposed project 
is to promote groundwater recharge of the floodplain aquifer, which would contribute greater 
groundwater recharge over the whole of the Palisades Ranch site over time. 
 

 While the above discusses the potential for impact to the groundwater basin as a whole, another 
potential for impact is for the greater use of the onsite well by way of the new groundwater pump to 
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interfere with private wells located within the same aquifer.  As such, the following mitigation measure 
shall be implemented by the District to ensure that other wells within this local aquifer do not incur a 
significant adverse impact from greater pumping of the onsite well anticipated to be required to 
support project irrigation and filling of the proposed pond.  

 
HYD-3 If any private wells are adversely impacted by future groundwater extractions 

from the increased pumping from the onsite well, MDLT shall offset this impact 
through provision of water service; or adjusting the flow rates or hours of 
operation to mitigate adverse impacts.   

 
Regardless, given that the proposed project would operate within their legal rights as a producer 
under the MWA and Judgement thereof, and with the implementation of MM HYD-3, the proposed 
project would not substantially deplete groundwater supplies or interfere substantially with 
groundwater recharge such that there would be a net deficit in aquifer volume or a substantial 
lowering of the local groundwater table level (e.g., the production rate of pre-existing nearby wells 
would drop to a level which would not support existing land uses or planned uses for which permits 
have been granted). No further mitigation is required.  

 
c. i-iii 
 

Less Than Significant With Mitigation Incorporated ± As previously stated, the proposed project would 
complete three phases of river restoration. In order to accomplish the goal of restoration at Palisades 
Ranch, the proposed project must alter the course of the floodplain. The phases, described in the 
project description, are as follows:  
x Phase 1: Constructing the main side channel and nested floodplain, installing BDAs in the main 

channel, restoring 75 acres of riparian and wet shrubland vegetation, constructing 6,991 feet of 
channel, installing temporary irrigation in planted areas. 

x Phase 2: Removing the coffer dam to activate the main side channel, constructing the Mojave 
tui chub pond, constructing the west branch side channel to carry outflow of the pond, restoring 
39 acres of riparian and wet shrubland vegetation and 48 acres of desert scrub, constructing 
4,360 feet of channel, installing temporary irrigation in planted areas. 

x Phase 3: Excavating the 5-year discharge channel, constructing the cottonwood field and 
permanent irrigation system, installing BDAs in the side channels, final grading, restoring 
15 acres of riparian and wetland shrubland vegetation, constructing 1,465 feet of channel, 
installing temporary irrigation in planted areas. 

 
Fluvial geomorphic processes that are driven by flood disturbance create the template for aquatic 
and riparian biodiversity which, in turn, alters the response of fluvial landforms to future flood 
disturbance. For example, flood deposition of a sandbar creates bare sediment where early 
successional plants (e.g., willows, cottonwoods) can establish. If these plants persist for 15 years or 
more without a flood scouring the sandbar, future floods will be ineffective at removing vegetation, 
which could cause channel incision. River regulation in the form of dams, diversions, and inter-basin 
water transfers alter disturbance regimes (flood frequency, magnitude, timing, and duration) and 
change the distribution and abundance of fluvial landforms and riparian plants and animals. Floods 
in the Mojave River at the Palisades Ranch diminished significantly after construction of the Mojave 
Forks Dam which has allowed riparian vegetation to expand as depicted by historical aerial imagery 
(see Chapter 2.5.6 of Appendix 1). Future floods capable of scour and erosion will therefore need to 
be of higher magnitude to uproot riparian plants, and long-term persistence of early successional 
riparian plants requires forces of erosion or deposition to maintain ecosystem integrity. Other types 
of disturbance may play this role in the future along regulated rivers such as the Mojave River.  
 
This expansion of riparian vegetation at the Property, especially willows and cottonwoods, has 
allowed colonization by beavers and construction of beaver ponds, creating a positive feedback 
whereby riparian vegetation expands further as water spreads out along the floodplain. Beaver dams 
have shaped the upstream stretch of the Mojave River through Palisades Ranch, first allowing 
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channel avulsion and more recently creating a multi-thread channel and have alleviated some of the 
effects of channelization. 
 
BDAs are planned to serve as temporary grade control structures in the main channel of the Mojave 
River to raise the head of the river and promote backwater conditions in the main side channel. The 
proposed BDA structures are not sustainable and are anticipated to partially fail during large flood 
events and, therefore, would not impact the BFEs. The proposed design approach is to temporarily 
stabilize the side channels and floodplain for the first few years after construction to initiate the 
restoration process, and thereafter, the design is anticipated to result in natural channel adjustments. 
Some localized erosion and deposition are anticipated around BDAs which does not pose a risk to 
infrastructure. Additional BDAs are planned to be installed after the initial process of establishing a 
pilot channel; these structures would assist with fully restoring the floodplain by spreading flows 
across the excavated floodplain, inundating a greater area to support riparian habitats, and promoting 
flow in the other secondary channels. Temporary channel and bank stabilization structures are 
proposed to be installed to promote the process-based restoration approach.  
 
Given the above, while the intent is to enhance the existing drainage pattern of Palisades Ranch to 
enable riparian enhancement and river restoration, the project would enhance and thereby alter the 
course of the Mojave River by enabling side channels that would promote the restoration efforts 
proposed by this project. However, as stated in the preceding discussion, some erosion is anticipated 
to occur as a result of future flooding and river flows within the new side channels, but this type of 
erosion is anticipated and the river restoration efforts would not result in substantial erosion or siltation 
that is not intended or anticipated to occur within the project site and would not prevent the proposed 
restoration efforts from being successful. Furthermore, while the proposed Palisades Ranch 
Restoration Project would alter the site, such new side channels are formed and riparian restoration 
is facilitated and encouraged, the proposed project would not introduce a substantial new source of 
water that could result in increasing the rate or amount of surface runoff that would cause flooding on 
or offsite, particularly because the proposed project would leverage the existing floodplain area to 
enable the side channels to be successful, thus created a greater defined river area in which to handle 
flooding within this section of the Mojave River. Finally, as discussed under issue X(a), above, the 
proposed project would not handle many hazardous materials that could result in pollution on or off-
site. However, as the proposed project would install a parking lot that would receive visitors, and 
would employ use of low-toxicity weed abatement sprays, MMs HYD-1 or HYD-2 are necessary to 
minimize the potential for any pollution sources to pollute stormwater runoff. Given that the proposed 
project would enhance the drainage systems and result in riparian restoration, and also facilitate river 
restoration, the project contribution to existing and planned stormwater drainage systems is 
anticipated to be minimal or non-existent as flows within the site will either percolate, be directed to 
the proposed onsite pond, or be directed to the new side channels. Therefore, with the 
implementation of MMs HYD-1 through HYD-2, as well as MMs GEO-4 and HAZ-1, the proposed 
project would have a less than significant impact under these three issues.   
 

c. iv 
 

Less Than Significant Impact ± As previously stated, the proposed project would complete three 
phases of river restoration, described above. In order to accomplish the goal of restoration at 
Palisades Ranch, the proposed project must modify the floodplain. The proposed project would alter 
the existing drainage pattern to accomplish the proposed restoration efforts. Much of the project 
footprint is located within a Federal Emergency Management Agency 100-year floodplain, or 
500-year floodplain (refer to Figure X-2), as the proposed project is adjacent to the existing Mojave 
River channel, which is subject to flooding as a result of intense rain and weather. There are no 
structures proposed buy this project, and as such no structures would be subject to flooding. 
However, there are existing structures within Palisades Ranch, though these structures are located 
outside of the floodplain. The proposed project would provide greater flood management over the 
long term as a result of the riparian habitat and vegetation that would be established as part of this 
project; as stated under issue X(c[i-iii]), above, the proposed project would create a positive feedback 
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whereby riparian vegetation expands further as water spreads out along the floodplain. Additionally, 
beaver dams have shaped the upstream stretch of the Mojave River through Palisades Ranch, first 
allowing channel avulsion and more recently creating a braided channel and have alleviated some of 
the effects of channelization. The proposed project would contribute even greater alleviation of the 
effects of channelization. Thus, the channel and wetland re-instatement on the west side of the 
Mojave River could absorb some storm flow for areas that have been historically subject to flooding 
on the east side of the River. Based on the an assessment of the project’s hydrology, a decrease in 
normal or flood surface flows downstream beyond the project’s boundary is not anticipated to occur. 
As such, it is anticipated that the proposed project would not significantly impede or redirect such that 
flooding would be exacerbated, thus causing a significant effect on the environment. Impacts under 
this issue would be less than significant. 

 
d. Less Than Significant With Mitigation Incorporated – Please refer to the discussion under X(c[i-iv]), 

above. As stated above, the proposed project would be located within a 100-year and 500-year 
floodplain. The proposed project is not located within an area containing nearby large bodies of water, 
such as a lake, and as such would not be subject to seiche. Furthermore, the proposed project is 
located more than 75 miles from the Pacific Ocean and at an elevation of over 2,500 feet, as such 
would not be subject to tsunami. As previously stated, the proposed project would not handle many 
hazardous materials that could result in pollution on or off-site. However, as the proposed project 
would install a parking lot that would receive visitors in automobiles, and would employ use of low-
toxicity weed abatement sprays, MMs HYD-1 or HYD-2 are necessary to minimize the potential for 
any pollution sources to be dispersed in the event of project inundation. Flows within the site will 
either percolate, be directed to the proposed onsite pond, or be directed to the new side channels. 
Therefore, with the implementation of MMs HYD-1 through HYD-2, as well as MMs GEO-4 and HAZ-1 
through HAZ-3, the proposed project would have a less than significant impact potential to risk 
release of pollutants due to project inundation as a result of the project’s location within a flood 
hazard.  

 
e. Less Than Significant Impact – Please refer to the discussion under issue X(b) above. The 

Sustainable Groundwater Management Act (SGMA) “requires governments and water agencies of 
high and medium priority basins to halt overdraft and bring groundwater basins into balanced levels 
of pumping and recharge. Under SGMA, these basins should reach sustainability within 20 years of 
implementing their sustainability plans. For critically over-drafted basins, that will be 2040. For the 
remaining high and medium priority basins, 2042 is the deadline.”4 The San Bernardino Countywide 
Plan Groundwater Basin Map indicates that the Mojave River Basin is under very low priority 
(Figure X-1). As the Mojave River Basin is under very low priority, it is currently not required to 
prepare a sustainable groundwater management plan and the project will not interfere with the overall 
water quality of the MBA as discussed above. As stated above under issue X(b), the MWA 
Watermaster manages transfers from the Groundwater Basin and assesses a fee commensurate 
with the amount of water extracted. Though the Groundwater Basin has several sub-basins that have 
experienced overdraft in the last 10 years, the Watermaster replaces overdrafts through fees 
collected from water users that is used to purchase additional water supplied through the State Water 
Project. MDLT currently has rights to 40 AF. However, under a legal adjudication of water rights for 
the Mojave Basin, over time MDLT will only be able to use 22 AF per year of the current 40 AF. The 
proposed Restoration Project will be required to either work within their water rights, or, as stated 
above, pay a Replacement Water Assessment fee to the MWA or acquire a transfer of unused water 
by another producer. As such, the payment of this fee will ensure that the proposed project is in 
compliance with the MWA Watermaster, and as such, it is not anticipated that the proposed Palisades 
Ranch Restoration Project would have a significant potential to conflict with or obstruct 
implementation of a water quality control plan or sustainable groundwater management plan.  

 

                                                   
4 https://water.ca.gov/Programs/Groundwater-Management/SGMA-Groundwater-Management 



Mojave Desert Land Trust 
Palisades Ranch Restoration Project INITIAL STUDY 
 

 
 
TOM DODSON & ASSOCIATES  Page 94 

 
  

Potentially 
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No Impact or 
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XI.  LAND USE AND PLANNING: Would the project:     
 
a) Physically divide an established community?     
 
b) Cause a significant environmental impact due to a 
conflict with any land use plan, policy, or regulation 
adopted for the purpose of avoiding or mitigating an 
environmental effect? 

    

 
SUBSTANTIATION 
 
a. No Impact ± Restoring the former agricultural use to riparian and aquatic habitats for special status 

species while keeping in mind water allocation (groundwater/aquifer recharge, water conservation) 
and maintenance required for sustainable and successful restoration, including removing some of 
the buildings would not result in the physical division of an established community.  The project site 
is located in an area along the Mojave River between the unincorporated communities of Helendale 
on the north and Oro Grande on the south but is not located within an established community.  
Currently, the property includes four residences, two steel buildings, an office and apartment, two 
open sided hay barns, wells and water tanks, and miscellaneous improvements, associated with past 
use of a portion of the site for agriculture.  Therefore, there would be no adverse impact on an 
established community associated with the implementation of the proposed Palisades Ranch 
Restoration Project. 

 
b. Less Than Significant Impact ±  
 

State 
Palisades Ranch was purchased with assistance from the CA Wildlife Conservation Board (WCB) as 
conservation land for the benefit of the public and WCB has also funded a restoration planning grant. 
As such, the responsible stewardship of this property is coQVLVWHQW�ZLWK� WKH�6WDWH¶V� LQWHQW�ZKHQ� LW�
awarded these grants, and it is necessary to protect and maintain this significant public investment 
in conservation. MDLT aims to restore and protect a high conservation priority area of the Mojave 
River found on the Palisades Ranch by improving the resilience of important species and habitats 
through restoration planning and adaptive management.  Therefore, the proposed Palisades Ranch 
5HVWRUDWLRQ�SURMHFW�ZRXOG�EH�FRQVLVWHQW�ZLWK�WKH�6WDWH¶V�FRQVHUYDWLRQ�JRDOV��� 

 
Regional 
As discussed below in Subsection XIV, Population and Housing, there are no permanent employees 
or residents associated with the proposed Palisades Ranch Restoration Project beyond the onsite 
caretaker who currently looks after the site. Therefore, the project would not conflict with the Southern 
California Association of Governments (SCAG) Regional Transportation Plan/Strategic Communities 
Strategies (RTP/SCS) goals for reducing traffic and related air quality/greenhouse gas emissions 
commonly associated with development projects.  Likewise, because there are no residential, 
commercial or industrial uses that would be developed as part of this project, the project is not subject 
WR� WKH�UHTXLUHPHQWV�RI� WKH�&RXQW\¶V�&OLPDWH�$FWLRQ�3ODQ, though as stated under Subsection VIII, 
Greenhouse Gas, the proposed project demonstrates consistency with the strategies, actions, and 
HPLVVLRQ�UHGXFWLRQ�WDUJHWV�FRQWDLQHG�LQ�WKH�&RXQW\¶V�*UHHQKRXVH�*DV�5HGXFWLRQ�3ODQ�� 

 
San Bernardino County General Plan 
The project sLWH�KDV�D�JHQHUDO�SODQ�GHVLJQDWLRQ�RI�2SHQ�6SDFH�DQG�3XEOLF�)DFLOLW\���0'/7¶V�ORQJ-
term conservation goals for Palisades Ranch Restoration project include wildlife-oriented education 
and research, and public access and recreation consistent with conservation goals.  These goals will 
be met through the restoration of the former agricultural site to riparian and aquatic habitats.   

• • • 
• • • 
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The proposed Palisades Ranch Restoration project is consistent with San Bernardino County goals 
and policies for the Open Space (OS) land use designation.  The proposed project is consistent with 
WKH�&RXQW\¶V�5HVRXUFHV�DQG�&RQVHUYDWLRQ�*RDO�15-3, Open Space, Parks, and Recreation which 
LGHQWLILHV� ³D� V\VWHP� RI� ZHOOǦplanned and maintained parks, trails, and open space that provides 
recreation opportunities for residents, attracts visitors from across the region and around the country, 
DQG�SUHVHUYHV�WKH�QDWXUDO�HQYLURQPHQW�´��5HODWHG�SROLFHV�LQFOXGH�WKH�IROORZLQJ� 

 
Policy NRǦ3.1 Open space preservation. We regulate land use and coordinate with public and 
nongovernmental agencies to preserve open space areas that protect natural resources, function as 
a buffer against natural hazards or between land uses, serve as a recreation or tourist destination, or 
are central to the identity of an unincorporated community. 

 
Policy NRǦ3.5 Private conservation efforts. We support nongovernmental organizations and 
private entities who purchase, own, maintain, and expand areas for conservation and preservation. 
We also support the voluntary transition of privately held lands within a larger boundary designated 
by the state or federal government for open space and resource conservation to public ownership. 

 
The proposed Palisades Ranch Restoration project is consistent with the applicable Goal and Policies 
by restoring the former agricultural use to riparian and aquatic habitats for special status species 
while keeping in mind water allocation (groundwater/aquifer recharge, water conservation) and 
maintenance required for sustainable and successful restoration. 

 
The Public Facility (PF) designation is used for public and quasi-public uses and facilities to meet 
current and future needs for protection from natural hazards including: 

 
x Protect and ensure the continued operation of public facilities and systems during times of 

flooding, fire, or other hazardous events 
x Prevent the loss of life or property caused by flooding by preserving areas and capacity to 

carry/discharge flood flow 
x Protect floodways from encroachment by land uses that could be endangered during times of 

flooding; prohibit occupancy or encroachment of any improvement that would unduly affect the 
capacity of floodways. 

 
The proposed Palisades Ranch Restoration Project is consistent with the PF designation because 
the intent is to restore channels and drainage areas within the Mojave River and adjacent floodplain 
to enhance riparian and aquatic habitats for special status species, and to maintain the functionality 
of the river within the boundaries of the project site.  

 
San Bernardino County Development Code 
The project site has a Zoning designation of Rural Living, Helendale Community Planning Area. 
According to County Development Code Section 82.04, Table 82-7 Allowed Land Uses and Permit 
Requirements for Residential Land Use Zoning Districts, a nature preserve such as that proposed by 
MDLT at the Palisades Ranch site is allowed with approval of a Minor Use Permit (M/C) for accessory 
uses.   

 
According to the County Land Use Services Hazards Overlay Map, the project site is not located 
within any of the following Hazard Safety Overlay Districts: Airport Safety, Fire Safety, or Noise.  The 
project site is within the Floodplain Safety (FP) Overlay District for the Mojave River, and a Dam 
Inundation Overlay District.  The site is located in FP1 (Zone A ± Inside 100-Year Floodplain) for 
areas within the Mojave riverbed, and in FP2 (Zone X ± Inside 500-Year Floodplain) for areas 
adjacent to the riverbed.  Subsection X, Hydrology and Water Quality, above, provides an evaluation 
of impacts associated with the potential flooding of restoration areas and related infrastructure (e.g., 
trails, bridges).  There are no residential or other uses proposed that would generate an on-site 
population that could be adversely affected by potential flooding of the project site.  This is the 
standard upon which impacts associated with natural hazards would apply.  Therefore, the proposed 
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Palisades Ranch Restoration Project would not conflict with any land use plan, policy, or regulation 
adopted for the purpose of avoiding or mitigating an environmental effect. 

 
 

 
  

Potentially 
Significant Impact 

 
Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
XII.  MINERAL RESOURCES: Would the project:     
 
a) Result in the loss of availability of a known mineral 
resource that would be of value to the region and the 
residents of the state? 

    

 
b) Result in the loss of availability of a locally important 
mineral resource recovery site delineated on a local 
general plan, specific plan or other land use plan? 

    

 
SUBSTANTIATION 
 
a. No Impact ± According to San Bernardino Countywide Plan Program EIR, Figure 5-11-1, Mineral 

Resource Zones 2 and 3 in the Southwest Quadrant of the County (Figure XII-1), the project site and 
vicinity are not located in a Mineral Resource Zone (MRZ) as designated by the California Department 
of Conservation, Divisions of Mines and Geology.  The nearest MRZ to the project is the Oro Grande 
MRZ located southeast of the project site.  Therefore, the restoration of the Palisades Ranch site to 
protect wildlife habitat and riparian resources along a 3.5± mile reach of the Mojave River, would not 
result in the loss of availability of a known mineral resource. 

 
b. No Impact ± The project site has a San Bernardino Countywide Plan designation of Open Space 

(OS) and Public Facility (PF) and a Zoning Designation of Rural Living (RL), Helendale Community 
Planning Area.  As discussed above in XII(a), the project site is not located in an MRZ area.  
Therefore, implementation of the project would not result in the loss of availability of a locally 
important mineral resource recovery site. 

 
 

• • • 

• • • 



Mojave Desert Land Trust 
Palisades Ranch Restoration Project INITIAL STUDY 
 

 
 
TOM DODSON & ASSOCIATES  Page 97 

 
  

Potentially 
Significant Impact 

 
Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
XIII.  NOISE: Would the project result in:     
 
a) Generation of a substantial temporary or permanent 
increase in ambient noise levels in the vicinity of a 
project in excess of standards established in the local 
general plan or noise ordinance, or applicable 
standards of other agencies? 

    

 
b) Generation of excessive groundborne vibration or 
groundborne noise levels? 

    
 
c) For a project located within the vicinity of a private 
airstrip or an airport land use plan or, where such a 
plan has not been adopted, within two miles of a public 
airport or public use airport, would the project expose 
people residing or working in the project area to 
excessive noise levels? 

    

 
SUBSTANTIATION 
 
a. Less Than Significant Impact ±  
 

Construction 
 
Construction of the proposed Palisades Ranch Restoration project would include habitat restoration, 
fence installation, and installation of signage.  The construction scenario is between 3 to 5 years, with 
a target completion of 3 years (36 months).  The anticipated start date of construction is October 
2022. The project could be completed as early as October 2025, though it may be completed at the 
latest around October of 2027.  

 
The removal of some of the existing structures, restoration of the river and construction of the trail to 
the existing bridge would be completed in phases but tools and equipment would be similar between 
phases.  Tools and construction equipment include survey equipment, earth-moving heavy 
equipment and hauling equipment (e.g., backhoe-excavator, dump truck); silt fencing; manual cutting, 
pruning, digging tools, buckets, Waterjet Stinger, planting containers and stakes, chicken wire and/or 
steel cloth, native seed, arbuscular mycorrhizal cultures; tracked vehicle (e.g., skidsteer) with mower 
attachment, herbicide (aquatic label for perennial pepperweed, imazapyr for giant reed and tamarisk), 
backpack sprayer; erosion control seed; weed-free straw; irrigation hoses, water pump, groundwater 
pump and utility housing, crusher fines. Not all equipment will operate all day, every day during 
construction, but intermittently throughout the construction schedule.  In addition, restoration is a 
linear process so the center of the construction area would change as restoration moves along the 
river within the project site.  

 
Construction would occur during days and hours as allowed in the San Bernardino County 
Development Code Section 83.01.080, Noise, subsection (g) Exempt Noise.  The following sources 
of noise shall be exempt from the regulations of this Section:  
(1) Motor vehicles not under the control of the commercial or industrial use 
(2) Emergency equipment, vehicles, and devices.  
(3) Temporary construction, maintenance, repair, or demolition activities between 7:00 a.m. and 

7:00 p.m., except Sundays and Federal holidays. 
 

7KH�LQWHQW�RI�WKH�&RXQW\¶V�QRLVH�VWDQGDUGV�LV�WR�OLPLW�H[FHVVLYH�QRLVH�QHDU�VHQVLWLYH�UHFHSWRUV�VXFK�
as residences, schools, hospitals, etc.  The project site is located in a rural area where no sensitive 

• • • 

• • • 

• • • 
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receptors are located in close proximity to the area designated for restoration.  Therefore, intermittent 
noise associated with construction activities would be less than significant.   

 
Operation 

 
Weed Management 
2SHUDWLRQ�RI� WKH�SURMHFW�VLWH�ZRXOG�FRQVLVW� ODUJHO\�RI�PRQLWRULQJ�WKH�SURMHFW¶V�VXFFHVV��FRQGXFWLQJ�
weed management, and allowing visitors to tour the site.  MDLT anticipates that weed management 
activities would occur approximately 20 days per year with a crew of 4-8 persons.  Tools and 
equipment would consist of tracked vehicle (e.g., skidsteer) with mower attachment and manual tools 
(e.g., weed-eaters); manual digging, cutting and pruning tools; and aquatic-label herbicide applied to 
perennial pepperweed via backpack sprayer, wicking or hand wiping, imazapyr applied to giant reed 
and tamarisk. 

 
Monitoring 
Vegetation and wildlife monitoring would be conducted regularly to provide knowledge of the 
distribution and abundance of target species and evidence of restoration success in relation to project 
goals. It is anticipated that monitoring would require an estimated 30 visits to Palisades Ranch with 
a crew of 2-4 persons. 

 
Recreational Use 
MDLT anticipates that, during the cooler months (6-8 months per year) Palisades Ranch may see an 
average of 10 visitors per day. 

 
Daily Operation 
Palisades Ranch is currently operated by one onsite caretaker who monitors onsite activities.  
Additionally, MDLT staff and volunteers may visit the site on an as needed basis averaging 2 persons 
per day for 60 calendar days per year.  Under future conditions, daily operations would continue to 
average 2 persons per day for 60 calendar days per year.   

 
In summary, during on-going operation of the Palisades Ranch site, noise generating activities would 
be minimal and largely consist of weed management activities occurring approximately 20 days per 
year.  Therefore, noise associated with the operation of the Palisades Ranch Restoration project 
would be less than significant. 

 
b. Less Than Significant Impact ± As described above, construction of the proposed Palisades Ranch 

Restoration project would include habitat restoration, fence installation, and installation of signage.  
Habitat restoration and construction of a trail to the existing bridge are examples of construction 
activities that may require the use of earth-moving heavy equipment and hauling equipment (e.g., 
backhoe-excavator, dump truck).  This type of equipment could be the source of vibration however 
such equipment would not operate all day, every day during construction, but intermittently 
throughout the construction schedule.  In addition, restoration is a linear process so the center of the 
construction area where vibration causing equipment may be used would change as restoration 
moves along the river at the project site.  

 
Although vibration causing heavy equipment would be used intermittently, such equipment is still 
VXEMHFW� WR� WKH� &RXQW\¶V� YLEUDWLRQ� VWDQGDUGV� DV� VHW� IRUWK� LQ� &RXQW\� 'HYHORSPHQW� &RGH� 6HFWLRQ 
83.01.090 that states the following:   

 
(c) Exempt vibrations. The following sources of vibration shall be exempt from the regulations of 

this Section.  
(1) Motor vehicles not under the control of the subject use. 

 
(2) Temporary construction, maintenance, repair, or demolition activities between 7:00 a.m. 
and 7:00 p.m., except Sundays and Federal holidays.  
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In summary, during the construction period, vibration generating activities would be intermittent and 
only during restoration and trail building activities.  Construction contractors will be directed to comply 
ZLWK�WKH�&RXQW\¶V�QRLVH�DQG�YLEUDWLRQ�VWDQGDUGV�WR�OLPLW�FRQVWUXFWLRQ�KRXUV�WR�WKH�KRXUV�RI������D�P��
and 7:00 p.m., except Sundays and Federal holidays where no construction activities are to occur.  
Therefore, vibration associated with construction activities for the Palisades Ranch Restoration 
project would be less than significant. 

 
c. No Impact ± This threshold applies to projects where new residents or employees would be occupying 

the site and that are within close proximity to an airport.  The proposed project does not include new 
residences or permanent employees that would add to the local population.  In addition, as discussed 
in Subsection X, Land Use and Planning, the project site is not located within an Airport Safety 
Overlay District or a Noise Overlay District.  Therefore, exposure of people residing or working in the 
project area would not be subjected to excessive noise levels associated with airports.  

 
 

 
  

Potentially 
Significant Impact 

 
Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
XIV. POPULATION AND HOUSING: Would the 
project: 

    

 
a) Induce substantial population growth in an area, 
either directly (for example, by proposing new homes 
and businesses) or indirectly (for example, through 
extension of roads or other infrastructure)? 

    

 
b) Displace substantial numbers of existing people or 
housing, necessitating the construction of replacement 
housing elsewhere? 

    

 
SUBSTANTIATION 
 
a. No Impact ± The project site is located within the unincorporated community of Helendale, per the 

Helendale Community Action Guide, prepared as part of the San Bernardino Countywide Plan. The 
projected 2020 community population was estimated to be 5,908, an increase of 114 residents or 
roughly a 2 percent increase over the 2014 population of 5,794 individuals. The community had 2,841 
total dwelling units, for an average household size of 2.5 individuals.  The vacancy rate stood at 18.6 
percent, however as noted in the Community Profile (Appendix A of the Community Action Guide), 
this rate likely includes seasonal households. 

 
The proposed project is the restoration of the riparian portion of the Palisades Ranch site to protect 
wildlife habitat and riparian resources along a 3.5± mile reach of the Mojave River.  There are no new 
homes or businesses associated with the restoration project, nor would the extension of roads or 
infrastructure be required that might induce new substantial population growth in the area.  Therefore, 
implementation of the proposed project would not cause a significant impact to population and 
housing. 

 
Although no permanent employees would be located at the site during long-term operation beyond 
the onsite caretaker who oversees the property at present, there will be temporary employees on site 
at intervals to monitor restoration success and for weed management. There may also be docents 
on-site to lead educational tours for small groups of visitors.  However, these functions would be 
intermittent and would not result in any new permanent employees at the site. 

 
In summary, during on-going operation of the Palisades Ranch site, employees would be on site 
intermittently throughout the year for short periods for monitoring and maintenance activities.  These 
activities would not result in the inducement of substantial growth in the area. 

• • • 

• • • 
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b. Less Than Significant Impact ± Under existing conditions, the project site includes four residences, 
two steel buildings, an office and apartment, two open sided hay barns, wells and water tanks, and 
miscellaneous improvements.  These structures would remain in place and operation of the project 
would not result in the displacement of any existing people or housing that would necessitate the 
construction of replacement housing elsewhere.   Therefore, this impact would be less than 
significant. 

 
 

 
  

Potentially 
Significant Impact 

 
Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
XV.  PUBLIC SERVICES: Would the project result in 
substantial adverse physical impacts associated with 
the provision of new or physically altered governmental 
facilities, need for new or physically altered govern-
mental facilities, the construction of which could cause 
significant environmental impacts, in order to maintain 
acceptable service ratios, response times or other 
performance objectives for any of the public services: 

    

 
a)  Fire protection?     
 
b)  Police protection?     
 
c)  Schools?     
 
d)  Parks?     
 
e)  Other public facilities?     
 
SUBSTANTIATION 
 
a. Less Than Significant Impact ± According to the Countywide Plan Program EIR, the San Bernardino 

County Fire Protection District (County Fire) provides emergency mitigation and management for fire 
suppression, emergency medical services (paramedic and non-paramedic), ambulance services, 
hazardous materials (HAZMAT) response, arson investigation, technical rescue, winter rescue 
operations, hazard abatement, and terrorism and weapons of mass destructiRQ�� &RXQW\� )LUH¶V�
services and programs include helicopter rescue, a dozer, fire abatement hand crews, an inmate 
hand crew specialized program, and an honor guard. County Fire also provides for the management 
of community safety services such as fire prevention, building construction plans and permits, 
household hazardous waste, and local oversight and collection program for hazardous materials. 

 
The proposed Palisades Ranch Restoration Project would not add any new residences or residents, 
nor any new permanent employees that would require emergency response services.  However, 
should such services be required (e.g., fire, EMT) the project site is within the service area of Silver 
Lakes/Helendale Fire Station #4, located at 27089 Helendale Road, approximately 4 miles north of 
the Palisades Ranch project site. As such, impacts under this issue would be less than significant.  

 
b. Less Than Significant Impact ± 7KH�SURMHFW�DUHD�LV�VHUYHG�E\�WKH�6DQ�%HUQDUGLQR�&RXQW\�6KHULII¶V�

Department from its Victor Valley station located at 11613 Bartlett St. in the City of Adelanto.  The 
project site is located approximately 9 miles northeast of the Victor Valley station.   

 
The Victor Valley station provides law enforcement services to a wide area of the high desert including 
the communities of Adelanto, Helendale, Oro Grande, Silver Lakes, El Mirage, Spring Valley Lake, 
Oak Hills, Wrightwood and the unincorporated areas of the Victor Valley area not serviced by the 
cities of Hesperia, Victorville and the Town of Apple Valley. 

 

• • • 
• • • 
• • • 
• • • 
• • • 
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The proposed Palisades Ranch Restoration Project would not add any new residences or residents, 
nor any new permanent employees that would require law enforcement services.  However, should 
such services be required (e.g., after-hours access issues), VKHULII¶V�GHSXWLHV�ZRXOG�FRPH�IURP�WKH�
9LFWRU�9DOOH\�VWDWLRQ���7KLV�LV�FRQVLGHUHG�WR�EH�D�OHVV�WKDQ�VLJQLILFDQW�LPSDFW�GXH�WR�WKH�SURMHFW�VLWH¶V�
relatively remote location and would not be considered an attractive nuisance. 
 

c. No Impact ± The proposed Palisades Ranch Restoration Project would not generate any permanent 
residences/residents or employees that would result in any new students.  As discussed under 
Subsection XIV, Population and Housing, the proposed project would not induce population growth, 
as it will neither construct housing, nor result in a growth in employment opportunities within the area. 
Thus, the proposed project would not generate an increase in elementary, middle, or high school 
population. Therefore, school impacts would be less than significant.  No mitigation is required. 

 
d. No Impact ± The proposed Palisades Ranch Restoration Project would not generate any permanent 

residences/residents or employees that would result in the need for new park facilities in the area. 
The proposed project itself will create a trail system within the Palisades Ranch for public use, and 
thus would be a benefit to the region as a hiking destination. Thus, implementation of the proposed 
project would not cause a substantial adverse physical impact to any parks within the area. No 
impacts are anticipated and no mitigation is required. 

 
e. No Impact ± Other public facilities include library and general municipal services. The proposed 

Palisades Ranch Restoration Project would not generate any permanent residences/residents or 
employees that would result in the need for new or altered public facilities such as a library. Since 
the project will not directly induce substantial population growth, it is not forecast that the use of such 
facilities will increase as a result of the proposed project.  As a result, the implementation of the 
project will not result in substantial adverse physical impacts associated with the provision of new or 
physically altered governmental facilities; need for new or physically altered governmental facilities, 
the construction of which could cause significant environmental impacts in order to maintain 
acceptable service ratios, response times or other performance objectives for public services to 
include other public facilities.  Thus, no impacts are anticipated and no mitigation is required.  
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Potentially 
Significant Impact 

 
Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
XVI.  RECREATION:     
 
a) Would the project increase the use of existing 
neighborhood and regional parks or other recreational 
facilities such that substantial physical deterioration of 
the facility would occur or be accelerated? 

    

 
b) Does the project include recreational facilities or 
require the construction or expansion of recreational 
facilities which might have an adverse physical effect 
on the environment? 

    

 
SUBSTANTIATION 
 
a. No Impact ± The project site is located within the planning area for the Community of Helendale.  

However, there is no population associated with the proposed restoration project that would require 
the use of neighborhood or regional parks. As stated under Subsection XV, Public Services, the 
proposed project would create a trail system within the Palisades Ranch for public use, and thus 
would be a benefit to the region as a hiking destination. Therefore, the proposed project would not 
result in an increase in the demand for parks and other recreational facilities, particularly given that 
the proposed project would provide additional facilities regional access.  Impacts are less than 
significant and no mitigation is required.  

 
b. Less Than Significant Impact ± The restoration of the Palisades Ranch would result in the protection 

of wildlife habitat and riparian resources along a 3.5± mile reach of the Mojave River, that would result 
in a positive physical effect on the environment.  The project proposes to install a trail system that 
would be available for public use. As stated throughout this Initial Study, the proposed project would 
not result in significant impacts under any issue. As such, though the proposed project would install 
a trail system that would serve as a type of recreational facility, project implementation would not 
have an adverse physical effect on the environment. Thus, the project would have a less than 
significant impact on local and regional parks and recreational facilities. 

 
 

• • • 

• • • 
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Potentially 
Significant Impact 

 
Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
XVII.  TRANSPORTATION: Would the project:     
 
a) Conflict with a program, plan, ordinance or policy 
addressing the circulation system, including transit, 
roadway, bicycle and pedestrian facilities? 

    

 
b) Conflict or be inconsistent with CEQA Guidelines 
section 15064.3, subdivision (b)? 

    
 
c) Substantially increase hazards due to a geometric 
design feature (e.g., sharp curves or dangerous inter-
sections) or incompatible uses (e.g., farm equipment)? 

    

 
d) Result in inadequate emergency access?     
 
SUBSTANTIATION 
 
a. Less Than Significant Impact ± Implementation of the proposed project will not conflict with an 

applicable plan, ordinance, or policy establishing measures of effectiveness for the performance of 
the circulation system.  The proposed project is located along Heritage Way, which can be accessed 
from Bryman Road to the east and west of the proposed project site. Site access will likely occur 
along Bryman Road to the east near the terminus of the roadway, and Bryman Road is accessible 
via Route 66 (east) and via Highway 395 (west).  Bryman Road is delineated as a Major Highway 
serving the Community of Helendale, Route 66 is delineated as a Major Divided Highway, and 
Highway 395 is delineated as a Freeway.   

 
The proposed project would generate the following types of trips:  

x Recreational visitors: 10 persons, limited to 6-8 months per year 
x Weed management staff: 8 persons, 20 days per year 
x Monitoring staff: 4 persons, 20 days per year 
x MDLT staff and volunteers: 2 persons, 60 days per year 
x Onsite caretaker: 1 person, daily (this is an existing trip) 
x TOTAL roundtrips if all visitors and staff arrived on the same day: 25 trips per day 

 
The additional trips are not anticipated to exceed the maximum 25 trips during either the AM or PM 
Peak Hour, particularly given that park use is generally spread throughout the daylight hours. The 
project will also generate construction traffic, which is temporary; during construction, the project is 
anticipated to generate no more than 50 round truck trips per day, and a maximum of 60 employee 
roundtrips per day; these trips will be spread throughout the day during construction.  
 
The project site is currently accessible by car, but no sidewalk or bike lanes exist in the vicinity of the 
SURMHFW�VLWH��WKLV�LV�GXH�WR�WKH�SURMHFW¶V�UXUDO�ORFDWLRQ�ZLWK�D�OLPLWHG�SRSXODWLRQ��The site will continue 
to be accessible by the above means of transport once the Palisades Ranch Restoration Project has 
been implemented.  
 
The Victor Valley Transit Authority bus routes provide service to unincorporated communities in the 
County. 7KH�17&�&RPPXWHU�SURYLGHV�VHUYLFH�WR�)RUW�,UZLQ¶V�1DWLRQDO�7UDLQLQJ�&HQWHU�ZLWK�VWRSV�LQ 
Hesperia, Victorville, Helendale, and Barstow. The NTC Commuter can be accessed in the 
community of Helendale with stops north of the project at the intersection of Vista Road and 
Helendale Road. The proposed Palisades Ranch Restoration Project is not anticipated to conflict with 
the circulation of any alternative modes of transportation.  
 

• • • 
• • • 
• • • 
• • • 
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Based on a review of the circulation in the vicinity of Palisades Ranch Restoration Project, the minimal 
peak hour traffic that would be generated over the short- and long-term by the proposed project, and 
that will contribute to off- and on-site improvements to area roadways and sidewalks, this project 
would have a less than significant potential to conflict with a program, plan, ordinance or policy 
addressing the circulation system, including transit, roadway, bicycle and pedestrian facilities.  No 
mitigation is required. 

 
b. Less Than Significant Impact ± The proposed project would implement a restoration plan at Palisades 

Ranch, and will also provide a path for future passive recreation within the Palisades Ranch site, 
which is located in the unincorporated Community of Helendale in the North Desert Region of San 
Bernardino County.  

 
 As discussed under Response (a) above, construction vehicles on local roadways would be 

temporarily increased during project construction due to the presence of construction vehicles and 
equipment. Increases in vehicle miles traveled (VMT) from construction would be short-term, minimal, 
and temporary. The duration of the potential significant impacts would be limited to the period of time 
needed to construct individual projects. As such, VMT standards, which are intended to monitor and 
address long-term transportation impacts resulting from future development, do not apply to 
temporary impacts associated with construction activities. Therefore, no construction impact 
associated with VMT per CEQA Guidelines Section 15064.3 would occur.  

 
The proposed project would not cause substantial long-term/ongoing transportation effects, because 
proposed project facilities, once constructed, would only generate minimal trips per day and no 
increase in permanent employees due to the implementation of the proposed project is forecast to 
occur, though several visits to the site by staff will occur at incremental timeframes discussed under 
LVVXH� ;9,,�D��� DERYH�� 7KH� *RYHUQRU¶V� 2IILFH� RI� 3ODQQLQJ� DQG� 5HVHDUFK� 7HFKQLFDO� $GYLVRU\� RQ�
Evaluating TranspRUWDWLRQ�,PSDFWV�LQ�&(4$��������VWDWHV��³3URMHFWV�WKDW�JHQHUDWH�RU�DWWUDFW�IHZHU�
than 110 trips per day generally may be assumed to cause a less-than-VLJQLILFDQW�907� LPSDFW�´��
Scheduled maintenance visits would also occur in the future with one trip per maintenance event, 
with occasional trips also occurring when unforeseen circumstances arise that would require 
maintenance or repair of certain facilities. As such, the proposed project would generate less than 
110 trips per day, which is the recommended VMT screening threshold. Therefore, the proposed 
project would not result in a substantial addition of VMT per service population or induce additional 
roadway vehicle travel by increasing physical roadway capacity or adding new roadways to the 
network. Therefore, no operational impact associated with VMT per CEQA Guidelines Section 
15064.3 would occur. 

 
 Thus, implementation of the Palisades Ranch Restoration Project is not anticipated to result in 

significant impact related to vehicle miles travelled, and thus would not conflict or be inconsistent with 
CEQA Guidelines section 15064.3, subdivision (b). Impacts under this issue are considered less than 
significant.  

 
c&d. Less Than Significant Impact ± The proposed project will occur entirely within the boundaries of 

Palisades Ranch, and is not anticipated to result in any significant modifications to area roadways 
providing access to the site. Furthermore, while the proposed project will be accessible via 
automobile, the only area in which visitor automobiles will be allowed is the parking area proposed at 
the southwest corner of the project site. The proposed project would consist of irrigating for 1 to 
3 years after revegetating the project area with a permanent irrigation system to be installed so that 
pond water irrigation can be gravity fed to the cottonwood field, weed management including use of 
some mechanical tools for about 20 days per year, monitoring of the vegetation and wildlife by staff, 
and recreational use by visitors. No impairment of roadways within and adjacent to the proposed 
project is anticipated to occur, as the proposed project does not require construction within any 
roadways. The proposed project would require the use of internal and adjacent roadways to deliver 
construction materials to the project site, and also to provide access to visitors of the project site once 
the recreational improvements are complete.  Given that the proposed project would not conflict with 
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Countywide Plan identified evacuation routes (Highway 395 and the I-15 are the closest mapped 
evacuation routes to the project site), and that the roadways providing access to the site are not 
heavily traveled as they mainly serve to provide access to Palisades Ranch, the proposed project 
would have a less than significant potential to result in inadequate emergency access. The proposed 
project would enhance and restore vegetation systems and the Mojave River floodplain within the 
project site. These improvements would not fundamentally alter the use at the project site, with the 
exception of the trail system that will be installed at the project site to enable recreational use of the 
site. Given the minimal number of visitors anticipated on a daily basis, and the availability of 
evacuation routes in the event of an emergency, the implementation of the Palisades Ranch 
Restoration Project would have a less than significant potential to result in an inadequate use of the 
site such that increased hazards would occur.  No mitigation is required. 
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Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 

Impact 
No Impact or 

Does Not Apply 

 
XVIII.  TRIBAL CULTURAL RESOURCES: Would 
the project cause a substantial change in the 
significance of tribal cultural resources, defined in 
Public Resources Code section 21074 as either a 
site, feature, place, cultural landscape that is 
geographically defined in terms of the size and scope 
of the landscape, sacred place, or object with cultural 
value to the California Native American tribe, and that 
is: 

    

 
a) Listed or eligible for listing in the California 
Register of Historical Resources, or in a local register 
of historical resources as defined in Public Resources 
Code section 5020.1(k), or 

    

 
b) A resource determined by the lead agency, in its 
discretion and supported by substantial evidence, to 
be significant pursuant to criteria set forth in sub-
division (c) of Public Resources Code Section 5024.1. 
In applying the criteria set forth in subdivision (c) of 
Public Resources Code Section 5024.1, the lead 
agency shall consider the significance of the resource 
to a California Native American tribe.  

    

 
SUBSTANTIATION: A cultural resources report has been prepared to evaluate the potential for cultural 
resources to occur within the project area of potential effect titled ³,GHQWLILFDWLRQ�DQG�(YDOXDWLRQ�2I�+LVWRULF�
Properties, Palisades Ranch Ecological Restoration Project, Helendale Area, San Bernardino County, 
California´�SUHSDUHG�E\�&50�7(&+�GDWHG�April 20, 2022 (Appendix 8).  The following summary information 
has been abstracted from this report.  It provides an overview and findings regarding the cultural resources 
found within the project area. 
 
Native American Input 
 
,Q�UHVSRQVH�WR�&50�7(&+¶V�LQTXLU\��WKH�1$+&�UHSOLHG�LQ�D�OHWWHU�GDWHG�-DQXDU\�����������WKDW�WKH�6DFUHG�
Lands File search yielded negative results for Native American cultural resources in the vicinity.  Noting 
that the absence of specific information does not preclude the presence of cultural resources, the NAHC 
recommended that local Native American groups be contacted for additional information and provided a list 
of 10 potential contacts representing six tribal organizations for that purpose (see App. 2).   
 
8SRQ�UHFHLYLQJ�WKH�1$+&¶V�UHVSRQVH��&50�7(&+�LQLWLDWHG�FRQVXOWDWLRQ�ZLWK�WKH�IRXU�WULEDO�RUJDQL]DWLRQV�
of Serrano and/or Vanyume heritage, whose ancestral territories are located in the Victor Valley-Mojave 
Desert region (see App. 2), while the two organizations of Kawaiisu, Tubatulabal, and/or Koso heritage in 
Kern County were not contacted.  For the Morongo Band of Mission Indians, the designated spokesperson 
on cultural resources issues was contacted in lieu of the tribal political leader on the list, as recommended 
in the past by the tribal government staff.  In all, five tribal representatives were contacted in writing and by 
telephone, as listed below:  
 

x Travis Armstrong, (then) Tribal Historic Preservation Officer, Morongo Band of Mission Indians; 
x Donna Yocum, Chairperson, San Fernando Band of Mission Indians; 
x Ryan Nordness, Cultural Resources Director, San Manuel Band of Mission Indians; 
x Mark Cochrane, Co-Chairperson, Serrano Nation of Mission Indians; 
x Wayne Walker, Co-Chairperson, Serrano Nation of Mission Indians. 

 

• • • 

• • • 
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As of this time, three of the tribal organizations contacted have responded in writing, and one other has 
provided their comment by telephone.  Among them, Travis Armstrong of the Morongo Band stated that the 
Morongo Band had no comments to provide at the time but might provide additional information to the lead 
agencies during future government-to-government consultation process.  Mark Cochrane of the Serrano 
Nation requested immediate notification should any inadvertent discoveries be made during the 
undertaking.   
 
Donna Yocum of the San Fernando Band and Alexandra McCleary, tribal archaeologist for the San Manuel 
Band, found the APE to be part of a sensitive area for Native American cultural resources, and both of them 
noted the presence of known village sites in the surrounding area.  Ms. Yocum requested that tribal 
monitor(s) from the San Fernando Band be present during ground-disturbances in the APE, while Ms. 
0F&OHDU\� H[SUHVVHG� WKH�6DQ�0DQXHO� %DQG¶V� GHVLUH� IRr further consultation regarding this undertaking.  
During later follow-up on the initial contact, Ryan Nordness, cultural resource analyst for the San Manuel 
%DQG��UHLWHUDWHG�0V��0F&OHDU\¶V�FRPPHQWV�DQG�HPSKDVL]HG�WKDW�WKH�DUHD�ZDV�RI�³JUHDW�FRQFHUQ´�WR�Whe 
tribe.  
 
Additionally, the MDRCD sent a formal consultation letter to the San Manuel Band of Mission Indians on 
August 25, 2021. On September 14, 2021, the San Manuel Band of Mission Indians contact, Ryan 
Nordness, requested consultation with the MDRCD on this project under AB 52. Mr. Nordness requested 
that the District provide the cultural resources report for the project, and this report was provided on April 
21, 2022. Mr. Nordness responded on May 3, 2022 requesting that the following mitigation be implemented, 
in addition to MM CUL-2 provided under Subchapter V, Cultural Resources, above: 
 

TCR-1 Treatment of Cultural Resources 
If a pre-contact cultural resource is discovered during archaeological 
presence/absence testing, the discovery shall be properly recorded and then 
reburied in situ. A research design shall be developed by the archaeologist 
that shall include a plan to evaluate the resource for significance under CEQA 
criteria. Representatives from the San Manuel Band of Mission Indians Cultural 
Resources Department (SMBMI), the archaeologist/applicant, and the Lead 
Agency shall confer regarding the research design, as well as any testing 
efforts needed to delineate the resource boundary. Following the completion 
of evaluation efforts, all parties shall confer regarding the archaeological 
significance of the resource, its potential as a Tribal Cultural Resource (TCR), 
avoidance (or other appropriate treatment) of the discovered resource, and the 
potential need for construction monitoring during project implementation. 
Should any significant resource and/or TCR not be a candidate for avoidance 
or preservation in place, and the removal of the resource(s) is necessary to 
mitigate impacts, the research design shall include a comprehensive 
discussion of sampling strategies, resource processing, analysis, and 
reporting protocols/obligations. Removal of any cultural resource(s) shall be 
conducted with the presence of a Tribal monitor representing the Tribe, unless 
otherwise decided by SMBMI. All plans for analysis shall be reviewed and 
approved by the applicant and SMBMI prior to implementation, and all 
removed material shall be temporarily curated on-site. It is the preference of 
SMBMI that removed cultural material be reburied as close to the original find 
location as possible. However, should reburial within/near the original find 
location during project implementation not be feasible, then a reburial location 
for future reburial shall be decided upon by SMBMI, the landowner, and the 
Lead Agency, and all finds shall be reburied within this location. Additionally, 
in this case, reburial shall not occur until all ground-disturbing activities 
associated with the project have been completed, all monitoring has ceased, 
all cataloguing and basic recordation of cultural resources have been 
completed, and a final monitoring report has been issued to Lead Agency, 
CHRIS, and SMBMI. All reburials are subject to a reburial agreement that shall 
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be developed between the landowner and SMBMI outlining the determined 
reburial process/location, and shall include measures and provisions to 
protect the reburial area from any future impacts (vis a vis project plans, 
conservation/preservation easements, etc.). 
 
Should it occur that avoidance, preservation in place, and on-site reburial are 
not an option for treatment, the landowner shall relinquish all ownership and 
rights to this material and confer with SMBMI to identify an American 
Association of Museums (AAM)-accredited facility within the County that can 
accession the materials into their permanent collections and provide for the 
proper care of these objects in accordance with the 1993 CA Curation 
Guidelines.  A curation agreement with an appropriate qualified repository 
shall be developed between the landowner and museum that legally and 
physically transfers the collections and associated records to the facility.  This 
agreement shall stipulate the payment of fees necessary for permanent 
curation of the collections and associated records and the obligation of the 
Project developer/applicant to pay for those fees.   

 
All draft records/reports containing the significance and treatment findings 
and data recovery results shall be prepared by the archaeologist and 
submitted to the Lead Agency and SMBMI for their review and comment. After 
approval from all parties, the final reports and site/isolate records are to be 
submitted to the local CHRIS Information Center, the Lead Agency, and 
SMBMI. 

 
TCR-2  Inadvertent Discoveries of Human Remains/Funerary Objects 

In the event that any human remains are discovered within the project area, 
ground disturbing activities shall be suspended 100 feet around the 
resource(s) and an Environmentally Sensitive Area (ESA) physical demarca-
tion/barrier constructed. The on-site lead/foreman shall then immediately who 
shall notify SMBMI, the applicant/developer, and the Lead Agency. The Lead 
Agency and the applicant/developer shall then immediately contact the County 
Coroner regarding the discovery. If the Coroner recognizes the human remains 
to be those of a Native American, or has reason to believe that they are those 
of a Native American, the Coroner shall ensure that notification is provided to 
the NAHC within twenty-four (24) hours of the determination, as required by 
California Health and Safety Code § 7050.5 (c). The NAHC-identified Most 
Likely Descendant (MLD), shall be allowed, under California Public Resources 
Code § 5097.98 (a), to (1) inspect the site of the discovery and (2) make 
determinations as to how the human remains and funerary objects shall be 
treated and disposed of with appropriate dignity. The MLD, Lead Agency, and 
landowner agree to discuss in good faith what constitutes "appropriate 
dignity" as that term is used in the applicable statutes. The MLD shall complete 
its inspection and make recommendations within forty-eight (48) hours of the 
site visit, as required by California Public Resources Code § 5097.98.  

 
Reburial of human remains and/or funerary objects (those artifacts associated 
with any human remains or funerary rites) shall be accomplished in 
compliance with the California Public Resources Code § 5097.98 (a) and (b). 
The MLD in consultation with the landowner, shall make the final discretionary 
determination regarding the appropriate disposition and treatment of human 
remains and funerary objects. All parties are aware that the MLD may wish to 
rebury the human remains and associated funerary objects on or near the site 
of their discovery, in an area that shall not be subject to future subsurface 
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disturbances. The applicant/developer/landowner should accommodate on-
site reburial in a location mutually agreed upon by the Parties.  

 
It is understood by all Parties that unless otherwise required by law, the site 
of any reburial of Native American human remains or cultural artifacts shall 
not be disclosed and shall not be governed by public disclosure requirements 
of the California Public Records Act. The Coroner, parties, and Lead Agencies, 
will be asked to withhold public disclosure information related to such 
reburial, pursuant to the specific exemption set forth in California Government 
Code § 6254 (r). 
 

AB 52 concluded by requiring the provision of the above measures to be enforced. In order to address 
the comments provided by other tribal representatives, the following mitigation measures shall also 
be implemented:  
 
TCR-3 Mark Cochrane of the Serrano Nation and Donna Yocum of the San Fernando 

Band shall be notified should any inadvertent discoveries be made during the 
undertaking to ensure that these tribes are also afforded an opportunity to 
provide input on the nature of the discovery.  

 
Furthermore, the provisions of MM CUL-1 and MMs TCR-1 through TCR-3 would accomplish 
the intent of the request for a tribal monitor from the San Fernando Band to be present during 
construction, as the San Manuel Band of Mission Indians are more culturally affiliated with this 
project area, and the monitoring required by MM CUL-1 and MM TCR-1 would ensure 
protection of any inadvertent discoveries. Furthermore, MM TCR-3 will provide the San 
Fernando Band with an opportunity to provide input on any and all such discoveries.  As such, 
with implementation of MMs CUL-1 through CUL-2, and the mitigation measures identified 
above, the project is not anticipated to cause a change in the significance of a tribal cultural 
resource, defined in Public Resources Code section 21074 as either a site, feature, place, 
cultural landscape, or object with cultural landscape that is geographically defined in terms of 
the size and scope of the landscape, sacred place, or object with cultural value to a California 
Native American Tribe.  No further mitigation is required. 
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Potentially 
Significant Impact 

 
Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
XIX.  UTILITIES AND SERVICE SYSTEMS: Would the 
project: 

    

 
a) Require or result in the relocation or construction of 
new or expanded water, wastewater treatment, or 
stormwater drainage, electric power, natural gas, or 
telecommunications facilities, the construction or 
relocation of which could cause significant 
environmental effects? 

    

 
b) Have sufficient water supplies available to serve the 
project and reasonably foreseeable future development 
during normal, dry and multiple dry years? 

    

 
c) Result in a determination by the wastewater treat-
ment provider which serves or may serve the project 
that it has adequate capacity to serve the project's 
projected demand in addition to the provider's existing 
commitments? 

    

 
d) Generate solid waste in excess of State or local 
standards, or in excess of the capacity of local 
infrastructure, or otherwise impair the attainment of 
solid waste reduction goals? 

    

 
e) Comply with federal, state, and local management 
and reduction statutes and regulations related to solid 
waste? 

    

 
SUBSTANTIATION 
 
a. Water 
 Less Than Significant Impact ± The proposed project is a habitat, river, and floodplain Restoration 

Project within San Bernardino County. The implementation of the proposed project would connect to 
an existing well on site to provide the water necessary to implement the proposed project. A new 
groundwater pump will be installed, which would be considered construction of new water 
infrastructure.  As discussed in the preceding sections, the proposed project would not have a 
significant impact on the environment. As discussed under Hydrology and Water Quality issue X(b), 
the proposed groundwater pump will extract groundwater from the Upper Mojave River Valley 
Groundwater Basin. The amount of water the proposed project would extract from the Basin is 
minimal compared to the overall amount of water extracted the Groundwater Basin. Payment of fees 
to MWA will ensure that impacts related to water supply are minimized.  As such, though the project 
would extract water from the Upper Mojave River Valley Groundwater Basin, the project would not 
result in a significant impact. Therefore, impacts under this issue are considered less than significant.  

 
Wastewater 
No Impact ± The proposed project would consist of irrigating for 1 to 3 years after revegetating the 
project area with a permanent irrigation system to be installed so that pond water irrigation can be 
gravity fed to the cottonwood field, weed management including use of some mechanical tools for 
about 20 days per year, monitoring of the vegetation and wildlife by staff, and recreational use by 
visitors. The goal of the project is to complete various riparian enhancement projects, complete the 
three phases of river restoration, and construct recreational improvements to enable visitors to 
appreciate and utilize the site for recreational purposes. The proposed Palisades Ranch Restoration 
Project is not anticipated to require expansion or development of new wastewater treatment facilities. 
This project would not require connection to wastewater treatment collection services once in 

• • • 

• • • 

• • • 

• • • 

• • • 
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operation. As such, this project is not anticipated to require or result in the relocation or construction 
of new or expanded wastewater treatment facilities, the construction or relocation of which could 
cause significant environmental effects. No impacts under this issue are anticipated.  

 
 Stormwater 
 Less Than Significant Impact ± The proposed project will manage stormwater within the whole of the 

project site. Given that the Palisades Ranch Restoration Project would generally consist of habitat, 
river, and floodplain restoration, and that the proposed project would enhance the drainage systems 
and result in riparian restoration, and also facilitate river restoration, the project contribution to existing 
and planned stormwater drainage systems is anticipated to be minimal or non-existent as flows within 
the site will either percolate, be directed to the proposed onsite pond, or be directed to the new side 
channels, and with excess runoff ultimately returning to the main to the Mojave River channel. Given 
WKH�DERYH��WKH�SURSRVHG�SURMHFW¶V�FRQWULEXWLRQ�WR�DUHD�VWRUPZDWHU�V\VWHPV�ZRXOG�not result in the 
relocation or construction of new or expanded stormwater drainage facilities. The proposed project 
will enhance drainage within Palisades Ranch, and will effectively manage stormwater runoff 
internally within the site with the only flows leaving the site as runoff in the Mojave River, which is 
what occurs at present within the site without the proposed project. As such, the project is not 
anticipated to result in, the construction or relocation of which could cause significant environmental 
effects. Impacts under this issue are considered less than significant.  

 
 Electric Power 
 Less Than Significant Impact ±The proposed project as described would not require substantial 

energy to operate, as there are no structures onsite that would be constructed requiring energy. There 
is existing electric power onsite that serves the existing residences onsite. The proposed project will 
require use of energy through the pumping of groundwater required to irrigate the project site in both 
the short- and the long-term to enable the revegetation efforts to be successful and for the cottonwood 
field to be successful. Ultimately, the water pumping activities on the site would be minimal, and well 
within available energy capacities in the project area, as no other sources of energy, beyond mobile 
sources as a result of visitor and staff visits to the site. The project area is served by Southern 
California Edison (SCE), and is not anticipated to require extension of electricity in order to operate 
as the site is currently connected to the electrical system with available supply of electricity at the 
site. The project will install internal electricity, to enable power to the groundwater pump. Given that 
the project will not require additional construction or relocation of electrical power facilities, and that 
the project is not anticipated to result in a significant impact under any issue, the proposed project 
would have no potential to require or result in the relocation or construction of new or expanded 
electric power facilities, the construction or relocation of which could cause significant environmental 
effects. No significant adverse impacts are anticipated under this issue.  

 
 Natural Gas 

No Impact ± Development of the Palisades Ranch Restoration Project would not create demand 
natural gas. Therefore, the project would not result in a significant environmental effect related to the 
relocation or construction of new or expanded natural gas facilities. No impacts are anticipated.  
 
Telecommunications 
No Impact ± Development of the Palisades Ranch Restoration Project would not require installation 
of wireless internet service or phone serve. Therefore, the project would not result in a significant 
environmental effect related to the relocation or construction of new or expanded telecommunication 
facilities. No impacts are anticipated.  

 
b. Less Than Significant Impact ± Please refer to issue X(b), Hydrology and Water Quality, above. The 

proposed project will access groundwater from the Upper Mojave River Valley Groundwater Basin. 
The Palisades Ranch already has access to groundwater from the Upper Mohave River Valley 
Groundwater Basin (refer to Figure X-1), specifically in the Alto subbasin. This Groundwater Basin is 
part of the MBA. The MBA was adjudicated by the Mojave Basin Area Judgment (MBA Judgment) 
that was settled in 1996 due to rapid growth within the area and overdraft issues. The MDLT is subject 
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to the MBA Judgement, and as such, if it exceeds the allotted Free Production Allowance, payment 
of a Replacement Water Assessment to the MWA²the Watermaster of the MBA²is required. The 
Groundwater Basin has several sub-basins that experienced overdrafts (total water use was greater 
than the supply) in 2019-2020, and for the Alto sub-basin, the demand exceeded supply by 7,931 AF 
or by 12% of the available supply5. The MWA Annual Report (2019-2020) indicates that pumping in 
depleted areas of the regional system may result in long-term local negative impacts such as 
declining yields and water quality problems. Water levels in near river wells, particularly in the south 
part of Alto, experienced a trend of decline for 6 years consistent with limited recharge due to drier 
than average conditions. Water supply conditions for the past 9 years have been dry (47% of Base 
Period average). Continuation of dry conditions will result in water level declines.  

 
 Critical to implementing this restoration project is having sufficient water. Temporary irrigation of the 

restoration areas would need to continue for 1 to 3 years after revegetation, this would occur by a 
groundwater pump to provide water to the proposed onsite pond. The volume of the pond is 2 AF, 
and it would be refilled twice per year in order to use the pond water for irrigation purposes and to 
reduce pond salinity and temperature to maintain habitat conditions for Mohave tui chub. As such 
4 AF would be utilized per year in support of this aspect of the proposed project.  

  
 As described under Subchapter X(b), The greatest potential consumptive uses resulting from this 

project would be from evapotranspiration (ET) rates of planned willow riparian forest and riparian 
shrubland in the nested floodplain corridor; however, whether ET rates for new riparian vegetation 
resulting from this project would be considered consumptive uses needs to be confirmed by the 
Watermaster for the Mojave Water Agency. Available consumptive uses for the project are estimated 
to be 74 AF. If the existing water rights are considered a transfer of use, there may be consumptive 
use adjustments for aquaculture (surface water times 2 meters [7 feet]). MDLT currently has rights to 
40 AF. However, under a legal adjudication of water rights for the Mojave Basin, over time MDLT will 
only be able to use 22 AF per year of the current 40 AF. The proposed Restoration Project will be 
required to either work within their water rights, or, as stated above, pay a Replacement Water 
Assessment fee to the MWA or acquire a transfer of unused water by another producer. Based on 
this information, it is anticipated that there will be available water supply within the MBA to meet the 
water demands of the proposed Palisades Ranch Restoration Project. Therefore, the proposed 
project is anticipated to have sufficient water supplies available to serve the project and reasonably 
foreseeable future development during normal, dry and multiple dry years. Impacts under this issue 
are less than significant. No mitigation is required. 

 
c. No Impact ± Please refer to the discussion under XIX(a) above. The proposed Palisades Ranch 

Restoration Project will not require installation of restroom facilities; construction will require portable 
toilets that will be handled by the provider of such facilities. As such, given that operation will not 
require any new connection to wastewater treatment services, it is not anticipated that the project 
would result in a determination by the wastewater treatment provider which serves or may serve the 
project that it has adequate capacity to serve the project's projected demand in addition to the 
provider's existing commitments. No impacts under this issue are anticipated.  

 
d. Less Than Significant With Mitigation Incorporated ± The proposed project would not require 

municipal solid waste collection services. All solid waste that is currently generated on site is delivered 
to nearby landfill and transfer stations. The nearest landfill to the proposed project site is the Victorville 
Sanitary Landfill, which has a permitted capacity of 83,200,000 Cubic Yards (CY), while its remaining 
capacity is 81,510,000 CY. The Victorville Sanitary Landfill can accept 3,000 tons per day.  
Additionally, the Victor Valley MRF Transfer Station located in Victorville accepts 500 tons per day, 
while the nearby Barstow Sanitary Landfill has a remaining capacity of 71,481,660 CY, with a 
maximum daily throughput of 1,500 tons per day. During operation of the proposed project, it is 
anticipated that no trash would be collected, as the visitors ZRXOG� ³SDFN� RXW´�ZLWK� WKHLU� WUDVK�� DV�
opposed to disposing of it onsite.   

 
5 https://www.mojavewater.org/files/27AR1920_Revised.pdf 

https://www.mojavewater.org/files/27AR1920_Revised.pdf
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Construction would not require demolition of any structures, though it would require vegetation 
removal which can be removed and transported to a green waste collection facility. There is adequate 
capacity at the nearest landfill as well as in other landfills that serve the area to handle construction 
waste from the proposed project. Any hazardous materials collected on the project site during 
construction or utilized in support of the weed abatement at the project site during operation of the 
project will be transported and disposed of by a permitted and licensed hazardous materials service 
provider.  Considering the availability of landfill capacity and the amount of solid waste generation 
from the proposed project during both construction and operations, project solid waste disposal needs 
can be adequately met without a significant impact on the capacity of the nearest landfills. However, 
to further reduce potential impacts to solid waste facilities due to the large scale of the materials that 
may require disposal or recycling, the following mitigation measure will be implemented: 

 
UTIL-1 The contract with construction contractors / vegetation removal professionals 

shall include the requirement that all materials that can feasibly be recycled 
shall be salvaged and recycled, including weeds and site vegetation that must 
be removed.  The contractors / vegetation removal professionals shall submit 
a recycling plan to the MDLT and the District for review and approval prior to 
the start of construction activities to accomplish this objective.  

 
Therefore, with the above mitigation measure, it is expected that implementation of the Palisades 
Ranch Restoration Project will be served by landfills with sufficient permitted capacity to 
DFFRPPRGDWH�WKH�SURMHFW¶V�VROLG�ZDVWH�GLVSRVDO�QHHGV���$Q\�LPSDFWV under this issue are considered 
less than significant.  No mitigation is required.   

 
e. Less Than Significant With Mitigation Incorporated ± All collection, transportation, and disposal of 

any solid waste generated by the proposed project is required to comply with all applicable federal, 
state, and local regulations.  As previously stated, the proposed project would not require municipal 
solid waste collection services. All solid waste that is currently generated on site is delivered to nearby 
landfill and transfer stations. The area is served by several nearby landfills, though the closest are 
the Victor Valley MRF Transfer Station, Barstow Sanitary Landfill, and the Victorville Landfill, which, 
as stated under issue XIX(d) above, have adequate capacity to serve the project. Additionally, any 
hazardous materials collected on the project site during either construction or operation of the project 
will be transported and disposed of by a permitted and licensed hazardous materials service provider, 
as stated under issue IX, Hazards and Hazardous Materials above. All woods and other vegetation 
that is reusable shall be recycled or composted, where applicable.  

 
 Thus, with the implementation of MM UTIL-1, and the amount and types of wastes that will be 

generated both during construction and operation of the project, the potential impacts to the waste 
disposal systems are considered less than significant. Therefore, the project is expected to comply 
with all regulations related to solid waste under federal, state, and local statutes. No further mitigation 
is necessary.  
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XX.  WILDFIRE: If located in or near state responsi-
bility areas or lands classified as very high fire hazard 
severity zones, would the project: 

    

 
a) Substantially impair an adopted emergency 
response plan or emergency evacuation plan? 

    
 
b) Due to slope, prevailing winds, and other factors, 
exacerbate wildfire risks, and thereby expose project 
occupants to pollutant concentrations from a wildfire or 
the uncontrolled spread of wildfire? 

    

 
c) Require the installation or maintenance of 
associated infrastructure (such as roads, fuel breaks, 
emergency water sources, power lines or other utilities) 
that may exacerbate fire risk or that may result in 
temporary or ongoing impacts to the environment? 

    

d) Expose people or structures to significant risks, 
including downslope or downstream flooding or 
landslides, as a result of runoff, post-fire slope 
instability, or drainage changes? 

    

 
SUBSTANTIATION 
 
a-d. Less Than Significant With Mitigation Incorporated ±. The proposed project area is located about 

20 miles north of the San Bernardino Mountains. According to the San Bernardino Countywide Plan 
Fire Hazard Severity Zones Map (Figure IX-3), the proposed project is not located in a high or very 
high fire hazard severity zone. As such the proposed project would not have a significant potential to 
be located on lands that have been classified as very high fire hazard severity zones, such that the 
project would (a) substantially impair an adopted emergency response plan or emergency evacuation 
plan; (b) exacerbate wildfire risks, and thereby expose project occupants to pollutant concentrations 
from a wildfire or the uncontrolled spread of wildfire; (c) require the installation or maintenance of 
associated infrastructure that may exacerbate fire risk or that may result in temporary or ongoing 
impacts to the environment; or (d) expose people or structures to significant risks, including 
downslope or downstream flooding or landslides, as a result of runoff, post-fire slope instability, or 
drainage changes.  

 
The fire threat throughout most of the Helendale Community Plan area is considered moderate. As 
stated under issue IX(g), under Hazards and Hazardous Materials, wildfires along the Mojave River 
are not common, and while there have been no documented wildfires within the boundaries of 
Palisades Ranch from the years 1999±2016, disturbance in northern abandoned agricultural field 
appears to be a burn based on satellite imagery and evidence of burn during field surveys in 2020. 
In March of 2022, a wildfire in the southern portion of Palisades Ranch burned about 50 acres along 
the Mojave River demonstrating that, while wildfire is not a common occurrence in this area, it is 
possible. The burn area in the context of the Palisades Ranch property is shown on Figures XX-1 
and XX-2; it burned riparian area and also included a prescribed burn in the agricultural field to enable 
the fire crews to get ahead of the fire.  The MDRCD noted increasing concern about the probability 
of wildfires, particularly in reference to abandoned agricultural fields along the Mojave River 
dominated by prickly Russian thistle, which has been partially burned by the recent Heritage fire, 
providing a benefit to the restoration project proposed herein. The MDLT should consider controlled 
burns should be considered for enhancement of the riparian zone, especially if future floods are not 
large or frequent enough to create erosional or depositional surfaces. This shall be enforced through 
the MM HAZ-4, provided under Subsection IX, Hazards and Hazardous Materials. Ultimately, the 

• • • 

• • • 

• • • 

• • • 
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proposed project will introduce greater habitat into this area that will be supported with sufficient 
water, thus resulting in a minimized potential for wildfire. Furthermore, the proposed project would 
introduce persons into the project area, a maximum of 25 persons in a given day, through the 
development of the proposed trail system and through introduction of staff that would perform the 
required maintenance to implement the restoration project; however, the project shall be required to 
ensure evacuation routes are carefully marked to ensure appropriate communication with the public 
in the event of a wildfire. The proposed project is located along Heritage Way, which can be accessed 
from Bryman Road to the east and west of the proposed project site. Site access will likely occur 
along Bryman Road to the east near the terminus of the roadway, and Bryman Road is accessible 
via Route 66 (east) and via Highway 395 (west). Given the above, the site access is considered 
adequate, in conjunction with the mitigation measure below, to ensure safe evacuation of the project 
site, thus protecting visitors and employees at the site should a wildfire threat occur.  
 
WF-1 MDLT shall incorporate into the project design signage that indicates 

designated evacuation routes. Evacuation routes shall be confirmed with the 
San Bernardino County Fire Department.   

 
Therefore, given that the propose project site is located outside of a very high fire hazard severity 
zone, and the nature of the proposed project would not include activities that would exacerbate fire 
risk in the project area, with the implementation of MM HAZ-4 and WF-1, the proposed project would 
have a less than significant impact under issues (a) through (d) outlined above.  
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Potentially 
Significant Impact 

 
Less Than 

Significant with 
Mitigation 

Incorporated 

 
Less Than 

Significant Impact 

 
No Impact or 

Does Not Apply 

 
XXI.  MANDATORY FINDINGS OF SIGNIFICANCE:     
 
a) Does the project have the potential to substantially 
degrade the quality of the environment, substantially 
reduce the habitat of a fish or wildlife species, cause a 
fish or wildlife population to drop below self-sustaining 
levels, threaten to eliminate a plant or animal 
community, substantially reduce the number or restrict 
the range of a rare or endangered plant or animal or 
eliminate important examples of the major periods of 
California history or prehistory? 

    

 
b) Does the project have impacts that are individually 
limited, but cumulatively considerable? ("Cumulatively 
considerable" means that the incremental effects of a 
project are considerable when viewed in connection 
with the effects of past projects, the effects of other 
current projects, and the effects of probable future 
projects)? 

    

 
c) Does the project have environmental effects which 
will cause substantial adverse effects on human 
beings, either directly or indirectly? 

    

 
SUBSTANTIATION: The analysis in this Initial Study and the findings reached indicate that the proposed 
project can be implemented without causing any new project specific or cumulatively considerable 
unavoidable significant adverse environmental impacts.  Mitigation is required to control potential 
environmental impacts of the proposed project to a less than significant impact level.  The following findings 
are based on the detailed analysis of the Initial Study of all environmental topics and the implementation of 
the mitigation measures identified in the previous text and summarized in this section.  
 
a. Less Than 6LJQLILFDQW� :LWK� 0LWLJDWLRQ� ,QFRUSRUDWHG� ࣣ� The project has been designed to avoid 

significant impacts to any biological resources, and extensive mitigation shall be implemented to 
ensure that the restoration project would ensure protection of biological species. Furthermore, 
extensive mitigation has been identified to protect cultural resources that have been identified as 
having a potential to exist within the boundaries of the project site.  The project has been identified 
as having no potential to degrade the quality of the natural environment, substantially reduce habitat 
of a fish or wildlife species, cause a fish or wildlife population to drop below self-sustaining levels, 
threaten to eliminate a plant or animal community, or reduce the number or restrict the range of a 
rare or endangered plant or animal, particularly given that the purpose of the proposed project is to 
enhance these very things. The project requires mitigation to prevent significant impacts from 
occurring as a result of implementation of the project. Based on the data contained in the Cultural 
Resources Report (Appendix 8), there is a potential for cultural resources to exist within the project 
site, though project activities may avoid these resources due to the types of construction activities 
that would be required to implement the proposed restoration project, and the location of these 
activities.  Mitigation to address the adjacent sensitive cultural resources is required, but will ensure 
that these sensitive resources are protected and will not be impacted by the proposed Project.  
Additionally, because it is not known what could be unearthed upon any excavation activities, 
mitigation measures are provided to ensure that, in the event that any resources are found, they are 
protected from any potential impacts. These measures include a requirement that archaeological and 
Native American monitoring occur during ground disturbing activities, and treatment of any resources 
that are found. Please see biological and cultural sections of this Initial Study. 

 

• • • 

• • • 

• • • 
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b. Less Than Significant With Mitigation Incorporated ± The project has 10 potential impacts that are 
individually limited, but may be cumulatively considerable The issues of Air Quality, Biological 
Resources, Cultural Resources, Geology and Soils, Hazards and Hazardous Materials, Hydrology 
and Water Quality, Transportation, Tribal Cultural Resources, Utilities and Service Systems, and 
Wildfire require the implementation of mitigation measures to reduce impacts to a less than significant 
level and ensure that cumulative effects are not cumulatively considerable. The project is not 
considered growth-inducing, as defined by State CEQA Guidelines, as it would implement a 
restoration plan to enhance Palisades Ranch and enable future recreation at the site by area visitors. 
The above issues require the implementation of mitigation measures to reduce impacts to a less than 
significant level and ensure that cumulative effects are not cumulatively considerable.  All other 
environmental issues were found to have no significant impacts without implementation of mitigation.  
The potential cumulative environmental effects of implementing the proposed project have been 
determined to be less than considerable and thus, WKH�SURMHFW¶V�FRQWULEXWLRQ�WR�VLJQLILFDQW�FXPXODWLYH�
impacts would be less than significant.  

 
c. Less Than Significant With Mitigation Incorporated ± The project will achieve long-term community 

goals by providing additional recreational facilities to the High Desert Region of San Bernardino 
County. The short-term impacts associated with the project, which are mainly construction-related 
impacts, are less than significant with mitigation, and the proposed project is compatible with long-
term environmental protection. The issues of Air Quality, Geology and Soils, Hazards and Hazardous 
Materials, and Wildfire require the implementation of mitigation measures to reduce human impacts 
to a less than significant level.  All other environmental issues were found to have no significant 
impacts on humans without implementation of mitigation.  The potential for direct human effects from 
implementing the proposed project have been determined to be less than significant. 

 
Conclusion 
 
This document evaluated all CEQA issues contained in the latest Initial Study Checklist form.  The 
evaluation determined that either no impact or less than significant impacts would be associated with the 
issues of Aesthetics, Agriculture and Forestry Resources, Energy, Greenhouse Gas, Land Use, Mineral 
Resources, Noise, Population/Housing, Public Services, and Recreation.  The issues of Air Quality, 
Biological Resources, Cultural Resources, Geology and Soils, Hazards and Hazardous Materials, 
Hydrology and Water Quality, Transportation, Tribal Cultural Resources, Utilities and Service Systems, and 
Wildfire require the implementation of mitigation measures to reduce impacts to a less than significant level.  
The required mitigation has been proposed in this Initial Study to reduce impacts for these issues to a less 
than significant impact. 
 
Based on the findings in this Initial Study the Mojave Desert Resource Conservation District (MDRCD or 
District) proposes to adopt a Mitigated Negative Declaration (MND) for the Mojave Desert Land Trust 
Palisades Ranch Restoration Project.  A Notice of Availability/Notice of Intent to Adopt a Mitigated Negative 
Declaration (NOA/NOI) will be issued for this project by the District.  The Initial Study and NOA/NOI will be 
circulated for 30 days of public comment because this project involves the state as either a responsible or 
trustee agency.  At the end of the 30-day review period, a final MND package will be prepared and it will be 
reviewed by the District for a possible adoption at a future District Board hearing, the date for which has not 
yet been determined.   If you or your agency comments on the MND/NOA/NOI for this project, you will be 
notified about the meeting date in accordance with the requirements in Section 21092.5 of CEQA.  
__________ 
 
Note: Authority cited: Sections 21083 and 21083.05, Public Resources Code. Reference: Section 65088.4, Gov. Code; Sections 21080(c), 21080.1, 21080.3, 21083, 21083.05, 
21083.3, 21093, 21094, 21095, and 21151, Public Resources Code; Sundstrom v. County of Mendocino,(1988) 202 Cal.App.3d 296; Leonoff v. Monterey Board of Supervisors, 
(1990) 222 Cal.App.3d 1337; Eureka Citizens for Responsible Govt. v. City of Eureka (2007) 147 Cal.App.4th 357; Protect the Historic Amador Waterways v. Amador Water 
Agency (2004) 116 Cal.App.4th at 1109; San Franciscans Upholding the Downtown Plan v. City and County of San Francisco (2002) 102 Cal.App.4th 656.  
Revised 2019  
Authority: Public Resources Code sections 21083 and 21083.09  
Reference: Public Resources Code sections 21073, 21074, 21080.3.1, 21080.3.2, 21082.3/ 21084.2 and 21084.3 
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SUMMARY OF MITIGATION MEASURES 
 
 
Air Quality 
AQ-1 Dust Control.  The following measures shall be incorporated into project plans and specifications for 

implementation:  
• Apply soil stabilizers such as hay bales or aggregate cover to inactive areas. 
• Prepare a high wind dust control plan and implement plan elements and terminate soil 

disturbance when winds exceed 25 mph. 
• Stabilize previously disturbed areas if subsequent construction is delayed. 
• Water exposed surfaces and haul roads 3 times/day. 
• Cover all stockpiles with tarps. 
• Replace ground cover in disturbed areas quickly. 
• Reduce speeds on unpaved roads to less than 15 mph. 
• Trenches shall be left exposed for as short a time as possible. 

 
AQ-2  The following signage shall be erected no later than the commencement of construction: A 

minimum 48 inch high by 96 inch wide sign containing the following shall be located within 50 feet 
of each project site entrance, meeting the specified minimum height text, black text on white 
background, on one inch A/C laminated plywood board, with the lower edge between six and 
seven feet above grade, identifying a responsible official for the site and local or toll free number 
that is accessible 24 hours per day:  

“[Site Name] {four-inch text} 
[project Name/project Number] {four-inch text} 
IF YOU SEE DUST COMING FROM {four-inch text} 
THIS PROJECT CALL: {six-inch text} 
[Contact Name], PHONE NUMBER {six-inch text} 
If you do not receive a response, Please Call {three-inch text} The MDAQMD at 1-800-635-
4617 {three-inch text}”  

 
AQ-3 During project operations a 4,000-gallon water truck shall be available on-site at all times for dust 

control.  
 
AQ-4 Wind breaks and/or fencing shall be installed in areas that are susceptible to high wind induced 

dusting.  
 
AQ-5 MDLT shall use a water truck to maintain moist disturbed surfaces and actively spread water 

during visible fugitive dust episodes to minimize visible fugitive dust emissions. If the site contains 
exposed sand or fines deposits (and if the project would expose such soils through earthmoving), 
water application will be required to eliminate visible dust/sand from sand/fines deposits.  

 
AQ-6 MDLT shall formulate a high wind response plan that addresses enhanced dust control if winds 

are forecast to exceed 25-mph in any upcoming 24-hour period.  
 
Biological Resources 
 
BIO-1 Design drawings Sheet 3 include the following relevant requirements to protect biological 

resources during construction that shall be implemented by the project: 
8. Construction of work shall occur outside of conservation species nesting periods, aquatic 

spawning, and other time periods as described in said permits. 
18. Initial construction staking of protect in place (pip) trees, biological habitats, and special 

aquatic habitat areas shall be staked by the project biologist prior to construction. Protect 
in place areas shall be maintained by the contractor during the duration of the project. 

38. Engineer and the project biologist shall mark all trees for removal and selective clearing 
and pruning for equipment access and site restoration. 
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Protect in Place (PIP) 
39. Contractor guarantees that care, caution and best management techniques are implemented 

to maximize the survivability of native mature trees not designated for removal. 
a. All PIP vegetation shall have a minimum of 99 percent success rate, showing vigor and 

general health, for 24 months after pip measures are conducted. 
b. During construction additional pruning, irrigation, or fertilizer to restore health to the PIP 

vegetation shall be conducted at the contractor’s expense. 
d. USFWS/DWR aquatic personnel shall be notified two weeks prior to construction of the 

project. All coffer dams and in-stream work shall coordinate with the project biologist at 
least two weeks prior to construction of the project. Initial in-stream construction shall 
have a project biologist monitor construction at the start of in-stream construction areas. 
Contractor shall notify at all times if there are any observed aquatic species trapped in 
residual pools or near the designated in-stream construction areas. The handling and 
relocation of aquatic and terrestrial species shall be done by the project biologist under 
special provisions outlined in permit approvals. 

g. Any and all riparian areas and riparian vegetation outside of the limits of disturbance 
shall be protected in place. 

h. No construction supplies, fuels nor oils shall be stored in riparian areas, no vehicles nor 
heavy equipment shall be allowed into riparian areas other than the designated channel 
access sites, and routes. No discharge of any unspecified materials shall be allowed into 
any riparian areas. Riparian areas outside of designated equipment areas shall be 
traversed only by foot and leak free hoses may cross riparian vegetation. Any incidentally 
disturbed riparian areas shall be restored to pre-construction conditions. 
 

Vegetation Maintenance 
43. Temporary irrigation (1-2 years) using drip and sprinkler system is anticipated and will be 

included in the final design. 
44. The Contractor shall perform continuous weed control and warranty all plantings for 

24-month period. 
 

Design drawings Sheet 4 include the following relevant requirements to protect biological 
resources during construction: 
2. The Project is anticipated to be permitted under CEQA and a USACE nationwide 27. Final 

plans for construction shall adhere to all special provisions outlined in said permits. The 
Contractor shall finalize a stormwater pollution prevention plan. 

3. The Contractor shall obtain local construction permits and adhere to all provisions and 
requirements. 

4. No heavy equipment shall operate in the vegetation enhancement areas. Areas shall be 
traversed by foot traffic only. 

5. Construction equipment shall access riparian areas at designated locations only. 
6. Construction activities in the designated riparian areas shall be directed by field biologist. 
7. Work in riparian areas shall only occur during base flow conditions. Contractor shall monitor 

weather and plan each day’s work according to conditions. Contractor shall stabilize areas 
to anticipate for storm flow during off work hours. Flows in the Mojave River are variable and 
flash flood may occur during the construction period. Areas may need additional temporary 
best management practices to isolate the working area from storm water event flows. Coffer 
dam to be placed upstream of the constructed side channel work area. 

7. Select tree removal and transplanting of existing riparian plants shall be directed by field 
biologist. 

8. All large branch and root cuts to protect in place trees in the designated riparian areas shall 
be performed by a state of ca certified arborist. 

9. Construction of boardwalk piers, overlook wall, and pump utilities shall isolate areas from 
flowing water. Any pumped ground water shall be filtered prior to discharging to the Mojave 
River. Concrete washout shall be disposed offsite. 
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10. Equipment fueling and maintenance areas shall be in designated upland staging area only. 
11. Equipment shall not be left in riparian areas during off-work hours and shall be stored in 

upland staging area only. 
12. Contractor shall have signs and barriers to prevent public entry during construction activities. 
13. All areas shall be restored with adequate cover and temporary stabilization techniques until 

conditions warrant. 
14. Contractor shall maintain/repair/replace best management practices as needed until 

adequate vegetation cover is established. 
15. Silt fencing shall be placed down gradient of earth work at all times. 
 
Additional Restoration Efforts 
Where appropriate, small diameter limbs collected from the restoration efforts shall be salvaged 
to create small brush piles in the upper portion of the Palisades Ranch to provide cover for 
species such as quail, etc. 

 
BIO-2 MDLT shall consider the modification of the Restoration Plan to include removal of American 

Bullfrog from the stretch of the Mojave River that traverses through Palisades Ranch (refer 
specifically to the areas shown on Figure IV-13 and IV-14). A qualified biologist shall be retained, 
should an American Bullfrog Removal Program be included in the Restoration Plan, to draft and 
administer the provisions of the Removal Program.  
 

BIO-3 Plastic mono-filament netting (erosion-control matting) or similar material will not be used in 
erosion control materials to prevent potential harm to wildlife. Materials such as coconut coir 
matting or tackified hydroseeding compounds will be used as substitutes. 

 
BIO-4 The Applicant shall prepare and submit a Regional Water Quality Control Board 401 Certification, 

a Fish and Game Code Section 1602 Lake or Streambed Alteration Agreement, and a State 
Water Resources Control Board: Section 402 NPDES. No ground disturbance within jurisdictional 
waters shall occur until the MDLT obtains the above permits and provides the District verification 
of permit acquisition.  Note that the final compensation package contained in the permit shall be 
implemented by the MDLT.  If the permit conditions are different than the mitigation listed in this 
document to protect biological resources, the MDLT shall implement the mitigation identified in 
the permits, which must be equivalent or more effective in mitigating or avoiding potential 
significant effects and the substitution of any mitigation measure will not cause any potentially 
significant effect on the environment. 

 
Cultural Resources 
 
CUL-1 An Extended Phase 1 archaeological study shall be implemented in the general vicinity of Site 

36-000184 to determine the presence or absence of any buried components of the site. This 
study shall include field exploration in the general vicinity of Site 36-000184 utilizing methods 
such as excavation of backhoe trenches and shovel test pits.  

 
 For any resources that are uncovered that prove to be significant under the appropriate CEQA 

criteria, as determined by a qualified archaeologist meeting Secretary of Interior standards, 
mitigation of potential project impact is required. These measures may focus on the following 
procedures, aimed at the preservation of physical and/or archival data about a significant cultural 
resource that would be impacted by the project: 
• Data recovery through further excavation at an archaeological site or a paleontological 

locality to collect a representative sample of the identified remains, followed by laboratory 
processing and analysis as well as preparation for permanent curation; 

• Comprehensive documentation of architectural and historical data about a significant 
building, structure, or object using methods comparable to the appropriate level of the 
Historic American Buildings Survey (HABS) and the Historic American Engineering Record 
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(HAER) for permanent curation at a repository or repositories that provides access to the 
public;  

• Adjustments to project plans to minimize potential impact on the significance and integrity of 
the resource(s) in question. 

 
Section 106 compliance shall be formulated and presented on the basis of the testing results 
and significance evaluation of the findings at the recommendation of the qualified 
archaeologist meeting Secretary of Interior standards. 

 
CUL-2 Archaeological Monitoring and Testing 
 
 At least one archaeologist with at least 3 years of regional experience in archaeology and a Tribal 

monitor representing the San Manuel Band of Mission Indians shall conduct subsurface 
archaeological testing on the project site via the employ of a number of subsurface investigative 
methods, including shovel test probes, remote sensing, and/or deep testing via controlled units 
or trenching of appropriate landscapes, with a sample size of at least 25% of the area of concern 
dug and dry-sifted through 1/8-inch mesh screens, prior to any ground-disturbing activity. A 
Testing Plan shall be created by the archaeologist and submitted to the San Manuel Band of 
Mission Indians Cultural Resources Department (SMBMI) and the Lead Agency for review at 
least 10 business days prior to implementation, so as to provide time to review/modify the Plan, 
if needed. The Plan shall outline the protocol of presence/absence testing and contain a 
Treatment Plan detailing that 1) no collection of artifacts or excavation of features shall occur 
during testing, and 2) all discovered resources shall be properly recorded and reburied in situ.  

 
 If the results of testing, as approved by SMBMI, are positive, then SMBMI and the Lead Agency 

shall, in good faith, consult concerning appropriate treatment of the finding(s), guidance for which 
is outlined in TCR-1.  

 
 If the results of testing, as approved by SMBMI, are negative, then SMBMI will conclude 

consultation unless any discoveries are made during project implementation. Any and all 
discoveries made during project implementation shall be subject to the Treatment Plan outlined 
within the Testing Plan developed as described above and the guidelines contained in TCR-1.  

  
 If resources are identified during testing as described above, an archaeological monitor and a 

Tribal monitor from SMBMI with at least 3 years of regional experience in archaeology shall be 
present for all ground-disturbing activities that occur within the proposed project area (which 
includes, but is not limited to, tree/shrub removal and planting, clearing/grubbing, grading, 
excavation, trenching, compaction, fence/gate removal and installation, drainage and irrigation 
removal and installation, hardscape installation [benches, signage, boulders, walls, seat walls, 
fountains, etc.], and archaeological work). A sufficient number of monitors shall be present each 
work day to ensure that simultaneously occurring ground disturbing activities receive thorough 
levels of monitoring coverage. A Monitoring and Treatment Plan that is reflective of the project 
mitigation (“Cultural Resources” and “Tribal Cultural Resources”) shall be completed by the 
archaeologist and submitted to the Lead Agency for dissemination to the San Manuel Band of 
Mission Indians Cultural Resources Department (SMBMI). Once all parties review and approve 
the plan, it shall be adopted by the Lead Agency – the plan must be adopted prior to permitting 
for the project. Any and all findings will be subject to the protocol detailed within the Monitoring 
and Treatment Plan. 

 
Geology and Soils 
 
GEO-1  Stored backfill material shall be covered with water resistant material during periods of heavy 

precipitation to reduce the potential for rainfall erosion of the material.  If covering is not feasible, 
then measures such as the use of straw bales or sand bags shall be used to capture and hold 
eroded material on the project site for future cleanup. 
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GEO-2 Excavated areas shall be properly backfilled and compacted and other disturbed areas are 
returned to as near the pre-project condition as is feasible. 

 
GEO-3  All exposed, disturbed soil (trenches, stored backfill, etc.) will be sprayed with water or soil 

binders twice a day or more frequently if fugitive dust is observed migrating from the site. 
 

GEO-4 The District shall identify any additional BMPs to ensure that the discharge of surface water does 
not cause erosion downstream of the discharge point.  This shall be accomplished by reducing 
the energy of any site discharge through an artificial energy dissipater or equivalent device.  If 
any substantial erosion or sedimentation occurs, any erosion or sedimentation damage shall be 
restored to pre-discharge conditions. 
 

GEO-6 Should any paleontological resources be encountered during construction of these facilities, 
earthmoving or grading activities in the immediate area of the finds shall be halted and an onsite 
inspection should be performed immediately by a qualified paleontologist.  Responsibility for 
making this determination shall be with the District’s onsite inspector.  The paleontological 
professional shall assess the find, determine its significance, and determine appropriate 
mitigation measures within the guidelines of the California Environmental Quality Act that shall 
be implemented to minimize any impacts to a paleontological resource. 

 
Hazards and Hazardous Materials 
 
HAZ-1 All accidental spills or discharge of hazardous material during construction and/or operational 

activities shall be reported to the Certified Unified Program Agency and shall be remediated in 
compliance with applicable state and local regulations regarding cleanup and disposal of the 
contaminant released. The contaminated waste will be collected and disposed of at an 
appropriately a licensed disposal or treatment facility. This measure shall be incorporated into 
the SWPPP prepared for the proposed MDLT Palisades Ranch Restoration Project. Prior to 
accepting the site as remediated, the area contaminated shall be tested to verify that any residual 
concentrations meet the standard for future residential or public use of the site. 
 

HAZ-2  Where the operation of the Restoration Plan would handle hazardous materials or generate 
hazardous waste, the Hazardous Materials Business Plan prepared and submitted to the 
Certified Unified Program Agency shall incorporate best management practices designed to 
minimize the potential for accidental release of such chemicals and shall meet the standards 
required by California law for Hazardous Materials Business Plans. The facility managers shall 
implement these measures to reduce the potential for accidental releases of hazardous materials 
or wastes. The Hazardous Materials Business Plan shall be approved prior to operation of the 
given facility. 

 
HAZ-3  The Hazardous Materials Business Plan shall assess the potential accidental release scenarios 

and identify the equipment and response capabilities required to provide immediate containment, 
control, and collection of any released hazardous material.   Prior to issuance of the certificate of 
occupancy, each facility shall ensure that necessary equipment has been installed and training 
of personnel has occurred to obtain sufficient resources to control and prevent the spread of any 
accidentally released hazardous or toxic materials. 

 
HAZ-4  MDLT, in consultation with the MDRCD, shall evaluate the project site for fire potential on a 

regular basis. Where MDLT and the District determine that a controlled burn would be beneficial 
for enhancement of the riparian zone, and would minimize potential for an unexpected wildfire, 
MDLT shall initiate the controlled burn, and shall obtain authorization to proceed from the 
appropriate agencies (i.e. the San Bernardino County Fire Department, the Mojave Desert Air 
Quality Management District, etc.), where required and applicable. 
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Hydrology and Water Quality 
 
HYD-1 The construction contractor shall prepare and implement a Storm Water Pollution Prevention 

Plan (SWPPP), which specifies Best Management Practices (BMPs) that will be implemented to 
prevent construction pollutants from contacting stormwater with the intent of keeping all products 
of erosion from moving offsite.  The SWPPP shall be developed with the goal of achieving a 
reduction in pollutants both during and following construction to control storm water runoff to the 
maximum extent practicable based on available, feasible best management practices.  

 
 The following BMPs or comparable measures shall be included in the SWPPP: 

• Stockpiled material should not be stored in areas which are subject to the erosive flows of 
water. 

• Measures such as the use of straw bales, sandbags, silt fencing or detention basins shall be 
used to capture and hold eroded material for future cleanup. 

• Rainfall will be prevented from entering material and waste storage areas and pollution-laden 
surfaces. 

• Construction-related contaminants will be prevented from leaving the site and polluting 
waterways. 

• A spill prevention control and countermeasures and remediation plan shall be in place and 
implemented to control release of hazardous substances.  

 
HYD-2 Weed abatement sprays shall be applied as directed in the Conceptual Riparian Restoration Plan 

(Appendix 1, pages 96-101), and shall specifically comply with the directions specified by each 
individual product label (including ambient temperature/wind speed/etc.). Weed abatement shall 
only occur during dry periods, in which no rain is forecast to occur for at least 48 hours.  
 

HYD-3 If any private wells are adversely impacted by future groundwater extractions from the increased 
pumping from the onsite well, MDLT shall offset this impact through provision of water service; 
or adjusting the flow rates or hours of operation to mitigate adverse impacts.   
 

Tribal Cultural Resources 
 
TCR-1 Treatment of Cultural Resources 

If a pre-contact cultural resource is discovered during archaeological presence/absence testing, 
the discovery shall be properly recorded and then reburied in situ. A research design shall be 
developed by the archaeologist that shall include a plan to evaluate the resource for significance 
under CEQA criteria. Representatives from the San Manuel Band of Mission Indians Cultural 
Resources Department (SMBMI), the archaeologist/applicant, and the Lead Agency shall confer 
regarding the research design, as well as any testing efforts needed to delineate the resource 
boundary. Following the completion of evaluation efforts, all parties shall confer regarding the 
archaeological significance of the resource, its potential as a Tribal Cultural Resource (TCR), 
avoidance (or other appropriate treatment) of the discovered resource, and the potential need for 
construction monitoring during project implementation. Should any significant resource and/or 
TCR not be a candidate for avoidance or preservation in place, and the removal of the resource(s) 
is necessary to mitigate impacts, the research design shall include a comprehensive discussion 
of sampling strategies, resource processing, analysis, and reporting protocols/obligations. 
Removal of any cultural resource(s) shall be conducted with the presence of a Tribal monitor 
representing the Tribe, unless otherwise decided by SMBMI. All plans for analysis shall be 
reviewed and approved by the applicant and SMBMI prior to implementation, and all removed 
material shall be temporarily curated on-site. It is the preference of SMBMI that removed cultural 
material be reburied as close to the original find location as possible. However, should reburial 
within/near the original find location during project implementation not be feasible, then a reburial 
location for future reburial shall be decided upon by SMBMI, the landowner, and the Lead 
Agency, and all finds shall be reburied within this location. Additionally, in this case, reburial shall 
not occur until all ground-disturbing activities associated with the project have been completed, 
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all monitoring has ceased, all cataloguing and basic recordation of cultural resources have been 
completed, and a final monitoring report has been issued to Lead Agency, CHRIS, and SMBMI. 
All reburials are subject to a reburial agreement that shall be developed between the landowner 
and SMBMI outlining the determined reburial process/location, and shall include measures and 
provisions to protect the reburial area from any future impacts (vis a vis project plans, 
conservation/preservation easements, etc.). 
 
Should it occur that avoidance, preservation in place, and on-site reburial are not an option for 
treatment, the landowner shall relinquish all ownership and rights to this material and confer with 
SMBMI to identify an American Association of Museums (AAM)-accredited facility within the 
County that can accession the materials into their permanent collections and provide for the 
proper care of these objects in accordance with the 1993 CA Curation Guidelines.  A curation 
agreement with an appropriate qualified repository shall be developed between the landowner 
and museum that legally and physically transfers the collections and associated records to the 
facility.  This agreement shall stipulate the payment of fees necessary for permanent curation of 
the collections and associated records and the obligation of the Project developer/applicant to 
pay for those fees.   
 
All draft records/reports containing the significance and treatment findings and data recovery 
results shall be prepared by the archaeologist and submitted to the Lead Agency and SMBMI for 
their review and comment. After approval from all parties, the final reports and site/isolate records 
are to be submitted to the local CHRIS Information Center, the Lead Agency, and SMBMI. 
 

TCR-2  Inadvertent Discoveries of Human Remains/Funerary Objects 
In the event that any human remains are discovered within the project area, ground disturbing 
activities shall be suspended 100 feet around the resource(s) and an Environmentally Sensitive 
Area (ESA) physical demarcation/barrier constructed. The on-site lead/foreman shall then 
immediately who shall notify SMBMI, the applicant/developer, and the Lead Agency. The Lead 
Agency and the applicant/developer shall then immediately contact the County Coroner 
regarding the discovery. If the Coroner recognizes the human remains to be those of a Native 
American, or has reason to believe that they are those of a Native American, the Coroner shall 
ensure that notification is provided to the NAHC within twenty-four (24) hours of the 
determination, as required by California Health and Safety Code § 7050.5 (c). The NAHC-
identified Most Likely Descendant (MLD), shall be allowed, under California Public Resources 
Code § 5097.98 (a), to (1) inspect the site of the discovery and (2) make determinations as to 
how the human remains and funerary objects shall be treated and disposed of with appropriate 
dignity. The MLD, Lead Agency, and landowner agree to discuss in good faith what constitutes 
"appropriate dignity" as that term is used in the applicable statutes. The MLD shall complete its 
inspection and make recommendations within forty-eight (48) hours of the site visit, as required 
by California Public Resources Code § 5097.98.  
 
Reburial of human remains and/or funerary objects (those artifacts associated with any human 
remains or funerary rites) shall be accomplished in compliance with the California Public 
Resources Code § 5097.98 (a) and (b). The MLD in consultation with the landowner, shall make 
the final discretionary determination regarding the appropriate disposition and treatment of 
human remains and funerary objects. All parties are aware that the MLD may wish to rebury the 
human remains and associated funerary objects on or near the site of their discovery, in an area 
that shall not be subject to future subsurface disturbances. The applicant/developer/landowner 
should accommodate on-site reburial in a location mutually agreed upon by the Parties.  
 
It is understood by all Parties that unless otherwise required by law, the site of any reburial of 
Native American human remains or cultural artifacts shall not be disclosed and shall not be 
governed by public disclosure requirements of the California Public Records Act. The Coroner, 
parties, and Lead Agencies, will be asked to withhold public disclosure information related to 
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such reburial, pursuant to the specific exemption set forth in California Government Code § 6254 
(r). 

 
TCR-3 Mark Cochrane of the Serrano Nation and Donna Yocum of the San Fernando Band shall be 

notified should any inadvertent discoveries be made during the undertaking to ensure that these 
tribes are also afforded an opportunity to provide input on the nature of the discovery.  

 
Utilities and Service Systems  
 
UTIL-1 The contract with construction contractors / vegetation removal professionals shall include the 

requirement that all materials that can feasibly be recycled shall be salvaged and recycled, 
including weeds and site vegetation that must be removed.  The contractors / vegetation removal 
professionals shall submit a recycling plan to the MDLT and the District for review and approval 
prior to the start of construction activities to accomplish this objective.  

 
Wildfire 
 
WF-1 MDLT shall incorporate into the project design signage that indicates designated evacuation 

routes. Evacuation routes shall be confirmed with the San Bernardino County Fire Department.   
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 FIGURE 1 
Tom Dodson & Associates 
Environmental Consultants General Site Location 
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 FIGURE 2 
Tom Dodson & Associates 
Environmental Consultants Restoration Phases 
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 FIGURE 3 

Tom Dodson & Associates 
Environmental Consultants Overview of Planting Plan 
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 FIGURE 4 

Tom Dodson & Associates 
Environmental Consultants Detail Wood Toe 
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 FIGURE 5 
Tom Dodson & Associates 
Environmental Consultants Vegetation Enhancement Areas 
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 FIGURE 6 
Tom Dodson & Associates 
Environmental Consultants Noxious Weed Ground Points and Areas 
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 FIGURE II-1 

Tom Dodson & Associates 
Environmental Consultants Farmland Map 
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 FIGURE IV-1 

Tom Dodson & Associates 
Environmental Consultants Open, running water and streamside growth near north boundary 

 



 

 
 FIGURE IV-2 

Tom Dodson & Associates 
Environmental Consultants One of the beaver ponds along Mojave River 

 



 

 
 FIGURE IV-3 

Tom Dodson & Associates 
Environmental Consultants Mature sands of screw bean mesquite with understory of saltbush scrub 

 



   
 FIGURE IV-4 
Tom Dodson & Associates 
Environmental Consultants Plant Communities Observed 
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 FIGURE IV-5 

Tom Dodson & Associates 
Environmental Consultants Dense stands of Giant Reed on dry, fine sand near center of site 

 



 

 
 FIGURE IV-6  

Tom Dodson & Associates 
Environmental Consultants Salt Cedar near center of site 

 



 

  
 FIGURE IV-7 

Tom Dodson & Associates 
Environmental Consultants Broad-leafed Peppergrass and Giant Reed 
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 FIGURE IV-8 
Tom Dodson & Associates 
Environmental Consultants Palisades Ranch Vegetation Cover 
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 FIGURE IV-9 
Tom Dodson & Associates 
Environmental Consultants Palisades Ranch Noxious Weeds 
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 FIGURE IV-10 
Tom Dodson & Associates 
Environmental Consultants Palisades Ranch Avian Survey Grids 
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 FIGURE IV-11 
Tom Dodson & Associates 
Environmental Consultants Palisades Ranch Avian Distribution 
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 FIGURE IV-12 
Tom Dodson & Associates 
Environmental Consultants Palisades Ranch Avian Distribution 
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 FIGURE IV-13 
Tom Dodson & Associates 
Environmental Consultants Mojave River Vole Habitat Assessment 
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 FIGURE IV-14 
Tom Dodson & Associates 
Environmental Consultants Trapping Results Overview 
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 FIGURE IV-15 
Tom Dodson & Associates 
Environmental Consultants 

Proposed Restoration of OHV Impacts 
at Palisades Ranch 
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 FIGURE V-1 
Tom Dodson & Associates 
Environmental Consultants Area of Potential Effect 
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 FIGURE VII-1 

Tom Dodson & Associates 
Environmental Consultants Earthquake Fault Zones 
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 FIGURE VII-2 

Tom Dodson & Associates 
Environmental Consultants Liquefaction & Landslides 
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 FIGURE VII-3 

Tom Dodson & Associates 
Environmental Consultants Landslide Zones 
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Landslide Overview Map of the Conterminous United States
Landslide losses: California has a 
substantial share of the nation’s
landslide risk because of high 
population and concentration
of infrastructure in areas with 
substantial landslide hazard. 
Landslides cause an estimated
25 to 50 deaths and over $2 billion 
damage per year in the United States 
(Spiker and Gori, 2003). This map of 
landslide susceptibility may be used 
to estimate where in California 
landslide losses are most likely to be 
concentrated. 
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Landslide Susceptibility: Rock Strength and slope are 
combined according to the methodology of Wilson and Keefer (1985) 
as implemented by Ponti et al (2008) to create classes of landslide 
susceptibility. These classes express the generalization that on very low 
slopes, landslide susceptibility is low even in weak materials,  and that 
landslide susceptibility increases with slope and in weaker rocks. Very 
high  landslide susceptibility, classes VIII, IX, and X, includes very steep 
slopes in hard rocks and moderate to very steep slopes in weak rocks. 

Next steps, from landslide susceptibility to landslide potential: Landslides can be triggered by 
rainfall, by earthquake shaking, or other factors. Additionally, this map does not include        

susceptibility to debris flows, a very fluid, fast-moving form of landslide which typically is  
triggered by intense rainfall. A complete map of landslide potential would consider the 

increase in landslide hazard, including debris flow hazard, with higher potential    
rainfall and with higher potential earthquake shaking. Average annual rainfall is 

higher in the northern Coast Ranges and northern Sierra Nevada than in the 
rest of the state and potential earthquake shaking is higher in the coastal 

regions. Although we cannot currently combine these factors to produce 
a landslide potential map, the convergence of factors suggests 

higher landslide potential in the northern Coast Ranges than in 
other regions of the state.
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Rock strength:  A  relative rating of rock strength, a measure of resistance to 
landsliding, was developed from the geologic and landslide inventory maps. 
Each geologic unit was classified into one of three rock strength categories 
according to the methodology of Wieckzorek (1985). Crystalline rocks and well 
cemented sandstones are placed in the highest rock strength unit, weakly 
cemented sandstones in an intermediate unit, and shale, claystone, pre-existing 
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Geology: A general statewide geologic map is augmented with detailed geologic 
maps covering the most populous parts of the state to create a complete map. The 
physical properties of the geologic units were interpreted from the descriptions 
on the geologic maps to determine the rock strength units.

SOURCE: Digital geologic maps of various scales: 1:100,000 scale geologic maps of the Long Beach, Los 
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 FIGURE VII-5 
Tom Dodson & Associates 
Environmental Consultants Palisades Ranch Soils 
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 FIGURE IX-1 

Tom Dodson & Associates 
Environmental Consultants GeoTracker 
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 FIGURE IX-2 

Tom Dodson & Associates 
Environmental Consultants Airport Safety & Planning Areas 
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 FIGURE IX-3 

Tom Dodson & Associates 
Environmental Consultants Fire Hazard Severity Zones 
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 FIGURE X-1 

Tom Dodson & Associates 
Environmental Consultants Groundwater Basins 

 



 

  
 FIGURE X-2 

Tom Dodson & Associates 
Environmental Consultants Flood Hazards 
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 FIGURE XII-1 

Tom Dodson & Associates 
Environmental Consultants Mineral Resource Area 
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 FIGURE XVII-1 

Tom Dodson & Associates 
Environmental Consultants Existing Transit Routes ± Desert Region 
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 FIGURE XX-1 
Tom Dodson & Associates 
Environmental Consultants Burned Area 

 



 

  
 FIGURE XX-2 
Tom Dodson & Associates 
Environmental Consultants Full Property Scale Burn Area 

 

' > 

• 

Bryman Rd 

Oh.•,1nder St 

Purp/1!' S.iQc: Q.d 

D 
i 

I 

Cl 

• 

d 

t I/ti 
lakes 

i • , 
» 

0 " 

' 

• 2757 ft 

Bryman 

f.£,11,(l\iASA. NGA. USGS, FEMA. Ca.llfomla Staie Pai·~ Uri. HERE, Ga1min. 
lijfcGr.,ph, Gcolcchr'IOIQ91.,,_ Int. MEll/NASA, LISGS, 6woi)i.l ol l.:tnd 
;g M.ino1gement, £PA NPS USOA 
B 



Mojave Desert Land Trust 
Palisades Ranch Restoration Project INITIAL STUDY 
 

 
 
TOM DODSON & ASSOCIATES 

 
 
 
 
 
 
 
 
 
 

APPENDIX 1 

 
  



 

 

 

Final Palisades Ranch Conceptual 
Riparian Restoration Plan 
MARCH 2021 

PREPARED FOR 

Mojave Desert Land Trust 
  

PREPARED BY 

SWCA Environmental Consultants 
 

 



 

 

  



 

 

FINAL PALISADES RANCH CONCEPTUAL  
RIPARIAN RESTORATION PLAN 

 
 
 
 
 
 
 
 
 

Prepared for 

Mojave Desert Land Trust 
P.O. Box 1544 

Joshua Tree, California 92252  
 
 
 
 
 
 
 
 
 

Prepared by 

Susan Mortenson, Ph.D., Crystal Young, Ben Snyder, P.E., 
Mike Swink, M.S., Justin Streit, Mandy Bengtson, Ph.D.,  

Sarah Epstein, and Ian McCowen 
 

SWCA Environmental Consultants 
1575 Delucchi Lane Suite 223 

Reno, Nevada 89502 
(775) 686-6379 
www.swca.com 

 
 
 

SWCA Project No. 56434 
 
 
 
 
 
 
 
 
 

March 2021



 

 

 



Conceptual Riparian Restoration Plan for Palisades Ranch  

i 

ABSTRACT 
Mojave Desert Land Trust (MDLT) is planning conservation actions for Palisades Ranch, a 666-hectare 
(1,647-acre) area located along the Mojave River in San Bernardino County, California. MDLT obtained 
funding in 2018 and 2019 from the California Wildlife Conservation Board (WCB) to acquire the 
Property and develop a conceptual restoration plan for ecosystem restoration, with a focus on restoring 
habitat for special-status species. The overarching goal for conservation actions identified in this plan  
is to increase habitat for the following riparian and aquatic species: San Emigdio blue butterfly, Mohave 
tui chub, southwestern willow flycatcher, western yellow-ELOOHG�FXFNRR��DQG�OHDVW�%HOO¶V�YLUHR� Expanding 
riparian vegetation cover and extent will benefit habitat for these special status species.  

In 2020, SWCA Environmental Consultants (SWCA) collected and interpreted ecological data related  
to the Mojave River and riparian zone soils, hydrology, groundwater levels, hydraulic condition, 
geomorphology, vegetation, history, and avian community to understand ecosystem processes and inform 
river channel and riparian restoration planning within Palisades Ranch. SWCA also compiled information 
about special status species birds, butterflies, mammals, reptiles, amphibians, and the Mohave tui chub  
to develop criteria for riparian enhancement and restoration to benefit special status species. The primary 
focus of these studies was to assist development of 60% designs to restore aquatic and riparian habitat 
within the 69-hectare (170-acre) abandoned agricultural field and the Mojave River channel adjacent  
to the agricultural field over a 77-hectare (190-acre) project area. 

SWCA conducted a soil survey of Palisades Ranch to delineate and describe the soil map units and 
inform restoration planning. SWCA installed 11 groundwater wells throughout Palisades Ranch and 
initial readings indicate that groundwater nearer the active channel is shallower except in the northern half 
of the Property where a vertical groundwater gradient occurs near a relic island. SWCA analyzed the 
historic and current hydrology of the Mojave River and conducted hydraulic modeling to understand the 
relationship between flow characteristics, water surface elevations, erosion, and deposition throughout the 
project area. A series of historical aerial photographs from 1929 to present were analyzed with  
an emphasis on the Mojave River channel. Although the Mojave River channel appears to be a single-
thread channel in the earliest photographs, the river was already altered by agricultural diversions. 
Construction of the Mojave Forks Dam and Silverwood Lake reservoir in 1971 reduced the magnitude  
of flood flows and contributed to vegetation encroachment and channel narrowing. Beaver activity  
is gradually changing the Mojave River at Palisades Ranch to be less of a single thread channel and 
become a multi-thread channel. 

SWCA conducted fluvial geomorphic surveys with cross-sections using a survey-grade GPS to document 
existing channel form. The high riparian vegetation density and multitude of beaver dams made traversing 
the river channel challenging. On-the-ground elevations of the river channel and floodplain along these 
cross-sections were used to validate 1- and 2-dimensional hydraulic models. Federal Emergency 
Management Agency (FEMA) cross-sections were also modeled to assess potential changes in water 
elevations that could be caused by the proposed restoration project. Hydraulic models do not predict a rise 
in water surface elevation by the proposed project at any of the FEMA cross section locations. 

SWCA mapped riparian vegetation and noxious weeds in January 2020 and used this information  
to propose areas for integrated weed management and to create a plant palette for riparian revegetation 
and enhancement. SWCA mapped 336 hectares (831 acres) of riparian vegetation of which 84 hectares 
(208 acres) was dominated by noxious weeds (perennial pepperweed and prickly Russian thistle). Big 
saltbush, red willow, and Fremont cottonwood were dominant in other areas. Tamarisk and giant reed 
occurred in isolated patches throughout Palisades Ranch. 
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Because riparian ecosystems are a major focus for restoration at Palisades Ranch, SWCA conducted rapid 
assessment, grid surveys for breeding birds in riparian habitats in April and July 2020. Eight special-
VWDWXV�VSHFLHV�ZHUH�GHWHFWHG��OHDVW�%HOO¶V�YLUHR��ZHVWern yellow-ELOOHG�FXFNRR��&RRSHU¶V�KDZN��/XF\¶V�
ZDUEOHU��VXPPHU�WDQDJHU��6ZDLQVRQ¶V�KDZN��\HOORZ�ZDUEOHU� and yellow-breasted chat. Southwestern 
willow flycatchers were not detected. 

This information was synthesized to develop riparian enhancement and restoration alternatives with the 
greatest probability of increasing habitat for the focal species. SWCA evaluated six alternatives for 
restoration of the abandoned agricultural field and adjacent Mojave River channel and selected the highest 
ranked alternative to restore the floodplain channel and bench with a side channel, cottonwood field, and 
pond to increase riparian and aquatic habitats. SWCA developed design drawings for restoring the 
abandoned agricultural field that would result in approximately 30 hectares (75 acres) of riparian forest 
expansion. The 60% design includes proposed alignments for recreational trails and is provided as an 
appendix to this plan. SWCA recommends that the restoration area be the focus of public access for 
compatible recreation activities such as hiking, bird watching, wildlife viewing, and photography. 

Other opportunities to enhance riparian habitat within Palisades Ranch were identified including areas 
prioritized for noxious weed management, riparian plantings, or pollinator gardens. Riparian enhancement 
and restoration projects were divided into phases and prioritized based on the order required for 
implementation. Estimated budgets are provided to support MDLT in regulatory and funding 
requirements. These planning designs and documents will support future restoration design, permitting, 
and implementation funding pursuits to preserve, enhance, and restore the diverse aquatic and riparian 
ecosystems of Palisades Ranch.  
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1 INTRODUCTION 

1.1 Purpose 
Mojave Desert Land Trust (MDLT) is planning conservation actions for Palisades Ranch (the Property), 
a 666-hectare (1,647-acre) area located along the Mojave River in San Bernardino County, California 
(Figure 1). MDLT obtained funding in 2018 and 2019 from the California Wildlife Conservation Board 
(WCB) to acquire the Property and develop a conceptual restoration plan for ecosystem restoration, with 
a focus on restoring habitat for specific special-status species. Most of these special-status species rely  
on habitats supported by the Mojave River, which flows through the Property and creates a biodiversity 
hotspot within the Mojave Desert. In 2020, SWCA Environmental Consultants (SWCA) collected and 
interpreted ecological data related to the Mojave River and riparian zone history, hydrology, 
geomorphology, soils, vegetation, and birds to understand ecosystem processes and inform river channel 
and riparian restoration planning within Palisades Ranch. This conceptual riparian restoration plan 
summarizes data collected and analyzed by SWCA and presents prioritized restoration actions developed  
in collaboration with MDLT. SWCA also developed design drawings for restoring ecological integrity  
to the 69-hectare (170-acre) abandoned agricultural field that was previously riparian habitat (according 
to 1929 historical aerial photographs) over a 77-hectare (190-acre) project area. These planning 
documents will support future restoration design, permitting, and implementation funding pursuits to 
preserve, enhance, and restore the diverse aquatic and riparian ecosystems of Palisades Ranch.  

1.2 Goals and Objectives 
Conservation efforts for the Property, will be guided by the directives outlined in the 2018 WCB grant, 
which state that ³«WKH�>Palisades Ranch] Property shall be held, used, operated, managed and maintained 
only for the purposes of conserving a corridor of riparian habitat in the western Mojave Desert as well  
as adjacent upland desert plateau land and for the protection of the southwestern willow flycatcher, least 
%HOO¶V�YLUHR��0RMDYH�WXL�FKXE��ZHVWHUQ yellow-billed cuckoo, desert tortoise, Mojave [sic] ground squirrel, 
burrowing owl, San Emigdio blue butterfly and to ensure the Property shall be held, used, operated, 
managed and maintained only for the purposes of wildlife habitat preservation, restoration and 
management, wildlife-oriented education and research, and for compatible public or private uses, all  
as may be consistent with wildlife habitat preservation and protection RI�VHQVLWLYH�ELRORJLFDO�UHVRXUFHV«´�
(WCB 2019). Therefore, the conservation goals and objectives directing conceptual restoration planning 
and river restoration design are focused on maximizing benefit for multiple special-status species, which 
function as umbrella species. An umbrella species is defined as a ³VSHFLHV�ZKRVH�FRQVervation confers 
protection to a large number of naturally co-RFFXUULQJ�VSHFLHV´ (Roberg and Angelstam 2004). Multi-
species umbrella approaches that include sensitive species that rely on resources at a range of spatial 
scales are valuable for conservation planning because these approaches are likely to capture habitat needs 
of the greatest number of co-occurring species.  
The overarching goal for conservation actions identified in this plan, which was the original intent for the 
purchase of the Property and remains a top conservation priority is to increase habitat for the following 
riparian and aquatic species: San Emigdio blue butterfly (Plebejus emigdionis), Mohave tui chub 
(Siphateles bicolor mohavensis), southwestern willow flycatcher (Empidonax traillii extimus), western 
yellow-billed cuckoo (Coccyzus americanus)��DQG�OHDVW�%HOO¶V�YLUHR (Vireo bellii pusillus). Dynamic river 
ecosystems create a shifting mosaic of hydrologically connected habitat patches that are distributed  
as a function of topographic diversity and spatio-temporal variation in river flow and sediment transport. 
This habitat complexity, in turn, typically supports high aquatic, riparian, and terrestrial species diversity 
within the floodplain. Maintaining or increasing aquatic and riparian species biodiversity in altered 
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ecosystems requires improving and/or creating habitat for these species, which can enhance and restore 
the ecological integrity of those ecosystems. 

To achieve the conceptual riparian restoration pODQ¶V�overarching goal, SWCA and MDLT developed 
several objectives and strategies to be addressed by this plan. These objectives and strategies were based 
on management goals proposed in the Palisades Ranch Management Plan, which was commissioned for 
Helendale Community Services District and Western Rivers Conservancy prior to acquisition of the 
Property by MDLT (California Department of Fish and Wildlife [CDFW] 2016). Goals and objectives 
related to aquatic and riparian habitat reference conditions, or historic conditions, are not realistic in this 
system due to reductions in Mojave River flood magnitudes caused by flood control infrastructure and 
diversions. Goals and objectives for this conceptual riparian restoration plan are instead focused on 
increasing ecological integrity, which is represented by the connectivity, diversity, and resiliency to 
disturbance (e.g., floods, drought, wildfire) of the river ecosystem. Where consistent with the 
conservation goals, actions that increase public awareness of the ecological value of Palisades Ranch and 
FRPPXQLW\�HQJDJHPHQW�WR�IXUWKHU�VXSSRUW�0'/7¶V�RYHUDUFKLQJ�RUJDQL]DWLRQDO�PLVVLRQ�DUH�PHQWLRQHG in 
this plan; however, focused efforts for community engagement are being developed by MDLT staff 
concurrent with drafting of this plan. Objectives and strategies addressed by this plan include the 
following: 

¾ Objective (O)1: Investigate occurrence, distribution, and habitat requirements of special-status 
aquatic and riparian species and designate umbrella species. 

x Strategy (S)1: Conduct breeding bird surveys in riparian zone of Mojave River. 
x S2: Research other special-status species and designate umbrella species that rely  

on a diversity of riparian and aquatic ecosystems at a range of spatial scales. 
x S3: Characterize habitat requirements and local, documented occurrences for umbrella 

species. 

¾ O2: Identify areas and develop conceptual designs to preserve, enhance, and restore aquatic and 
riparian ecosystems and increase ecological integrity (connectivity, diversity, and resiliency) with 
a focus on umbrella species. 

x S4: Quantify extent of aquatic and riparian ecosystems. 
x S5: Assess ecological integrity of aquatic and riparian ecosystems. 
x S6: Develop conceptual designs to enhance and restore integrity of aquatic and riparian 

ecosystems with a focus on umbrella species. 
x S7: Develop 60% designs to restore aquatic and riparian habitat within the abandoned 

agricultural field and the Mojave River channel adjacent to the agricultural field and establish 
indicators of success. 

¾ O3: Minimize occurrence and spread of noxious weeds on the Property to increase the integrity of 
vegetation communities. 

x S8: Prioritize noxious weed species for treatment or monitoring. 
x S9: Identify areas of existing noxious weed infestations. 
x S10: Coordinate with Mojave Water Agency and the Mojave Desert Resource Conservation 

District to identify the most effective methods for weed management and identify potential 
source populations within the jurisdiction of these agencies to help prevent spread and  
re-infestations. 

¾ O4: Determine where human disturbance should be limited on the property to support ecosystem 
resilience. 
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x S11: Synthesize information on the distribution of existing special-status species occurrences 
and habitat and potential sensitivity to human disturbance. 

x S12: Delineate areas that are currently incompatible with human disturbance or that will 
become more sensitive to human disturbance after habitat enhancement or restoration.  

2 PHYSICAL ENVIRONMENT 

2.1 Location of Palisades Ranch 
Palisades Ranch is located in San Bernardino County, California, approximately 40 kilometers (km)  
(25 miles) southwest of Barstow, California. The Mojave River flows north through the Property along 
one of the rare aboveground reaches of this river which results in high biodiversity and unique plant 
communities (Figure 1). The project reach is within the Alto Transition Zone (TZ), where groundwater 
conditions support perennial surface flow. The drainage area of the Mojave River at the project site  
is 992 square km (383 square miles), with a base elevation of the stream at 760 meters (2,493 feet)  
(North American Vertical Datum [NAVD] 88). Palisades Ranch is 666-hectares (1,647-acres), with 
approximately 6 km (3.7 miles) of the Mojave River channel that flows through a broad floodplain.  
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Figure 1. Location of Palisades Ranch. 
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2.2 Climate of Palisades Ranch 
The climate of Palisades Ranch is typical for the Mojave Desert, with the majority of precipitation falling 
in the winter months (November±March), temperatures rarely below 0 degrees Celsius (°C) (32 degrees 
Fahrenheit [°F]), and maximum temperatures above 32°C (90°F) through most of the summer  
(June through September). The closest National Oceanic and Atmospheric Administration (NOAA) 
station to Palisades Ranch is the Victorville, California, station located approximately 16 km (10 miles) 
southeast of the Property. From 1940 through 2019, average annual total precipitation at this station was 
1.2 centimeters (cm) (0.46 inch), with 0.3 cm (0.1 inch) of average annual snowfall (Table 1) (NOAA 
2020). From June through September, average maximum temperatures were above 32°C (90°F), with less 
than 0.6 cm (0.25 inch) of average monthly precipitation. Average minimum temperatures were below 
freezing in January and December. In recent years, 2019 had higher than average monthly precipitation 
(1.7 cm [0.7 inch]), and 2011 through 2018 had lower than average precipitation (0.4 and 1.1 cm [0.15 
and 0.42 inch], respectively).  

Table 1. Wetlands Climate Data from the Victorville, California, Station 

Month Average Maximum 
Temperature (°F) 

Average Minimum 
Temperature (°F) 

Average Mean 
Temperature (°F) 

Average 
Precipitation (in) 

Average Snowfall 
(in) 

January 58.9 30.3 44.6 0.94 0.9 

February 62.3 33.5 47.9 1.02 0 

March 67.1 37.2 52.1 0.77 0.1 

April 74.1 42 58.1 0.34 0 

May 82.1 48.3 65.2 0.12 0 

June 91.7 55 73.3 0.04 0 

July 98.2 61.5 79.9 0.15 0 

August 97.2 60.7 79 0.19 0 

September 91.3 54.7 73 0.23 0 

October 80.1 45 62.5 0.32 0 

November 67.4 35.4 51.4 0.49 0.2 

December 59 30 44.5 0.87 0.1 

Annual - - - - - 

Average 77.4 44.5 61 0.46 - 

Total - - - 5.49 1.4 

Source: NOAA (2020) 
Based on data collected from 1940 through 2019. 

2.3 Geology of Palisades Ranch 
The Property is within an alluvial plain bound to the west by older Pleistocene-age alluvial fan deposits 
that form a bluff that rises 61 meters (200 feet) above the floodplain. The older alluvium is composed of 
moderately consolidated deposits of interbedded gravel, sand, silt, and clay with cementation in the form 
of caliche (California Department of Water Resources [DWR] 1967). The Property is bound to the east by 
younger Holocene-age alluvial sand and gravel deposits, which are perched above the active channel. The 
older and younger alluvium are derived from the Mojave River draining ancient lakes. Today the Mojave 
River is an incised floodplain within these relic alluvial deposits. Evidence of naturally occurring asbestos 
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related to the Oro Grande Mining District upstream of Palisades Ranch suggests that soil analyses may  
be needed prior to earth disturbance activities. 

2.4 Soils of Palisades Ranch 
SWCA conducted a soil survey of the Property from January 14 through 17, 2020, to delineate and 
describe the soil map units to inform restoration planning. Soils data support a better understanding of 
existing vegetation distribution within the Property and can be applied in the river channel design 
(engineering) and revegetation planning.  

2.4.1 Methods 

U.S. Department of Agriculture (USDA) Soil Survey Geographic Database (SSURGO) data were 
examined via desktop analysis prior to field sampling to inform the field survey. Eight SSURGO soil 
series (map units) are delineated within the Property. A minimum of one soil survey location was 
identified from each map unit to confirm and characterize soil properties throughout the Property.  

Senior soil ecologist Mandy Bengtson and ecologist Sarah Epstein surveyed soil pedons from  
20 locations, including 12 hand-augured cores at piezometer locations and eight hand-excavated soil pits. 
Soil morphological characteristics at each pedon were described in accordance with the Natural 
Resources Conservation Service (NRCS) guidelines in the Field Book for Describing and Sampling Soils 
(Schoeneberger et al. 2012). Soil characteristics recorded included horizon designation and thickness, 
color, texture, percent rock fragments, roots, presence of pedogenic carbonates, soil cementation, visible 
salts, clay films, structure, and landform. Soil descriptions that matched SSURGO map units were named 
according to their existing USDA official soil series. Soils that did not correlate to a USDA official soil 
series description were named according to their geomorphic or geographic location and characteristics 
within Palisades Ranch to be meaningful and intuitive to MDLT managers. 

Twelve augured soil cores were located within the riparian corridor and alluvial terraces and were 
characterized during piezometer installation. Soil cores were augured to the depth of the water table 
(100% soil saturation), and soils were described at 15-centimeter (6-inch) intervals. Eight hand-excavated 
soil pits were located near the palisades for several upland soil types. Soil profiles were described 
according to genetic horizon to a depth of approximately 0.6 meters (2 feet) or to a restrictive layer, 
whichever was shallower. 

Post-processing desktop analyses synthesized soil morphological data, a digital terrain model (DTM), 
current and historical aerial imagery, and vegetation community data to delineate soil maps for the 
Property. All desktop analyses were completed with ESRI ArcMap 10.7.1. 

2.4.2 Results 

SWCA delineated 13 soil map units within the Property, composed of four soil map units within the 
Mojave River riparian corridor (floodplain) and nine soil map units upgradient from the riparian corridor 
(delineated within alluvial terraces, alluvial fan remnants, and badland landforms) (see Figure 2). Fifteen 
hectares (37 acres) RI�URDG��EXLOGLQJ��DQG�\DUG�IRRWSULQWV�ZHUH�GHOLQHDWHG�DV�³GLVWXUEHG�DUHDV´�ZLWKLQ�WKH�
soil map units. The 13 soil map units, including their dominant morphological characteristics and 
geomorphic setting, are presented in Table 2 and described below.  
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2.4.3 Soil Map Units 

Riparian Corridor (143 hectares [353 acres]): The riparian corridor consists of an aboveground reach  
of the Mojave River within the Property. This area supports wetland vegetation communities such  
as cottonwood (Populus sp.), willow (Salix spp.), and salt grass (Distichlis spicata) on sand bars and 
broadleaf cattail (Typha latifolia) and bulrush (Schoenoplectus spp.) in channels. Perennial pepperweed 
(Lepidium latifolium), a noxious weed, is dispersed throughout the area. Beaver activity throughout the 
river has dammed and altered flows, affecting which areas of soil are inundated. Soils showed evidence  
of successional flood events and alluvial deposition of strata, each with distinct differences in soil color, 
texture, and coarse fragments. Soils throughout the riparian corridor are similar in character and are 
generally deep, sandy, and mostly non-effervescent. Due to its expanse, the riparian corridor was 
delineated into four separate map units, based on horizon characteristics and relative surface elevation. 
The four riparian corridor map units are described below. 

x North (20 hectares [49 acres]): Soils are deep and characterized by sandy-textured soils overlying 
coarse sand. The water table at the time of survey was located at a depth of approximately 152 cm 
(60 inches) (at Piezometer 18). 

x Mid-Channel (32 hectares [78 acres]): This section of the river was artificially deepened and the 
surrounding sand bars have coarse textures. Soils are deep and characterized by mixed coarse 
sand and sand. The water table at the time of survey was located at a depth of approximately 
76 cm (30 inches) (at Piezometers 11 and 15). 

x Eastern Terrace (31 hectares [77 acres]): This terrace was the highest elevation among the 
riparian corridor floodplain landforms. Soils are deep and characterized by sandy textures 
overlying organic-rich sandy loams. The water table at the time of survey was located at a depth 
of approximately 137 cm (54 inches) (at Piezometer 17).  

x South (60 hectares [149 acres]): This area has the widest east-to-west expanse of river channels 
and wetland vegetation with strong beaver activity throughout. Soils are deep and characterized 
by sandy textures overlying coarse sand and sand. The water table at the time of survey was 
located at a depth of approximately 137 cm (54 inches) (at Piezometer 6).  

Alluvial Terrace 1 (115 hectares [284 acres]): This landform is the most low-lying terrace above the 
riparian corridor, located along the east and west sides of the Mojave River. Soils (observed  
at Piezometers 12 and 16) are deep, loamy to sandy in texture, and mostly non-effervescent. Evidence  
of previous soil saturation along this terrace was observed, with oxidized soil matrices and root channels 
within the upper 30 cm (12 inches) of soil (at Piezometer 16). This map unit supports a cottonwood-
willow±dominated vegetation community. 

Alluvial Terrace 2 (131 hectares [324 acres]): This upland terrace is elevationally higher than the riparian 
corridor and Alluvial Terrace 1 and contains mixed vegetation communities that are dominated  
by mesquite (Prosopis pubescens) and/or saltbush (Atriplex spp.). The soils (observed at Piezometer 10) 
are slightly effervescent and have textures of sandy clay loam and loamy fine sands overlying fine sands.  

Agricultural Field (80 hectares [197 acres]): The abandoned agricultural field is a remnant feature from 
previous ranching and agricultural activity at Palisades Ranch and is located on an old alluvial terrace. 
The soil and vegetation disturbance caused by agricultural operations allowed non-native, weedy species, 
such as prickly Russian thistle (Salsola tragus), to invade the area. Historical aerial imagery shows that 
this area was formerly a riparian corridor. Soils (observed at Piezometers 4 and 5) are deep, sandy, and 
largely non-effervescent, with loamy-textured soils overlying sand and coarse sand.  
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Disturbed Agricultural Field (6.5 hectares [16 acres]): This soil map unit occurs within a human-disturbed 
area along the same alluvial terrace as the agricultural field. Soils (at Piezometer 14) are deep, sandy-
textured soils with slight effervescence. Excavation of the ground surface is visible from historic aerial 
imagery and likely caused invasion by a weedy vegetation community (e.g., prickly Russian thistle).  

Palisades Alluvial Fan (14 hectares [35 acres]): This alluvial fan formed from surface runoff concentrated 
along the base of the palisades. Human disturbance within the abandoned agricultural field and in nearby 
areas is visible in historic aerial imagery. Soils (at Piezometer 13) are deep with loamy and sandy textures 
and are largely non-effervescent. A weedy vegetation community within the area is dominated by prickly 
Russian thistle.  

Cajon Sand (Below Palisades) (166 hectares [409 acres]): This upland terrace is located along the base 
palisades, above the historic alluvial terraces and active riparian corridors. Soils (at Pits 1 and 2) are 
loamy sand to sand in texture, strongly effervescent, and support a creosote (Larrea tridentata) vegetation 
community.  

Palisades (159 hectares [393 acres]): The map unit includes the badlands that form the face of the 
palisades. Gypsum salts were observed throughout the soil profile. Soils (Soil Pit 8) are characterized  
by sandy clay loam to sandy loam textures and are non-effervescent throughout. Soils have platy  
to subangular blocky structure and overlie a restrictive gypsum layer at approximately 79 cm (31 inches) 
in depth. Though largely unvegetated, the badlands have a creosote-dominated vegetation community.  
A rare plant, the Mojave fishhook cactus (Sclerocactus polyancistrus), grows on the face of the palisades.  

Palisades Summit (35 hectares [87 acres]): This map unit is located along the shoulder of Palisades 
Summit. The strongly effervescent soils (at Soil Pit 6) contain carbonate concretions (approximately  
1.3 cm [0.5 inches] in diameter) and smaller nodules of carbonates throughout the profile. Soils have  
an argillic horizon (as evidenced by clay films on soil peds) from 22.9 to 43 cm (9 to 17 inches) and  
a root-restrictive petrocalcic horizon at 43 cm (17 inches). This soil map unit supports a creosote-
dominated vegetation community. 

Cajon Sand (Above palisades) (136 hectares [336 acres]): This soil map unit is located elevationally 
above the Palisades Summit map unit and includes gently undulating alluvial landforms. Soil 
characteristics vary between alluvial fan remnants and lower-lying ephemeral drainages. The alluvial fan 
remnants (observed at Soil Pits 4, 5, and 7) are loamy- and sandy-textured soils, are strongly effervescent, 
and have subangular blocky structure. Soils formed within ephemeral drainages (observed at Soil Pit 3) 
are loamy and sandy in texture, are slightly effervescent, and have single-grained structure. This soil map 
unit supports a creosote-dominated vegetation community. 



Conceptual Riparian Restoration Plan for Palisades Ranch 

9 

 
Figure 2. Soils map for Palisades Ranch.
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Table 2. Soil Map Unit Descriptions for Palisades Ranch 

Soil Map 
Unit Landform Parent 

Material 

Observation 
Location(s) 
(Observation 
Type)* 

Horizon Depth 
(inches) Texture 

Moist Color 
(Mottle Color, 
if applicable) 

Structure 
% Coarse 

Fragments 
by Volume 

Effervescence Special 
Characteristics 

Riparian 
Corridor: 
North 

Floodplain  Alluvium 
Derived from 
Granite 

Piezometer 18 
(A) 

A 0 ± 6 Sand 10YR 4/2 None 0 Non-
effervescent 

None 

1C 6 ± 30 Sand 10YR 6/3 None 0 Non-
effervescent 

None 

2C 30 ± 60** Coarse Sand 10YR 6/3 to 10YR 5/2 None < 5 Non-
effervescent 

Cobbles between 
36 and ��´ 

Riparian 
Corridor: 
Mid-
Channel 

Floodplain Alluvium 
Derived from 
Granite 

Piezometers 11 
and 15 (A) 

A/C 0 ± 12 Coarse Sand 10YR 6/2 to 10YR 5/3 None < 5 Non-
effervescent 

None 

1C 12 ± 18 Coarse Sand 10YR 5/3 None < 10 Non-
effervescent 

Cobbles present 
in horizon 

2C 18 ± 30** Sand to 
Coarse Sand 

10YR 5/3 to 10YR 4/2 None < 10 Non-
effervescent 

None 

Riparian 
Corridor: 
Eastern 
Terrace 

Floodplain  Alluvium 
derived from 
Granite 

Piezometer 17 
(A) 

A/C 0 ± 24 Sand 10YR 5/3 None 0 Non-
effervescent 

None 

1C 24 ± 36 Sand 10YR 5/2 None < 5 Non-
effervescent 

Soil is saturated 

2C 36 ± 54** Sandy Loam 2.5Y 3/1 None < 5 Non-
effervescent 

Soil is mucky 

Riparian 
Corridor: 
South 

Floodplain Alluvium 
Derived from 
Granite 

Piezometer 6 
(A) 

A/C 0 ± 24 Sand 7.5YR 5/2 to 7.5YR 4/4 None 0 Very slightly to 
non-
effervescent 

None 

1C 24 ± 42 Coarse Sand 7.5YR 5/2 to 7.5YR 5/3 None < 5 Non-
effervescent 

Cobbles present 
in horizon 

2C 42 ± 54** Sand 10YR 4/2 None 0 Non-
effervescent 

None 

Alluvial 
Terrace 1 

Alluvial 
Terrace 

Alluvium 
Derived from 
Granite 

Piezometers 12 
and 16 (A) 

A 0 ± �´ Loam to Sandy 
Loam 

7.5YR 3/2 to 10YR 3/2 None 0 Non-
effervescent 

Oxidized matrix in 
loamy-textured 
soils 

1C 6 ± 12 Sand 10YR 5/2 to 10YR 5/3 None 0 Very slightly to 
non-
effervescent 

Oxidation in root 
channels 

2C 12 ± 66** Sand to 
Coarse Sand 

10YR 6/2 to 10YR 4/2 None < 5 Non-
effervescent 

None 

Alluvial 
Terrace 2 

Alluvial 
Terrace 

Piezometer 10 
(A) 

A 0 ± 6 Sandy Clay 
Loam 

7.5YR 4/2 None 0 Slightly 
effervescent 

None 
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Soil Map 
Unit Landform Parent 

Material 

Observation 
Location(s) 
(Observation 
Type)* 

Horizon Depth 
(inches) Texture 

Moist Color 
(Mottle Color, 
if applicable) 

Structure 
% Coarse 

Fragments 
by Volume 

Effervescence Special 
Characteristics 

Alluvium 
Derived from 
Granite 

Bw 6 ± 12 Loamy Fine 
Sand 

7.5YR 5/3 None 0 Strongly 
effervescent 

None 

C 12 ± 24 Fine Sand 10YR 6/3 to 10YR 5/3 None 0 Slightly to very 
slightly 
effervescent 

Water content in 
soil increasing 

2C 24 ± 36 Sand 10YR 7/4 to 10YR 6/3 None 0 Slightly to non-
effervescent 

None 

3C 36 ± 48** Coarse Sand 7.5YR 5/3 to 10YR 5/3 None < 5 Slightly to non-
effervescent 

None 

Agricultural 
Field 

Alluvial 
Terrace 

Alluvium 
Derived from 
Granite 

Piezometers 4 
and 5 (A) 

A 0 ± 16 Sandy Loam to 
Loam 

7.5YR 4/3 to 7.5YR 3/2 
(5YR 4/6) 

None 0 Slightly to non- 
effervescent 

Oxidized root 
channels at 6 ± 
��´ 

1C 16 ± 42 Sand to 
Coarse Sand 

7.5YR 5/2 to 10YR 4/3 None < 5 Non-
effervescent 

None 

2C 42 ± 54 Sand 10YR 5/4 None 0 Non-
effervescent 

None 

3C 54 ± 60** Coarse Sand 10YR 4/4 None 10 Non-
effervescent 

None 

Disturbed 
Agricultural 
Field 

Alluvial 
Terrace 

Alluvium 
Derived from 
Granite  

Piezometer 14 
(A) 

A 0 ± 6 Sandy Loam 7.5YR 3/2 None 0 Non-
effervescent 

None 

A/C 6 ± 12 Sand 7.5YR 4/2 None 0 Very slightly 
effervescent 

None 

1C 12 ± 24 Coarse Sand 7.5YR 5/2 to 7.5YR 4/2 None 0 Very slightly 
effervescent 

None 

2C 24 ± 48 Fine Sand to 
Sand 

10YR 4/3 to 10YR 3/2 None 0 Slightly to non- 
effervescent  

None 

3C 48 ± 72** Coarse Sand 10YR 6/4 to 10YR 5/4 None < 5 Non-
effervescent 

None 

Palisades 
Alluvial Fan 

Alluvial Fan  Alluvium 
Derived from 
Granite 

Piezometer 13 
(A) 

A 0 ± 24 Loam 7.5YR 3/2 to 10YR 3/3 None 0 Slightly to non- 
effervescent 

None 

Bw 24 ± 48 Loamy Sand to 
Sandy Loam 

10YR 3/3 None 0 Non-
effervescent 

None 

C 48 ± 90 Sand to 
Coarse Sand 

10YR 6/2 to 10YR 4/2 None < 5 Non-
effervescent 

None 

Alluvial Fan 
Remnant 

Pits 1, 2 (H) A 0 ± 1 Sandy Loam 10YR 4/3 None < 10 Strongly 
effervescent 

None 
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Soil Map 
Unit Landform Parent 

Material 

Observation 
Location(s) 
(Observation 
Type)* 

Horizon Depth 
(inches) Texture 

Moist Color 
(Mottle Color, 
if applicable) 

Structure 
% Coarse 

Fragments 
by Volume 

Effervescence Special 
Characteristics 

Cajon Sand 
(Below 
palisades) 

Alluvium 
Derived from 
Granite 

C1 1 ± 21 Sand to 
Coarse Sand 

10YR 5/4 None 
< 10 

Strong to 
violently 
effervescent 

None 

C2 21 ± 26 Sand 10YR 4/2 None < 5 Strongly 
effervescent 

None 

Palisades Badlands Lacustrine 
Deposits 

Pit 8 (H) A 0 ± 0.5 N/A 10YR 6/3 Platy 0 Slightly 
effervescent 

Gypsum crust 

C1 0.5 ± 8 Sandy Loam 7.5YR 4/6 Platy 0 Non-
effervescent 

Gypsum salts 
present 

C2 8 ± 24 Sandy Loam 10YR 4/6 Subangular 
blocky 0 Non-

effervescent 
Gypsum salts 
present 

C3 24 ± 31 Sandy Clay 
Loam 

10YR 4/4 Subangular 
blocky 0 Non-

effervescent 
Gypsum salts 
present 

C4 > 31 N/A N/A N/A N/A N/A Restrictive layer, 
possibly gypsum 

Palisades 
Summit 

Eroded 
Shoulder of 
Palisades 

Alluvium 
Derived from 
Granite 

Pit 6 (H) A 0 ± 3 Sandy Loam 10YR 4/4 Subangular 
blocky/Platy 0 Very slightly 

effervescent 
Small nodules of 
CaCO3 

Bk 3 ± 9 Loam 7.5YR 4/4 Subangular 
blocky 0 Violently 

effervescent 
0.�´�FRQFUHWLRQV�
of CaCO3 

Btk 9 ± 17 Sandy Clay 
Loam 

7.5YR 4/4 Subangular 
blocky 0 

Violently 
effervescent 

���´�FRQFUHWLRQV 
of CaCO3. Argillic 
horizon; clay films 
present on peds.  

Bkkm > 17 N/A 10YR 6/4 N/A 
N/A 

Violently 
effervescent 

Restrictive layer; 
petrocalcic 
horizon 

Cajon Sand 
(Above 
palisades) 

Alluvial Fan 
Remnants 

Alluvium 
Derived from 
Granite 

Pits 4, 5, 7 (H) A 0 ± 4 Loam to Sand 7.5YR 5/4 to 10YR 4/4  Subangular 
blocky, 
platy, or 
none 

< 5 

Very slightly to 
violently 
effervescent 

None 

C1 4 ± 16 Loamy Sand to 
Sandy Loam 

7.5YR 4/4 to 10YR 6/4 Subangular 
blocky 

< 5 Strongly to 
violently 
effervescent 

None 

C2 16 ± 24 Loamy Coarse 
Sand to Sandy 
Loam 

7.5YR 5/4 to 10YR 4/4 Subangular 
blocky or 
none 

< 5 Very slightly to 
strongly 
effervescent 

None 

Drainage Pit 3 (H) A 0 ± 2 Loamy Sand 10YR 3/4 None 0 Very slightly 
effervescent 

None 
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Soil Map 
Unit Landform Parent 

Material 

Observation 
Location(s) 
(Observation 
Type)* 

Horizon Depth 
(inches) Texture 

Moist Color 
(Mottle Color, 
if applicable) 

Structure 
% Coarse 

Fragments 
by Volume 

Effervescence Special 
Characteristics 

Alluvium 
Derived from 
Granite 

Bw 2 ± 25 Sandy Loam 10YR 4/4 None 0 Very slightly 
effervescent 

None 

*Observation Type: augured soil core (A); hand-excavated soil pit (H) 
**Shallowest observation of water table (saturated conditions) 



Conceptual Riparian Restoration Plan for Palisades Ranch 

14 

2.5 Hydrogeomorphology of Palisades Ranch 

2.5.1 Mojave River Hydrology 

The Mojave River originates at the base of the rugged San Bernardino Mountains at the confluence of the 
West Fork of the Mojave River and Deep Creek. At the confluence of the West Fork and Deep Creek, the 
Mojave Forks Dam was constructed in 1971, impounding the Mojave River to form a 300,000-acre-foot 
capacity reservoir of water for the purposes of flood control and consumptive uses. The Mojave River 
Forks reservoir and Silverwood Lake reservoir, both completed in 1971, attenuate flood peaks, although 
they have no effect on annual runoff volume (Lines and Bilhorn 1996). Lake Arrowhead reservoir, built 
in 1922, provides only minimal flow regulation. Base flows on the Mojave River are maintained and 
augmented with recharge exchanges due to basin adjudication and water delivery requirements. Stream 
flow in the Mojave River from the Mojave Forks Dam to the Palisades Ranch site is a diminishing stream 
system. The decline in surface water flow along the length of the Mojave River is primarily caused  
by infiltration loss into the riverbed. The relationship between pulses of flood flows along the Mojave 
River has been characterized by smaller storms resulting in intermittent stream flow, whereas for very 
large events the momentum is conveyed and carries storm flow through the entire reach (United Research 
Services, Inc. 2003).  

At Palisades Ranch the Mojave River is a perennial system, where base flow is supported by groundwater 
(described in Chapter 2.5.4) and the Victor Valley Wastewater Reclamation Authority discharge. Higher 
stream flows are intermittent and predominantly occur between December and March as a result of winter 
storms. These intermittent higher flows are primarily a result of higher-elevation rainfall that rapidly 
concentrates in the rocky and steep slopes and sheet flow rapidly concentrating in the valley at impervious 
development areas. The Mojave River has large fluctuations in flow, with base flow commonly less than 
1.4 cubic meters per second (cms) (50 cubic feet per second [cfs]) and extreme pulses of short-duration 
peak flow events. Peak flow events are commonly less than 24 hours in duration; however, annual high-
flow events commonly occur for several days.  

The Victor Valley Wastewater Reclamation Authority (VVWRA) discharges a minimum daily flow  
of 24.7 acre-feet of water, at a rate of approximately 0.35 cms (12.4 cfs). Daily mean flows reported  
by the U.S. Geological Survey (USGS) for the period of record from 1970 to 2019, plus the minimum 
discharge from the VVWRA, were evaluated to determine mean daily flows at the project site. Daily 
mean flows are highest during the winter season from the middle of December to the middle of April.  
The average daily flow during the umbrella species nesting period (February to June) is 3.7 cms (130 cfs) 
(Table 3). 

Prior to the construction of the Mojave Forks Dam in 1971, several large flood events pulsed through the 
reach with a maximum approximate discharge of 4,248 cms (150,000 cfs) in 1862 (Table 4). After 
construction of the Mojave Forks Dam, flood discharge along the Mojave River became regulated with  
a maximum discharge of 680 cms (24,000 cfs) in 1998. Flows are captured to replenish the reservoir, and 
the peak discharge along the river corridor is attenuated after passing through the dam (see Table 4). 

The Mojave River flood flow events have significantly decreased in magnitude after construction of the 
Dam; however, flood flows spill over the dam at similar frequency (Figure 3). Flood flow events occur 
during all times of the year, from winter storm events to late summer thunderstorm-driven events.  
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Table 3. Mojave River Daily Mean Flow at Palisades Ranch 

Day of 
month 

Mean Daily Flow in Cubic Feet Per Second (cfs) 

Period of Record 10/01/1970 to 09/30/2019 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
1 47.5 55.5 317.5 128.5 64.5 32.5 21.7 19.4 20.3 23.5 28.5 33.5 

2 41.5 51.5 423.5 120.5 56.5 32.5 21.6 19.2 20.1 23.5 28.5 33.5 

3 41.5 63.5 291.5 111.5 51.5 32.5 21.3 19.5 20.2 23.5 28.5 33.5 

4 48.5 48.5 321.5 95.5 49.5 32.5 21.2 19.4 21.5 23.5 28.5 34.5 

5 43.5 60.5 281.5 134.5 48.5 33.5 21.1 19.4 21.1 23.5 28.5 33.5 

6 41.5 63.5 238.5 127.5 48.5 32.5 20.9 26.5 20.6 23.5 28.5 44.5 

7 56.5 70.5 196.5 112.5 53.5 32.5 20.7 20.7 20.5 23.5 28.5 41.5 

8 137.5 298.5 169.5 103.5 51.5 32.5 20.6 19.5 20.3 24.5 28.5 36.5 

9 348.5 204.5 148.5 93.5 49.5 31.5 20.6 19.5 20.5 24.5 28.5 34.5 

10 284.5 302.5 136.5 85.5 49.5 31.5 20.5 19.6 24.5 24.5 30.5 34.5 

11 363.5 139.5 165.5 79.5 50.5 31.5 21.4 19.2 21.5 24.5 30.5 34.5 

12 231.5 134.5 211.5 96.5 50.5 31.5 20.7 19.3 21 24.5 30.5 35.5 

13 140.5 159.5 182.5 89.5 59.5 26.5 20.7 19.4 20.9 24.5 30.5 35.5 

14 171.5 261.5 136.5 85.5 58.5 24.5 20.1 19.6 20.8 24.5 31.5 35.5 

15 122.5 290.5 128.5 92.5 57.5 24.5 20.1 19.7 20.8 25.5 30.5 36.5 

16 132.5 342.5 130.5 100.5 47.5 24.5 20 19.6 20.8 25.5 31.5 36.5 

17 215.5 263.5 124.5 85.5 45.5 24.5 19.7 20.4 20.9 25.5 31.5 37.5 

18 217.5 281.5 130.5 77.5 42.5 23.5 19.4 20 21.1 26.5 31.5 37.5 

19 91.5 480.5 119.5 77.5 40.5 23.5 19.3 19.8 21.2 27.5 31.5 38.5 

20 80.5 508.5 121.5 73.5 39.5 23.5 19.6 19.8 21.4 41.5 31.5 56.5 

21 83.5 294.5 140.5 80.5 39.5 22.5 19.5 19.8 21.2 35.5 32.5 281.5 

22 83.5 301.5 139.5 76.5 38.5 22.5 19.5 19.9 21.3 28.5 32.5 324.5 

23 87.5 224.5 150.5 76.5 38.5 22.5 19.3 19.8 21.3 27.5 31.5 190.5 

24 77.5 325.5 149.5 71.5 38.5 22.5 20 20 21.5 26.5 31.5 122.5 

25 69.5 149.5 140.5 63.5 37.5 23.5 18.9 19.9 21.4 26.5 32.5 94.5 

26 78.5 138.5 147.5 54.5 36.5 23.5 18.9 19.9 21.8 26.5 32.5 108.5 

27 83.5 148.5 142.5 55.5 35.5 22.5 19 20 21.8 31.5 32.5 61.5 

28 111.5 179.5 164.5 52.5 35.5 22.3 19.2 20 21.8 30.5 32.5 52.5 

29 178.5 71.5 128.5 55.5 35.5 21.9 19.5 20.1 21.9 27.5 33.5 76.5 

30 92.5 
 

130.5 72.5 34.5 21.9 19.2 20 22.4 27.5 35.5 69.5 

31 62.5 
 

165.5 
 

32.5 
 

19.6 21.7 
 

27.5 
 

49.5 

Note: Flows less than 50 cfs are shown in red, flows between 50 cfs and 130 cfs are shown in yellow, and flows greater than 130 cfs are shown in 
green 

Table 4. Flood Record Before and After Construction of Mojave Forks Dam 

Greatest Flood of Record Before Construction of Dam    

Date Peak Discharge (cms / cfs) 

1/22/1862 ~4,248 / 150,000 

12/1867 ~2,265 / 80,000 

2/23/1891 ~2,124 / 75,000 

1/1/1910 ~1,019 / 63,000 

I 
I 
I 
I 
I 
I 
I I 

I 
I 

I I 
I 

I I 
I 

I I I I 
I I I I 

I I 
I I 

I 
I I 
I 
I I 

I I 
I 

I I 
I I I 
I I I I I I I I I I I 
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San Bernardino County participates in the National Flood Insurance Protection Program. The Palisades 
Ranch floodplain is delineated as zone AE, within the 100-year floodway, the area east of the non-
certified levee is a special flood hazard area flooded by the 100-year flow, and the agricultural field  
is delineated as Zone X, shallow flooding of less than 1 foot during the 100-year event (Appendix A). 
Previous flood studies were reviewed to determine the 2-year, 5-year, 10-year, 25-year, 50-year, and  
100-year flood discharges. These studies report different discharge values because of discrepancies in the 
period of record (Table 5). The SBCFCD was contacted to request additional information and a copy  
of the regulatory flood model. However, the SBCFCD could not locate the regulatory model and 
acknowledged in response to the request that the area to be restored (project area) and non-certified levee 
are in an area where there is a need for a detailed flood study and evaluation (Drake 2020). 6:&$¶V�
hydraulic modeling indicates that the upstream end of the levee, which is not tied into high ground, will 
be flanked by the Mojave River when flows exceed roughly 35.4 cms (1,250 cfs). Note that these results 
are preliminary and do not follow U.S. Army Corps of Engineers (USACE) methodology for levee 
certification. 

Table 5. Flood Studies Exceedance Interval and Flood Discharge Values 

Exceedance 
Interval (years) USACE Discharge (cfs) SBCFCD Discharge (cfs) Flood Insurance Study 

Discharge (cfs) 

2 1,400 11,270 Ͷ 

5 9,000 15,767 Ͷ  

10 15,000 19,808 8,000  

25 18,000 24,165 Ͷ 

50 21,000 27,335 20,000 

100 26,000 30,900 26,000 

Table adopted from BOR (2013) with FEMA values reported in the Flood Insurance Study for San Bernardino County and unincorporated areas 
(September 2, 2016).  

7KH�86$&(�+\GURORJLF�(QJLQHHULQJ�&HQWHU¶V��+(&¶V��5LYHU�$QDO\VLV�6\VWHP��+(&-RAS) Version 
5.0.7 was used to model the existing and proposed (restored) hydraulic conditions at Palisades Ranch.  
A terrain model was developed utilizing the 2018 LiDAR (USGS point cloud San Bernardino County, 
CA), with additional detail added to the channel and floodplain from the SWCA geomorphic survey  
in January 2020. The vertical datum is in NAVD88 and the surface was processed by decimating the point 
cloud data to 25% density and using the landcover trim tools in Civil 3D ReCap software.  

SWCA utilized the flood discharge values reported by FEMA in the most recent Flood Insurance Study 
(FIS; FEMA 2016) to evaluate flow and duplicate the 100-year flood model. The SWCA existing 
conditions hydraulic model of the site includes five flow profiles: the 2-year, 5-year, 10-year, 50-year, 
and 100-year recurrence interval flows. The 2-year recurrence interval evaluated in the project area 
hydraulic model was determined by SWCA from the period of record for 1971±2019 (USGS gage 
10261500). The model was run with a steady-state analysis and an unsteady state analysis. The normal 
depth slope method was used as the downstream reach boundary condition. The downstream slope  
of 0.003 was used based on thalweg survey of the channel slope. The reach length evaluated  
is 3,200 meters (10,500 feet), from the upstream project area boundary to downstream of the relic island 
and channel and floodplain area proposed for restoration (Figure 5). The floodplain is well vegetated, and 
the MDQQLQJ¶V�³Q´ is set as 0.08, consistent with the FIS study.  

The model was validated with measured water surface elevations taken during the January 2020 survey. 
The model was run for a 0.73 cms (25.8 cfs) flow using the 2018 LiDAR terrain surface. The difference 
between observed and predicted water surface elevations was calculated at 27 locations throughout the 
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project area. The model performed well, despite the lack of definition in the active channel and 
uncertainty due to dense canopy cover. Predicted values were plotted as a function of the observed values 
to look for trends in the error, and the error was tightly distributed around the 1:1 line (Figure 4). 
Average, maximum, minimum and root mean square error between the predicted and observed values  
is presented in Table 6. 

 

 
Figure 4. Predicted hydraulic model versus observed water surface elevations in the Mojave River. 

Table 6. Summary of Error Values from Model Low Flow Validation 
Error Type Stage Difference (feet) 

Average error -0.02 
Maximum error 0.86 
Minimum error -1.18 

Root mean square error 0.52 

Water surface elevations predicted by the 2D HEC-RAS model were compared to the values from the 
FEMA FIS at three locations in the study area: FEMA flood insurance rate map (FIRM) cross-sections I, 
J, and K (Figure 5). The existing and proposed conditions models predicted significantly higher water 
surface elevations than the FEMA FIS. No rise is predicted in water surface elevation by the proposed 
project at any of the FEMA cross section locations. Cross-section plots showing the vertically 
exaggerated terrain and predicted water surface elevations for a 100-year event (736 cms [26,000 cfs]) are 
presented in Figure 6 through Figure 8. The water surface elevations �:6(/¶V��are superelevated in the 
water surface sections view which is due to the model accounting for the momentum of the flow, which 
causes superelevation in bends. For consistency, WSEL¶s for Table 7 were sampled from the left edge  
of the water.  

Table 7. Water Surface Elevation Comparisons for Flood Insurance Rate Map Cross-Sections 

FIRM Cross-section FEMA WSEL (feet) Existing WSEL (feet) Proposed WSEL (feet) 

I 2,492.6 2,493.0 2,492.2 

Observed vs. Predicted WSELs in Mojave River at 
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FIRM Cross-section FEMA WSEL (feet) Existing WSEL (feet) Proposed WSEL (feet) 

J 2,501.2 2,502.3 2,502.3 

K 2,511.5 2,513.8 2,513.8 

All elevations in North America Vertical Datum (NAVD) 88 vertical projection. FIRM = Flood Insurance Rate Map. WSEL = water surface elevation 
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Figure 5. Plan view of FEMA cross section locations overlain on spatial distribution of flow 
velocity for 100-yr event (736 cms [26,000 cfs]) predicted by 2D HEC-RAS model, with flow 
vectors. 
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Figure 6. Cross-section of the terrain and predicted water surface elevations for a 100-
year event (736 cms [26,000 cfs]) at FIRM cross-section I. 

 
Figure 7. Cross-section of the terrain and predicted water surface elevations for a 100-
year event (736 cms [26,000 cfs]) at FIRM cross-section J.
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Figure 8. Cross-section of the terrain and predicted water surface elevations for a100-
year event (736 cms [26,000 cfs]) at FIRM cross-section K. 

2.5.3 Groundwater Depths 

Four Floodplain aquifer groundwater monitoring wells are located on the Property. SWCA evaluated 
USGS well records for the period of record for 1996±2019. Approximate base groundwater elevation 
ranges from 762 meters (2,500 feet) (NAVD88) near Heritage Road at the upstream extent of the Property 
to 754 meters (2,475 feet) near the downstream end of the Property (USGS 2019). There is a 25-foot 
longitudinal difference in the average annual groundwater levels from the upstream extent to the 
downstream extent of the Property. Groundwater levels are typically highest during the spring months  
of March and April, with lower levels occurring in summer to late fall. Seasonal fluctuations of the 
groundwater level are about 1.5 meters (5 feet) near the upstream extents, and 3 meters (10 feet) at the 
downstream extents of the project area. The larger fluctuation at the downstream end of the project area  
is attributed to the vertical groundwater gradient in the Floodplain aquifer and recharge zone to the 
Regional aquifer. 

SWCA installed 11 shallow piezometers to assist with a more detailed level assessment of the 
groundwater at the Property. The locations of the piezometers were selected to better understand the 
horizontal and longitudinal variations in groundwater levels in the Property. These piezometers will assist 
with understanding the localized influences from subsurface clay lenses and the active channel. These 
piezometers will also assist with calibrating the horizontal and longitudinal variation in groundwater 
levels across the floodplain, the seasonal fluctuations, and plant community distribution at the Project site. 
SWCA installed the piezometers in January 2020 and monitored them on March 14, 2020, after a 2-year 
(47.3 cms [1,670 cfs]) storm event that occurred on March 12, 2020 (Figure 9). In the future, MDLT or 
the Mojave Water Agency will monitor the groundwater levels in real time or quarterly and after storm 
events. During the time of installation, the depth to groundwater ranged from 68.5 to 210.8 cm (27 to 83 
inches) below ground surface. On March 14, 2020, the depth to groundwater ranged from 24 to 169 cm 
(9.5 to 66.7 inches) below ground surface. As expected, the piezometers closer to the active channel had 
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shallower groundwater, and piezometers located farther from the channel in historic floodplain deposits 
had greater depths to the groundwater.
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Figure 9. USGS groundwater wells and SWCA-installed piezometers within the Property. 
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2.5.4 Hydrogeology  

The southern boundary of the Alto TZ begins at the Lower Narrows, where groundwater is forced to the 
surface as the Mojave River flows through a bedrock constriction. The northern limits of the TZ are 
controlled by the Helendale fault, where basement rock protrudes quartz monzonite at the downstream 
boundary of the TZ. The TZ consists of a deep Regional aquifer underlying a relatively shallow 
Floodplain aquifer. The Floodplain aquifer is composed of the older alluvial deposits located between the 
exposed bedrock outcrops. The Floodplain aquifer is approximately 21 meters (70 feet) thick at the 
Lower Narrows and 91 meters (300 feet) thick near Helendale (Appendix B). The floodplain aquifer  
at the Property is approximately 76 meters (250 feet) thick. The Floodplain aquifer is generally  
as wide as the Mojave River floodplain with aquitards that restrict flow within the Floodplain 
aquifer. These aquitards are subsurface clay lenses that force groundwater towards the surface 
supporting the denser riparian vegetation areas in the TZ. These clay lenses were likely finer 
materials deposited in backwater areas during Holocene-period flood events and are localized and 
discontinuous across the Floodplain aquifer.  

The Regional aquifer generally provides groundwater to the Floodplain aquifer in the TZ. 
A constriction in the Regional Aquifer near the center of the TZ elevates water levels and recharges 
the Floodplain aquifer (United Research Services, Inc. 2003). Between the Mojave River Narrows 
and the Regional Aquifer constriction, there is generally an upward gradient of groundwater from the 
deep zone (Regional aquifer) to the shallow zone (Floodplain aquifer).  

Upstream of the Helendale fault, the groundwater gradient reverses; there is a small vertical 
groundwater gradient from the Floodplain aquifer to the Regional aquifer indicating a potential 
recharge from the Floodplain aquifer to the Regional aquifer (United Research Services, Inc. 2003). 
Based on historical aerial imagery and interpretation of the active channel, it appears this zone  
of recharge from the Floodplain aquifer to the Regional aquifer occurs in Palisades Ranch. A relic 
island dissects the Mojave River Channel near this area of groundwater gradient change. Aerial 
imagery and groundwater wells data suggest this location is approximately where perennial surface 
flow in the Mojave River becomes intermittent and flows become subsurface.  

2.5.5 Fluvial Geomorphology 

The Mojave River at Palisades Ranch is a sand bed channel incised among older Holocene alluvial 
deposits. These older alluvial deposits make up the underlying Floodplain aquifer that supports perennial 
flow in the Property. The morphological character of the Mojave River is predominately a single thread 
sand bed channel with an irregular planform and low sinuosity, with some bifurcation of the active 
channel. During flood events the sand bed channel spreads flows across the floodplain and changes  
to a braided channel form with multiple flow paths across the floodplain. The natural sinuosity is low 
(measured as 1.1), and a radius of curvature of 366 meters (1,200 feet) is measured at relic land scars 
across the valley. These older land scars show a broad active sand bed channel that likely braided across 
the entire 1,067-meter (3,500-foot) wide historic valley floor. Over time agricultural developments 
reduced the floodplain width to approximately 610 meters (2,000 feet) wide riparian corridor at Palisades 
Ranch 

Major morphological adjustments of the Mojave River are controlled by channel avulsion (i.e., channel 
abandonment and reformation) and changes associated with the flood flow sinuosity, and allocation of 
flow and bedload across the floodplain. Planform adjustments occur when the channel is no longer able  
to transport bedload within the active channel and it becomes easier to mobilize finer loose deposits and 
form other channels or maximize stream power by forming a cutoff to transport bedload. The flashy flood 
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flow hydrologic character of the Mojave River is prone to carry debris and commonly form debris jams 
which cause bifurcations, secondary channels, and natural channel adjustments across the floodplain. The 
ability of annual high flows to spread out across the floodplain is an important process to transport seeds 
to promote vegetation recruitment to colonize at deposits and along secondary channels. 

2.5.6 Historical Aerial Photograph Analyses 

Aerial imagery from 1929 to present was evaluated to observe morphological changes to the Mojave 
River floodplain at the Property (Appendix C). According to historical aerial photographs, the Mojave 
River at Palisades Ranch is a single thread channel with some bifurcation in the main channel. By 1929 
the Mojave River watershed, floodplain, and channel had been modified by humans, and the single-thread 
channel could have been created by these early modifications. As Cluer and Thorne (2014) have 
hypothesized for alluvial river systems, the Mojave River could have been an extensive, multi-thread 
channel prior to human disturbance. Relic channel scars outside of the Property depict a broad alluvial 
system with multiple threads. During the January 2020 geomorphic survey, coarser deposits were noted  
in the elevated secondary channels, indicating that scour and transport of finer materials from high-flow 
events are still able to reach these secondary channels outside the riparian area (Figure 10).  

 
Figure 10. Perched secondary channel in the floodplain. 

Aerial images from 1929 to present were evaluated to understand the geomorphic stability of the reach 
(Table 8). Historical channel adjustments were predominantly controlled by agriculture development  
in the 1950s, narrowing the floodplain to maximize agricultural production. Other anthropogenic impacts 
were channelization of the main channel and the installation of a flood control levee in the 1970s. 
The Mojave Forks Dam and Silverwood Lake reservoir were constructed in 1971 (see Chapter 2.5.1), 
attenuating flood flows and reducing flood flow magnitude. After construction of the Mojave Forks Dam, 
the mainstream became less sinuous, and vegetation started encroaching the channel. The channel width 
narrowed from approximately 99 meters (325 feet) wide in 1929, to approximately 56 meters (185 feet)  
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in 1994, to approximately 14 meters (45 feet) in 2019. Anthropogenic impacts from reduced flows and 
channelization exacerbated channel incision and disconnected the baseflow channel from its historic 
floodplain. The predominant main channel has moved across the floodplain throughout time; however, 
the main channel is prone to flow along the east side of the floodplain at Heritage Road (Figure 11).  

Aerial imagery is not available between the years of 1994 and 2005. The high flood event of 680 cms 
(24,000 cfs) (USGS 10261500) in 1998 likely caused channel adjustments. Between the years of 1994 
and 2005, several secondary channels formed across the floodplain. Significant channel adjustments are 
observed after the high-flow event of 589 cms (20,800 cfs) in 2005. The 2005 flood event caused the 
Heritage Road bridge to fail and the Mojave River abandoned the 1970s channelized alignment. The 2005 
flood flow caused the channel to reposition the thalweg against the east flank non-certified levee and self-
restore some meander planform to its historic radius of curvature. The sinuosity of the 1971 alignment  
is approximately 1.0; after the 2005 flood event the sinuosity is approximately 1.1. The Mojave River  
is 213 meters (700 feet) longer than the 1970s channelized alignment in the Property due to increased 
sinuosity. Upstream of Palisades Ranch, the Mojave River is incised and runs along the west bluffs. The 
natural tendency of the channel at the upstream extents is to dissipate flood flow energy by sinuating the 
flood wave from the west side bluffs to the east side of the floodplain flowing against the toe of the 
ineffective levee. The scoured-out channel along the levee is now the baseflow channel and the thalweg 
runs along the levee at the upstream extents of the project area (see Figure 11). 

Over the past several years, beavers have moved into the project area, influencing the geomorphology  
of the Mojave River and floodplain functions. Beaver activity is gradually changing the Mojave River  
at Palisades Ranch to be less of a single thread channel and become a multi-thread braided channel. 
Today, the baseflow channel appears to be near the 2005 alignment; however, there are more bifurcations 
in the main channel and active secondary channels. Beaver dams have created backwater areas, which are 
reducing the slope of the channel and actively perching the channel back up to its historic floodplain 
elevation. The Mojave River is no longer incised at Palisades Ranch and flows are spreading out across 
the 762-meter (2,500-foot)-wide floodplain more frequently. The secondary channels are inundated with 
greater frequency and supporting riparian regeneration. Beaver activity is restoring the valley floor  
by raising the groundwater conditions, activating the secondary channels with greater frequency, and 
benefiting floodplain habitats.  
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Figure 11. Aerial photograph of the Property showing channel alignment at select years.  



Conceptual Riparian Restoration Plan for Palisades Ranch 

29 

Table 8. Historical Aerial Photograph Analysis Interpretation 

Year Floodplain 
Width (foot) 

Channel Width 
(foot) Description 

1929 3,500 325 The Mojave River is a single thread channel with a broad floodplain that expands 
the alluvial valley floor. Upstream of the Property, channel alterations and 
channelization may have occurred. The channel is a single thread channel that 
flows along the east flank of the floodplain at Heritage Road. There are evident 
high flow paths and escarpments across the floodplain. 

1939 1600 280 The Mojave River is a single thread channel flowing at the east edge of the 
floodplain against an agricultural field. The floodplain has been narrowed to 488 
meters (1,600 feet) with agricultural developments on the east side of the 
floodplain, with a small field on the west side. 

1952 1,800 280 The Mojave River is a single thread channel with less sinuosity and slight shifting 
to the east side of the floodplain. The agricultural field has completely developed 
the west side of the floodplain. Agriculture development has expanded both the 
west and east sides of the floodplain and valley floor.  

1972  1,800 250 Aerial imagery of 1972 shows a single thread channel with the alignment 
continuing to shift towards the east side of the floodplain at Heritage Road 
crossing. In 1969 a side channel appears to have been dredged to route flow left 
of a high point bar and realign the main channel to the location of the future bridge 
crossing at Heritage Road. In 1971 the entire reach at Palisade Ranch was 
channelized and straightened.  

1978   Between the years of 1971 and 1978, a flood control levee was constructed by 
SBCFCD along the east side of the floodplain. The levee is about 549 meters 
(1,800 feet) upstream and 610 meters (2,000 feet) downstream of Heritage Road. 
The Mojave River remains a single-thread channel in the dredged, channelized 
alignment with evident overbanking flows on the east of the high point bar. The 
point bar is becoming more vegetated and forming an island between the dredged 
main channel and forming a high flow channel along the flood control levee at east 
side of the floodplain.  

1989  214 A bridge is constructed at Heritage Road crossing. The Mojave River remains 
within the 1971 dredged alignment with evident scour and high flow pathways 
along the flood control berm.  

1994  185 The Mojave River remains within the 1971 dredged alignment. The channel has 
narrowed, and mature vegetation is becoming more established on point bars.  

2005  85 In 2005 the high-flow event of 578 cms (20,400 cfs) caused the Mojave River to 
abandon the 1971 channelized alignment and reposition the thalweg to run along 
the flood control levee at the east flank of the floodplain. The thalweg scoured the 
left of the bridge abutment causing failure of the crossing. The channel planform 
adjusted to a more historical alignment restoring some meander bends to a 
365 radius of curvature to a more meandering planform. The mainstem of the 
Mojave River avulsed to the high flow channel along the flood control berm. 
The left bank of the bridge was washed out.  

2006  85 The Mojave River flows remains in the 2005 avulsed alignment along the flood 
control berm. Vegetation continues to encroach the low flow channel. Wetlands 
and ponds are formed in hydrologically connected segments of the 1971 
channelized alignment. The Heritage Road bridge crossing is repaired. 

2013  50 The Mojave River is significantly encroached by vegetation and multiple wetlands 
and ponds are forming in scoured pockets across the floodplain. The Heritage 
Road bridge is dilapidated and abandoned. 

2018  45 The Mojave River base flow channel appears to be near the 2005 alignment; 
however, secondary channels are more active. There are multiple high flow 
channels and a network of smaller flow paths across the floodplain. Vegetation 
encroachment makes it difficult to determine the base flow channel alignment. 
Small perennial ponds are located in the 1971 dredged channel, and in the older 
secondary channel scoured flow paths. The channel is completely encroached by 
cattails and debris jams making it difficult to determine the single thread flow path 
in some areas.  

Note: Channel width measured 183 meters (600 feet) downstream of Heritage Road crossing. See Appendix C for 1929, 1939, 1952, 1972, 1983, and 
2018 photographs. 
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2.5.7 Geomorphic Survey 

In January 2020, SWCA conducted a reconnaissance geomorphic survey of the Property reach using  
a survey-grade global positioning system (GPS). Cross-section and longitudinal surveys were limited due 
to tree canopy height, thick cattail growth in the main channel, deep water conditions, and limited time for 
field efforts (Figure 12). The floodplain was difficult to traverse due to thick riparian vegetation and 
debris. The longitudinal profile of the channel and exact position of the thalweg was difficult to determine 
due to beaver dams, thick vegetated channel, and shifting channels between sandbars. Accumulated flood 
flow debris strung around mature vegetation was measured 1.2 to 1.5 meters (4 to 5 feet) above the 
thalweg in several locations (Figure 13). Accumulated debris exacerbated plugging of the main channel 
and shifting the flow paths of the sand bed channel. Beaver dams created overwide channel sections and 
deep pools that were too deep to traverse by foot and too thick with cattail growth for bathymetric survey. 

Beavers have been opportunistic by building dams strategically placed between elevated sand deposits, 
plugging the perched secondary channels with wood to create wet meadows to farm willows on sand bars. 
Several beaver dams were surveyed during the reconnaissance geomorphic field investigations.  
The average vertical drop height of surveyed beaver dams is 0.5 meters (1.5 feet), and lengths ranged 
from 7.6 to 47.2 meters (25 to 155 feet). The channel pool depths behind beaver dams were beyond our 
survey capabilities without a boat. The Mojave River flow was approximately 0.7 cms (25.6 cfs)  
at the time of survey. The Mojave River Lower Narrows gage station in Victorville (USGS 10261500) 
measured 0.4 cms (13.3 cfs) on January 14 and 15, 2020, and the Victorville Valley Wastewater 
Reclamation authority (VVWRA) discharged approximately 0.4 cms (12.4 cfs) minimum flow. Beaver 
activity elevated the water surface conditions, and the floodplain was saturated with several active flow 
paths during the time of survey. The entire floodplain was saturated with water measured at the surface 
from the west side of the floodplain at the toe of the agricultural field, to the east side of the floodplain  
at the toe of the non-certified levee. 

 
Figure 12. Main Mojave River channel from Heritage Road bridge. 
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Figure 13. Accumulated flood flow debris pile. 

Three cross-sections were traversed across the floodplain during the reconnaissance geomorphic survey. 
The 2018 LiDAR data (USGS LiDAR San Bernardino County, CA) was augmented with geomorphic 
survey data to develop representative cross-sections across the floodplain. Cross-section #1 is located  
at the Heritage Road crossing (Figure 14). Beavers have built a dam immediately upstream of the bridge, 
with a dam height of 764.6 meters (2,508.5 feet), and a 2-meter (6.5-foot)-deep pool in the 1971 channel 
alignment. The channel shifts from the east side of the floodplain and flows through the concrete bridge 
abutments with some flow on the east side of the abutment. Cross-section #1 depicts the multiple flow 
paths across the floodplain and the elevated water surface conditions due to the multiple beaver dams 
between sand bars. At cross-section #1 beaver dams were surveyed immediately upstream of the bridge 
crossing and the east side of the bridge, at station 500, and at station 1200.  

Cross-section #2 is located near the middle of the agricultural field (Figure 15). Like cross-section #1, 
beavers had built dams across the 1971 dredged channel near station 700 creating a deep pool behind the 
beaver dam. Car bodies with a debris jam were surveyed near the toe at the east side  
of the floodplain.  

Cross-section #3 is located where the Mojave River conforms back to a single thread channel (Figure 16). 
Cross-section #3 is approximately 2.1 km (1.3 miles) downstream of the Heritage road bridge crossing. 
Beavers had built a dam across the incised channel immediately upstream of cross-section #3. Cross-
section #3 is partially incised due to the 1971 channelization and is entrenched for this type of system 
with an entrenchment ratio (ER) of 2. The upstream segments are not entrenched reflecting the healthy 
response to beaver activity. The beaver dams have put flows back up on the floodplain by damming the 
incised channel segments, reducing the slope and energy grade at high flows, creating backwater 
conditions, and promoting vegetation growth and roughness across the floodplain. Aggradation of fine 
sediments behind beaver dams was not evident during the time of survey. The sand bed channel did not 
have riffle or dune features, but rather was mostly vegetated with limited segments of a clean uniform 
sand bottom channel (Figure 17). The approximate reach slope is 0.003 ft/ft. 
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Figure 14. Palisades Ranch reconnaissance cross-section #1 located at River Station 8749 
(see Figure 5). 

 
Figure 15. Palisades Ranch reconnaissance survey cross-section #2 located at River Station 5184 
(see Figure 5). 
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Figure 16. Palisades Ranch reconnaissance survey cross-section #3 located at River Station 1520 
(see Figure 5). 

 
Figure 17. Photograph looking upstream at the beaver dam and the 
confluence of the main channel (right) and the high flow channel (left).  
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2.5.7.1 ROLE OF DISTURBANCE 

Fluvial geomorphic processes that are driven by flood disturbance create the template for aquatic and 
riparian biodiversity which, in turn, alters the response of fluvial landforms to future flood disturbance. 
For example, flood deposition of a sandbar creates bare sediment where early successional plants 
(e.g., willows, cottonwoods) can establish. If these plants persist for 15 years or more without a flood 
scouring the sandbar, future floods will be ineffective at removing vegetation, which could cause channel 
incision. River regulation in the form of dams, diversions, and inter-basin water transfers alter disturbance 
regimes (flood frequency, magnitude, timing, and duration) and change the distribution and abundance  
of fluvial landforms and riparian plants and animals. Floods in the Mojave River at the Property 
diminished significantly after construction of the Mojave Forks Dam which has allowed riparian 
vegetation to expand as depicted by historical aerial imagery (see Chapter 2.5.6). Future floods capable  
of scour and erosion will therefore need to be of higher magnitude to uproot riparian plants, and long-term 
persistence of early successional riparian plants requires forces of erosion or deposition to maintain 
ecosystem integrity. Other types of disturbance may play this role in the future along regulated rivers such 
as the Mojave River. 

River regulation increases fire frequency and intensity in riparian ecosystem due to increased fuel loads. 
Currently, wildfires along the Mojave River are not common. According to LANDFIRE (2016) data there 
is no documentation of wildfire within the boundaries of the Property from 1999±2016. In 2011, 
GLVWXUEDQFH�LQ�QRUWKHUQ�DEDQGRQHG�DJULFXOWXUDO�ILHOG�FODVVLILHG�DV�³XQNQRZQ´ by LANDFIRE but appears 
to be a burn based on satellite imagery and evidence of burn during field surveys in 2020. Most wildfires 
in the upper Mojave River Basin occur in the San Bernardino Mountains, although in 2002 a 32-acre 
wildfire burned the Mojave River floodplain near Helendale and Silver Lakes (California Department  
of Forestry and Fire Protection 2020). However, the Mojave Desert Resource Conservation District noted 
increasing concern about the probability of wildfires, particularly in reference to abandoned agricultural 
fields along the Mojave River dominated by prickly Russian thistle. Controlled burns should  
be considered for enhancement of the riparian zone, especially if future floods are not large or frequent 
enough to create erosional or depositional surfaces.  

The historic, dominant land use of the upper Mojave River Basin has been agriculture and ranching. 
The first ranchers grazed sheep, and farmers cultivated the fertile floodplain bottom lands with alfalfa and 
other crops. The desire to prevent floods from washing away fields led to floodplain management actions 
in 1969 (river channelization), 1971 (dam construction and major channelization of Mojave River in the 
Property), and in the mid-1970s (construction of flood control maintenance berm on east side of the 
floodplain). In 2010 a 170-acre agricultural field on the west side of the Palisades Ranch floodplain was 
abandoned. Other landowners within the upper Mojave River Basin are selling water rights and 
abandoning agriculture. The restoration of these fields will be required to minimize invasive plant 
monocultures that may also threaten the Mojave River.  

This expansion of riparian vegetation at the Property, especially willows and cottonwoods, has allowed 
colonization by beavers and construction of beaver ponds, creating a positive feedback whereby riparian 
vegetation expands further as water spreads out along the floodplain. Beaver dams have shaped the 
upstream stretch of the Mojave River through the Property, first allowing channel avulsion and more 
recently creating a multi-thread channel (refer to Chapter 2.5.5) and have alleviated some of the negative 
effects of channelization. Beavers are discussed more in Chapter 3.5.5.  
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3 BIOLOGICAL ENVIRONMENT 
The diverse nature of the aquatic and riparian ecosystems associated with the Mojave River at Palisades 
Ranch suggest that the ecological integrity of this area is high, especially in the south half of the Property. 
SWCA documented diverse plant and bird communities within Palisades Ranch; examined the 
distributions, conservation status, and habitat requirements of other special-status taxa dependent  
on riparian or aquatic ecosystem occurring or thought to occur within the Property; and designated 
umbrella species for the purposes of enhancement and restoration design.  

3.1 Riparian Vegetation 
SWCA conducted riparian vegetation mapping in January 2020 to support restoration planning efforts and 
further our understanding of the ecology of riparian plant species in this area. We also mapped noxious 
weeds for this purpose and to support future weed management actions. We will use these data for 
revegetation planning to predict what species will be most suitable to plant following river restoration 
implementation.  

3.1.1 Methods 

3.1.1.1 PATCH-LEVEL VEGETATION MAPPING 

Botanist Ian McCowen and ecologist Sarah Epstein completed pedestrian surveys for the patch-level 
vegetation mapping on January 18±23, 2020. Seven transects were mapped using Collector for ArcGIS  
by ESRI on a Samsung Galaxy Tab Active2 coupled with a Geode GPS receiver. Transects were located 
within the riparian zone and oriented west to east, intersecting the Mojave River. Transects were selected 
based on the visual heterogeneity of the riparian zone as observed through spatial imagery and spaced 
approximately 550 meters (1,800 feet) apart. 

While conducting the pedestrian surveys, biologists used spatial imagery to delineate visually distinct 
vegetation patches with a minimum mapping unit of 10 by 10 meters (33 by 33 feet) and identified all 
major plant species within. Once identified, a canopy cover class from 1±6 (1 = 0%±5%, 2 = 6%±25%,  
3 = 26%±50%, 4 = 51%±75%, 5 = 76%±95%, and 6 = 96%±100%) was estimated for each species. Each 
vegetation patch was photo-documented using a Nikon Coolpix W300 GPS enabled digital camera. The 
biologists walked together along the same transect and observed either north or south to avoid overlap. 
Each vegetation patch was mapped to the greatest visual extent possible and varied depending  
on vegetation density and species richness. 

The mapped polygons were used as training data to digitize the Palisades Ranch riparian area vegetation 
based on the dominant overstory taxa. The following vegetation classes were defined and digitized across 
the riparian zone of Palisades Ranch: 1) big saltbush / fourwing saltbush (Atriplex lentiformis / Atriplex 
canescens), 2) mulefat (Baccharis glutinosa) (now Baccharis salicifolia), 3) American licorice 
(Glycyrrhiza lepidota), 4) perennial pepperweed (Lepidium latifolium), 5) Fremont cottonwood (Populus 
fremontii), 6) screwbean mesquite (Prosopis pubescens), 7) narrow-leaf willow (Salix exigua), 8) red 
willow (Salix laevigata), 9) prickly Russian thistle (Salsola tragus), and 10) broadleaf cattail / 
chairmaker¶s bulrush / hardstem bulrush (Typha latifolia / Schoenoplectus americanus / Schoenoplectus 
acutus) (Table 9). ESRI World Imagery, a normalized difference vegetation index derived from NAIP 
imagery, U.S. Fish and Wildlife Service National Wetlands Inventory maps, and high-resolution drone 
imagery provided by the Center for Transformative Environmental Monitoring were all used to digitize 
and classify polygons. 
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3.1.1.2 NOXIOUS WEEDS AND SPECIAL-STATUS PLANTS 

Noxious weeds were mapped concurrently with patch-level vegetation mapping. Infestations that had 
10 individuals or more were mapped with a polygon feature, while infestations with nine or less were 
mapped with a point feature. Due to the density and distribution of perennial pepperweed (Lepidium 
latifolium) within the riparian area, mapping of this species was completed using spatial and aerial 
imagery.  

Special-status plants were not mapped, as most special-status plant species that occur within Palisades 
Ranch are located outside of the riparian area. Furthermore, surveys were conducted in winter outside  
of the phenological optimum of most special-status plants. A plant survey was conducted in May 2020 by 
the California Botanical Garden (formerly Rancho Santa Ana Botanical Garden) to identify special status 
plant species on the Property. A final survey is proposed for Spring 2021, and a final report summarizing 
results of the surveys will be prepared in April 2021. 

3.1.2 Results 

3.1.2.1 PATCH-LEVEL VEGETATION MAPPING 

Within the riparian corridor, 336 hectares (831 acres) were mapped with 10 dominant taxa classes and 
one unvegetated class (Figure 18, Table 9). Out of the 10 dominant taxa classes, seven are represented 
within vegetation alliances as described by the International Vegetation Classification system developed 
by NatureServe (2020). The remaining three are unique or invasive taxa not typically represented within 
North American vegetation alliances. The unvegetated class has sparse vegetation without a dominant 
species and is typically found on large sandbars within the Property. The vegetation map depicts bands  
of establishment oriented along the Mojave River that indicate successive years of establishment along 
past and present river channel alignments. Species codes, vegetation alliance, and total area are provided 
in Table 9. A list of identified plants is provided in Table 10. 

3.1.2.2 NOXIOUS WEEDS AND SPECIAL-STATUS PLANTS 

Prickly Russian thistle (Salsola tragus) is the most abundant noxious weed present within the Property 
and dominates 66 hectares (164 acres), primarily within the abandoned agriculture field (Figure 18). 
Perennial pepperweed (Lepidium latifolium) dominates 17.8 hectares (44 acres) and also occurs in many 
mixed stands throughout the Property (Figure 19). Perennial pepperweed varies in density throughout the 
Palisades Ranch riparian corridor and is more common in sites with saturated soils and partial shade. 
Other noxious weed species observed include giant reed (Arundo donax) and tamarisk (Tamarix 
ramosissima). Thirty-six points and 10 polygons were mapped that contained giant reed. Giant reed 
infestations were more localized to areas with higher soil saturation, and commonly found near an active 
channel. Fifty-six points and 8 polygons were mapped that contained tamarisk. While tamarisk occur near 
active channels, most plants were identified along sandbars. It is important to note that only noxious 
weeds that were observed on foot were mapped. This was due to high vegetation density, challenges with 
deep water, and large project footprint. As such, additional locations of the observed noxious weeds may 
be present within the Property.  

Preliminary results of the May 2020 plant survey performed by the California Botanical Garden identified 
Mojave Desert fishhook cactus (Sclerocactus polyancistrus; California Rare Plant Rank 4.2) on the 
Property. A single individual was identified during the survey in upland desert scrub dominated by 
creosote bush (Larrea tridentata) and burrobush (Ambrosia dumosa), west of the riparian restoration 
project area. Though outside the project area, this project would benefit Mojave Desert fishhook cactus by 
reducing potential threats to its habitat; namely by managing invasive species within the riparian corridor 
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and restoring the agricultural field to riparian habitat. No special status plant species were identified 
within the riparian restoration project area. 
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Figure 18. Palisades Ranch riparian vegetation map based on dominant overstory taxa. 

PALISADES RANCH VEGETATION COVER 
- UNVG 
C] BACGLU 
- GLYLEP 
- LEPLAT 
LJ POPFRE 

- PROPUB 
C] SALEXI 
- SALLAE 
LJ SALTRA 

-

ATRLEN/ 
ATRCAN 
TYPLAT/ 

LJ SCHAME/ 
SCHACU 

SWCA 

1:15,000 
UTM ZONE 11 

SAN BERNARDINO COUNTY, CA o 

Basemap: ESRI Imagery 

N 

$ 
500 1,000 Feel 

200 400 Meters 



Conceptual Riparian Restoration Plan for Palisades Ranch 

39 

 
Figure 19. Palisades Ranch riparian noxious weeds map.
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Table 9. Vegetation Alliance Descriptions 

Species 
Code 

Total Area 
(hectares/

acres) 
Vegetation Alliance Alliance Description 

ATRLEN / 
ATRCAN 

61/150 Atriplex lentiformis (big 
saltbush) Wet Shrubland 
Alliance 

The dominant or codominant shrub is Atriplex lentiformis in association with 
Artemisia californica, Atriplex canescens, Baccharis pilularis, Baccharis 
salicifolia, Encelia californica, Bassia americana, Malosma laurina, 
Myoporum laetum, Pluchea sericea, Prosopis glandulosa, Rhus integrifolia, 
Suaeda taxifolia, and Tamarix spp. 

BACGLU 3.2/8 Baccharis salicifolia 
(mule-fat) Wet Shrubland 
Alliance 

This alliance includes riparian shrublands dominated by Baccharis salicifolia 
(formerly Baccharis glutinosa). Salix gooddingii may be an emergent tree at 
low cover in some stands. Other associated species can include shrubs 
such as Artemisia californica, Baccharis emoryi, Baccharis neglecta, 
Baccharis pilularis, Malosma laurina, Nicotiana glauca, Pluchea sericea, 
Prosopis glandulosa var. glandulosa, Rubus spp., Salix exigua, Salix 
lasiolepis, and Sambucus nigra ssp. canadensis. 

GLYLEP 0.4/1 N/A The dominant species is Glycyrrhiza lepidota. While no community/alliance 
exists for this species, it is inset within the Atriplex lentiformis Wet 
Shrubland Alliance. 

LEPLAT 17.8/44 N/A The dominant species is Lepidium latifolium. While no community/alliance 
exists for this species, it is a major dominant weedy species within the 
Property. 

POPFRE 48/119 Populus fremontii 
(Fremont cottonwood) 
Great Basin Riparian 
Forest Alliance 

This alliance contains riparian woodlands dominated by Populus fremontii. 
Individuals of Populus fremontii are scattered or occur in groves and may 
reach 30 meters in height and 2 meters in diameter. Other species that may 
occur in the canopy/subcanopy include Baccharis salicifolia, Celtis laevigata 
var. reticulata, Fraxinus berlandieriana, Fraxinus velutina, Juglans 
microcarpa, Populus deltoides ssp. wislizeni, Prosopis glandulosa, Prosopis 
pubescens, Prosopis velutina, Salix amygdaloides, Salix exigua, Salix 
gooddingii, and Salix lasiolepis. 

PROPUB 3.2/8 

SALEXI 57.5/142 Salix gooddingii ± S. 
laevigata (*RRGGLQJ¶V�
willow ± red willow) 
Riparian Forest Alliance 

This alliance consists of riparian woodlands and forests dominated by Salix 
gooddingii and/or Salix laevigata, either as single-species stands or as 
mixed stands. Stands may or may not include Populus fremontii, and if they 
do, it is a minor component relative to dominant overstory canopy species. 
Shrubs may include Salix exigua, Baccharis emoryi, Baccharis salicifolia, 
Cornus sericea, and Rhus trilobata.  

SALLAE 4/10 

SALTRA 66/164 N/A The dominant species is Salsola tragus. While no community/alliance exists 
for this species, it is a major dominant weedy species within the Property. 

TYPLAT / 
SCHACU / 
SCHAME 

8.5/21 Typha domingensis ± T. 
latifolia ± Phragmites 
australis ssp. 
americanus (southern 
cattail ± broadleaf cattail 
± common reed) 
Western Marsh Alliance 

This alliance contains stands dominated by native species Typha 
angustifolia, Typha domingensis, and/or Phragmites australis ssp. 
americanus either alone as monotypic stands or in combination with other 
tall emergent freshwater marsh species. Associated species vary widely; 
they include many sedges such as Carex aquatilis, Carex pellita, Carex 
rostrata, bulrushes such as Schoenoplectus acutus, Schoenoplectus 
americanus, and Schoenoplectus heterochaetus, and broad-leaved herbs 
such as Asclepias incarnata, Impatiens capensis, Sagittaria latifolia, 
Scutellaria lateriflora, Sparganium eurycarpum, and Verbena hastata. 

UNVG 66/164 N/A Sparse vegetation without a dominant species. Typically found within large 
sandbars within the Property. 

Total 336/831 -- -- 

Source: NatureServe (2020) 
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Table 10. Observed Plant Species 

Species Binomial Common Name Status 

Achnatherum hymenoides Indian ricegrass native 
Ambrosia acanthicarpa Annual bur-sage native 
Ambrosia psilostachya Western ragweed native 
Ambrosia sp. Ambrosia species N/A 
Amsinckia tessellata Fiddleneck native 
Anemopsis californica Yerba mansa native 
Artemisia sp. Sagebrush species native 
Arundo donax Giant reed non-native* 
Aster spp. Asteraceous species N/A 
Atriplex canescens Fourwing saltbush native 
Atriplex covillei Coville's orach native 
Atriplex lentiformis Big saltbush native 
Atriplex polycarpa Allscale native 
Atriplex spinifera Spiny saltbush native 
Baccharis emoryi Emory baccharis native 
Baccharis salicifolia  Mulefat native 
Bassia hyssopifolia Fivehorn smotherweed non-native 
Bromus tectorum Cheat grass non-native 
Carex spp. Carex species N/A 
Chenopodium sp. Chenopodium species N/A 
Chrysothamnus nauseosus Rubber rabbitbrush native 
Cirsium sp. Thistle species N/A 
Cynodon dactylon Bermudagrass non-native 
Descurainia pinnata Tansy non-native 
Descurainia sophia Flixweed non-native 
Distichlis spicata Inland saltgrass native 
Eleocharis spp. Spikerush species N/A 
Elymus triticoides Beardless wildrye native 
Ephedra nevadensis Nevada joint-fir native 
Eriogonum pusillum Buckwheat native 
Eriogonum sp. Buckwheat species N/A 
Eriodictyon trichocalyx Hairy yerba santa native 
Glycyrrhiza lepidota American licorice native 
Juncus spp. Juncus species N/A 
Lactuca serriola Wild lettuce non-native 
Lepidium latifolium Perennial pepperweed non-native* 
Melilotus albus White sweetclover non-native 
Mentzelia albicaulis Little blazing star native 
Phragmites australis Common reed non-native 
Plantago major Broadleaf plantain non-native 
Polypogon monspeliensis Rabbitsfoot grass non-native 
Populus fremontii Fremont's cottonwood native 
Prosopis pubescens Screwbean mesquite native 
Salix exigua Narrow-leaf willow native 
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Species Binomial Common Name Status 
Salix laevigata Red willow native 
Salix lasiolepis Arroyo willow native 
Salsola tragus Prickly Russian thistle non-native* 
Schoenoplectus acutus Hardstem bulrush native 
Schoenoplectus americanus Chairmaker¶s bulrush native 
Schismus barbatus Mediterranean grass non-native 
Tamarix ramosissima Tamarisk non-native* 
Typha latifolia Broadleaf cattail native 
Urtica holosericea Stinging nettle native 
Xanthium strumarium Cocklebur native 

* Indicates noxious weed listed by the California Department of Food and Agriculture (2020) 

3.2 Breeding Birds in Riparian Habitats 
SWCA conducted breeding bird surveys in April and July 2020 to support restoration planning efforts and 
further our understanding of avian distribution and ecology in riparian habitats at the Property. We will 
discuss avian distribution data as it pertains to vegetation classes or alliances to determine what 
vegetation types will provide the most benefit to sensitive avifauna following river restoration 
implementation.  

3.2.1 Survey Methods 
The Draft Land Management Plan for Palisades Ranch (CDFW 2016) notes seven special-status bird 
species observed on the Property in May 2016, and several other special-status birds known to occur  
in the general area. Most of these species are strictly associated with riparian habitat. Because 
management goals for the Property aim to preserve and restore ecological integrity, and to preserve 
native plant and wildlife communities, particularly in riparian areas, a major focus will be to promote 
habitat conservation for riparian bird species, the majority of which have suffered regional population 
declines. 

Because riparian ecosystems are a major focus for restoration at the Property, SWCA proposed 
completion of rapid assessment, grid surveys for breeding birds in riparian habitats. The survey 
protocol was designed to generally follow the Sonoran Desert Breeding Bird Survey Field Manual for 
Rapid Surveys (Corman et al. 2012). The goal of these surveys was to first determine what species are 
currently using the Property and where they are located (see Chapter 1.2). This information was then 
used to inform management decisions and restoration recommendations on the Property, some which 
have been incorporated into this document.  

To complete the rapid assessment grid surveys, SWCA established 32 grids, each 200 square meters 
(0.05 acres), in the riparian zone concentrated on the southern half of the Property (Figure 20). Grids 
were grouped into 8 400-meter square (0.1-acre) plots, each plot consisting of 4 grids. An avian 
ecologist completed one 4-grid plot per morning, for a total of 8 field days per survey visit. Two 
survey visits were completed at each plot during the breeding bird season (mid-April±mid-August)  
to map bird species and record notes on breeding activity, if observed. The avian ecologists conducted 
surveys during peak bird activity, generally between 30 minutes before sunrise and 11:00 a.m. 

At the beginning and end of each rapid assessment grid survey, the avian ecologists recorded general 
information about the survey, such as plot name, surveyor name, start and stop time, and weather 
conditions. Surveys were not conducted when wind speeds exceeded 20 km per hour (12 miles per 
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hour) or during periods of heavy or sustained precipitation. Once a rapid assessment grid survey had 
commenced, the avian ecologist walked the survey plot and recorded the location(s) for each species 
within the plot, concentrating on recording special-status species and making a point to walk within  
50 meters (164 feet) of every part of the survey plot. For each bird or pair detected, the avian 
ecologists recorded a point for the initial detection location and updated that point location as higher 
level breeding behaviors (Table 11) were recorded. Thereby, breeding was confirmed for some 
species at the Property, while only lower level breeding behaviors (i.e., Pair, Male, Female, Unknown 
Sex) were recorded for those species that were either migrating through the Property or only using  
it for foraging activities. Additionally, for special-status species, the avian ecologists recorded 
multiple locations of an individual or pair to establish approximate territory boundaries.  
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Figure 20. Rapid assessment survey grids. 
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Table 11. Avian Breeding Behaviors 

Breeding Code Breeding Behavior Observed 
NY Nest with Young 

NE Nest with Eggs 

FY Feeding Dependent Young 

ON Occupied Nest 

DD Distraction Display 

NB Nest Building 

PN Probable Nest 

P Pair 

M Male 

F Female 

U Unknown Sex 

Data were collected using a Samsung Galaxy Tab Active2 tablet equipped with Collector for ArcGIS 
by ESRI and paired with an external Geode GPS receiver. These units displayed georeferenced aerial 
imagery along with each survey grid. Use of the Collector application ensured consistency and 
completeness of data, because certain fields were required to be filled out and could not be left blank. 
From this effort, SWCA developed species-specific distribution maps for the seven special-status 
species described in the Draft Land Management Plan (CDFW 2016) that could be compared with 
mapped vegetation patches, described in Chapter 3.1. These data identify species nesting in the area  
as well as migratory or vagrant species. These spatial data provide land managers with valuable 
information on bird distributions and habitat associations on the Property, which will inform habitat 
management and restoration efforts. 

3.2.2 Survey Results 

The two rapid assessment grid survey visits were completed by SWCA avian ecologists Justin Streit and 
Austin Xu between April 22 and July 17, 2020 (Table 12). Each survey visit required 8 person-mornings 
to cover all 8 rapid assessment survey plots. Weather conditions were favorable during the 2 survey visits, 
with no precipitation and wind speeds ranging from 0±8 km (0±5 miles) per hour. The avian ecologists 
recorded 92 species of birds at the Property in April and July, of which 8 are considered special-status 
species in California (Table 13). Some of these species were detected in April but not July and were, 
therefore, likely only migrating through the Property (e.g., &DVVLQ¶V�YLUHR�>Vireo cassinii], hermit thrush 
[Catharus guttatus@��6ZDLQVRQ¶V�KDZN�>Buteo swainsoni], yellow-rumped warbler [Setophaga coronate], 
etc.). However, the majority of species identified in Table 13 could breed or were documented breeding  
at the Property.  

Table 12. Survey Dates for Rapid Assessment Grid Surveys at the Property, 2020 

Survey Visit Survey Dates 
First April 22±29 

Second July 14±17 

3.2.2.1 SPECIAL-STATUS SPECIES 

In total, 8 special-VWDWXV�VSHFLHV�ZHUH�UHFRUGHG�DW�WKH�3URSHUW\�LQ�������OHDVW�%HOO¶V�YLUHR��ZHVWHUQ�\ellow-
ELOOHG�FXFNRR��&RRSHU¶V�KDZN (Accipiter cooperi), /XF\¶V�ZDUEOHU (Oreothlypis luciae), summer tanager 
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(Piranga rubra)��6ZDLQVRQ¶V�KDZN��\Hllow warbler (Setophaga petechia), and yellow-breasted chat 
(Icteria virens). Special-status species were recorded at 7 of the 8 survey plots (Figure 21 and Figure 22).  

3.2.2.1.1 LHDVW�%HOO¶V�Vireo 

/HDVW�%HOO¶V�YLUHo is one of 4 UHFRJQL]HG�VXEVSHFLHV�RI�%HOO¶V�YLUHR��Vireo bellii) that breeds from 
California to northwest Baja California. It was listed as an Endangered species under the ESA on May 2, 
1986 (USFWS 1986) and is also listed as Endangered under the California Endangered Species Act 
(CESA) �&'):��������)DFWRUV�FRQWULEXWLQJ�WR�WKH�GHFOLQH�RI�OHDVW�%HOO¶V�YLUHR�LQFOXGH modification and 
destruction of riparian habitat and nest parasitism by brown-headed cowbirds (Molothrus ater) (Olsen and 
Gray 1989).  

Brown-headed cowbirds are widespread across the riparian areas of the Property and were recorded  
at seven of the eight survey plots in 2020. While brown-headed cowbird control programs have been 
implemented as a means to increase population numbers of host specieV��DQG�VSHFLILFDOO\�%HOO¶V�YLUHRV���
Smith (1999) only recommends this action when parasitism rates of a threatened or endangered host 
species are documented in excess of 50±60%. Therefore, brown-headed cowbird treatment is not 
recommended unless significant parasitism rates are documented via extensive, species-specific nest 
monitoring.  

%HOO¶V�YLUHRV�usually start breeding in April and can continue through July, and pairs can attempt  
up to 7 QHVWV�LQ�D�VHDVRQ��.XV�HW�DO���������%HOO¶V�YLUHRV�QHVW�LQ�D�YDULHW\�RI�KDELWDWV��EXW�OHDVW�%HOO¶V�YLUHRV�
generally nest in willow-dominated habitats. In one study of nest site selection along the San Ynez River, 
OHDVW�%HOO¶V�YLUHRV generally nested in riparian habitat, but were also recorded on terraces above the 
floodplain and up to 200 meters (656 feet) from the edge of the river channel (Olsen and Gray 1989). 
Nests are typically within 1 meter (3 feet) of the ground, and a variety of species can be used for nest 
substrate (Olsen and Gray 1989). Territory size of BelO¶V�YLUHRV�UDQJH�IURP���� to 1.7 hectares  
(0.2 to 4.2 acres) �.XV�HW�DO���������/HDVW�%HOO¶V�YLUHRV�DUH�ODUJHO\ monogamous (Kus et al. 2010), but 
multiple sexual strategies, including polyandry and polygamy, have been recorded (Greaves 1987). 
Critical habLWDW�IRU�OHDVW�%HOO¶V�YLUHR�KDV�EHHQ�Gesignated, but none occurs at the Property. 

During the 2016 avian surveys, biologists recorded what was believed to be 1 individual in 2 different 
locations at the extreme southeastern portion of the Property (CDFW 2016). In 2020, 2 different pairs  
of leaVW�%HOO¶s vireos were observed in this same general area at the southeastern corner of the Property 
(Figure 23). The southernmost of these 2 pairs was observed at a nest, thereby confirming breeding at the 
3URSHUW\�LQ�������7ZR�DGGLWLRQDO�ORFDWLRQV�IRU�OHDVW�%HOO¶V�YLUHR�ZHUH�UHFRUGHG�MXVW�RXWVLGH�RI�WKH 
Property (see Figure 22). An avian ecologist mapped estimated territory boundaries for each of the 2 pairs 
of least BeOO¶V�YLUHRV�ZLWKLQ�WKH�3URSHUW\�ERXQGDU\��WKHVH�WHUULWRULHV�ZHUH�ORFDWHG�ZLWKLQ�WKH�P. fremontii- 
and S. exigua-dominated vegetation classes (see Figure 23). 7KH�VRXWKHUQ�SDLU¶V�QHVW�ZDV�LQ�D�FOXPS� 
of mule-fat, though the overstory appeared to be dominated by coyote willow and tamarisk.  
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Table 13. Species Documented during April and July 2020 Rapid Assessment Grid Surveys 

American Coot 

American Crow 

American Kestrel 

Anna's Hummingbird 

Ash-throated Flycatcher 

Barn Owl 

Bell's Vireo (BEVI) 

Belted Kingfisher 

Bewick's Wren 

Black Phoebe 

Black-chinned Hummingbird 

Black-crowned Night Heron 

Black-headed Grosbeak 

Black-throated Gray Warbler* 

Black-throated Sparrow* 

Blue Grosbeak 

Blue-gray Gnatcatcher 

Brewer's Sparrow* 

Brown-headed Cowbird 

Bullock's Oriole 

Bushtit 

California Quail 

California Thrasher 

Canada Goose 

Cassin's Vireo 

Cinnamon Teal 

Common Raven 

Common Yellowthroat 

&RRSHU¶V�+DZN (COHA) 

&RVWD¶V�+XPPLQJELUG 

Double-crested Cormorant* 

Downy Woodpecker 

Dusky Flycatcher 

Eurasian Collared-Dove 

European Starling 

Gray Flycatcher 

Great Blue Heron 

Great Egret* 

Great Horned Owl 

Great-tailed Grackle 

Green Heron 

Hermit Thrush 

House Finch 

House Wren 

Killdeer 

Lawrence's Goldfinch 

Lazuli Bunting 

Lesser Goldfinch 

Lesser Nighthawk 

Lincoln's Sparrow 

Lucy's Warbler (LUWA) 

MacGillivray's Warbler 

Mallard 

Marsh Wren 

Mourning Dove 

Northern Flicker 

Northern Rough-winged Swallow 

Nuttall's Woodpecker 

Olive-sided Flycatcher 

Orange-crowned Warbler 

Pacific-slope Flycatcher 

Pied-billed Grebe* 

Red Crossbill 

Red-breasted Nuthatch 

Red-shouldered Hawk 

Red-tailed Hawk 

Red-winged Blackbird 

Rock Wren 

Ruby-crowned Kinglet 

Say's Phoebe* 

Song Sparrow 

Sora 

Spotted Sandpiper 

Spotted Towhee 

Summer Tanager (SUTA) 

Swainson's Hawk (SWHA) 

Townsend's Warbler 

Turkey Vulture 

Verdin 

Virginia Rail 

Warbling Vireo 

Western Bluebird 

Western Kingbird 

Western Tanager 

Wilson's Snipe 

Wilson's Warbler 

White-breasted Nuthatch 

White-throated Swift 

Yellow Warbler (YEWA) 

Yellow-billed Cuckoo (YBCU) 

Yellow-breasted Chat (YBCH) 

Yellow-rumped Warbler 

* Indicates species recorded incidentally while on Property, but not recorded during surveys 

Note: Red font indicates special-status species.  
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Figure 21. Special-status species detections at the Property, 2020 (map 1 of 2). 
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Figure 22. Special-status species detections at the Property, 2020 (map 2 of 2). 

PALISADES RANCH AVIAN DISTRIBUTION 

Avian Detections 
c::::J Project Area BEV! l:::. YBCH -D Survey Grid COHA YBCU 

l:::. SUTA l:::. YEWA 

Overstory 
UNVG -SALlAE 
LEPlAT SALTRA 
POPFRE -ATRLEN/ATRCAN 
SALEXI TYPlAT /SCHAME/ SCHACU 

SWCA 
1:16,000 

UTM ZONE 11, NAD 83 

N 

--• 5•00- • ===1,=000= Fe::Jet 

O 200 400 Meter~W-



Conceptual Riparian Restoration Plan for Palisades Ranch 

50 

 
Figure 23. LHDVW�%HOO¶V�vireo distribution and habitat use. 
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3.2.2.1.2 Western Yellow-billed Cuckoo 

The yellow-billed cuckoo was historically widespread and locally common along rivers throughout the 
western United States (U.S. Fish and Wildlife Service [USFWS] 2013b). However, populations have 
declined across the west in recent years, largely as a result of loss, degradation, and fragmentation  
of riparian habitat. Consequently, the western distinct population segment was listed as Threatened under 
the ESA in October 2014 (USFWS 2014a). The yellow-billed cuckoo is also listed as Endangered under 
the CESA (CDFW 2019). Proposed critical habitat for the western yellow-billed cuckoo was revised  
in 2020, but the Property was not included in any proposed critical habitat unit (USFWS 2020). 

Yellow-billed cuckoo home ranges are generally at least 40 hectares (100 acres) in size and often exceed 
80 hectare (200 acres), though home ranges as small as 1 hectare (2.5 acres) have been documented 
(USFWS 2020). These patches are typically at least 100 meters (328 feet) wide (USFWS 2020). Yellow-
billed cuckoos have not been found nesting in isolated patches less than 1 hectare (2.5 acres) in size  
or in linear habitats less than 10±20 meters (33±66 feet) wide, but they may use these habitats during 
migration and early in the breeding season (Halterman et al. 2015). Breeding habitat typically includes 
multi-storied riparian woodlands dominated by willow or cottonwood (USFWS 2020). Breeding habitat  
is typically adjacent to watercourses with less than 3 percent slopes. Yellow-billed cuckoos are known  
to nest in dense early to mid-successional riparian habitats (USFWS 2014b). A study of nest placement  
in Arizona and California found that nests were placed between 1 and 22 meters (0.3 to 72 feet) above 
ground, with an average height of 7 meters (23 feet) (Hughes 2015). Yellow-billed cuckoos tend  
to be serially monogamous, but serial polyandry has been regularly documented in western populations. 

Natural or altered fluvial geomorphic processes are an essential component for sustaining and 
regenerating the riparian woodlands required by western yellow-billed cuckoos (USFWS 2020). Seed 
germination of cottonwoods and willows is dependent on sediment movement and deposition, typically 
associated with flooding or other dynamic high-flow events. These processes can also lead to uneven  
or mixed aged forest patches within a larger habitat unit. Dynamic fluvial geomorphic processes can  
be achieved through natural flooding or through scheduled irrigation events (USFWS 2020). McNeil et al. 
(2013) found that nest site selection along the Lower Colorado River was not dependent on distance  
to water or soil saturation. If this is WUXH�DFURVV�WKH�VSHFLHV¶�UDQJH��WKHQ�LW�FRXOG�EH�LQIHUUHG�WKDW�ZKLOH�WKH�
presence of water itself may not be important to cuckoos, the habitat produced by the water is important, 
as it allows for seed germination and can produce the cooler, more humid habitats that this species 
prefers.   

The yellow-billed cuckoo was not recorded during the 2016 avian surveys at the Property (CDFW 2016); 
however, this species does not typically arrive at its western breeding grounds until June, so it is unlikely 
that surveys conducted in May would have detected this species. One yellow-billed cuckoo was detected 
at the Property in July ������ZKHQ�D�ORQH�ELUG�JDYH�WZR�ORQJ�VHULHV�RI�³FRR´�notes. While the exact 
location of this aurally detected bird could not be determined, the avian ecologist was able to estimate the 
location of the calling bird by recording its bearing from 2 different locations, which was within a band  
of Fremont cottonwood at the southern end of the Property (see Figure 22). The riparian zone  
is approximately 600 meters (1,970 feet) wide at this location, and the band of Fremont cottonwood  
is bordered by coyote willow and Typha domingensis ± T. latifolia ± Phragmites australis ssp. 
americanus Western Marsh Alliance, on its western and eastern flanks, respectively. Vegetation 
composition in this area is diverse and the canopy structure is complex and varied, all of which is ideal for 
yellow-billed cuckoo.   
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3.2.2.1.3 &RRSHU¶V�+DZN 

The &RRSHU¶V�KDZN�QHVWV�LQ�IDLUO\�ODUJH�WUHHV��ZKLFK�WHQG�WR be relatively abundant in riparian habitats. 
This species breeds across North America, and this relatively common bird has been exhibiting  
an increasing population across California over the last 50 years (Rosenfield et al. 2019). This species  
is considered a CDFW Watch List species (CDFW 2019)��&RRSHU¶V�+DZNV�EUHHG�IURP�ODWH�0DUFK�
through early July. 

&RRSHU¶V�KDZNV�SUHIHU�ODUJH�WUHHV�IRU�QHVWLQJ���� to 52 cm [8 to 20 inches] diameter at breast height) and 
place their nests between 8 and 15 meters (26 and 49 feet) above ground height (Rosenfield et al. 2019). 
1HLJKERULQJ�SDLUV�RI�&RRSHU¶V�Kawks can be as close as 160 meters (525 feet) but are generally spaced 
700±1,000 meters (765±1,093 yards) apart. &RRSHU¶V�KDZNV�DUH�DOPRVW�DOZD\V�PRQRJDPRXV�� 

A single &RRSHU¶V�KDZN�ZDV�recorded at the southern end of the Property during the 2016 avian surveys 
(CDFW 2016). In 2020, this species was undetected in April but was detected at four different locations 
during the July surveys (Figure 24 and Figure 25), including at least two recently fledged birds observed 
flying within a relatively tight area around their presumed nest. These four detections comprised two 
distinct territories delineated at the Property, one lying completely within a S. exigua-dominated 
woodland and one lying almost completely within a P. fremontii-dominated woodland (see Figure 24 and 
Figure 25). 

3.2.2.1.4 /XF\¶V�:DUEOHU 

/XF\¶V�ZDUEOHU�EUHHGV�WKURXJKRXW�PRVt of the southwestern United States and frequently nests in close 
association with mesquite trees, though it may use other habitats such as P. fremontii woodland. This 
species is in decline throughout much of its breeding range due to riparian habitat loss and mortality 
DQG�RU�UHPRYDO�RI�PHVTXLWH�WUHHV��-RKQVRQ�HW�DO���������/XF\¶V�ZDUEOHU�LV designated as a Species  
of Special Concern by the CDFW and a USFWS Bird of Conservation Concern (CDFW 2019).  
This species breeds from mid-March to mid-July, and generally has 2 or more broods per season. 

/XF\¶V�ZDUEOHU�EUHHGV�SULPDULO\�LQ�GHQVH�ORZODQG�riparian mesquite woodland (which is considered 
optimal breeding habitat for this species) but will also frequently nest in tamarisk. This species will also 
breed in xeroriparian vegetation along dry desert washes, and within arrowweed (Pluchea sericea) and 
willow along desHUW�ULSDULDQ�DUHDV��/XF\¶V�ZDUEOHUV�JHQHUDOO\�EXLOG�QHVWV�EHWZHHQ�����DQG���Peters  
(2 to 20 feet) off the ground, and they establish territories that range from 30 meters (98 feet) apart  
in mesquite bosque to 200 meters (656 feet) apart in desert washes (Johnson et al. 2020). 

/XF\¶V�ZDUEOHUV�ZHUH�not recorded within the Property during avian surveys in 2016, though CDFW 
(2016) LGHQWLILHG�WKDW�³KDELWDWs at Palisades Ranch are ideally suitable for this species.´ During the April 
2020 survey, a lone male Luc\¶V�ZDUEOHU�ZDV�REVHUYHG�VLQJLQJ�IURP�D�GHILQHG�WHUULWRU\�GRPLQDWHG�ODUJHO\�
by P. fremontii woodland at the northern end of the Property (Figure 26); this bird was not detected 
during the second breeding bird survey in July 2020��7KLV�ELUG¶V�WHUULWRU\�ZDV�DW�OHDVW����Peters (246 feet) 
away from the main channel and could be described as relatively dry and composed partially of Atriplex-
dominated shrubland (see Figure 26). 

3.2.2.1.5 Summer Tanager 

The summer tanager occurs across the southern United States from California to Florida. While the 
species is thought to be stable across much of its range, destruction of riparian woodlands appeared  
to cause population declines in the desert southwest; however, at least some of those populations have 
rebounded (Robinson 2012). Summer tanagers are considered a Species of Special Concern by CDFW 
(2019). Nesting activities typically occur from May through July (Robinson 2012). 
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In the southwestern United States, summer tanagers prefer broad swaths of riparian forest dominated  
by large cottonwood and willow, particularly tKRVH�H[KLELWLQJ�³SODQWDWLRQ´�TXDOLWLHV�ZKHUH�WKH�FDQRS\� 
is neither too open nor too closed (Robinson 2012). Summer tanagers of the desert southwest nest  
in horizontal branches of large trees, typically close to or over dry or perennial creeks. One study  
of southern California summer tanagers reported an average nest height of 11.3 meters (37 feet) 
(Robinson 2012). Territories in southern California are said to range from 9 to 11 hectares  
(22 to 27 acres) (Robinson 2012). Summer tanagers appear to be serially monogamous. 

This species was recorded from 1 or 2 locations in the extreme southeastern portion of the Property 
during the 2016 avian surveys (CDFW 2016). In 2020, summer tanagers were recorded at 5 different 
locations (and incidentally observed in several more) in the southeastern portion of the Property, 
composing at least 2 different territories (Figure 27). Because summer tanagers can maintain relatively 
large territories and can move great distances within those territories, tracking individual birds can  
be extremely difficult. Therefore, it is unclear if the larger, more northern of the 2 summer tanager 
territories (see Figure 27) constitutes 1 large territory or multiple smaller territories. Though habitat use 
data was not recorded in the field, biologists noted that these birds were always or almost exclusively 
observed within large cottonwood trees. So while the territories for this species are large and encompass  
8 different vegetation classes, it appears that the cottonwood-dominated vegetation class is the most 
important class for this species; though the inclusion of many habitat classes may indicate the importance 
of mixed riparian forests with multiple canopy layers.   
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Figure 24��&RRSHU¶V�hawk distribution and habitat use (map 1 of 2). 
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Figure 25��&RRSHU¶V�hawk distribution and habitat use (map 2 of 2). 
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Figure 26��/XF\¶V�warbler distribution and habitat use. 
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3.2.2.1.6 SwDLQVRQ¶V�+DZN 

7KH�6ZDLQVRQ¶V�KDZN�QHVWV�LQ�VFDWWHUHG�WUHes within grassland, shrubland, or agricultural areas. This 
species breeds across western and central North America, although breeding populations have been 
extirpated from the coastal areas and Mojave Desert in Southern California, with habitat loss and 
degradation cited as the primary factors in its absence from these areas. This species is listed  
as Threatened under the CESA and is considered a USFWS Bird of Conservation Concern (CDFW 2019). 
In central California, 6ZDLQVRQ¶V�+DZNV�begin breeding as early as mid-March through July (Bechard et 
al. 2020). 

6ZDLQVRQ¶V�KDZNV�W\SLFDOO\�QHVW�LQ�LVolated trees or groves along a stream course and within a variety  
of tree species, including riparian species such as willows and cottonwoods. Their nests are placed  
at varying heights aboveground but are generally located near the top within the tree crown. Neighboring 
SDLUV�RI�6ZDLQVRQ¶V�KDZNV�FDQ�EH�DV�FORVH�DV����Peters (197 feet) but are generally spaced 1.5±2.5 km 
(1,640±2,734 yards) apart (Bechard et al. 2020). 6ZDLQVRQ¶V�KDZNV�DUH�XVXDOO\�PRQRJDPRXV�  

6ZDLQVRQ¶V�KDZN�ZHUH�not recorded at the Property during the 2016 avian surveys, and CDFW (2016) 
stated that this species likely migrates through the area, only stopping to forage and roost on the Property. 
In 2020, D�VLQJOH�6ZDLQVRQ¶V�KDZN�ZDV�REVHUYHG�VRDULQJ�RYHU�WKH�GHVHUW�QRUWKHDVW�RI�WKH�3URSHUWy  
(see Figure 21). Because this species was recorded outside of the Property boundary, inferences on habitat 
use cannot be made, though it is expected that this species could use much of the riparian corridor at the 
Property during migration. 

3.2.2.1.7 Yellow Warbler 

The yellow warbler breeds across most of North America and is associated with wet, willow-dominated 
habitats. It appears to be generally stable across all of its range (Lowther et al. 1999) but has been 
designated as a Species of Special Concern by CDFW and a Bird of Conservation Concern by USFWS 
(CDFW 2019). Yellow warblers generally breed from late May±July, and they normally only rear 1 brood 
per breeding season (Lowther et al. 1999). 

Most nests are built in willows or other shrubs between 1 and 3 meters (3 to 10 feet) above ground but 
can be built as high as 15 meters (49 feet) (Lowther et al. 1999). This species seems to be regularly 
associated with young or early successional riparian vegetation. Compared to other species, territories  
of yellow warblers are relatively small, ranging from less than 0.1 to 1.0 hectares (0.3 to 2.5 acres). Pairs 
are primarily monogamous, but polygyny does occur somewhat regularly. 

The yellow warbler was the most common special-status species recorded during the 2016 avian surveys 
at the Property; yellow warblers were recorded from at least 12 locations in the southeastern portion  
of the Property, though biolRJLVWV�LGHQWLILHG�WKDW�³WKH\�DUH�OLNHO\�HYHQ�PRUH�FRPPRQ�WKDQ�WKH�GHWHFWLRQV�
would suggeVW´ (CDFW 2016). In 2020, this species was easily the most detected special-status species  
at the Property. More than 60 individual yellow warbler territories were mapped across 6 of the 8 plots 
surveyed at the Property (Figure 28 through Figure 32), with many additional territorial males detected 
outside of survey plots. While native riparian woodlands, particularly those with dense willow, are 
important to yellow warblers, this species appears to be abundant anywhere at the Property where water  
is present throughout the breeding season. Yellow warbler territories were most abundant in areas 
dominated by S. exigua, followed by P. fremontii- and S. laevigata-dominated forests.  
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Figure 27. Summer tanager distribution and habitat use. 
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3.2.2.1.8 Yellow-breasted Chat 

The yellow-breasted chat breeds across the contiguous United States, preferring dense shrubby habitat, 
often near water. Though this species is relatively abundant in appropriate habitat and the population has 
not shown significant changes across its range, the yellow-breasted chat has decreased in numbers in the 
desert southwest due to loss of habitat (Eckerle and Thompson 2001). It is designated as a Species  
of Special Concern by CDFW (2019). Nesting activities generally occur from mid-May through July. 

Yellow-breasted chats prefer a variety of dense shrubby habitats. In Arizona, they have been said  
to be associated with mesquite and willow in riparian habitats (Eckerle and Thompson 2001). Nests are 
placed low in dense vegetation, often close to the ground. Territory sizes range from 0.4 to 2.4 hectares  
(1 to 5.9 acres). Yellow-breasted chats appear to be predominantly socially monogamous, but some birds 
can be polygynous. 

This species was recorded from at least 8 locations in the southeastern portion of the Property during the 
2016 avian surveys (CDFW 2016). In 2020, this species was the second most abundant special-status 
species recorded with 14 unique territories identified across 6 of the 8 plots surveyed (Figure 33 through 
Figure 37). Yellow-breasted chats were most abundant in coyote willow-dominated forests, but they were 
detected within many different vegetation classes included areas dominated by P. fremontii and L. 
latifolium. 
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Figure 28. Yellow warbler distribution and habitat use (map 1 of 5). 
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Figure 29. Yellow warbler distribution and habitat use (map 2 of 5). 
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Figure 30. Yellow warbler distribution and habitat use (map 3 of 5). 
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Figure 31. Yellow warbler distribution and habitat use (map 4 of 5). 
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Figure 32. Yellow warbler distribution and habitat use (map 5 of 5). 
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Figure 33. Yellow-breasted chat distribution and habitat use (map 1 of 5). 
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Figure 34. Yellow-breasted chat distribution and habitat use (map 2 of 5). 

i 
C .,. 
~ I 

! 
8: 

I ,. 
I (J ~ I 

i 
"' 
~ I 

I ) [ 6 
j 
! 
I 
l g, 
z 

PALISADES RANCH YELLOW-BREASTED CHAT DISTRIBUTION 

D, Species Detection Territory Overstory Adjacent Overstory 

c:::J 
POPFRE -UNVG 

Estimated Territory Extent -SALEXI LEPLAT 

c:::J Project Area SALTRA 

1 :2.400 
UTM ZONE 11 , NAO 83 

100 

20 

N 
200Feet~ 

40 Meters -w-



Conceptual Riparian Restoration Plan for Palisades Ranch 

67 

 
Figure 35. Yellow-breasted chat distribution and habitat use (map 3 of 5). 
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Figure 36. Yellow-breasted chat distribution and habitat use (map 4 of 5). 
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Figure 37. Yellow-breasted chat distribution and habitat use (map 5 of 5). 
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3.2.2.2 SPECIAL-STATUS SPECIES HABITAT USE 

Special-status birds were much less likely to be detected in the 3 survey grids in the northern half of the 
Property and the grids that overlapped the abandoned agricultural field. To assess potential affinities  
of special-status species for specific habitats, vegetation class composition within the point of highest 
breeding behavior and estimated territory extents for each special-status species were calculated  
(Table 14). Special-VWDWXV�VSHFLHV¶�WHUULWRULHV�ZHUH�FRPSRVHG�PRVWO\�RI�P. fremontii- and S. exigua-
dominated vegetation classes (67% between the 2 classes), and these were also the most common 
vegetation classes surveyed within the grids. Three vegetation classes were not used at all by special-
status species (B. salicifolia shrubland, G. lepidota, and P. pubescens riparian forest). Chi-squared 
analyses did not reveal a significant difference in the territorial use of vegetation classes compared with 
the proportion of vegetation classes surveyed, but more than 40% of surveyed L. latifolium, P. fremontii, 
S. exigua, S. laevigata, and T. latifolium-dominated vegetation classes contained special-status birds. 
Populus fremontii riparian forest is the most commonly used vegHWDWLRQ�FODVV�IRU�/XF\¶V�ZDUEOHU��
&RRSHU¶V�KDZN��DQG�VXPPHU�WDQDJHU��ZKLOH�S. exigua is the most commonly used vegetation class for 
OHDVW�%HOO¶V�YLUHR��\HOORZ�ZDUEOHU��and yellow-breasted chat (see Table 14). These habitat associations are 
expected for these species. 

3.2.2.3 SPECIAL-STATUS SPECIES NOT RECORDED 

Several species that were either recorded at the Property in the past or were thought to have the potential 
to occur at the Property were not recorded during the 2020 avian surveys. These include brown-crested 
flycatcher (Myiarchus tyrannulus) and burrowing owl (Athene cunicularia), which were recorded at the 
Property during the 2016 avian surveys (CDFW 2016); Vermilion flycatcher (Pyrocephalus obscurus), 
which had been detected on the 3URSHUW\�LQ�������DQG�/H&RQWH¶V�WKUDVKHU��Toxostoma lecontei), 
loggerhead shrike (Lanius ludovicianus), and several species of special-status raptors, including northern 
harrier (Circus hunsonius), sharp-shinned hawk (Accipiter striatus), ferruginous hawk (Buteo regalis), 
golden eagle (Aquila chrysaetos), prairie falcon (Falco mexicanus), long-eared owl (Asio otus), and 
osprey (Pandion haliaetus), which had never been recorded at the Property but were thought to have 
potential for occurrence. In addition, southwestern willow flycatcher were not detected at the Property  
in 2020, but due to its conservation status, more discussion is provided for this species.  

3.2.2.3.1 Southwestern Willow Flycatcher 

The southwestern willow flycatcher is one of 4 subspecies of willow flycatcher (Unitt 1987), and this 
subspecies was listed as an Endangered species under the ESA on February 27, 1995 (USFWS 1995).  
It is also listed as Endangered under the CESA (CDFW 2019). Factors contributing to the decline  
of southwestern willow flycatchers on their breeding grounds include loss, degradation, and/or 
fragmentation of riparian habitat; invasion of riparian habitat by non-native plants; and brood parasitism 
by brown-headed cowbirds. Southwestern willow flycatchers breed in dense, mesic riparian habitats  
at scattered, isolated sites in New Mexico, Arizona, southern California, southern Nevada, southern Utah, 
southwestern Colorado, and, at least historically, extreme northwestern Mexico and western Texas.  
One of the last long-distance neotropical migrants to arrive in North America in spring, southwestern 
willow flycatchers typically arrive in May or June and depart in August (Sogge et al. 2010).  

They nest in a variety of habitats, but common characteristics of southwestern willow flycatcher breeding 
habitat include tree or shrub cover greater than or equal to 3 meters (9.8 feet) in height, vegetation with 
dense twig structure and high canopy closure, relatively high levels of green foliage, and close proximity 
to surface water or saturated soil (McLeod and Pellegrini 2013; Sogge et al. 2010). This habitat is often 
not uniformly dense and may be interspersed with small openings and patches of open water. Water 
conditions are also not uniform among occupied breeding sites, with water present only through early 
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June at some breeding sites. Southwestern willow flycatchers nest in habitat patches ranging in size from 
0.8 hectares (2.0 acres) to several hundred hectares but are rarely detected in narrow strips of habitat less 
than 10 meters (32.8 feet) wide. During the nesting season, southwestern willow flycatchers occupy home 
ranges averaging less than 0.5 hectares (1.2 acres) in size (Cardinal 2005). Willow flycatchers are 
generally monogamous, but cases of polygyny have been documented (Ehrlich et al. 1988). Migrant 
willow flycatchers are found in spring and fall in a variety of habitats that are not suitable for breeding. 
These migration stopover habitats, even though not used for breeding, are likely important for 
reproduction and survival.  

At least 2 individual willow flycatchers were recorded from 4 locations in the extreme southeastern 
portion of the Property in 2016, but the subspecies of these individuals could not reliably be determined, 
as surveys were conducted in May and 2 northern subspecies of willow flycatcher migrate through 
southern California in the late spring annually (CDFW 2016). It remains unclear whether the individuals 
detected in May 2016 were the more northern subspecies or if southwestern willow flycatchers occupy 
the Property in some years or for a portion of the breeding season.  

Designated critical habitat for the southwestern willow flycatcher includes riparian habitats along the 
Mojave River within the Mojave Management Unit, including the entire stretch of the Mojave River 
within the Property (USFWS 2013a). And it appears that all of the habitat characteristics required  
by southwestern willow flycatchers are abundantly available at the Property, including: 1) dense riparian 
vegetation within 3 to 4 meters (10 to 13 feet) of the ground composed of species such as willows, 
baccharis (Baccharis spp.), nettle (Urtica spp.), and cottonwood and interspersed with less dense 
openings throughout and 2) areas of saturated soils or inundation by slow-moving or stagnant surface 
water (USWFS 2002) Despite the pervasiveness of these habitat requisites at the Property, willow 
flycatchers were not detected at the Property in 2020. By definition, the USFWS (2002) would describe 
this reach of the Mojave River as ³XQRFFXSLHG�VXLWDEOH�KaELWDW�´ since the habitat characteristics are 
present, but the site remains unoccupied. It appears that southwestern willow flycatchers have not yet 
colonized this stretch of the Mojave River because the population is small and fragmented or there  
is some missing habitat characteristic that has not yet been identified. Since the rapid assessment grid 
surveys conducted in 2020 were not comprehensive in temporal or spatial distribution, focused species-
specific surveys for southwestern willow flycatcher could potentially determine the use of the Property as 
a migratory stopover or a small, yet undetected breeding population.
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Table 14. Special-status Bird Habitat Associations for Points of Highest Breeding Activity and Territories 

Dominant 
Overstory 
Taxa 

Area  
Surveyed 
(Acres) 

Western Yellow-
billed Cuckoo /HDVW�%HOO¶V�9LUHR &RRSHU¶V�+DZN /XF\¶V�Warbler Summer Tanager Yellow Warbler Yellow-breasted 

Chat 
Occupied 

Habitat 
Totals 

(Acres)* Points Territory 
Acres Points Territory 

Acres Points Territory 
Acres Points Territory 

Acres Points Territory 
Acres Points Territory 

Acres Points Territory 
Acres 

ATRLEN / 
ATRCAN 

17.54 
(8%) - - - - - - - 0.22 

(23%) - 1.59 
(4%) - 0.20 

(1%) - - 2.01 
(11%) 

BACGLU 3.25 
(2%) - - - - - - - - - - - - - - 0 

(0%) 

GLYLEP 0.65 
(<1%) - - - - - - - - - - - - - - 0 

(0%) 

LEPLAT 23.24 
(11%) - -  - - - - - - - 8.85 

(23%) 
2 

(3%) 
0.76 
(5%) 

2 
(13%) 

0.49 
(11%) 

10.10 
(43%) 

POPFRE 47.64 
(23%) 

1 
(100%) - 1 

(50%) 
0.05 

(16%) 
1 

(25%) 
1.79 

(94%) 
1 

(100%) 
0.74 

(77%) 
5 

(100%) 
13.05 
(34%) 

25 
(32%) 

5.13 
(31%) 

4 
(25%) 

0.93 
(20%) 

21.69 
(45%) 

PROPUB 5.88 
(3%) - - - - - - -  - - - - - - 0 

(0%) 

SALEXI 50.00 
(24%) - - 1 

(50%) 
0.29 

(84%) 
2 

(50%) 
0.12 
(6%) -  - 8.89 

(23%) 
36 

(47%) 
7.70 

(47%) 
9 

(56%) 
2.92 

(64%) 
19.92 
(40%) 

SALLAE 5.11 
(2%) - - - - - - -  - 1.23 

(3%) 
9 

(12%) 
1.51 
(9%) 

1 
(6%) 

<0.00 
(<1%) 

2.74 
(54%) 

SALTRA 27.23 
(13%) - - - - - - -  - 0.07 

(<1%) - - - 0.04 
(1%) 

0.11 
(<1%) 

TYPLAT / 
SCHACU / 
SCHAME 

10.41 
(5%) - - - - 1 

(25%) - -  - 4.59 
(12%) 

5 
(6%) 

1.13 
(7%) - 0.19 

(4%) 
5.91 

(57%) 

UNVG 19.62 
(9%) - - - - - - - 0.01 

(1%) - 0.22 
(1%) - 0.07 

(<1%) - - 0.30 
(1%) 

Total 210.56 1 - 2 0.34 4 1.91 1 0.97 5 38.49 77 16.50 16 4.57 62.78 

* Red text indicates occupied habitat that represents a percent composition lower than available habitat surveyed (i.e., this habitat was avoided); blue text indicates occupied habitat that represents a greater 
percent composition than available habitat surveyed (i.e., this habitat was preferred). 
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3.3 Butterflies 

3.3.1 Monarch 

The Monarch butterfly (Danaus plexippus plexippus) is a North American multigenerational migratory 
butterfly. This species is currently being assessed by the USFWS for listing under the ESA (USFWS 
2014c). While it is not currently listed as endangered, a decision on whether to list this species is expected 
to be issued in December 2020 (Center for Biological Diversity 2019). Factors contributing to their 
decline include habitat loss, climate change, and adverse effects from pesticide use (Pelton et al. 2019). 
Their range spans from central Mexico and reaches into the southern tips of the Canadian provinces. Most 
of the western population overwinters in the coastal woodlands of California and breeds across the 
western states, beginning in late winter and early spring (Borders and Lee-Mäder 2014).  

Monarch butterflies rely heavily on the presence of milkweed (Asclepias spp.) on which they lay their 
eggs. While adult butterflies use a variety of food sources in the form of nectar, caterpillars eat the leaves 
of milkweed almost exclusively. Palisades Ranch support several nectar species important for adult 
Monarchs such as baccharis (Baccharis spp.), rabbitbrush (Chrysothamnus spp.), and a diverse list  
of sunflower species (Asteraceae). While milkweed has not been documented within Palisades Ranch, 
two species, narrow leaf milkweed (Asclepias fascicularis) and desert milkweed (Asclepias erosa), have 
been observed near Victorville and Barstow, California, respectively (CalFlora 2020; CDFW 2016). 

3.3.2 San Emigdio blue butterfly 

The San Emigdio blue butterfly is a southern California endemic butterfly. While this species is not listed 
under the ESA or CESA, it is listed as a sensitive species by the U.S. Forest Service. It is an extremely 
rare species that has been recommended for the endangered species list several times, yet the USFWS has 
concluded each time that not enough is known to make a determination. According to lepidopterist 
Gordon Pratt, the original range has been reduced to less than 20% of its former extent and will likely 
suffer further due to climate change (CDFW 2016). The historic range of the San Emigdio blue butterfly 
covered a large portion of southern California, from southern Joaquin Valley and Mojave Desert south  
to Victorville, although recent observations are limited to areas around Isabella Lake in Kern County, 
with one observation within Palisades Ranch (CDFW 2016; NatureServe 2020).  

Factors contributing to WKH�VSHFLHV¶�GHFOLQH include cattle ranching, climate change, and limited obligate 
species overlap (CDFW 2016). San Emigdio blue butterflies rely on the presence of fourwing saltbush 
(Atriplex canescens) as a food source for their caterpillars. They also rely on protection from the field ant 
(Formica francoeuri) from parasitoids and predators (CDFW 2016). The overlap of these two obligate 
species is uncommon as saltbush is a desert shrub and the field ant is uncommon in the desert. Mr. Pratt 
concludes this may be the reason the butterfly is so rare and noted once the ant disappears from the site, 
the butterfly disappears soon after (CDFW 2016). At Palisades Ranch, fourwing saltbush often occurs  
in mixed patches with quailbush (Atriplex lentiformis), a facultative wetland plant, which may indicate 
higher likelihood of obligate species overlap for the San Emigdio blue butterfly. 

3.4 Mammals 

3.4.1 Mojave River Vole 

The Mojave River vole (Microtus californicus mohavensis), a subspecies of the California vole  
(M. californicus), is endemic to the Mojave River corridor and has been documented near Victorville and 
Oro Grande, California. In 2019, Lovich (2020) observed a dead Mojave River vole near the bridge in the 
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southern portion of Palisades Ranch. The Mojave River vole is a Species of Special Concern in the state 
of California. Their populations are restricted and disjointed throughout their limited habitat. Threats  
to their populations include loss of riparian habitat along the Mojave River to agriculture and urban 
development, channelization of the river to control flooding, and competition with the non-native house 
mouse (Mus musculus) (Brylski 1998).  

The Mojave River vole is largely unstudied, so its life history is interpreted from research on the 
California vole and other subspecies (e.g., the Amargosa vole [M. c. scirpensis]). The Mojave River vole 
occurs in grassy or riparian habitats along the Mojave River where it forages on grasses, forbs, and marsh 
vegetation. The Typha domingensis ± T. latifolia ± Phragmites australis ssp. americanus Western Marsh 
Alliance described in Chapter 3.1 could provide habitat for the Mojave River vole. Burrows are placed  
in non-flooded areas of their habitat and the voles will create runways around their burrows through 
vegetation. They find cover from predators in their burrows, and in downed wood and brush piles. Habitat 
use at varying elevations occurs, as documented in the Amargosa vole seeking shelter at higher elevations 
than the lowest riparian corridor during flood events. Breeding may occur year-round but is most 
prevalent in February and March, the wet season in the Mojave Desert. The YROH¶V�JHVWDWLRQ�SHULRG� 
is 21 days, which produces an average of four offspring per litter. The voles may breed in their first year 
of life and have up to five litters of offspring annually (Brylski 1998). 

In 2020, ECORP Consulting, Inc. conducted pre-survey studies using aerial imagery and a preliminary 
habitat assessment to identify potential Mojave River vole habitat. Trapping studies informed by the 
habitat assessment will be conducted in Spring or early Summer 2021 in areas where potential Mojave 
River vole habitat and/or presence was detected. Results of the studies will be presented in a Biological 
Technical Report expected to be completed in 2021. The riparian restoration described in this plan would 
benefit the Mojave River vole by improving existing habitat and creating new habitat at Palisades Ranch.  

3.4.2 Bats 

Desert riparian habitat typically supports high relative bat species diversity and activity levels (Drost and 
Hart 2008; Williams et al. 2006). Palisades Ranch, in particular, contains a variety of landforms, water 
features, and vegetation types that likely provide suitable roosting and foraging habitat for several bat 
species. The Draft Land Management Plan for Palisades Ranch (CDFW 2016) identifies four special-
status bat species that have been documented within the vicinity of the Property: pallid bat (Antrozous 
pallidus���7RZQVHQG¶V�big-eared bat (Corynorhinus townsendii), spotted bat (Euderma maculatum), and 
silver-haired bat (Lasionycteris noctivagans). In addition, western mastiff bat (Eumops perotis) may also 
occur within the Property (Gogul-Prokurat 2017a). All of these bat species are threatened by a multitude 
of factors, including white-nosed syndrome (caused by Pseudogymnoascus destructans), habitat alteration 
and loss, drought, fire, and climate change (CDFW 2014, 2015). 

3.4.2.1 PALLID BAT 

Pallid bat is listed as a Species of Special Concern by the CDFW (2019). Unlike most of the bats in the 
order Chiroptera, pallid bats are not specialized aerial insectivores. Instead, they glean their prey from 
vegetation or the ground (Wilson and Ruff 1999). Their varied diet consists mainly of terrestrial 
invertebrates such as scorpions or centipedes, although larger prey, such as lizards, may also be taken. 
Pallid bats generally roost in crevices, although they have also been documented roosting in buildings and 
in trees. Pallid bats are generally detected in upland desert habitat, although they will also utilize riparian 
forest areas (CDFW 2014; Reid 2006). Suitable habitat for this species may be present on the Property 
(Gogul-Prokurat 2017b). 
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3.4.2.2 72:16(1'¶6�%,*-EARED BAT 

7RZQVHQG¶V�ELJ-eared bat is listed as a Species of Special Concern by the CDFW (2019). This bat  
is generally found roosting in abandoned mines, caves, and buildings. Townsend¶V�ELJ-eared bats are 
found in a variety of habitats, from upland desert scrub to coniferous forest, and are most commonly 
encountered within mesic habitat, where they prey on moths and other flying insect species (CDFW 
�������7RZQVHQG¶V�ELJ-eared bat LV�RIWHQ�UHIHUUHG�WR�DV�D�³TXLHW�EDW,´�DV�LW�ZLOO�RIWHQ�SURGXFH�ORZ-
amplitude vocalizations and can also hunt by sight alone; as a result, it is rarely detected acoustically and 
may be underrepresented in acoustic studies. Suitable habitat for TownsHQG¶V�ELJ-eared bat may  
be present on the Property (Gogul-Prokurat 2017c). 

3.4.2.3 SPOTTED BAT 

Spotted bat is listed as a Species of Special Concern by the CDFW (2019). In the Western US, this 
species is found in arid areas and also occurs in coniferous forests. They are frequently detected near 
rocky outcrops, which they are known to utilize for day roosting habitat; spotted bats will also roost  
in caves (Wilson and Ruff 1999). This species is also known to forage within riparian marsh habitat 
(Williams et al. 2006). Spotted bats feed on several species of moths and other flying insects. 
The Property contains 8.5 hectares (21 acres) of riparian marsh habitat (see Chapter 3.1) and may provide 
foraging habitat for this species (Gogul-Prokurat 2017d). 

3.4.2.4 WESTERN MASTIFF BAT 

Western mastiff bat, also known as greater bonneted bat, is listed as a Species of Special Concern by the 
CDFW (2019). Western mastiff bat habitat may be present within the Property (Gogul-Prokurat 2017a). 
These are fast, high-flying bat species that are known to roost in elevated features with high exposure, 
such as rock crevices, buildings, and hollow trees. Western mastiff bats are known to fly up to 25 km  
(15 miles) nightly to foraging areas, where they feed on large insects such as moths, crickets, 
grasshoppers, cicadas, beetles, and bees (Reid 2006, Wilson and Ruff 1999).  

3.4.2.5 SILVER-HAIRED BAT 

Silver-haired bat is considered a special-status species by the CDFW (2019) and may occur anywhere in 
California below 2,743 meters (9,000 feet) during migration. This bat is a tree specialist; they will utilize 
hollow trees, bark, and woodpecker holes as maternity and day/night roost sites. The Populus fremontii 
Great Basin Riparian Forest Alliance covers 48 hectares (119 acres) of the Property and may provide 
roosting habitat for this species (Gogul-Prokurat 2017e). Silver-haired bats forage less than six meters  
(20 feet) above wooded areas and water features for a variety of small flying insects, such as moths, 
beetles, flies, and ants (CDFW 2014, Wilson and Ruff 1999). 

3.5 Aquatic Species 

3.5.1 Mohave Tui Chub 

The Mohave tui chub is the singular native fish endemic to the Mojave River basin in CaliforQLD¶V�6DQ�
Bernardino and Kern Counties. Mohave tui chub are adapted to the slow moving, lacustrine-like 
hydrology of the Mojave River as it occurred before human-made alterations (USFWS 2009). The fish are 
minnow-like, range between 10±23 cm (4±9 inches) in length, and feed on plankton, insect larvae, and 
detritus. Their lifespan is around two years and spawning activity occurs from March to April, and 
occasionally October, when water temperatures reach 18°C (NatureServe 2020; USFWS 2009).  
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In the 1930s, the Arroyo chub (Gila orcutti) was introduced into the Mojave River, and by the 1970s, the 
genetically pure Mohave tui chubs were extirpated from the river due to competition and hybridization 
(USFWS 1984, 2009). The USFWS listed the Mohave tui chub as endangered under the ESA in 1970. 
The last population of genetically pure Mohave tui chub inhabited Soda Springs, a series of ponds near 
the terminus of the river, which were then used to establish new populations in refugia habitats (USFWS 
1984).  

From 1939 to 2011, translocation of the Mohave tui chub has been attempted at 17 seeps, springs, and 
ponds in southern California and Nevada, but most populations did not establish (USFWS 2009). 
Flooding, poor water quality, insufficient water quantity, and disease have been attributed to the 
extirpation of translocated populations (NatureServe 2020). As of 2007, the Mohave tui chub inhabit three 
refuge locations: Lake Tuendae and MC Spring at Soda Springs, Lark Seep at China Lake Naval Air 
Weapons Station, and at Camp Cady Wildlife Area along the Mojave River; all of which are human-made 
or human-maintained habitats (USFWS 2009). The Lark Seep population, established in 1972, contains 
the largest and most genetically diverse population of the fish (United States Navy 2015); however, naval 
station personnel are interested in translocating the population off-site due to pond maintenance concerns 
(Lovich 2020).  

USFWS (2009) recommends translocating populations of around 500 fish into refuge locations within the 
Mohave tui chub¶V�KLVWRULFDO�UDQJH�DORQJ�WKH�0RMDYH�5LYHU��5HIXJH�KDELWDWV�VKRXOG�RFFXU�DV�SRQGV� 
or pools at least 1.2 meters (4 feet) deep and have an inflow of fresh water to maintain water quality. 
Water quality should range in temperature from 3±36°C, dissolved oxygen greater than 2 parts per 
million, salinity between 40 and 323 millimols per liter, and pH less than 10. Aquatic vegetation should 
occur in the habitats to support aquatic invertebrates and provide spawning substrate (USFWS 2009). 
Typical aquatic vegetation in Mohave tui chub habitat includes southern cattail (Typha domingensis), 
chairPDNHU¶V�EXOUXVK, aquatic ditchgrass (Ruppia maritima), and algae (USFWS 1984). Excessive cattail 
cover should be removed to regulate dissolved oxygen and maintain open water. Riparian vegetation 
should exist around the waterbodies to provide shade and cool water temperatures.  
To ensure establishment, the refuge habitat should be free of competing and predatory aquatic species 
(USFWS 2009). A translocated population of Mohave tui chub to Palisades Ranch would support the 
86):6¶�JRDO�RI�GRZQlisting the species from endangered to threatened if 6 translocated populations can 
thrive for 5 consecutive years in habitats along the Mojave River (USFWS 2009).  

3.5.2 Southwestern Pond Turtle 

The southwestern pond turtle (Actinemys pallida), formerly known as the Western pond turtle 
(A. [Clemmys] marmorata), occurs from the central coast range south of the San Francisco Bay area to the 
VSHFLHV¶�VRXWKHUQ�UDQJH�ERXQGDU\ in Baja California. This species occurs from around sea level to  
2,041 meters (6,696 feet) in elevation. The southwestern pond turtle is listed as a Species of Special 
Concern by the CDFW (2019). Illegal collection, non-native turtle and frog species, and habitat loss are 
the primary threats to this species. Southwestern pond turtles have been observed along the Mojave River 
near Victorville, Hesperia, and along the Mojave Narrows (Bureau of Land Management 2005; Lovich 
2020; Nafis 2020).  

Habitat for the southwestern pond turtle is varied, and consists of ponds, lakes, rivers, streams, creeks, 
marshes, and irrigation ditches with abundant riparian and aquatic vegetation in woodland, forest, and 
grassland habitat. This species utilizes deeper areas, such as pools, in streams, rivers, or creeks. 
Southwestern pond turtles require basking sites to watch for predators, and will use various substrates 
such as logs, rocks, cattail mats, and exposed banks (Nafis 2020). This species nests in sandy banks near 
slow-moving streams but will also move considerable distances (up to 100 meters [330 feet]) from water 
into upland areas to lay their eggs (CDFW 2014; Storer 1930). A study of western pond turtles in Oregon 
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reported nest sites were located in areas with sparse ground cover, low vegetation (less than 45 cm  
[1.5 feet]), southern to southeastern aspects, gentle slopes (less than 40 degrees), and in close proximity 
(less than 200 meters [656 feet]) to aquatic habitat (Rosenberg et al. 2009). 

Trapping surveys for this species were conducted in 2020 by USGS, Southwest Biological Science Center 
(Lovich et al. 2020). Surveys were conducted using 2.5-foot diameter hoop traps and performed in 
ponded areas created by beaver dams within the riparian corridor of the Property. No southwestern pond 
turtles were captured or observed during approximately 117 trap hours. 

3.5.3 Arroyo Toad 

The arroyo toad (Anaxyrus californicus) occurs in low gradient, medium-to-large streams and rivers with 
intermittent and perennial flow in coastal and desert drainages in central and southern California, and 
Baja California, Mexico (CDFW 2019; Nafis 2020). Arroyo toad was listed as federally endangered  
in 1994 (59 FR 64859) (USFWS 1994). This species is currently believed to be extirpated from the 
Mojave River (USFWS 2014d); however, potential arroyo toad habitat is present within the Property. The 
USGS, Southwest Biological Science Center conducted presence-absence surveys for this species on the 
Property in March 2020 and deployed a Wildlife Acoustics Song Meter in June and July 2020 to detect 
arroyo toad calls (Lovich et al. 2020). No arroyo toads in any life stage were observed during the surveys 
nor were any detected from recordings made on the song meter.  

Arroyo toads are found in aquatic, riparian, and upland habitats, and require slow-moving streams with 
sandy soils and streamside terraces (Sweet 1992). This species requires very shallow, still, or low-flow 
pools for breeding, egg-laying, and tadpole development. Periodic flooding and scouring of channels  
is a critical element in the creation and maintenance of arroyo toad habitat (Madden-Smith et al. 2005). 
Due to its specific ecological requirements, the arroyo toad is particularly vulnerable to habitat 
destruction and alteration. Additional threats to this species include non-native predators such  
as American bullfrogs (Lithobates catesbeianus) and fish, drought, fire, and climate change (Campbell et 
al. 1996; Jennings and Hayes 1994; Sweet 1992). 

3.5.4 California Red-legged Frog 

The California red-legged frog (Rana draytonii) is federally listed as threatened according to the ESA 
(USFWS 1996). It is the largest native frog in the western United States and can reach up to 12.7 cm  
(5 inches) in length. The Property may provide habitat for this species, although it is likely extirpated 
from the Mojave River. The USGS, Southwest Biological Science Center conducted presence-absence 
surveys for this species on the Property in March 2020 and deployed a Wildlife Acoustics Song Meter in 
June and July 2020 to detect anuran calls (Lovich et al. 2020). No California red-legged frogs in any life 
stage were observed during the surveys, nor were any detected from recordings made on the song meter.  

This species can be found within 1.6±3.2 km (1 to 2 miles) of suitable breeding sites, which are 
characterized by deep, still or slow-moving water deeper than 0.8 meters (2.5 feet), with varying amounts 
of edge and emergent plant cover (although sites with dense riparian and aquatic vegetation are preferred) 
(USFWS 2017). California red-legged frogs breed primarily in ponds (including stock ponds), but will 
also use streams, marshes, and lagoons (Elliott et al. 2009; USFWS 2017). Suitable breeding sites remain 
moist and cool through the summer. In the summer or during periods of drought, this species often 
aestivates in upland terrestrial habitat, and will use rocks, leaf litter, buildings, or small mammal burrows. 
Bullfrogs and predatory fish are considered primary threats to this species, which can feed on tadpole, 
metamorph, and juvenile age classes. Ephemeral water features that become dry for part of the year are 
favorable breeding sites for the California red-legged frog, as they will not support the life cycles  
of predators, such as bullfrogs and predatory fish, that feed on them (USFWS 2017).  
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3.5.5 Beavers 

Although beavers (Castor canadensis) are not special-status species, their beneficial activities, 
particularly dam building, in the Mojave River have many conservation implications. Extensive fur 
trapping in the 1800s and near extirpation of beavers led to the misconception that beavers and their 
habitat were absent on southern California rivers (Lanman et al. 2013). The unpredictable nature of flow 
regimes in dryland rivers with periodic droughts and flash floods limits riparian vegetation and beaver 
habitat extent, but dam and reservoir construction have increased riparian vegetation and likely increased 
beaver abundance (Gibson and Olden 2014). Beaver dams are abundant in the upstream half of the 
Property, and this area also has high biodiversity. 

Beavers prefer riparian trees (red willow, GoRGGLQJ¶V�ZLOORZ, and Fremont cottonwood) for dam 
building. Foraging has been demonstrated to increase red willow growth rate but can be detrimental  
to cottonwoods, especially where cottonwoods are already limited by flow regulation (Gibson and Olden 
2014). Fencing of young cottonwoods may be necessary along beaver-occupied rivers or streams where 
cottonwoods are less common. Non-native plants such as perennial pepperweed may also benefit from the 
increased stability provided by beaver dams. Beaver dam breaching and re-building creates disturbance 
that riparian shrubs and trees such as willows and cottonwoods are adapted to; however, this disturbance 
could also benefit tamarisk, especially if it occurs during summer when willows and cottonwoods are  
no longer releasing seeds. 

Beaver dams increase fluvial geomorphic diversity (i.e., increase type and abundance of landforms) and 
surface water extent. Beaver ponds are associated with a higher diversity of riparian birds and small 
mammals (Gibson and Olden 2014), including some non-native, invasive species such as bullfrogs and 
crayfish that are predators and competitors of special-status species such as the arroyo toad. Beaver dams 
can reduce channel incision if dams persist long enough for sediment to accumulate, and beaver 
introductions and beaver dam analogs (BDAs) are commonly used in stream and river restoration 
(Pollock et al. 2015). 

3.6 Human History and Land Use 
The Palisades Ranch Property is within the traditional landscape of the Mohave peoples, who included the 
Serrano and Vanyume. The Mohave peoples lived in village-hamlets (Bean and Smith 1978). They could 
be categorized as gatherers who occasionally hunted. They utilized upland resources such as pinyon pines 
as well as lowland resources like cactus and other various roots, tubers, and seeds (Bean and Smith 1978). 
Typically hunted resources were rabbits, deer, and birds such as quail. 

Post-contact history for the state of California is generally divided into three periods: the Spanish period 
(1769±1822), Mexican period (1822±1848), and American period (1848±present). In these three periods 
indigenous groups across California experienced different types of colonialism in different ways. 
The Spanish mission and presidio occupation imposed Christianity on indigenous peoples of the area 
beginning in 1769. Coastal missions were most instrumental in imposing new belief systems and new, 
stringent, discipline imposed by Spanish occupation of the coastal areas and beyond forced a shift  
in social sensibilities among indigenous people (Jackson and Castillo 1995). During the Spanish period, 
non-mission indigenous people were permitted to move around freely and own property, typically if they 
were not idle in occupation. Despite some of these liberties, Spanish colonial rule heavily imposed its 
institution on indigenous groups. 

The Mexican period began in 1822, following Mexican independence from Spain, and the following 
decade included an ultimately successful effort by the new government to secularize the missions. Those 
indigenous people disenfranchised and captive in the mission systems were transferred to a new system  
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of debt peonage (Hurtando 1988; Rawls 1984). Previously captive indigenous people were permitted  
to live in villages on lands granted to Hispanics and were effectively indentured to provide labor to the 
landowners. Non-captive indigenous people were permitted to continue to occupy their villages and hunt 
or collect their traditional foods in their traditional places, even if those places were incorporated within 
Mexican or Spanish land grants. At this time, indigenous groups in the area began integrating into  
Euro-American culture, often leaving traditional lifeways behind for occupations within Euro-American 
or Spanish-Mexican agricultural systems by becoming ranch hands (vaqueros) and farm laborers. 
Extending to 1848, the Mexican period includes the events when Euro-American occupation of California 
increased after the Mexican-American War (1846±1848). Though the previous decades had been difficult 
for indigenous groups, the postwar period was especially devastating.  

Beginning in 1848, indigenous peoples experienced not just a change in colonial rule, but also an influx 
of nonnative people due to the discovery of gold at Coloma. The Mexican-$PHULFDQ�:DU¶V�HQG�UHVXOWHG�
in swift land grabs, additional cultural disruptions, and decimation of indigenous populations (Hurtando 
1988; Rawls 1984). It is estimated that that 20% of the indigenous population of California died between 
1848 and 1852, falling from an estimated 71,050 to 60,450 individuals (Cook 1976). Three decades later, 
the indigenous population is estimated at only 12,500 individuals, less than 20% of its size prior to the 
California Gold Rush (Cook 1976). Population health degradation was most severe during this period 
when California was a territory of the United States, but natural resource degradation and restriction had 
just begun.  

Early land use of the Mojave River area by non-indigenous peoples between 1769±1870 was livestock 
ranging prior to the establishment of trails systems. 6SDLQ¶V desire to link large commercial colonies 
throughout present-day New Mexico and southern California without having to negotiate the Grand 
Canyon resulted in the famous expedition of Francisco Dominguez and Father Silvestre Velez de 
Escalante in 1776. The Spanish friars and eight companions left New Mexico in search of a more 
northerly overland route between Santa Fe and Monterey, California (Swanson 1995), but were ultimately 
impeded by bad weather. Although the explorers failed to achieve their primary objective, their field 
notes provide some of the first historic-period accounts of the Native inhabitants and regional landscape. 
This route, combined with the trails explored by Father Francisco Garcés in 1776 and Jedediah Smith  
in 1826, was later incorporated into the Old Spanish Trail which passes south east of the Palisades Ranch 
project vicinity. 

Two yeDUV�DIWHU�6PLWK¶V�H[SHGLWLRQ��WKH�0H[LFDQ�WUDGHU�$QWRQLR�$UPLMR�FRPSOHWHG�WKH�URXWH�EHWZHHQ�
New Mexico and the California coast initiated by Dominguez and Escalante, finishing in Los Angeles 
rather than Monterey. The trail exited southern Utah and crossed through northwestern Arizona before 
entering Nevada near Bunkerville. From here, the route curved to the southwest, passing through the 
future site of Las Vegas before entering Alta, California (Elliott 1987; Hulse 1990). When the party 
reached the Mojave River, they followed it to Los Angeles (Paher 1971). 

The inauguration of the Spanish Trail was a watershed event. The route immediately became a major 
component of the trade network between the West Coast and the interior country. Development of the 
trail as a major trade route was spurred by the livestock industry, particularly the legal (and illegal) 
commerce of horses and mules purchased in California and transported east to Santa Fe. The Old Spanish 
Trail became the main mode of long-distance transportation for the American Southwest during the 1830s 
and 1840s, connecting Santa Fe to Los Angeles and completing a highway that ran from Independence, 
Missouri, to Los Angeles, California.  

A group of Mormon volunteers, dubbed the Mormon Battalion, who were enlisted for the Mexican±
American War traveled the Spanish Trail after their discharge from service in 1848 (Swanson 1995). 
Most members of the battalion traveled to northern Utah along a section of the Old Spanish Trail from 



Conceptual Riparian Restoration Plan for Palisades Ranch 

80 

Los Angeles through the Las Vegas Valley (Smart 1994). Thereafter, this corridor, including a portion  
of the Old Spanish Trail, was commonly referred to as the Mormon Road. Traffic on the eastern leg of the 
Old Spanish Trail diminished by the end of the Mexican War in 1848, and the Mormon Trail rose  
to prominence as the primary commercial route connecting Salt Lake City and southern California via  
Las Vegas (McCracken 1992). The Mormon Trail was increasingly used after the discovery of gold  
in California and the accelerating interest in mining exploration in Death Valley. Over time, miners 
established boom camps, which provided a market for ranching operations (McCracken 1992). 

An overland mail route came through the Palisades Ranch project vicinity in the 1850s. A strategic way  
to improve mail service by subverting poor weather, in 1854 a four-year contract took mail from Salt 
Lake City through the area to San Diego (U.S. Postal Service 2010). Utilizing pack mules, horseback 
saddle bags, and wagons, mail was carried to California residents vial portions of the Mormon Trail until 
1858 (U.S. Postal Service 2010).  

As automobiles began to change American life, wagon roads and overland mail routes began to giving 
way to auto trails for commerce, travel, and tourism. The National Old Trails Road was near the Palisades 
Ranch vicinity and was established in 1912. Later in 1926 a series of auto trails across America, including 
trials in the Palisades Ranch vicinity, were aggregated into the nationwide network of numbered 
highways. The National Old Trails Road (also known as the National Trails Highway) in the Palisades 
area was designated part of the famous Route 66 along with other auto trail segments. Auto travel mostly 
transported people and facilitated commerce through the Palisades Ranch area until the mid to late 
twentieth century when a transition in landscape use occurred. 

In the late nineteenth century, the Palisades Ranch vicinity may have first been homesteaded by Aaron 
Lane. He ranched livestock and alfalfa in the area (Thompson and Thompson 1995). The Palisades Ranch 
may have developed from the economic momentum of commercial traffic along the Mohave Road and 
nearby station named for Aaron, as /DQH¶V�&URVVLQJ� Local knowledge indicates that later, in the 1930s 
the Palisades Ranch was a family farm property, where they continued to plant alfalfa as well as fruit 
trees beginning the 1930s (Hill Family 1993). In 1937 a large flood washed out the alfalfa field and 
transported some of the farm equipment down river.  

A transition from pastoral land use to more urban and industrial land use in the Mojave River area of San 
Bernardino County was underway by the 1970s. Urban and city-GZHOOLQJ�GHQL]HQV�IURP�&DOLIRUQLD¶V�
inland empire and surrounding areas moved east to the desert for a variety of reasons. The newly founded 
community of Helendale (established in approximately 1970) was the biggest draw. While specific socio-
cultural drivers may have catalyzed urbanization of the Mojave River area during the late historic and 
modern times, the theme of leaving the family ranch in the past in favor of housing tracts was most 
impactful to the Palisades Ranch property. This theme was common to the late nineteenth century 
development of the broader Southern California area too (Wade et al. 2009). 

In the late twentieth century, the Palisades Ranch property was owned by Bob Older and his wife Betsy. 
The Palisades Ranch property totaled 890 hectares (2,200 acres) in 1980 and 1981 (Los Angeles Times 
1980; San Bernardino County Sun 1981). As early as 1980, Mr. Older sought to sell more than 75%  
of his land, roughly 688 hectares (1,700 acres) (Los Angeles Times 1980; San Bernardino County Sun 
�������7KH�SURSHUW\�IRU�VDOH�ZDV�GHWDLOHG�DV�³WKH�QRUWKHUQ�ô�DFUHV´�ZKLFK�IHDWXUHG�7.2 km (4.5 miles)  
of Mojave River frontage, a private aLUSRUW��DQG�GZHOOLQJV�RQ�³WKH�FHQWUDO�����DFUHV´��San Bernardino 
County Sun 1981).  

The Olders aggregated their 890-hectare (2,200-acre) ranch landholding from the Silver Ranch, Triangle 
Ranch, and Hill Ranch, which when combined, were renamed to the Palisades Ranch (San Bernardino 
County Sun 1970). The Silver Ranch was also known as the Silver River Ranch that was previously 
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owned by the Delfino Brothers. In 1990, the Palisades Ranch produced alfalfa on 81 hectares (200 acres) 
near the river (Nordyke 1990). Bob Older died at the Palisades ranch property on Ranch Oct 13, 1995  
at the age of 74 (San Bernardino County Sun 1995). Mr. Older was survived by his wife sons Steve and 
Bob.  )LYH�\HDUV�SULRU�WR�0U��2OGHU¶V�GHDWK��a time capsule was buried at the ranch, with the intent  
to be opened in 2090 (Nordyke 1990). 

1HLJKERULQJ�WKH�2OGHUV¶�3DOLVDGHs Ranch in the late twentieth century were several other agricultural 
enterprises. The cattle and alfalfa producing Helendale Ranch, the Hayes pullet Ranch, the Manuel Cortes 
Ranch-Cordoza Dairy Ranch, and the 5-M Ranch which produced Charolais cattle, all near the Palisades 
Ranch (San Bernardino County Sun 1970). 

4 CONCEPTUAL RIPARIAN RESTORATION PLAN 
Throughout this chapter, actions categorized as riparian or river enhancement and restoration are 
prescribed. Riparian enhancement actions include planting, soil amendments, irrigation, weed treatments, 
and placement of small woody debris. Riparian restoration actions include river channel alignment, 
terrace cutting, grading, installation of in-channel structures, and other construction actions that require 
heavy equipment. Best management practices (BMPs) during construction and long-term management of 
the property will be described in the 30% Conceptual Restoration Plan for Palisades Ranch and in the 
Overview of Long-term Management of the Property. Those documents will address ongoing monitoring 
and maintenance of the restored habitats described in this Conceptual Riparian Restoration Plan to 
address threats (e.g., off-highway vehicle [OHV] trespass, exotic plant species, pathogens, soil 
contaminants) to the restored habitats and associated special status species. Additionally, long-term 
management will include supplementary measures as needed for promoting healthy riparian habitat, such 
as supplemental plantings, controlled flooding to assist vegetation establishment, and erosion control, and 
include metrics for determining restoration success.  

4.1 Mojave River Restoration 

4.1.1 Design Objectives and Approach 

As stated earlier, the overarching goal for conservation actions identified in this plan is to increase habitat 
for the San Emigdio blue butterfly, Mohave tui chub, southwestern willow flycatcher, western yellow-
billed cuckoo, and least Bell¶V�YLUHR��The 60% river restoration design includes restoration of wet 
shrubland dominated by saltbush that will provide potential habitat for the San Emigdio blue butterfly. 
Other pollinators will also benefit from the mesic and xeric pollinator gardens specified and described  
in Chapter 4.1.5. A population of the Mohave tui chub could be translocated to the 2-acre pond to be fed 
by groundwater or well water. This pond is disconnected from the Mojave River, which would prevent 
introduction of the non-native arroyo chub.  

The Southwestern Willow Flycatcher Recovery Plan (USFWS 2002) identifies that restoration of habitat 
for the southwestern willow flycatcher would also benefit many other riparian species and that any habitat 
restoration approach specific to that species should not only consider entire plant and animal communities 
but also the physical elements and processes that sustain those communities; this necessitates the full 
restoration of a natural flow regime. As recommended by the USFWS (2002), this design would 
reconnect the channel with the entire floodplain, which would allow for natural flooding and dynamic 
flows across the Property and for beavers to expand their distribution at the Property, perpetuating  
a complex and heterogenous floodplain.  
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To expedite establishment and sustainability of new riparian forest, this design would also include 
plantings of cottonwood and willow forest and shrubland, also recommended by the USFWS (2002) for 
restoration of southwestern willow flycatcher habitat. The design would also increase the area of available 
habitat for several state of California special-status birds known to occur at the Property, including least 
%HOO¶V�YLUHR��ZHVWHUQ�\HOORZ-ELOOHG�FXFNRR��&RRSHU¶V�KDZN��/XF\¶V�warbler, summer tanager, yellow 
warbler, and yellow-breasted chat. Additionally, plantings of mesquite would enhance habitat complexity 
DQG�SURYLGH�SRWHQWLDO�IRUDJLQJ�DQG�RU�QHVWLQJ�KDELWDW�IRU�OHDVW�%HOO¶V�YLUHR��ZHVWHUQ�\HOORZ-billed cuckoo, 
and /XF\¶V�Zarbler. 

SWCA used a multi-criteria decision analysis tool to evaluate alternatives for restoration of the 
abandoned agricultural field and adjacent Mojave River channel. Six alternatives were considered that 
were scored based on their ability to meet objectives categorized by improved riparian habitat (canopy 
height diversity, increased perennial flow area, riparian area, increased emergent marsh habitat, reduced 
invasive plants); improved aquatic habitats (perennial deep pools, ephemeral deep pools, off-channel 
perennial pools, in-channel habitat diversity); water quality benefits (reduced hydromodifications, 
hyporheic exchange/nutrient cycling, temperature reduction); regulatory floodplain (requiring a FEMA 
letter of map revision [LOMR], hydraulic benefits, improved conveyance of flood waters); water 
allocation (groundwater/aquifer recharge, water conservation); and maintenance required (channel 
stability, minimized fire risk, reduced flood velocities, reduced riparian invasive plant infestations). The 
alternatives considered consisted of 0) no action; 1) create a backwater channel; 2) create a side channel; 
3) restore the floodplain channel with the floodplain bench, and restore the historic, intermediate 
channels; 4) raise the floodplain of the main Mojave River channel by filling the incised channel and 
cutting a new channel; and 5) disconnect the backwater channel/oxbow. Alternative 3 was ranked the 
highest by the SWCA design team. The Alternative 3 design was modified to include a backwater channel 
and pond to increase riparian and aquatic habitats. 

The recommended approach for aquatic habitat restoration at Palisades Ranch involves reconnecting the 
abandoned agricultural field to the Mojave River by reestablishing a nested floodplain that resembles 
historic floodplain conditions. Reconnecting the abandoned agricultural field to mimic historic floodplain 
conditions entails excavating bifurcated channels and a nested floodplain that would be connected to the 
current lower valley floor active floodplain. Restoration of the agricultural field is anticipated to restore 
the historic floodplain and braided channel form during annual high flows, promote natural recruitment  
of vegetation and beaver colonization, and boost groundwater storage of the floodplain aquifer. The 
design approach will not be hard engineering, but rather a system that will allow for natural processes to 
take place to have the greatest ecological uplift possible. 

The 60% design drawings depict the general restoration site plan, proposed side channel alignments, and 
proposed channel dimensions (Appendix D). The design proposes to construct a main side channel, a west 
branch side channel, and two higher elevation 5-year return interval (RI) channels within the proposed 
nested floodplain in the abandoned agricultural field. The 60% design drawings show a general grading 
plan for the larger trapezoidal side channels and excavated floodplain. The final design is anticipated to 
include a finer-scale grading plan that would include topographic variations along the margins to promote 
habitat variety and add interest to the landscape.  

The main side channel is approximately 2,012 meters (6,600 feet) in length and would support perennial 
wetland habitats in the excavated channel and along the margins. The main side channel is designed to be 
connected to the Mojave River floodplain at the old Heritage Road crossing, enhancing an existing 
bifurcated channel in the floodplain at that location. The main side channel would route Mojave River 
overbank flows through the agricultural field excavated floodplain and connect to other proposed 
bifurcated channels. The main side channel is designed to have 0.5-foot-deep water at the 3.7 cms (130 
cfs) average flow that occurs during the target nesting period (February±April). The main side channel 
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and excavated floodplain would be fully activated during the 1.5-year RI Mojave River flows of 12.7 cms 
(450 cfs). The main side channel ties into the Mojave River at the downstream extents where the Mojave 
River conforms to a quasi-single thread channel. The main side channel would be inundated from Mojave 
River backwater conditions during base flows for approximately 549 meters (1,800 feet).  

BDAs are planned to serve as temporary grade control structures in the main channel of the Mojave River 
to raise the head of the river and promote backwater conditions in the main side channel. The proposed 
BDA structures are not sustainable and are anticipated to partially fail during large flood events and, 
therefore, would not impact the BFEs. The proposed design approach is to temporarily stabilize the side 
channels and floodplain for the first few years after construction to initiate the restoration process, and 
thereafter, the design is anticipated to result in natural channel adjustments. Some localized erosion and 
deposition are anticipated around BDAs which does not pose a risk to infrastructure. Additional BDAs are 
planned to be installed after the initial process of establishing a pilot channel; these structures would assist 
with fully restoring the floodplain by spreading flows across the excavated floodplain, inundating a 
greater area to support riparian habitats, and promoting flow in the other secondary channels. Temporary 
channel and bank stabilization structures are proposed to be installed to promote the process-based 
restoration approach. These treatments are organized according to the flood recurrence interval zone for 
budget purposes; however, exact placement is to be determined during the final design phase.  

The west branch side channel is 434 meters (1,425 feet) long and would function as a backwater channel 
during flows greater than the 2-year RI, as well as an outlet channel for pond maintenance  
or provide irrigation water to the restored riparian areas. The west branch side channel is tied into the 
proposed pond. A radial head gate with a screen is proposed to release pond water down the west branch 
side channel to augment flows in the side channel and excavated floodplain areas as needed  
to support establishment of plantings. 

The design proposes to construct a 0.8-hectare (2-acre) irrigation water pond that could host Mohave tui 
chub. The proposed pond would include an island to provide potential nesting, rearing, and basking sites 
for southwestern pond turtles. The pond would have a continuous 100-year RI flood elevation berm 
around the area to prevent capture during flood event flows. An ethylene propylene diene monomer 
(EPDM) liner is proposed to hold water and reduce seepage. EPDM is safe for fish, would not  
be penetrated by plant roots, and typically has a 20- to 30-year design life. A stone wall is proposed on the 
west side of the pond to support deep water and shade and provide an opportunity for an overlook area for 
recreation and education. The pond is designed with a maximum depth of 2.15 meters (7 feet) and an 
average side slopes of 3:1, which is within the range of slopes where Pilliod et al. (2013) documented 
overwintering pond turtles in California utilizing shelter sites. A minimum water depth of 1.2 meters (4 
feet) is recommended to reduce cattail invasion and stabilize dissolved oxygen and temperature 
fluctuations (USFS 2011). A 2-foot-deep terrace is planned around the south and west perimeter of the 
pond. Water levels of the pond would fluctuate and inundate this terrace to support additional shallow 
water habitats. The side slopes and the upper-level terrace will be planted with bulrush to compete with 
cattails.  

The design anticipates some disturbance to the Mojave River and riparian area (Appendix D). The design 
plans to remove select trees and large branches in order to clear access for construction activities and 
install proposed restoration structures (e.g., toe wood bank stabilization, BDAs, wood enhancements). 
The disturbance areas are shown on the 60% plans (Appendix D). Harvested trees, large limbs, and brush 
are needed to construct proposed restoration structures. A field biologist will mark all trees for removal 
and trimming prior to construction. All limbing of branches greater than 10 cm (4 inches) in diameter are 
proposed to be conducted by a California certified arborist. Willow transplants and on-site cutting of 
willow stakes and cottonwood poles will also be directed by the field biologist. Areas disturbed for 
restoration implementation will be restored or enhanced.  
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The design approach aims to restore the historic floodplain footprint and maximize ecological uplift using 
process-based principles. Excavation of the abandoned agricultural field to lower the grades to the 2-year 
and 5-year RI flood terraces with side channels that function as Mojave River high-flow channels will 
restore natural processes. The installation of wood structures and other natural materials will promote 
short-term recovery and provide the needed stability until vegetation establishes. The restoration approach 
will not include many engineered structures to retain the channel but will encourage natural adjustments 
and beaver activity.  

The recommended approach for construction phasing is to excavate the nested floodplain and leave a 
coffer dam in place for 2 growing seasons to isolate the freshly excavated areas from the Mojave River 
and allow for woody riparian vegetation (i.e., willows and cottonwoods) to establish. Once robust root 
mass and riparian vegetation has established across the excavated floodplain, the coffer dam will be 
removed to allow Mojave River flows to connect to the restored channel. Once Mojave River flows are 
connected to the excavated floodplain, natural processes will take place to form a main side channel 
within the corridor. The restoration approach assumes the side channel would form within the excavated 
2-year floodplain terrace and would meander and migrate across the excavated corridor. BDAs would be 
placed to enhance the process of restoring hydraulic conditions and promote additional beaver activity in 
the restored area.  

The design aims to restore natural processes and provide the following benefits: 

x Restore historic floodplain with the construction of a 2-year RI nested floodplain terrace and  
5-year RI terraces. 

x Restore historic secondary channels in the floodplain by constructing side channels through the 
abandoned agricultural field that are connected during Mojave River annual high-flow events.  
A total of 2.4 kilometers (1.5 miles) of annual flow side channel aquatic habitat is proposed, and 
1,067 meters (3,500 feet) of channels are proposed to be activated at the 5-year RI flow. 

x Restore backwater conditions to promote wetland habitats in the floodplain. 

x Promote groundwater recharge of the floodplain aquifer. 

x Promote natural recruitment of riparian vegetation. 

x Restore native plant diversity to 170 acres of the abandoned agricultural field and enhance an 
additional 20 acres within the project area. Mesic pollinator gardens and xeric pollinator gardens 
are planned to enhance habitats and landscape aesthetics.  

x Enhance aquatic habitats with the construction of wood structures and bank structures.  

x Provide opportunities for natural area recreation and educational stewardship program hosting. 

x Construct a 2-acre pond to be used as irrigation water and potential to support Mohave tui chub 
conservation. 

4.1.2 Project Considerations 

x Construction phasing is recommended to isolate the freshly excavated floodplain corridor in the 
agricultural field from Mojave River flows until vegetation has established. A coffer dam  
is recommended to be maintained for 2 growing seasons until the floodplain corridor establishes 
vegetation cover. 

x Restoration of the floodplain will require a FEMA LOMR. Although preliminary investigation 
indicates that the proposed design will not raise BFEs, the delineated 100-year boundary will  
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be adjusted. A boundary change requires significantly less effort than raising a BFE and could  
be accomplished in a shorter time frame, thereby reducing hydraulic modeling and reporting 
efforts.  

x BDA structures in the Mojave River will promote beaver activity to build upon these structures; 
however these structures are not stable and would fail given a large event. Hydraulic modeling 
results show that the design does not impact the BFEs and the adjacent San Bernardino Flood 
Control District non-certified levee. The design proposes to excavate 120,000 cubic yards of 
material out of the floodplain thereby creating a wider floodplain and enhancing flood flow 
capacity of the Mojave River in the project area. A permanent two-track maintenance access road 
is planned within the constructed riparian and wetland areas so that areas can be periodically 
maintained. The initial Nationwide 27 permit should include these areas so that future work could 
occur by obtaining a Nationwide 3 permit for channel maintenance.  

x The San Bernardino Flood Control District has expressed interest in partnering this project. They 
would like to evaluate potential improvements to the non-certified levee and are actively seeking 
opportunities for mitigation (Drake 2020).  

x A temporary irrigation system should be operated for 1 to 3 growing seasons until vegetation is 
established. A permanent irrigation system is planned to be installed to support the cottonwood 
field in the upland area. The elevation of the irrigated field is designed so that the pond water 
irrigation can be gravity fed to the field.  

x Water rights and potential project constraints need to be better understood prior to designing  
a temporary irrigation system for upland planting and to provide water to the proposed pond.  
A groundwater pump is planned to provide water to the pond. The volume of the pond  
is 2,588 cubic meters (3,386 cubic yards), and refill twice per year is planned in order to use the 
pond water for irrigation purposes and to reduce pond salinity and temperature to maintain habitat 
conditions for Mohave tui chub (see Chapter 3.5.1).  

x Riparian enhancement through planting is encouraged. The 60% design proposes to construct  
a floodplain corridor with terraces to promote the restoration process; however, the overarching 
goal is for the restoration area in the agricultural field to be self-sustaining. Once the channel 
processes are restored to activate multi-thread channels and encourage beavers to populate the 
area, additional recruitment of vegetation and widening of the floodplain will take place. 
Plantings in the 2-year and 5-year RI flood terraces could be focused at side channel bends and 
clustered in the open spaces to achieve stability in the short term. In the long term, natural 
recruitment of vegetation would occur to fill these areas and establish robust cover. Weed control 
treatments are anticipated to continually be required. The 60% design proposes to excavate  
a 5-year flood terrace near Mojave River Station 6,500 to restore flow to the screwbean mesquite 
(Prosopis pubescens) patch on the west side of the relic island. Figure 38 shows existing and 
proposed conditions of the 2- year and 5-year RI flows in the floodplain.  
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Figure 38. Existing and proposed conditions of the winter base flow inundation in the left and 
right panes, respectively. Additional wetted area created by the new channel is circled in the 
proposed-conditions view.   

4.1.3 Evapotranspiration Estimates 

Evapotranspiration (ET) rates were estimated using a study of riparian vegetation along the Mojave River 
(Neale et al. 2011) and a study conducted along the Rio Grande River in New Mexico (Brower 2018) 
because the Neale et al. (2011) analysis did not include all of the vegetation types associated with this 
project. ET rates reported for these climatically similar locations are comparable for all vegetation 
categories and are supported by the Mojave River riparian water use consumptive report. ET rates assume 
reduction rates published in the USGS investigation (Lines and Bilhorn 1995).  

Initial estimates indicate that ET rates would increase for the proposed conditions when compared with 
existing use as an agricultural field used for alfalfa production (Table 15). The higher ET rates of the 
planned willow riparian forest and riparian shrubland specified for planting in the nested floodplain 
corridor show the greatest environmental consumptive uses. However, whether ET rates for new riparian 
vegetation resulting from this project will be considered consumptive uses needs to be confirmed by the 
Watermaster for the Mojave Water Agency. Available consumptive uses for the project are estimated to 
be 74 acre-feet. If the existing water rights are considered a transfer of use, there may be consumptive use 
adjustments for aquaculture (surface water times 2 meters [7 feet]). This adjustment may not apply 
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because species listed in the Biological Resource Mitigation Plan will benefit (see the 1996 Mojave Basin 
Area Adjudication).   

Table 15. Difference in ET Rates Between Existing and Proposed Conditions of the Project Area 

Vegetation Type Area (acres) ET Rate (acre-
feet/year) Cover (%) Reduction in ET 

Rate (% of cover) 
Estimated ET Rate 

(acre-feet/year) 

Existing Conditions    
 

Alfalfa Production 170 2.4 85 90 408 

Proposed Conditions    
 

Riparian Forest* 52.2 4.1 75 10 214 

Riparian Forest ± 
Irrigated Field* 

12.9 2.8 85 1 36 

Western Marsh** 12.5 5.6 50-70 46 70 

Wet Shrubland** 28.8 2.4 30-50 46 69 

Desert scrub* 48.5 1.1 30-50 46 53 

Pollinator Gardens 13 1.8 85 46 23 

Open Water 
(Pond)** 

2.0 5.7 100 0 11 

Open Water 
(Channels)** 

0.8 5.7 100 0 5 

Total Potential Environmental Consumptive Uses  482 

Potential Difference in Consumptive Uses (Existing to Proposed Condition)  74 

* Riparian forest and desert scrub ET rates derived from Neale et al. (2011). Whether ET rates of new riparian vegetation are considered consumptive 
uses will be determined by the Watermaster at the Mojave Water Agency. 
** Western marsh, wet shrubland, and open water ET rates derived from Brower (2018).  

4.1.4 Proposed Design Features 

Aquatic habitat enhancement structures are planned for the restoration and recovery of the channel and 
floodplain (Appendix D).  

4.1.4.1.1 Channel Wood Structures and Beaver Dam Analog Structures 

The 60% design proposes to use large wood harvested on-site to add variability in the side channels, 
provide cover and organic matter, promote local scour, and enhance aquatic habitats. Wood structures are 
planned at specific locations to help define channels, promote the establishment of a pool with 
overhanging cover, and provide temporary bank stability. Wood structures mimic tree roots and deadfall 
that would naturally occur along the stream banks and channel, aiding in soil stabilization. Over time, the 
woody material degrades but after vegetation has established, which will provide permanent stabilization. 
In addition, wood structures provide aquatic cover, provide channel bed diversity, promote stability of 
islands and micro-topographic features, and provide habitat for aquatic macroinvertebrates that are food 
sources for aquatic species.  

BDA structures are planned for the mainstem of the Mojave River and the main side channel. These 
structures are not designed to be stable at the 100-year flood flow event and will promote the hydraulic 
function of the main side channel by enhancing backwater conditions during Mojave River baseflows. 
These structures often encourage more beaver activity. Construction of BDAs in the side channels after 
the initial establishment of the pilot channel and vegetation establishment of the excavated floodplain are 
proposed. These structures will utilize brush material harvested on-site. These structures promote debris 
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and wood accumulation and encourage beaver activity. These structures are low-cost options for 
restoration treatments to add structure to the proposed side channel (Figure 39).   

 
Figure 39. Example of BDA (Wheaton et al. 2019).  

4.1.4.1.2 Bank Structures 

Bank structures are planned to provide short-term protection and promote long-term stability. Bank 
structures will be constructed of large toe wood, brush layering, and biodegradable materials.  

Toe wood structures are proposed for lateral stability and to enhance pool habitat in the Mojave River and 
side channels (Appendix D). In the Mojave River, these structures would be constructed of large wood 
with diameters of at least 15 centimeters (6 inches) and minimum 1.8-meter-diameter (3-foot-diameter) 
root balls. Toe wood structures in the side channels would be constructed of smaller branch material  
of at least 15 centimeters (6 inches) in diameter transplanted with intact roots placed on top of the buried 
logs. These structures provide lateral bank roughness and act as stable undercut bank cover for aquatic 
habitat. Toe wood is installed in the bank from the bottom of the pool to above the bankfull water level 
and covered with live brush layering. Live brush layering is composed of live cuttings that take root at the 
toe and eventually replace the deadwood toe protection with woody growth (Figure 41). 

Wood habitat clusters are proposed to be placed throughout the 2-year RI and 5-year RI flood terrace. 
These structures are buried brush material; typically, plantings are incorporated into the cluster to 
promote hiding spaces and upland cover for terrestrial species. These structures are typically placed at the 
upstream side of topographic features (islands); and across the floodplain to add roughness to the freshly 
excavated corridor.  

Weed-free non-rice straw should be worked in to the soil to provide organic material, water-holding 
capacity, and resistance from wind erosion.  
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Figure 40. Example of toe wood used in restoration. 

4.1.5 Revegetation and Plant Palette 

Revegetation of the river restoration project area will involve establishing 8 vegetation types that are 
specified in the 60% restoration design plans: western marsh, willow riparian forest and riparian 
shrubland, cottonwood riparian forest, wet shrubland (saltbush), desert scrub, irrigated cottonwood field, 
mesic pollinator garden, and xeric pollinator garden throughout 77 hectares (190 acres) (Table 16). The 
locations for these vegetation types were determined by cross-referencing the riparian vegetation map 
(see Figure 18) with the flood return interval predicted by the hydraulic model and estimated groundwater 
depths for the proposed, restored condition. 

Implementation of the river restoration project will create a new surface on which to establish native 
plants and exclude noxious weeds, especially perennial pepperweed, tamarisk, and giant reed (see Chapter 
4.2.1). A combination of weed-free non-rice straw and established woody riparian vegetation will provide 
temporary stabilization of the channels and minimize noxious weed establishment. For surfaces that are 
disturbed but will be disturbed again during a subsequent phase of restoration, a sterile cover crop with 
wildlife value is recommended for temporary weed control. 

Table 16. Vegetation Types Specified for River Restoration and Vegetation Enhancement in the 
Project Area  

Vegetation Type Flood Return Interval (years) Area (hectares/acres) 

Western marsh �2 5.2/12.9 

Willow riparian forest and riparian shrubland >2 and �9 18.5/45.8 

Cottonwood riparian forest  >5 and �49 11.8/29.1 

Wet shrubland (saltbush) �50 and <100 11.6/28.7 

Desert scrub �100 19.5/48.1 

Irrigated field �100 5.3/12.9 
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Vegetation Type Flood Return Interval (years) Area (hectares/acres) 

Mesic pollinator garden >5 and �49 0.4/1.0 

Xeric pollinator garden �50 and <100 4.7/11.5 

Total  76.9 / 190.1 

The recommended plant palette with plants appropriate for the Property is provided in Table 17. These 
species provide a mixture of growth forms to create a multi-story canopy and habitat for umbrella species 
(e.g., southwestern willow flycatcher) and pollinators. The use of local plants, if possible, is 
recommended because transplanting species from different regions can cause maladaptation. These issues 
can be more pronounced in some species than others. For example, fourwing saltbush has several levels 
of polyploidy depending upon the region from which this plant originates. Depending on the different 
levels of polyploidy, plant recruitment could be reduced. If screwbean mesquite is used for revegetation, 
investigations into the current condition of existing trees and potential die-off and factors contributing to 
regional die-off should be conducted (see Madera 2016). 

Detailed methods for site preparation, soils treatments, planting, herbivory protection, supplemental 
water, monitoring, and maintenance are not included in this plan but should be prepared along with the 
final (100%) restoration design. Site preparation will involve clearing, weed control, and plant salvage. 
Soils treatment may include final grading, crimping, mulch (straw) application, and mycorrhizal 
inoculation. Mycorrhizal inoculation considering potential species-specific mutualisms, especially  
in relation to Fremont cottonwood, should be used to benefit climate change resilience and overall health 
of native plants in relation to potential noxious weeds (Hultine et al. 2020). Translocation of soils from 
existing cottonwood stands that have not been invaded by tamarisk may also provide mycorrhizae. 
Planting methods will be specific to each vegetation type. Herbivory protection with a focus on beaver 
exclusion is specified for riparian forest and shrubland woody plants, including those in the mesic 
pollinator garden, and these methods were incorporated in the cost estimate (Appendix E). Supplemental 
water techniques will be identified during the next phase of design with more information pertaining  
to water rights. 
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Table 17. Plant Palette, Vegetation Type, Species Characteristics, and Proposed Method of Installation 

Species Name Common Name Vegetation Type Growth Form Wetland Indicator Status Inundation Tolerance Drought Tolerance Commercial 
Availability 

Proposed Method of 
Installation 

Spacing  
(feet on center) 

Achnatherum hymenoides Indian ricegrass desert scrub bunch grass UPL none high routinely available seeding Ͷ 

Achnatherum speciosum  
(Stipa speciosium) 

desert needlegrass desert scrub bunch grass UPL none high limited availability seeding if available Ͷ 

Anemopsis californica yerba mansa western marsh perennial forb OBL high none routinely available cuttings/container 6 

Artemisia douglasiana Douglas' sagewort riparian shrubland and woodland perennial forb FAC low medium routinely available seeding Ͷ 

Asclepias californica California milkweed xeric pollinator garden perennial forb UPL low medium limited availability seeding Ͷ 

Asclepias erosa desert milkweed xeric pollinator garden perennial forb UPL low medium limited availability seeding Ͷ 

Asclepias fascicularis Mexican whorled milkweed mesic pollinator garden perennial forb FAC none medium routinely available seeding Ͷ 

Atriplex canescens*  fourwing saltbush wet shrubland shrub UPL none high routinely available seeding Ͷ 

Atriplex lentiformis* quailbush wet shrubland shrub FAC high high routinely available seeding Ͷ 

Baccharis emoryi (B. salicina) Emory's baccharis riparian shrubland shrub FACW medium low limited availability container 10 

Baccharis salicifolia mulefat riparian shrubland shrub FAC low low routinely available container 10 

Bidens laevis smooth beggartick western marsh perennial forb OBL medium low routinely available seeding Ͷ 

Carex barbarae Santa Barbara sedge western marsh graminoid FAC high low routinely available container/plugs 6 

Carex praegracilis clustered field sedge western marsh graminoid FACW high low routinely available container/plugs 6 

Chilopsis linearis desert willow wet shrubland; mesic pollinator garden tree FAC low high routinely available container 18 

Cleome isomeris bladderpod desert scrub shrub UPL none high routinely available seeding Ͷ 

Dichelostemma capitatum bluedicks wet shrubland perennial forb FACU low medium routinely available container 10 

Distichlis spicata inland saltgrass riparian shrubland and woodland; wet shrubland rhizomatous grass FAC high medium routinely available plugs (seeding not 
recommended) 

10 

Elymus trachycaulus slender wheatgrass wet shrubland rhizomatous grass FACU low high routinely available seeding Ͷ 

Elymus triticoides wildrye wet shrubland rhizomatous grass UPL high high routinely available seeding Ͷ 

Encelia farinosa brittlebush wet shrubland shrub UPL none high routinely available container 16 

Ephedra nevadensis Nevada jointfir desert scrub shrub UPL none none limited availability container 10 

Epilobium canum hummingbird trumpet xeric pollinator garden perennial forb UPL none high routinely available container 10 

Eriogonum umbellatum sulphur-flower buckwheat xeric pollinator garden shrub UPL none high routinely available seeding  Ͷ 

Eriophyllum confertiflorum golden-yarrow xeric pollinator garden shrub UPL none medium routinely available seeding Ͷ 

Euthamia occidentalis western goldentop mesic pollinator garden perennial forb FACW low medium routinely available seeding Ͷ 

Fraxinus velutina velvet ash riparian woodland tree FAC low medium routinely available container 18 

Glycyrrhiza lepidota American licorice wet shrubland perennial forb FAC high none limited availability container 10 

Heliotropium curassavicum salt heliotrope wet shrubland perennial forb FACU low medium routinely available seeding Ͷ 

Juncus mexicanus Mexican rush western marsh graminoid FACW high low routinely available container/plugs 6 

Keckiella antirrhinoides snapdragon penstemon xeric pollinator garden perennial forb UPL none medium limited availability container 10 

Larrea tridentata creosote bush desert scrub shrub UPL none high routinely available seeding Ͷ 

Leymus triticoides beardless wildrye wet shrubland; riparian shrubland and woodland rhizomatous grass FAC high high routinely available seeding Ͷ 

Lycium andersonii Anderson wolfberry wet shrubland shrub UPL low medium limited availability container 10 

Muhlenbergia rigens deergrass western marsh; riparian shrubland and woodland rhizomatous grass FAC medium low routinely available container 5 

Panicum urvilleanum desert panicgrass desert scrub rhizomatous grass UPL low high limited availability seeding Ͷ 

Penstemon palmeri Palmer's penstemon xeric pollinator garden perennial forb UPL none high routinely available seeding Ͷ 

Pleuraphis rigida big galleta wet shrubland; desert scrub bunch grass UPL none high routinely available seeding Ͷ 

Populus fremontii* Fremont cottonwood riparian woodland tree FAC medium medium routinely available poles/container 15 

Prosopis glandulosa* honey mesquite wet shrubland tree FACU low high routinely available seeding 15 

Prosopis pubescens* screwbean mesquite riparian woodland tree FAC none medium routinely available container 15 
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Species Name Common Name Vegetation Type Growth Form Wetland Indicator Status Inundation Tolerance Drought Tolerance Commercial 
Availability 

Proposed Method of 
Installation 

Spacing  
(feet on center) 

Prunus ilicifolia holly-leaf cherry mesic pollinator garden shrub UPL none medium routinely available container 8 

Rosa californica California wildrose mesic pollinator garden shrub FAC none medium routinely available container 8 

Salix exigua* coyote willow riparian woodland and shrubland tree FACW high medium routinely available whips 8 

Salix laevigata* red willow riparian woodland tree FACW high medium routinely available whips/container 15 

Salix lasiolepis* arroyo willow riparian woodland and shrubland tree FACW high none routinely available whips/container 8 

Salvia dorrii purple sage xeric pollinator garden shrub UPL none medium limited availability seeding Ͷ 

Salvia mellifera black sage xeric pollinator garden shrub UPL none medium routinely available seeding  Ͷ 

Schoenoplectus acutus* hardstem bulrush western marsh perennial forb OBL high medium routinely available plugs 10 

Schoenoplectus americanus* chairmaker's bulrush western marsh perennial forb OBL high low limited availability plugs 10 

Sphaeralcea ambigua desert globemallow wet shrubland; xeric pollinator garden perennial forb UPL none high routinely available seeding Ͷ 

Sporobolus airoides alkali sacaton riparian shrubland; wet shrubland bunch grass FAC medium high routinely available seeding Ͷ 

Sporobolus wrightii big sacaton riparian shrubland; wet shrubland bunch grass FAC none medium limited availability seeding Ͷ 

Vitis girdiana desert wild grape riparian woodland vine FAC none medium routinely available container 15 

Yucca brevifolia Joshua tree desert scrub shrub UPL none high routinely available container 20 

Sources: California Native Plant Society (2020); USDA (2020)  
Wetland status abbreviations: OBL = obligate; FACW = facultative wetland; FAC = facultative; FACU = facultative upland; UPL = upland  
* Indicates plant material on-site that could be collected and used for revegetation.  
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4.2 Riparian Enhancement 
In addition to the river restoration project, 32 hectares (80 acres) are recommended for riparian 
enhancement consisting of areas identified with extensive perennial pepperweed invasion and areas where 
planting may result in establishment of riparian forest or shrubland (Figure 41). Methods for controlling 
noxious weeds and recommended competitive native plants are provided in Chapter 4.2.1. Monitoring 
annual weed treatment progress and effectiveness will allow adaptive management of riparian 
enhancement strategies. 

Groundwater depth measurements in 2020 suggest that areas near Piezometer 15 have groundwater 
depths similar to the existing riparian forest and shrubland (Piezometer 6 and 17) (see Figure 9). 
Therefore, establishment of riparian forest or shrubland in the unvegetated area east of the island near 
Piezometer 15 is recommended as a 15-acre pilot project with deep planting of willow and cottonwoods. 
Planting with a Waterjet Stinger is recommended for efficient, effective planting of willow whips and 
cottonwood pools (Hoag et al. 2001). Cuttings from no more than 40% of a stand should be harvested 
(Tamarisk Coalition 2014). As suggested by the low groundwater depths at Piezometer 12, riparian 
plantings may have difficulty establishing farther upstream. Results from initial plantings at the 
recommended location will inform future potential riparian planting areas.  
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Figure 41. Areas recommended for riparian enhancement.  
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4.2.1  Integrated Weed Management Plan 

As stated in Chapter 1.2, Objective 3 of this conceptual restoration plan is to minimize occurrence and 
spread of noxious weeds in riparian habitats to increase the integrity of vegetation communities. This 
objective is focused on avoiding monocultures to allow for diversity and habitat complexity to increase 
habitat for riparian and aquatic species of conservation concern. Strategies designed to address this 
objective are listed below. 

x S8: Prioritize noxious weed species for treatment or monitoring. 
x S9: Identify areas of existing noxious weed infestations. 
x S10: Coordinate with Mojave Water Agency and the Mojave Desert Resource Conservation 

District to identify the most effective methods for weed management. 

SWCA documented 10 plant species within the Property deemed to be invasive by the California Invasive 
Plant Council (Cal-IPC), including four plants listed as noxious weeds in California (Table 18). The Cal-
IPC invasiveness rating is based on several criteria, LQFOXGLQJ�WKH�SODQW¶V�XELTXLW\��DELOLW\�WR�UHSURGXFH�
and invade new areas, and the severity of impacts on ecological systems. Cal-IPC ratings are described  
as follows (Cal-IPC 2020a): 

High ± These species have severe ecological impacts on physical processes, plant and animal 
communities, and vegetation structure. Their reproductive biology and other attributes are conducive  
to moderate to high rates of dispersal and establishment. Most are widely distributed ecologically. 

Moderate ± These species have substantial and apparent, but generally not severe, ecological impacts  
on physical processes, plant and animal communities, and vegetation structure. Their reproductive 
biology and other attributes are conducive to moderate to high rates of dispersal, though establishment  
is generally dependent upon ecological disturbance. Ecological amplitude and distribution may range 
from limited to widespread. 

Limited ± These species are invasive but their ecological impacts are minor on a statewide level, or there 
is not enough information to justify a higher score. Their reproductive biology and other attributes result 
in low to moderate rates of spread. Ecological amplitude and distribution are generally limited, but these 
species may be locally persistent and problematic. 

Table 18. Invasive Plant Species Documented at Palisades Ranch and Ranked by Cal-IPC 

Species Name Common Name Cal-IPC Rating 

Arundo donax* giant reed High 

Bromus tectorum cheatgrass High 

Lepidium latifolium* perennial pepperweed High 

Tamarix ramosissima* tamarisk High 

Cynodon dactylon Bermudagrass Moderate 

Bassia hyssopifolia fivehorn smotherweed Limited 

Descurainia sophia flixweed Limited 

Polypogon monspeliensis rabbitsfoot grass Limited 

Salsola tragus* prickly Russian thistle Limited 

Schismus sp. Mediterranean grass Limited 

Source: Cal-IPC (2020b) 
* Indicates noxious weed listed by the California Department of Food and Agriculture (2020) 
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Ideally, managers would control all invasive plants present, but with finite resources, invasive plants must 
be prioritized based on the greatest positive ecological effect. For this conceptual restoration plan,  
we focus on state-listed noxious weeds but also consider plants with a Cal-IPC invasiveness rating  
of high. Of the 10 invasive plants observed within Palisades Ranch, SWCA identified 5 focal species that 
are state-listed noxious weeds: giant reed, cheatgrass (Bromus tectorum), perennial pepperweed, prickly 
Russian thistle, and tamarisk. Plants rated with high invasiveness that are newly documented on the 
Property and occur in small, isolated patches should be treated immediately. 

The Mojave Water Agency and Mojave Desert Resource Conservation District work collaboratively  
to control invasive plants, primarily tamarisk and giant reed, along the Mojave River (Mojave Basin Area 
Watermaster 2019). At Palisades Ranch, giant reed and tamarisk were treated using the aquatic-label 
imazapyr (Habitat) and the cut stump method in 2009, and from 2015 through 2019, 720 hectares  
(1,780 acres) of weeds were treated throughout the Mojave River Basin. This watershed approach to weed 
treatment is very important to the overall success along the Mojave River because propagules often 
spread from upstream to downstream. For this reason, coordination between MDLT, regional agencies, 
and nearby landowners should be an integral component of integrated weed management planning. 
Integrated weed management involves using a combination of techniques, including prevention, for long-
term weed management. Information about the life history of noxious weeds, prevalence and distribution 
of these plants within the Property, and recommended integrated management treatments are provided 
below. Multiple discussions and communications with MDRCD, especially Ken Lair, informed the 
recommended management treatments. 

4.2.1.1 FOCAL SPECIES AND RECOMMENDED TREATMENTS 

Giant Reed 

Giant reed is a tall perennial grass that forms dense monotypic stands along riparian areas and wetlands 
(Cal-IPC 2011). Native to eastern Asia, this species was used for erosion control along drainage canals  
in the 1820s and has now invaded many of soutKHUQ�&DOLIRUQLD¶V�ZDWHUZD\V��%HOO�����; Hoshovsky 
1987). Giant reed can grow in dense clonal clumps that can alter flow regimes (Dudley 2000; Spencer et 
al. 2013), increase fire severity and frequency (Scott 1994), and outcompete native vegetation (Cal-IPC 
2011). This species does not seem to provide forage or habitat for wildlife (Bell 1998). It spreads through 
lateral rhizome growth and does not produce viable seed in North America. During storm events, plant 
fragments can disperse and form into separate plants if conditions are favorable (Decruyenaere and Holt 
2005). Once established, it can quickly outgrow surrounding native vegetation. 

Within the Property, 36 individuals and 10 large infestations containing giant reed were mapped  
(see Figure 19). These infestations were typically observed in areas with high water saturation near active 
channels and open water. Giant reed was especially prevalent on the east side of the Heritage Road bridge 
near the levee road.  

Recommended Treatment: The MDRCD recommends applying imazapyr (Habitat) to giant reed using 
the cut stump method in late summer. MDLT should continue to cooperate with MDRCD to arrange these 
herbicide treatments on the Property, if possible, at least every 5 years. Herbicide treatments for giant 
reed could be combined with treatments for tamarisk because the application method and recommended 
herbicide are the same. Establishing native plants after treatment will provide long-term control. Willows 
are well-suited to the environmental conditions where giant reed grows. Willow whips should  
be harvested and planted during the dormant season according to protocols established in Tamarisk 
Coalition (2014). In order to follow weed treatments with planting, locations where giant reed is treated 
must be marked with a GPS or flagging. 
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Cheatgrass 

Cheatgrass is an annual bunchgrass native to Eurasia. It is found throughout the U.S. and is especially 
prolific in the western states. It was introduced to America in the late 1800s via multiple introductions 
from ships, contaminated crop seed, and packing material. Initially, the infestations were confined to 
croplands and railroads but rapidly spread by livestock grazing (Zouhar 2003). It can grow in most soil 
types and is often found in dry, sandy soils in desert shrubland communities. Cheatgrass is present in a 
variety of land uses and habitats, including roadsides, fields, rangelands, croplands, grasslands, and 
forests (Di Tomaso et al. 2013). Cheatgrass will invade areas with sparse vegetation where there is less 
competition and will out-compete other native grasses and shrubs by reducing soil moisture with its 
extensive and shallow roots (U.S. Department of the Interior and National Invasive Species Council 
Secretariat 2016). Cheatgrass is highly flammable and creates a fire hazard once established in an area. Its 
annual lifecycle consists of flowering in spring, dispersing its sharp florets by attaching to passing by 
animals and people, and seed germination in thatch or shallow burial during the following fall after a 
sufficient rain. The seedbank may remain in the soil for up to 5 years (Di Tomaso et al. 2013).  

Recommended Treatment: 

Cheatgrass was not mapped during riparian plant surveys but was observed throughout the Property. The 
population density of cheatgrass is low, and eradication may be feasible using the early detection rapid 
response (EDRR) model. The EDRR model includes identifying invasive, non-native species before a 
population is established (early detection) and then eradicating it while treatments are still effective (rapid 
response). EDRR for cheatgrass is currently being employed by agencies to conserve grasslands for 
greater sage-grouse and other sage-dependent species (U.S. Department of the Interior and National 
Invasive Species Council Secretariat 2016). There are many treatment methods for cheatgrass outlined by 
DiTomaso et al. (2013). 

Perennial Pepperweed 

Perennial pepperweed is an extremely competitive herbaceous perennial forb that can form dense 
monotypic stands (CABI 2020; Renz and Blank 2004). Native to southern Europe and western Asia,  
it has a wide ecological range and can tolerate most soil moisture and salinity conditions (CABI 2020; 
Young et al. 1995). Perennial pepperweed spreads easily through wetlands and riparian areas within the 
western United States. It typically infests marshes, roadsides, railways, waste ground, ditches, and 
irrigated cropland (CABI 2020). While this species has low germination success in North America, its 
aggressive rhizomatous growth allows populations to expand several meters per year in wetlands and 
floodplain habitats (Renz 2002). Furthermore, perennial pepperweed can reproduce vegetatively via root 
and stem fragmentation (Wotring et al. 1997). This habit contributes to its ability to colonize waterways 
rapidly, especially in flood years as root fragments float downstream (Renz 2000).  

Perennial pepperweed was first documented along the Mojave River in 2012 and has spread profusely 
since then (Lair and Lair 2020). MDRCD has experimented with control techniques in Mojave Narrows 
Park, but large efforts to control the spread of perennial pepperweed have not been conducted within the 
Mojave River Basin. MDRCD mowed perennial pepperweed and tested two herbicides for control, 
chlorsulfuron (Telar) and imazapyr (Polaris), and determined that imazapyr was most effective at 
controlling perennial pepperweed. 

Perennial pepperweed is the second most abundant noxious weed present within the Property with  
17.8 hectares (44 acres) of dominant cover mapped (Figure 18). While the 44-acre area represents patches 
where perennial pepperweed is the dominant species, it does not represent the entirety of the areas 
infested. Perennial pepperweed varies in density throughout Palisades Ranch riparian corridor depending 
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on soil saturation and overstory cover. Perennial pepperweed occupies the understory of riparian forests 
and open areas (Figure 42). 

 
Figure 42. Two types of perennial pepperweed stands occurring at Palisades Ranch, mixed and 
open. 

Recommended Treatment: Perennial pepperweed will be the most difficult weed to treat on the Property 
and will require a phased approach. Best practices for controlling perennial pepperweed within mixed 
stands of riparian trees and shrubs, as occur on the Property, are not well established. Three steps will  
be required for control: 1) removal of thatch, 2) application of herbicide, and 3) planting of competitive 
native plants suited to the environmental conditions of the site. 

Three methods for thatch removal are recommended for trial treatments, to be conducted in the early 
spring when plants are bolting or budding. In more open areas, perennial pepperweed thatch should  
be mowed using a tracked vehicle (e.g., skidsteer) with mower attachment. In large patches of perennial 
pepperweed mixed with trees and shrubs, early spring grazing by goats or sheep may clear the plant 
biomass after thatching has been removed. MDLT will need to coordinate with local herders to discuss 
the feasibility of using goats to reduce thick thatch on the Property. Manual removal with weed-eaters 
may also be an option in smaller patches that are nearer to surface water. 

After the perennial pepperweed thatch is cleared, herbicide is necessary for control. Most of the areas 
dominated by perennial pepperweed on the Property are in moist sites and will require use of an aquatic-
label herbicide. Imazapyr (Habitat) has been recommended by the MDRCD which is a non-selective 
herbicide (treats forbs [broadleaf plants] and grasses). Application via backpack sprayer, wicking, or hand 
wiping to specifically target perennial pepper weed plants and avoid contact with the soil is recommended 
in April or May (Lair and Lair 2020). Applicators must be careful not to apply the herbicide to native 
riparian plants. 

Planting or seeding should occur late fall after herbicide application. Seeding with beardless wildrye 
(Leymus triticoides), especially in partially shaded sites, is one of the most effective revegetation 
methods. Other species should be tested for competitiveness. Inland saltgrass (Distichlis spicata) plugs  
or mats should be tested in more open areas. Fourwing saltbush or quailbush is suitable for revegetation 
in drier areas, and seed could be collected on the Property. Willow whips may be appropriate for wet 
areas near surface water. An ecologist should be on-site to assist with microsite selection for each species. 

SWCA recommends treating 4 hectares (10 acres) per year starting upstream and working downstream 
across the Property. Records of the treatments that are applied and plant species used for revegetation 
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should be kept to assist in determining the most effective methods for use on the Property and to inform 
other land managers in the Mojave River Valley. The area and frequency of treatments should diminish 
over time as perennial pepperweed control becomes more successful. 

Prickly Russian Thistle 

Prickly Russian thistle, typically known as tumbleweed, is an herbaceous annual forb native to Russia and 
Siberia. In 1873, the species was introduced by contamination to South Dakota and reached California  
by 1895 (Orloff et al. 2008). Prickly Russian thistle invades disturbed substrates such as ditches, vacant 
lots, and agricultural fields. Currently, the species inhabits approximately 40,468,600 hectares (100 
million acres) throughout the western United States, where it has adapted to winter precipitation and 
summer drought conditions. The plant is drought tolerant and produces a deep taproot to reach subsurface 
groundwater. By late summer, an individual may mature, detach at its base, and spread up to 200,000 
seeds by travelling with the wind. The following spring, germination occurs in the loose soils of disturbed 
substrates when temperature and moisture conditions are optimal. Prickly Russian thistle is highly 
competitive, especially in drought conditions, to the detriment of native plant communities. Additionally, 
the species is considered an agricultural pest, creates fire hazards when windblown individuals 
accumulate, and interferes with water infrastructure. 

Prickly Russian thistle is the most abundant noxious weed present within the Property with 66 hectares  
(164 acres) mapped. The largest patch of prickly Russian thistle on the Property is in the abandoned 
agricultural field within the footprint of the riparian restoration project that is currently being designed 
(Figure 43). Fivehorn smotherweed (Bassia hyssopifolia) is mixed with prickly Russian thistle throughout 
the field, and a large amount of biomass has accumulated and tumbled into the riparian zone. 

 
Figure 43. Abandoned agricultural field dominated by prickly Russian thistle 
and fivehorn smotherweed. 
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Recommended Treatment: Options for treatment of prickly Russian thistle and fivehorn smotherweed 
will depend on timing and phasing of riparian restoration implementation and the ability to irrigate. 
Ideally, prickly Russian thistle and fivehorn smotherweed would be treated prior to riparian restoration 
implementation. Exhausting the weed seed bank in the restoration site prior to construction will reduce 
vegetation maintenance requirements after restoration. Dense thatch should be burned, tilled in as deeply 
as possible, or masticated. Biomass removal should be followed by herbicide treatments for 2 years to 
significantly reduce the prickly Russian thistle and fivehorn smotherweed seed bank. Prickly Russian 
thistle and fivehorn smotherweed seeds persist for 2 years (DiTomaso et al. 2013). Follow-up treatments 
during this period are extremely important to take advantage of WKH�RSSRUWXQLW\�RI�KDYLQJ�D�³FOHDQ�VODWH´�
following earthwork.  

MDLT should plan for follow-up control treatments for three growing seasons to provide long-term 
management (DiTomaso et al. 2013). Lair and Lair (2020) recommend treatment with contact herbicides 
with low or short residual activity in the soil, such as a mixture of fluroxypyr (e.g., Vista), which  
is effective on fivehorn smotherweed, and 2,4-D and/or light rates of dicamba, which is more effective  
on prickly Russian thistle. Other herbicide options are possible and should be evaluated in coordination 
with  
a pest control advisor. For the first year of herbicide treatment following weed residue mastication and/or 
tillage, certain short-residual herbicides such as chlorsulfuron (e.g., Telar XP) may also be feasible,  
in tank mix with the contact herbicides, providing season-long control of newly germinating annual 
weeds. 

Depending on the feasibility of irrigation, a cover crop of sorghum sudangrass would be very effective  
in preventing reestablishment of prickly Russian thistle and fivehorn smotherweed, but this crop would 
require maintenance (e.g., clipping to prevent from going to seed). Saltbush could also be grown out with 
minimal irrigation to revegetate wet shrubland post-restoration. 

Discussions about riparian restoration project phasing are in process. MDLT may wish to phase the 
restoration project by excavating terraces for the 2- and 5-year flood RI a year or more before other 
implementation begins. This phasing would allow propagation of wetland vegetation for revegetation and 
control of prickly Russian thistle and fivehorn smotherweed. Organic material such as weed-free grass 
hay or weed-free straw (not rice straw) should be spread and crimped into the soil. Depending on the 
placement in the floodplain and soil types, beardless wildrye, alkali sacaton (Sporobolus airoides), 
scratchgrass (Muhlenbergia asperifolia), big sacaton (Sporobolus wrightii), inland saltgrass, slender 
wheatgrass (Elymus trachycaulus), and rushes (Juncus species) would create a matrix for plugs and would 
allow the use of herbicide targeting broadleaf plants during the first year of establishment. Forbs could  
be seeded into the plugs the second year prior to restoration and revegetation. Beardless wildrye  
is aggressive and able to compete with perennial pepperweed but would not be compatible with forbs. 
Most of these plugs would be harvested and planted according to specifications in the 60% restoration 
design within 1 year of construction.  

Tamarisk 

Tamarisk is a woody phreatophyte shrub or tree that has invaded floodplain habitat in the southwest  
(Di Tomaso 1998). Native to the Mediterranean, this species was brought to the eastern United States  
as an ornamental in 1823 and has now invaded over 600,000 hectares of the southwest United States  
(Di Tomaso 1998; Horton 1964). Large patches of tamarisk can use surface and groundwater to such  
an extent as to reduce underground water tables, which dry up surface water and wetlands and reduce 
streamflow (Busch et al. 1992). Tamarisk is a facultative halophyte that can utilize salt-laden groundwater 
and excrete the excess salts through salt glands within its leaves (DeLoach et al. 2000). Leaves are 
deciduous and accumulate on the soil surface, killing saline-intolerant willows and other native riparian 
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species (DeLoach et al. 2000). Tamarisk can spread through stem fragments if buried or submerged, but  
it primarily spreads through seed (Nissen et al. 2010). The longer tamarisk is established along 
waterways, the greater the effect on groundwater (Brotherson et al. 1984), increased local soil salinity 
(Shafroth et al. 1995), disrupted flood cycles due to channel narrowing (Di Tomaso 1998), increased fire 
severity and frequency (Di Tomaso 1998), and displaced natural vegetation (Lovich et al. 1994). 

Within Palisades Ranch, 56 points and eight polygons were mapped that contained tamarisk. While 
tamarisk can be found near active channels, most were identified along sandbars and historic channel 
alignments. Tamarisk occurs as scattered individuals, especially near the island in the middle portion  
of the Property, instead of large patches. 

Recommended Treatment: The recommended treatment method for tamarisk is the same as that for 
giant reed. A cut stump application of Imazapyr (Habitat) during the late summer should be effective.  
We recommend that MDLT hire crews for giant reed and tamarisk control every 3 years at the onset  
of treatment and then every 5 years when infestations are more manageable and effective treatments 
identified. In more moist areas, planting willow or cottonwood poles where tamarisk is treated will 
provide more long-term control. Saltbush or mesquite planting should be considered for drier areas where 
tamarisk is treated. Planting following weed treatment will require marking locations with GPS units  
or flagging where tamarisk is treated. 

4.2.1.2 MONITORING 

Records of noxious weed treatments should be maintained to track the effectiveness of methods, 
especially methods for perennial pepperweed control. Vegetation mapping and monitoring to track the 
extent of noxious weed patches and search for potential new occurrences of noxious weeds that could 
become problematic if not treated swiftly should occur at least every 5 years and more frequently  
in recently disturbed sites. Some potential weeds to be aware of include Russian knapweed (Acroptilon 
repens), Asian mustard (Brassica tournefortii), Russian olive (Elaeagnus angustifolia), purple loosestrife 
(Lythrum salicaria), hybrid common reed (Phragmites australis ssp. americanus x ssp. australis), and 
plants rated as highly invasive by Cal-IPC. Lair and Lair (2020) suggest monitoring noxious weeds that 
occur in Mojave Narrows Park may indicate which species could be expected downstream on the Mojave 
River. 

4.3 Zones for Encouragement of Public Access 
MDLT is currently planning management strategies to reduce illegal OHV use. These plans will inform 
which areas in the uplands on the Property should be available for public access. The 60% Mojave River 
restoration plan includes a 2.9-kilometer (1.8-mile) trail system to the existing Heritage Road bridge 
where a wildlife-viewing platform will be installed, a short loop around the pollinator gardens, and a long, 
nested loop trail system around the restoration area with a boardwalk over the restored side channel; pond 
overlook; and promontory overlook of the Mojave River and riparian restoration area. These areas will be 
the focus of public access on the Property, providing opportunities for compatible public uses, such as 
hiking, bird watching, wildlife viewing, and photography. The area surrounding the western yellow-
billled cuckoo detected in 2020 was avoided in the restoration design. If this bird is detected on the 
Property in the future, all efforts should be made to limit disturbance in the vicinity. We recommend 
discouragement of vehicular use from the east side along Heritage Way. Access along the levee should be 
IXUWKHU�GLVFRXUDJHG�WR�OLPLW�SRWHQWLDO�GLVWXUEDQFH�RI�OHDVW�%HOO¶V�YLUHR�QHVWLQJ�SDLUV��If desired, MDLT 
may designate an additional site in the northern half of the Property for Mojave River access to 
concentrate public use. 
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4.4 Project Phasing and Prioritization 
Riparian enhancement projects, phases of river restoration, and recreational improvements are provided 
below in the recommended order of implementation and also in Figure 44. 

x Riparian Enhancement Pilot Project: Removal of some riparian trees and shrubs will  
be necessary to complete the river restoration project. The CDFW regulates alterations to riparian 
vegetation through the CDFW Section 1602 Lake and Streambed Alteration Agreement. 
Implementation of the river restoration design will result in an overall increase in wetlands, but 
MDLT may desire to establish riparian plants in the riparian enhancement pilot project (see 
Chapter 4.2) prior to implementation to establish new woody plants and expedite the CDFW 
permitting process. 

x Native Plant Propagation: MDLT operates a native plant nursery, and the Property could  
be used to propagate native plants for revegetation. We recommend that seed and propagule 
collection begin immediately, especially for species listed in the plant palette or others that 
MDLT has experience propagating that would benefit habitat on the Property. Vegetative mats 
are specified in the river restoration plan for temporary stability of the restored channels and 
weed control. A mixture of bulrush, rushes, sedges, and grasses can be used to grow the 
vegetative mats in a field setting.  

x Species-specific Bird Surveys: At least one season of species-specific surveys for least Bell's 
vireo, southwestern willow flycatcher, and western yellow-billed cuckoo should be conducted  
at the Property prior to the implementation of restoration activities to establish baseline 
distribution for each species. Surveys for each species follow standard protocols that can be easily 
replicated following restoration, which would inform assessments of restoration success.  

x Final Restoration Plan Design: The final restoration plan design will include final grading, 
structural details, detailed construction specifications, plant quantities, irrigation design, an 
HQJLQHHU¶V�HVWLPDWH�RI�FRVWV��an operations and maintenance plan, and development of a 
stormwater pollution prevention plan (SWPPP) E\�D�FRQWUDFWRU¶V�TXDOLILHG�6:333�'HYHORSHU�
(QSD).  

x Mycorrhizae Restoration: Fremont cottonwoods and willows form mycorrhizal associations, 
and mycorrhizae are depleted in disturbed soils (Beauchamp et al. 2006). Restoring an 
appropriate mycorrhizal community can improve native plant survival and growth, often by 25 to 
50% (Markovchick et al. 2019). This task provides for site assessments and mycorrhizal 
collection, rearing, and application necessary restore mycorrhizal inoculum custom-matched to 
the restoration site and plants. 

x Phase I River Restoration: Construct the main side channel and nested floodplain and install 
BDAs in the Mojave River at the downstream tie-in location. Phreatophytic riparian shrubs and 
trees will be planted to stabilize the restored area. Approximately 75 acres will be restored to 
riparian and wet shrubland vegetation. Temporary irrigation will be installed in areas planted with 
wet shrubland. 2,131 meters (6,991 feet) of channel will be constructed. 

x Phase II River Restoration: Actions include removal of the coffer dam to activate the main side 
channel, construction of the pond, and construction of the west branch side channel to carry the 
outflow of the pond, and re-initiation of the channel west of the island to enhance riparian 
vegetation. Approximately 39 acres will be restored to riparian and wet shrubland vegetation, and 
48 acres will be restored to desert scrub. Irrigation of transitional and upland plantings using the 
pond outflow will begin. Temporary irrigation will be installed in areas planted with wet 
shrubland or desert scrub. 1,329 meters (4,360 feet) of channel will be constructed. 
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x Phase III River Restoration: Actions included in the third phase of river restoration include 
excavation of the 5-year discharge channel, construction of the cottonwood field and permanent 
irrigation system, installation of BDAs in the side channels, final grading of hillocks, and 
installation of pollinator gardens. Approximately 15 acres will be restored to riparian and wet 
shrubland vegetation, and 13 acres of pollinator gardens will be planted. Temporary irrigation 
will be installed in areas planted with wet shrubland or pollinator gardens. 447 meters (1,465 feet) 
of channel will be constructed. 

x Construction of Recreation Amenities: Construction of the trail to the bridge, nested loop trail, 
trail through the pollinator garden, and parking lot should occur in respective order. Generally,  
it is best to construct trails during restoration implementation to avoid having to re-disturb the 
area and native plants that have established in the trail footprint. 

x Irrigation: Temporary irrigation of the restoration areas will need to continue for 1 to 3 years 
after revegetation. 

x Weed Management: Weed management tasks will be needed every year, especially following 
restoration implementation. In total, 32 hectares (80 acres) of vegetation enhancement were 
identified for weed management with a focus on perennial pepperweed. 

x Monitoring: Vegetation and wildlife monitoring should be conducted regularly to provide 
knowledge of the distribution and abundance of target species and evidence of restoration success 
in relation to project goals.  

4.5 Budget for Restoration Phases 
Appendix E provides an itemized cost estimate for the three phases of 60% river restoration 
implementation, revegetation, and construction of recreation amenities.  
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Figure 44. Phases proposed for 60% Mojave River restoration plan. 
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APPENDIX B 

Hydrogeologic Map and Cross-Sections of Mojave River  
(Mojave Water Agency 2003) 
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APPENDIX C 

Historical Aerial Photograph Sequence 
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APPENDIX D 

Mojave River Restoration 60% Design Drawings 
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APPENDIX E 

Cost Estimate for Mojave River Restoration Phases and Revegetation 
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3KDVH�,,�3RQG��,UULJDWLRQ�)LHOG��:HVW�%UDQFK�6LGH�&KDQQHO��:HVW�,VODQG�&RQQHFWRU
6:333��&DUH�RI�:DWHU��DQG�(QYLURQPHQWDO�3URWHFWLRQ /XPS�6XP � ���������� �������

0RELOL]DWLRQ�'HPRELOL]DWLRQ�6WDJLQJ�$UHD������RI�7RWDO� /XPS�6XP � ����������� ��������
([FDYDWLRQ�	�2Q�6LWH�'LVSRVDO��3RQG� &XELF�<DUG ����� ������ ��������

([FDYDWLRQ�	�2Q�6LWH�'LVSRVDO��,UULJDWLRQ�)LHOG� &XELF�<DUG ��� ����� ������
([FDYDWLRQ�	�2Q�6LWH�'LVSRVDO��:HVW�%UDQFK�6LGH�&KDQQHO� &XELF�<DUG ����� ������ ��������

([FDYDWLRQ�	�2Q�6LWH�'LVSRVDO��:HVW�,VODQG�&RQQHFWRU�&KDQQHO� &XELF�<DUG ����� ����� ��������
([FDYDWLRQ�	�2Q�6LWH�'LVSRVDO��)LQDO�*UDGLQJ7RSRJUDSKLF�)HDWXUHV� &XELF�<DUG ����� ����� �������

+HDGJDWH�2XWOHW�6WUXFWXUH /XPS�6XP � ��������� ������
*URXQG�:DWHU�3XPS�DQG�8WLOLW\�+RXVLQJ /XPS�6XP � ���������� �������
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:HHG�IUHH��QRQ�ULFH��6WUDZ���&RYHU�&URS�6HHG 6TXDUH�<DUG �� �� ������

3KDVH�,,�=RQH�%�7HPSRUDU\�6WDELOL]DWLRQ�7UHDWPHQWV
:HHG�IUHH��QRQ�ULFH��6WUDZ���&RYHU�&URS�6HHG 6TXDUH�<DUG �� �� ������

8SODQG�%UXVK�%XQGOHV�/RJ�6WUDZ�+DELWDW�&OXVWHUV (DFK ��� �� ����
3KDVH�,,�8SODQG�DQG�5LSDULDQ�&RQWDLQHU�3ODQWLQJV

:HVWHUQ�0DUVK $FUHV � ��������� �������
5LSDULDQ�)RUHVW��5HG�:LOORZ���5LSDULDQ�6KUXEODQG��:LOORZ�0XOH�)DW� $FUHV ��� ��������� �������

5LSDULDQ�)RUHVW��&RWWRQZRRG� $FUHV ���� ��������� ��������
:HW�6KUXEODQG��6DOWEXVK� $FUHV ��� ��������� ������
'HVHUW�6FUXE��&UHRVRWH� $FUHV ���� ��������� ��������
:HHG�&RQWURO����PR�� $FUHV ���� ������� �������

3KDVH�,,�3,3�YHJHWDWLRQ�DQG�WUDQVSODQWLQJ /6 � ���������� �������

3KDVH�,,�6XE�7RWDO ����������

3KDVH�,,,�3ROLQDWRU�*DUGHQV�DQG�5HFUHDWLRQ�$PHQLWLWHV
6:333��&DUH�RI�:DWHU��DQG�(QYLURQPHQWDO�3URWHFWLRQ /XPS�6XP � ���������� �������

0RELOL]DWLRQ�'HPRELOL]DWLRQ�6WDJLQJ�$UHD������RI�7RWDO� /XPS�6XP � ���������� �������
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([FDYDWLRQ�	�2Q�6LWH�'LVSRVDO��3URSRVHG��\U�'LVFKDUJH�&KDQQHO� &XELF�<DUG ���� ����� �������
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;HULF�3ROOLQDWRU�*DUGHQV $FUHV �� ��������� �������
:HHG�&RQWURO����PR�� $FUHV�<U� �� ������� ������

&UXVKHU�7UDLO���&UXVKHG�$JJUHJDWH�%DVH 6TXDUH�<DUG ������� ����� �������
%RDUGZDON����IW�OHQJWK /6 � ���������� �������

1DWLYH�*URXQG�1DWXUH�7UDLO 6TXDUH�<DUG ���� ����� ������
2YHUORRN�:DOO�ZLWK�6WRQH�)DFLD /6 � ���������� �������

2YHUORRN�)ODJVWRQH�3DWLR 6TXDUH�<DUG ������ ������ �������
(GXFDWLRQDO�.LRVN��5HVWLQJ�$UHDV��%LUGLQJ�6FRSH /6 � ���������� �������

%HDYHU�'DP�$QDORJ�6PDOO ($ �� ��������� �������

%HDYHU�'DP�$QDORJ�/DUJH ($ � ��������� �������

3KDVH�,,,�6XE�7RWDO ��������

7RWDO�$OO�3KDVHV�(VWLPDWHG�&RQVWUXFWLRQ�&RVWV ���������

����&RQVWUXFWLRQ�&RQWLQJHQF\ �������������������������
)LQDO�(QJLQHHULQJ�'HVLJQ�������RI�7RWDO� �������������������������
,UULJDWLRQ�6\VWHP /6 ��������������������������
&RQVWUXFWLRQ�2YHUVLJKW�(QJLQHHU�DQG�)LHOG�%LRORJLVW�$OO�3KDVHV�����RI�7RWDO� �������������������������

7RWDO�(VWLPDWHG�3URMHFW�%XGJHW ����������

$VVXPHV�WKDW�WKH�+LOORFN�DUHD�ZRXOG�EH�XVHG�DV�WHPSRUDU\�VSRLO�SLOH�DQG�QHHG�WR�EH�VHHGHG�EHWZHHQ�SKDVHV��

3DOLVDGH�5DQFK�����5HVWRUDWLRQ�3ODQ�2SLQLRQ�RI�&RVWV�DQG�4XDQWLWLHV

)LQDO�*UDGLQJ�7RSRJUDSKLF�)HDWXUHV�DUH�LQFOXGHG�LQ�WKH�FRVW�WDEOH�WR�DFFRXQW�IRU�WKH�DGGLWLRQDO�JUDGLQJ�RI�LVODQGV�DQG�WRSRJUDSKLF�YDULHW\�WR�DGG�KDELWDW�YDOXH�DQG�LQWHUHVW�WR�WKH�ODQGVFDSH��
����5HVWRUDWLRQ�3ODQV�VKRZ�JHQHUDO�JUDGLQJ�RI�WKH�6LGH�FKDQQHOV�DQG�IORRGSODLQ�DQG�GR�QRW�LQFOXGH�WKH�DQWLFLSDWHG�JUDGLQJ�DORQJ�WKH�PDUJLQV���4XDQWLWLHV�LQFOXGHG�LQ�WKH�WDEOH�DVVXPH�
JUDGLQJ�ZRXOG�LQFOXGH�DQ�DGGLWLRQDO�����RI�([FDYDWLRQ�DQG�2Q�VLWH�3ODFHPHQW�

�%HDYHU�'DP�$QDORJV�LQ�WKH�UHVWRUHG�DUHD�DUH�DQWLFLSDWHG�WR�EH�LQVWDOOHG�GXULQJ�3KDVH�,,�DQG�3KDVH�,,,���7KH�WLPLQJ�RI�LQVWDOODWLRQ�ZLOO�EH�GHWHUPLQHG�EDVHG�RQ�VLWH�FRQGLWLRQV�DQG�WKH�
HVWDEOLVKPHQW�RI�WKH�3LORW�&KDQQHO�DQG�5LSDULDQ�3ODQWLQJV
&RYHU�&URS��6WHULOH�6RUJKXP��LV�DVVXPHG�WR�EH�SODQWHG�IRU�HQWLUH�$JULFXOWXUDO�)LHOG�IRU����PRQWKV��PLQ���SULRU�WR�H[FDYDWLRQ

:HHG�&RQWURO�DVVXPHG�IRU�HQWLUH�VLWH�IRU����PRQWKV�SULRU�WR�FRQVWUXFWLRQ���7KHUHDIWHU��ZHHG�FRQWURO�LV�DVVXPHG�IRU�D����PRQWK�SHULRG�LQ�DUHDV�SODQQHG�IRU�FRQVWUXFWLRQ�DFWLYLWLHV��
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ATMOSPHERIC SETTING 
 
The climate of the Victor Valley, technically called an interior valley subclimate of Southern 
California's Mediterranean-type climate, is characterized by hot summers, mild winters, infrequent 
rainfall, moderate afternoon breezes, and generally fair weather.  The clouds and fog that form 
along the Southern California coastline rarely extend across the mountains to Victorville and 
surrounding high desert communities.  The most important local weather pattern is associated with 
the funneling of the daily onshore sea breeze through El Cajon Pass into the upper desert to the 
northeast of the heavily developed portions of the Los Angeles Basin.  This daily airflow brings 
polluted air into the area late in the afternoon from late spring to early fall.  This transport pattern 
creates both unhealthful air quality as well as destroying the scenic vistas of the mountains 
surrounding the Victor Valley. 
 
The low annual humidity, moderate temperature swings, very low rainfall and frequent breezy 
conditions are typical of &DOLIRUQLD¶V� ³8SSHU� 'HVHUW´� VXEFOLPDWH�� 0RVW� \HDUV� GR� QRW� VHH�
temperatures drop below about 20°F or above about 105°F. Occasionally, however, there are some 
very hot temperatures over 105°F with a record high of 113°F in 1995, and some colder temps 
down to a record low of -1°F in December 1949.  
 
The Victor Valley is in a transition area between the semi-arid conditions of the Los Angeles Basin 
and the completely arid portions of the Mojave Desert.  The Valley's location in the "rainshadow" 
of the San Gabriel Mountains further enhances its dryness.  Rainfall averages around 6 inches per 
year, with light to moderate rain falling on only 10 days per year.  Because of Southern California's 
location on the edge of the mid-latitude storm track, a shift in the jet stream aloft of a few hundred 
miles north or south can mean the difference between a year with twice the annual average rainfall 
and one with drought conditions where less than one-half of the normal rainfall is observed.  The 
project area may occasionally experience a light winter snowfall (1-2 inches per year), but 
temperatures do not remain cold enough for the snow to stay on the ground for very long. 
 
Winds blow primarily from south to north and from west to east in response to the regional pattern 
of airflow from the cool ocean to the heated interior.  A large portion of the airflow across the 
proposed project area therefore has its origin in more developed areas of the Los Angeles Basin.  
Over 50 percent of all airflow derives from a narrow sector from south through west.  These winds 
are moderately strong, averaging from 8-12 mph, but become light and variable at night with about 
10 percent of all hours almost complete calm.  Afternoon winds may, at times, exceed 20 mph and 
begin to pick up fine dust and other loose material.   
 
The wind distribution is an important atmospheric parameter because it controls both the initial 
rate of pollutant dispersal near the source as well as the ultimate regional trajectory of air pollution.  
These prevailing winds provide a vehicle for visible smog to be transported from the South Coast 
Air Basin through the mountain passes to the Mojave Desert Air Basin (MDAB).  The rapid 
daytime heating of the lower air leads to convective activity. This exchange of upper air tends to 
accelerate surface winds during the warm part of the day when convection is at a maximum.  
During the winter, the rapid cooling of the surface layers at night retards this exchange of 
momentum which often results in calm winds.   
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In addition to winds which govern the horizontal dispersion of locally generated emissions, vertical 
temperature structure controls the depth through which pollutants can be mixed.  The strong 
surface heating by day in the Mojave Desert usually creates a vertical temperature distribution that 
decreases rapidly with height (unstable).  At night, especially in winter, cool air settles in low-
lying areas and forms shallow radiation-induced temperature inversions (stable) that may 
temporarily restrict the dispersion of low-level pollutant emissions.  Such inversions "burn off" 
rapidly after sunrise.  The elevated subsidence/marine inversions that create major air quality 
problems in coastal environments are rarely observed in the desert.  When they do form, their bases 
are from 6 - 8,000 feet mean sea level and thus do not impede vertical dispersion.  The low-level 
radiation inversions, however, play an important role in limiting the dispersive capacity of the local 
airshed from late evening to the next morning.  Because they burn off rapidly in the morning, their 
importance to the dispersion of air contaminants is limited to localized effects. 
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AIR QUALITY SETTING 
 
AMBIENT AIR QUALITY STANDARDS (AAQS) 
 
In order to gauge the significance of the air quality impacts of the proposed project, those impacts, 
together with existing background air quality levels, must be compared to the applicable ambient 
air quality standards.  These standards are the levels of air quality considered safe, with an adequate 
margin of safety, to protect the public health and welfare.  They are designed to protect those 
people most susceptible to further respiratory distress such as asthmatics, the elderly, very young 
children, people already weakened by other disease or illness, and persons engaged in strenuous 
work or exercise, called "sensitive receptors."  Healthy adults can tolerate occasional exposure to 
air pollutant concentrations considerably above these minimum standards before adverse effects 
are observed.  Recent research has shown, however, that chronic exposure to ozone (the primary 
ingredient in photochemical smog) may lead to adverse respiratory health even at concentrations 
close to the ambient standard. 
 
National AAQS were established in 1971 for six pollution species with states retaining the option 
to add other pollutants, require more stringent compliance, or to include different exposure periods.  
The initial attainment deadline of 1977 was extended several times in air quality problem areas 
like Southern California.  In 2003, the Environmental Protection Agency (EPA) adopted a rule, 
which extended and established a new attainment deadline for ozone for the year 2021.  Because 
the State of California had established AAQS several years before the federal action and because 
of unique air quality problems introduced by the restrictive dispersion meteorology, there is 
considerable difference between state and national clean air standards.  Those standards currently 
in effect in California are shown in Table 1.  Sources and health effects of various pollutants are 
shown in Table 2. 
 
The Federal Clean Air Act Amendments (CAAA) of 1990 required that the U.S. Environmental 
Protection Agency (EPA) review all national AAQS in light of currently known health effects.  
EPA was charged with modifying existing standards or promulgating new ones where appropriate.  
EPA subsequently developed standards for chronic ozone exposure (8+ hours per day) and for 
very small diameter particulate matter (called "PM-2.5").  New national AAQS were adopted in 
1997 for these pollutants. 
 
Planning and enforcement of the federal standards for PM-2.5 and for ozone (8-hour) were 
challenged by trucking and manufacturing organizations.  In a unanimous decision, the U.S. 
Supreme Court ruled that EPA did not require specific congressional authorization to adopt 
national clean air standards.  The Court also ruled that health-based standards did not require 
preparation of a cost-benefit analysis.  The Court did find, however, that there was some 
inconsistency between existing and "new" standards in their required attainment schedules.  Such 
attainment-planning schedule inconsistencies centered mainly on the 8-hour ozone standard.  EPA 
subsequently agreed to downgrade the attainment designation for a large number of communities 
WR�³QRQ-DWWDLQPHQW´�IRU�WKH��-hour ozone standard.   
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Table 1 

 
 

  

Ambient Air Quality Standards 
A11era9lng Callfomla Standard5 1 NatlonaJ Standards ' 

Pollutant Time Concentration 1 Method 4 Prlmary n Secondary " Method 7 

1 HDur 009ppro ,ao...,m'i -
Ozone (03)1 n,,;oa.i Sameai 

8Hcur 0.070ppn(137 µgm) 
Pholornetry 

0.010 wm I t37 µg·m'J 
Pn,-y StandMl "t1c:llolne~ 

Resplrable 24 Hovr 50~m1 150119:m lnlfti~-
Particulate GlllY1"'"'1C or Somell$ • rod Gf..,,malrK 

Matter (PM10)' Anni.Ill 20111>m1 
8•14 An.enuallOn Primal"f Standatd AMI~ 

AnthrrwcMNn -
Fine 24 Hour 351111•m' 

Same u - - Primary Slandlrd Inert Sapa,atlOn Particulate 
Matter and Gr11'<1matnc 

Annu. 
12111>m1 Gr11V1ma:nc or 12.019m1 15 Ill> m1 Anel)9'9 

(PM2.5)' Ari11'1m9rat MNn Seta A.n.nuallon 

1 >-K 20ppm t23f1'9,'m1) 35 ppm f40 11111-m 'l -
Carbon Non-Dt~•,e Non-DtSO&f'INS 

Monoxide &Hour 90ppm (10m;m' l I '1'111'90 Photome.ry 9 ppm 110 mg:'m ) - wed F'tlocorn9try 
(CO) Cl'WIRI (NOIRI 

8 Hout 
fl.Ike Tahoe! iW11 17n9m1

) - -
Nitrogen 1 Hour 0 18 ppm '311 l'IJ'm ', 100 ppo \188 1111'm11 -
Dloxlde Ga, Phase Ge, Phase 

(N0t1'0 Annuel Chemlumnesceme 
0 05J llPTI I 100 1111 m'I S-.as Olemu'nhescenc:e 

Artlhmek Me.an 0 030 ppm (57 I'; m I Prlrr.ary S1al'fdard 

1 I-tour 025 ppm (655111>'m '1 75 ppt> 119& 11111m') -
OS ppm Uhra,!Ol•t 

3Hour - - Fioln9eette Sulfur Dioxide U!tre,lolaI (1300 l'!Jffl ) 
(SOtl" FIIJOf~ 0 14 ppm 

Spectropholomell') 
2.!Hcu 0G4ppm(1051111-m'I - l Paf'il(OH/lllna 

lot catta,n a,.a~)11 MeltlodJ 
Annual 0.0:!0 ppm -ArilhmncMNn 'orC>l<toin-•I" -

30 Day A.verage l 51,111m1 - -
I 5111iJ'm1 High VO!um. 

Lead12.tl Cal•nchw - Atcme Ab90fplion {~or 0lf't.liln araot11 Sar,,pler andAIDtric 
S.,,,.n Ab5orp1ion 

Rcilillg~ Pnmary Standard 

"~"'851• - 0.15µgm1 

Vl51blllty Saa Ar.2ruation and 
Reducing 81-<u See footnote , J T ran!llmlanC4 No 
Particles" lhro1J911 Rite<" Tope 

Sulfates UHoi.- :,S \ll>ffll Ion ~phy 
National 

Hydrogen 
I Hour 0 03 llPfn 1421,19il'n'1 lJJlravlol&t 

Sulfide Fluore5eeoce Standards 
Vinyl 

2.4 How 0 01 ppm (26119,'rn't Gu 
Chlorlde11 Ov'omittogrOphy 

See footnote5 on ne,ct page ..• 

for tno,t lioro, lllJOtlo• plnu OJI ARB 1'10 ft l (9161 l22· ll>!I-O 111lrornh1 Air R hOUrCt'~ Board (~14116) 
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Table 1 (continued) 

 
 
  

Cahfoaua '>t:md.1nh for OZ<•oc. c:,rboo monoxide 1cxccp1 11--IKilu Lal.:c Tahoc1 ,,utrur J1ox1dc ( I and :?4 holu I ruttogai d10:udc. :md 
µam~ul.11( UJaITl"I 1PMIO. P~l:? !,_ and \ 'lilbtlU} 1eJuC1112 parnde,), rue \'aluc.s Liu! 11ft DOl 10 be ~(ttdcd. All ollm '> art llOl 10 be 
equaled oi excttdeJ Cahfo111w awbiem att qualil) ,tand.ud!> rue h,1ed w lh< Table of tandu\b 111 Se.:IJOU "0.:!00 of Tnle I" of tlie 
CRb.f<'llll1 Code ot Regulnnom 

Nall(lll,,I ,LlllJMd, fl)IUl'I th:lu 02-,ue. ,).'UllCUIJilt au.,na IUIU lh<l>e ba;cd OU iUlll\lal 1111L1111.1eu.: Jll~D) II( llOl (I) b( ex~~C() wore 1hn11 
c,oce n yc::11 The N<>nc ,t1111cbrrl ,~ ~n;imc:d when the: f<'11nh hnth~• R-hour con.:cnrrnnon mc~~nn:d n1 e:1eh ~tte 11111 }"Cnr ~vn11gcd mYT 
1Jm:c y-c::,r,. ,~ equal 10 or le~'> 1b:10 11K •t;ind.ml For PJ\I I 0. 1hc 1.t hour mncl.,rd 1s ;1113mcd when 1hc c~pc.:tecl D111Dbcr or clt1y\ per 
,aleud:ll }<II ,, 111J a :?+ how B\d 3_.<>t rou<:cuua11ou aoo\·e 150 JJ!t ui' u equal 10 or le,~ llWJ one f01 f>M.:!5. tile :-t hour ~1Jllldrud b 
RILlUlcd wltcn 91! paccnr ol lhe <lru.1>· COJJCelllrJllOlb. B\'C1llt?C:d 0\ a Wice ~ca,~ :UC c:qlLll 10 or k \~ tlu.u tltc \laud.utl. Cont.let Lile U.~ 
[PA fo1 funhn dru11i~a1100 :iod cw1CUI uauoo.:ll p.:>lte1e,, 

J Coo,attrauon cxµi-c~~J fii~1 w lllllb w 1,hlclJ 111U!. promuleat~ i::qu113lC1lt UWh tl\Cll w p:t1c111bocs ,ue bbcJ IIJ.l"U J rdoOJ,c: 
lcmpcrnhu-c ol l ~ C ~uJ a rcfC"ft'n,c prc-..-..urc of -,,0 torr Mo-.t 111c31111t'l11c111-.. ol rur qu.,ht) arc to he c<1ncctcd to .:i refc-rcnce 
1cmpcr.11urc of :i, C ind II retcrcnce pre~,1u-c of - 60 torr: ppm III tlm t.1ble rcfc1-..10 ppm by ,·ohunc. or nnrromok\ of pollu1:1111 per mole 
of ea, . 

• \Dy cqlll1'31cn1 n~,uicmait ll)(thod wluch cn.ll be ,hown 10 1ht ..au,racnou of lb( • \RB 10 iu1·t ~uffnlnu rc,ulb at or nc:,r tilt lc:vcl of 
rile 11.11 quality ,1and.'I.IJ U1ay be nsoo. 

No110Ml Prun:u}· · 1~nd.lrds Th< lc:vc1' of a11 quahry nc:c~~IU) . w11h an adcqOJ1e mar!W) of \.ifct~ 10 protect 1bc public bc-;ihh 

6 HrtOo3l s«oodllry qndards The IC"\·cl, of au q11al11y oece<.s.'11)· 10 protctt 1be public wellarc from any \;JJown or ammp.11ed ad1·cr,-c 
cffcch of o polh11~1 

RtfctCUl't lllClhod il!, <k-,':11btd b>· tbc L .$ £PA All -a}U1valcll1 utc!bod ' of wca\lUall<'tU uuy be I~ bUI 11111'1 h.H ,l ··.:ousi'>la.11 
1cbt10tulup lo dt( rcfooicc wtwo.1- ,mJ llllbl U<' llJ!plO\"cJ by tlte U.~ !:.PA. 

&: Ou October I . ~01 ~ di.! llatJ('U3l 8-hOUJ ozone pmllary nlld secoodaJy ,1andrud; W,?f( IOW,?J(d ftOlll O U"S- 10 0 070 ppm 

9 On Dccctobcr 1-t WI::. the nanoual annu.11 PMl. \ pmnaiy stalldaid wo Joy,crcd fioru I~ 1111-· m' to I~ 0 11g m' Tile n.1,nng 11at1{l11.'\I :u. 
ho ur P~ l:! 'i \lllllllallb (pnmruy l\lld '>C.:Ond.lry) woe: 1et:UUCll al :J.5 p!! Ill. a~ wa, Ille lllllllL11 ~-011tL11y ,1a11daid ol 15 II~ lll

1 
Tht 

cxis11112 24-llotlf P~IIO stan<1.1rJ (pru.uary 1od srco11d.11) 1 of l~O 112 m1 oho "ere retamcd The fom1 of tile amni.,J pnmary :ind 
,ccond.,ry ,1.-111d.1rd 1\ the nnnnnl mam nvcrngc:rl over ; year\ 
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Table 2 
Health Effects of Major Criteria Pollutants 

 
Pollutants Sources Primary Effects 
Carbon Monoxide 
(CO) 

x Incomplete combustion of fuels and other 
carbon-containing substances, such as motor 
exhaust. 

x Natural events, such as decomposition of 
organic matter. 

x Reduced tolerance for exercise. 
x Impairment of mental function. 
x Impairment of fetal development. 
x Death at high levels of exposure. 
x Aggravation of some heart diseases (angina). 

Nitrogen Dioxide 
(NO2) 

x Motor vehicle exhaust. 
x High temperature stationary combustion. 
x Atmospheric reactions. 

x Aggravation of respiratory illness. 
x Reduced visibility. 
x Reduced plant growth. 
x Formation of acid rain. 

Ozone 
(O3) 

x Atmospheric reaction of organic gases with 
nitrogen oxides in sunlight. 

x Aggravation of respiratory and 
cardiovascular diseases. 

x Irritation of eyes. 
x Impairment of cardiopulmonary function. 
x Plant leaf injury. 

Lead (Pb) x Contaminated soil. x Impairment of blood function and nerve 
construction. 

x Behavioral and hearing problems in children. 
Respirable Particulate 
Matter 
(PM-10) 

x Stationary combustion of solid fuels. 
x Construction activities. 
x Industrial processes. 
x Atmospheric chemical reactions. 

x Reduced lung function. 
x Aggravation of the effects of gaseous 

pollutants. 
x Aggravation of respiratory and cardio 

respiratory diseases. 
x Increased cough and chest discomfort. 
x Soiling. 
x Reduced visibility. 

Fine Particulate Matter 
(PM-2.5) 

x Fuel combustion in motor vehicles, 
equipment, and industrial sources. 

x Residential and agricultural burning. 
x Industrial processes. 
x Also, formed from photochemical reactions 

of other pollutants, including NOx, sulfur 
oxides, and organics. 

x Increases respiratory disease. 
x Lung damage. 
x Cancer and premature death. 
x Reduces visibility and results in surface 

soiling. 

Sulfur Dioxide 
(SO2) 

x Combustion of sulfur-containing fossil fuels. 
x Smelting of sulfur-bearing metal ores. 
x Industrial processes. 

x Aggravation of respiratory diseases (asthma, 
emphysema). 

x Reduced lung function. 
x Irritation of eyes. 
x Reduced visibility. 
x Plant injury. 
x Deterioration of metals, textiles, leather, 

finishes, coatings, etc. 
 
Source: California Air Resources Board, 2002. 
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Evaluation of the most current data on the health effects of inhalation of fine particulate matter 
prompted the California Air Resources Board (ARB) to recommend adoption of the statewide 
PM-2.5 standard that is more stringent than the federal standard.  This standard was adopted in 
2002. The State PM-2.5 standard is more of a goal in that it does not have specific attainment 
planning requirements like a federal clean air standard, but only requires continued progress 
towards attainment. 
 
Similarly, the ARB extensively evaluated health effects of ozone exposure.  A new state standard 
for an 8-hour ozone exposure was adopted in 2005, which aligned with the exposure period for the 
federal 8-hour standard.  The California 8-hour ozone standard of 0.07 ppm is more stringent than 
the federal 8-hour standard of 0.075 ppm.  The state standard, however, does not have a specific 
attainment deadline.  California air quality jurisdictions are required to make steady progress 
towards attaining state standards, but there are no hard deadlines or any consequences of non-
attainment.  During the same re-evaluation process, the ARB adopted an annual state standard for 
nitrogen dioxide (NO2) that is more stringent than the corresponding federal standard, and 
strengthened the state one-hour NO2 standard. 
 
$V� SDUW� RI� (3$¶V� ����� FRQVHQW� GHFUHH� RQ� FOHDQ� DLU� VWDQGDUGV�� D� IXUWKHU� UHYLHZ� RI� DLUERUQH�
particulate matter (PM) and human health was initiated.  A substantial modification of federal 
clean air standards for PM was promulgated in 2006.  Standards for PM-2.5 were strengthened, a 
new class of PM in the 2.5 to 10 micron size was created, some PM-10 standards were revoked, 
and a distinction between rural and urban air quality was adopted.  In December, 2012, the federal 
annual standard for PM-2.5 was reduced from 15 Pg/m3 to 12 Pg/m3 which matches the California 
$$46��7KH�VHYHULW\�RI� WKH�EDVLQ¶V�QRQ-attainment status for PM-2.5 may be increased by this 
action and thus require accelerated planning for future PM-2.5 attainment. 
 
In response to continuing evidence that ozone exposure at levels just meeting federal clean air 
standards is demonstrably unhealthful, EPA had proposed a further strengthening of the 8-hour 
standard.  A new 8-hour ozone standard was adopted in 2015 after extensive analysis and public 
input. The adopted national 8-hour ozone standard is 0.07 ppm which matches the current 
California standard. It will require three years of ambient data collection, then 2 years of non-
attainment findings and planning protocol adoption, then several years of plan development and 
approval.  Final air quality plans for the new standard are likely to be adopted around 2022.  
Ultimate attainment of the new standard in ozone problem areas such as Southern California might 
be after 2025. 

 
Of the standards shown in Table 1, those for ozone (O3), and particulate matter (PM-10) are 
H[FHHGHG�DW�WLPHV�LQ�WKH�0'$%���7KH\�DUH�FDOOHG�³QRQ-DWWDLQPHQW�SROOXWDQWV�´��%HFDXVH�RI�WKH�
variations in both the regional meteorology and in area-wide differences in levels of air pollution 
emissions, patterns of non-attainment have strong spatial and temporal differences. 
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BASELINE AIR QUALITY 
 
Monitoring of air quality in the MDAB is the responsibility of the Mojave Desert Air Quality 
Management District (MDAQMD) headquartered in Victorville, California. Existing levels of 
criteria air pollutants in the project area can generally be inferred from measurements conducted 
at the Victorville Station at 14306 Park Avenue.  Although the Victorville Station monitors most 
of the spectrum of pollutants, data for CO is no longer monitored in the Mojave Desert. Table 4 
summarizes the last four years of monitoring data from the available data at for this monitoring 
station.  From these data one can infer that baseline air quality levels near the project site are 
occasionally unhealthful, but that such violations of clean air standards usually affect only those 
people most sensitive to air pollution exposure.   
 

a. Photochemical smog (ozone) levels occasionally exceed standards.  The 8-hour state ozone 
standard has been exceeded approximately nine percent of all days in the last four years 
while the 1-hour state standard has been exceeded less than one percent of all days. The 8-
hour federal standard has been exceeded approximately four percent of all days in the past 
four years. Attainment of all clean air standards in the project vicinity is not likely to occur 
soon, but the severity and frequency of violations is expected to continue to slowly decline 
during the current decade 
 

b. Respirable dust (PM-10) levels often exceed the state standard of 50 Pg/m3 but the less 
stringent federal PM-10 standard of 150 Pg/m3 is violated with much less frequency. 
However, given the high Max. 24-Hour concentrations it is clear that PM-10 is still of 
concern.   

c. A substantial fraction of PM-10 is comprised of ultra-small diameter particulates capable 
of being inhaled into deep lung tissue (PM-2.5). There have only been four measured 
violations in the last four years and all four violations were in 2020 presumably impacted 
by wildfire.   

 
Although complete attainment of every clean air standard is not yet imminent, extrapolation of the 
steady improvement trend suggests that such attainment could occur within the reasonably near 
future. 
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Table 3  
 

Air Quality Monitoring Summary (2017-2020) 
(Number of Days Standards Were Exceeded, and  

Maximum Levels During Such Violations)  
(Entries shown as estimated days exceeding standard) 

 
Pollutant/Standard 2017 2018 2019 2020 
Ozone     

1-Hour > 0.09 ppm (S) 0 5 3 4 

8-Hour > 0.07 ppm (S) 17 55 29 35 

8- Hour > 0.075 ppm (F) 7 27 13 17 

Max. 1-Hour Conc. (ppm) 0.088 0.107 0.104 0.112 

Max. 8-Hour Conc. (ppm) 0.082 0.096 0.081 0.094 

Nitrogen Dioxide     

1-Hour > 0.18 ppm (S) 0 0 0 0 

Max. 1-Hour Conc. (ppm) 0.057 0.051 0.056 0.059 

Inhalable Particulates (PM-10)     

24-Hour > 50 Pg/m3 (S) na na na na 

24-Hour > 150 Pg/m3 (F) 1 1 2 2 

Max. 24-Hr. Conc. (Pg/m3) 182.5 165.2 170.0 261.4 

Ultra-Fine Particulates (PM-2.5)     

24-Hour > 35 Pg/m3 (F) 0 0 0 4 

Max. 24-Hr. Conc. (Pg/m3) 27.2 32.7 17.8 48.4 
na = not available 
S=State Standard 
F=Federal Standard 
 
Source: Victorville Station: Ozone, CO, NO2, PM-10, PM-2.5 
data: www.arb.ca.gov/adam/ 
  

http://www.arb.ca.gov/adam/
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AIR QUALITY IMPACTS 
 
STANDARDS OF SIGNIFICANCE 
 
The Mojave Desert AQMD has adopted numerical emissions thresholds as indicators of potential 
impact even if the actual air quality increment cannot be directly quantified.  The MDAQMD 
thresholds are as follows: 
 

Carbon Monoxide (CO)  548 pounds/day  100 tons/year 
Nitrogen Oxides (NOx) 137 pounds/day 25 tons/year 
Sulfur Oxides (SOx) 137 pounds/day 25 tons/year 
Reactive Organic Gases (ROG) 137 pounds/day 25 tons/year 
Particulate Matter (PM-10)   82 pounds/day 15 tons/year 
Particulate Matter (PM-2.5)   65 pounds/day 12 tons/year 
GHG 548,000 pounds/day 100,000 tons/year 

  
SENSITIVE USES 
 
The project site is located in the high desert region of San Bernardino County. The area 
surrounding the project site is rural in nature with very little development. For the most part, the 
property itself sits vacant, unimproved, and unused.  
 
There are several residences on site. There are 3 unoccupied and uninhabitable houses, one house 
occupied by a caretaker and an office/apartment complex where one tenant lives. The rest of the 
office/apt complex is empty. The house and complex are next to each other. These two occupied 
residences are the nearest occupied residences to the project site. 
 
 
PROJECT DESCRIPTION 
 
The project will provide restoration measures for critical hydrological processes and habitat health. 
The major phases are: 
 

1. Riparian Restoration The restoration plan involves reconnecting a 170-acre abandoned 
agricultural field that was historically riparian habitat to the Mojave River by reestablishing 
a nested floodplain that resembles historic floodplain conditions. This would entail 
constructing a 6,600-foot main side channel, a 1,425-foot west branch side channel with 
bank structures to provide long-term stability.  Finally, facilitation of vegetation of the river 
restoration 

2. Riparian Enhancement This will mostly involve weed management.  
3. Zones of Encouragement of Public Access The project includes a 1.8-mile trail system. 

  
Construction of the entire project has a target completion date of 6 years (72 months), with the 
anticipated start date of construction in October 2022.  
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During construction, many of the tools used will be manual tools for cutting and pruning: e.g. 
weed-eaters, backpack sprayers for herbicides, spades, hand trowels, rakes, hoes, buckets for manual 
broadcasting of erosion control seed and other manual digging tools. However, only diesel fueled 
equipment which can generate harmful emissions are analyzed for this study. 
 
The project applicants have identified the following equipment expected for use in almost all 
activities: skid steer loader with mower attachment, backhoe/loader, excavator and water pump. 
 
As a worst case it is assumed that two of each of these pieces of equipment are used daily for the 
entire anticipated six years of construction. The emissions generated from this equipment was then 
compared to their respective MDAQMD thresholds. 
 
Operationally, it is anticipated that there will be an additional 10 visitor trips per day as a result of 
project implementation. A 40-mile round trip distance was assumed.  
 
Temporary irrigation of the restoration areas is necessary for up to three years after revegetation. It is 
anticipated that the amount of water used per day would be approximately 66,000 gallons which 
would equate to 24,090,000 gallons per year if watering occurred 365 days per year. 
 
 
CONSTRUCTION AND OPERATIONAL ACTIVITY IMPACTS 
 
CalEEMod was developed by the SCAQMD to provide a model by which to calculate both 
construction emissions and operational emissions from a variety of land use projects.  It calculates 
both the daily maximum and annual average emissions for criteria pollutants as well as total or 
annual greenhouse gas (GHG) emissions. CalEEMod2020.4.0 was used to analyze project impacts. 
 
Utilizing the equipment fleet discussed, the following worst-case daily construction emissions are 
calculated by CalEEMod and are listed in Table 4 as compared to the MDAQMD thresholds. 
Maximum annual project-related air pollution emissions relative to the yearly MDAQMD 
thresholds are shown in Table 5. 
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Table 4 
Daily Emissions (lbs/day) 

Maximal Construction Emissions ROG NOx CO SO2 PM-10 PM-2.5 
2022 1.5 13.6 19.9 <0.1 0.8 0.7 
2023 1.4 12.5 19.8 <0.1 0.8 0.6 
2024 1.3 11.6 19.8 <0.1 0.7 0.5 
2025 1.3 10.8 19.7 <0.1 0.6 0.5 
2026 1.2 10.8 19.7 <0.1 0.6 0.5 
2027 1.2 10.8 19.6 <0.1 0.6 0.5 
2028 1.2 10.8 19.6 <0.1 0.6 0.5 
Maximal Operational Emissions <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Peak Daily Project Emissions 1.5 13.6 19.9 <0.1 0.8 0.7 
MDAQMD Thresholds 137 137 548 137 82 82 

Exceeds Thresholds? No No No No No No 
 

Table 5 
Annual Emissions (tons/year) 

Maximal Construction Emissions ROG NOx CO SO2 PM-10 PM-2.5 
2022 0.04 0.37 0.54 <0.01 0.02 0.02 
2023 0.18 1.62 2.57 <0.01 0.10 0.08 
2024 0.18 1.52 2.58 <0.01 0.09 0.07 
2025 0.16 1.41 2.56 <0.01 0.08 0.06 
2026 0.16 1.51 2.56 <0.01 0.08 0.06 
2027 0.16 1.41 2.55 <0.01 0.08 0.06 
2028 0.13 1.11 2.04 <0.01 0.06 0.05 
Maximal Operational Emissions <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Peak Annual Project Emissions 0.18 1.62 2.58 <0.01 0.10 0.08 
MDAQMD Thresholds 25 25 100 25 15 15 
Exceeds Thresholds? No No No No No No 
 
Maximum project-related air pollution emissions were compared to daily and annual MDAQMD 
thresholds.  Maximum daily and annual emissions are less than their associated CEQA thresholds.  
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MITIGATION 
 
CONSTRUCTION EMISSIONS MITIGATION 
 
Short-term emissions are primarily related to the construction of the project and are recognized to 
be short in duration and without lasting impacts on air quality. With the enhanced dust control 
mitigation measures listed below, construction activity air pollution emissions are not expected to 
exceed MDAQMD CEQA thresholds for any pollutant.  Regardless, the PM-10 non-attainment 
status of the Mojave Desert area requires that Best Available Control Measures (BACMs) be used 
as required by the Mojave AQMD Rule 403.  Recommended construction activity mitigation 
includes:   
 
Dust Control 
 

x Apply soil stabilizers such as hay bales or aggregate cover to inactive areas. 

x Prepare a high wind dust control plan and implement plan elements and terminate soil 
disturbance when winds exceed 25 mph. 

x Stabilize previously disturbed areas if subsequent construction is delayed. 

x Water exposed surfaces and haul roads 3 times/day. 

x Cover all stockpiles with tarps. 

x Replace ground cover in disturbed areas quickly. 

x Reduce speeds on unpaved roads to less than 15 mph. 

x Trenches shall be left exposed for as short a time as possible. 
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PROJECT RELATED GHG EMISSIONS GENERATION 
 
GHG THRESHOLDS 
 
The MDAQMD has published thresholds for Greenhouse Gases emissions (CO2e). The daily 
threshold is 548,000 lbs/day and the annual threshold is 100,000 MT/year. 
 
CONSTRUCTION ACTIVITY GHG EMISSIONS 
 
The project is assumed to require at least six years to complete. The CalEEMod2020.4.0 computer 
model predicts that the construction activities will generate the annual CO2e emissions identified 
in Table 6.  
 

Table 6 
Construction Emissions (Metric Tons CO2e) 

 CO2e Daily MT CO2e Annual 
Construction 2022 3,123.7 77.6 
Construction 2023 3,120.2 366.4 
Construction 2024 3,117.0 368.9 
Construction 2025 3,113.7 367.2 
Construction 2026 3,110.2 366.8 
Construction 2027 3,106.9 366.4 
Construction 2028 3,104.2 290.4 
Operational  <0.1 47.7 
Max Project Emissions 3,123.7 416.6 
Threshold 548,000 100,000 

 CalEEMod Output provided in appendix 
 
Construction GHG emissions are less than applicable thresholds. 
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CALEEMOD2020.4.0   COMPUTER MODEL OUTPUT 
 
 

 
 

x DAILY EMISISONS 
  

x ANNUAL EMISSIONS 
 

 



MOJAVE DESERT LAND TRUST
Mojave Desert Air Basin, Summer

Project Characteristics - 
Land Use - 10 acre ground disturbance per day
Construction Phase - 6 years of construction
Off-road Equipment - 2 loader/backhoes, 2 skid steer loaders. 2 excavators, 2 pumps
Trips and VMT - 20 worker trips per day
Vehicle Trips - 10 visitors per day, 40 mile round trip
Water And Wastewater - 66,000 gallons water per day or 24,090,000 gallons per year for 365 days
Construction Off-road Equipment Mitigation - 

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

User Defined Recreational 1.00 User Defined Unit 10.00 0.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.6 31

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2023Operational Year

CO2 Intensity 
(lb/MWhr)

390.98 0.033CH4 Intensity 
(lb/MWhr)

0.004N2O Intensity 
(lb/MWhr)

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 10.00 1,567.00

tblLandUse LotAcreage 0.00 10.00

CalEEMod Version: CalEEMod.2020.4.0 Date: 3/24/2022 11:29 AMPage 1 of 27

MOJAVE DESERT LAND TRUST - Mojave Desert Air Basin, Summer

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied

1-----------------------------!-----------------------------l------------------------• --------------------------I 



2.0 Emissions Summary

tblOffRoadEquipment OffRoadEquipmentUnitAmount 4.00 2.00

tblVehicleTrips CC_TL 7.30 40.00

tblVehicleTrips CNW_TL 7.30 40.00

tblVehicleTrips CW_TL 9.50 40.00

tblVehicleTrips ST_TR 0.00 10.00

tblVehicleTrips SU_TR 0.00 10.00

tblVehicleTrips WD_TR 0.00 10.00

tblWater OutdoorWaterUseRate 0.00 24,090,000.00

CalEEMod Version: CalEEMod.2020.4.0 Date: 3/24/2022 11:29 AMPage 2 of 27

MOJAVE DESERT LAND TRUST - Mojave Desert Air Basin, Summer

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied
: : 
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2022 1.5380 13.6249 19.8955 0.0323 0.1643 0.6817 0.8460 0.0436 0.6521 0.6957 0.0000 3,106.927
6

3,106.927
6

0.6192 4.3700e-
003

3,123.709
6

2023 1.4283 12.4533 19.8147 0.0323 0.1643 0.5870 0.7513 0.0436 0.5617 0.6052 0.0000 3,103.725
6

3,103.725
6

0.6125 4.0200e-
003

3,120.236
2

2024 1.3467 11.6396 19.7750 0.0322 0.1643 0.5185 0.6828 0.0436 0.4958 0.5393 0.0000 3,100.682
1

3,100.682
1

0.6101 3.7200e-
003

3,117.044
0

2025 1.2539 10.7728 19.6972 0.0322 0.1643 0.4426 0.6069 0.0436 0.4233 0.4669 0.0000 3,097.513
0

3,097.513
0

0.6055 3.4700e-
003

3,113.683
9

2026 1.2497 10.7697 19.6643 0.0321 0.1643 0.4425 0.6068 0.0436 0.4233 0.4668 0.0000 3,094.053
5

3,094.053
5

0.6052 3.2600e-
003

3,110.153
3

2027 1.2459 10.7671 19.6362 0.0321 0.1643 0.4425 0.6068 0.0436 0.4232 0.4668 0.0000 3,090.925
1

3,090.925
1

0.6049 3.0800e-
003

3,106.964
6

2028 1.2424 10.7649 19.6128 0.0321 0.1643 0.4424 0.6067 0.0436 0.4232 0.4668 0.0000 3,088.167
7

3,088.167
7

0.6047 2.9300e-
003

3,104.156
7

Maximum 1.5380 13.6249 19.8955 0.0323 0.1643 0.6817 0.8460 0.0436 0.6521 0.6957 0.0000 3,106.927
6

3,106.927
6

0.6192 4.3700e-
003

3,123.709
6

Unmitigated Construction
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2022 1.5380 13.6249 19.8955 0.0323 0.1643 0.6817 0.8460 0.0436 0.6521 0.6957 0.0000 3,106.927
6

3,106.927
6

0.6192 4.3700e-
003

3,123.709
6

2023 1.4283 12.4533 19.8147 0.0323 0.1643 0.5870 0.7513 0.0436 0.5617 0.6052 0.0000 3,103.725
6

3,103.725
6

0.6125 4.0200e-
003

3,120.236
2

2024 1.3467 11.6396 19.7750 0.0322 0.1643 0.5185 0.6828 0.0436 0.4958 0.5393 0.0000 3,100.682
1

3,100.682
1

0.6101 3.7200e-
003

3,117.044
0

2025 1.2539 10.7728 19.6972 0.0322 0.1643 0.4426 0.6069 0.0436 0.4233 0.4669 0.0000 3,097.513
0

3,097.513
0

0.6055 3.4700e-
003

3,113.683
9

2026 1.2497 10.7697 19.6643 0.0321 0.1643 0.4425 0.6068 0.0436 0.4233 0.4668 0.0000 3,094.053
5

3,094.053
5

0.6052 3.2600e-
003

3,110.153
3

2027 1.2459 10.7671 19.6362 0.0321 0.1643 0.4425 0.6068 0.0436 0.4232 0.4668 0.0000 3,090.925
1

3,090.925
1

0.6049 3.0800e-
003

3,106.964
6

2028 1.2424 10.7649 19.6128 0.0321 0.1643 0.4424 0.6067 0.0436 0.4232 0.4668 0.0000 3,088.167
7

3,088.167
7

0.6047 2.9300e-
003

3,104.156
7

Maximum 1.5380 13.6249 19.8955 0.0323 0.1643 0.6817 0.8460 0.0436 0.6521 0.6957 0.0000 3,106.927
6

3,106.927
6

0.6192 4.3700e-
003

3,123.709
6

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROGNOxCOSO2Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2NBio- CO2Total CO2CH4N2OCO2e

Categorylb/daylb/day

Area1.0000e-
005

0.00001.0000e-
004

0.00000.00000.00000.00000.00002.2000e-
004

2.2000e-
004

0.00002.3000e-
004

Energy0.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.0000

Mobile0.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.0000

Total1.0000e-
005

0.00001.0000e-
004

0.00000.00000.00000.00000.00000.00000.00002.2000e-
004

2.2000e-
004

0.00000.00002.3000e-
004

Unmitigated Operational

ROGNOxCOSO2Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2NBio- CO2Total CO2CH4N2OCO2e

Categorylb/daylb/day

Area1.0000e-
005

0.00001.0000e-
004

0.00000.00000.00000.00000.00002.2000e-
004

2.2000e-
004

0.00002.3000e-
004

Energy0.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.0000

Mobile0.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.00000.0000

Total1.0000e-
005

0.00001.0000e-
004

0.00000.00000.00000.00000.00000.00000.00002.2000e-
004

2.2000e-
004

0.00000.00002.3000e-
004

Mitigated Operational
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3.0 Construction Detail

3.1 Mitigation Measures Construction

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Clearing and Revegitating Site Preparation 10/15/2022 10/17/2028 5 1567

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Clearing and Revegitating Excavators 2 6.00 158 0.38

Clearing and Revegitating Pumps 2 8.00 84 0.74

Clearing and Revegitating Skid Steer Loaders 2 7.00 65 0.37

Clearing and Revegitating Tractors/Loaders/Backhoes 2 8.00 97 0.37

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Clearing and 
Revegitating

8 20.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 (Architectural 
Coating ±�sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0

CalEEMod Version: CalEEMod.2020.4.0 Date: 3/24/2022 11:29 AMPage 6 of 27

MOJAVE DESERT LAND TRUST - Mojave Desert Air Basin, Summer

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied

I I I I I I I I I I I I I I I I 

I ! ! ! ! 

I I I I 
• I I 
• I I 

----------------------------1---------------------------~---------------- -------------------------------• I I 
• I I ----------------------------1---------------------------~--------------- ·-------------1-------+--------------
• I I I 
• I I I ----------------------------~---------------------------1----------------- ------------1--------------~--------------• I I I I 

• I I I I 



3.2 Clearing and Revegitating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.4587 13.5794 19.2499 0.0308 0.6809 0.6809 0.6513 0.6513 2,949.254
6

2,949.254
6

0.6144 2,964.615
4

Total 1.4587 13.5794 19.2499 0.0308 0.0000 0.6809 0.6809 0.0000 0.6513 0.6513 2,949.254
6

2,949.254
6

0.6144 2,964.615
4

Unmitigated Construction On-Site

Water Exposed Area
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3.2 Clearing and Revegitating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0793 0.0455 0.6456 1.5500e-
003

0.1643 8.7000e-
004

0.1652 0.0436 8.0000e-
004

0.0444 157.6730 157.6730 4.8100e-
003

4.3700e-
003

159.0942

Total 0.0793 0.0455 0.6456 1.5500e-
003

0.1643 8.7000e-
004

0.1652 0.0436 8.0000e-
004

0.0444 157.6730 157.6730 4.8100e-
003

4.3700e-
003

159.0942

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.4587 13.5794 19.2499 0.0308 0.6809 0.6809 0.6513 0.6513 0.0000 2,949.254
6

2,949.254
6

0.6144 2,964.615
4

Total 1.4587 13.5794 19.2499 0.0308 0.0000 0.6809 0.6809 0.0000 0.6513 0.6513 0.0000 2,949.254
6

2,949.254
6

0.6144 2,964.615
4

Mitigated Construction On-Site
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3.2 Clearing and Revegitating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0793 0.0455 0.6456 1.5500e-
003

0.1643 8.7000e-
004

0.1652 0.0436 8.0000e-
004

0.0444 157.6730 157.6730 4.8100e-
003

4.3700e-
003

159.0942

Total 0.0793 0.0455 0.6456 1.5500e-
003

0.1643 8.7000e-
004

0.1652 0.0436 8.0000e-
004

0.0444 157.6730 157.6730 4.8100e-
003

4.3700e-
003

159.0942

Mitigated Construction Off-Site

3.2 Clearing and Revegitating - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.3552 12.4132 19.2243 0.0308 0.5862 0.5862 0.5609 0.5609 2,950.231
5

2,950.231
5

0.6082 2,965.435
7

Total 1.3552 12.4132 19.2243 0.0308 0.0000 0.5862 0.5862 0.0000 0.5609 0.5609 2,950.231
5

2,950.231
5

0.6082 2,965.435
7

Unmitigated Construction On-Site
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3.2 Clearing and Revegitating - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0731 0.0401 0.5904 1.5000e-
003

0.1643 8.2000e-
004

0.1651 0.0436 7.5000e-
004

0.0443 153.4942 153.4942 4.3100e-
003

4.0200e-
003

154.8005

Total 0.0731 0.0401 0.5904 1.5000e-
003

0.1643 8.2000e-
004

0.1651 0.0436 7.5000e-
004

0.0443 153.4942 153.4942 4.3100e-
003

4.0200e-
003

154.8005

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.3552 12.4132 19.2243 0.0308 0.5862 0.5862 0.5609 0.5609 0.0000 2,950.231
5

2,950.231
5

0.6082 2,965.435
7

Total 1.3552 12.4132 19.2243 0.0308 0.0000 0.5862 0.5862 0.0000 0.5609 0.5609 0.0000 2,950.231
5

2,950.231
5

0.6082 2,965.435
7

Mitigated Construction On-Site
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3.2 Clearing and Revegitating - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0731 0.0401 0.5904 1.5000e-
003

0.1643 8.2000e-
004

0.1651 0.0436 7.5000e-
004

0.0443 153.4942 153.4942 4.3100e-
003

4.0200e-
003

154.8005

Total 0.0731 0.0401 0.5904 1.5000e-
003

0.1643 8.2000e-
004

0.1651 0.0436 7.5000e-
004

0.0443 153.4942 153.4942 4.3100e-
003

4.0200e-
003

154.8005

Mitigated Construction Off-Site

3.2 Clearing and Revegitating - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.2790 11.6041 19.2312 0.0308 0.5177 0.5177 0.4950 0.4950 2,950.993
3

2,950.993
3

0.6062 2,966.148
9

Total 1.2790 11.6041 19.2312 0.0308 0.0000 0.5177 0.5177 0.0000 0.4950 0.4950 2,950.993
3

2,950.993
3

0.6062 2,966.148
9

Unmitigated Construction On-Site
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3.2 Clearing and Revegitating - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0677 0.0355 0.5438 1.4500e-
003

0.1643 7.7000e-
004

0.1651 0.0436 7.1000e-
004

0.0443 149.6888 149.6888 3.8800e-
003

3.7200e-
003

150.8951

Total 0.0677 0.0355 0.5438 1.4500e-
003

0.1643 7.7000e-
004

0.1651 0.0436 7.1000e-
004

0.0443 149.6888 149.6888 3.8800e-
003

3.7200e-
003

150.8951

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.2790 11.6041 19.2312 0.0308 0.5177 0.5177 0.4950 0.4950 0.0000 2,950.993
3

2,950.993
3

0.6062 2,966.148
9

Total 1.2790 11.6041 19.2312 0.0308 0.0000 0.5177 0.5177 0.0000 0.4950 0.4950 0.0000 2,950.993
3

2,950.993
3

0.6062 2,966.148
9

Mitigated Construction On-Site
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3.2 Clearing and Revegitating - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0677 0.0355 0.5438 1.4500e-
003

0.1643 7.7000e-
004

0.1651 0.0436 7.1000e-
004

0.0443 149.6888 149.6888 3.8800e-
003

3.7200e-
003

150.8951

Total 0.0677 0.0355 0.5438 1.4500e-
003

0.1643 7.7000e-
004

0.1651 0.0436 7.1000e-
004

0.0443 149.6888 149.6888 3.8800e-
003

3.7200e-
003

150.8951

Mitigated Construction Off-Site

3.2 Clearing and Revegitating - 2025

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.1910 10.7411 19.1928 0.0308 0.4418 0.4418 0.4226 0.4226 2,951.518
9

2,951.518
9

0.6020 2,966.569
0

Total 1.1910 10.7411 19.1928 0.0308 0.0000 0.4418 0.4418 0.0000 0.4226 0.4226 2,951.518
9

2,951.518
9

0.6020 2,966.569
0

Unmitigated Construction On-Site
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3.2 Clearing and Revegitating - 2025

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0629 0.0317 0.5044 1.4000e-
003

0.1643 7.3000e-
004

0.1650 0.0436 6.8000e-
004

0.0443 145.9941 145.9941 3.5000e-
003

3.4700e-
003

147.1149

Total 0.0629 0.0317 0.5044 1.4000e-
003

0.1643 7.3000e-
004

0.1650 0.0436 6.8000e-
004

0.0443 145.9941 145.9941 3.5000e-
003

3.4700e-
003

147.1149

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.1910 10.7411 19.1928 0.0308 0.4418 0.4418 0.4226 0.4226 0.0000 2,951.518
8

2,951.518
8

0.6020 2,966.569
0

Total 1.1910 10.7411 19.1928 0.0308 0.0000 0.4418 0.4418 0.0000 0.4226 0.4226 0.0000 2,951.518
8

2,951.518
8

0.6020 2,966.569
0

Mitigated Construction On-Site
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3.2 Clearing and Revegitating - 2025

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0629 0.0317 0.5044 1.4000e-
003

0.1643 7.3000e-
004

0.1650 0.0436 6.8000e-
004

0.0443 145.9941 145.9941 3.5000e-
003

3.4700e-
003

147.1149

Total 0.0629 0.0317 0.5044 1.4000e-
003

0.1643 7.3000e-
004

0.1650 0.0436 6.8000e-
004

0.0443 145.9941 145.9941 3.5000e-
003

3.4700e-
003

147.1149

Mitigated Construction Off-Site

3.2 Clearing and Revegitating - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.1910 10.7411 19.1928 0.0308 0.4418 0.4418 0.4226 0.4226 2,951.518
9

2,951.518
9

0.6020 2,966.569
0

Total 1.1910 10.7411 19.1928 0.0308 0.0000 0.4418 0.4418 0.0000 0.4226 0.4226 2,951.518
9

2,951.518
9

0.6020 2,966.569
0

Unmitigated Construction On-Site
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3.2 Clearing and Revegitating - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0587 0.0286 0.4715 1.3600e-
003

0.1643 7.0000e-
004

0.1650 0.0436 6.4000e-
004

0.0442 142.5347 142.5347 3.1700e-
003

3.2600e-
003

143.5842

Total 0.0587 0.0286 0.4715 1.3600e-
003

0.1643 7.0000e-
004

0.1650 0.0436 6.4000e-
004

0.0442 142.5347 142.5347 3.1700e-
003

3.2600e-
003

143.5842

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.1910 10.7411 19.1928 0.0308 0.4418 0.4418 0.4226 0.4226 0.0000 2,951.518
8

2,951.518
8

0.6020 2,966.569
0

Total 1.1910 10.7411 19.1928 0.0308 0.0000 0.4418 0.4418 0.0000 0.4226 0.4226 0.0000 2,951.518
8

2,951.518
8

0.6020 2,966.569
0

Mitigated Construction On-Site
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3.2 Clearing and Revegitating - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0587 0.0286 0.4715 1.3600e-
003

0.1643 7.0000e-
004

0.1650 0.0436 6.4000e-
004

0.0442 142.5347 142.5347 3.1700e-
003

3.2600e-
003

143.5842

Total 0.0587 0.0286 0.4715 1.3600e-
003

0.1643 7.0000e-
004

0.1650 0.0436 6.4000e-
004

0.0442 142.5347 142.5347 3.1700e-
003

3.2600e-
003

143.5842

Mitigated Construction Off-Site

3.2 Clearing and Revegitating - 2027

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.1910 10.7411 19.1928 0.0308 0.4418 0.4418 0.4226 0.4226 2,951.518
9

2,951.518
9

0.6020 2,966.569
0

Total 1.1910 10.7411 19.1928 0.0308 0.0000 0.4418 0.4418 0.0000 0.4226 0.4226 2,951.518
9

2,951.518
9

0.6020 2,966.569
0

Unmitigated Construction On-Site
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3.2 Clearing and Revegitating - 2027

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0549 0.0260 0.4433 1.3200e-
003

0.1643 6.6000e-
004

0.1650 0.0436 6.0000e-
004

0.0442 139.4062 139.4062 2.8900e-
003

3.0800e-
003

140.3956

Total 0.0549 0.0260 0.4433 1.3200e-
003

0.1643 6.6000e-
004

0.1650 0.0436 6.0000e-
004

0.0442 139.4062 139.4062 2.8900e-
003

3.0800e-
003

140.3956

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.1910 10.7411 19.1928 0.0308 0.4418 0.4418 0.4226 0.4226 0.0000 2,951.518
8

2,951.518
8

0.6020 2,966.569
0

Total 1.1910 10.7411 19.1928 0.0308 0.0000 0.4418 0.4418 0.0000 0.4226 0.4226 0.0000 2,951.518
8

2,951.518
8

0.6020 2,966.569
0

Mitigated Construction On-Site
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3.2 Clearing and Revegitating - 2027

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0549 0.0260 0.4433 1.3200e-
003

0.1643 6.6000e-
004

0.1650 0.0436 6.0000e-
004

0.0442 139.4062 139.4062 2.8900e-
003

3.0800e-
003

140.3956

Total 0.0549 0.0260 0.4433 1.3200e-
003

0.1643 6.6000e-
004

0.1650 0.0436 6.0000e-
004

0.0442 139.4062 139.4062 2.8900e-
003

3.0800e-
003

140.3956

Mitigated Construction Off-Site

3.2 Clearing and Revegitating - 2028

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.1910 10.7411 19.1928 0.0308 0.4418 0.4418 0.4226 0.4226 2,951.518
9

2,951.518
9

0.6020 2,966.569
0

Total 1.1910 10.7411 19.1928 0.0308 0.0000 0.4418 0.4418 0.0000 0.4226 0.4226 2,951.518
9

2,951.518
9

0.6020 2,966.569
0

Unmitigated Construction On-Site
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3.2 Clearing and Revegitating - 2028

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0515 0.0238 0.4199 1.2800e-
003

0.1643 6.1000e-
004

0.1649 0.0436 5.6000e-
004

0.0441 136.6488 136.6488 2.6400e-
003

2.9300e-
003

137.5876

Total 0.0515 0.0238 0.4199 1.2800e-
003

0.1643 6.1000e-
004

0.1649 0.0436 5.6000e-
004

0.0441 136.6488 136.6488 2.6400e-
003

2.9300e-
003

137.5876

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.1910 10.7411 19.1928 0.0308 0.4418 0.4418 0.4226 0.4226 0.0000 2,951.518
8

2,951.518
8

0.6020 2,966.569
0

Total 1.1910 10.7411 19.1928 0.0308 0.0000 0.4418 0.4418 0.0000 0.4226 0.4226 0.0000 2,951.518
8

2,951.518
8

0.6020 2,966.569
0

Mitigated Construction On-Site
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3.2 Clearing and Revegitating - 2028

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0515 0.0238 0.4199 1.2800e-
003

0.1643 6.1000e-
004

0.1649 0.0436 5.6000e-
004

0.0441 136.6488 136.6488 2.6400e-
003

2.9300e-
003

137.5876

Total 0.0515 0.0238 0.4199 1.2800e-
003

0.1643 6.1000e-
004

0.1649 0.0436 5.6000e-
004

0.0441 136.6488 136.6488 2.6400e-
003

2.9300e-
003

137.5876

Mitigated Construction Off-Site
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4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated
Land Use Weekday Saturday Sunday Annual VMT Annual VMT

User Defined Recreational 0.00 0.00 0.00
Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

User Defined Recreational 40.00 40.00 40.00 0.00 0.00 0.00 0 0 0

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

User Defined Recreational 0.535455 0.056260 0.172409 0.133149 0.028776 0.007661 0.007273 0.023440 0.000521 0.000192 0.028266 0.001153 0.005445
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5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

User Defined 
Recreational

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated

5.1 Mitigation Measures Energy

Historical Energy Use: N
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Unmitigated 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

User Defined 
Recreational

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated
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6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Total 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Unmitigated
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7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Total 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Mitigated
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11.0 Vegetation

8.1 Mitigation Measures Waste

8.0 Waste Detail

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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MOJAVE DESERT LAND TRUST
Mojave Desert Air Basin, Annual

Project Characteristics - 
Land Use - 10 acre ground disturbance per day
Construction Phase - 6 years of construction
Off-road Equipment - 2 loader/backhoes, 2 skid steer loaders. 2 excavators, 2 pumps
Trips and VMT - 20 worker trips per day
Vehicle Trips - 10 visitors per day, 40 mile round trip
Water And Wastewater - 66,000 gallons water per day or 24,090,000 gallons per year for 365 days
Construction Off-road Equipment Mitigation - 

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

User Defined Recreational 1.00 User Defined Unit 10.00 0.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

10

Wind Speed (m/s) Precipitation Freq (Days)2.6 31

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2023Operational Year

CO2 Intensity 
(lb/MWhr)

390.98 0.033CH4 Intensity 
(lb/MWhr)

0.004N2O Intensity 
(lb/MWhr)

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 10.00 1,567.00

tblLandUse LotAcreage 0.00 10.00
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2.0 Emissions Summary

tblOffRoadEquipment OffRoadEquipmentUnitAmount 4.00 2.00

tblVehicleTrips CC_TL 7.30 40.00

tblVehicleTrips CNW_TL 7.30 40.00

tblVehicleTrips CW_TL 9.50 40.00

tblVehicleTrips ST_TR 0.00 10.00

tblVehicleTrips SU_TR 0.00 10.00

tblVehicleTrips WD_TR 0.00 10.00

tblWater OutdoorWaterUseRate 0.00 24,090,000.00

CalEEMod Version: CalEEMod.2020.4.0 Date: 3/24/2022 11:30 AMPage 2 of 32

MOJAVE DESERT LAND TRUST - Mojave Desert Air Basin, Annual

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied
: : 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -~ - - - - - - - - - - - - - - - - - - - - - - - - - -
• • I 
• • I -----------------------------4------------------------------l------------------------------t--------------------------
• • I 
• • I -----------------------------4------------------------------l------------------------------t--------------------------
• • I 
• • I -----------------------------4------------------------------l------------------------------t--------------------------
• • I 
• • I -----------------------------4------------------------------l------------------------------t--------------------------
• • I 
• • I -----------------------------4------------------------------l------------------------------t--------------------------
• • I 
• • I -----------------------------4------------------------------I------------------------------~--------------------------



2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2022 0.0419 0.3748 0.5446 8.8000e-
004

4.4300e-
003

0.0188 0.0232 1.1800e-
003

0.0179 0.0191 0.0000 77.1733 77.1733 0.0155 1.2000e-
004

77.5942

2023 0.1842 1.6194 2.5651 4.1800e-
003

0.0210 0.0763 0.0973 5.5700e-
003

0.0730 0.0786 0.0000 364.4883 364.4883 0.0723 5.0000e-
004

366.4450

2024 0.1750 1.5253 2.5806 4.2000e-
003

0.0211 0.0679 0.0890 5.6100e-
003

0.0649 0.0706 0.0000 366.9730 366.9730 0.0725 4.7000e-
004

368.9262

2025 0.1623 1.4063 2.5615 4.1800e-
003

0.0210 0.0578 0.0788 5.5900e-
003

0.0552 0.0608 0.0000 365.2377 365.2377 0.0717 4.4000e-
004

367.1602

2026 0.1619 1.4058 2.5578 4.1800e-
003

0.0210 0.0578 0.0788 5.5900e-
003

0.0552 0.0608 0.0000 364.8654 364.8654 0.0717 4.1000e-
004

366.7789

2027 0.1615 1.4054 2.5547 4.1700e-
003

0.0210 0.0577 0.0788 5.5900e-
003

0.0552 0.0608 0.0000 364.5281 364.5281 0.0716 3.9000e-
004

366.4341

2028 0.1277 1.1144 2.0241 3.3100e-
003

0.0167 0.0458 0.0625 4.4300e-
003

0.0438 0.0482 0.0000 288.8725 288.8725 0.0568 2.9000e-
004

290.3791

Maximum 0.1842 1.6194 2.5806 4.2000e-
003

0.0211 0.0763 0.0973 5.6100e-
003

0.0730 0.0786 0.0000 366.9730 366.9730 0.0725 5.0000e-
004

368.9262

Unmitigated Construction
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2022 0.0419 0.3748 0.5446 8.8000e-
004

4.4300e-
003

0.0188 0.0232 1.1800e-
003

0.0179 0.0191 0.0000 77.1732 77.1732 0.0155 1.2000e-
004

77.5941

2023 0.1842 1.6194 2.5651 4.1800e-
003

0.0210 0.0763 0.0973 5.5700e-
003

0.0730 0.0786 0.0000 364.4879 364.4879 0.0723 5.0000e-
004

366.4445

2024 0.1750 1.5253 2.5806 4.2000e-
003

0.0211 0.0679 0.0890 5.6100e-
003

0.0649 0.0706 0.0000 366.9726 366.9726 0.0725 4.7000e-
004

368.9258

2025 0.1623 1.4063 2.5615 4.1800e-
003

0.0210 0.0578 0.0788 5.5900e-
003

0.0552 0.0608 0.0000 365.2372 365.2372 0.0717 4.4000e-
004

367.1598

2026 0.1619 1.4058 2.5578 4.1800e-
003

0.0210 0.0578 0.0788 5.5900e-
003

0.0552 0.0608 0.0000 364.8649 364.8649 0.0717 4.1000e-
004

366.7785

2027 0.1615 1.4054 2.5547 4.1700e-
003

0.0210 0.0577 0.0788 5.5900e-
003

0.0552 0.0608 0.0000 364.5277 364.5277 0.0716 3.9000e-
004

366.4337

2028 0.1277 1.1144 2.0241 3.3100e-
003

0.0167 0.0458 0.0625 4.4300e-
003

0.0438 0.0482 0.0000 288.8721 288.8721 0.0568 2.9000e-
004

290.3787

Maximum 0.1842 1.6194 2.5806 4.2000e-
003

0.0211 0.0763 0.0973 5.6100e-
003

0.0730 0.0786 0.0000 366.9726 366.9726 0.0725 5.0000e-
004

368.9258

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Quarter Start Date End Date Maximum Unmitigated ROG + NOX (tons/quarter) Maximum Mitigated ROG + NOX (tons/quarter)

1 10-3-2022 1-2-2023 0.4321 0.4321

2 1-3-2023 4-2-2023 0.4460 0.4460

3 4-3-2023 7-2-2023 0.4512 0.4512

4 7-3-2023 10-2-2023 0.4561 0.4561
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5 10-3-2023 1-2-2024 0.4553 0.4553

6 1-3-2024 4-2-2024 0.4219 0.4219

7 4-3-2024 7-2-2024 0.4221 0.4221

8 7-3-2024 10-2-2024 0.4267 0.4267

9 10-3-2024 1-2-2025 0.4258 0.4258

10 1-3-2025 4-2-2025 0.3864 0.3864

11 4-3-2025 7-2-2025 0.3909 0.3909

12 7-3-2025 10-2-2025 0.3952 0.3952

13 10-3-2025 1-2-2026 0.3950 0.3950

14 1-3-2026 4-2-2026 0.3862 0.3862

15 4-3-2026 7-2-2026 0.3906 0.3906

16 7-3-2026 10-2-2026 0.3949 0.3949

17 10-3-2026 1-2-2027 0.3948 0.3948

18 1-3-2027 4-2-2027 0.3860 0.3860

19 4-3-2027 7-2-2027 0.3904 0.3904

20 7-3-2027 10-2-2027 0.3947 0.3947

21 10-3-2027 1-2-2028 0.3946 0.3946

22 1-3-2028 4-2-2028 0.3901 0.3901

23 4-3-2028 7-2-2028 0.3902 0.3902

24 7-3-2028 9-30-2028 0.3859 0.3859

Highest 0.4561 0.4561
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 2.0000e-
005

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water 0.0000 0.0000 0.0000 0.0000 0.0000 47.4647 47.4647 4.0100e-
003

4.9000e-
004

47.7096

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 47.4648 47.4648 4.0100e-
003

4.9000e-
004

47.7096

Unmitigated Operational
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 2.0000e-
005

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water 0.0000 0.0000 0.0000 0.0000 0.0000 47.4647 47.4647 4.0100e-
003

4.9000e-
004

47.7096

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 47.4648 47.4648 4.0100e-
003

4.9000e-
004

47.7096

Mitigated Operational

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Clearing and Revegitating Site Preparation 10/15/2022 10/17/2028 5 1567

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Acres of Grading (Site Preparation Phase): 0
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3.1 Mitigation Measures Construction

Water Exposed Area

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Clearing and Revegitating Excavators 2 6.00 158 0.38

Clearing and Revegitating Pumps 2 8.00 84 0.74

Clearing and Revegitating Skid Steer Loaders 2 7.00 65 0.37

Clearing and Revegitating Tractors/Loaders/Backhoes 2 8.00 97 0.37

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Clearing and 
Revegitating

8 20.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 (Architectural 
Coating ±�sqft)

Acres of Grading (Grading Phase): 0

Acres of Paving: 0
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3.2 Clearing and Revegitating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0401 0.3734 0.5294 8.5000e-
004

0.0187 0.0187 0.0179 0.0179 0.0000 73.5768 73.5768 0.0153 0.0000 73.9600

Total 0.0401 0.3734 0.5294 8.5000e-
004

0.0000 0.0187 0.0187 0.0000 0.0179 0.0179 0.0000 73.5768 73.5768 0.0153 0.0000 73.9600

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.8300e-
003

1.3700e-
003

0.0152 4.0000e-
005

4.4300e-
003

2.0000e-
005

4.4600e-
003

1.1800e-
003

2.0000e-
005

1.2000e-
003

0.0000 3.5965 3.5965 1.2000e-
004

1.2000e-
004

3.6342

Total 1.8300e-
003

1.3700e-
003

0.0152 4.0000e-
005

4.4300e-
003

2.0000e-
005

4.4600e-
003

1.1800e-
003

2.0000e-
005

1.2000e-
003

0.0000 3.5965 3.5965 1.2000e-
004

1.2000e-
004

3.6342

Unmitigated Construction Off-Site
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3.2 Clearing and Revegitating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0401 0.3734 0.5294 8.5000e-
004

0.0187 0.0187 0.0179 0.0179 0.0000 73.5767 73.5767 0.0153 0.0000 73.9599

Total 0.0401 0.3734 0.5294 8.5000e-
004

0.0000 0.0187 0.0187 0.0000 0.0179 0.0179 0.0000 73.5767 73.5767 0.0153 0.0000 73.9599

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.8300e-
003

1.3700e-
003

0.0152 4.0000e-
005

4.4300e-
003

2.0000e-
005

4.4600e-
003

1.1800e-
003

2.0000e-
005

1.2000e-
003

0.0000 3.5965 3.5965 1.2000e-
004

1.2000e-
004

3.6342

Total 1.8300e-
003

1.3700e-
003

0.0152 4.0000e-
005

4.4300e-
003

2.0000e-
005

4.4600e-
003

1.1800e-
003

2.0000e-
005

1.2000e-
003

0.0000 3.5965 3.5965 1.2000e-
004

1.2000e-
004

3.6342

Mitigated Construction Off-Site
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3.2 Clearing and Revegitating - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1762 1.6137 2.4992 4.0000e-
003

0.0762 0.0762 0.0729 0.0729 0.0000 347.9327 347.9327 0.0717 0.0000 349.7257

Total 0.1762 1.6137 2.4992 4.0000e-
003

0.0000 0.0762 0.0762 0.0000 0.0729 0.0729 0.0000 347.9327 347.9327 0.0717 0.0000 349.7257

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 7.9700e-
003

5.7200e-
003

0.0659 1.8000e-
004

0.0210 1.1000e-
004

0.0211 5.5700e-
003

1.0000e-
004

5.6700e-
003

0.0000 16.5557 16.5557 5.3000e-
004

5.0000e-
004

16.7192

Total 7.9700e-
003

5.7200e-
003

0.0659 1.8000e-
004

0.0210 1.1000e-
004

0.0211 5.5700e-
003

1.0000e-
004

5.6700e-
003

0.0000 16.5557 16.5557 5.3000e-
004

5.0000e-
004

16.7192

Unmitigated Construction Off-Site
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3.2 Clearing and Revegitating - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1762 1.6137 2.4992 4.0000e-
003

0.0762 0.0762 0.0729 0.0729 0.0000 347.9322 347.9322 0.0717 0.0000 349.7253

Total 0.1762 1.6137 2.4992 4.0000e-
003

0.0000 0.0762 0.0762 0.0000 0.0729 0.0729 0.0000 347.9322 347.9322 0.0717 0.0000 349.7253

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 7.9700e-
003

5.7200e-
003

0.0659 1.8000e-
004

0.0210 1.1000e-
004

0.0211 5.5700e-
003

1.0000e-
004

5.6700e-
003

0.0000 16.5557 16.5557 5.3000e-
004

5.0000e-
004

16.7192

Total 7.9700e-
003

5.7200e-
003

0.0659 1.8000e-
004

0.0210 1.1000e-
004

0.0211 5.5700e-
003

1.0000e-
004

5.6700e-
003

0.0000 16.5557 16.5557 5.3000e-
004

5.0000e-
004

16.7192

Mitigated Construction Off-Site
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3.2 Clearing and Revegitating - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1676 1.5201 2.5193 4.0300e-
003

0.0678 0.0678 0.0649 0.0649 0.0000 350.6996 350.6996 0.0720 0.0000 352.5007

Total 0.1676 1.5201 2.5193 4.0300e-
003

0.0000 0.0678 0.0678 0.0000 0.0649 0.0649 0.0000 350.6996 350.6996 0.0720 0.0000 352.5007

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 7.4400e-
003

5.1100e-
003

0.0614 1.7000e-
004

0.0211 1.0000e-
004

0.0212 5.6100e-
003

9.0000e-
005

5.7000e-
003

0.0000 16.2734 16.2734 4.8000e-
004

4.7000e-
004

16.4255

Total 7.4400e-
003

5.1100e-
003

0.0614 1.7000e-
004

0.0211 1.0000e-
004

0.0212 5.6100e-
003

9.0000e-
005

5.7000e-
003

0.0000 16.2734 16.2734 4.8000e-
004

4.7000e-
004

16.4255

Unmitigated Construction Off-Site
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3.2 Clearing and Revegitating - 2024

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1676 1.5201 2.5193 4.0300e-
003

0.0678 0.0678 0.0649 0.0649 0.0000 350.6992 350.6992 0.0720 0.0000 352.5003

Total 0.1676 1.5201 2.5193 4.0300e-
003

0.0000 0.0678 0.0678 0.0000 0.0649 0.0649 0.0000 350.6992 350.6992 0.0720 0.0000 352.5003

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 7.4400e-
003

5.1100e-
003

0.0614 1.7000e-
004

0.0211 1.0000e-
004

0.0212 5.6100e-
003

9.0000e-
005

5.7000e-
003

0.0000 16.2734 16.2734 4.8000e-
004

4.7000e-
004

16.4255

Total 7.4400e-
003

5.1100e-
003

0.0614 1.7000e-
004

0.0211 1.0000e-
004

0.0212 5.6100e-
003

9.0000e-
005

5.7000e-
003

0.0000 16.2734 16.2734 4.8000e-
004

4.7000e-
004

16.4255

Mitigated Construction Off-Site
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3.2 Clearing and Revegitating - 2025

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1554 1.4017 2.5047 4.0200e-
003

0.0577 0.0577 0.0552 0.0552 0.0000 349.4233 349.4233 0.0713 0.0000 351.2050

Total 0.1554 1.4017 2.5047 4.0200e-
003

0.0000 0.0577 0.0577 0.0000 0.0552 0.0552 0.0000 349.4233 349.4233 0.0713 0.0000 351.2050

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 6.8900e-
003

4.5400e-
003

0.0568 1.7000e-
004

0.0210 1.0000e-
004

0.0211 5.5900e-
003

9.0000e-
005

5.6800e-
003

0.0000 15.8144 15.8144 4.4000e-
004

4.4000e-
004

15.9552

Total 6.8900e-
003

4.5400e-
003

0.0568 1.7000e-
004

0.0210 1.0000e-
004

0.0211 5.5900e-
003

9.0000e-
005

5.6800e-
003

0.0000 15.8144 15.8144 4.4000e-
004

4.4000e-
004

15.9552

Unmitigated Construction Off-Site
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3.2 Clearing and Revegitating - 2025

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1554 1.4017 2.5047 4.0200e-
003

0.0577 0.0577 0.0552 0.0552 0.0000 349.4228 349.4228 0.0713 0.0000 351.2046

Total 0.1554 1.4017 2.5047 4.0200e-
003

0.0000 0.0577 0.0577 0.0000 0.0552 0.0552 0.0000 349.4228 349.4228 0.0713 0.0000 351.2046

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 6.8900e-
003

4.5400e-
003

0.0568 1.7000e-
004

0.0210 1.0000e-
004

0.0211 5.5900e-
003

9.0000e-
005

5.6800e-
003

0.0000 15.8144 15.8144 4.4000e-
004

4.4000e-
004

15.9552

Total 6.8900e-
003

4.5400e-
003

0.0568 1.7000e-
004

0.0210 1.0000e-
004

0.0211 5.5900e-
003

9.0000e-
005

5.6800e-
003

0.0000 15.8144 15.8144 4.4000e-
004

4.4000e-
004

15.9552

Mitigated Construction Off-Site
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3.2 Clearing and Revegitating - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1554 1.4017 2.5047 4.0200e-
003

0.0577 0.0577 0.0552 0.0552 0.0000 349.4233 349.4233 0.0713 0.0000 351.2050

Total 0.1554 1.4017 2.5047 4.0200e-
003

0.0000 0.0577 0.0577 0.0000 0.0552 0.0552 0.0000 349.4233 349.4233 0.0713 0.0000 351.2050

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 6.4400e-
003

4.1000e-
003

0.0532 1.6000e-
004

0.0210 9.0000e-
005

0.0211 5.5900e-
003

8.0000e-
005

5.6700e-
003

0.0000 15.4421 15.4421 4.0000e-
004

4.1000e-
004

15.5739

Total 6.4400e-
003

4.1000e-
003

0.0532 1.6000e-
004

0.0210 9.0000e-
005

0.0211 5.5900e-
003

8.0000e-
005

5.6700e-
003

0.0000 15.4421 15.4421 4.0000e-
004

4.1000e-
004

15.5739

Unmitigated Construction Off-Site
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3.2 Clearing and Revegitating - 2026

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1554 1.4017 2.5047 4.0200e-
003

0.0577 0.0577 0.0552 0.0552 0.0000 349.4228 349.4228 0.0713 0.0000 351.2046

Total 0.1554 1.4017 2.5047 4.0200e-
003

0.0000 0.0577 0.0577 0.0000 0.0552 0.0552 0.0000 349.4228 349.4228 0.0713 0.0000 351.2046

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 6.4400e-
003

4.1000e-
003

0.0532 1.6000e-
004

0.0210 9.0000e-
005

0.0211 5.5900e-
003

8.0000e-
005

5.6700e-
003

0.0000 15.4421 15.4421 4.0000e-
004

4.1000e-
004

15.5739

Total 6.4400e-
003

4.1000e-
003

0.0532 1.6000e-
004

0.0210 9.0000e-
005

0.0211 5.5900e-
003

8.0000e-
005

5.6700e-
003

0.0000 15.4421 15.4421 4.0000e-
004

4.1000e-
004

15.5739

Mitigated Construction Off-Site
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3.2 Clearing and Revegitating - 2027

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1554 1.4017 2.5047 4.0200e-
003

0.0577 0.0577 0.0552 0.0552 0.0000 349.4233 349.4233 0.0713 0.0000 351.2050

Total 0.1554 1.4017 2.5047 4.0200e-
003

0.0000 0.0577 0.0577 0.0000 0.0552 0.0552 0.0000 349.4233 349.4233 0.0713 0.0000 351.2050

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 6.0200e-
003

3.7200e-
003

0.0501 1.6000e-
004

0.0210 9.0000e-
005

0.0211 5.5900e-
003

8.0000e-
005

5.6700e-
003

0.0000 15.1049 15.1049 3.6000e-
004

3.9000e-
004

15.2291

Total 6.0200e-
003

3.7200e-
003

0.0501 1.6000e-
004

0.0210 9.0000e-
005

0.0211 5.5900e-
003

8.0000e-
005

5.6700e-
003

0.0000 15.1049 15.1049 3.6000e-
004

3.9000e-
004

15.2291

Unmitigated Construction Off-Site
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3.2 Clearing and Revegitating - 2027

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1554 1.4017 2.5047 4.0200e-
003

0.0577 0.0577 0.0552 0.0552 0.0000 349.4228 349.4228 0.0713 0.0000 351.2046

Total 0.1554 1.4017 2.5047 4.0200e-
003

0.0000 0.0577 0.0577 0.0000 0.0552 0.0552 0.0000 349.4228 349.4228 0.0713 0.0000 351.2046

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 6.0200e-
003

3.7200e-
003

0.0501 1.6000e-
004

0.0210 9.0000e-
005

0.0211 5.5900e-
003

8.0000e-
005

5.6700e-
003

0.0000 15.1049 15.1049 3.6000e-
004

3.9000e-
004

15.2291

Total 6.0200e-
003

3.7200e-
003

0.0501 1.6000e-
004

0.0210 9.0000e-
005

0.0211 5.5900e-
003

8.0000e-
005

5.6700e-
003

0.0000 15.1049 15.1049 3.6000e-
004

3.9000e-
004

15.2291

Mitigated Construction Off-Site
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3.2 Clearing and Revegitating - 2028

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1233 1.1117 1.9865 3.1900e-
003

0.0457 0.0457 0.0437 0.0437 0.0000 277.1288 277.1288 0.0565 0.0000 278.5419

Total 0.1233 1.1117 1.9865 3.1900e-
003

0.0000 0.0457 0.0457 0.0000 0.0437 0.0437 0.0000 277.1288 277.1288 0.0565 0.0000 278.5419

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.4800e-
003

2.7000e-
003

0.0377 1.2000e-
004

0.0167 6.0000e-
005

0.0168 4.4300e-
003

6.0000e-
005

4.4900e-
003

0.0000 11.7437 11.7437 2.6000e-
004

2.9000e-
004

11.8371

Total 4.4800e-
003

2.7000e-
003

0.0377 1.2000e-
004

0.0167 6.0000e-
005

0.0168 4.4300e-
003

6.0000e-
005

4.4900e-
003

0.0000 11.7437 11.7437 2.6000e-
004

2.9000e-
004

11.8371

Unmitigated Construction Off-Site
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3.2 Clearing and Revegitating - 2028

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1233 1.1117 1.9865 3.1900e-
003

0.0457 0.0457 0.0437 0.0437 0.0000 277.1285 277.1285 0.0565 0.0000 278.5416

Total 0.1233 1.1117 1.9865 3.1900e-
003

0.0000 0.0457 0.0457 0.0000 0.0437 0.0437 0.0000 277.1285 277.1285 0.0565 0.0000 278.5416

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.4800e-
003

2.7000e-
003

0.0377 1.2000e-
004

0.0167 6.0000e-
005

0.0168 4.4300e-
003

6.0000e-
005

4.4900e-
003

0.0000 11.7437 11.7437 2.6000e-
004

2.9000e-
004

11.8371

Total 4.4800e-
003

2.7000e-
003

0.0377 1.2000e-
004

0.0167 6.0000e-
005

0.0168 4.4300e-
003

6.0000e-
005

4.4900e-
003

0.0000 11.7437 11.7437 2.6000e-
004

2.9000e-
004

11.8371

Mitigated Construction Off-Site
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4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated
Land Use Weekday Saturday Sunday Annual VMT Annual VMT

User Defined Recreational 0.00 0.00 0.00
Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

User Defined Recreational 40.00 40.00 40.00 0.00 0.00 0.00 0 0 0

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

User Defined Recreational 0.535455 0.056260 0.172409 0.133149 0.028776 0.007661 0.007273 0.023440 0.000521 0.000192 0.028266 0.001153 0.005445
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5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.1 Mitigation Measures Energy

Historical Energy Use: N
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

User Defined 
Recreational

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

User Defined 
Recreational

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

User Defined 
Recreational

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

User Defined 
Recreational

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 2.0000e-
005

Unmitigated 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 2.0000e-
005

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 2.0000e-
005

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 2.0000e-
005

Unmitigated
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7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 2.0000e-
005

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 2.0000e-
005

Mitigated
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Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 47.4647 4.0100e-
003

4.9000e-
004

47.7096

Unmitigated 47.4647 4.0100e-
003

4.9000e-
004

47.7096

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

User Defined 
Recreational

0 / 24.09 47.4647 4.0100e-
003

4.9000e-
004

47.7096

Total 47.4647 4.0100e-
003

4.9000e-
004

47.7096

Unmitigated

CalEEMod Version: CalEEMod.2020.4.0 Date: 3/24/2022 11:30 AMPage 29 of 32

MOJAVE DESERT LAND TRUST - Mojave Desert Air Basin, Annual

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied

., ., 

I I I 

• I I I I -----------... -------.--------.--------. -------., ., 

' ' ' ' 

I, 
I, 
1, 
1, 

' ' ' ' ' ' ' ' ' ' ' ' 



7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

User Defined 
Recreational

0 / 24.09 47.4647 4.0100e-
003

4.9000e-
004

47.7096

Total 47.4647 4.0100e-
003

4.9000e-
004

47.7096

Mitigated

8.1 Mitigation Measures Waste

8.0 Waste Detail

Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 0.0000 0.0000 0.0000 0.0000

 Unmitigated 0.0000 0.0000 0.0000 0.0000

Category/Year
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8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

User Defined 
Recreational

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

User Defined 
Recreational

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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11.0 Vegetation

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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EXECUTIVE SUMMARY 
 

Western Rivers Conservancy and Helendale Community Services District have acquired and are 
beginning to manage Palisades Ranch for conservation management of existing and enhanced 
high biodiversity values. This property, acquired in December 2015 for conservation purposes, is 
in a contiguous block of land with public lands managed by the U.S. Bureau of Land 
Management to the west and private lands to the east. Palisades Ranch is subject to focused 
conservation management in cooperation with the California Department of Fish and Wildlife to 
maintain significant, rare biological resources occurring along the Mojave River.  
 
Located between the communities of Silver Lakes (Helendale) to the north and Oro Grande to 
the south, this land management plan pertains to approximately 1,647± acres, including more 
than 800 acres of cottonwood-willow riparian habitat and 800 acres of upland desert habitat on 
one contiguous parcel (plus one 4-acre parcel) located in an unincorporated portion of San 
Bernardino County, California. The legal description for the subject property is Township 7 
North, Ranges 4 & 5 West, all of Section 13, and portions of Sections 12, 18, 23, 24, & 25.  
 
This land management plan is necessary to govern operations and maintenance actions on lands 
acquired by Western Rivers Conservancy and managed by Helendale Community Services 
District in accordance with the latest direction from the California Department of Fish and 
Wildlife for proactive habitat conservation management. Biological, cultural, and geologic 
features of the subject property are described. Common and special status plant and animal 
species identified on the subject property are listed in appendices and serve as the baseline 
inventory described in the text. Rare and threatened species reported from the region are 
identified and discussed in terms of their conservation management. Habitat protection and 
enhancement actions for the subject property and general maintenance provisions are discussed.  
 
Given the baseline information provided herein, the following determinations are made with 
regards to special status species and important plant communities documented as occurring on 
and adjacent to the subject property. The following resources will be: 
 
Highly benefited: 'HVHUW� WRUWRLVH�� OHDVW� %HOO¶V� YLUHR�� southwestern willow flycatcher, yellow-
breasted chat, /XF\¶V� ZDUEOHU�� \HOlow warbler, summer tanager, brown-crested flycatcher, 
YHUPLOLRQ�IO\FDWFKHU��EXUURZLQJ�RZO��&RRSHU¶V�Kawk, /H&RQWH¶V�WKUDVKHU��ORJJHUKHDG�VKULNH��San 
Emigdio blue (butterfly), cottonwood-willow riparian forest, screw bean mesquite bosque, 
Mojave fish-hook cactus, and larger creosote bush rings.  
Moderately benefitted: 6ZDLQVRQ¶V�KDZN��osprey, northern harrier, golden eagle, sharp-shinned 
hawk, ferruginous hawk, and prairie falcon. 
Benefited if present: Arroyo toad, western pond turtle, western yellow-billed cuckoo, long-
eared owl, Mohave ground squirrel, Mojave River vole, American badger, miscellaneous bat 
species, Beaver Dam breadroot, and Mojave monkeyflower. 
 
Management goals for biological and cultural elements occurring on the subject property are 
outlined, along with goals for their protection, allowable public use, and property maintenance. 
Operations and maintenance requirements are detailed to manage these lands for the long term 
benefit of target species and cultural resources. An ecosystem approach and adaptive 
management are emphasized for protection of biological resources on acquired lands within the 
region.  



 
 

Draft Land Management Plan for 
PALISADES RANCH  

San Bernardino County, California 
 

I. INTRODUCTION 
 
A. Purpose of Acquisition. According to a brochure produced by Western Rivers Conservancy 
(WRC), the 1,647-acre± Palisades Ranch has been a high conservation priority for over a decade, 
as referenced in approved California Department of Fish and Wildlife (CDFW) Land Acquisition 
Evaluation and 2004 Mojave River Habitat Water Supply Management Plan, the Mojave River 
$GMXGLFDWLRQ�� 7KH� 1DWXUH� &RQVHUYDQF\¶V� 3ODQ� IRU� WKH� 0RMDYH� 5LYHU� �IXQGHG� E\� 5HVRXUFHV�
/HJDF\�)XQG���DQG�$XGXERQ¶V�OLVW�RI�JOREDOO\� LPSRUWDQW�ELUG�DUHDV�� ,Q������� WKH�8�6��)LVK�DQG�
Wildlife Service (USFWS) considered this acquisition its highest southern California priority for 
FY15 Recovery Land Acquisition Funds.  
 
The primary purposes for the acquisition of this land and subsequent development of this Land 
Management Plan (LMP) are, in part, to help fulfill the mission statement of WRC, which is 
given as to ³«SURWHFW� RXWVWDQGLQJ� ULYHU� HFRV\VWHPV� LQ� WKH�ZHVWHUQ�8QLWHG� 6WDWHV��:H� DFTXLUH�
land to conserve critical habitat, provide public access for compatible use and enjoyment, and 
cooperate with other agencies and organizations to secure the health of whole ecosystems.´ 
Helendale Community Services District (HCSD) is a cooperative partner with WRC (herein 
³0DQDJLQJ�3DUWQHUV´��LQ�PDQDJLQJ�3DOLVDGHV�5DQFK�� 
 
B. Acquisition History. According to the Phase 1 Assessment (BCA Engineering Corporation 
2015), this LMP encompasses 1,646.8 acres�� �KHUHLQ� ³������ DFUHV±´� of riparian habitats and 
upland desert scrub on 25 contiguous parcels located in San Bernardino County, California 
(Figures 1 and 2)��UHIHUUHG�WR�KHUHLQ�DV�³3DOLVDGHV�5DQFK´�RU�³VXEMHFW�SURSHUW\.´ Previously, the 
VLWH�KDV�DOVR�EHHQ�UHIHUUHG�WR�DV�³6DIDUL�5DQFK´��%&$�(QJLQHHULQJ�&RUSRUDWLRQ�����, Wood & 
Associates 2014). $VVHVVRU¶V�3DUFHO�1XPEHUV�IRU�WKHVH����SDUFHOV�LQFOXGH�0465-151-13 and -20; 
0470-011-01, 0470-021-10, 0470-011-04 and -06, -11, and -29 to -33; 0469-011-47, -48 and -63; 
0460-094-05, -06, -19 to -21, -40 and -41, -44, -46, and -48 (see Table 1 for more detailed 
information). Owned previously by Barbara T. Older and Carl E. Ross, Palisades Ranch was 
purchased by WRC in December 2015. 
 
Palisades Ranch is located mostly along the western side of the Mojave River and south of the 
Silver Lakes Master Planned Community in the Community of Helendale. It has no recorded 
Parcel or Tract Map. BCA Engineering Corporation (2015) estimated there are about 500 acres 
of native desert scrub, 500 acres of the Mojave River floodplain, with the remainder of the site 
occupied by an historic alfalfa ranch with appurtenant structures (i.e. several houses, metal 
equipment building, and shade structures). Wood & Associates (2014) estimated that the site is 
comprised of 880 acres of riparian habitats to the east within the floodplain and 880 areas of 
desert scrub to the west in upland areas. There is a historic Pony Express stop on the site 
(location mapped in Figure 10 and shown in Exhibits 10 and 11). The subject property has no 
other known prior historical uses or operations. 
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Figure 1. Palisades Ranch: Vicinity Map 
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Figure 2. Palisades Ranch: Site Map 
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C. Purpose of Land Management Plan. The general purposes of LMPs are defined by the 
CDFW (2014) as follows, and are directly applicable to this LMP: 
 
 ��The LMP guides the adaptive management of habitats, species, and programs described 
herein to achieve &'):¶V mission to protect and enhance wildlife values. 
 
 ��The LMP serves as a guide for appropriate public uses of the property. 
 
 ��The LMP serves as a descriptive inventory of fish, wildlife, and native plant habitats 
that occur on or use the subject property. 
 
 �� The LMP provides an overview of the property's operation and maintenance, and 
personnel requirements to implement management goals. It serves as a budget planning aid for 
annual regional budget preparation. 
 
 ��The LMP provides a description of potential and actual environmental impacts and 
subsequent mitigation that may occur during management, and contains environmental 
documentation to comply with state and federal statutes and regulations. 
 
The baseline inventories, management prescriptions, biological goals, etc. given herein will be 
programmatically applied to this and any other contiguous and nearby parcels that may 
eventually be acquired by the Managing Partners, as they relate to the operation and management 
of Palisades Ranch. The programmatic management of this subject property will be benefitted by 
conscientious implementation of this LMP.  
 
At the time of this writing (June 2016), there is not an existing conservation easement associated 
with Palisades Ranch. It is the intent of the Managing Partners to pursue a Grant Agreement with 
the Wildlife Conservation Board (WCB 2016) and to establish a conservation easement with 
CDFW that results in enhanced protection and management of Palisades Ranch. 
  
D. About Western Rivers Conservancy. The following information is taken from a brochure 
produced by WRC, and may be supplemented by information on their website, which may be 
accessed at www.westernrivers.org. In an effort to revitalize habitat for imperiled Mojave 
species, WRC has purchased the 1,647-acre± Palisades Ranch along a critical reach of the 
Mojave known as the ³Transition Zone.´ Located between Apple Valley and Helendale, the 
Transition Zone has perennial surface flows and a lush, 15-mile-long riparian corridor of 
cottonwood and various willow trees. The Palisades Ranch includes 3.3 miles± and 880 acres± 
of riparian woodlands (Wood & Associates 2014)��:5&¶V�DFTXLVLWLRQ�ZLOO�effectively prevent 
future human development, while preserving a critical reach of this complex desert river 
ecosystem. Prior to the purchase by WRC, there had been a formal proposal with San Bernardino 
County to develop a dense residential community on the northern portions of the subject 
property. 
 
Protection RI� 3DOLVDGHV� 5DQFK¶V� ULSDULDQ� KDELWDW� LV� YLWDO� WR� WKH� UHFRYHU\� RI� two federally 
endangered bird species²southwestern ZLOORZ� IO\FDWFKHU� DQG� OHDVW�%HOO¶V�YLUHR²and possibly 
one federally threatened species, the western yellow-billed cuckoo. The project will benefit 
migratory birds and several California Species of Special Concern, including brown-crested 

file:///I:/Hard%20Drive%20Documents/CMBC/CMBC%20Jobs/Palisades%20Ranch%20LMP/www.westernrivers.org/
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flycatcher, summer tanager, vermillion flycatcher, yellow-breasted chat, and yellow warbler. 
Potential habitat for Mojave River vole and arroyo toad (a federally endangered species and 
California Species of Special Concern), may exist within this stretch of riparian area. Palisades 
5DQFK¶V� XSODQG� KDELWDW� DOVR� VXSSRUWV� VHYHUDO� IHGHUDOO\� DQG�RU� VWDWH-listed species, including 
desert tortoise (state and federally Threatened), burrowing owl (California Species of Special 
Concern), and possibly Mohave ground squirrel (state Threatened). Lastly, this reach of the 
Mojave River once supported populations of the endangered Mojave tui chub, which could 
potentially be reintroduced on the property. 
 
After six years of negotiation, WRC purchased Palisades Ranch in December 2015. Working 
with HCSD, CDFW, USFWS, and others, WRC secured a $1.3 million grant from the Federal 
Cooperative Endangered Species Conservation - Fund Recovery Land Acquisition program to 
conserve the property. This Section Six grant request, combined with state matching funds, will 
cover the expected $2.3 million appraised value of the property. Once grant funds are secured, 
the property will transfer to HCSD with a conservation easement held by the State of California 
or a 501(c) (3) designee. 

About Helendale Community Services District. +&6'¶V primary function is to provide water, 
waste water treatment, solid wastes, parks and recreation, water conservation, graffiti abatement, 
and street lighting for the residents of Silver Lakes and other local residents in the 
unincorporated community of Helendale. 7KH� UHDGHU� LV� HQFRXUDJHG� WR� YLVLW� +&6'¶V� ZHESDJH�
(www.helendalecsd.org) for more information about services provided.  

II. PROPERTY DESCRIPTIONS 
 
A. Geographical Setting. The 25 parcels comprising Palisades Ranch are located in an 
unincorporated portion of San Bernardino County, California, south of the community of Silver 
Lakes and Helendale. The site is 10-15 miles± north of Apple Valley/Victorville/Adelanto and 
18 miles± south-southwest of Barstow, which are the largest cities in the region, and also 
situated along the Mojave River. There are unnamed peaks of 4,200 feet elevation located within 
five miles east of the site and relatively flat alluvial areas to the west out to Shadow Mountains 
(4,050 feet elevation), which are approximately 10 miles west. The site is accessed from the west 
by Highway 395, Shadow Mountain Road, and Helendale Road and from the east by Highway 
66, Vista Road, and Helendale Road. 
 
As shown in Figure 3, the eastern half of the site (Sections 12, 13, 18, 24, and 26) is comprised 
of the Mojave River flood plain and the western half (Sections 13, 23, 24, and 26) is comprised 
of steep GLVVHFWHG�FOLIIV��³SDOLVDGHV´�, bluffs, and flat alluvial areas farther west. The 25 parcels 
occupy an area of 1,647 acres±, approximately 3.3 miles± along a north-south axis and 1.25 
miles± wide on an east-west axis. The total length of the cottonwood forest between Oro Grande 
and Helendale is approximately 7.6 miles, so about 40% of this regionally significant plant 
community is found on the subject property. At its widest, the cottonwood-willow forest is 
approximately a quarter mile wide near the southern boundary of the property. 
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Figure 3. 86*6����¶�+HOHQGDOH�4XDG�0DS�Showing May 2016 Survey Transects 
 

 
In this figure, red transects were surveyed by Ed LaRue, light green by Mike Radakovich, pink by Dave Goodward, dark green by Bill 
Deppe, and blue by Chet McGaugh (the last three biologists are expert birders).
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B. Property Boundaries and Adjacent Lands. As required by CDFW (2014), legal 
descriptions��$VVHVVRU¶V�3DUFHO�1XPEHUV��$31�� DQG�86*6����¶�TXDGUDQJOHV�for the 25 parcels 
are given as follows (all parcels are located on the 86*6����¶�Helendale quadrangle):  
 

Table 1. Location Information for Palisades Ranch 
 
APN No.  Legal Description    Section/Township/Range  Acreage  
0460-094-06 NE1/4 of NE1/4       23/7N/5W   40.00 
0460-094-19 W1/2 of W1/2 of SE ¼ of NE1/4     23/7N/5W   10.00 
0460-094-20 E1/2 of W1/2 of SE1/4 of NE1/4     23/7N/5W   10.00 
0460-094-21 E1/2 of SE1/4 of NE1/4      23/7N/5W   20.00 
0460-094-40 N1/2 of SE1/4 of NE1/4 of SE1/4     23/7N/5W   5.00 
0460-094-41 S1/2 of SW1/4 of NE1/4 of SE1/4     23/7N/5W   5.00 
0460-094-46 S1/2 of NE1/4 of SE1/4 of SE1/4     23/7N/5W   5.00 
0460-094-48 N1/2 of SE1/4 of SE1/4 of SE1/4     23/7N/5W   5.00 
0460-094-50 S1/2 of SE1/4 of SE1/4 of SE1/4     23/7N/5W   5.00 
0465-151-13 S1/2 of W1/3 of E3/5 of NW1/4 of SW1/4    12/7N/5W   4.00 
0465-151-20 E1/2 of NE1/4 of SE1/4      12/7N/5W   240.00 
0469-011-47 N1/2 of NW1/4       25/7N/5W   35.37 
0469-011-48 N1/2 of NW1/4       25/7N/5W   44.63 
0469-011-63 Parcel 1 of Parcel Map      7N/5W   20.30 
0470-011-01 All Section 13       13/7N/5W   630.00 
0470-011-04 NE1/4 of NW1/4 & NW1/4 of NE1/4    24/7N/5W   80.00 
0470-011-06 SW1/4 of NE1/4       24/7N/5W   40.00 
0470-011-11 W1/2 of SE1/4       24/7N/5W   80.00 
0470-011-29 NE1/4 of SW1/4       24/7N/5W   8.96 
0470-011-30 SE1/4 of NW1/4 & NE1/4 of SW1/4    24/7N/5W   70.90 
0470-011-31 NW1/4 of SW1/4       24/7N/5W   9.10 
0470-011-32 W1/2 of NW1/4 & NW1/4 ofSW1/4    24/7N/5W   110.90 
0470-011-33 S1/2 of SW1/4       24/7N/5W   80.00 
0470-011-33 S1/2 of SW1/4       24/7N/5W   - 
0470-021-10 SW1/4 of NW1/4 & NW1/4 of SW1/4    18/7N/4W   81.50 
 
Figure 2, above, is provided as a regional overview following &'):¶V (2014) recommendation 
that state lands (none in the vicinity) and federal lands (BLM lands are shown as brown cross-
hatched polygons in Figure 2) be identified in the region. Lands to the west from the subject 
property to Highway 395 and beyond are in a checkerboard pattern of public lands managed by 
the BLM and private lands. As shown in Figure 4, below, contiguous lands to the east are 
comprised mostly of active and fallow agricultural fields and recently-built solar panels, with 
sparse residential development farther east, beyond National Trails Highway (Highway 66). 
 
The Fremont-Kramer Area of Critical Environmental Concern (ACEC; BLM 2005), which 
corresponds to the Fremont-Kramer Critical Habitat Unit for desert tortoises (USFWS 1994a) 
and the Fremont-Kramer Desert Wildlife Management Area (DWMA; USFWS 1994b) is 
contiguous to the western boundary of Section 13, the western portions of which are occupied 
desert tortoise habitat (Figure 8). This same area was also designated as the Mojave Ground 
Squirrel Conservation Area (MGSCA) by the BLM in its Record of Decision for the West 
Mojave Plan (BLM 2006). The 16-square-mile Mohave Monkeyflower ACEC occurs east of 
Highway 66, within 1.5 miles east of Palisades Ranch. The square-mile Mojave Fish-hook 
Cactus (a species found during the May 2016 surveys, see Figure 7) is located immediately east 
of Helendale, approximately 1.5 miles northeast of the subject property. 
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Figure 4. Palisades Ranch:  
Aerial Overview (¤2016Google) 

 

 
 

View from approximately 2,500 feet elevation 
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C. Geology, Soils, Climate, Hydrology. The following information is taken from the Phase 1 
Assessment by BCA Engineering Corporation (2015), which is available upon request.  
 
 1. Geology. Palisades Ranch is located north of Victor Valley at an elevation of 2,475 to 
2,740 feet±, with relatively flat desert on western portions of the site, including areas of steep 
slopes and cliffs �IURP� ZKLFK� ³3DOLVDGHV� 5DQFK´� GHULYHV� LWV� QDPH�� draining into the Mojave 
River riparian areas from the west, at a slope of 36%±. Undeveloped areas are comprised of 
native riparian and desert scrub, inclusive of the Mojave River floodplain and upland areas to the 
west. 
  
The site is located within the Mojave Desert Geomorphic Province, which is a large structural 
block of land bounded on the southwest by the San Andreas Fault; on the north and northwest by 
the Garlock fault, the Tehachapi Mountains and the Basin and Range Province; and on the 
southeast by the Colorado Desert. The Mojave Desert Province also extends eastward into 
Arizona and southern Nevada. Much of the topographical relief of the Mojave Desert represents 
remnants of mountainous topography, now partially or wholly obscured by erosion and alluvial 
cover. 
  
The Transverse Mountain Ranges (east-west orientation, being transverse to the north-south 
orientation of California coastal mountain ranges) at Cajon Pass (Interstate 15) are divided with 
the San Gabriel Mountains to the west and the San Bernardino Mountains to the east. These two 
mountain ranges begin the basin and range system and provide the vast majority of ground water 
and surface flooding during storm events as numerous creeks and the Mojave River drain off the 
northern side of the mountains. These mountain ranges form the rain shadow effect on the 
Mojave Desert that reduces the amount of moisture from storms, which have formed the large 
alluvial fans into the Mojave Desert and the Tehachapi Mountains, which separate the Mojave 
Desert from the Central Valley. 
  
The Victor Valley is at the western edge of the Basin and Range Province of the southwestern 
United States and ultimately is part of the Death Valley complex. In the contiguous U.S., Mount 
Whitney¶s summit is the highest at 14,505 feet and is 84.6 miles west-northwest of the lowest 
point at Badwater in Death Valley National Park, which is -282 feet below sea level. Along with 
the Great Salt Lake in Utah and Pyramid Lake in Nevada, this area spans 300,000± square miles 
and includes almost all of Nevada, western Utah, southeastern California, and portions of 
Arizona and northwestern Mexico. 
  
Additionally, the area is comprised of transmontane ranges (i.e. Telescope Peak in the Panamint 
Range to the west of Death Valley, which has an elevation of 11,050 feet). 
  
Local Faults  
Ɣ�6DQ�$QGUHDV�)DXOW�LV�DERXW����NLORPHWHUV± south of Site  
Ɣ�+HOHQGDOH�)DXOW�����NLORPHWHUV± to the northeast  
Ɣ�7KH�PDMRULW\�RI�WKH�site is within the 5-10 kilometers± of the Helendale Fault but not within 
the A or B Fault shading per Maps of Known Active Faults Near-Source Zones in California and 
Adjacent portions of Nevada; Page O-3; Dated - August 1997 
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 2. Soils. The site has multiple specific soil types designated on Sheet No. 18 ± Helendale 
Quadrangle (Soil Conservation Service 1978), as follows:  
 
157: Mojave Riverwash  
171: Villa loamy sand, floodplains of the Mojave River  
169: Victorville sandy loam, 0-2% slopes  
113: Cajon sand, 2-9% slopes  
103: Badlands, cliffs and bluffs and intersected with many drainage ways  
106: Bryman loamy fine sands, 2-5% slopes  
132: Helendale loamy sand, 2-5% slopes  
138: Kimberlina loamy fine sand, 2-5% slopes  
 
Generally, all of the soils described are sands and gravelly sands formed from alluvium derived 
dominantly from granitic materials, and are soils unique to active drainage areas. This very deep, 
somewhat excessively drained soil is on alluvial fans from the nearby San Bernardino and San 
Gabriel mountains. Alluvial soils may be subject to erosion by wind and water when disturbed. 
Soils with high to moderate potential for water erosion include these soil types. Soil controls 
such as limited grading, creation of impermeable surfaces, establishment of windbreaks and 
other erosion control techniques are advisable to protect these fragile desert topsoil layers from 
both water and wind erosion.  
 
 3. Climate. Mojave River Ground Water Basins - Department of Water Resources (1967) 
reports 5 inches± of annual precipitation in the region. According to the Western Regional 
Climate Center, (wrcc@dri.edu�� IRU� WKH� SHULRG� EHWZHHQ� ����� DQG� ������ %DUVWRZ¶V� (located 
approximately 18 miles northeast) average minimum temperatures, which were recorded in 
December and January 2013, respectively, were 31.1°F and 31.2°F, with an average annual 
minimum of 47.5°F. The hottest months were July and August, where the average maximum 
temperatures were given as 102.4°F and 100.3°F, respectively, with an average annual maximum 
of 80.2°F. January has historically been the wettest month, with the 67-year average given as 
0.75 inches, and May the driest month, with 0.08 inches. Though it rarely snows in the region, 
January is the snowiest month (average total snow fall of 0.7 inches), with trace amounts in 
December (0.4 inches) and March (0.1 inches) (above taken from CMBC 2014). 
 
 4. Hydrology. The community obtains its water supply from the transition zone of the 
8SSHU� �$OWR�� %DVLQ� RI� WKH�0RMDYH� 5LYHU� %DVLQ�� ZKLFK� LV� DQ� ³$GMXGLFDWHG� %DVLQ´� ZLWK� FRXUW�
approved and monitored water-right ownership. Water Rights are being actively purchased and 
leased in the area. It is estimated about 50,000 acre-feet of storm waters are generated annually 
(on average) to recharge the basin by runoff from the San Bernardino Mountains located to the 
south, however the recharge is inadequate compared to actual water pumping, therefore the 
Upper Basin is in an over-draught condition, and the aquifer groundwater is being mined from 
past glacial periods. The ground water gradient is generally from south to north and then 
northeast to Afton Canyon, paralleling the Mojave River. The Mojave River is at the surface at 
this location and there are no known springs or perched groundwater conditions at the site. 
Groundwater is of excellent quality with all drinking water standards met and has about 300 
parts per million of total dissolved solids (TDS) consisting primarily of Calcium Bicarbonate. 

mailto:wrcc@dri.edu
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Depth to groundwater is from 0 to 240± feet depending on distance from Mojave River. Ground 
elevation is at about 2,475± - 2,740± feet MSL, per United States Geological Survey. Water 
surface elevation is at about 2,460± - 2,500± feet MSL. Effective base of water is at about 
2,200±, per Mojave River Ground Water Basins - Department of Water Resources, 1967. Areal 
Geology: Older Alluvium Deposits (Qoa) and River Deposits (Qra), per Mojave River Ground 
Water Basins - Department of Water Resources, 1967. 
 
As above, the following information is taken from BCA Engineering Corporation (2015), which 
cites the following source: Discussion with Carl Coleman, PE and first General Manager of the 
Mojave Water Agency from 1964 till 1973 (Director in the 1974-76 and again elected in 2012 
representing Apple Valley) and a Town council member of the Town of Apple Valley on its 
inaugural Town Council in 1988 and providing consulting engineer services continuously since 
1973 - present: 
  
Ɣ�There are no known specific issues of environmental concern at this site.  
Ɣ�The site is characterized as a typical alfalfa ranch with equipment, building, and historical 
single wall steel fuel tanks which have been systematically removed and replaced with updated 
fuel systems including double wall and above-surface fuel tanks and dispenser systems.  
Ɣ� 7KH� GHSWK� RI� IXQFWLRQLQJ� ZDWHU� ZHOOV� DORQJ� PRVW� SRUWLRQV� RI� WKH� 0RMDYH� 5LYHU� ULSDULDQ�
corridor have very little relative fluctuation due to seasonal storm run-off conditions, while many 
other distant areas from the Mojave River routinely fluctuate 50± seasonally.  
Ɣ� *HRORJLFDOO\�� VHSDUDWH� DUHDV� OLNH� /XFHUQH� 9DOOH\� KDYH� HYHQ� ODUJHU� ORFDOL]HG� ZDWHU� WDEOH�
fluctuations, mostly due to historical high-volume agricultural pumping.  
Ɣ�$GGLWLRQDOO\�� WKH�ZDWHU�TXDOLW\� LQ� WKLV� DUHD� LV� JHQHUDOO\�YHU\� JRRG��ZLWK� D�PLQLPXP�RI� WRWDO�
dissolved solids.  
Ɣ�7'6�UDQJH�RI�D�PD[LPXP�RI���� ppm Sodium Bicarbonate, per Mojave River Ground Water 
Basins - Department of Water Resources, 1967.  
Ɣ�7HVWLQJ�RI�SRWDEOH�ZDWHU�E\�WKH�0RMDYH�:DWHU�$JHQF\�DQG�ORFDO�ZDWHU�UHWDLOHUV�DUH�FRPSOHWHG�
regularly with no known issues of concern.  
 
D. Cultural Features. 
 
 1. Archaeology. At this time, there have been no archaeological surveys of the subject 
property. During the reconnaissance surveys on 22 May 2016, Radakovich found two 
DUFKDHRORJLFDO�LWHPV��LQFOXGLQJ�D�³VFUDSHU�WRRO´��)LJXUH�����DQG�³IODNH´��)LJXUH������7KHVH�WZR�
artifacts were found along the base of the cliffs, along the green line shown in Figure 3, and are 
mapped in Figure 10. Archaeological surveys, including database queries, are considered to be a 
First Tier, Cultural Goal 1 action item in this LMP. 
 
 2. Historic Land Uses and Existing Structures. According to BCA Engineering 
Corporation (2015) the site has no recorded Parcel or Tract Maps, has about 500 acres of native 
desert, about 500 acres of the Mojave River floodplain, with the remainder of the site comprised 
of a historic alfalfa ranch with appurtenant structures including several houses, metal equipment 
buildings, and alfalfa bales storage structure. An historic Pony Express stop has been 
documented on the site (see Exhibits 10 and 11). There is also an abandoned runway, shown as 
³3DOLVDGHV�5DQFK�$LUSRUW´�RQ�YDULRXV�PDSV, which is becoming partially revegetated by saltbush 
scrub. The site has no other known prior historical uses or operations. The native desert areas are 
crossed by natural drainage channels, historical fencing, and dirt trails and roads. The nearest 
existing significant industrial or commercial corridor location is north of the site in the 
community of Silver Lakes and immediately adjacent areas along paved roads (Vista Road and 
Highway 66). 
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Wood & Associates (2014), which is available upon request, depicts many photographs of 
existing structures and other features at Palisades Ranch. Some of these photographs follow (see 
the aerial on the following page for locations):  

 
 

 
 
 
 
 
 
 

         ³5RFN�+RXVH´     ³&DUHWDNHU¶V�5HVLGHQFH´ 
 
 
 
 
 
 
 
 
 

     ³8QRFFXSLHG�5HVLGence 1´     ³8QRFFXSLHG�5HVLGHQFH 2´ 
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    ³%ULGJH�RYHU�0RMDYH�5LYHU (location not shown on next page)´ 
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III. HABITAT AND SPECIES DESCRIPTIONS 
 
A. Vegetation Communities, Habitats, and Plant Species. As mentioned elsewhere and 
mapped below in Figure 5, the site is comprised of creosote bush scrub in upland areas, saltbush 
scrub interspersed throughout the river floodplain, a ruderal field resulting from past farming 
activities, and Fremont cottonwood forest mixed with screw bean mesquite and various willow 
species throughout most of the Mojave River floodplain (Sawyer et al. 2009).  
 
Upland Areas. Although various sources have estimated that the upland creosote bush areas on 
the western half of the site range from as few as 500 acres (BCA Engineering Corporation 2015) 
WR�DV�PDQ\�DV�����DFUHV��:RRG�	�$VVRFLDWHV���&0%&¶V�FDOFXODWLRQV�XVLQJ�*RRJOH�(DUWK 2016 
aerial imagery and ground-truthing reveals there are about 825 acres± of creosote bush scrub on 
the subject property. Surveys were performed late enough in May 2016 that many of the annual 
plants were unidentifiable. Of the 110 plant species identified, 59 annual and perennial species 
were found in upland areas, from the base of the bluffs to the western boundary of the site (see 
Appendix A). 
 
Dominant perennial plant species in upland areas include creosote bush (Larrea tridentata), 
burrobush (Ambrosia dumosa), peach thorn (Lycium cooperi��� $QGHUVRQ¶V� ER[-thorn (Lycium 
andersonii), Nevada joint-fir (Ephedra nevadensis), and several species of indigo bush 
(Psorothamnus arborescens, Psorothamnus schottii). Less abundant species included California 
buckwheat (Eriogonum fasciculatum), cheesebush (Ambrosia salsola), groundsel (Senecio 
flaccidus), desert goldenhead (Acamptopappus sphaerocephalus), bush peppergrass (Lepidium 
fremontii), winter fat (Krascheninnikovia lanata), and several species of cactus (Cylindropuntia 
echinocarpa, Cylindropuntia ramosissima). Rubber rabbitbrush (Chrysothamnus nauseosus) is 
most common alongside roads and in disturbance areas. Sandier substrates support Indian 
ricegrass (Achnatherum hymenoides), desert sand verbena (Abronia villosa), sandpaper plant 
(Petalonyx thurberi), and desert primrose (Oenothera sp.). Where the creosote intergrades with 
saltbush scrub, four-winged saltbush (Atriplex canescens), big saltbush (Atriplex lentiformis), 
and allscale (Atriplex polycarpa) are common. 
 
Although annual species are under-represented in the late-spring survey, 32 of the 59 species 
identified in upland areas were annual plants. These include natives such as chia (Salvia 
columbariae), two species of poppy (Eschscholzia glyptosperma, Eschscholzia minutiflora), 
Bigelow coreopsis (Coreopsis bigelovii), red primrose (Camissonia boothii), brittle spineflower 
(Chorizanthe brevicornu), rigid spineflower (Chorizanthe rigida), desert trumpet (Eriogonum 
inflatum), desert wishbone plant (Mirabilis bigelovii), desert milk-aster (Stephanomeria exigua), 
syntrichopappus (Syntrichopappus fremontii), woolly-star (Eriastrum sp.), dicoria (Dicoria 
canescens), brown-eyed primrose (Camissonia claviformis��� DQG�:DOODFH¶V� GDLV\� �Eriophyllum 
wallacii).  
 
Given the historic human use of the site for farming and limited residential development, there 
are also many non-native plants throughout the site, perhaps fewer in upland areas. These include 
rubber rabbitbrush, Russian thistle (Salsola tragus), London rocket (Sisymbrium irio), tansy 
mustard (Descurainia pinnata), flixweed (Descurainia sophia), short-pod mustard (Hirschfeldia 
incana), red-stemmed filaree (Erodium cicutarium), Mediterranean split-grass (Schismus sp.), 
and red brome (Bromus madritensis ssp. rubens). Several native species typically associated with 
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disturbed areas alsR� RFFXU�� LQFOXGLQJ� UDQFKHU¶V� ILGGOHQHFN� �Amsinckia tessellata), milk-vetch 
(Astragalus lentiginosus), and annual bur-sage (Ambrosia acanthicarpa). Based on aerial 
photographs, ground-truthing, and mapping using DeLorme Topo North AmericaTM 10, CMBC 
estimates that approximately 150 acres (shown in gray in Figure 5) is the main impact area 
associated with historic alfalfa and hay farming. Though mostly barren in 2016, there are 
extensive piles of Russian thistle throughout and east of these denuded areas. 
 
Riparian Areas. The cottonwood-willow forest that dominates the central and eastern parts of the 
site along channels of perennially-standing and flowing water is a valuable, indispensible 
resource that is limited to only a few places in the Mojave Desert, such as nearby Mojave 
Narrows to the south, Big Rock Creek to the west, Morongo Canyon to the southeast, and 
Amargosa River to the northeast. Along the main river channel, there are both stretches of 
flowing water (Exhibits 12 and 13) and standing water (Exhibits 14 and 15) resulting from 
blockage due to beaver dams. In these areas, narrow-leafed willow (Salix exigua), arroyo willow 
(Salix lasiolepis), and red willow (Salix laevigata) are common, along with various species of 
rush (Juncus ssp.), sedge (Carex ssp.), cat-tail (Typha latifolia), and mulefat (Baccharis 
glutinosa). Black willow (Salix gooddingii) has also been reported but was not observed. 
 
)UHPRQW¶V� FRWWRQZRRG��Populus fremontii) is present and is more common adjacent to surface 
water where stands of mature cottonwoods are interspersed over an understory of saltbush scrub, 
including four-winged saltbush, all-scale, and big saltbush. In addition to the impenetrable 
growths of narrow-leafed willow, rushes, sedges, and cat-tails, there is a dense streamside 
growth of seep-spring monkeyflower (Mimulus guttatus) (yellow flowers in Exhibits 12 and 13), 
desert heliotrope (Heliotropium curvassivicum), rabbitfoot grass (Polypogon monspeliensis), and 
salt grass (Distichlis spicata), among others. There is an isolated stand of mature screw bean 
mesquite (Prosopis pubescens) trees (Exhibits 20 and 21) on the western parts of the floodplain, 
where Emory baccharis (Baccharis emoryi), goldenbush (Isocoma acradenia), yerba mansa 
(Anemopsis californica), big saltbush, and four-winged saltbush form a dense understory. This 
FRPPXQLW\��GHQRWHG�DV�³0HVTXLWH�%RVTXH´�LQ�)LJXUH����PD\�EH�PRUH�H[WHQVLYH�WKDQ�PDSSHG� 
 
Three highly-invasive plants are present and restricted to the Mojave River floodplain, including 
giant reed (Arundo donax; Exhibits 16 and 17), salt cedar (Tamarix ramosissima; Exhibit 18), 
and broad-leaf peppergrass (Lepidium latifolium; Exhibit 16), which is particularly abundant to 
the north. Other non-native species observed within the floodplain included rabbitfoot grass, wild 
lettuce (Lactuca serriola), common dandelion (Taraxacum officinale), and cocklebur (Xanthium 
strumarium).   
 
B. Common Animal Species. During the 17 and 22 May 2016 surveys of upland areas to the 
west, Ed LaRue of CMBC and volunteer, Michael Radakovich, identified 9 reptile, 17 bird, and 
7 mammal species. Common reptile species included side-blotched lizard (Uta stansburiana), 
western whiptail (Cnemidophorus tigris), desert horned lizard (Phrynosoma platyrhinos), desert 
iguana (Dipsosaurus dorsalis), desert spiny lizard (Sceloporus magister), and zebra-tailed lizard 
(Callisaurus draconoides). Both gopher snake (Pituophis melanoleucus) and red racer 
(Masticophis flagellum) were also observed. During surveys of riparian areas on 22 May 2016, 
western fence lizard (Sceloporus occidentalis), Pacific tree frog (Hyla regilla), western toad 
(Anaxyrus boreas), and bullfrog (Rana catesbeiana) were observed in or adjacent to standing 
water. Other locally common reptile species that likely occur include long-nosed leopard lizard 
(Gambelia wislizenii), desert night lizard (Xantusia vigilis), glossy snake (Arizona elegans), 
long-nosed snake (Rhinocheilus lecontei), and various rattlesnake species (Crotalus ssp.). 
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Figure 5. Plant Communities Mapped in May 2016 
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Although the riparian thickets host many more bird species than are found in upland areas, there 
were still 17 species of birds identified on western portions of the site. These include resident or 
seasonal species that may breed onsite, such as mourning dove (Zenaida macroura), red-tailed 
hawk (Buteo jamaicensis��� 6D\¶V� SKRHEH� �Sayornis saya), ash-throated flycatcher (Myiarchus 
cinerascens), horned lark (Eremophila alpestris), black-throated sparrow (Amphispiza bilineata), 
sage sparrow (Amphispiza belli), western kingbird (Tyrannus verticalis), rock wren (Salpinctes 
obsoletus), and lesser nighthawk (Chordeiles acutipennis).  
 
Some of the observed species are more often associated with urbanizing areas, including 
common raven (Corvus corax), European starling (Sturnus vulgaris), and American kestrel 
(Falco sparverius). The surveys were performed during the peak of migration, so species like 
yellow-rumped warbler (Dendroica coronata), western tanager (Piranga ludoviciana), %UHZHU¶V�
sparrows (Spizella breweri), and northern rough-winged swallows (Stelgidopteryx serripennis) 
were also observed. 
 
CMBC was able to enlist three of the top ornithologists currently working in southern California, 
including Chet McGaugh, Bill Deppe, and Dave Goodward. These birders performed focused 
surveys of the riparian areas on 22 May 2016. Thanks to their input, the species list increased 
from 17 species on 17 May 2016 to the 76 species listed in Appendix B. Seven of the birds 
detected on 22 May 2016 were special status species, which are discussed below, in Section 
III.C. 
 
The focused bird surveys were performed during the ideal spring migration period, and therefore 
included many migrants such as lazuli bunting (Passerina amoena), olive-sided flycatcher 
(Contopus borealis), western wood-pewee (Contopus sordidulus), western tanager, western 
kingbird (Tyrannus verticalis), cliff swallow (Hirundo pyrrhonota), pacific slope flycatcher 
(Empidonax difficilis���+DPPRQG¶V�IO\FDWFKHU��Empidonax hammondii), MacGillivray's warbler 
(Oporornis tolmiei��� :LOVRQ¶V� ZDUEOHU� �Wilsonia pusilla), common yellowthroat (Geothlypis 
trichas), and blue grosbeak (Guiraca caerulea), among others. The association of cottonwoods 
and willows and perennial water is ideal for spring and fall migrant bird species, nesting summer 
residents, and year-round residents. 
 
Still other bird species are present only because of the perennial, standing water that occurs 
onsite. These species included pied-billed grebe (Podilymbus podiceps), green heron (Butorides 
virescens), black-crowned night heron (Nycticorax nycticorax), Virginia rail (Rallus limicola), 
common gallinule (Gallinula galeata), and mallard (Anas platyrhynchos). Red-shouldered hawk 
(Buteo lineatus) is another species rarely observed in desert habitats and is present due to larger 
trees and availability of abundant prey species. 
 
The 12 mammal species identified during the two surveys are also listed in Appendix B. 
Common upland species include antelope ground squirrel (Ammospermophilus leucurus), 
kangaroo rat (Dipodomys sp.), Botta pocket gopher (Thomomys bottae), Audubon cottontail 
(Sylvilagus audubonii), and black-tailed hare (Lepus californicus). Predators include bobcat 
(Lynx rufus), gray fox (Urocyon cinereoargenteus), kit fox (Vulpes macrotis), and coyote (Canis 
latrans). Beaver (Castor canadensis) and raccoon (Procyon lotor) were detected only in riparian 
areas, and desert woodrat (Neotoma lepida) middens were most common in woodland areas.  
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C. Endangered, Threatened, and Special Status Species. USFWS (2008), CDFW (2016a, 
2016b, 2016c), and California Native Plant Society (CNPS 2016) maintain lists of animals 
and/or plants considered rare, threatened, or endangered, which are collectively referred to as 
³VSHFLDO�VWDWXV�VSHFLHV�´ $GGLWLRQDOO\��&'):��������PDLQWDLQV�D�OLVW�RI�SODQW�³&RPPXQLWLHV�RI�
HLJKHVW� ,QYHQWRU\�3ULRULW\�´�ZKLFK�DUH�UHIHUUHG�WR�DV�³&+,3V�´�Special status species identified 
during the surveys described in this LMP appear in Appendix A and B in red font. Unless 
otherwise noted, the bird species discussed below are considered Birds of Conservation Concern 
by the USFWS (2008) and/or Bird Species of Special Concern by CDFW (2016b). As described 
EHORZ�LQ�6HFWLRQ�,9��HDFK�RI�WKHVH�VSHFLHV�LV�FRQVLGHUHG�D�³%LRORJLFDO�(OHPHQW´�XQGHU�WKLV�/03� 
 
Prior to performing field surveys, CMBC performed a literature review of the latest version of the 
California Natural Diversity Data Base (CNDDB; CDFW 2016a). That search revealed locations of 
2 plant, 1 reptile, 2 bird, and 2 mammal species that are designated as special status species by one 
or more of the agencies listed above. The locations of these special status species are shown in 
Figure 6. To supplement this information, CMBC and its subcontractors then performed 
reconnaissance-level field surveys on 17 and 22 May 2016, results of which are discussed below. 
 
PLANTS. Table 2 includes the plant species and communities that have been identified on the 
subject property during 2016 reconnaissance surveys or reported to the CNDDB (CDFW 2016a) as 
occurring in the region. 
 

Table 2. Special Status Plant Species and CHIPs* Reported from the Region 
Common Name Scientific Name Status Designation** 
Creosote bush rings Larrea tridentata Regulated Desert Native Plant 
Beaver Dam breadroot Pediomelum castoreum List 1B.2, BLM Sensitive 
Mojave monkeyflower Mimulus mohavensis List 1B.2, BLM Sensitive 
Mojave fish-hook cactus Sclerocactus polyancistrus List 4.2 
Fremont cottonwood forest Populus fremontii CHIP 
Arroyo willow thickets Salix lasiolepis CHIP 
Screw bean mesquite bosque Prosopis pubescens CHIP 

*CHIP ± Is a plant Community of Highest Inventory Priority as identified by CDFG (2010). 
 
The status designations in the third column are as follows (CNPS) 2016: 
 
List 1B.2 plants are rare, threatened, or endangered in California and elsewhere; and, 
specifically, fairly threatened in California (moderate degree/immediacy of threat). 
 
List 4.2 plants are of limited distribution - A watch list; and, specifically, fairly threatened in 
California (moderate degree/immediacy of threat). 
 
At the County level, the San Bernardino County Development Code was revised and adopted on 
���$SULO�������&KDSWHU�������3ODQW�3URWHFWLRQ�DQG�0DQDJHPHQW��6HFWLRQ�����������VWDWHV��³7KH�
provisions of this Chapter apply to the removal and relocation of regulated trees or plants and to 
any encroachment (for example, grading) within the protected zone of a regulated tree or plant 
on all private land within the unincorporated areas of the County and on public lands owned by 
WKH�&RXQW\��XQOHVV�RWKHUZLVH�VSHFLILHG���´ 
 
Section 88.01.060(c) RegulDWHG�'HVHUW�1DWLYH�3ODQWV�VWDWHV��³7KH�IROORZLQJ�GHVHUW�QDWLYH�SODQWV�
or any part of them, except the fruit, shall not be removed except under a Tree or Plant Removal 
3HUPLW� LQ� FRPSOLDQFH� ZLWKLQ� 6HFWLRQ� ���������� �7UHH� RU� 3ODQW� 5HPRYDO� 3HUPLWV��´� ZKLFK�
includes creosote rings larger than 10 feet in diameter. 
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Figure 6. Locations of Special Status Species Reported from the Region 
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Descriptions of Special Status Plants and Communities 
 
Creosote Rings. Creosote rings that are larger than 10-feet in diameter are considered to be a 
Regulated Desert Native Plant. Creosote rings are often very old, 
clonal creosote bushes where over time the original bush has 
died away, root sprouted, and left a ring of genetically identical 
bushes that are all roughly the same height. One such ring, 
NQRZQ�DV�³.LQJ�&ORQH´�RFFXUV�LQ�QHDUE\�-RKQVRQ�9DOOH\�DQG�LV�
estimated to be about 11,700 years old. LaRue observed 65 
creosote bush rings along the reconnaissance transects depicted 
in Figure 3 (see Exhibit 2 for one of the rings photographed on 
17 May 2016), although there are obviously numerous other rings in adjacent areas not surveyed. 
�3KRWR�RI�³.LQJ�&ORQH´�E\�PRMDYHSURMHFW�RUJ��QR�GDWH�JLYHQ�� 
 
Beaver Dam Breadroot. This species is listed by CNPS (2016) as a List 1B.2 plant, meaning that 
it is rare, threatened, or endangered in California and elsewhere; 
and, specifically, fairly threatened in California (moderate 
degree/immediacy of threat). It is a perennial herb, blooming from 
April to May, found in sandy washes including road cuts, in 
Joshua tree woodland and Mojavean desert scrub. Although 
CDFW (2016a) shows the location at Silver Lakes, it is based on a 
1998 observation by Ed LaRue, and was actually located along the 
western shoulder of Highway 395, some seven miles west of Silver 
Lakes. Even so, it has been reported from the region and could be found onsite when ideal 
conditions persist. (Photo by Teague Embry 2011). 
 
Mojave Monkeyflower. Also listed as a List 1B.2 plant, this small annual 
herb, blooming from April through June, on sandy or gravelly substrates, 
often in washes, occurs in Joshua tree woodland and Mojavean desert 
scrub. In 1992, a biologist with the Barstow office of the BLM performed 
extensive surveys for this plant east of Highway 66, where all local 
records have been reported. That it has not been found west of Highway 
66 may be more a matter of survey effort than actual distribution. (Photo 
by James Andre 2006).  
 
Mojave Fish-hook Cactus. As a List 4.2 plant, this cactus species is of limited distribution - A 
watch list; and, specifically, fairly threatened in California (moderate 
degree/immediacy of threat). Found from Victorville to north of Death 
Valley, this perennial stem succulent, which blooms from April to July, 
and is found in Joshua tree woodland, Great Basin scrub, and Mojavean 
desert scrub is relatively widespread but nevertheless restricted to western 
parts of the Mojave Desert. LaRue and Radakovich observed 30 plants in 
two concentrations, although they are likely to be common elsewhere 
onsite in upland areas. There is an ACEC located about 1.5 miles northeast 
of the subject property that is dedicated to this species. (Photo by Cindy 
Hopkins 2012). 

http://calphotos.berkeley.edu/cgi/img_query?enlarge=0000+0000+0306+0048
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwirzcLe04rNAhVD1GMKHTjHDJEQjRwIBw&url=http://mojaveproject.org/dispatches-item/king-clone-creosote/&bvm=bv.123664746,d.cGc&psig=AFQjCNGlFVRebsfk4s2qJJQT4Kk6RfBtoQ&ust=1465001866394643
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Mojave fish-hook cactus 
(by Radakovich 5/22/2016) 

Figure 7: Special Status Plants Observed in May 2016 
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Fremont Cottonwood Forest/Arroyo Willow Thickets. Each of these communities is considered a 
CHIP, or Community of Highest Inventory Priority (CDFG 2010). Although not otherwise 
designated by either CDFW or USFWS, they are sufficiently rare that they are generally reported 
WR� &'):� �����D�� ZKHQ� HQFRXQWHUHG�� &0%&¶V� UHFRQQDLVVDQFH� VXUYH\V� ZHUH� Qot rigorous 
enough to determine the full extent and/or separateness of these two communities. The general 
locations of the two communities are situated within the Mojave River floodplain and are 
roughly mapped in Figure 5 DV�ERWK�³6FDWWHUHG�&RWWRQZRRGV�DQG :LOORZV´�DQG�³&RWWRQZRRG-
:LOORZ� )RUHVW�´� ,W� LV� DGYLVDEOH� WKDW� D� ERWDQLVW� RU� specialist using aerials and ground-truthing 
determine the exact extent of these two communities, both where they overlap and are separate. 
Taken together, they represent a rare, important resource in the region, particularly to amphibians 
and birds. 
 
Screw Bean Mesquite Bosque. Also considered a CHIP, is mapped alongside the cottonwood-
willow areas shown in Figure 5. The community may extend farther north than mapped, which 
should be determined by more surveys and mapping exercises. Whereas mesquite bosque 
communities comprised of honey mesquite (Prosopis glandulosa) are relatively common in the 
region, stands of screw bean mesquite such as occurs at Palisades Ranch are less common in the 
Mojave Desert of California. These trees are often planted to provide shade for cattle, but the 
trees on the subject property appear to be growing naturally. 
 
ANIMALS. Special status animal species detected during one or both of the reconnaissance 
surveys are listed in Appendix B in red font; these and other species reported from the region are 
included in Table 3, below. Status designations are taken from CDFW (2016b) and are described 
therein. Rather than provide several dozen pages of life history information in this LMP, the 
UHDGHU� LV� UHIHUUHG� WR� WKH� %/0¶V� electronic species accounts, which provide detailed species 
information for all special status animals occurring in the region (BLM 2005), including all of 
the species considered in this LMP (http://www.blm.gov/ca/st/en/fo/cdd/wemo_species). Some 
of the species may also be described in the website for the Desert Renewable Energy 
Conservation Plan (Dudek 2012) at http://www.drecp.org/whatisdrecp/species.html. Pertinent 
information is given below relative to the importance of the subject property to a particular 
species. Unless otherwise noted (San Emigdio blue, Mohave ground squirrel) most of 
photographs were provided by Cal Photos, University of California, Berkley 
(http://calphotos.berkeley.edu/fauna/), with the photographers credited in associated paragraphs. 
 

Table 3. Special Status Animal Species Reported from the Region 
Common Name Scientific Name Status 
Invertebrates 

San Emigdio blue Plebejulina emigdionis Global Ranking = G1G2, S1S2, USFS Sensitive 

Amphibians 

Arroyo toad Anaxyrus californicus California Species of Special Concern 
Federally Endangered 
 Reptiles 

Desert tortoise Gopherus agassizii State Threatened  
Federally Threatened 
 Western pond turtle Emys marmorata California Species of Special Concern 
No federal status 

http://www.blm.gov/ca/st/en/fo/cdd/wemo_species
http://www.drecp.org/whatisdrecp/species.html
http://calphotos.berkeley.edu/fauna/
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Table 3. (cont.) Special Status Animal Species Reported from the Region 
Birds 

Osprey Pandion haliaetus CDFW Watch List 
No federal status 

Northern harrier Circus cyaneus California Species of Special Concern 
No federal status 

Sharp-shinned hawk Accipiter striatus CDFW Watch List 
No federal status 

&RRSHU¶V�KDZN Accipiter cooperi CDFW Watch List 
No federal status 

6ZDLQVRQ¶V�KDZN Buteo swainsoni State Threatened 
USFWS Bird of Conservation Concern 

Ferruginous hawk Buteo regalis CDFW Watch List 
USFWS Bird of Conservation Concern 

Golden eagle Aquila chrysaetos CDFW Fully Protected, Watch List 
USFWS Bird of Conservation Concern 

Prairie falcon Falco mexicanus CDFW Watch List 
USFWS Bird of Conservation Concern 

Burrowing owl Athene cunicularia California Species of Special Concern 
USFWS Bird of Conservation Concern 

Long-eared owl Asio otus California Species of Special Concern 
No federal status 

Western yellow-billed  
cuckoo 

Coccyzus americanus  
occidentalis 

State Endangered 
Federally Threatened 

Southwestern willow  
flycatcher Empidonax trailii extimus State Endangered 

USFWS Bird of Conservation Concern 

Vermilion flycatcher Pyrocephalus rubinus California Species of Special Concern 
No federal status 

Brown-crested flycatcher Myiarchus tyrannulus CDFW Watch List 
No federal status 

LeConte's thrasher Toxostoma lecontei California Species of Special Concern 
USFWS Bird of Conservation Concern 

Loggerhead shrike Lanius ludovicianus California Species of Special Concern 
USFWS Bird of Conservation Concern 

/HDVW�%HOO¶V�YLUHR Vireo bellii State Endangered 
Federally Endangered 

Yellow warbler Dendroica petechia California Species of Special Concern 
USFWS Bird of Conservation Concern 

/XF\¶V�ZDUEOHU Oreothlypis luciae California Species of Special Concern 
No federal status 

Yellow-breasted chat Icteria virens California Species of Special Concern 
No federal status 

Summer tanager Piranga rubra California Species of Special Concern 
No federal status 

Mammals 

Mohave ground squirrel Xerospermophilus 
mohavensis 

State Threatened 
No federal status 

Mojave River vole Microtus californicus  
mohavensis 

California Species of Special Concern 
No federal status 

American badger Taxidea taxus California Species of Special Concern 
No federal status 

Silver-haired bat 
Spotted bat 
Pallid bat 
7RZQVHQG¶V�ELJ-eared bat 

Lasionycteris noctivagans 
Euderma maculatum 
Antrozous pallidus 
Plecotus townsendii 

All are California Species of Special Concern 
BLM Sensitive Species except  
7RZQVHQG¶V�ELJ-eared bat, which is a  
State Candidate for Threatened species 
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SPECIAL STATUS INVERTEBRATES 
 
San Emigdio Blue Butterfly. Although not ranked by either USFWS of CDFG as rare, San 
Emigdio blue is globally ranked (G1) and state ranked (S1) as 
³FULWLFDOO\� LPSHULOHG�´�ZKLFK�PHDQV� LW� LV�³DW�YHU\�KLJK�ULVN�RI�
extinction due to extreme rarity (often 5 or fewer populations), 
YHU\� VWHHS�GHFOLQHV�� RU�RWKHU� IDFWRUV´�JOREDOO\�� DQG�³FULWLFDOO\�
imperiled in the state because of extreme rarity (often 5 or 
fewer populations) or because of factor(s) such as very steep 
declines making it especially vulnerable to extirpation from 
WKH� VWDWH´� �&'):� ����a). It is also considered to be a 
Sensitive species by the U.S. Forest Service. (Photo by Chet 
McGaugh at Palisades Ranch on 22 May 2016). 
 
Lepidopterist, Gordon Pratt, provided the following information in an email to LaRue on 5 June 
2016. ³This butterfly is named the San Emigdio Blue Butterfly (Plebejulina emigdionis) because 
of its type locality, the San Emigdio Canyon in Kern County. Because of cattle ranching that 
occurred over many decades the butterfly is no longer present there. The San Emigdio Blue 
Butterfly has been recommended for the endangered species list several times and each time 
USFWS has come to the conclusion not enough is known. Since its original recommendation for 
listing it has dwindled to probably less than 20% of its original range. There are approximately 
only about a dozen known sites that still have this butterfly and because of the recent long term 
drought additional sites may follow shortly. Most sites cover limited areas of 1 to maybe 5 acres. 
So this butterfly is actually likely to go extinct in the near future and will probably be placed on 
the list when there is an emergency listing.  
 
³The caterpillar food plants for this butterfly are the four winged saltbush (Atriplex canescens) 
and to a lesser degree the desert saltbush (Atriplex polycarpa), which are largely desert plants. In 
turn the caterpillars depend on an ant, Formica francoueri that does not normally occur in the 
desert. These ants protect the larvae from parasitoids and predators, which kill San Emigdio Blue 
Butterfly caterpillars. The caterpillars are not protected by any other ant species. This explains 
why the butterfly is so rare since the conditions which the butterfly requires are not common 
even along the desert edge. The reason this butterfly is becoming even rarer is the ants require a 
high water table and water usage by humans in the desert is reducing the number of areas 
suitable for the ant and butterfly. 
 
³This strong ant/caterpillar association is important because in order for the ants to be effective 
protectors of the caterpillars they need to have their ant tunnels run into the root systems of the 
FDWHUSLOODU¶V�IRRG�SODQW�VDOWEXVK� The caterpillars of the San Emigdio Blue Butterfly hide in large 
numbers along the trails and tunnels used by these ants. Once the ant disappears from the site, 
the butterfly disappears soon after. Unfortunately creating the conditions that will induce the ants 
to recolonize an area at the base of saltbush food plants is quite complicated and may be near 
impossible.´ 
 
Goodward indicated that he and others observed San Emigdio blues during a birding trip in the 
area on 23 July 2000, so this indicates the species has persisted there over the last 15 years-or-so. 
It is suspected that the species will be studied by appropriate scientists and its status confirmed 
now that it has been rediscovered at Palisades Ranch.  
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SPECIAL STATUS AMPHIBIANS AND REPTILES 
 
Arroyo Toad. Arroyo toad is designated as a California Species of Special Concern and is listed 
as Federally Endangered by the USFWS. The last known observation in the region was in 1949 
about six miles southwest of Barstow in the Mojave River 
(CMBC 2014). They were last observed in the Victorville 
area in 1954, still occur at the headwaters of the Mojave 
River at Deep Creek, West Fork of Mojave River, and Little 
Horse Thief Creek, but are currently judged to be extirpated 
from the Mojave River north of these locations, which are 
all in the foothills of the San Bernardino Mountains 
(USFWS 2014). Although CMBC strongly encourages 
qualified personnel to be enlisted to search for this species, 
based on existing information, they are presumed to be absent from the site. (Photo by Chris 
Brown 2009). 

 
  Figure 8. Desert Tortoise Signs Observed in May 2016 
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$JDVVL]¶V� 'HVHUW� 7RUWRLVH�� $JDVVL]¶V� GHVHUW� WRUWRLse is designated as a Threatened Species by 
both the USFWS and California Fish and Game 
Commission, and is one of the high priority species to be 
protected by conservation of Palisades Ranch. Focused 
surveys for desert tortoises and their diagnostic signs (scats, 
burrows, carcasses) were completed on 17 and 22 May 
2016. Tortoise sign that was found is mapped above in 
Figure 8, and included numerous scats, 10 burrows, and 2 
carcasses. Kimberly Cox of HCSD also reported seeing one 
at its burrow west of the access road near the north end of 
the property in mid-May 2016. The tortoise sign found by LaRue and Radakovich was in upland 
areas, although there could be transient animals in riparian areas. (Photo by Mark Bratton 2003). 
 
Western Pond Turtle. Western pond turtle is designated as a California Species of Special 
Concern and has no federal status. Although Lovich and 
Meyer (2002) studied western pond turtles at Afton Canyon 
and Camp Cady, their conclusions did not address 
occurrence of this species elsewhere in the river, particularly 
to the south. Lovich (in BLM 2005) reports observing a 
western pond turtle in a beaver (Castor canadensis) pond 
along the Mojave River below the Victorville sewage 
WUHDWPHQW� SODQW� LQ� ������ DQG� LQGLFDWHV� WKHUH� DUH� ³SUHYLRXV�
recorGV´� DW� 0RMDYH� 1DUURZV�� 7KHUH� DUH� TXLHW� SRQGV� DW�
Palisades Ranch that could not be clearly viewed during our 
recon surveys. It is suggested that surveys be performed by qualified biologists to see if there are 
suitable and occupied habitats. (Photo by Pierre Fidenci 2003) 
 
SPECIAL STATUS RAPTOR SPECIES. The following raptors are discussed relative to those 
that may nest onsite or would be incidental, as follows. Of the raptors listed, only &RRSHU¶V�KDZN�
and burrowing owl may nest onsite. 
 
&RRSHU¶V� KDZN. CooSHU¶V� KDZN� LV� FRQVLGHUHG� D� ³:DWFK� /LVW´� ELUG� E\� WKH�
CDFW and has no federal designation. &RRSHU¶V�KDZNV�DUH�NQRZQ�WR�QHVW�LQ�
large trees, and the cottonwoods found onsite are ideal nesting substrates for 
this species. Though not reported to the CNDDB (CDFW 2016a), a single 
bird was observed during the focused bird surveys on 22 May 2016, as 
mapped in Figure 9. There are both suitable nesting and foraging substrates 
WKURXJKRXW�ULSDULDQ�DUHDV��QHVWLQJ��DQG�XSODQG�DUHDV��IRUDJLQJ��IRU�&RRSHU¶V�
hawks. (Photo by Larry Blakely 2000). 
 
Burrowing Owl. Burrowing owl, which is designated as California Species of Special Concern 
and a USFWS Bird of Conservation Concern, is the only other raptor likely 
to nest onsite, and more likely to nest in upland areas than in riparian areas. 
This is a high profile species that, given its tendency to inhabit landscapes 
that are vulnerable to human disruption (e.g., agricultural fields, manmade 
berms, vacant lots, and pristine desert), has been proactively protected by 
CDFW. Although none has been reported to the CNDDB (CDFW 2016a), 
evidence of burrowing owl (i.e., white wash and diagnostic regurgitated 
pellets) were found on 17 May 2016 at an abandoned kit fox den in upland 
areas as mapped in Figure 6. (Photo by Christopher Christie 2015). 
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The remaining raptor species may either forage onsite or would be incidental. Those that may 
forage or roost thereon include northern harrier, sharp-VKLQQHG� KDZN�� 6ZDLQVRQ¶V� KDZN��
ferruginous hawk, golden eagle, prairie falcon, and long-eared owl, which are discussed below. 
 
Northern Harrier. Northern harrier is designated as a 
California Species of Special Concern and has no federal 
status. It is fairly common through the winter in the Mojave 
Narrows/Victorville/Hesperia area, with recent records for 
this area falling between 19 September and 17 February 
(BLM 2005). It may rarely forage onsite and would not nest 
there. (Photo by Ron Wolf 2007). 
 
Sharp-shinned Hawk. Sharp-VKLQQHG�KDZN�LV�GHVLJQDWHG�DV�D�&'):�³:DWFK�
/LVW´�VSHFLHV�DQG�KDV�QR�IHGHUDl status. As a winter visitor to the area, there is 
some potential for this small accipiter to depredate passerine birds on the 
subject property but it would not nest there. (Photo by Tom Greer 2009). 
 
6ZDLQVRQ¶V�+DZN. Of the raptors described in this secWLRQ��6ZDLQVRQ¶V�KDZN�
is the only one designated as a Threatened species by the California Fish and 
Game Commission and is considered a USFWS Bird of Conservation 
&RQFHUQ��/LNH�PDQ\�RI� WKH�RWKHU� UDSWRUV��6ZDLQVRQ¶V�KDZN� LV�DQ� LQFLGHQWDO�
migrant through the area, although there is some potential for the species to 
both forage and roost onsite as it passes through the area. (Photo by 
Christopher Christie 2009). 
 
Ferruginous Hawk��)HUUXJLQRXV�KDZN�LV�GHVLJQDWHG�DV�D�&'):�³:DWFK�/LVW´�
species and a USFWS Bird of Conservation Concern. CMBC (2014) reports 
two locations from the Barstow area. Known particularly to forage over fallow 
agricultural lands, there is some potential for the 150-acre± fallow lands on the 
subject property to provide foraging opportunities for this species. (Photo by 
Ron Wolf 2011). 
 
Golden Eagle�� *ROGHQ� HDJOH� LV� GHVLJQDWHG� E\� WKH� &'):� DV� D� ³)XOO\�
3URWHFWHG´� DQG� ³:DWFK� /LVW´� VSHFLHV� DQG� E\� WKH� 86):6� DV� D� %LUG� RI�
Conservation Concern. Golden eagles prefer to locate their nests on cliffs or 
trees near forest edges or in small stands near open fields (Dudek 2012), so 
there may be some limited potential to nest onsite, but not likely. There is 
potential for golden eagles to forage onsite, particularly on black-tailed hares 
in upland areas. (Photo by Monty Rickard 2003). 
 
Prairie Falcon�� 3UDLULH� IDOFRQ� LV� D� &'):� ³:DWFK� /LVW´� VSHFLHV� DQG� D� 86):6� %LUG� RI�
Conservation Concern. Prairie falcon is a year round resident of the region, 
reported from one location to the CNDDB (CDFW 2016a), although 
locations are not revealed to protect (particularly nesting) birds. The species 
is found in annual grasslands, some agricultural fields, and desert scrub 
(Zeiner et al. 1990). There is suitable foraging habitat onsite but not likely 
any nesting substrates, as thH� ³SDOLVDGHV´� PD\� QRW� EH� VXIILFLHQWO\�
inaccessible to favor nesting prairie falcons. (Photo by R.L Sivaprasad). 
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Long-eared Owl. Long-eared owl is a California Species of Special Concern 
and has no federal status. Except for a few mountainous areas where it is a 
year round resident, it is a winter visitor to the region including the subject 
property. Athel stands and native woodlands, such as the cottonwood-willow 
forest onsite, are ideal roosting sites for this species, which would not nest in 
the region. (Photo by Ron Wolf 2007). 
 
Osprey��2VSUH\�LV�D�&'):�³:DWFK�/LVW´�VSHFLHV�DQG�KDV�QR�IHGHUDO�VWDWXV� 
Among all the raptors listed, it is the least likely one to forage onsite and 
would not nest there. LaRue has observed them flying over Silver Lakes, 
where they may depredate fish, but the bodies of water on Palisades Ranch 
are too small to support fish that osprey hunt. There is some marginal 
chance that one may roost or otherwise visit the site as they are passing 
through the area but the species would be incidental at best. (Photo by Jim 
Maloney 2009).  
 
OTHER SPECIAL STATUS BIRD SPECIES 
 
Whereas the subsection above focuses on raptor species including hawks, falcons, and owls, this 
subsection focuses on passerines and other non-raptors. 
 
Western Yellow-Billed Cuckoo. The western yellow-billed cuckoo is listed 
as State Endangered and Federally Threatened. In August 2014 the USFWS 
proposed critical habitat for this species in nine western states, including 
California. The nearest critical habitat proposals were in the south fork of the 
Kern River to the northwest, along the Owens River to the north, and Santa 
Ana River to the south. In an email to LaRue on 5 June 2016, Deppe reported 
hearing them in August-6HSWHPEHU��QR�GDWH��DQG�LQ�WKH�HDUO\�����¶V�LQ�-XQH�
at Mojave Narrows. Steve Myers (email to LaRue on 4 June 2016) has also 
KHDUG� WKHP� VLQJLQJ� DW� 0RMDYH� 1DUURZV� LQ� HDUO\� ����¶V� EXW� QR� FRQILUPHG�
nesting. The May 2016 surveys were too early to detect this species, which is more likely to be 
found during nesting in July and August (Zeiner et al. 1990a). (Photo by John Pelafigue 2006) 
 
Southwestern willow Flycatcher. Southwestern willow flycatcher is listed as State Endangered 
and Federally Endangered (USFWS 1995). Critical habitat for the species was 
first designated by the USFWS in 2005 and revised in 2013, and is comprised 
of two main components, including riparian vegetation and insect prey 
populations (USFWS 2013). Riparian vegetation in critical habitat is described, 
LQ� SDUW�� DV� ³«� KDELWDW� DORQJ� D� G\QDPLF� river or lakeside, in a natural or 
manmade successional environment (for nesting, foraging, migration, dispersal, 
DQG� VKHOWHU�� WKDW� LV� FRPSULVHG� RI� WUHHV� DQG� VKUXEV«GHQVH� ULSDULDQ� YHJHWDWLRQ�
with thickets of trees and shrubs that can range in height from about 2 meters 
(m) to 30 m (about 6 feet (ft) to 98 ft). Lower stature thickets (2 to 4 m or 6 to 
13 ft tall) are found at higher elevation riparian forests, and tall-stature thickets are found at 
middle- DQG� ORZHU� HOHYDWLRQ� ULSDULDQ� IRUHVWV«GHQVH� SDWFKHV� Rf riparian forests that are 
interspersed with small openings of open water or marsh or areas with shorter and sparser 
vegetation that creates a variety of habitat that is not uniformly dense. Patch size may be as small 
as 0.1 hectare (ha) [0.25 acre (ac)] RU�DV�ODUJH�DV����KD������DF�´��86):6�������� 
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Figure 9. Special Status Birds Observed in May 2016 
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Importantly, Palisades Ranch is located within and near the center of the stretch of the Mojave 
River that is designated as critical habitat (see map on page 510 of the Federal Register notice, 
USFWS 2013). The Recovery Plan for the species (USFWS 2002) also identifies the stretch of 
the Mojave River from Spring Valley Lake to Bryman (where Palisades Ranch occurs) where 
³6SHFLILF� ULYHU� UHDFKHV��ZLWKLQ� >0RMDYH@�0DQDJHPHQW�8QLWV��ZKHUH� UHFRYHU\� HIIRUWV� VKRXOG be 
IRFXVHG�´�$V�VKRZQ�E\�WKH�EOXH�GRWV�LQ�)LJXUH����VRXWKZHVWHUQ�ZLOORZ�IO\FDWFKHUV�ZHUH�GHWHFWHG�
in four places on 22 May 2016, although it is impossible to know how many birds were 
responsible for these detections, although at least two are suspected. Goodward also notes in an 
HPDLO�WR�/D5XH�RQ���-XQH������³7ZR�RWKHU�VXEVSHFLHV�PLJUDWH�WKURXJK�VRXWKHUQ�&$��6R�WKH�RQHV�
DW� 3DOLVDGHV� 5DQFK� FRXOG� KDYH� EHHQ� DQ\� RI� WKH� WKUHH� >VXEVSHFLHV� RI� ZLOORZ� IO\FDWFKHU@�´� The 
surveys were early enough that these birds were not necessarily nesting, and may have been 
migrating through the area. Breeding birds would be more detectable in mid-June through mid-
July. (Photo by Stephen Dowlan 2015). 
 
Vermilion Flycatcher. Vermilion flycatcher is listed as a California 
Species of Special Concern and has no federal status. It is a common 
summer resident in a wide variety of scrub and woodland habitats 
below about 1,400 m (4500 ft) throughout California (Zeiner et al. 
1990a). They require holes or cavities in low trees or shrubs and 
occasionally in human structures. Though not observed during the 
22 May 2016 surveys, Goodward, one of the three ornithologists on the survey indicated that he 
and others detected six vermilion flycatchers in the area during a birding trip on 23 July 2000. 
(Photo by Christopher Christie 2014), so they are known to occur in the area. 
 
Brown-Crested Flycatcher. Brown-crested flycatcher is designated as a 
&'):� ³:DWFK� /LVW´ species and has no federal status. It is a fairly 
common summer resident (May through July) in desert riparian habitats, 
reportedly nesting in riparian habitats along the Mojave River near 
Victorville. They require riparian thickets, trees, snags, and shrubs for 
foraging and nesting, and are dependent on woodpecker-excavated 
cavities for nesting (Zeiner et al. 1990a). A single bird was detected by 
McGaugh on 22 May 2016 (see Figure 9), and Goodward reported a pair 
of brown-crested flycatchers in the area on 23 July 2000. (Photo by 
Carlos Henrique Luz Nunes de Almeida 2011). 
 
LeConte's Thrasher. /H&RQWH¶V� WKUDVKHU� LV� GHVLJQDWHG� DV� D� California 
Species of Special Concern and a Bird of Conservation Concern by the 
USFWS. Although not detected during the May 2016 surveys, there are 
ERWK�QHVWLQJ�DQG�IRUDJLQJ�KDELWDWV�IRU�/H&RQWH¶V�WKUDVKHUV�in both upland 
and particularly riparian areas throughout the subject property. (Photo by 
Christopher Christie 2016). 
 
Loggerhead Shrike. Loggerhead shrike is designated as a California 
Species of Special Concern and a Bird of Conservation Concern by the 
USFWS. Although not detected during the May 2016 surveys, there are 
both nesting and foraging habitats for loggerhead shrikes in both upland 
and particularly riparian areas throughout the subject property. (Photo by 
Stephen Dowlan 2004). 
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/HDVW�%HOO¶V�9LUHR. LeaVW�%HOO¶V�YLUHR was listed as a State Endangered species in 1980 and as a 
Federally Endangered species in 1986 (USFWS 1986). The nearest critical 
habitats for this species, which was designated in 1994 (USFWS 1994c), is 
the Prado Basin area south of Chino and the Santa Clara River south of 
Casitas Lake (Map provided at website: databasin.org). The draft recovery 
plan for the species was completed in 1998 (USFWS 1998). Michael 
Patten (in BLM 2005) reported that there were several pairs along the 
Mojave River when that document was published 11 years ago. Habitats 
are suitable for nesting particularly on the southern portions of Palisades 
Ranch where a singing male was detected by two of the three birders on 22 
May 2016 (e.g., although two red dots are shown in Figure 9, Goodward and Deppe believe this 
was the same bird). (Photo by Ron Wolf 2010). 
 
Yellow Warbler. Yellow warbler is designated as a California Species of 
Special Concern and a Bird of Conservation Concern by the USFWS. The 
species is a locally common summer resident that breeds in riparian 
woodlands from mid-April through early August (Zeiner et al. 1009a). 
Among the seven special status bird species identified on 22 May 2016, 
yellow warbler was the most common, with 12 locations depicted in 
Figure 9, although they are likely even more common than the detections 
would suggest. (Photo by Christopher Christie 2008). 
 
/XF\¶V�:DUEOHU. /XF\¶V�ZDUEOHU is designated as a California Species of Special Concern and has 
no federal status. A fairly common summer resident of a few 
desert areas, occupying desert wash and riparian habitats, and 
breeding from April through July (Zeiner et al. 1990a), habitats at 
Palisades Ranch are ideally suitable for this species, although it 
was not detected onsite. Cover is provided mostly by mesquite 
and other riparian trees and shrubs, so the mesquite bosque found 
on the western parts of the site may also serve as suitable habitat. 
(Photo by Christopher Christie 2009). 
 
Yellow-Breasted Chat. Yellow-breasted chat is designated as a California 
Species of Special Concern and has no federal status. An uncommon 
summer resident and migrant, requiring riparian thickets of willow and 
other brushy tangles near watercourses for cover (Zeiner et al. 1990a), 
habitats at Palisades Ranch are ideal for this species. Although eight 
locations are given in Figure 9 during the 22 May 2016 survey, the birders 
indicated that this likely underestimates the number of chats occurring at 
that time. (Photo by Christopher Christie 2014). 
 
Summer Tanager. Summer tanager is designated as a California Species 
of Special Concern and has no federal status. An uncommon summer 
resident and breeder in desert riparian habitats, occupying habitats with 
cottonwoods and willows, especially older dense stands along rivers 
and streams, habitats onsite are ideal for the species. A single bird was 
detected by Deppe on 22 May 2016, as mapped in Figure 9.  
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SPECIAL STATUS MAMMAL SPECIES 
 
Mohave Ground Squirrel. Mohave ground squirrel is listed as a Threatened species by the 
California Fish and Game Commission and is not designated by 
the USFWS, which has denied 1993 and 2005 petitions to 
federally list it as endangered. Based on declining trapping 
success, the species appears to be declining throughout its range, 
which is restricted to lands north and west of the Mojave River. 
There are no records of the species occurring in riparian habitats 
but they are known to occur in saltbush habitats as occur within 
the river floodplain and in creosote bush scrub as occurs 
throughout upland portions of the site to the west (BLM 2005). 
As depicted in Figure 6, Mohave ground squirrel was found north of Silver Lakes in 1983 and in 
north Adelanto in 1986 (CDFW 2016a). (Photo by Phil Leitner date unknown). 
 
Mojave River Vole. Mojave River vole is designated as a California Species of Special Concern 
and has no federal status. According to David Laabs (in BLM 2005), the 
species is restricted to the stretch of the Mojave River between Victorville 
and Helendale, which situates Palisades Ranch near the center of its 
known range. The Mojave River vole is found in moist habitats including 
meadows, freshwater marshes and irrigated pastures in the vicinity of the 
Mojave River. Suitable habitat is associated with ponds and irrigation 
canals along with the Mojave River proper (BLM 2005). BLM (2005) 
UHSRUWHG�WKDW�WKH�³«FXUUHQW�SRSXODWLRQ�VWDWXV�RI�WKH�0RMDYH�5LYHU�YROH�LV�
XQNQRZQ�«� 7KH� 0RMDYH� 1DUURZV� 5HJLRQDO� 3DUN� LV� WKH� RQO\� SURWHFWHG�
ODQG�LQ�WKLV�FRUH�DUHD�´�,I�LW�RFFXUV�DW�3DOLVDGHV�5DQFK��WKHUH�ZRXld be two 
protected areas, which would be vital to the continued existence of this rare rodent. One location 
is shown in Figure 6, 2 to 3 miles south of Palisades Ranch in 2010 (CDFW 2016a). It is vitally 
important that surveys be performed onsite to determine the status of this species. (Photo of a 
Microtus californicus credited to Ron Wolf in 2009 is depicted in the absence of any 
photographs of subspecies mohavensis.) 
 
American Badger. American badger is designated as a California Species of 
Special Concern and has no federal status. Found throughout California except 
for the extreme northwest, badgers are carnivorous, feeding primarily on 
fossorial rodents such as rats, mice, and especially ground squirrels and pocket 
gophers (Zeiner et al. 1990b). An average litter of two to three young are born 
in March and April. Several potential badger digs were observed in upland 
areas by LaRue on 17 May 2016, although additional surveys are needed to 
confirm their occurrence at Palisades Ranch. (Photo by California Academy of 
Sciences 2001). 
 

http://calphotos.berkeley.edu/cgi/img_query?enlarge=0000+0000+0709+0962
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Miscellaneous Bat Species. Special status bat species reported from the region include silver-
haired bat, VSRWWHG�EDW�� SDOOLG�EDW�� DQG�7RZQVHQG¶V�ELJ-eared bat, among others. However, the 
potential occurrence of a given species on the site is uncertain. For example, Zeiner et al. 
(1990b) indicate that silver-haired bats have not been observed in San Bernardino County, yet 
CDFW (2016a) lists occurrences in Lucerne Valley in 1983 and, in particular, an occurrence at 
Silver Lakes in 1995, which is shown above in Figure 6, although the exact location is unknown. 
([FHSW� IRU� 7RZQVHQG¶V� ELJ-eared bat, which CDFW (2016b) lists as a State Candidate for 
Threatened species, each of these species is considered Sensitive by the BLM and a California 
Species of Special Concern by CDFW. There may be other special status bat species occurring in 
southern California that are not listed in this section, so this is considered to be a place holder 
until which time appropriate bat specialists can visit the site to ascertain the bat species that do 
occur, particularly those foraging in riparian areas or perhaps roosting on the cliff faces. 
 

      
         7RZQVHQG¶V�big-eared bat     Pallid bat 
         (Photo by Rob Schell 2009)   (Photo by Rob Schell 2014) 
 

     
       Spotted bat     Silver-haired bat 
  (Photo by Merlin Tuttle, no date)   (Photo by Dietmar Nill, no date) 
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IV. MANAGEMENT GOALS AND ENVIRONMENTAL IMPACTS 
 
A. Definitions of Terms Used in This LMP. Definitions of technical terms used in this LMP 
are taken, verbatim, from CDFW (2014), as follows: 
 
 1. Element: An element refers to any biological unit, public use activity, or facility 
maintenance program as defined below for which goals have been prepared and presented within 
this LMP. 
 
 2. Biological Element: These elements consist of species, habitats, or communities for 
which specific management goals have been developed within the LMP. 
 
Within each defined biological element using the CNDDB classification based on Sawyer et al. 
(2009) habitats, biological and public use management goals are specified and described. Criteria 
used to identify biological elements have been determined by CDFW and include but are not 
limited to the following: 
 
  a. Protection of the element is authorized or mandated by legislation or official 
policy. Each parcel (or region) should be assessed to see if any Communities of Highest 
Inventory Priority (CHIP) occur (see Department September 2010, electronic list at September 
2010 http://www.dfg.ca.gov/biogeodata/vegcamp/natural_communities.asp).  
 
  b. Any listed, candidate, or sensitive species, or species of special concern known or 
suspected to occur on or to use the property must be specified within another element or as a 
separate biological element. 
 
  c. Essential habitat (e.g., desert tortoise critical habitat) for one or more listed species 
must be specified as a biological element. 
 
  d. Manipulated habitats that are intensively managed for fish and wildlife values (e.g., 
Areas of Critical Environmental Concern) must be specified as biological elements. 
 
  e. Restoration efforts that may restore an extirpated species or habitat, or maintenance 
efforts that may avoid the threat of extirpation. 
 
 3. Public Use Elements. Public use elements are any recreational, scientific, or other use 
activity appropriate to and compatible with the purposes for which this property was acquired. 
 
It is important to coordinate with any existing CCR Title 14, Sections 550-552 or Section 630 
regulations. 
 
Criteria used to characterize such public use elements include but are not limited to: 
 
  a. Use is authorized or mandated by legislation of official policy (e.g., uses such as 
hunting, fishing, and interpretative programs). 
 
  b. Use is compatible with fish and wildlife requirements in the area if properly 
conducted (e.g., hunting or scientific research programs). 
 

http://www.dfg.ca.gov/biogeodata/vegcamp/natural_communities.asp
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  c. Historical uses that may be restricted seasonally or year-round under this LMP due 
to incompatibility with biological element needs (e.g., fishing or interpretative programs). 
 
 4. Facility Maintenance Element. This is a general purpose element describing the 
maintenance and administrative program that helps maintain orderly and beneficial management 
of the area. 
 
 5. Biological Goal. A biological goal is the statement of intended long-range results of 
management based upon the feasibility of maintaining, enhancing, or restoring species 
populations and/or habitat. 
 
 6. Public Use Goal. A public use goal is the statement of the desired type and level of 
public use compatible with the biological element goals previously specified within the LMP. 
 
 7. Tasks. Tasks are the individual projects or work elements that implement the goal and 
are useful in planning operation and maintenance budgets. 
 
B. Biological Elements: Goals & Environmental Impacts. There are ongoing programs 
described in the following subsections, the statuses of which are reported relative to June 2016, 
at the time of this writing. Although CDFW (2014) does not specifically identify cultural 
resources DV�D�IRUPDO�³HOHPHQW�´�DUFKDHRORJLFDO�DQG�RWKHU�VSHFLDO�FXOWXUDO�UHVRXUFHV�SURWHFWHG�E\�
pertinent regulations are briefly described in Section IV.C. and would benefit from conservation 
management given in the following biological elements. 
 
 Biological Element 1. Desert Tortoise.  
 
 Threats. Anthropomorphic threats that are known to affect tortoise conservation have 
been outlined in CMBC (2012). Such impacts may include (1) Fragmentation of habitat; (2) edge 
effects, or disturbance of natural ecosystems along transition lines between urban disturbed lands 
and wild protected spaces; (3) water pollution; (4) water quality; (5) air pollution; (6) waste 
disposal impacts of many sorts; (7) human-wildlife conflicts; (8) invasive species; (9) increased 
fire regimes from natural, accidental, and intentional causes; (10) criminal activity; and (11) 
human predation on animal and plant life. Boarman (2002) lists 22 threats that may affect 
tortoise, including those pertinent to Palisades Ranch: Agriculture, collecting by humans, 
construction activities, disease, drought, energy and mineral development, fire, garbage and 
litter, handling and manipulation, invasive plants, raven and coyote predation, roads, motorized 
recreational activities, and vandalism. 
 
Based on surveys performed in May 2016, illegal off-road vehicle (OHV) activities observed at 
the top of the bluffs, on the western part of the site (see Exhibits 7, 8, and 9), may be the most 
prevalent and threatening impact to resident tortoises at Palisades Ranch. Tortoises are absent 
from the steepest parts of the bluffs and the terrain is as such that vehicles cannot access those 
areas. Although there is a relative lack of tortoises in riparian areas and areas offsite to the east 
are impacted by active and fallow agriculture, residences, and solar development, there is still the 
potential for tortoises to travel east-west through the subject property.  
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The private property is posted with no trespassing signs and has thus been ostensibly unavailable 
to the general public, although vehicle recreationists, target shooters, and hunters still 
occasionally enter the area and are asked to leave by the current caretaker (Alex Aviles, personal 
communication to LaRue on 17 May 2016). There has also been historic (Exhibit 4) and recent 
dumping (Exhibits 5 and 6) on the subject property. Given the proximity of the residential 
community to the site, it is suspected that much of the cross-country vehicle use may originate 
with residents from Silver Lakes and Helendale, located to the north. Tortoises and tortoise 
burrows may be crushed by cross-country vehicle traffic, there is an increased potential for 
dumping, and tortoises may be collected or intentionally harmed by vehicle users. 
 
 First Tier, Biological Goal 1. Protect individual desert tortoises on Palisades Ranch and 
manage all lands in such a way as to promote the health of individual animals and the recovery 
of the species in the region. 
 
 Task 1. In order to curtail illegal, cross-country vehicle use on western portions of the 
site, the Managing Partners should (1) place signs along the western boundaries indicating that 
this is a wildlife management area and that all vehicles must remain on designated routes; (2) 
initiate a community outreach and awareness program with local residents, particularly in Silver 
Lakes, to inform them of the importance of the area and that recreational vehicles must remain 
on designated routes; (3) delineate all vehicle roads and trails occurring in the low hills and 
alluvial areas on the western portions of the site on recent aerial photographs; (4) designate a 
subset of these routes for official YHKLFOH�XVH�DQG� VLJQ� WKHP�DV� ³RSHQ´ and designate/maintain 
other routes for foot travel and mountain bike uses; and (5) using vertical mulching and other 
remedial methods, camouflage and otherwise eliminate closed routes throughout western 
portions of the site. Route closure and rehabilitation are activities consistent with one of the goals 
of the Desert Tortoise Recovery Plan (USFWS 2011), which is to close or rehabilitate routes to 
pre-road conditions within DWMAs. 
 
 Operations/Maintenance Summary and Environmental Impacts. Given the recent 
acquisition of the subject property only seven months ago, there has been no active attempt to 
curtail illegal recreational vehicle activity on western portions of the site; in fact, it has only now, 
with completion of May 2016 reconnaissance surveys, been identified as a problem. The five 
subtasks identified in Task 1, above, are given in a suggested sequential order of implementation, 
which is judged to be a logical progression to begin to curtail this ongoing, deleterious impact. 
Designated vehicle routes, while being eliminated from future motorized vehicle travel, could 
still be used for foot travel and mountain bike use, which are compatible with reserve-level 
management of the subject property. Implementation of each of these actions will result in 
beneficial environmental impacts by minimizing impacts to desert tortoises and creating 
favorable conditions for protection of occupied habitats. However, trespassers are likely to travel 
cross-country even more when they find their favorite routes have recently been closed to vehicle 
use. 
 
 Task 2. There are two types of refuse that currently occur on the subject property: (1) 
refuse and miscellaneous debris that resulted from previous residents and use of the site for 
farming (Exhibit 4) and (2) recent, ongoing dumping by local residents living in the Helendale 
area (Exhibits 5 and 6). The Managing Partners should remove both forms of refuse, which for 
the second type, would reduce the attractiveness of the area to persons engaging in activities 
likely to threaten tortoises and occupied habitats. If existing dumps are removed, incidental 
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visitors may be less likely to dump more. This measure is consistent with the Desert Tortoise 
Recovery Plan (USFWS 2011), which indicates that illegal dumps, trash, and miscellaneous 
debris should be removed from DWMAs, which would be applicable for this site that is to be 
proactively managed for tortoise conservation and recovery. 

 Operations/Maintenance Summary and Environmental Impacts. Of the two types of 
dumps described above, eliminating existing dumps from peripheral areas, first, is considered to 
be the highest priority. The dump sites on the interior of the subject property are not likely to 
induce local residents to dump more materials, as the site is relatively inaccessible to vehicles 
due to locked gates to the north and south and the presence of a resident caretaker who actively 
patrols the site and prohibits dumping. It is suggested that gates to the site continue to be locked 
to minimize dumping and other illegal uses. Some of the historic materials on the subject 
property may be recycled and result in a source of income for ongoing management of the site. 
Removal of dumps will have the favorable impacts of eliminating an existing problem and 
reducing the likelihood of continued dumping. 

 Task 3. Implement Best Management Practices (BMPs) identified in Appendix I of the 
West Mojave Plan (BLM 2005). Derived from biological opinions issued by the USFWS and 
land-use decisions made by the BLM, BMPs are considered state of the art measures intended to 
minimize impacts of otherwise authorized, legal activities. Whereas the reader is directed to 
Appendix I of the West Mojave Plan for complete descriptions, the BMPs are summarized as 
follows: designate qualified biologists to oversee projects where tortoises may be affected; train 
workers (in particular, caretakers and visitors) in tortoise awareness; perform clean-up activities 
when tortoises are mostly inactive (generally from November through January and less so during 
summer months, July and August); perform preconstruction clearance surveys; fence sites that 
may serve to entrap tortoises; minimize surface disturbance; provide for biological monitoring; 
properly dispose of refuse; prohibit dogs at restoration sites; minimize resources to ravens and 
other tortoise predators, including water and food; remain on existing routes and barren areas 
except where restoration requires otherwise; maintain slower speed limits; check under parked 
vehicles for tortoises; inform heavy equipment operators of tortoise occurrence in the area and 
monitor their activities; report any tortoises injured by restoration activities to the USFWS and 
CDFW; and inspect trenches and avoid creating pits that may entrap tortoises. 
 
 Operations/Maintenance Summary and Environmental Impacts. It is important that 
caretakers and authorized visitors are instructed in meaningful ways to avoid impacts, such as 
checking beneath parked vehicles for tortoises. It is equally important that incoming heavy 
equipment operators be briefed on applicable BMPs, such as driving on designated routes, 
staying in designated areas, properly disposing of refuse, and being aware that tortoises are in the 
area. The measures delineated herein, and others like the BMPs given in Appendix I of the West 
Mojave Plan, should be implemented by any new crews that perform clean-up work as 
subcontractors to the Managing Partners. Implementing BMPs will have beneficial 
environmental impacts for both tortoises and occupied habitats. 
 
  Task 4. Develop and implement a monitoring plan to determine the effectiveness of 
management actions, status of habitat, status of the desert tortoise populations, and other species 
of concern. 
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 Operations/Maintenance Summary and Environmental Impacts. The initial biological 
inventories performed in May 2016 were intended to provide baseline biological and human-use 
information on the subject property. Pertinent data included general plant and animal species 
lists; specific inventories for special status species, focused on desert tortoises and special status 
birds; and descriptions of observable human disturbances. As time and resources allow, probably 
with extensive use of volunteer labor, the Managing Partners should attempt to supplement these 
baseline inventories, particularly with regards to the occurrence of tortoises.  
 
Several targeted activities include: (1) Perform baseline protocol surveys (USFWS 2010) during 
the months of April-May and/or September/October to determine the relative densities of desert 
tortoises on western portions of the site. (2) Implement photo-documentation stations at strategic 
locations where vertical mulching and other camouflaging techniques are used to close routes. 
(3) Take detailed, baseline inventory of cross-country vehicle tracks and trails to see if signing, 
route designation, and closure are having the desired effect of minimizing impacts and 
encouraging visitors to remain on designated trails. If conscientiously implemented, this 
monitoring program will be able to track beneficial and deleterious environmental impacts 
associated with implementing the tasks identified above. 
 
 Second Tier, Biological Goal 1. Establish a conservation easement for existing lands and 
continue to acquire appropriate habitats and manage them in accordance with the easement and 
this LMP.  
 
 Task 1. When conditions are favorable, establish a conservation easement for the 
protection of all special status species and resources occurring on Palisades Ranch as outlined by 
the Wildlife Conservation Board (2016) template for grant agreement for acquisition of fee 
interest. Protection of riparian areas through a conservation easement along this stretch of river is 
YLWDO� WR� WKH� UHFRYHU\� RI� VRXWKZHVWHUQ�ZLOORZ� IO\FDWFKHU�� OHDVW�%HOO¶V� YLUHR�� DQG� GHVHUW� WRUWRLVH��
which are known to occur. Other species that may occur including western yellow-billed cuckoo, 
Mohave ground squirrel, and Mojave River vole would also benefit.  
 
 Operations/Maintenance Summary and Environmental Impacts. The establishment of 
conservation easements on acquired parcels will provide for a means to protect valuable 
biological and cultural resources located on Palisades Ranch. This designation should effectively 
eliminate the likelihood that these parcels will be developed for renewable energy or other 
human development, which is not judged to be compatible with land management envisioned by 
the conservation easements and implemented by this LMP. Similarly, the easements and this 
LMP help to facilitate one of the goals of the Desert Tortoise Recovery Plan (USFWS 2011), 
which is to prohibit clearing for agriculture, landfills, and any other surface disturbance that 
diminishes the capacity of the land to support desert tortoises, other wildlife, and native 
vegetation. Establishing a conservation easement will result in the prohibition of deleterious 
activities, particularly incompatible development, which is a beneficial environmental impact. 
 
 Task 2. As monetary resources become available and their expenditure does not 
significantly detract from management of lands already acquired, it will be consistent with the 
purposes, goals, and implementation of this LMP to continue to acquire lands and protect them 
to the benefit of the elements identified herein.  
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 Operations/Maintenance Summary and Environmental Impacts. All pertinent 
prescriptions identified herein should be applied to conservation management of newly acquired 
lands. This task is consistent with one of the goals of the Desert Tortoise Recovery Plan 
(USFWS 2011), which is to proactively secure lands within DWMAs, or in this case, parcels 
subject to reserve-level management. Expanding the existing base property through acquisition 
of additional contiguous lands that would be managed consistently with this LMP is considered a 
beneficial environmental impact. 
 
 Biological Element 2. Special Status Plant Species.  
 
Special status plant species known to occur on the subject property include Mojave fish-hook 
cactus and larger creosote bush rings. Beaver Dam breadroot and Mojave monkeyflower are two 
other special status plant species reported from the region. Additionally, the following species 
that occur (see red-font plant species in Appendix A) are protected at the State level by the 1998 
Food and Agricultural Code, Division 23: California Desert Native Plants, Chapter 3: Regulated 
Native Plants, Section 80073: Desert willow, silver cholla, pencil cholla, Mojave fish-hook 
cactus, and screw bean mesquite. 
 
 Threats. No significant threats are known to affect any one of these special status plant 
species, all of which occur in upland areas that are less vulnerable to wildfire than riparian areas. 
Wildfires or those set by human visitors may affect some of these plant species, though the 
extent of this threat is not known. There is some potential for illegal collection of fish-hook cacti 
to be used in residential landscaping, particularly if people discover the cacti are rare. 
 
 First Tier, Biological Goal 1. Protect special status plant species on parcels already 
acquired, and manage those lands in such a way as to promote the health of individual plants and 
populations in the region. 
 
 Task 1. All of the tasks identified above for desert tortoises are also likely to benefit 
conservation management of special status plants.  
 
 Task 2. The Managing Partners have a unique opportunity to add to the regional 
knowledge of special status plant species reported from the region. All encounters with plant 
species designated by the USFWS, CDFW, and/or CNPS should be reported to the California 
Natural Diversity Data Base and CNPS Rare Plants Inventory using standard forms provided by 
both agencies. Based on current information, Mojave fish-hook cactus is the only species 
designated by one or more of these agencies known to occur on the subject property. 
 
 Operations/Maintenance Summary and Environmental Impacts. May 2016 
reconnaissance surveys identified the locations of 30 Mohave fish-hook cacti. Additional surveys 
will undoubtedly identify more individuals, which should be mapped and the information 
maintained by the Managing Partners. Maintaining a caretaker onsite may prevent or discourage 
illegal collection of fish-hook cacti. Springtime surveys following periods of winter rainfall 
would promote the growth of Mojave monkeyflower and Beaver Dam breadroot, which along 
with any other agency-designated plant species, should be sought, mapped, and the information 
maintained by the Managing Partners. Only beneficial environmental impacts will result from 
additional surveys and resource protection. 
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 Biological Element 3. Communities of Highest Inventory Priority (CHIPs). 
 
CHIPs known to occur on the subject property include Fremont cottonwood forest, arroyo 
willow thickets, and screw bean mesquite bosque. Although these plant communities have been 
tentatively identified, the extent of their occurrence and formal identification need to be 
completed. 
 
 Threats. All three of the CHIPs occur within the Mojave River floodplain, and serve as 
vital habitat for special status bird species and perhaps others (e.g., Mojave River vole, western 
pond turtle, etc. if they occur). Both wildfires and human-caused fires represent a threat, 
particularly in mature cottonwood and mesquite stands somewhat removed from flowing and 
standing water. Depending on the amount and extent of groundwater extraction, the riparian 
habitats could be deleteriously affected if overdraft conditions exceed current levels or prolonged 
drought affects the Mojave River aquifer. 
 
There are three invasive plant species, in particular, that may threaten components of these 
riparian communities, including broad-leaf peppergrass, giant reed, and salt cedar, which are 
listed in order of their relative prevalence. Peppergrass has been listed as a noxious weed of great 
ecological concern by both the California Department of Food and Agriculture (CDFA) and 
California Invasive Plant Council (Cal-IPC) (University of California, Davis 2015). As with 
giant reed, the plant displaces more desirable, native plants and may serve as fuel for fires. Even 
during the brief reconnaissance surveys, on 22 May 2016, LaRue observed trespass by several 
motorcyclists who likely crossed the bridge over the Mojave River to the east and exited the site 
via Hills Road to the west. This sort of illegal use represents a potential cause of fire. 
 
 First Tier, Biological Goal 1. Protect special status plant communities on parcels already 
acquired, and manage those lands in such a way as to promote the health of these woodland 
communities in the region. 
 
 Task 1. Continue to restrict recreational vehicle use from the site by maintaining a 
caretaker and locked gates. The purpose of Biological Goal 1 and implementation of Task 1 are 
intended to reduce the risk of trespassers inadvertently or intentionally setting fire to natural fuels 
occurring in riparian areas where these CHIPs occur. 
 
 Operations/Maintenance Summary and Environmental Impacts. The density of vegetation 
and occurrence of flowing and standing water significantly restrict cross-country vehicle travel; 
users are likely to get bogged down in wet areas and have recently been extracted by the current 
caretaker (Alex Aviles, personal communication to LaRue on 17 May 2016). Even so, if the 
gates are not locked, particularly at the north end of the property, trespassers may drive up to the 
edge of the communities where dead plants such as Russian thistle could be ignited and burn 
sensitive riparian habitats. HCSD is fortunate to currently have a caretaker onsite, which is 
judged to be the most effective means of curtailing trespass use of riparian areas by recreational 
vehicles, particularly motorcycles. Those measures identified above for desert tortoise intended 
to designate and control recreational vehicle use will also help to realize this goal and implement 
this task. Continued protection of CHIPs by the current and future caretakers is considered a 
beneficial environmental impact. 
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 Task 2. Enlist qualified biologists, particularly botanists, to identify plants and map the 
full extent and distribution of CHIPs. 
 
 Operations/Maintenance Summary and Environmental Impacts. The reconnaissance 
surveys completed to provide a baseline inventory of CHIPs for this LMP should be validated 
and augmented. Qualified individuals should be enlisted to use aerial photographs and ground 
truthing to (1) complete a comprehensive species list of all plants comprising the CHIPs; (2) use 
these plant lists to ascertain that the three CHIPs identified herein accurately represent the plant 
communities occurring; and (3) produce accurate maps of these and other CHIPs that may occur 
on the subject property. It is also advisable that a comprehensive inventory of larger creosote 
bush rings be completed in upland areas. Additional inventories will not result in adverse 
environmental impacts and may facilitate better protection of these resources by accurately 
mapping their locations. 
 
 Second Tier, Biological Goal 1. Protect CHIPs on the subject property by minimizing the 
prevalence and spread of exotic plants, particularly broad-leaf peppergrass, salt cedar, and giant 
reed.  
 
 Task 1. Continue to remove or otherwise control salt cedar and giant reed in the 
floodplain and initiate a program to eradicate broad-leaf peppergrass from Palisades Ranch. 
 
 Operations/Maintenance Summary and Environmental Impacts. CDFG (2008) reports 
that Natural Resources Conservation Service (NRCS) and the Mojave Desert Resource 
Conservation District (MDRCD) expressed interest in partnering on the project to achieve site 
restoration by removing salt cedar and other invasive species of plants from the property. Since 
then, NRCS has spent some time removing salt cedar from the floodplain, although it is not clear 
to what extent or if they have also removed any giant reed or peppergrass plants. University of 
California, Davis (2015) recommends mowing/burning and the use of herbicides, but indicates 
there are limited results, and it is questionable if herbicides should be added into the floodplain. 
The eradication of salt cedar may also be problematic, as its removal is situationally discouraged 
in the recovery plan for southwestern willow flycatcher (USFWS 2002).  
 
The Managing Partners must exercise caution in using herbicides to remove invasive plant 
species. Although the amount of salt cedar onsite compared to the native overstory of 
cottonwoods, willows, and other riparian trees and shrubs is considered to be minimal, the 
southwestern willow flycatcher recovery Plan (USFWS 2002) still advises against the removal of 
all salt cedars from occupied habitats. It is advisable that Managing Partners consult with agency 
biologists to ensure that eradication of salt cedar or mechanical removal of peppergrass plants 
would not be considered an adverse impact to southwestern willow flycatchers and other special 
status species. At the least, any such removal should not occur during the breeding bird season, 
which is conservatively between March and September. 
 
 Third Tier, Biological Goal 1. Re-establish riparian habitats in areas there they have been 
removed.  
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 Task 1. CDFW (2015) identified the following task to accomplish this goal: ³Active 
riparian restoration through planting of cottonwood, willow, mesquite, and other riparian species 
if needed.´ 
 
 Operations/Maintenance Summary and Environmental Impacts. No efforts have been 
initiated to date to re-establish riparian habitats at Palisades Ranch or to remove the extensive 
piles of dead Russian thistle from fallow agricultural fields. Review of aerial photographs 
(Figure 4) suggests that the 150-acre± fallow agricultural fields (shown as gray in Figure 5) were 
once likely vegetated by cottonwoods, willows, and other riparian vegetation. Protection of 
existing riparian habitats is the primary goal of this LMP, but if funding becomes available that 
would not otherwise detract from management actions given herein, re-establishing native 
vegetation in fallow agricultural lands is recommended. Saltbushes are often used as a readily 
available and efficacious plant in revegetation activities, and may be an early successional 
species to be used on these fallow agricultural lands, which are bordered by remnant stands of 
saltbush scrub. In this case, saltbush could be the primary species to revegetate the area with 
strategic placement of riparian shrubs and trees that would facilitate natural revegetation of the 
area. Re-establishment of native saltbush and riparian habitats in fallow agricultural areas would 
be considered a beneficial environmental impact so long as the cost to restore these lands does 
not detract from other management actions identified herein. 
 
 Task 2. Engage in discussions with the Mojave Water Agency and participate in the 
Southern California Water Dialogue regarding reservation of water for conservation purposes, 
status of the Mojave aquifer, and transfers of water rights (TNC 2004). 
 
 Operations/Maintenance Summary and Environmental Impacts. The re-establishment of 
riparian plant communities will likely rely on the availability of near-surface water in reclaimed 
DUHDV�� ,Q�0D\�������7KH�1DWXUH�&RQVHUYDQF\��71&�������LGHQWLILHG�7DVN���DV�RQH�RI� LWV�³NH\�
VWUDWHJLHV´� IRU� DFTXLULQJ� DQG� PDQDJLQJ� 3DOLVDGHV� 5anch. At this time, it is unclear if such 
communications have occurred and, if so, what the outcome may be. Overdraft conditions, which 
are outside the control of the Managing Partners, are considered a deleterious and harmful 
environmental impact that could undermine management of Palisades Ranch. The Managing 
Partners should, if not already, cooperate with local water agencies and others to ensure that 
conditions are maintained that promote the continued health of riparian habitats found on the 
subject property. 
 
 Biological Element 4. Special Status Bird Species. 
 
Special status bird species that have thus far been identified onsite include southwestern willow 
IO\FDWFKHU�� OHDVW� %HOO¶V� YLUHR�� \HOORZ-breasted chat, yellow warbler, summer tanager, brown-
cresWHG� IO\FDWFKHU�� YHUPLOLRQ� IO\FDWFKHU�� &RRSHU¶V� KDZN�� DQG� EXUURZLQJ� RZO� (except for 
vermilion flycatcher, which was identified in July 2000, see locations for other species in Figure 
9). 2WKHU�VSHFLHV�WKDW�DUH�OLNHO\�WR�RFFXU�LQFOXGH�/XF\¶V�ZDUEOHU��/H&RQWH¶V�WKUDVKHU��ORJJHUKHDG�
VKULNH��DQG�HLJKW�UDSWRU�VSHFLHV�OLVWHG�LQ�7DEOH����%XUURZLQJ�RZO��/H&RQWH¶V�WKUDVKHU��ORJJHUKHDG�
shrike, and most of the raptors are likely to occur, some as nesters others as foragers, in upland 
communities, and most of these species are likely to rely on or visit riparian areas. 
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 Threats. The threats identified above, including recreational vehicle impacts to upland 
areas and fire to riparian areas, are the same as those that would affect special status bird species. 
The prevalence of non-native plant species that may outcompete native plant species or facilitate 
spread of fire are also a threat. 
 
 First Tier, Biological Goal 1. Protect foraging and nesting habitats for special status bird 
species on parcels already acquired, and manage those lands in such a way as to promote the 
health of native habitats thereon.  
 
 Task 1. Tasks identified above for desert tortoises and CHIPs will also predictably benefit 
conservation management of special status bird species. Management of legal and illegal OHV 
activities, removal of non-native weed species, implementation of fire-preventative measures, 
and other protection of riparian vegetation (e.g., prevent harvest of standing trees for wood) will 
all benefit special status bird species. Additional focused breeding bird surveys are encouraged to 
determine species that occur and to establish a baseline to see if management actions are 
facilitating the persistence of targeted species at Palisades Ranch. 
 
 Operations/Maintenance Summary and Environmental Impacts. Some of protective 
activities are ongoing. NRCS has been in the process of eliminating non-native plant species and 
the current caretaker regularly patrols the property and evicts trespassers. It is strongly 
recommended that the Managing Partners develop relationships with local conservation 
organizations, such as Audubon Society and local colleges, and encourage visits and fieldtrips 
that would augment the baseline inventory of birds occurring onsite. There should be specific 
breeding bird inventories for western yellow-billed cuckoo, southwestern willow flycatcher, and 
OHDVW�%HOO¶V�YLUHR��ZKLFK�ZLOO� SUHGLFWDEO\� UHVXOW� LQ� FRPSUHKHQVLYH� VSHFLHV� OLVWV�RI�RWKHU� VSHFLDO�
status birds occurring on the subject property. If possible, the Managing Partners could promote 
nonintrusive ecotourism of the site with groups that would be willing to pay to stay there, collect 
data, and share those data as a supplemental income that could be used to manage the site. 
 
During baseline inventories, Deppe indicated that it would be advisable to create narrow 
footpaths through the dense riparian understory to facilitate future bird inventories. It is advisable 
that regulatory agency biologists be contacted beforehand to ensure that creating such access 
would not result in adverse environmental impacts. Certainly, such trails should not be 
established during the breeding season, from March through September. Nor should the trails 
provide new access to motorcycles and other trespass recreational vehicles; if constructed, they 
should provide for foot traffic, only. 
 
 Task 2. Ascertain if brown-headed cowbird parasitism is a significant impact to breeding 
special status bird species, and if so, implement a trapping program to control the impact. 
 
 Operations/Maintenance Summary and Environmental Impacts. There have been no 
focused studies to determine the extent of special status bird nesting, nesting by brown-headed 
cowbirds, which were identified but not counted on the 22 May 2016 survey, or the prevalence 
of parasitism by cowbirds on sensitive bird species. Baseline inventories would need to be 
performed for both cowbirds and numerous sensitive bird species, and focused parasitism studies 
would need to be completed over multiple seasons. Depending on the results of these inventories 
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and with appropriate input from agency biologists, there may or may not need to be cowbird 
trapping at Palisades Ranch. There may be both beneficial and adverse environmental impacts 
associated with this proposal, which could result in manipulation of both cowbirds and special 
status birds to implement the task. 
 
 Biological Element 5. Special Status Mammal Species. 
 
None of the mammal species identified herein, including Mojave River vole, Mohave ground 
squirrel, American badger, and pertinent bat species is known to occur on the subject property. 
 
 Threats. The types and extent of threats affecting any of the special status mammal 
species depends on their occurrence and prevalence on the subject property. If they occur, threats 
affecting desert tortoises would also affect Mohave ground squirrel and American badger. 
Threats affecting CHIPs would be the same as those affecting Mojave River vole and any 
sensitive bat species that may occur. 
 
 First Tier, Biological Goal 1. Ascertain presence and status of special status mammal 
species on the subject property, and if present, manage the site for sustained populations. 
 
 Task 1. Perform species-specific inventories to determine the occurrence of Mojave River 
vole and Mohave ground squirrel on the subject property. 
 
 Operations/Maintenance Summary and Environmental Impacts. To date, no focused 
surveys have been performed for Mojave River vole or Mohave ground squirrel. Qualified 
biologists, capable of identifying Mojave River voles onsite should be employed. If present, 
adverse environmental impacts could occur if voles are collected and removed from the site, 
particularly if they are not abundant. Perform exploratory trapping and/or camera surveys of 
upland portions of the property for Mohave ground squirrel (CDFG 2003 revised 2010). Since 
there would be no need to collect specimens and these methods are consistently used with 
minimal impact to the species, no adverse environmental impacts would be associated with 
studies of Mohave ground squirrels. Surveys suggested above for special status plants and desert 
tortoise would enable those biologists to determine if American badger occurs onsite. 
 
 Biological Element 6. Western Pond Turtle and Arroyo Toad. 
 
These two species are combined in this element as they share the common characteristic of 
improbable occurrence on the subject property. Finding either one of them onsite would be a 
significant discovery. 
 
 Threats. The threats identified herein for CHIPs and special status bird species would also 
apply to western pond turtle and arroyo toad, as these resources are restricted to the Mojave 
River floodplain. 
 
 First Tier, Biological Goal 1. Ascertain presence and status of special status reptile and 
amphibian species on the subject property, and if present, manage the site for sustained 
populations. 
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 Task 1. Perform comprehensive focused surveys for western pond turtle and arroyo toad 
in appropriate habitats.  
 
 Operations/Maintenance Summary and Environmental Impacts. There have been no 
focused surveys for these species to date. Focused surveys by qualified biologists should be 
performed in appropriate habitats. For western pond turtle, the many beaver ponds occurring 
along the main channel comprise the most likely habitat and should be the focus of the surveys. 
If turtles are found in standing water, it would then be appropriate to expand surveys into 
adjacent, upland areas where they would overwinter. Habitats for arroyo toad encompass both 
inundation areas for eggs, tadpoles, and adults as well as contiguous areas for active and 
aestivating adults. For both species, it is important that the surveys be extensive enough and 
performed over multiple seasons to ensure that they are either present or absent from the subject 
property. There would be no adverse environmental impacts associated with these surveys so 
long as the biologists do not collect any specimens (i.e., only qualified individuals that do not 
require third party identifications should be used for these surveys) or otherwise use invasive 
methods to perform surveys (i.e., removing or significantly damaging vegetation). 
  
 Biological Element 7. Mojave Tui Chub. 
 
Mojave Tui chubs historically occurred in this stretch of the Mojave River but have since been 
extirpated. 
 
 Threats. Given that the species does not presently occur onsite, there are no threats at this 
time. However, care must be exercised that the source population(s) is not adversely affected by 
removal of individuals to establish a refugium at Palisades Ranch. 
 
 Second Tier, Biological Goal 1. Consider the feasibility to establish, operate, and manage 
a Mojave Tui chub refugium at Palisades Ranch. 
 
 Task 1. Establish, operate, and manage a Mojave Tui chub refugium at Palisades Ranch if 
conditions are favorable. 
 
 Operations/Maintenance Summary and Environmental Impacts. Although CDFG (2008) 
citing the Mohave Tui chub recovery plan (USFWS 1984), CDFW (2015), and TNC (2004) all 
suggest that a refugium could be established at Palisades Ranch, it is still considered a second 
tier biological goal given the likely exorbitant costs involved to establish and maintain the 
refugium. None of these documents or any others reviewed for this LMP describes any specific 
parameters to establish the refugium. It is assumed that Tui chubs would not be placed in the 
natural stream, as they would be vulnerable to flooding and interbreeding with arroyo chubs, 
which is the primary reason they were extirpated in the first place. So, the refugium would be 
placed onsite but not in the stream, must be protected from flood events and various predators 
(e.g., raccoons), and would rely on host populations at Zzyzx, China Lake, and/or the Lewis 
Center in Apple Valley to populate the refugium. It is beyond the scope of this LMP to fully 
describe how such a refugium would be established, except to say that the Managing Partners 
must work closely with agency biologists and others to establish, operate, and manage it.  
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C. Cultural Elements: Goals & Environmental Impacts. As mentioned above, there have 
been no focused archaeological studies of the subject property. The Pony Express building 
mapped in Figure 10 and shown in Exhibits 10 and 11 is considered a significant cultural 
resource. Several common artifacts were found on 22 May 2016 but the full extent of any 
additional resources remains unstudied and unknown. 
 
 Threats. The extent of threats to archaeological resources is dependent on the amount, 
location, and sensitivity of those resources, all of which remain unknown at this time. Ms. Cox 
indicated that when she first saw the Pony Express building about 12 years ago, there were still 
wooden rafters and other components that have since been removed from the structure. There has 
also been vandalism of the building in the form of graffiti (see Exhibit 10), illegal shooting, and 
there is currently refuse and a sofa-couch inside the building. 
 
 First Tier, Biological Goal 1. Ascertain the incidence and prevalence of archaeological 
resources on the subject property and protect those resources in situ. 
 
 Task 1. Formal archaeological surveys should be performed by certified individuals in 
upland and riparian areas throughout Palisades Ranch. If significant archaeological resources are 
identified, they should be reported to the proper entities, registered, and be protected in place. 
 
 Task 2. If not already, the Pony Express building and any other qualifying structures on 
Palisades Ranch should be assessed for inclusion in the National Register of Historic places. 
Depending on input from pertinent experts, damage to the building should be repaired and 
evidence of graffiti removed in such a way as to avoid further damage. It may be appropriate to 
provide an educational kiosk, vehicle barriers, and other related structures to inform the public of 
the significance of the resource in an effort to prevent further damage. 
 
 Operations/Maintenance Summary and Environmental Impacts. Although several 
artifacts were discovered at the base of the cliffs on 22 May 2016 (mapped in Figure 10 and 
shown in Exhibits 22 and 23), no formal archaeological surveys have been performed. If experts 
from local colleges, universities, or pertinent organizations can be enlisted as volunteers, 
inventory costs may be avoided or reduced. In any case, certified archaeologists should be 
enlisted to perform pertinent literature searches, data base requests, and field surveys to 
determine if any significant cultural resources are present. If so, the Managing Partners should 
determine the best way to protect these resources in place, and to ensure that they are registered 
with the appropriate entities.  
 
Although the Pony Express building is recognized as a significant cultural resource, current 
management and protection by the resident caretaker is insufficient to protect the structure. 
Vandalism is occurring, in part, because the facility is north of the locked gate that prohibits the 
general public from entering the main residential area at Palisades Ranch. Since there may be no 
practical way of prohibiting vehicle trespass in this area, identifying the site as a significant 
resource and developing it as such, may result in more appreciation and less vandalism of the 
structure. If existing vandalism can be remedied (e.g., remove graffiti) without further damaging 
the structure, that is advisable. 
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D. Public Use Element: Goals & Environmental Impacts. It is the intent of the Managing 
Partners and the policy of CDFW to administer lands available to the public for wildlife-
dependent recreational use when such uses do not unduly interfere with the primary conservation 
purpose for which such lands were acquired. Compatible human uses occurring within the region 
including the subject parcels include hiking, nature study (particularly bird watching), and 
photography. Camping, hunting, and/or shooting would require oversight administration, 
maintenance, and in the case of firearms, may pose a threat to other visitors, nesting birds, and 
vulnerable species including the desert tortoise. So hunting and shooting should be prohibited but 
camping in designated areas may be appropriate. As depicted on pages 7 and 8, there are existing 
residential facilities that may be refurbished and used by authorized groups and individuals who 
are invited by the Managing Partners to perform inventories and other scientific studies. 
 
 Threats. So long as they are implemented in a conscientious manner, allowable recreation 
activities such as hiking, nature study, bird watching, and photography (and excluding hunting 
and shooting) pose minimal threats to public use, recreation, and nonintrusive enjoyment of 
Palisades Ranch. However, given the concentration of human activities in adjacent rural areas 
particularly to the east, OHV impacts on lands to the west, and the lack of dedicated law 
enforcement onsite, any one of these and other activities could occur in such a way that natural 
and/or cultural resources are damaged. If access paths are created, as discussed above under the 
special status bird biological element, there could be adverse impacts to both habitats and 
breeding birds, if establishment and future uses do not occur in a conscientious manner. 
 
 First Tier, Public Use Goal 1. Provide for low-impact, authorized recreational uses of 
Palisades Ranch that do not detract from the stated goals and objectives for conserving biological 
and cultural elements identified herein or by statute. 
 
 Task 1. Provide for and publicize availability of Palisades Ranch for compatible 
recreational uses. Refurbish existing residences for occupation by invited visitors to the site with 
limited construction of new facilities and none that would impact special status resources, 
particularly riparian habitats designated as CHIPs. 
 
 Task 2. Develop camping areas in or adjacent to existing residential areas that may be 
used by invited visitors without impacting special status resources (particularly CHIPs and 
breeding birds) in adjacent areas. Construct foot bridges at strategic points across streams. 
 
 Operations/Maintenance Summary and Environmental Impacts. Thus far, Palisades 
Ranch has been unavailable to the general public, with the exception of the current caretaker, a 
few residents, and trespass users. As envisioned in Tasks 1 and 2, the Managing Partners may 
begin to develop and provide for recreational activities that (1) provide nonintrusive recreational 
opportunities, (2) stimulate scientific research and conduct inventories of special status resources 
occurring onsite, and (3) generate income to manage the site. Given the availability of existing 
structures and associated costs, it would be better to repair and refurbish existing facilities than to 
build new ones. If new facilities are needed, they should be situated adjacent to existing ones 
with no impacts or threats to riparian habitats. Similarly, if camping facilities are developed, 
such as picnic tables, tent sites, and campfire rings (which would need to be strictly managed and 
seasonally restricted) they should be situated in disturbed areas that pose no increased threats to 
riparian communities. Firewood collecting would be prohibited. Foot paths and bridges over 
streams would provide for better access to visitors (particularly birders and hikers) with limited 
risks (i.e., drowning).  
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At the time of this writing, the caretaker inhabits one of the four residential buildings occurring 
at Palisades Ranch. The two apartments located in the steel buildings (see photographs on pages 
7 and 8) could be occupied with minimal preparation, although more work would be required on 
WKH�³URFN�KRXVH´�DQG�RWKHU�WZR�UHVLGHQFHV�EHIRUH�WKH\�FRXOG�EH�LQKDELWHG��,I�WKHVH�UHVLGHQFHV�DUH�
remodeled or otherwise refurbished, they could serve as habitations for additional caretakers, 
employees, or authorized visitors conducting biological, cultural, or other such studies consistent 
with this LMP. There are likely dump piles, the old hay barn, well sites, and other facilities that 
could present health and safety hazards to invited visitors if not specifically treated to minimize 
the threat.  
 
E. Facility Maintenance Element: Goals and Environmental Impacts. At the time of this 
writing (June 2016), some facilities maintenance is ongoing. The following goals and objectives 
are intended to govern clean-up activities on parcels already purchased and those to be acquired 
at later dates. 
 
 Threats. As identified above for both biological and public use elements, the presence of 
human debris, typically associated with abandoned residential and recreational facilities, may 
attract members of the public engaging in both legal and illegal activities. 
 
 First Tier, Facilities Maintenance Goal 1. Complete facilities maintenance activities in a 
timely, cost-efficient manner that is complimentary to the goals and objectives given in this LMP 
for the protection and conservation of both cultural and biological elements. 
 
 Task 1. As with previous tasks, it is a priority to remove nonhazardous solid waste 
materials from those areas where the presence of such debris is attracting legal and illegal 
activities, with stated benefits for conservation of both cultural and biological resources. 
 
 Operations/Maintenance Summary and Environmental Impacts. Those sites requiring 
heavy equipment for debris removal would need to be surveyed for archaeological and biological 
resources (particularly tortoises) to ensure no significant resources are adversely affected. Clean-
up crews would need to be trained in the recognition of tortoise sign, and would serve as 
environmental monitors when untrained crews enter the parcels, particularly those engaged in 
using heavy equipment. BMPs identified above for tortoises would be implemented on parcels 
already acquired, and will continue to be implemented for future acquisitions. 
 
 Task 2. Following refurbishment of existing structures and residences, maintain them and 
the grounds in such a way as there are no health and safety threats to invited guests.  
 
 Operations/Maintenance Summary and Environmental Impacts. If the Managing Partners 
do decide to operate Palisades Ranch as an ecotourism/research facility, it would result in an 
increase of human visitors to the site. This would require that any unsafe facilities be modified or 
removed so they no longer pose a threat, and that the entire site be maintained with health and 
safety of invited visitors in mind. This may require a signing program showing visitors where 
they may and may not go. If foot paths are developed, clear signs showing the way would 
minimize the potential of getting lost or damaging areas adjacent to the trails. 
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 Second Tier, Facilities Maintenance Goal 1. Close redundant routes and those that 
facilitate illegal uses, while maintaining access for acceptable levels of public use. 
 
 Task 1. The closure and rehabilitation of all unnecessary vehicle routes is recommended 
above. 7KH�WHFKQLTXH�RI�³YHUWLFDO�PXOFKLQJ�´ involving the horizontal and vertical placement of 
rocks and dead vegetative material within the barren portions of a closed roadway to eliminate 
the appearance of an open road and facilitate native plant growth, is well suited for application 
on the subject parcels and has been successively implemented elsewhere in the desert. This 
technique employs minimal surface disturbance and may prevent excessive OHV use. Route 
closure and rehabilitation would require constant monitoring and maintenance until which time 
local vehicle users learn to respect conservation management and recreate appropriately. 
 
 Operations/Maintenance Summary and Environmental Impacts. The main north-south 
road has already been effectively closed by locked gates at either end. However, there are other 
existing roads and trails created by persisting use, mostly by motorcycles, that should be closed 
or designated for foot traffic, only. If these roads are designated and effectively closed, and 
subsequent monitoring reveals that cross-country vehicle travel is increasing and impacting 
cultural or biological resources, vertical mulching and other techniques should be employed to 
curtail those activities. It may also be necessary to provide more signs and have the caretaker 
regularly patrol those areas.  
 
F. Biological Monitoring Element. Biological monitoring would include two types of activities; 
(1) those that provide for additional information to supplement baseline inventories and (2) those 
that determine the efficacy of protective measures implemented to reverse or curtail existing, 
deleterious human activities. It is also important that the LMP be consistent with other regional 
planning efforts. 
 
 1. Supplement Existing Information. The biological goals and tasks given above identify 
numerous opportunities and inventories to identify special status plant communities, plants, 
amphibians, reptiles, birds, and mammals known and suspected to occur at Palisades Ranch. 
Although it is known that CHIPs occur, future studies are needed to ascertain their exact nature 
and distribution. Similarly, threatened and endangered species, including desert tortoise, 
VRXWKZHVWHUQ�ZLOORZ�IO\FDWFKHU��DQG�OHDVW�%HOO¶V�YLUHR�DUH�QRZ�GRFXPHQWHG�EXW�WKH�IXOO�H[WHQW�RI�
their occurrence requires additional inventories and monitoring over multiple years. There are 
suitable habitats for numerous other species such as western yellow-billed cuckoo, arroyo toad, 
western pond turtle, Mohave ground squirrel, and Mojave River vole but no focused surveys 
have been performed to determine if they actually occur. 
 
There are many local and regional experts ± mammalogists, ornithologists, herpetologists, 
botanists ± that would readily volunteer their services to study resources at Palisades Ranch in 
the interest of scientific discovery. Groups such as the U.S. Geological Survey, Victor Valley 
College Natural Resources Department, Lewis Center, Audubon Society, Mojave Group of the 
Sierra Club, Mojave Chapter of the California Native Plant Society, to name a few, are local 
conservation organizations that would likely be interested in leading tours and providing 
expertise to inventory pertinent resources. Managing Partners are encouraged to stimulate 
interest through word of mouth and publicized invitations to develop relationships with these 
groups and facilitate volunteer efforts consistent with this LMP. 
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 2. Monitor Efficacy of Protective Measures. Some of the goals and tasks identify route 
closures to curtail illegal activities such as cross-country vehicle travel and dumping. Once these 
protective measures are implemented, it will be necessary to establish baseline data so that future 
monitoring, both along transects and at standardized camera stations, can determine if the desired 
effects are occurring, and if not, identify remedial activities to accomplish the goals. Assuming 
non-native plants continue to be removed, and a new program of eradicating broad-leaf 
peppergrass is initiated, monitoring will be required to determine if the plants are being reduced, 
and if not, to target areas for future eradication. If cooperative relationships are established with 
local science-based groups, it will be important to monitor their use of native habitats to ensure 
no deleterious impacts are occurring, to nesting birds, for example. In other cases, hired 
consultants may be required to initiate monitoring studies that may later be perpetuated by 
volunteers. 
 
 3. Consistency with Regional Planning Efforts. Pertinent parts of this LMP are designed 
to be consistent with existing, regional management plans. As discussed, this LMP is consistent 
with and supportive of specific recovery plans for the desert tortoise (USFWS 1994b), Mojave 
7XL�FKXE��86):6��������OHDVW�%HOO¶V�YLUHR��86):6��������DQG�VRXWKZHVWHUQ�ZLOORZ�IO\FDWFKHU�
(USFWS 2002). Preserve-level management is also consistent with protective management 
actions identified in the West Mojave Plan (BLM 2006) for desert tortoise, Mohave ground 
squirrel, and other covered species, particularly birds. Managing Partners also intend to continue 
a working relationship with Natural Resources Conservation Service, Mojave Desert Resource 
Conservation District (MDRCD), and Mohave Water Agency where their complimentary 
missions overlap. 
 
CDFG (2008) refers to the 1996 Judgment After Trial requiring CDFG �FXUUHQWO\��³&'):´��to 
prepare a Habitat Water Supply Management Plan for the benefit of the riparian habitat areas and 
species identified in the Judgment. In the Plan, CDFG then recognized acquisition of water 
rights, fee ownership and conservation easements along the river as vital to the protection and 
conservation of remaining riparian habitat (CDFG 2008). The California Riparian Habitat 
Conservation Plan recommends protection and restoration of riparian areas with intact adjacent 
upland habitats as a conservation measure developed to guide policy and action on behalf of 
riparian habitats and California's land birds. Many of the riparian bird species found on the 
subject property are focal species discussed in the Riparian Bird Conservation Plan (CDFG 
2008).  
 

V. OPERATIONS AND MAINTENANCE SUMMARY 
 
A. Operations and Maintenance Tasks to Implement Plan. Each of the biological elements, 
DVVRFLDWHG� JRDOV�� DQG� WDVNV� JLYHQ� DERYH� KDV� D� VHFWLRQ� HQWLWOHG� ³2SHUDWLRQV/Maintenance 
Summary and Environmental Impacts�´� 7KH� IXQFWLRQ� RI� WKHVH� VHFWLRQV� DPRQJ� WKH� PDQ\�
elements, goals, and tasks is to describe current management, if any, and identify additional 
management activities to ensure appropriate protection. The sections also identify both adverse 
and beneficial impacts that may be associated with each of the protective management 
prescriptions intended to protect each element. 
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B. Existing Staff and Additional Personnel Needs Summary. The Managing Partners, in 
association with CDFW, USFWS, and other organizations described herein, comprise existing 
staff to manage Palisades Ranch as outlined in this LMP. At some point, the management of the 
lands will be transferred from WRC to HCSD, which will then be responsible for implementing 
this LMP. Although personnel may change, for the foreseeable future, the pertinent staff of 
HCSD implementing the plan will include its General Manager and onsite Caretaker. The LMP 
envisions that many skilled, expert volunteers will take advantage of the authorized, limited 
access to continue inventories and monitoring identified herein. 
 

VI. CLIMATE CHANGE STRATEGIES 
 
The following discussion is taken from the Fremont-Kramer Desert Wildlife Management Area 
LMP provided by Tom Egan with permission from Transitions Habitat Conservancy (THC; 
January 2012). Warmer temperatures, changes in precipitation regimes, and nitrogen deposition 
are all factors associated with climate change resulting from elevated greenhouse gases 
(primarily carbon dioxide or CO2), which are altering the structure and function of ecosystems in 
the western United States (Smith 2010). The greatest effect of this change, particularly relative to 
the California deserts, will probably be impacts upon ecosystems via changing precipitation 
regimes. Climate change models predict lengthier and more frequent droughts and greater 
variability in rainfall.  
 
Elevated CO2 is known to stimulate plant production in desert systems and together with rainfall 
changes, may result in plant community structural shifts that favor some invasive exotic plants 
over certain native species (Bradley 2010). These changes may have direct implications for 
invasive weed control and/or fire management (Brooks 2010) within dedicated wildlife 
management areas. Addressing invasive plant species in the context of climate change (Bradley 
2010) may be facilitated by:  

 
� Use species and landscape invasion risk assessments; 
� Target corridors of invasive species movement and restrict uses that facilitate invasion; 
� Expand monitoring activities and information sharing to identify upcoming problems; 
� Develop flexible management protocols to respond quickly to new invasive species; and 
� Prepare for possible native plant community restoration opportunities.  
 
In addition to certain native plant species in the California deserts, the desert tortoise may be 
vulnerable to a warming climate (Lovich 2010). Adaptive responses may include individual 
tortoises altering their home range size, shifting distributions to higher elevations, changes to the 
nesting season, and/or a modification of egg-laying behavior/nest location affecting sex ratios.  
 
Refuges and wildlife areas are not fixed islands of safe haven for species and the previous goal 
of preserving dynamic equilibrium must be abandoned (Scott 2010). Management of reserve 
DUHDV� PXVW� IRFXV� RQ� D� V\VWHP� ³VWDWH´� WKDW� SURYLGHV� UHSUHVHQWDWLYH�� UHGXQGDQW� DQG resilient 
populations of species to maintain the integrity, diversity, and health of conservation targets. 
  
In consideration of the above, LMP actions among the subject parcels should be tailored in a 
manner that is flexible in responding to changes in the plant and animal community anticipated 
to occur over time as the result of climate change. Long-term protection of the three CHIPs 
(cottonwood forest, arroyo willow thickets, and mesquite bosque) should be emphasized.  
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On-the-ground actions to minimize non-native plant wildfire fuel load, such as additional manual 
weed removal to reduce wildfire risk and native plant revegetation, may need to be considered in 
the future. This LMP should be revised accordingly as needed to address changing wildfire fuel 
loads, plant community shifts, and/or other potential influences of climate change among the 
subject parcels. 
 

VII. FUTURE REVISIONS TO LAND MANAGEMENT PLANS 
 
This LMP reflects the best available information during the planning process of 2016, and it is 
understood that new information or circumstances will arise over time and adjustments will be 
required to keep the LMP current. Such new information may include: 
 
� Feedback generated by adaptive management of the site; 
� Scientific research that directs improved techniques of habitat management; 
� Research that directs improved management of agricultural resources; 
� Documented threats to wildlife species and their habitats; 
� New legislative or policy direction; and, 
� New acquisitions. 
 
Public outreach and public input will be necessary in proportion to the proposed policy change 
established by the LMP. If the appropriate procedure for a particular proposed revision is not 
apparent, the determination of which of the following procedures to use shall be made by the 
regional manager in consultation with the Lands Program/Wildlife Branch. 
 
A. Minor Revisions. Minor revisions may include the addition of new property(s) to an existing 
ecological reserve or wildlife area or the adoption of limited changes to the goals and tasks 
through adaptive management, based on other scientific information or policy direction. This 
procedure will be applicable to revisions that meet the following criteria: 
 
� No change is proposed to the overall purposes of this LMP; 
� California Environmental Quality Act (CEQA) documentation (if required) is completed and 
approved; 
� Appropriate consultation occurs within the region and with other appropriate branches in 
CDFW; 
� Appropriate consultation with other agencies occurs; 
� Adjoining neighbors are consulted regarding the revision, if the revision is related to a specific 
location of the acquisition of additional area. 
 
Minor revisions may be prepared by the staff members or with other CDFW resources, and 
require approval by the regional manager. If additional acquisitions require no changes in 
existing management, the parcels may be integrated within the current LMP via a memo from the 
regional manager to the Director. The documentation is attached to the LMP and provided to the 
Lands Program/Wildlife Branch for their files. 
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B. Major Revisions. Major revisions or a new LMP, require a procedure comparable to the initial 
LMP planning process, but also proportionate to the level of policy change that is proposed. This 
procedure is applicable to revisions that meet the following criteria: 
 
� Substantial revision and/or a new policy direction are proposed to the LMP, or the adoption of 
a completely new LMP is proposed; 
� Appropriate CEQA documentation is completed and approved; 
� Appropriate consultation occurs throughout CDFW; 
� Appropriate coordination and consultation with other agencies occurs; and, 
� A public outreach program is conducted that is proportional to the level of the proposed 
revision. 
 
Major revisions or a new LMP may be prepared using available CDFW resources. Any major 
revisions or new LMP development require prior approval by the regional manager. If the 
appropriate procedure for a particular, proposed revision is not apparent, the determination of 
which of these procedures to use shall be made by the region in consultation with the Lands 
Program. The revised LMP may need additional CEQA analysis if the revisions present 
substantive changes. A new LMP and or new CEQA analysis for a revised LMP would require 
the review and approval of the Deputy Director.  
 
C. Plan Status Reports. Periodic evaluation is important to help ensure that the purposes and 
goals of the LMP are being met. 7KH�FKDSWHU�RU�VHFWLRQ�WKDW�LQFOXGHV��³0DQDJHPHQW�*RDOV�´�PD\�
contain many specific tasks that involve monitoring of the sites and evaluation of the adequacy 
of management activities. Cumulatively, these efforts will provide feedback regarding the 
success of the overall management effort. Periodic and detailed analysis of this feedback data 
will be necessary to assess the status of this LMP. 
 
A review of the achievement of the goals of the LMP should be prepared every 5-10 years 
following the date of adoption of the LMP or subsequent revisions.  
 
A status report documenting this review should, at minimum, include: 
  
� An evaluation of the achievement of the purposes and goals of the LMP; 
� An evaluation of the completion or annual completion, as appropriate, of each task contained 
in this LMP; 
� Monitoring required as a result of a mitigated negative declaration;  
� A fiscal evaluation of the program; 
� An evaluation of the effectiveness of CDFW¶V coordination efforts with local governments, 
and other property management and regulatory agencies involved with the sites; 
� A notation of important new scientific information that has bearing on management; and,  
� A recommendation and schedule for revisions to the LMP to incorporate new information and 
improve its effectiveness.  
 
The status report should be prepared or coordinated by the site manager or other regional 
representative. It should be reviewed by appropriate Regional functions, then submitted to the 
Regional Manager and forwarded to the Lands Program, Wildlife Branch to be submitted to the 
Deputy Director. This report should serve as a basis for revision of the LMP and appropriate 
adjustment to ongoing management practices. Approved copies of the report are included in the 
management plan files in the region and Lands Program.  
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Appendix A. Plant Species Detected 
 
The following plant species were identified on-site during the general biological inventory 
described in this report. Those plant species that are protected by pertinent State ordinances are 
KLJKOLJKWHG�LQ�UHG�DQG�VLJQLILHG�E\�³�6&�´�IROORZLQJ�WKH�FRPPRQ�QDPH. 
 
GNETAE  GNETAE 
  
Ephedraceae  Joint-fir family 
Ephedra nevadensis Nevada joint-fir 
 
ANGIOSPERMAE: DICOTYLEDONES  DICOT FLOWERING PLANTS  
 
Asteraceae  Sunflower family 
Acamptopappus sphaerocephalus Desert goldenhead 
Ambrosia acanthicarpa Annual bur-sage 
Ambrosia psilostachya Western ragweed 
Ambrosia dumosa Burrobush 
Ambrosia salsola Cheesebush 
Artemesia douglasiana Mugwort 
Artemesia dracunculus Tarragon 
Baccharis emoryi Emory baccharis 
Baccharis glutinosa Mulefat 
Baileya multiradiata Marigold 
Chaenactis fremontii Desert pincushion 
Chrysothamnus nauseosus Rubber rabbitbrush 
Coreopsis bigelovii Bigelow coreopsis 
Dicoria canescens Dicoria 
Eriophyllum wallacii Wallace's woolly daisy 
Isocoma acradenia Goldenbush 
*Lactuca serriola Wild lettuce 
Nicolettia occidentalis Nicolettia 
Senecio flaccidus Groundsel 
Stephanomeria exigua Milk aster 
Stephanomeria parryi Parry rock-pink 
Stephanomeria pauciflora Desert milk aster 
Syntrichopappus fremontii Syntrichopappus 
*Taraxacum officinale Common dandelion 
Tetradymia sp. Cottonthorn 
*Xanthium strumarium Cocklebur 
 
Bignoniaceae  Bigonia family 
Chilopsis linearis ssp. arcuata Desert willow (SC) 
 
Boraginaceae  Borage family 
Amsinckia tessellata Fiddleneck 
Cryptantha angustifolia Narrow-leaved forget-me-not 
Cryptantha micrantha Forget-me-not 
Heliotropium curvassivicum Desert heliotrope 
Tiquilia nuttallii Nuttall coldenia 
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Brassicaceae  Mustard family 
*Descurainia pinnata Tansy 
*Descurainia sophia Flixweed 
Guillenia lasiophylla  California mustard 
*Hirschfeldia incana Short-pod mustard 
Lepidium fremontii Bush peppergrass 
Lepidium latifolium Broad-leaf peppergrass 
Lepidium lasiocarpum Sand peppergrass 
*Sisymbrium irio London rocket 
Streptanthella longirostris Streptanthella 
 
Cactaceae  Cactus family 
Cylindropuntia echinocarpa Silver cholla (SC) 
Cylindropuntia ramosissima Pencil cholla (SC) 
Sclerocactus polyancistrus Mojave fish-hook cactus (SC) 
 
Chenopodiaceae  Goosefoot family 
Atriplex canescens Four-winged saltbush 
Atriplex confertifolia Spiny saltbush 
Atriplex lentiformis Big saltbush 
Atriplex polycarpa Allscale 
Atriplex spinifera Spiny saltbush 
Krascheninnikovia lanata Winter fat 
*Salsola tragus Russian thistle 
 
Euphorbiaceae  Spurge family 
Croton californicus Croton 
Stillingia linearifolia Stillingia 
 
Fabaceae  Pea family 
Astragalus lentiginosus Milk-vetch 
Glycyrrhiza lepidota Wild liquorice 
Prosopis pubescens Screw bean mesquite (SC) 
Psorothamnus arborescens Indigo bush 
Psorothamnus schottii Indigo bush 
 
Geraneaceae  Geranium family 
*Erodium cicutarium Red-stemmed filaree 
 
Hydrophyllaceae  Water-leaf family 
Phacelia tanacetifolia Phacelia 
 
Lamiaceae  Mint family 
Salazaria mexicana Paper-bag bush 
Salvia columbariae Chia 
 
Loasaceae  Stick-leaf family 
Mentzelia albicaulis Little blazing star 
Petalonyx thurberi Sandpaper plant 
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Nyctaginaceae  Four o'clock family 
Abronia villosa Desert sand verbena 
Mirabilis bigelovii Desert wishbone plant 
 
Onagraceae  Evening-primrose family 
Camissonia boothii Red primrose 
Camissonia claviformis Brown-eyed primrose 
Oenothera deltoides Devil's lantern 
 
Papaveraceae  Poppy family 
Argemone munita Prickly poppy 
Eschscholzia glyptosperma Desert gold-poppy 
Eschscholzia minutiflora Little gold-poppy 
 
Plantaginaceae  Plantain family 
Plantago ovata Plantain 
 
Platanaceae  Sycamore family 
Platanus racemosa Sycamore tree 
 
Polemoniaceae  Phlox family 
Eriastrum sp. Woolly star 
Eriastrum densifolium Woolly star 
Loeseliastrum c.f. matthewsii  Sunbonnets 
 
Polygonaceae  Buckwheat family 
Chorizanthe brevicornu Brittle spineflower 
Chorizanthe rigida Rigid spineflower 
Eriogonum fasciculatum California buckwheat 
Eriogonum inflatum Desert trumpet 
Eriogonum nidularium Whiskbroom 
Eriogonum pusillum Buckwheat 
Eriogonum viridescens Buckwheat 
*Rumex crispus Curly dock 
 
Salicaceae  Willow family 
Populus fremontii Fremont's cottonwood 
Salix exigua Narrow-leaf willow 
Salix laevigata Red willow 
Salix lasiolepis Arroyo willow 
 
Saururaceae  Lizard-tail family 
Anemopsis californica Yerba mansa 
 
Scrophulariaceae  Figwort family 
Mimulus guttatus Seep-spring monkey-flower 
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Solanaceae  Nightshade family 
Datura wrightii Jimsonweed 
Lycium andersonii Anderson's box-thorn 
Lycium cooperi Peach thorn 
 
Tamaricaceae  Tamarisk family 
*Tamarix ramosissima Tamarisk 
 
Urticaceae  Nettle family 
Urtica holosericea Stinging nettle 
 
Viscaceae  Mistletoe family 
Phorodendron sp. Mistletoe in cottonwood 
 
Zygophyllaceae  Caltrop family 
Larrea tridentata Creosote bush 
 
ANGIOSPERMAE: MONOCOTYLEDONES  MONOCOT FLOWERING PLANTS 
 
Cyperaceae  Sedge family 
Carex sp. Sedge 
Scirpus sp. Bulrush 
 
Juncaceae  Rush family 
Juncus sp. Rush 
 
Poaceae  Grass family 
Achnatherum hymenoides Indian ricegrass 
*Arundo donax Giant reed 
*Bromus madritensis ssp. rubens Red brome 
*Bromus tectorum Cheat grass 
Distichlis spicata Salt grass 
*Hordeum murinum Hare barley 
*Polypogon monspeliensis Rabbitfoot grass 
*Schismus sp. Split-grass 
 
Typhaceae  Cat-tail family 
Typha latifolia Cat-tail 
 
* - indicates a non-native (introduced) species. 
c.f. - compares favorably to a given species when the actual species is unknown. 
 
Some species may not have been detected because of the seasonal nature of their occurrence. 
Common names are taken from Beauchamp (1986), Hickman (1993), Jaeger (1969), and Munz 
(1974).
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Appendix B. Animal Species Detected 
 
The following animal species were detected during the general biological inventory described in 
this report. Special status DQLPDO�VSHFLHV�DUH�KLJKOLJKWHG�LQ�UHG�DQG�VLJQLILHG�E\�³�6&�´�IROORZLQJ�
the common names. 7KRVH�RQO\�IRXQG�LQ�DGMDFHQW�DUHDV�DUH�VLJQLILHG�E\�³��´ 

 
AMPHIBIA AMPHIBIANS  
 
Bufonidae True toads 
Anaxyrus boreas Western toad 
 
Hylidae Treefrogs 
Hyla regilla Pacific treefrog 
 
Ranidae True frogs 
Rana catesbeiana Bullfrog 
 
REPTILIA REPTILES 
 
Testudinidae Land tortoises 
Gopherus agassizii $JDVVL]¶V�GHVHUW�WRUWRLVH��6&� 
 
Iguanidae Iguanids 
Dipsosaurus dorsalis Desert iguana 
Callisaurus draconoides Zebra-tailed lizard 
Sceloporus magister Desert spiny lizard 
Sceloporus occidentalis Western fence lizard 
Uta stansburiana Common side-blotched lizard 
Phrynosoma platyrhinos Desert horned lizard 
 
Teiidae Whiptails 
Cnemidophorus tigris Western whiptail 
 
Colubridae Colubrids 
Masticophis flagellum piceus Red racer 
Pituophis melanoleucus Gopher snake 
 
AVES  BIRDS 
 
Podicipedidae Grebes 
Podilymbus podiceps Pied-billed grebe 
 
Rallidae Rails 
Gallinula galeata Common gallinule 
Rallus limicola Virginia rail 
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Ardeidae  Herons  
Nycticorax nycticorax Black-crowned night-heron 
Butorides virescens Green heron 
 
Anatidae  Ducks, geese and swans 
Anas platyrhynchos Mallard  
 
Cathartidae Vultures 
Cathartes aura Turkey vulture 
  
Accipitridae Hawks, eagles, harriers 
Accipiter cooperii Cooper's hawk (SC) 
Buteo lineatus Red-shouldered hawk 
Buteo jamaicensis Red-tailed hawk 
 
Falconidae Falcons 
Falco sparverius American kestrel 
 
Phasianidae Grouse and quail 
Callipepla californica California quail 
 
Charadriidae Plovers 
Charadrius vociferus Killdeer 
 
Columbidae Pigeons and doves 
Streptopelia decaocto Eurasian collared-dove 
Zenaida macroura Mourning dove 
 
Cuculidae Cuckoos 
Geococcyx californianus Greater roadrunner 
 
Tytonidae Barn Owls  
Tyto alba Common barn owl 
 
Strigidae  Typical owls 
Bubo virginianus Great horned owl 
Athene cunicularia Burrowing owl (SC) 
 
Camprimulgidae  Nightjars 
Chordeiles acutipennis Lesser nighthawk  
 
Apodidae  Swifts 
Aeronautes saxatalis White-throated swift 
 
Trochilidae  Hummingbirds 
Archilochus alexandri Black-chinned hummingbird 
Calypte anna Anna's hummingbird 
Calypte costae  Costa's hummingbird 
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Picidae  Woodpeckers 
Picoides nuttallii Nuttall's woodpecker 
Colaptes auratus Northern flicker 
 
Tyrannidae  Tyrant flycatchers 
Contopus borealis Olive-sided flycatcher 
Contopus sordidulus Western wood-pewee 
Empidonax difficilis Pacific slope flycatcher 
Empidonax trailii Willow flycatcher (SC) 
Empidonax hammondii Hammond's flycatcher 
Myiarchus tyrannulus Brown-crested flycatcher (SC) 
Sayornis nigricans Black phoebe 
Sayornis saya Say's phoebe 
Myiarchus cinerascens Ash-throated flycatcher 
Tyrannus verticalis Western kingbird 
 
Alaudidae  Larks 
Eremophila alpestris Horned lark 
 
Hirundinidae  Swallows 
Stelgidopteryx serripennis Northern rough-winged swallow 
Hirundo pyrrhonota Cliff swallow 
 
Corvidae  Crows and jays 
Corvus corax Common raven 
 
Remizidae  Verdins 
Auriparus flavipes Verdin 
 
Aegithalidae  Bushtits 
Psaltriparus minimus Bushtit 
 
Troglodytidae  Wrens 
Salpinctes obsoletus Rock wren 
Thryomanes bewickii Bewick's wren 
Troglodytes aedon House wren 
Cistothorus palustris Marsh wren 
 
Muscicapidae  Thrushes and allies 
Polioptila caerula Blue-gray gnatcatcher 
Sialia mexicana Western bluebird 
Catharus ustulatus Swainson's thrush 
 
Mimidae Mockingbirds and thrashers 
Toxostoma redivivum California thrasher 
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Ptilogonatidae  Silky flycatchers 
Phainopepla nitens Phainopepla 
 
Sturnidae  Starlings 
Sturnus vulgaris European starling  
 
Vireonidae  Vireos 
Vireo bellii Least Bell's vireo (SC) 
 
Emberizidae  Sparrows, warblers, tanagers 
Dendroica petechia Yellow warbler (SC) 
Oporornis tolmiei MacGillivray's warbler 
Geothlypis trichas Common yellowthroat 
Wilsonia pusilla Wilson's warbler 
Icteria virens Yellow-breasted chat (SC) 
Piranga rubra Summer tanager (SC) 
Piranga ludoviciana Western tanager  
Pheucticus melanocephalus Black-headed grosbeak 
Guiraca caerulea Blue grosbeak 
Passerina amoena Lazuli bunting 
Pipilo erythrophthalmus Spotted towhee 
Spizella breweri Brewer's sparrow 
Amphispiza bilineata Black-throated sparrow 
Amphispiza belli Sage sparrow 
Melospiza melodia Song sparrow 
Agelaius phoeniceus Red-winged blackbird 
Euphagus cyanocephalus Brewer's blackbird 
Quiscalus mexicanus Great-tailed grackle 
Molothrus ater Brown-headed cowbird 
Icterus galbula %XOORFN¶V oriole 
 
Fringillidae  Finches 
Carpodacus mexicanus House finch 
Carduelis psaltria Lesser goldfinch 
Carduelis lawrencei Lawrence's goldfinch 
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MAMMALIA MAMMALS 
 
Leporidae  Hares and rabbits 
Lepus californicus Black-tailed hare 
Sylvilagus audubonii Audubon cottontail 
 
Sciuridae  Squirrels 
Ammospermophilus leucurus Antelope ground squirrel 
 
Geomyidae  Pocket gophers 
Thomomys bottae Botta pocket gopher 
 
Heteromyidae  Pocket mice 
Dipodomys sp. Kangaroo rat 
 
Castoridae  Beavers 
Castor canadensis Beaver 
 
Cricetidae  Rats and mice 
Neotoma lepida Desert wood rat 
 
Canidae  Foxes, wolves and coyotes 
Canis latrans Coyote 
Vulpes macrotis Kit fox 
Urocyon cinereoargenteus Gray fox 
  
Procyonidae  Raccoons 
Procyon lotor Raccoon 
 
Felidae  Cats 
Lynx rufus Bobcat 
 
Nomenclature follows Stebbins, A Field Guide to Western Reptiles and Amphibians (2003), third 
edition; Sibley, National Audubon Society, the Sibley Guide to Birds (2000), first edition; and 
Ingles, Mammals of the Pacific States (1965), second edition. 
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Appendix C. Photographic Exhibits 
 

 
Locations of the 23 photographic exhibits on the next 10 pages are depicted in Figure 10. 

Figure 10. Locations of Photographic Exhibits 

Exhibit 3 
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Exhibit 1. Palisades Ranch: Overview from west of River, facing east (see Figure 10 for locations and directions of photographs). 
 

 
 
     Exhibit 2. One of many larger creosote rings on west bluff.  Exhibit 3. Tortoise burrow at top of bluff.

Fallow agricultural fields Riparian Areas 

Sparsely-vegetated bluffs 

Residential Buildings 
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Exhibit 4. Tire dump on southern part of site. 
 

  
 

Exhibit 5. Recent dumping east of abandoned runway. 
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Exhibit 6. Recent dumping east of abandoned runway. 
 

 
 
 

 
Exhibit 7. OHV problem area at base of bluffs, west of residences, along Hills Road. 
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  Exhibit 8. OHV impacts in wash.    Exhibit 9. Cross-country, OHV impacts in the bluffs. 

 

      
 

Exhibits 10 & 11. Several views of the Pony Express building.

Note black graffiti painted on walls 
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Exhibit 12. Open, running water and streamside growth near north boundary. 
 
 
 
 

 
 
 

 
Exhibit 13. Another view of flowing water, just south of Exhibit 12. 
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Exhibit 14. One of the beaver ponds along Mojave River. 
 

 
 

Exhibit 15. Another of the beaver ponds along Mojave River. 
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Exhibit 16. Broad-leafed peppergrass (Lepidium latifolium) and giant reed (Arundo donax). 
 

 
 

Exhibit 17. Dense stands of giant reed on dry, fine sand near center of site. 
 



C-9 
 

 
 

Exhibit 18. Salt cedar (Tamarix ramosissima) near center of site. 
 

 
 

Exhibit 19. Mature stands of )UHPRQW¶V�FRWWRQZRRG��Populus fremontii) near center of site. 
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Exhibit 20. )UHPRQW¶V�FRWWRQZRRG, screw bean mesquite (Prosopis pubescens),  
with understory of saltbush (Atriplex ssp.) scrub. 

 

 
 

Exhibit 21. Mature stands of screw bean mesquite with understory of saltbush scrub.  
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Exhibit 22. ³6FUDSHU�WRRO´�IRXQG�E\�5DGDNRYLFK�DW�EDVH�RI�EOXIIV�RQ����0D\�����.  

 

 
 

Exhibit 23. Second artifact found by Radakovich at base of bluffs on 22 May 2016.  
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:H FRQGXFWHG D VXUYH\ RQ 6HSWHPEHU ��� ���� DIWHU WKH LQLWLDO UHSRUW ZDV VXEPLWWHG LQ DQ HIIRUW
WR LQFUHDVH WKH VXUYH\ FRYHUDJH ZLWKLQ WKH GHQVH ULSDULDQ DUHDV DORQJ WKH ULYHU LQ WKH VRXWKHUQ
SRUWLRQ�RI�WKH�SURSHUW\��

7DEOH�����'DWHV�RI�WKH�ERWDQLFDO�VXUYH\V�DQG�WKH�VXUYH\�WHDP�IRU�HDFK�GD\�

6XUYH\�'DWH 6XUYH\�7HDP 6XUYH\�/RFDWLRQ

��0D\����� 1DRPL�)UDJD��'LUHFWRU�RI�&RQVHUYDWLRQ��DQG
-R\�(QJODQG��5DUH�3ODQW�%RWDQLVW�

7KH�EOXIIV�DQG�QRUWK�VLGH�RI�WKH�ULYHU

���0D\����� 1DRPL�)UDJD�DQG�-R\�(QJODQG 7KH�EOXIIV�DQG�VRXWK�VLGH�RI�WKH�ULYHU

���-XQ����� 1DRPL�)UDJD�DQG�&DURO\Q�0LOOV��5HVHDUFK
$VVLVWDQW�

&HQWHU�SRUWLRQ�RI�WKH�ULYHU

���6HS����� -R\�(QJODQG�DQG�/H5R\�*URVV��)LHOG
%RWDQLVW�

&HQWHU�SRUWLRQ�RI�WKH�ULYHU

���6HS����� -R\�(QJODQG�DQG�/H5R\�*URVV &HQWHU�SRUWLRQ�RI�WKH�ULYHU

���6HS����� -R\�(QJODQG�DQG�/H5R\�*URVV 6RXWKHUQ�SDUW�RI�WKH�ULYHU

���0DU����� 1DRPL�)UDJD�DQG�&DUVRQ�%DUU\
�&RQVHUYDWLRQ�,QWHUQ�

7KH�EOXIIV��IRFXV�RQ�0RMDYH�ILVKKRRN
FDFWXV�

���6HS����� 1DRPL�)UDJD�DQG�-R\�(QJODQG 7KH�EOXIIV�DQG�VRXWK�VLGH�RI�WKH�ULYHU

3ODQW VSHFLPHQV ZHUH FROOHFWHG ZKHQ SODQWV FRXOG QRW EH LGHQWLILHG RQ VLWH� DQG LI SODQWV
KDG VXLWDEOH PDWHULDO DYDLODEOH �IORZHUV DQG IUXLWV� WR SURGXFH D KLJK TXDOLW\ KHUEDULXP
VSHFLPHQV� 3ODQW LGHQWLILFDWLRQV ZHUH YHULILHG XVLQJ WD[RQRPLF NH\V DQG GHVFULSWLRQV IURP
VHYHUDO UHIHUHQFHV LQFOXGLQJ %DOGZLQ HW DO� �HGV�� ������ DQG -HSVRQ )ORUD 3URMHFW ������ DQG
H[SHUW LGHQWLILFDWLRQ RQ VLWH� ,GHQWLILFDWLRQV ZHUH DOVR YHULILHG WKURXJK FRPSDULVRQ ZLWK
DQQRWDWHG VSHFLPHQV DW WKH &DOLIRUQLD %RWDQLF *DUGHQ KHUEDULXP� :HWODQG SODQWV ZHUH
FDWHJRUL]HG DFFRUGLQJ WR WKH 1DWLRQDO :HWODQG 3ODQW /LVW PDLQWDLQHG E\ WKH $UP\ &RUSV RI
(QJLQHHUV� 7KH UHIHUHQFH OLVW XVHG ZDV WKH $ULG :HVW �$:� IURP &DOLIRUQLD SODQW GRZQORDGHG
RQOLQH�DW��KWWSV���ZHWODQG�SODQWV�VHF�XVDFH�DUP\�PLO�QZSOBVWDWLF�Y���KRPH�KRPH�KWPO��
+HUEDULXP VSHFLPHQV FROOHFWHG GXULQJ WKH SURMHFW ZLOO EH GHSRVLWHG DW &DOLIRUQLD %RWDQLF *DUGHQ
�IRUPHUO\ 5DQFKR 6DQWD $QD %RWDQLF *DUGHQ >DFURQ\P 56$@�@ ZLWK GXSOLFDWHV GLVWULEXWHG WR
8QLYHUVLW\ RI &DOLIRUQLD DW 5LYHUVLGH �8&5� +HUEDULXP� 6SDWLDO GDWD FROOHFWHG GXULQJ WKH SURMHFW
ZHUH FRQYHUWHG LQWR VKDSHILOHV XVLQJ $UF*,6 RQOLQH� 7KH IROORZLQJ OD\HUV KDYH EHHQ VXEPLWWHG
DV DQ DSSHQGL[ WR WKLV UHSRUW� 6XUYH\ 7UDFNV� 5DUH 3ODQW 3RLQWV� ,QYDVLYH 3ODQW 3RLQWV �$SSHQGL[
$�� 3KRWRJUDSKV RI SODQWV DQG ODQGVFDSHV ZHUH WDNHQ GXULQJ VXUYH\V DQG KDYH DOVR EHHQ
VXEPLWWHG�DV�$SSHQGL[�%�
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5HVXOWV
2YHU WKH FRXUVH RI RXU VXUYH\V ZH GRFXPHQWHG ��� SODQW WD[D RQ WKH 3DOLVDGHV 5DQFK

3URSHUW\� LQFOXGLQJ ��� QDWLYH WD[D ������� DQG �� QRQ�QDWLYH WD[D �������� (LJKW\�WZR WD[D RU
����� RI WKH WRWDO VSHFLHV GLYHUVLW\ DUH FRQVLGHUHG ZHWODQG SODQWV �/LFKYDU ����� 7DEOH ���
1HDUO\ KDOI RI WKH VSHFLHV GRFXPHQWHG DUH DQQXDO SODQWV ������� ZKLFK LV W\SLFDO RI KDELWDWV LQ
WKH 0RMDYH 'HVHUW� IROORZHG E\ SHUHQQLDO KHUEV �������� VKUXEV �������� DQG WUHHV ������ �)LJ�
����$�IXOO�FKHFNOLVW�RI�SODQW�VSHFLHV�UHFRUGHG�GXULQJ�RXU�VXUYH\V�LV�SURYLGHG�LQ�$SSHQGL[�&�

7DEOH �� 'HVFULSWLRQV RI ZHWODQG LQGLFDWRU VWDWXV UDWLQJV �/LFKYDU ����� DQG D VXPPDU\ RI WKH
VWDWXV�RI�SODQW�VSHFLHV�GRFXPHQWHG�RQ�WKH�3DOLVDGHV�3URSHUW\�

6WDWXV 4XDOLWDWLYH�'HVFULSWLRQ��/LFKYDU�HW�DO�������
��RI
7D[D

2EOLJDWH��2%/� $OPRVW�DOZD\V�RFFXU�LQ�ZHWODQGV ��
)DFXOWDWLYH�:HWODQG
�)$&:� 8VXDOO\�RFFXU�LQ�ZHWODQG��EXW�PD\�RFFXU�LQ�QRQZHWODQG� ��
)DFXOWDWLYH��)$&� 2FFXU�LQ�ZHWODQG�DQG�QRQ�ZHWODQG ��
)DFXOWDWLYH�8SODQG��)$&8� 8VXDOO\�RFFXU�LQ�QRQ�ZHWODQG��EXW�PD\�RFFXU�LQ�ZHWODQG ��
8SODQG��83/� $OPRVW�QHYHU�RFFXU�LQ�ZHWODQG ���

7RWDO�ZHWODQG ��
7RWDO�XSODQG ���
7RWDO ���
3HUFHQW�ZHWODQG ������

�

tree 
5.5% 
shrub 
19.4% 

annual 
49.8% 

perennial 
25.4% 

Figure 2. Lifefonn diversity of the plant species documented on the Palisades Property. 
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1RQ�1DWLYH�6SHFLHV

7KUHH RI WKH �� QRQ�QDWLYH WD[D ZHUH SODQWHG DQG DUH SHUVLVWLQJ IURP FXOWLYDWLRQ �8OPXV
SXPLOD� 6LEHULDQ HOP� 3LQXV KDOHSHQVLV� $OHSSR SLQH� DQG 5RELQLD SVXHGRDFDFLD� EODFN ORFXVW��
)RXUWHHQ RI WKH �� QRQ�QDWLYH SODQW VSHFLHV �RU ���� DUH OLVWHG E\ WKH &DOLIRUQLD ,QYDVLYH 3ODQW
&RXQFLO DV +LJK� 0RGHUDWH� RU /LPLWHG LQ WKHLU LQYHQWRU\ �7DEOH �� &DO�,3& ������ 7KH &DO�,3&
DVVLJQPHQW RI VSHFLHV WR HDFK FDWHJRU\ LV EDVHG RQ DQ DVVHVVPHQW RI HFRORJLFDO LPSDFWV� DQG
H[SHUW UHYLHZ �&DO�,3& ������ 7KH KLJK SULRULW\ LQYDVLYH VSHFLHV ZH PDSSHG LQFOXGHG $UXQGR
GRQD[ �JLDQW�UHHG�JUDVV��DQG 7DPDUL[�UDPRVLVVLPD �VDOW FHGDU��$SSHQGL[�$��

7DEOH����&DO�,3&�UDWHG�QRQ�QDWLYH�VSHFLHV�REVHUYHG�RQ�WKH�3DOLVDGHV�3URSHUW\�

)DPLO\ 7D[RQ &DO�,3&�5DWLQJ
$VWHUDFHDH &LUVLXP FI� YXOJDUH 0RGHUDWH
%UDVVLFDFHDH %UDVVLFD�WRXUQHIRUWLL +LJK
%UDVVLFDFHDH /HSLGLXP�ODWLIROLXP +LJK
3RDFHDH $UXQGR�GRQD[ +LJK
3RDFHDH %URPXV�PDGULWHQVLV VXEVS� UXEHQV +LJK
3RDFHDH %URPXV�WHFWRUXP +LJK
7DPDULFDFHDH 7DPDUL[�UDPRVLVVLPD +LJK
&KHQRSRGLDFHDH $WULSOH[�VHPLEDFFDWD 0RGHUDWH
&KHQRSRGLDFHDH %DVVLD�K\VVRSLIROLD /LPLWHG
&KHQRSRGLDFHDH 6DOVROD�WUDJXV /LPLWHG
)DEDFHDH 5RELQLD�SVHXGRDFDFLD /LPLWHG
*HUDQLDFHDH (URGLXP�FLFXWDULXP /LPLWHG
3RDFHDH 6FKLVPXV�EDUEDWXV /LPLWHG
=\JRSK\OODFHDH 7ULEXOXV�WHUUHVWULV /LPLWHG

�&DOLIRUQLD�,QYDVLYH�3ODQW�&RXQFLO�5DWLQJV�
+LJK�±�7KHVH�VSHFLHV�KDYH�VHYHUH�HFRORJLFDO�LPSDFWV�RQ�SK\VLFDO�SURFHVVHV��SODQW�DQG�DQLPDO�FRPPXQLWLHV��DQG
YHJHWDWLRQ�VWUXFWXUH��7KHLU�UHSURGXFWLYH�ELRORJ\�DQG�RWKHU�DWWULEXWHV�DUH�FRQGXFLYH�WR�PRGHUDWH�WR�KLJK�UDWHV�RI
GLVSHUVDO�DQG�HVWDEOLVKPHQW��0RVW�DUH�ZLGHO\�GLVWULEXWHG�HFRORJLFDOO\�

0RGHUDWH�±�7KHVH�VSHFLHV�KDYH�VXEVWDQWLDO�DQG�DSSDUHQW�EXW�JHQHUDOO\�QRW�VHYHUH�HFRORJLFDO�LPSDFWV�RQ�SK\VLFDO
SURFHVVHV��SODQW�DQG�DQLPDO�FRPPXQLWLHV��DQG�YHJHWDWLRQ�VWUXFWXUH��7KHLU�UHSURGXFWLYH�ELRORJ\�DQG�RWKHU�DWWULEXWHV
DUH�FRQGXFLYH�WR�PRGHUDWH�WR�KLJK�UDWHV�RI�GLVSHUVDO��WKRXJK�HVWDEOLVKPHQW�LV�JHQHUDOO\�GHSHQGHQW�XSRQ�HFRORJLFDO
GLVWXUEDQFH��(FRORJLFDO�DPSOLWXGH�DQG�GLVWULEXWLRQ�PD\�UDQJH�IURP�OLPLWHG�WR�ZLGHVSUHDG�

/LPLWHG�±�7KHVH�VSHFLHV�DUH�LQYDVLYH�EXW�WKHLU�HFRORJLFDO�LPSDFWV�DUH�PLQRU�RQ�D�VWDWHZLGH�OHYHO�RU�WKHUH
ZDV�QRW�HQRXJK�LQIRUPDWLRQ�WR�MXVWLI\�D�KLJKHU�VFRUH��7KHLU�UHSURGXFWLYH�ELRORJ\�DQG�RWKHU�DWWULEXWHV
UHVXOW�LQ�ORZ�WR�PRGHUDWH�UDWHV�RI�LQYDVLYHQHVV��(FRORJLFDO�DPSOLWXGH�DQG�GLVWULEXWLRQ�DUH�JHQHUDOO\
OLPLWHG��EXW�WKHVH�VSHFLHV�PD\�EH�ORFDOO\�SHUVLVWHQW�DQG�SUREOHPDWLF�
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3ODQW�6SHFLHV�RI�&RQVHUYDWLRQ�&RQFHUQ

:H GRFXPHQWHG RQH SODQW VSHFLHV RI FRQVHUYDWLRQ FRQFHUQ�
6FOHURFDFWXV SRO\DQFLVWUXV �0RMDYH ILVKKRRN FDFWXV� LV D
UDUH VXFFXOHQW LQ WKH FDFWXV IDPLO\ �&DFWDFHDH� WKDW RFFXUV LQ
WKH 0RMDYH 'HVHUW DQG :KLWH DQG ,Q\R 0RXQWDLQV LQ
&DOLIRUQLD DQG 1HYDGD �)LJ� �� 7DEOH �� -HSVRQ HIORUD ������
:H PDSSHG QLQH OLYLQJ LQGLYLGXDOV SULPDULO\ RFFXUULQJ DW WKH
EDVH RI WKH EOXIIV RQ WKH ZHVW VLGH RI WKH SURSHUW\� :H
REVHUYHG VHYHUDO GHDG LQGLYLGXDOV WKDW DSSHDUHG WR EH GHDG
IRU VRPH WLPH� :H GLG QRW REVHUYH DQ\ UHFHQWO\ GDPDJHG
SODQWV DQG ZH GLG QRW REVHUYH DQ\ VPDOOHU RU \RXQJHU
LQGLYLGXDOV� %DVHG RQ RXU SUHOLPLQDU\ REVHUYDWLRQV LW DSSHDUV
WKDW UHFUXLWPHQW ZLWKLQ WKH SRSXODWLRQ LV OLPLWHG� $ ILHOG
IRUP ZDV VXEPLWWHG WR &1''% ZLWK SRSXODWLRQ LQIRUPDWLRQ
�$SSHQGL[ '�� :H GLG QRW ILQG VXLWDEOH KDELWDW IRU 'LSODFXV
PRKDYHQVLV �0RMDYH PRQNH\IORZHU�� D VSHFLHV WKDW RFFXUV
QHDUE\� EXW W\SLFDOO\ RFFXUV LQ JUDYHOO\ ZDVKHV� :H DOVR GLG
QRW ORFDWH 3HGLRPHOXP FDVWRUHXP �EHDYHU LQGLDQ EUHDGURRW�
ZKLFK ZDV REVHUYHG E\ DQRWKHU SDUW\ DV D VLQJOH LQGLYLGXDO
LQ WKH SURMHFW DUHD LQ ����� 7KHUH LV SRWHQWLDO KDELWDW IRU WKLV VSHFLHV LQ WKH FUHRVRWH EXVK VFUXE
RQ�WKH�ZHVW�VLGH�RI�WKH�SURSHUW\�QHDU�WKH�EOXIIV�DQG�LW�VKRXOG�EH�VXUYH\HG�IRU�LQ�IXWXUH�\HDUV�

7DEOH�����5DUH�SODQWV�WKDW�RFFXU�RU�RFFXU�QHDU�WKH�3DOLVDGHV�SURSHUW\�

)DPLO\ 7D[RQ
&136
5DQN 3UHVHQFH

&DFWDFHDH 6FOHURFDFWXV�SRO\DQFLVWUXV ��� 3UHVHQW
3KU\PDFHDH 'LSODFXV�PRKDYHQVLV �%�� $EVHQW��QR�SRWHQWLDO�KDELWDW�LGHQWLILHG

)DEDFHDH 3HGLRPHOXP�FDVWRUHXP �%��
2EVHUYHG�E\�DQRWKHU�SDUW\��SRWHQWLDO�KDELWDW
SUHVHQW

'LVFXVVLRQ
6XUYH\V EHJDQ ODWHU WKDQ DQWLFLSDWHG LQ ���� GXH WR WKH RQJRLQJ JOREDO &29,'���

SDQGHPLF� KRZHYHU ZH ZHUH VWLOO DEOH WR GRFXPHQW D KLJK GLYHUVLW\ RI DQQXDOV GXH WR WKH ODWH
UDLQV WKDW RFFXUUHG� :H OLNHO\ FDSWXUHG WKH PDMRULW\ RI WKH HSKHPHUDO IORUD �DQQXDOV DQG
VKRUW�OLYHG SHUHQQLDO KHUEV� WKDW DUH DVVRFLDWHG ZLWK ZLQWHU UDLQV� DV HYLGHQFHG E\ WKH UHODWLYHO\
KLJK VSHFLHV GLYHUVLW\ RI DQQXDO SODQWV WKDW ZH GRFXPHQWHG �������� 7KH UHODWLYH GLYHUVLW\ RI
QRQ�QDWLYH VSHFLHV LV KLJK ������� ZKHQ FRPSDUHG WR WKH 0RMDYH 'HVHUW DV D ZKROH ���� $QGUp
������ EXW LW LV OHVV WKDQ ZKDW LV IRXQG LQ WKH VWDWH RI &DOLIRUQLD ����� -HSVRQ HIORUD ������ 7KLV
UHODWLYHO\ KLJK GLYHUVLW\ RI QRQ�QDWLYH VSHFLHV LV OLNHO\ DWWULEXWHG WR SDVW ODQG XVH VXFK DV
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Figure 3. Scleroc-4clw po(va11cis1r11 (Mojave 
fishhook cactus 
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DJULFXOWXUH� $ IROORZ XS VXUYH\ LQ WKH GHQVH ULSDULDQ FRUULGRU DW WKH VRXWK HQG RI WKH SURSHUW\
\LHOGHG �� DGGLWLRQDO SODQW WD[D WR WKH FKHFNOLVW RI YDVFXODU SODQWV GRFXPHQWHG RQ WKH VLWH� $OO RI
WKH QHZO\ GRFXPHQWHG WD[D DUH ZHWODQG WD[D� ILYH DUH REOLJDWH� WZR DUH IDFXOWDWLYH ZHWODQG� WZR
DUH IDFXOWDWLYH� DQG RQH LV IDFXOWDWLYH XSODQG� 7KLV LQFUHDVHG WKH SHUFHQWDJH RI ZHWODQG WD[D
GRFXPHQWHG ZLWKLQ WKH SURSHUW\ IURP ����� WR ������:H DOVR GRFXPHQWHG WZR QHZ QRQ�QDWLYH
VSHFLHV WKDW DUH UDWHG DV 0RGHUDWH E\ WKH &DOLIRUQLD ,QYDVLYH 3ODQW &RXQFLO �&DO�,3& ������
&LUVLXP YXOJDUH �EXOO WKLVWOH� LV D SHUHQQLDO KHUE WKDW ZDV REVHUYHG DV D URVHWWH� $ WHQWDWLYH
LGHQWLILFDWLRQ ZDV PDGH IURP D SKRWRJUDSK �$SSHQGL[ %�� EXW DGGLWLRQDO VXUYH\V VKRXOG FRQILUP
LWV LGHQWLILFDWLRQ� $WULSOH[ VHPLEDFFDWD �$XVWUDOLDQ VDOWEXVK� LV D VSUHDGLQJ VKUXE WKDW KDV WKH
DELOLW\ WR IRUP GHQVH VWDQGV DQG FDQ RXWFRPSHWH QDWLYH YHJHWDWLRQ �DO�,3& ������ 7KLV DUHD LV
GLIILFXOW WR DFFHVV DQG VXUYH\ GXH WR WKH KLJK GHQVLW\ RI YHJHWDWLRQ� EXW LW ZRXOG EH EHQHILFLDO WR
FRQGXFW IXWXUH VXUYH\V LQ WKLV DUHD WR LQFUHDVH GRFXPHQWDWLRQ RI IORUD LQ WKH ULSDULDQ FRUULGRU� �
$GGLWLRQDO VXUYH\V LQ WKH ULSDULDQ FRUULGRU ZRXOG SURYLGH YDOXDEOH LQIRUPDWLRQ RQ WKH
FRPSRVLWLRQ RI VSHFLHV LQ WKH ULSDULDQ ZHWODQG� LQFOXGLQJ WKH SUHVHQFH RI IORDWLQJ RU HPHUJHQW
DTXDWLF�VSHFLHV�

/LWHUDWXUH�&LWHG

$QGUp -�0� ����� )ORULVWLF 'LYHUVLW\ DQG 'LVFRYHU\ LQ WKH &DOLIRUQLD 'HVHUW� )UHPRQWLD� 9RO ���
����

%DOGZLQ��%�*��HW�DO���HGV��������7KH�-HSVRQ�0DQXDO��9DVFXODU�3ODQWV�RI�&DOLIRUQLD���G�HG�
8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV��%HUNHOH\��&DOLIRUQLD�

&DOLIRUQLD�1DWLYH�3ODQW�6RFLHW\��&136���������,QYHQWRU\ RI�5DUH�DQG�(QGDQJHUHG�3ODQWV �RQOLQH
HGLWLRQ��Y������������6DFUDPHQWR��&$��&DOLIRUQLD�1DWLYH�3ODQW�6RFLHW\��$YDLODEOH�DW�
KWWS���ZZZ�FQSV�RUJ�FQSV�UDUHSODQWV�LQYHQWRU\� �DFFHVVHG $SU������

&DOLIRUQLD�'HSDUWPHQW�RI�)LVK�DQG�:LOGOLIH��&'):����������&DOLIRUQLD�1DWXUDO�'LYHUVLW\
'DWDEDVH��&1''%���5DUH)LQG���>2QOLQH@��9HUVLRQ���������$YDLODEOH�
KWWSV���PDS�GIJ�FD�JRY�UDUHILQG�YLHZ�5DUH)LQG�DVS[ �DFFHVVHG�$SU�������

&DOLIRUQLD�,QYDVLYH�3ODQW�&RXQFLO��&DO�,3&���������7KH�&DO�,3&�,QYHQWRU\��$YDLODEOH�DW�
KWWSV���ZZZ�FDO�LSF�RUJ�SODQWV�LQYHQWRU\� �DFFHVVHG ���$SULO������

&RQVRUWLXP�RI�&DOLIRUQLD�+HUEDULD��&&+�������� &RQVRUWLXP RI�&DOLIRUQLD�+HUEDULD�6HDUFK
3DJH��%HUNHOH\��&$��&RQVRUWLXP�RI�&DOLIRUQLD�+HUEDULD� $YDLODEOH�DW�
KWWS���XFMHSV�EHUNHOH\�HGX�FRQVRUWLXP� �DFFHVVHG�$SU �����

-HSVRQ�)ORUD�3URMHFW��HGV���������-HSVRQ�H)ORUD��$YDLODEOH�DW KWWS���XFMHSV�EHUNHOH\�HGX�HIORUD�
�DFFHVVHG�PXOWLSOH�RFFDVLRQV�$XJ±6HS������

/LFKYDU�5�:��������7KH�1DWLRQDO�:HWODQG�3ODQW�/LVW�������:HWODQG�5DWLQJV��3K\WRQHXURQ
����������±���
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3DUNHU�6�3���$��=GRQ��:�7��&KULVWLDQ��%�6��&RKHQ��0��3DODFLRV�0HMLD��1�6�)UDJD��(�(��&XUG��.�
(GDODWL��0�$��5HQVKDZ��������&RQVHUYDWLRQ�RI�0RMDYH�'HVHUW�6SULQJV��6WDWXV��7KUHDWV�
DQG�3ROLF\�2SSRUWXQLWLHV��%LRORJLFDO�&RQVHUYDWLRQ��������������

/LVW�RI�$SSHQGLFHV

$SSHQGL[�$��*,6�6KDSHILOHV��HPDLOHG�DV�DWWDFKPHQW�

$SSHQGL[�%��3KRWRJUDSKV��HPDLOHG�DV�DWWDFKPHQW�
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$SSHQGL[�&���&RPSOHWH�FKHFNOLVW�RI�WKH�YDVFXODU�IORUD

$VWHULVNV�LQGLFDWH�QRQ�QDWLYH�VSHFLHV�

�<ZQYs 0<r][ ]ZZ][�"<ZI +DELW 9RXFKHU
:HWODQ
G

�v]YY<EI<I $]ROOD�ILOLFXORLGHV Z]hfkQj]�NIg[
DTXDWLF
SHUHQQLDO

/*������
���� 2%/

 $PDUDQWKDFHDH $PDUDQWKXV�DOEXV SLJZHHG�DPDUDQWK DQQXDO /*����� )$&8
$PDUDQWKDFHDH $PDUDQWKXV�EOLWRLGHV SURVWUDWH�SLJZHHG DQQXDO )$&8
�dQ<EI<I %HUXOD�HUHFWD FXWOHDI�ZDWHUSDUVQLS SHUHQQLDO 3KRWR 2%/
�dQ<EI<I /RPDWLXP�PRKDYHQVH 0RKDYH�ZLOG�SDUVHO\ SHUHQQLDO 83/
$SRF\QDFHDH $VFOHSLDV�IDVFLFXODULV QDUURZ�OHDI�PLONZHHG SHUHQQLDO /*����� )$&
$UDFHDH /HPQD�PLQXWD VPDOOHU�GXFNZHHG DQQXDO -(����� 2%/

$VWHUDFHDH
$FDPSWRSDSSXV
VSKDHURFHSKDOXV JROGHQKHDG VKUXE 83/

$VWHUDFHDH $PEURVLD�DFDQWKLFDUSD DQQXDO�EXUUZHHG DQQXDO 83/

$VWHUDFHDH $PEURVLD�GXPRVD EXUUR�ZHHG VKUXE 83/
$VWHUDFHDH $PEURVLD�SVLORVWDFK\D ZHVWHUQ�UDJZHHG VKUXE /*����� )$&8
$VWHUDFHDH $PEURVLD�VDOVROD EXUUREUXVK VKUXE 83/
$VWHUDFHDH $QLVRFRPD�DFDXOLV VFDOH�EXG DQQXDO 83/
$VWHUDFHDH $UWHPLVLD�GRXJODVLDQD PXJZRUW VKUXE /*����� )$&

$VWHUDFHDH $UWHPLVLD�GUDFXQFXOXV
WDUUDJRQ VKUXE /*������

���� )$&8

$VWHUDFHDH
$UWHPLVLD�WULGHQWDWD VXEVS�
WULGHQWDWD ELJ�VDJHEUXVK VKUXE /*����� 83/

$VWHUDFHDH %DFFKDULV�VDOLFLIROLD PXOH�IDW VKUXE /*����� )$&
$VWHUDFHDH %DFFKDULV�VDOLFLQD ZLOORZ�EDFFKDULV VKUXE /*����� )$&:
$VWHUDFHDH %LGHQV�ODHYLV EXU�PDULJROG SHUHQQLDO -(����� 2%/
$VWHUDFHDH %ULFNHOOLD�GHVHUWRUXP GHVHUW�EULFNHOOEXVK VKUXE /*����� 83/
$VWHUDFHDH &DO\FRVHULV�SDUU\L \HOORZ�WDFNVWHP DQQXDO 83/
$VWHUDFHDH &KDHQDFWLV�FDUSKRFOLQLD SHEEOH�SLQFXVKLRQ DQQXDO 83/
$VWHUDFHDH &KDHQDFWLV�IUHPRQWLL IUHPRQW�SLQFXVKLRQ DQQXDO -(����� 83/

 $VWHUDFHDH &LUVLXP�FI��YXOJDUH WKLVWOH SHUHQQLDO 3KRWR )$&8
$VWHUDFHDH 'LFRULD�FDQHVFHQV GHVHUW�WZLQEXJV DQQXDO /*����� 83/

$VWHUDFHDH
(ULFDPHULD�QDXVHRVD YDU�
KROROHXFD ZKLWH�UDEELWEUXVK VKUXE /*������

���� 83/
 $VWHUDFHDH (ULJHURQ�ERQDULHQVLV IOD[�OHDYHG�KRUVHZHHG DQQXDO )$&8
$VWHUDFHDH (ULJHURQ�FDQDGHQVLV KRUVHZHHG DQQXDO /*����� )$&8
$VWHUDFHDH (ULRSK\OOXP�ZDOODFHL :DOODFH�HULRSK\OOXP DQQXDO 83/
$VWHUDFHDH (XWKDPLD�RFFLGHQWDOLV :HVWHUQ�JROGHQURG VKUXE /*����� )$&:
$VWHUDFHDH +HOLDQWKXV�DQQXXV VXQIORZHU DQQXDO /*����� )$&8
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$VWHUDFHDH ,VRFRPD�DFUDGHQLD DONDOL�JROGHQEXVK VKUXE /*����� )$&8
$VWHUDFHDH ,YD�D[LOODULV SRYHUW\�ZHHG VKUXE /*����� )$&8

 $VWHUDFHDH /DFWXFD�VHUULROD SULFNO\�OHWWXFH DQQXDO -(����� )$&8
$VWHUDFHDH /DHQQHFLD�FRXOWHUL &RXOWHU
V�KRUVHZHHG DQQXDO /*����� )$&
$VWHUDFHDH /DVWKHQLD�JUDFLOLV QHHGOH�JROGILHOGV DQQXDO 83/
$VWHUDFHDH /HSLGRVSDUWXP�VTXDPDWXP VFDOH�EURRP VKUXE /*����� )$&8
$VWHUDFHDH /HSWRV\QH�ELJHORYLL %LJHORZ�FRUHRSVLV DQQXDO 83/

$VWHUDFHDH
/HVVLQJLD�JODQGXOLIHUD YDU�
JODQGXOLIHUD VWLFN\�OHVVLQJLD DQQXDO /*����� 83/

$VWHUDFHDH /RJILD�GHSUHVVD GZDUI�FRWWRQURVH DQQXDO -(����� 83/
$VWHUDFHDH 0DODFRWKUL[�FRXOWHUL VQDNH
V�KHDG DQQXDO 83/
$VWHUDFHDH 0DODFRWKUL[�JODEUDWD GHVHUW�GDQGHOLRQ DQQXDO 83/
$VWHUDFHDH 1LFROOHWLD�RFFLGHQWDOLV ZHVWHUQ�QLFROOHWLD SHUHQQLDO 83/
$VWHUDFHDH 5DILQHVTXLD�QHRPH[LFDQD GHVHUW�FKLFRU\ DQQXDO 83/

$VWHUDFHDH
6HQHFLR�IODFFLGXV�YDU�
PRQRHQVLV

VPRRWK�WKUHDGOHDI
UDJZRUW VKUXE /*����� 83/

 $VWHUDFHDH
6RQFKXV�DVSHU�VXEVS�
DVSHU VSLQ\�VRZWKLVWOH DQQXDO 1)����� )$&

$VWHUDFHDH
6WHSKDQRPHULD�H[LJXD YDU�
H[LJXD VPDOO�ZLUHOHWWXFH DQQXDO 1)������

���� 83/
$VWHUDFHDH 6WHSKDQRPHULD�SDUU\L 3DUU\
V�ZLUH�OHWWXFH DQQXDO -(����� 83/
$VWHUDFHDH 6WHSKDQRPHULD�SDXFLIORUD ZLUH�OHWWXFH SHUHQQLDO 83/

$VWHUDFHDH 7HWUDG\PLD�VWHQROHSLV
QDUURZ�VFDOHG�IHOW
WKRUQ VKUXE 83/

$VWHUDFHDH ;DQWKLXP�VWUXPDULXP FRFNOHEXU DQQXDO /*����� )$&8
$VWHUDFHDH ;\ORUKL]D�WRUWLIROLD 0RMDYH�ZRRG\DVWHU SHUHQQLDO 83/

%RUDJLQDFHDH
$PVLQFNLD�WHVVHOODWD YDU�
WHVVHOODWD GHYLO
V�OHWWXFH DQQXDO -(����� 83/

%RUDJLQDFHDH &U\SWDQWKD�DQJXVWLIROLD
QDUURZ�OHDYHG�IRUJHW
PH�QRW DQQXDO -(����� 83/

%RUDJLQDFHDH &U\SWDQWKD�FLUFXPVFLVVD ZHVWHUQ�IRUJHW�PH�QRW DQQXDO 83/
%RUDJLQDFHDH &U\SWDQWKD�PLFUDQWKD SXUSOH�URRW�FU\SWDQWKD DQQXDO 83/
%RUDJLQDFHDH &U\SWDQWKD�QHYDGHQVLV 1HYDGD�IRUJHW�PH�QRW DQQXDO 83/

%RUDJLQDFHDH &U\SWDQWKD�SWHURFDU\D
ZLQJHG�QXW�IRUJHW�PH
QRW DQQXDO 83/

%RUDJLQDFHDH
(ULRGLFW\RQ�WULFKRFDO\[ YDU�
WULFKRFDO\[ KDLU\�\HUED�VDQWD VKUXE /*����� 83/

%RUDJLQDFHDH
+HOLRWURSLXP�FXUDVVDYLFXP
YDU� RFXODWXP VHDVLGH�KHOLRWURSH SHUHQQLDO )$&8

%RUDJLQDFHDH 1DPD�GHPLVVD SXUSOHPDW DQQXDO 83/
%RUDJLQDFHDH 3HFWRFDU\D�KHWHURFDUSD PL[HG�QXW�SHFWRFDU\D DQQXDO -(����� 83/
%RUDJLQDFHDH 3HFWRFDU\D�SHQLFLOODWD ZLQJHG�SHFWRFDU\D DQQXDO 83/
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%RUDJLQDFHDH 3HFWRFDU\D�SODW\FDUSD
ZLGH�WRRWKHG
SHFWRFDU\D DQQXDO -(����� 83/

%RUDJLQDFHDH 3KDFHOLD�FUHQXODWD QRWFK�OHDYHG�SKDFHOLD DQQXDO 83/
%RUDJLQDFHDH 3KDFHOLD�GLVWDQV FRPPRQ�SKDFHOLD DQQXDO 83/
%RUDJLQDFHDH 7LTXLOLD�QXWWDOOLL DQQXDO�WLTXLOLD DQQXDO 1)����� 83/

 %UDVVLFDFHDH %UDVVLFD�WRXUQHIRUWLL 6DKDUDK�PXVWDUG DQQXDO -(����� 83/
%UDVVLFDFHDH &DXODQWKXV�FRRSHUL &RRSHU�FDXODQWKXV DQQXDO 83/
%UDVVLFDFHDH &DXODQWKXV�ODVLRSK\OOXV &DOLIRUQLD�PXVWDUG DQQXDO 83/
%UDVVLFDFHDH 'HVFXUDLQLD�SLQQDWD \HOORZ�WDQV\�PXVWDUG DQQXDO 83/
%UDVVLFDFHDH /HSLGLXP�IODYXP \HOORZ�SHSSHU�JUDVV DQQXDO 83/
%UDVVLFDFHDH /HSLGLXP�IUHPRQWLL GHVHUW�SHSSHU�JUDVV SHUHQQLDO 83/

%UDVVLFDFHDH /HSLGLXP�ODVLRFDUSXP
VKDJJ\IUXLW
SHSSHUZHHG DQQXDO 83/

 %UDVVLFDFHDH /HSLGLXP�ODWLIROLXP SHUHQQLDO�SHSSHUZHHG SHUHQQLDO )$&
 %UDVVLFDFHDH 6LV\PEULXP�DOWLVVLPXP WXPEOH�PXVWDUG DQQXDO )$&8
 %UDVVLFDFHDH 6LV\PEULXP�RULHQWDOH LQGLDQ�KHGJH�PXVWDUG DQQXDO 83/
&DFWDFHDH &\OLQGURSXQWLD�HFKLQRFDUSD GLOYHU�FKROOD VKUXE 83/
&DFWDFHDH &\OLQGURSXQWLD�UDPRVLVVLPD EUDQFKHG�SHQFLO�FKROOD VKUXE 83/

&DFWDFHDH 6FOHURFDFWXV�SRO\DQFLVWUXV
0RMDYH�ILVK�KRRN
FDFWXV VKUXE 83/

&DPSDQXODFHDH 1HPDFODGXV�VLJPRLGHXV
VPDOO�IORZHUHG
QHPDFODGXV DQQXDO -(����� 83/

&KHQRSRGLDFHD
H $WULSOH[�FDQHVFHQV

KRDU\�VDOWEXVK VKUXE 83/
&KHQRSRGLDFHD
H $WULSOH[�FRQIHUWLIROLD

VSLQ\�VDOWEXVK VKUXE 83/
&KHQRSRGLDFHD
H $WULSOH[�OHQWLIRUPLV

ELJ�VDOWEXVK VKUXE )$&
&KHQRSRGLDFHD
H $WULSOH[�SRO\FDUSD

FDWWOH�VSLQDFK VKUXE )$&8
&KHQRSRGLDFHD
H $WULSOH[�VSLQLIHUD

VSLQHVFDOH�VDOWEXVK VKUXE -(����� )$&


&KHQRSRGLDFHD
H $WULSOH[�VHPLEDFFDWD

$XVWUDOLDQ�VDOWEXVK SHUHQQLDO -(����� )$&
&KHQRSRGLDFHD
H $WULSOH[�WRUUH\L YDU� WRUUH\L 7RUUH\
V�VDOWEXVK DQQXDO -(����� )$&


&KHQRSRGLDFHD
H %DVVLD�K\VVRSLIROLD

ILYHKRUQ�VPRWKHUZHHG DQQXDO )$&8
&KHQRSRGLDFHD
H

&KHQRSRGLXP�EHUODQGLHUL
YDU� VLQXDWXP SLWVHHG�JRRVHIRRW DQQXDO 1)����� 83/

&KHQRSRGLDFHD
H *UD\LD�VSLQRVD

KRS�VDJH VKUXE 83/
&KHQRSRGLDFHD
H .UDVFKHQQLNRYLD�ODQDWD

ZLQWHU�IDW VKUXE /*����� 83/
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&KHQRSRGLDFHD
H 6DOVROD�WUDJXV 5XVVLDQ�WKLVWOH DQQXDO 1)����� )$&8
&KHQRSRGLDFHD
H 6WXW]LD�FRYLOOHL

&RYLOOH
V�RUDFK DQQXDO )$&:
&KHQRSRGLDFHD
H 6XDHGD�QLJUD

EXVK�VHHSZHHG VKXUE /*����� 2%/

&RQYROYXODFHDH &XVFXWD�LQGHFRUD ELJVHHG�DOIDOID�GRGGHU
SDUDVLWLF
YLQH

1)������
/*����� 83/

&\SHUDFHDH &\SHUXV�RGRUDWXV IODWVHGJH DQQXDO /*����� )$&:
&\SHUDFHDH (OHRFKDULV�SDULVKLL VSLNHUXVK SHUHQQLDO /*����� )$&:
&\SHUDFHDH (OHRFKDULV�PRQWHYLGHQVLV VDQG�VSLNHUXVK SHUHQQLDO -(����� )$&:

&\SHUDFHDH 6FKRHQRSOHFWXV
DPHULFDQXV FKDLUPDNHU
V�EXOOUXVK SHUHQQLDO -(����� 2%/

&\SHUDFHDH 6FKRHQRSOHFWXV�DFXWXV YDU�
RFFLGHQWDOLV WXOH SHUHQQLDO 1)�����

/*����� 2%/

&\SHUDFHDH 6FKRHQRSOHFWXV�SXQJHQV
YDU� ORQJLVSLFDWXV FRPPRQ�WKUHHVTXDUH SHUHQQLDO

1)������
/*������
-(����� 2%/

�<jQhE<EI<I 'DWLVFD�JORPHUDWD 'XUDQJR�URRW dIgI[[Q<Y )$&:
(SKHGUDFHDH (SKHGUD�QHYDGHQVLV 1HYDGD�HSKHGUD VKUXE 83/

�fkQhQj<EI<I
(TXLVHWXP�K\HPDOH�VXEVS�
DIILQH JLDQW�VFRXULQJ�UXVK SHUHQQLDO -(����� )$&:

�kdP]gDQ<EI<I &URWRQ�FDOLIRUQLFXV GHVHUW�FURWRQ SHUHQQLDO 83/

�kdP]gDQ<EI<I
(XSKRUELD�RFHOODWD VXEVS�
DUHQLFROD SURVWUDWH�VSXUJH DQQXDO /*����� 83/

�kdP]gDQ<EI<I 6WLOOLQJLD�OLQHDULIROLD QDUURZ�OHDYHG�VWLOOLQJLD SHUHQQLDO 83/

�<D<EI<I
$VWUDJDOXV�OHQWLJLQRVXV YDU�
YDULDELOLV IUHFNOHG�PLON�YHWFK DQQXDO 83/

�<D<EI<I *O\F\UUKL]D�OHSLGRWD ZLOG�OLFRULFH SHUHQQLDO 1)����� )$&
�<D<EI<I /XSLQXV�VKRFNOH\L GHVHUW�OXSLQH DQQXDO -(����� 83/

« �<D<EI<I 0HOLORWXV�DOEXV ZKLWH�VZHHWFORYHU DQQXDO 1)����� 83/
« �<D<EI<I 0HOLORWXV�LQGLFXV VRXUFORYHU DQQXDO 1)����� )$&8
�<D<EI<I 3URVRSLV�SXEHVFHQV VFUHZ�EHDQ WUHH /*����� )$&
�<D<EI<I 3VRURWKDPQXV�DUERUHVFHQV 0RMDYH�LQGLJR�EXVK VKUXE -(����� 83/

« �<D<EI<I 5RELQLD�SVHXGRDFDFLD EODFN�ORFXVW WUHH /*����� )$&8
*HQWLDQDFHDH =HOWQHUD�H[DOWDWD GHVHUW�FHQWDXU\ DQQXDO 1)����� )$&:

 *HUDQLDFHDH (URGLXP�FLFXWDULXP FRDVWDO�KHURQ
V�ELOO DQQXDO 83/
*HUDQLDFHDH (URGLXP�WH[DQXP GHVHUW�KHURQ
V�ELOO DQQXDO 83/
-XQFDFHDH -XQFXV�EDOWLFXV ZLUH�UXVK SHUHQQLDO )$&:

-XQFDFHDH
-XQFXV�EXIRQLXV YDU�
EXIRQLXV WRDG�UXVK DQQXDO )$&:

-XQFDFHDH -XQFXV�PH[LFDQXV 0H[LFDQ�UXVK SHUHQQLDO -(����� )$&:
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-XQFDFHDH -XQFXV�WRUUH\L
7RUUH\
V�UXVK SHUHQQLDO

1)������
�����
-(���� )$&:

/DPLDFHDH 6DOYLD�FROXPEDULDH FKLD�VDJH DQQXDO 83/
/DPLDFHDH 6DOYLD�FDUGXDFHD WKLVWOH�VDJH DQQXDO 83/
/DPLDFHDH 6FXWHOODULD�PH[LFDQD 0H[LFDQ�EODGGHU�VDJH VKUXE 83/

/RDVDFHDH 0HQW]HOLD�DOELFDXOLV
ZKLWH�VWHPPHG�EOD]LQJ
VWDU DQQXDO -(����� 83/

/RDVDFHDH 3HWDORQ\[�WKXUEHUL VDQGSDSHU�SODQW SHUHQQLDO 1)����� 83/
 /\WKUDFHDH /\WKUXP�VDOLFDULD SXUSOH�ORRVHVWULIH SHUHQQLDO /*����� 2%/
0DOYDFHDH (UHPDOFKH�H[LOLV ZKLWH�PDOORZ DQQXDO 83/
1\FWDJLQDFHDH $EURQLD�YLOORVD YDU� YLOORVD KDLU\�VDQG�YHUEHQD DQQXDO -(����� 83/
1\FWDJLQDFHDH 0LUDELOLV�ODHYLV GHVHUW�ZLVKERQH�EXVK SHUHQQLDO 83/
2OHDFHDH )RUHVWLHUD�SXEHVFHQV GHVHUW�ROLYH VKUXE /*����� )$&8
2OHDFHDH )UD[LQXV FI� YHOXWLQD DVK WUHH )$&
2QDJUDFHDH &DPLVVRQLD�FDPSHVWULV ILHOG�SULPURVH DQQXDO 83/

2QDJUDFHDH &K\OLVPLD�FODYLIRUPLV
FODYDWH�IUXLWHG
SULPURVH DQQXDO 83/

2QDJUDFHDH
(SLORELXP�FLOLDWXP YDU�
FLOLDWXP IULQJHG�ZLOORZKHUE SHUHQQLDO 1)�����

/*����� )$&:
2QDJUDFHDH (UHPRWKHUD�ERRWKLL %RRWK
V�VXQ�FXS DQQXDO 83/

2QDJUDFHDH 2HQRWKHUD�FDOLIRUQLFD
&DOLIRUQLD�HYHQLQJ
SULPURVH SHUHQQLDO 1)����� 83/

2QDJUDFHDH
2HQRWKHUD�GHOWRLGHV VXEVS�
GHOWRLGHV GHVHUW�ODQWHUQ DQQXDO 83/

$g]D<[EP<EI<I &DVWLOOHMD�OLQDULLIROLD SDLQWEUXVK SHUHQQLDO /*����� 83/

$g]D<[EP<EI<I
&DVWLOOHMD�PLQRU VXEVS�
VSLUDOLV OLWWOH�SDLQWEUXVK DQQXDO 1)����� 2%/

+<d<pIg<EI<I $UJHPRQH�PXQLWD SULFNO\�SRSS\
DQQXDO�RU
SHUUHQLDO 1)����� 83/

+<d<pIg<EI<I (VFKVFKRO]LD�JO\SWRVSHUPD GHVHUW�JROG�SRSS\ DQQXDO -(����� 83/
+<d<pIg<EI<I (VFKVFKRO]LD�PLQXWLIORUD &RYLOOH�V�SRSS\ DQQXDO 83/

 3LQDFHDH 3LQXV�KDOHSHQVLV $OHSSR�SLQH WUHH 3ODQWHG 83/

3KU\PDFHDH (U\WKUDQWKH�PLFURSK\OOD
VPDOO�OHDYHG
PRQNH\IORZHU DQQXDO 2%/

3ODQWDJLQDFHDH 3ODQWDJR�RYDWD GHVHUW�SODQWDLQ DQQXDO 83/
 3ODQWDJLQDFHDH 9HURQLFD�DQDJDOOLV�DTXDWLFD ZDWHU�VSHHGZHOO SHUHQQLDO 2%/
« +]<EI<I $UXQGR�GRQD[ JLDQW�UHHG SHUHQQLDO -(����� )$&:

« +]<EI<I
%URPXV�PDGULWHQVLV VXEVS�
UXEHQV IR[WDLO�EURPH DQQXDO 83/

« +]<EI<I %URPXV�WHFWRUXP GRZQ\�FKHVV DQQXDO 83/
« +]<EI<I &U\SVLV�VFKRHQRLGHV VZDPS�SULFNOH�JUDVV DQQXDO /*����� )$&:
« +]<EI<I &\QRGRQ�GDFW\ORQ %HUPXGD�JUDVV SHUHQQLDO 1)����� )$&8
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+]<EI<I 'LVWLFKOLV�VSLFDWD VDOW�JUDVV SHUHQQLDO -(����� 2%/

+]<EI<I
(O\PXV�WUDFK\FDXOXV
VXEVS��WUDFK\FDXOXV VOHQGHU�ZKHDWJUDVV SHUHQQLDO

)$&

+]<EI<I
(O\PXV�WULWLFRLGHV EHDUGOHVV�ZLOG�U\H SHUHQQLDO

1)����� 83/

+]<EI<I
+RUGHXP�PXULQXP VXEVS�
JODXFXP IR[WDLO�EDUOH\ DQQXDO -(����� )$&8

+]<EI<I
/HSWRFKORD�IXVFD VXEVS�
IDVFLFXODULV EHDUGHG�6SUDQJOHWRS DQQXDO 1)������

/*����� 83/

+]<EI<I 3DQLFXP�FDSLOODUH ZLWFK�JUDVV DQQXDO /*����� )$&8
+]<EI<I 3KUDJPLWHV�DXVWUDOLV FRPPRQ�UHHG SHUHQQLDO /*����� )$&:
+]<EI<I 3RD�VHFXQGD SLQH�EOXHJUDVV SHUHQQLDO )$&8

« +]<EI<I 3RO\SRJRQ�PRQVSHOLHQVLV DQQXDO�EHDUG�JUDVV DQQXDO )$&:
« +]<EI<I 6FKLVPXV�EDUEDWXV ROG�KDQ�VFKLVPXV DQQXDO -(����� 83/
+]<EI<I 6WLSD�K\PHQRLGHV ,QGLDQ�ULFH�JUDVV SHUHQQLDO 83/

3ROHPRQLDFHDH
(ULDVWUXP�HUHPLFXP VXEVS�
HUHPLFXP GHVHUW�ZRROO\VWDU DQQXDO 1)����� 83/

3ROHPRQLDFHDH
(ULDVWUXP�GHQVLIORUXP
VXEVS� PRKDYHQVH !]W<pI�IgQ<hjgkZ SHUHQQLDO 1)���� 83/

3ROHPRQLDFHDH *LOLD�ODWLIORUD EURDG�)ORZHUHG�*LOLD DQQXDO

1)
��������
� 83/

3ROHPRQLDFHDH /LQDQWKXV�ELJHORYLL %LJHORZ
V�OLQDQWKXV DQQXDO -(����� 83/
3ROHPRQLDFHDH /RHVHOLDVWUXP�PDWWKHZVLL GHVHUW�FDOLFR DQQXDO 1)����� 83/
3RO\JRQDFHDH &KRUL]DQWKH�EUHYLFRUQX EULWWOH�VSLQH�IORZHU DQQXDO 83/
3RO\JRQDFHDH &KRUL]DQWKH�ULJLGD ULJLG�VSLQ\�KHUE DQQXDO 83/

3RO\JRQDFHDH
(ULRJRQXP�EDLOH\L�YDU�
EDLOH\L %DLOH\
V�EXFNZKHDW DQQXDO 1)����� 83/

3RO\JRQDFHDH (ULRJRQXP�EUDFK\DQWKXP
VKRUW�IORZHU�ZLOG
EXFNZKHDW DQQXDO 1)������

���� 83/

3RO\JRQDFHDH
(ULRJRQXP�IDVFLFXODWXP
YDU� SROLIROLXP &DOLIRUQLD�EXFNZKHDW VKUXE 83/

3RO\JRQDFHDH (ULRJRQXP�JUDFLOOLPXP
URVH�DQG�ZKLWH
EXFNZKHDW DQQXDO /*����� 83/

3RO\JRQDFHDH (ULRJRQXP�LQIODWXP GHVHUW�WUXPSHW SHUHQQLDO 83/

3RO\JRQDFHDH (ULRJRQXP�PDFXODWXP
DQJOH�VWHUPHG
EXFNZKHDW DQQXDO 83/

3RO\JRQDFHDH (ULRJRQXP�QLGXODULXP ZKLVN�EURRP DQQXDO 83/
3RO\JRQDFHDH (ULRJRQXP�SXVLOOXP \HOORZ�WXUEDQ DQQXDO 83/

3RO\JRQDFHDH (ULRJRQXP�UHQLIRUPH
NLGQH\�/HDI�ZLOG
EXFNZKHDW DQQXDO /*����� 83/

3RO\JRQDFHDH 3HUVLFDULD�SXQFWDWD GRWWHG�VPDUWZHHG SHUHQQLDO -(����� 2%/
 3RO\JRQDFHDH 5XPH[�SXOFKHU ILGGOH�GRFN SHUHQQLDO 1)����� )$&
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5DQXQFXODFHDH 'HOSKLQLXP�SDULVKLL 3DULVK
V�ODUNVSXU SHUHQQLDO 83/
6DOLFDFHDH 3RSXOXV�IUHPRQWLL )UHPRQW�FRWWRQZRRG WUHH )$&:
6DOLFDFHDH 6DOL[�H[LJXD QDUURZOHDI�ZLOORZ WUHH -(����� )$&:

6DOLFDFHDH 6DOL[�JRRGGLQJLL
*RRGLQJ
V�ZLOORZ WUHH

1)������
/*
����E )$&:

6DOLFDFHDH 6DOL[�ODVLROHSLV DUUR\R�ZLOORZ WUHH )$&:
6DOLFDFHDH 6DOL[�ODHYLJDWD UHG�ZLOORZ WUHH )$&:
6DXUXUDFHDH $QHPSRVLV�FDOLIRUQLFD \HUED�PDQVD SHUHQQLDO 1)����� 2%/
/]Y<[<EI<I 'DWXUD�ZULJKWLL MLPVRQZHHG SHUHQQLDO 83/
/]Y<[<EI<I 1LFRWLDQD�TXDGULYDOYLV WREDFFR DQQXDO /*����� )$&8
/]Y<[<EI<I /\FLXP�DQGHUVRQLL $QGHUVRQ�WKRUQEXVK VKUXE 83/
/]Y<[<EI<I /\FLXP�FRRSHUL &RRSHU
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INTRODUCTION 
 

 Desert riparian areas are critical oases that support a high biodiversity of plant and animal species 
(Hultine et al. 2015) that could not otherwise survive in such arid environments. The Mojave Desert of 
the southwestern United States is one of the most arid ecosystems in North America, a distinction 
challenged only by portions of the western Sonoran Desert in California (Lovich et al. 2020). The largest 
river in the Mojave Desert is its namesake, the Mojave River. The river initially flows northward from its 
headwaters in the San Bernardino Mountains, then eastward after passing Helendale, California, to its 
usual terminus in Soda Dry Lake about 200 river km away from the source. In extremely wet years the 
river can spill over into Silver, East Cronese, and West Cronese (aka Cronise) dry lakes. With no outlet to 
the ocean, the river lies within the hydrographic boundary of the Great Basin (Grayson 1993) even though 
from a biogeographic standpoint the river is entirely within the Mojave Desert ecosystem after leaving the 
San Bernardino Mountains.  
 Vegetation along much of the desert course of the river, long dominated by native riparian species 
like cottonwoods (Populus fremontii), willows (Salix spp.), and mesquites (Prosopis spp.), has changed 
considerably since the 1800s due to overdraft of the river for municipal and agricultural uses (Lines 1999, 
Webb et al. 2001). Large areas of the riparian zone have been replaced with the exotic pest plant saltcedar 
(Tamarix ramosissima) (Lines and Bilhorn 1996, Lovich et al. 1998). Despite reduced flows from 
overdraft, perennial water occurs naturally or through supplementation of surface water by groundwater 
pumping in several areas along the river including Mojave Narrows Regional Park, locations downstream 
of Victorville, Palisades Ranch, Camp Cady Wildlife Area (Cummings et al. 2018), Afton Canyon 
(Lovich and Meyer 2002), and several other sites. 
 Several special status species have been reported in the Mojave River and its associated riparian 
corridor over time, including the southwestern pond turtle (Actinemys pallida; listed as a species of 
special concern in California), California red-legged frog (Rana draytonii; federally listed as threatened), 
and the arroyo toad (Anaxyrus californicus; federally listed as endangered). The status and distribution of 
these species in the Mojave River is poorly known, since all are more widely distributed in coastal areas 
of California and beyond. The California Department of Fish and Wildlife and the Mojave Desert Land 
Trust have an interest in knowing the status of these species at two locations on the upper Mojave River: 
Mojave Narrows Regional Park and Palisades Ranch. The objective of this study was to determine the 
past and potential occurrence of the species of interest at those sites as well as document the presence and 
abundance of introduced species of amphibians and turtles. 
 

MATERIALS AND METHODS 
 

Study site descriptions 
Mojave Narrows Regional Park²This site is a large public park managed by San Bernardino 

County in the southern Mojave Desert of California. It is situated adjacent to the Mojave River in the 
town of Victorville, California (Fig. 1). The park includes two perennial lakes (Horseshoe and Pelican 
lakes) stocked weekly for public fishing, overnight camping areas, hiking and horseback riding trails, day 
use picnic areas, a disk golf course, and children¶V play areas. The park has areas of open grassy fields, 
marshes, and the riparian corridor of the Mojave River which runs along the northeast side of the property 
where recreational trails follow the intermittent streambed. Horseshoe Lake is the larger of the two lakes 
at 16 ha, and is located in the southwest end of the park. It supports a wide variety of waterfowl including, 
but not limited to, pelicans (Pelecanus sp.), great blue herons (Ardea herodias), and Canada geese 
(Branta canadensis). Horseshoe Lake also has a small dam on its northern perimeter and a large, heavily 
vegetated island in its center (Fig. 2A). Large cottonwood trees, willows, and sedges (Carex spp.) grow 
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DURXQG�WKH�ODNH¶V�SHULPHWer and on its island. A relatively protected 7 ha ephemeral marsh exists in the 
area just north of Horseshoe Lake (Fig. 2B), providing additional surface water seasonally. Both the 
marsh and the riparian corridor contain suitable habitat for pond turtles, but are dry for a large portion of 
the year. The perimeter of Horseshoe Lake is open for public use, however, access to the island is 
restricted as water sports other than fishing are not allowed in the lake.  

Palisades Ranch²Located near Helendale, California, this 670 ha desert river ecosystem is 
protected and managed by the Mojave Desert Land Trust (Fig. 1). An approximately 6.5 km stretch of the 
Mojave River runs through the property in a hydrological transition zone where permanent surface water 
occurs on the southern portion of the property. This riparian zone supports about 40 species of concern 
according to the Mojave Desert Land Trust (https://www.mdlt.org/a-protected-mojave-ranch-is-attracting-
rare-species/). Surface water occurs where underlying bedrock forces the river to the surface, and it is also 
fed by treated wastewater outflow from nearby Oro Grande where the Victor Valley Wastewater 
Reclamation Authority has a treatment plant collecting wastewater from Victorville, Apple Valley, 
Hesperia, and surrounding municipalities. Multiple ponded areas exist near a defunct bridge on the east 
side of the property, as well as along the unmaintained road that runs east-west through the property from 
this bridge. The ponded areas are created by extensive beaver (Castor canadensis) activity, and can be > 2 
m deep in some places. The ponded waters along the road are greatly reduced during the summer months, 
but the pond just south of the defunct bridge maintains its water levels perennially. The riparian corridor 
throughout Palisades Ranch includes sedges, cattails (Typha sp.), and arrowweed (Pluchea sericea) as 
well as an abundance of willows and cottonwoods. Surrounding the corridor are thickets of invasive 
Russian thistle (Salsola tragus) in abandoned pastures and old fields, making many areas along the river 
difficult to access, though the Ranch is not currently open to the public. 

 
Southwestern pond turtle (Actinemys pallida) surveys 

General field methods²All turtle trapping surveys were conducted using 2.5 ft diameter hoop 
traps baited with sardines in oil (Gibbons 1988, 1990). Traps were tied to rebar or streamside vegetation 
and set with a single pool noodle float inside to ensure the ability of captured animals to breathe and 
prevent sinking in case of detachment or collapse. Hoop traps were typically set in shallower waters 
allowing the traps to be grounded, but were sometimes also set floating in deeper waters. Basking traps 
were also utilized during one survey at Mojave Narrows Regional Park. Traps were checked daily for 
turtles or incidental captures of other animals. Data on air and water temperature (Kestrel weather meter, 
model 3500; digital pocket thermometer) and general weather conditions were recorded while traps were 
set. All turtles captured were processed at the site of capture and then released or removed (in the case of 
some non-native species). GPS locations were taken where hoop traps (point of capture) were set. Data 
were recorded on sex, weight, and size (carapace length, plastron length, carapace width, carapace 
height), and any additional pertinent comments were recorded (see Appendix A for completed 
datasheets). Red-eared slider turtles (Trachemys scripta elegans) that were captured and released at 
Mojave Narrows Regional Park were marked with cohort notches on the plastron using a triangular file 
(Cagle 1939). 

Mojave Narrows Regional Park turtle trapping²A total of five turtle trapping sessions were 
conducted at Mojave Narrows Regional Park (all in Horseshoe Lake) with the objectives of determining: 
1) what species of non-native turtles inhabit the area, and 2) if Actinemys pallida are present in the park. 
Kayaks and a tow-behind raft were used to transport turtle traps to and from the island for trapping 
sessions. Hoop traps were set in areas deep enough for the mouth to be submerged (generally in water 
depth of 0.5 m or deeper) and near shore where the traps could be tied off to either a 1 m length of rebar 
hammered into the ground or to vegetation on the shoreline (see Fig. 2). Basking traps were set in deeper 
water away from the shoreline and anchored with a brick tied to a length of rope. All hoop traps that were 

https://www.mdlt.org/a-protected-mojave-ranch-is-attracting-rare-species/
https://www.mdlt.org/a-protected-mojave-ranch-is-attracting-rare-species/
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set on the perimeter of the lake (in areas of public access) were accompanied by a sign alerting the public 
that research was being conducted, and included research permit numbers, a statement about animal 
welfare during the study, and a warning against tampering with the traps (Fig. 2C). Traps remained in 
place for up to 24 hours. 

On 3 May 2017, an initial reconnaissance visit to the park was conducted to perform visual 
surveys of Horseshoe Lake. We used binoculars and a spotting scope to search for basking turtles and 
turtles swimming in the water. Two hoop traps baited with sardines were set on the shore of the south side 
of the lake while we performed our visual surveys (Table 1). A site visit on 27 July 2017 included a tour 
of the riparian areas throughout the park, led by park rangers, to identify where turtles were present and 
assess potential trapping sites. At this time, we also gained permission to view a large pond on the private 
property just north of the Mojave Narrows Regional Park at the Kemper-Campbell Ranch. This pond 
provided promising turtle habitat, and although we did not see any basking turtles or trap at this location 
on that short visit, it may warrant investigation in the future due to its proximity to the Mojave River 
corridor. After reviewing the factors of accessibility, personal safety, turtle observations, and suitable 
perennial water depths for trapping, it was determined that Horseshoe Lake was most likely to contain the 
largest population of turtles and provided the best environment for turtle trapping.  

Comprehensive turtle trapping at the park was initiated on 19 September 2019 (Table 1). Two 
hoop traps were set off the southern portion of the island, and six hoop traps were set around the 
perimeter of the lake (with accessibility to the public) on the eastern, southern, and western sides of the 
lake. When we returned to check traps, two that were set from the mainland had been visibly moved or 
tampered with and were partially collapsed, leading to the decision to only trap in areas inaccessible to the 
public (i.e., RQO\�VHW�WUDSV�IURP�WKH�ODNH¶V�LVODQG��LQ�WKH�IXWXUH��The next trapping session was performed 
on 2 June 2020 (Table 1). A total of 10 baited hoop traps were spread around the perimeter of the island 
in the center of the lake as well as a VHFRQGDU\�VPDOO�LVOHW��FROORTXLDOO\�³'XFN�,VODQG´, see Fig. 2D) on the 
northwest side of Horseshoe Lake. Two additional trapping sessions were conducted on 16 June 2020 and 
16 August 2020 (Table 1) for a total of 11 and 9 traps set, respectively, RQ�WKH�FHQWUDO�LVODQG�DQG�RQ�³'XFN�
,VODQG´��2QH�EDVNLQJ�WUDS�ZDV�VHW�GXULQJ�WKH��6 June 2020 trap session, but was not used again thereafter. 

Palisades Ranch turtle trapping²Turtle trapping sessions were performed at Palisades Ranch in 
ponded areas created by beaver dams in the riparian corridor on the property. These ponded areas were 
located near and around the defunct bridge on the east side of the property, as well as along the 
unmaintained, flooded road running east-west through the property from the bridge (Fig. 3). Hoop traps 
set in pools of water where the depth exceeded 1 m were set afloat with two pool noodles. Traps remained 
in place for a minimum of 18 hours. Over the course of all the trapping sessions, we rotated traps among 
different sites in the riparian area to cover as much of the habitat as possible and identify areas where 
turtles were located. A preliminary trapping session (using only two traps) was performed on 3 October 
2017 to evaluate for trapping potential and trap locations (Table 1). More extensive trapping was then 
initiated on 18 June 2019 and continued through 16 June 2020 (Table 1). All of these additional trap 
sessions were performed during the turtle activity season of May ± September and utilized up to 3 traps 
during each session (Table 1).  

Camera trapping at Palisades Ranch²Up to two game cameras (Wildgame ,QQRYDWLRQV��0LFUR�
6 Red) were periodically set at turtle trap locations during trapping sessions to capture videos of any 
turtles swimming in the trap area or to capture terrestrial movements over land (see Fig. 3). Cameras were 
attached to a 1.5 m length of U-post hammered into the ground. The cameras were set approximately 0.3-
0.6 m above the waterline pointed towards the hoop trap, or on terrestrial ground pointed towards either a 
hoop trap in the water or a terrestrial trail through the brush. Camera trapping was conducted on 9-11 July 
2019, 31 July ± 01 August 2019, 1-2 June 2020, and 15-16 June 2020. Camera traps remained in place for 
the entire hoop trapping session and recorded footage during both the daytime and nighttime hours; 
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however, the cameras would periodically turn off or lose battery life, resulting in only partial recordings 
of some trapping sessions. 
 
California red-legged frog (Rana draytonii) and arroyo toad (Anaxyrus californicus) surveys 

Survey protocols²Protocols for determining the presence/absence of both target amphibian 
species were adopted from guidelines set forth by the U.S. Fish and Wildlife Service and the California 
Department of Fish and Wildlife (https://wildlife.ca.gov/conservation/survey-protocols). Prior to 
performing surveys, the protocols require a thorough review of previous observations of the target species 
in the vicinity of the study location to determine whether they had ever been recorded on or near (within 
1.6 km) the Palisades Ranch property. We searched for records using the scientific literature, technical 
reports, VertNet (vertnet.org), and the California Natural Diversity Database (CNDDB). The agency 
protocols also dictate the number of surveys that should be undertaken during both daytime and 
nighttime, the time of year the surveys should be performed (according to breeding season), and the 
appropriate weather and lunar phase conditions that allow for greatest detectability (Table 2; Fig. 4). We 
created a schedule to perform the appropriate number of surveys for each species at the correct time of 
year and lunar phase (see Table 3). However, the emergence of COVID-19 as a global pandemic, and the 
self-quarantine and travel restrictions imposed by the state of California and the U.S. Geological Survey, 
VHYHUHO\�LPSDFWHG�RXU�ILHOG�VFKHGXOH�DV�LQGLFDWHG�LQ�WKH�³:RUN�SHUIRUPHG´�FROXPQ�RI�7DEOH����:H�
discussed the situation with our clients and adjusted our work accordingly. Habitat site assessments (see 
Appendix B) were performed each day surveys were undertaken in order to assess current habitat quality 
and changes from previous survey sessions, especially related to water levels. 

Palisades Ranch survey sites²Surveys for the target amphibian species were performed at two 
main sites on the Palisades Ranch property. Site 1, the main survey site, was an out-and-back transect 
(approximately 1 km round trip) along the unmaintained, flooded road between the defunct bridge (UTM 
11S, NAD 83, 467539  E, 3837017  N) on the east side of the property, and the end of the riparian area on 
the west side of the property where the surface water dries up completely, the riparian foliage ends, and 
the vegetation changes to abandoned pasture land (Fig. 5A, B). Both daytime and nighttime surveys for R. 
draytonii and A. californicus were performed at this site. High water levels along the east-west road 
transect at the end of the winter wet season began to slowly recede throughout the summer. As a result, 
the out-and-back transect start/end point on the west side of the property was adjusted accordingly due to 
the extent of the aquatic habitat available. Surveys were performed walking slowly, directly along the 
flooded road cutting across the river corridor, and additionally searching further into vegetated areas 
edging the road. We searched for signs of the target species including egg masses, tadpoles, metamorphs, 
or adult animals. During the nighttime surveys, battery operated flashlights (utilizing either AA or AAA 
batteries) were used at eye height to sight species and search for eyeshine on the surface of the water and 
at the edges of the streambed. Surveyors would pause every 10-15 minutes along the survey transect and 
turn off all lights to listen for frog calls in the area for approximately 3-5 minutes. Surveys were not 
conducted during fog, heavy rain, or any other conditions that would limit visibility or calls of the survey 
animals or their sign.  

A second survey site (Site 2) on Palisades Ranch property located adjacent to the airstrip and 
Mojave River course (UTM 11S, NAD 83, 468030 E, 3841130 N) was also utilized during a nighttime 
survey. This site is located on the northern side of the Palisades Ranch property. We performed one 
survey at this site (10 March 2020) as the Mojave River was still flowing through this portion of the 
property following the winter wet season (Fig. 5C). The area presented good potential habitat for arroyo 
toads. Surveyors listened quietly in the dark for amphibian calls in the area for approximately 8 minutes. 
At the time of the later surveys in June, the surface flow in this area had dried, and it was therefore 
deemed to be unsuitable habitat for the target species.  

https://wildlife.ca.gov/conservation/survey-protocols
http://vertnet.org/
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A third site was also briefly utilized for acoustic surveys during the nighttime only. This site 
located on the east side of the bridge spanning the Mojave River is approximately 0.3 km east of the 
intersection of Helendale and Vista roads in the town of Helendale, and approximately 6 km north of the 
Palisades Ranch property. Surveyors pulled over in their vehicle onto a dirt pull-off on the side of the 
road and listened for frog calls from inside the vehicle for approximately five minutes. This was not a 
formal study site and no data sheets were created for this site as it was a brief, impromptu stop on every 
night survey. 

Field survey transects²We conducted four survey transects (two daytime, two nighttime) for 
Rana draytonii during the breeding season (25 February ± 30 April) on 9 March 2020 and 10 March 2020 
at Site 1 along the flooded road crossing Palisades Ranch (Table 3; Fig. 4). Three biologists slowly 
walked the transect according to methods described above during the times of 1525 and 1925 hours on 9 
March 2020, and 1016 and 1930 hours on 10 March 2020 looking for signs or listening for calls of R. 
draytonii (see Appendix C for original datasheets). Additionally, one survey was performed at Site 2 near 
the airstrip at the time of 2127 hours on 10 March 2020 (Table 3; Appendix C). We also looked and 
listened for evidence of R. draytonii during all transects performed for A. californicus, although the 
timing of those later transects in June did not meet criteria set out in protocols for R. draytonii since they 
were performed outside of the breeding season for the species. 

We conducted four survey transects for Anaxyrus californicus (two daytime, two nighttime) 
during the breeding season (15 March ± 1 July; Table 3; Fig. 4). During each survey session, two 
biologists walked out-and-back transects at Site 1 along the flooded road crossing the property. These 
surveys were performed at 2045 hours on 1 June 2020, 1430 hours on 2 June 2020, 2030 hours on 15 
June 2020, and 1330 hours on 16 June 2020 to search for sign of A. californicus (see Appendix C for 
original data sheets). We also looked and listened for evidence of A. californicus during the R. draytonii 
surveys on 9 March 2020 and 10 March 2020, although the timing of these earlier transects in March did 
not meet criteria set out in protocols for A. californicus since they were performed just before the 
beginning of breeding season for the species.  

Passive acoustic surveys for amphibians²In response to the negative impact of COVID-19 on 
our planned in-person surveys, we decided to use acoustic monitoring to supplement our field work by 
collecting data on amphibian calls when we were not present. A Wildlife Acoustics Song Meter SM4 was 
deployed from 3 June 2020 until 21 July 2020 near the main flooded road channel (Fig. 4). The camera 
was secured in a cottonwood tree (UTM 11S, NAD 83, 467183 E, 3837011 N) roughly 2 m above ground 
in the riparian area approximately 345 m west of the defunct bridge (Fig. 5D). The Song Meter recorded 
the biophony of the area, including all sounds and calls made in the vicinity of the Song Meter 
(amphibians, birds, insects, mammals). Any sound audible to a human ear, including geophony (e.g., 
wind, foliage rustlings) or anthropophony (e.g., trains, barking dogs) from the nearby exurban areas were 
also recorded. The song meter was set to record for five minutes at the top of each hour during the time 
frames outlined below. Acoustic distances varied depending on call frequency, intensity, loudness, 
direction, environmental temperature and humidity, and other weather conditions. The Song Meter was 
set to record from 1300 ± 2100 hours from 3 June 2020 until 15 June 2020, then from 2005 ± 0005 hours 
from 17 June 2020 to 21 July 2020. The Song Meter also recorded from 2005 ± 2305 hours on 16 June 
2020 and 0005 ± 0405 hours on 17 June 2020 during a short period of re-configuration in which the SD 
cards were replaced, and the recording times were adjusted to record later into the night. The program 
Kaleidoscope (version 5.2.1) was downloaded from www.wildlifeacoustics.com and used to analyze the 
sound data recorded from the Song Meter, including waveform and sonogram images of all call data 
during the recording periods. Data were converted into an Excel spreadsheet (see Appendix D). Anuran 
calls were compared to recordings of the target species at http://www.californiaherps.com. 

 

http://www.wildlifeacoustics.com/
http://www.californiaherps.com/
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RESULTS 
 

Summary of previous records for species of interest on the upper Mojave River 
 Southwestern pond turtle²The occurrence of pond turtles in the Mojave River is well-
documented based on fossil records, archaeological records, and observations of living specimens into 
recent times (e.g., Cummings et al. 2018, Jefferson 1987, Lovich and Meyer 2002, Lovich et al. 2018a, 
Lovich in prep.). CNDDB lists an observation of basking individuals in Mojave Narrows Regional Park 
in the marsh below the dam at Horseshoe Lake in 1989 (Table 4). Although there are no records from 
Palisades Ranch (or within 1.6 km), the species is expected there due to the multitude of records from the 
river above the ranch, including a record of an adult observed in waste-water treatment ponds only 6 km 
upstream from Palisades Ranch. The lead author is currently studying a population of pond turtles on the 
upper river about 48 km upstream from Palisades Ranch, and preparing a paper for submission to a 
scientific journal (Lovich et al. in prep.) that contains a more complete history (including paleontological, 
archaeological and historical data) of pond turtle records throughout the Mojave Desert. 

California red-legged frog²As currently recognized taxonomically, this frog is native to 
California and Baja California Norte, Mexico. In California, their past range included the foothills of the 
Coast Ranges to the top of the Sacramento Valley, and southward along the western side of the Sierra 
Nevada foothills. Records exist for the Transverse Range, but very few populations remain in southern 
California. Declines have been widespread (Thomson et al. 2016). We found only three records for the 
Mojave River, two in the upper portion of the river at Victorville, about 18 river km upstream from 
Palisades Ranch. Both of those specimens were collected in June 1917 and are vouchered in the 
California Academy of Sciences collections. A third observation is listed in CNDDB from the headwaters 
of the river near Silverwood Lake, but the date of the observation is unknown (Table 5). 
 Arroyo toad²Like the red-legged frog, this species is native only to California and Baja 
California Norte, Mexico. In California, their range included the Pacific side of the Coast Ranges south of 
Monterey, into portions of the Transverse Range, then into the Peninsular Range. Several localities are 
known from the desert side of the Transverse Range, including the upper Mojave River. Range wide, 
populations have decreased an estimated 65-76% due mainly to habitat destruction (Thomson et al. 2016). 
Arroyo toads are habitat specialists that require shallow, slow moving water for a minimum of 4-5 months 
per year, flowing over sandy, gravelly stream bottoms. Numerous museum specimens (Table 6) document 
the persistence of this species in the upper Mojave River system from the 1930s through at least 2006 
(Ramirez 2002, 2003, 2007). Since conditions on the upper river have not changed considerably since 
2006, the populations are presumed extant. Historical records are within 18-48 river km upstream from 
Palisades Ranch.  
 
Summary of field surveys for species of interest on the upper Mojave River 

Southwestern pond turtle²No pond turtles were captured or observed at either study site since 
trapping efforts and observations were initiated in 2017. After a total effort of 839.2 trap hours (679.8 trap 
hours in 2020) at Mojave Narrows Regional Park and 479.9 trap hours (116.5 trap hours in 2020) at 
Palisades Ranch since 2017, only three individual non-native red-eared slider turtles (T. s. elegans) were 
captured (one at Palisades Ranch, two at Mojave Narrows Regional Park; Tables 1, 7; Appendix A). 
Trapping efforts were conducted within the active season for pond turtles, and water temperatures 
recorded during every trap session were always above the feeding activity threshold of about 15°C for 
most semi-aquatic turtles in North America (Ernst and Lovich 2009) (Table 1). A single male T. s. 
elegans captured in 2019 in a hoop trap set in the large pond adjacent and just upstream of the defunct 
bridge at Palisades Ranch is the only aquatic turtle observation our team made at the site since we 
initiated trapping efforts in 2017 (Tables 1, 7; Fig. 6). This turtle was removed at the request of the 
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California Department of Fish and Wildlife and placed in the care of a herpetological sanctuary. The two 
T. s. elegans individuals (both males) captured at Mojave Narrows Regional Park (one each in 2019 and 
2020) were the only turtles our team captured in our hoop traps since we first initiated trapping efforts in 
2017 (Tables 1, 7; Fig. 7). Additional T. s. elegans as well as spiny softshell turtles (Apalone spinifera) 
were observed basking or swimming at Mojave Narrows Regional Park in Horseshoe Lake in 2017. 
Surprisingly, only three T. s. elegagns and no A. spinifera were observed with binoculars in 2020, despite 
their conspicuous nature in 2017.  

California red-legged frog and arroyo toad²Due to travel restrictions imposed as a result of the 
ongoing pandemic, we were unable to maintain our original schedule of presence/absence surveys that 
followed the recommended protocols set forth by the U.S. Fish and Wildlife Service and the California 
Department of Fish and Wildlife (Table 3). We were able to complete three trips for amphibian surveys 
and site assessments (Table 3; Fig. 4; Appendices B, C). A total of two day surveys and three night 
surveys for California red-legged frogs were completed in March during the breeding season (an 
additional night survey from 25 February ± April 30, as well as one day survey and one night survey 
outside of the breeding season from 1 July ± 30 September were not performed but are recommended by 
the U.S. Fish and Wildlife Service). A total of two day surveys and two night surveys were also 
completed for arroyo toads in June (an additional 4 night surveys and 4 day surveys were not performed 
but are recommended by the U.S. Fish and Wildlife Service). :H�GLGQ¶W�REVHUYH California red-legged 
frogs or arroyo toads in any life stage during our field surveys (Table 3; Appendix C). Additionally, the 
Wildlife Acoustics Song Meter was deployed from 3 June to 21 July to take daily recordings and increase 
our opportunities to detect anuran calls and strengthen our effort in determining presence/absence while 
travel was restricted. Of the 295 recordings made on the song meter, no evidence of either target species 
was heard (see Appendix D). 
 
Other amphibians and animals detected 
 We observed other amphibians frequently, including American bullfrogs (Lithobates 
catesbeianus) and Baja California tree frogs (Pseudacris hypochondriaca) in most life stages (tadpoles, 
metamorphs, juveniles, and adults) with the exception of egg masses. Baja California tree frogs in a 
variety of colorations were by far the most common amphibian seen and heard (including at our third site 
near the Helendale bridge) during our field surveys as well as on the song meter recordings (Fig. 8). 
American bullfrogs were seen in smaller numbers but heard frequently (Fig. 9). Both of these species 
were detected auditorily for the entire duration of the study. We observed no African clawed frogs 
(Xenopus laevis), but cannot rule out their presence due to their ubiquity elsewhere in Mojave Desert and 
coastal southern California wetlands. Acoustic detection suggested the occurrence of the western toad 
(Anaxyrus boreas) on three separate occasions in June 2020 (see Appendix D), and one metamorph was 
observed during our field surveys on 16 June 2020 (Fig. 10). Other animals heard via sound recordings 
included a variety of unidentified birds and mammals. Additionally, substantial anthropophony was 
recorded, including trains, vehicles, footfalls, music, and explosive acoustic staccato (e.g. fireworks or 
gunshots). For an entire descriptive list of animals and sounds recorded on the song meter, refer to 
Appendix D. Other animals observed during field surveys included beavers (Castor canadensis), raccoons 
(Procyon lotor), mosquitofish (Gambusia sp.), snails (Catinella spp.), and one dead Mojave River Vole 
(Microtus californicus mohavensis). Camera trapping also detected the presence of beavers, bullfrogs, 
fish, and a racoon, but none of our target species. 
 

CONCLUSIONS 
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 The absence of a significant number of observable turtles at Mojave Narrows Regional Park is 
puzzling. Introduced turtles (spiny soft shells and red-eared sliders) were numerous and conspicuous 
when we conducted a preliminary YLVXDO�VXUYH\�LQ�������%DVHG�RQ�WKH�OHDG�DXWKRU¶V�SUHYLRXV�H[SHULHQFH�
with turtles, our expectation was that a large population of introduced turtles inhabited Horseshoe Lake. 
Trapping results in addition to a notable reduction in visual observations of turtles over time suggest that 
the numbers had declined significantly by 2020. The reason for such a decline is unknown, but there are 
several possibilities. 
 There is significant commercial exploitation of turtles in the United States (Brown et al. 2011, 
2012; Mali et al. 2014), both permitted and illegal (e.g., Grandmaison and Frary 2012). Turtles collected 
are then sold into the food (Clark 1920, Colteaux and Johnson 2017, Sloan and Lovich 1995) or pet trade 
(e.g., Levell 2000) industries. No evidence of commercial exploitation is known at the park that would 
substantiate this hypothesis. 
 Since the lake is a popular place for fishing it is also possible that fishing contributed to the 
perceived decline. Turtles will swallow baited hooks (Steen et al. 2014), including A. pallida (Lovich et 
al. 2017) and that contributes to mortality in their populations (Nemoz et al. 2004, Steen and Robinso. 
2017). A similar effect is possible at Mojave Narrows due to the amount of fishing activity at Horseshoe 
Lake, but we observed no direct evidence of mortality due to fishing. 
 It is also possible that disease reduced the population of turtles at the lake. Disease can have 
rapid, extensive, and significantly negative effects to a diversity of turtle populations (Agha et al. 2017, 
Chessman et al. 2020, Seigel et al. 2003). We observed no physical evidence of shell disease in slider 
turtles (Lovich et al. 1996), a malady that also affects western pond turtles (Haman et al. 2019). However, 
that does not rule out the possibility that other pathogens such as viruses were involved (e.g., Chessman et 
al. 2020). 
 Another possibility is that the turtles moved to another water body like Pelican Lake. However 
aquatic turtles are most likely to move to other water bodies during drought conditions (Gibbons et al. 
1983). Horseshoe Lake water levels did not change appreciably during our observations there starting in 
2017. 
 We have no data to confirm any of the hypotheses above for the perceived decline of turtles, 
Since we observed only non-native turtle species in the lake, the decline may be inconsequential from a 
conservation perspective, although turtles do provide important ecological services including keeping 
water bodies clean (Lindsay et al. 2013, Lovich et al. 2018b). 
 Failure to detect western pond turtles at Mojave Narrows Regional Park is also puzzling as there 
is a CNDDB record there in 1989 (Table 4), and they still occur upstream in the West Fork Mojave River 
(Lovich pers. obs.). Turtles at the latter location would only be able to access Mojave Narrows Regional 
Park during floods when the river flows aboveground between the sites. The failure to detect pond turtles 
at Palisades Ranch is unexpected because of the presence of what looks like excellent habitat. Given the 
dense riparian vegetation at Palisades Ranch, it is more likely that pond turtles exist in places we were 
unable to trap than it is for them to be absent from the area. Nevertheless, we could find no previous 
records of pond turtles at Palisades Ranch. Bullfrogs and human modification of the environment have 
also been implicated in the decline of western pond turtles (Nicholson et al. 2020). A future detection of 
pond turtles would not be unexpected. 
 During our surveys we detected only three species of amphibians (Baja California tree frogs, 
American bullfrogs, and a western toad), all at Palisades Ranch. The American bullfrog is an introduced 
non-native to California. We expected to see and hear more western toads due to the fact that they are not 
uncommon along the Mojave River (e.g., Camp Cady 86 river km downstream; Cummings et al. 2018). 
The abundance of Baja California tree frogs at Palisades Ranch is not surprising given their wide 
distribution in wetlands of the Mojave Desert (Bradford et al. 2005). 
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 The fact that we did not observe any red-legged frogs or arroyo toads, coupled with the fact that 
there are no historical records of either within the survey protocol-mandated 1.6 km of Palisades Ranch, 
argues strongly against their current presence. In addition, available habitat is suboptimal for either 
species. The best arroyo toad habitat was observed in March when water was flowing over the sandy, 
braided channel of the river near the disused airstrip on the ranch (Site 2). However, successful 
reproduction and recruitment is not possible in ephemeral streams unless water is available for a 
minimum of 4-5 months of the year (Thomson et al. 2016), and that does not normally occur in this reach 
of the Mojave River. Perennial water bodies at the site are not only unsuitable habitat for arroyo toads but 
facilitate the co-occurrence of predators like bullfrogs (Miller et al. 2012). 
 Habitat at the ranch may appear to be suitable for red-legged frogs from a purely abiotic 
perspective. They use a wide variety of wetland types (Thomson et al. 2016) as found at the ranch but the 
presence of the introduced bullfrogs compromises habitat quality. The presence of bullfrogs and some 
invasive fish species (e.g., Gambusia and Lepomis) has been demonstrated to have negative effects on the 
survival and condition of red-legged frogs due to predation and more complex interactions (Doubledee et 
al. 2003, Lawler et al. 1999). Recent modelling research suggests that the distribution of both pond turtles 
and arroyo toads exhibit a negative relationship with increased stream temperatures (Rogers 2020). Thus, 
the effects of global warming may need consideration in their future conservation. 
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TABLES 

Table 1. Data on trap locations and trap hour efforts for southwestern pond turtles. Locality abbreviations are as follows: MNRP = Mojave 
Narrows Regional Park; PR = Palisades Ranch. GPS coordinates are given in UTM (NAD 83, Zone 11S). Temperature data were acquired for the 
Victorville area (central to both study sites) using National Weather Service/ National Oceanic and Atmospheric Administration and 
https://www.wunderground.com. 

Locality Trap 
types 

Total 
number 
of traps 

Dates set GPS locations of 
traps (UTM, NAD 
83, Zone 11S) 

General 
weather 
conditions 

Water temperature 
range recorded 
(°C) 

Minimum Air 
Temperature 
(°F)/(°C) 

Maximum Air 
Temperature 
(°F)/(°C) 

Number 
turtles 
captured 

Total 
trap 
hours 

MNRP Hoop 2 05/03/17 474783 E, 3818800 N 
474834 E, 3818841 N 

Sunny 20.8 55.4/ 13.0 92.8/ 33.7 0 4.0 

PR Hoop 2 10/03/17 ± 
10/04/17 

467543 E, 3837005 N 
467562 E, 3837019 N 

Sunny, windy 15.0 ± 17.9 38.1/ 3.4 77.4/ 25.2 0 40.5 

PR Hoop 3 06/18/19 ± 
06/20/19 

467543 E, 3837005 N 
467546 E, 3837006 N 
467518 E, 3837021 N 

Sunny 18.3 ± 20.4 56.6/ 13.7 101.4/ 38.6 1 (T. s. 
elegans) 

135.5 

PR Hoop 3 07/09/19 ± 
07/11/19 

467543 E, 3837005 N 
467546 E, 3837006 N 
467518 E, 3837021 N 

Sunny, light 
breezes 

18.6 ± 24.2 54.1/ 12.3 101.1/ 38.4 0 127.4 

PR Hoop 3 07/31/19 ± 
08/01/19 

467543 E, 3837005 N 
467518 E, 3837021 N 
467459 E, 3837007 N 

Sunny 19.8 ± 24.0 61.1/ 16.2 98.6/ 37.0 0 60.0 

MNRP Hoop 8 09/17/19 ± 
09/18/19 

474747 E, 3818845 N 
474759 E, 3818848 N 
474388 E, 3819238 N 
474398 E, 3819195 N 
474403 E, 3819182 N 
474747 E, 3818789 N 
474828 E, 3818833 N 
474779 E, 3819002 N 

Sunny, windy 20.7 48.5/ 9.2 85.4/ 29.7 1 (T. s. 
elegans) 

155.4 

PR Hoop 3 06/01/20 ± 
06/02/20 

467518 E, 3837021 N 
467338 E, 3837018 N 
467571 E, 3837020 N 

Overcast 18.1 ± 18.5 51.8/ 11.0 94.8/ 34.9 0 56.5 

https://www.wunderground.com/


16 
 

Locality Trap 
types 

Total 
number 
of traps 

Dates set GPS locations of 
traps (UTM, NAD 
83, Zone 11S) 

General 
weather 
conditions 

Water temperature 
range recorded 
(°C) 

Minimum Air 
Temperature 
(°F)/(°C) 

Maximum Air 
Temperature 
(°F)/(°C) 

Number 
turtles 
captured 

Total 
trap 
hours 

MNRP Hoop 10 06/02/20 ± 
06/03/20 

474794 E, 3818902 N 
474692 E, 3819022 N 
474548 E, 3819267 N 
474381 E, 3819297 N 
474379 E, 3819298 N 
474380 E, 3819284 N 
474382 E, 3819284 N 
474527 E, 3819112 N 
474542 E, 3819067 N 
474567 E, 3819008 N 

Partly sunny 
to sunny 

22.7 ± 22.8 57.1/ 13.9 100.3/ 37.9 0 226.7 

PR Hoop 3 06/15/20 ± 
06/16/20 

467100 E, 3837023 N 
467173 E, 3837020 N 
467289 E, 3837019 N 

Sunny, windy 18.2 ± 19.2 52.3/ 11.3 92.4/ 33.6 0 60.0 

MNRP Hoop, 
basking 

11 06/16/20 ± 
06/17/20 

474794 E, 3818902 N 
474692 E, 3819022 N 
474548 E, 3819267 N 
474519 E, 3819321 N 
474381 E, 3819297 N 
474379 E, 3819298 N 
474380 E, 3819284 N 
474527 E, 3819112 N 
474542 E, 3819067 N 
474567 E, 3819008 N 
474738 E, 3818842 N 

Sunny, light 
breezes 

21.0 ± 21.6 56.7/ 13.7 91.5/ 33.1 1 (T. s. 
elegans) 

253.0 

MNRP Hoop 9 08/16/20 ± 
08/17/20 

474794 E, 3818902 N 
474555 E, 3819242 N 
474548 E, 3819267 N 
474519 E, 3819321 N 
474381 E, 3819297 N 
474382 E, 3819284 N 
474542 E, 3819067 N 
474694 E, 3818849 N 
474738 E, 3818842 N 

Sunny 26.1 ± 26.4 68.9/ 20.5 110.1/ 43.4 0 200.1 
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Table 2. Condensed summary of presence/absence survey protocols for target amphibian species at 
Palisades Ranch. Survey protocols for California red-legged frogs (RLF; Rana draytonii) and arroyo 
toads (AT; Anaxyrus californicus) were adopted from protocols set forth by the U.S. Fish and Wildlife 
Service. 

RLF Survey Protocol Bullet List AT Survey Protocol Bullet List 

x Adopted from 
https://nrm.dfg.ca.gov/FileHandler.ashx?Do
cumentID=83914&inline 

x Search for records of observations with 1.6 
km of the site 

x Perform two day surveys and four night 
surveys during breeding season (25 
February ± 30 April); look for egg masses 

x Perform one day survey and one night 
survey during non-breeding season (1 July ± 
30 September) 

x Total survey window is 1 January ± 30 
September 

x Perform up to eight surveys total, with seven 
days in between survey sessions 

x Nighttime surveys should commence at least 
1 hr after sunset 

x Weather conditions: 
o Air temperature should be > 50°F 
o Wind speeds should be < 5 mph 
o Skies should be clear to partly cloudy 

x Adopted from 
https://www.fws.gov/pacific/ecoservices/en
dangered/recovery/documents/AroyoToad.1
999.protocol.pdf 

x Search for records of observations within 
1.6 km of the site 

x Perform six surveys during the breeding 
season (15 March ± 1 July), with seven days 
between survey sessions 

x One survey each in April, May, and June 
x Daytime and nighttime surveys should be 

performed during the same 24-hour period 
x Nighttime surveys should occur between 1 

hr after dusk and midnight 
x Weather conditions: 

o Air temperature should be > 55°F 
o Do not conduct surveys during 

inclement weather or flows 
o Do not conduct surveys during full 

moons 

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=83914&inline
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=83914&inline
https://www.fws.gov/pacific/ecoservices/endangered/recovery/documents/AroyoToad.1999.protocol.pdf
https://www.fws.gov/pacific/ecoservices/endangered/recovery/documents/AroyoToad.1999.protocol.pdf
https://www.fws.gov/pacific/ecoservices/endangered/recovery/documents/AroyoToad.1999.protocol.pdf
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Table 3. Planned and performed surveys for California red-legged frogs (RLF; Rana draytonii) and arroyo toads (AT; Anaxyrus californicus) at 
Palisades Ranch��8QGHU�³7DUJHW�VSHFLHV´��WULS�QXPEHU�UHIHUV�WR�WKH�VHTXHQWLDO�QXPEHU�RI�SODQQHG�WULSV�IRU�HDFK�VSHFLHV�LQ�RUGHU�WR�SHUIRUP�Whe 
correct number of surveys at the appropriate intervals laid out by the U.S. Fish and Wildlife presence/absence survey protocols for each species. 
7ULSV�ODEHOHG�DV�³EDFNXS´�ZHUH�SODQQHG�LQ�FDVH�ZHDWKHU�FRQGLWLRQV�ZHUH�DGYHUVH�HQRXJK�WR�FDQFHO�D�SULRU planned trip in the season. See 
Appendices B and C, respectively, for all data recorded on Habitat Site Assessments and Survey data sheets for both RLF and AT. 

Planned 
Dates 
(2020) 

Target 
species 

Number 
day 

surveys 

Number 
night 

surveys 

Work 
performed 

(Y/N) 
Weather Moon phase(s) Amphibian species observed 

Water 
temperature 

range 
recorded (°C) 

03/09-03/11 RLF (Trip 1) 2 3 Y Partly cloudy to 
intermittent drizzle 

Full to waning 
gibbous 

American bullfrogs (Lithobates 
catesbeianus); 

Baja California tree frogs 
(Pseudacris hypochondriaca) 

11.6 ± 14.4 

03/24-03/26 RLF (Trip 2); 
AT (Trip 1) 2 2 N - New to waxing 

crescent - - 

04/02-04/03 AT (Trip 2) 1 1 N - First quarter to 
waxing gibbous - - 

04/15-04/17 AT (Trip 3) 1 1 N - Waning crescent - - 
05/18-05/20 AT (Trip 4) 1 1 N - Waning crescent - - 

06/01-06/03 AT (Trip 5) 1 1 Y Overcast, light 
breezes Waxing gibbous 

American bullfrogs (Lithobates 
catesbeianus); 

Baja California tree frogs 
(Pseudacris hypochondriaca) 

18.1 ± 18.5 

06/15-06/17 AT (Trip 6) 1 1 Y Clear to mostly 
cloudy with breeze Waning crescent 

American bullfrogs (Lithobates 
catesbeianus); 

Baja California tree frogs 
(Pseudacris hypochondriaca) 

18.2 ± 19.2 

06/29-07/01 Backup AT 
Trip 1 1 N - Waxing gibbous - - 

7/20-7/22 RLF (Trip 3) 1 1 N - New moon to 
waxing crescent - - 

7/27-7/29 Backup RLF 
Trip 1 1 N - First quarter to 

waxing gibbous - - 
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Table 4. Summary of records for southwestern pond turtles (Actinemys pallida) in the Mojave River and its drainages. Records were acquired 
from the scientific literature, technical reports, VertNet (vertnet.org), and/or the California Natural Diversity Database (CNDDB). Observation 
dates are original dates of field observation or collection. CNDDB occurrence numbers are given to facilitate record location. Latitude, longitude, 
and elevations were acquired via CNDDB and GPS locations. Source indicates the original source of the data, and information source indicates 
where we pulled the summarized records. Museum abbreviations are as follows: LACM = Natural History Museum of Los Angeles County; MVZ 
= Museum of Vertebrate Zoology; SDNHM = San Diego Natural History Museum. 
Observation 
date 

CNDDB 
occurrence 
# 

Key quad Location Latitude Longitude Elev-
ation 
(m) 

Source Comments Information 
source 

Unknown 811 Yermo 
(3411687) 

Yermo 34.90579 -116.82149 585 Museum records 
from LACM, field 
note records, and 
reports. 

LACM #7997. B. 
Brattstrom considers 
this population 
extirpated (1990). 

CNDDB 

1987-XX-XX 848 Cave 
Mountain 
(3511613) 

Afton Canyon, 
Cady Mountains 

35.02765 -116.34584 408 Museum records, 
reports 

Observed by T. 
Papenfuss and R. 
Rado (1987). 
Observed by 
Brattstrom (unknown 
date). 

CNDDB 

Multiple 903 Manix 
(3411685) 

Camp Cady 
Wildlife Area 

34.93646 -116.61109 524 Email 
communication, 
field survey forms, 
phone conversation, 
museum records, 
field note records, 
reports 

Observed in 1980, 
1987, 1998-1999 (K. 
Meyer USGS report 
form), 2012 

CNDDB, 
Lovich and 
Meyer (2002) 

1987-XX-XX 916 Harvard Hill 
(3411686); 
Yermo 
(3411687) 

Mojave River, 5 
mi. E of Yermo 

34.90636 -116.74642 561 Reports, letters, 
museum records 
from SDNHM 

SDNHM #17135-
17136 (unknown 
date). Brattstrom 
considers this 
population extirpated 
(1990). 

CNDDB 

http://vertnet.org/
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Observation 
date 

CNDDB 
occurrence 
# 

Key quad Location Latitude Longitude Elev-
ation 
(m) 

Source Comments Information 
source 

1989-09-09 968 Victorville 
(3411753) 

North end of 
narrow pool of 
water in lower 
slough, approx. 
0.15 mi. N of 
Middle Lake and 
0.5 mi. W of 
Mojave River. 

34.51868 -117.27821 841 S. Myer field survey 
form 

Adults observed 
basking. Location in 
Mojave Narrows 
Regional Park. 

CNDDB 

2004-07-15 1144 Victorville 
(3411753) 

0.7 mi west of 
Hwy 18, 6 mi. 
NNW of 
Victorville 

34.61896 -117.35562 238 Field survey form 
(wastewater 
treatment plant area) 

One adult observed 
over 8 surveys 
conducted. Closest 
location to Palisades 
Ranch. 

CNDDB 

2006-04-30 1173 Silverwood 
Lake 
(3411733) 

Summit Valley, 
1.17 mi N of 
Silverwood Lake 
Dam 

34.32212 -117.31284 956 Field survey form Two adult turtles 
observed 

CNDDB 

Multiple 1175 Dunn 
(3511614) 

Mojave River in 
Afton Canyon, 
from railroad 
bridge just S of 
campground to 
approx. 0.4 mi 
further west 

35.03722 -116.38422 434 Manuscript (Lovich 
and Meyer 2002), 
field survey forms 
(Lovich, 
unpublished), 
museum records 
from MVZ 

Specimen collected 
1987 (MVZ #227728). 
Adults observed 1998-
1999. 1 adult female 
observed 2017. 

CNDDB,  
Lovich and 
Meyer (2002) 

2016-06-14 1495 Dunn 
(3511614) 

Mojave River in 
Afton Canyon, 
approx. 0.4 mi E of 
the railroad bridge 
south of the 
campground 

35.03639 -116.37611 423 Report (Lovich et 
al. 2018) 

Hatchling photograph 
(2016) 

CNDDB, 
Lovich and 
Meyer (2002) 

Multiple 1496 Silverwood 
Lake 
(3411733) 

Las Flores Ranch, 
West Fork Mojave 
River, 1.0 mi. 
NNE of Cedar 
Springs Dam 

34.31935 -117.30621 952 Survey reports 
(Lovich, 
unpublished) 

Adults captured 2017-
2019 

CNDDB/ 
Lovich data 
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Table 5. Summary of records for California reg-legged frogs (Rana draytonii) in the Mojave River and its drainages. Records were acquired from 
the scientific literature, technical reports, VertNet (vertnet.org), and/or the California Natural Diversity Database (CNDDB). Observation dates are 
original dates of field observation or collection. CNDDB occurrence numbers are given to facilitate record location. Latitude, longitude, and 
elevations were acquired via VertNet and CNDDB. Source indicates the original source of the data, and information source indicates from where 
we pulled the summarized records. Museum abbreviations are as follows: CAS = California Academy of Sciences. 

Observation 
date 

CNDDB 
occurrence 
# 

Key quad Location Latitude Longitude Elev-
ation 
(m) 

Source Comments Information 
source 

1917-06-18 13 Victorville 
(3411753) 

Victorville 34.53464 -117.28755 838 Museum record from 
CAS. Collected by 
J.R. Slevin and I. 
McGuire  

CAS #42848 CNDDB 

1917-06-21 - Victorville 
(3411753) 

Victorville 34.53464 -117.28755 838 Museum record from 
CAS. Collected by 
J.R. Slevin and I. 
McGuire  

CAS #42849 VertNet 

Unknown 14 Silverwood 
Lake 
(3411733) 

Mojave River 
Public Camp; 3 
miles NE of 
Silverwood Lake 

34.33111 -117.2657 951 Bureau of Land 
Management 
compilation of 
historic museum 
specimen information 
for Rana aurora 
(draytonii) 

Information 
collected during 
the preparation 
of "The 
California 
Desert Plan". 
1980. 

CNDDB 

http://vertnet.org/
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Table 6. Summary of records for arroyo toads (Anaxyrus californicus) in the Mojave River and its drainages. Records were acquired from the 
scientific literature, technical reports, VertNet (vertnet.org), and the California Natural Diversity Database (CNDDB). Observation dates are 
original dates of field observation or collection. CNDDB occurrence numbers are given to facilitate record location. Latitude, longitude, and 
elevations were either given by VertNet and CNDDB or were acquired Google Earth. Source indicates the original source of the data, and 
information source indicates from where we pulled the summarized records. Museum abbreviations are as follows: LACM = Natural History 
Museum of Los Angeles County; LMNH-LSU/ LSU = Louisiana Museum of Natural History at Louisiana State University; MVZ = Museum of 
Vertebrate Zoology; SDNHM = San Diego Natural History Museum. 
Observation 
date 

CNDDB 
occurrence 
# 

Key 
quad 

Location Latitude Longitude Elev-
ation 
(m) 

Source Comments Information 
source 

Multiple 28 Lake 
Arrowh
ead 
(34117
32), 
Silverw
ood 
Lake 
(34117
33) 

West Fork of 
Mojave River and 
Deep Creek, 0.2 
to 1.6 mi west of 
spillway, Mojave 
River Forks RP, 
and San 
Bernardino NF 

34.34182 -117.2343 920 Multiple permit reports, 
field survey forms, data 
summaries, memos, 
species accounts, 
survey results 

Surveys spanned from 
0.6 mi SE of spillway to 
Arrowhead Lake Rd. 
Observations in 1995, 
1999, 2001, 2003, 2004, 
2005, 2006, 2008. 
Observations of adults, 
tadpoles, and juveniles. 

CNDDB 

Multiple 92 Silverw
ood 
Lake 
(34117
33) 

Along Grass 
Valley Creek in 
the vicinity of 
Hwy 173, west of 
County Regional 
Park campground, 
and 2.8 mi NE of 
Cedar Springs 
Dam 

34.32686 -117.27083 975 Multiple survey 
reports, letters, field 
survey forms, telemetry 
studies 

R. Ramirez locations 
included in this record. 
Observations in 2001, 
2005, 2006. 
Observations of adults, 
larvae, egg masses, and 
vocalizations. Includes 
radio tracking of toads. 

CNDDB 

http://vertnet.org/
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Observation 
date 

CNDDB 
occurrence 
# 

Key 
quad 

Location Latitude Longitude Elev-
ation 
(m) 

Source Comments Information 
source 

Multiple 94 Silverw
ood 
Lake 
(34117
33) 

Horsethief 
Canyon and West 
Fork of Mojave 
River, Summit 
Valley, North of 
Silverwood Lake, 
Rancho Las 
Flores 

34.32531 -117.30352 963 Multiple field surveys, 
radio telemetry studies, 
and museum records 
for SDNHM. Includes 
studies by R. Ramirez. 

Includes field surveys 
(1998), radio tracking 
individuals (1999, 2000, 
2001, 2005, 2006), and 
museum records 1966-
1967 (SDNHM #47464, 
47792, 65648-65658). 
Includes adult, larvae, 
and juvenile 
observations. 

CNDDB 

Multiple 95 Cajon 
(34117
34) 

Little Horsethief 
Canyon west of 
the dam, approx. 
1 mi west of 
Little Horsethief 
Ranch 

34.31338 -117.40522 1082 Multiple permit reports, 
letters, monitoring 
reports, data 
summaries, species 
accounts, and survey 
results 

Observations from 1995, 
1996, 1998, 1999. 
Includes observations of 
adults, tadpoles, and 
metamorphs. 

CNDDB 

Multiple 96 Lake 
Arrowh
ead 
(34117
32) 

Deep Creek 
between hot 
spring and warm 
spring, about 1-2 
creek miles east 
of Kinley Creek, 
San Bernardino 
National Forest 

34.34317 -117.17481 1097 Multiple survey 
reports, data 
summaries, museum 
records (LMNH-LSU, 
LACM), and species 
accounts 

Museum specimens 
from 1963 (LSU 
#11995-97) and 1967 
(LACM #88013). 
Observations from 1995, 
1997, 1998, 1999, 2001, 
2003, 2004, 2006. 
Observations of adults, 
juveniles, metamorphs, 
tadpoles 

CNDDB 

2009-05-28 107 Silverw
ood 
Lake 
(34117
33) 

Vicinity of 
SR138, 
immediately east 
of Oak Springs 
Road, Horsethief 
Canyon 

34.31552 -117.3581 1006 M. Glenn field survey 
form 

5 adults observed CNDDB 
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Observation 
date 

CNDDB 
occurrence 
# 

Key 
quad 

Location Latitude Longitude Elev-
ation 
(m) 

Source Comments Information 
source 

2001-05-17 113 Cajon 
(34117
34) 

SE of Hwy 138 at 
Little Horsethief 
Canyon Road, 
approx. 1.1 mi 
east of Cajon 
Pass, West 
Summit Valley 

34.32394 -117.40901 1094 Multiple sources 
including a letter and 
survey results 

Gravid toad observation 
freshly killed on 
highway 

CNDDB 

Multiple 114 Silverw
ood 
Lake 
(34117
33) 

West Fork of 
Mojave River at 
SW Silverwood 
Lake, approx. 0.3 
mi ESE of Hwy 
138 at Cleghorn 
Road, Silverwood 
Lake State 
Recreation Area 

34.28668 -117.34971 1030 Multiple sources 
including an annual 
permit report and 
monitoring report 

Multiple adults observed 
in 2003 and 2004 

CNDDB 

1995-05-25 120 Lake 
Arrowh
ead 
(34117
32) 

East of 
Arrowhead Lake 
Road at Welsh 
Lane, 0.7 mi NW 
of Mojave Dam 
spillway, 0.7 mi 
SSE of BM2981, 
Hesperia 

34.35097 -117.2412 901 K. Beaman et al.
unpublished surveys for
arroyo toads

Adults detected during 
field surveys 

CNDDB 

1991-08-01 121 Lake 
Arrowh
ead 
(34117
32) 

Deep Creek, just 
north of Bacon 
Flats, 1 mi. WNW 
of Devils Hole, 1 
mi. E of Lake
Arrowhead
airport

34.30618 -117.13242 1262 Multiple survey 
reports, data 
summaries, and species 
accounts 

Observations of adults 
only in 1991, though 
surveys were also 
performed in 1995, 
1997, 1999, 2002, 2003, 
and 2005. 

CNDDB 
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Observation 
date 

CNDDB 
occurrence 
# 

Key 
quad 

Location Latitude Longitude Elev-
ation 
(m) 

Source Comments Information 
source 

2003-XX-XX 124 Lake 
Arrowh
ead 
(34117
32) 

Kinley Creek just 
E of Burnt Flat, 
0.4 mi NNE of 
BM4388 on Hwy 
173, 2.5 mi NNE 
of Toll Road 
Campground 

34.32606 -117.19193 1282 Species account and 
letter 

Tadpoles observed in 
2003. No observations 
during surveys in 2004 
and 2005. 

CNDDB 

1949-04-16 130 Hinkley 
(34117
82) 

Along Mojave 
river, approx. 4 
mi. SE of Hinkley
PO and 6.4 mi. W
of Barstow PO

34.8897 -117.1378 671 LMNH-LSU Museum 
Record 

LSU #14674 CNDDB 

Multiple 132 Victorv
ille 
(34117
53) 

Mojave River 
near lower 
narrows and 
Mojave Heights, 
approx. 3 mi. 
NNW of 
Victorville and 
4.5 mi. E of 
Adelanto PO 

34.5755 -117.32511 811 MVZ Museum Records 1949, 1953, 1954, 1955, 
1956 records. MVZ 
#62816, 63885-63888, 
49244-49247, 49540, 
58461, 61033-61037 

CNDDB 

Multiple 133 Victorv
ille 
(34117
53) 

Along the Mojave 
River from Hwy 
18 (Happy Trails 
Hwy) north to 
Hwy 15 (Barstow 
Fwy), Victorville 

34.53441 -117.28837 823 Museum Records from 
SDNHM and MVZ 

Museum specimens 
from 1930 (SDNHM 
#2481, 2482, 2542, 
2543), 1932 (SDNHM 
#7038-7040), and 1979 
(MVZ #171393-171397) 

CNDDB 

1967-06-19 136 Silverw
ood 
Lake 
(34117
33) 

Vicinity of Miller 
Canyon, between 
the SE tip of 
Silverwood Lake 
and Pilot Rock 
Conservation 
Camp 

34.2729 -117.2965 1091 Museum Records from 
SDNHM 

Museum specimens 
from 1967 (SDNHM 
#65659-65661, 65641-
65645) 

CNDDB 
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Observation 
date 

CNDDB 
occurrence 
# 

Key 
quad 

Location Latitude Longitude Elev-
ation 
(m) 

Source Comments Information 
source 

2017-04-20 153 Silverw
ood 
Lake 
(34117
33) 

Horsethief 
Canyon, approx. 
0.1 mi. WSW of 
Hwy 138 at Hwy 
173, and 2.0 mi. 
WNW of Cedar 
Springs Dam, 
NW of 
Silverwood Lake 

34.31175 -117.34782 991 Field survey form Observations of adults 
and tadpoles 

CNDDB 

1934-06-21 - Lake 
Arrowh
ead 
(34117
32) 

Near junction of 
Deep Creek and 
"Little" Mojave 
River 

34.34218 -117.21614 961 LACM record. 
Collected by Bogert. 

LACM #11368. 
Voucher specimen is 
lost. LACM notes that a 
reservoir now exists in 
the collection location. 

VertNet/ 
LACM 

1934-06-21 - Lake 
Arrowh
ead 
(34117
32) 

Near junction of 
Deep Creek and 
"Little" Mojave 
River 

34.34218 -117.21614 961 LACM record. 
Collected by Bogert. 

LACM #11369. 
Voucher specimen is 
lost. LACM notes that a 
reservoir now exists in 
the collection location. 

VertNet/ 
LACM 

1955-07-19 - Lake 
Arrowh
ead 
(34117
32) 

1 mi West of 
Mojave River 
Public Camp 

34.34437 -117.24501 967 LACM record. 
Collected by 
Cunningham. 

LACM #11656. 
Voucher specimen is 
lost. LACM notes the 
collection location 
coordinates are derived 
from 
www.calsign.com/minin
g/countydata/sanbernard
ino5.htm 

VertNet/ 
LACM 
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Observation 
date 

CNDDB 
occurrence 
# 

Key 
quad 

Location Latitude Longitude Elev-
ation 
(m) 

Source Comments Information 
source 

1955-07-19 - Lake 
Arrowh
ead 
(34117
32) 

1 mi West of 
Mojave River 
Public Camp 

34.34437 -117.24501 967 LACM record. 
Collected by 
Cunningham. 

LACM #11659. 
Voucher specimen is 
lost. LACM notes the 
collection location 
coordinates are derived 
from 
www.calsign.com/minin
g/countydata/sanbernard
ino5.htm 

VertNet/ 
LACM 

Unknown - Lake 
Arrowh
ead 
(34117
32) 

Deep Creek 
Canyon, 3 mi. 
south of 
confluence with 
Mojave River 

34.34360 -117.19989 1004 LACM record. LACM #178110. 
Voucher specimen is 
cleared and stained. 
Latitude and longitude 
were approximated by 
calculating 3 river miles 
upstream from the Deep 
Creek confluence with 
the Mojave River. 

VertNet/ 
LACM 
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Table 7. Incidental turtle captures at Mojave Narrows Regional Park and Palisades Ranch over the entire course of trapping efforts. Locality 
abbreviations are as follows: MNRP = Mojave Narrows Regional Park; PR = Palisades Ranch. GPS coordinates are given in UTM (NAD 83, Zone 
11S). Column abbreviations for measurements are as follows: CL = carapace length, PL = plastron length, CW = carapace width, CH = carapace 
height. 
Locality Species Sex Capture 

method 
Date of first 
capture 

GPS 
location 

Weight 
(g) 

CL (cm) PL (cm) CW (cm) CH (cm) Comments 

PR Trachemys 
scripta 
elegans 

M Hoop 06/19/2019 467543 E, 
3837005 N 

1700 22.0 19.5 15.9 8.5 Removed and placed at a 
herpetological sanctuary 

MNRP Trachemys 
scripta 
elegans 

M Hoop 09/18/2019 474759 E, 
3818848 N 

610 16.3 - - - Melanistic male. Marked with 
cohort notch (single notch, left 
femoral scute of plastron). 

MNRP Trachemys 
scripta 
elegans 

M Hoop 06/17/2020 474692 E, 
3819022 N 

375 13.6 12.4 10.9 5.0 Marked with cohort notch 
(double notch, left femoral scute 
of plastron). 
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FIGURES 
 
Figure 1. Map showing the study site locations at Palisades Ranch and Mojave Narrows Regional Park 
(starred red location markers) along the Mojave River (blue line) in San Bernardino County, California. 
Map created using Google Earth. 
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Figure 2. Mojave Narrows Regional Park in Victorville, California. Photo panels show A) a view of the southern end of Horseshoe Lake looking 
towards the heavily vegetated island in its center (hoop trap in foreground); B) the protected marsh area just north of Horseshoe Lake; C) a sign 
accompanying a hoop trap set on the mainland area that is accessible to the public; and D) a view of the north side of Horseshoe Lake, with a 
portion of the small islet nickQDPHG�³'XFN�,VODQG´�WR�WKH�ULJKW�VLGH�RI�WKH�SKRWR��3KRWRV�E\�8�6��*HRORJLFDO�6XUYH\. 

A B 

C D 

B 
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Figure 3. Areas of concentrated turtle trapping at Palisades Ranch near Helendale, California. Photo panels show A) the large, main beaver pond 
adjacent to the defunct bridge on the east side of the property (hoop trap in background, camera trap in foreground); B) the unmaintained, flooded 
road running east-west through the property (hoop trap on left, camera trap on right); C) a hoop trap being set on the north side of the defunct 
bridge; and D) a hoop trap set in a heavily vegetated and shaded area just east of the defunct bridge (camera trap in foreground). Photos by U.S. 
Geological Survey. 

A B 

C D 
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Figure 4. Survey windows, surveys performed, and dates song meter was set to record audio for red-legged frogs (RLF) and arroyo toads (AT) at 
Palisades Ranch. 
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Figure 5. Red-legged frog and arroyo toad survey sites at Palisades Ranch near Helendale, California. Photo panels show A) the unmaintained, 
flooded road transect at survey Site 1; B) beaver damming along the flooded road transect at survey Site 1; C) flowing water at survey Site 2 
located adjacent to the airstrip on the north side of the property; and D) Wildlife Acoustics Song Meter SM4 secured in a cottonwood tree in the 
riparian area along the flooded road. Photos by U.S. Geological Survey. 

 

A B 

C D 
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Figure 6. Anterior view of a non-native, adult male red-eared slider turtle (Trachemys scripta elegans) 
captured in a hoop trap at Palisades Ranch on 19 June 2019. Photo by U.S. Geological Survey. 
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Figure 7. Non-native, adult male red-eared sliders (Trachemys scripta elegans) captured in hoop traps at 
Mojave Narrows Regional Park. Photo panels A and B show dorsal and ventral views, respectively, of the 
male T. s. elegans captured on 18 September 2019. Photo panels C and D show dorsal and ventral views, 
respectively, of the male T. s. elegans captured on 17 June 2020. Photos by U.S. Geological Survey. 

 

A B 

C D 
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Figure 8. Baja California tree frogs (Pseudacris hypochondriaca) observed during field survey transects 
for other targeted species of amphibians at Palisades Ranch. Photo panels A, B, and C show different 
colorations (green, orange, and brown, respectively) of adult P. hypochondriaca observed. Photo panels D 
and E show juvenile and tadpole P. hypochondriaca, respectively. Photos by U.S. Geological Survey. 

A B 

C D 

E 



37 

Figure 9. Photo of one adult American bullfrog (Lithobates catesbeianus) hand-captured during field 
survey transects for other targeted species of amphibians at Palisades Ranch. Photo by U.S. Geological 
Survey. 
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Figure 10. Photo of a hand-captured western toad (Anaxyrus boreas) metamorph observed during field 
survey transects for other targeted species of amphibians at Palisades Ranch. Species identification was 
confirmed by Ed Ervin (Associate Biologist, Merkel & Associates Inc., southern California amphibian 
expert). Photo by U.S. Geological Survey. 
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APPENDICES 

Appendix A. 

Datasheets for all turtles captured during trapping sessions at Palisades Ranch and Mojave Narrows 
Regional park from 2017-2020. Abbreviations on datasheets are as follows: Wt = weight, CL = carapace 
length, PL = plastron length, CW = carapace width, CH = carapace height. Recorder indicates the 
biologist recording the data: SRP = Shellie Puffer, KC = Kristy Cummings. 
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Appendix B. 

Datasheets for all habitat site assessments performed each day during California red-legged frog (Rana 
draytonii) and arroyo toad (Anaxyrus californicus) surveys at Palisades Ranch. These habitat site 
assessment sheets were modeled from U.S. Fish and Wildlife Service guidelines created for both species. 
Each habitat site assessment datasheet has two pages of data. 
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California Red-legged Frog Habitat Site Assessment Data Sheet 

Date of Site Assessment: t.>3 / 01 [Z-02,0 
(mnvddlyyyy) 

Site Assessment Biologists: __,(..,-9,...v)...,(,..¥)...,_ _ __,\.._t..LJf&u.i.C...;~"-
<t.ut • amt) (fir,t aamtjf 

Puf{rr 
(Last Hrot) (ftntt•mc) 

N 3~)0\1 A«(m} 

(UTM Coordiaates, NAO 83, Zone 11) 

(Lui uroc) (firsr oamt) 

Ele,•(m) 76 f 

I) Is this site within the current or historic range of the CRF (circle one)? YES Q 
2) Are there known records ofCRF within 1.6 km (I mi)ofthe site (circle one)? YES 9 

GENERAL AQUATIC HABITAT CHARACTERIZATION 

POND: ~-<q~t- t vcv·/ iA ,9f:( - C¾'-{Qtw P--,M beO~ dcuYIS 
Size: \lQD:t' S Maximum depth: 7 Zrn ·1,--, S<>rr>e p /c. Cl-1 

Vegetation: emergent, overhanging, dominant species: T'\pbA I i,NI IJ!MI<;, 
k9$:o',N@dS, tv\'.'i\ble1t<ted a:f f01fd of r12Wido;c 

Substrate: ,abd'::j bQINro 
I 

m,1dd~ sJ ovgan,c 

Perennial o Eph~meral (circle ~11e). If ephemeral, date it goes dry: ________ _ 
p<:>OI', be\,\r--(1 \u-(~-6~ ~(),/ev dtl.AY\S oJtf p-e¥e,nr.i"'1l 

STREAJ\>I: -F \cock<\ !Qo_d 
Bank full width: l - 1 I;, r 1u S ( i; l'V' > 
Depth at bank full: --'tl~/.ct<s....---
Stream gradient: N / A; 

'\\~ et<:)SSeS ~L)?!'O~ t:-"> V\l .$ 1S ~tood~q +hf 
Are there pools (circle one)~ NO M<>\Cl'lt ~\'tt- · v,h1(h f Lo'ir' t $ 4 rJ 

If yes, - ~4-()- ·,s. -e.fhe,rnenu 
Size of stream pools: - ('("'CJ'\1 rled. ~:ii::xS: 
Maximum depth of stream pools: 0 , 3 no ~ood -fuv ~• ~$ 

l.,l:,;'('L off -\he W..u 
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California Red-legged Frog Habitat Site Assessment Data Sheet 

Characterize non-pool habitat: run, riffle, glide, other: _________ _ 

Vegetation: emergent, overhanging, dominant species: _'.f~1ujp2,:ho=._4,d<.1.011-1!llaii+Pi>:a1.1.0.ul~ 
(.Q tisW:W>(01S , 1N\\\0W \ 1 

' Subs1rate: $0,.Qdi I rou.dd'J !WfJO,DiC 

Bank description: "wn1-:£" O Y-< of::h:-b :futroed b-j be.ayer 
6NY'$ 1 \::xlll't S!'.YYJ \I .f\~;M1 q.#kt~ 

Perennial or~ {circle une). If ephemeral, date it goes dry: _______ _ 

Other aquatic habitat characteristics, species observations, drawings, or comments: 

2 
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California Red-legged Frog Habitat Site Assessment Data Sb~t 

Date of Site Ass~sment: 0 1.,02,_0 

Site Assessment Biologists: (mm: & S,he\h t 
(La3t t1.amt) (fir1t na.mt) 

wmmioqs ct.as, oainel (first narn} 

{Lau nanlt) (tint a:uo.t) 

Site Location: En l\~es \ZQ bC~ l omY 
(County, General location oame) 

Acc(m) Elev(m) 1 5g 
(UTM Coordinates, NAD 83, Z-0nt II) 

I) Is this site within the current or historic range of the _CRf ( circle one)? YES e 
2) Are there known recordsofCRF within 1.6 km (I mi) of the site (circle one)? YES® 

GENERAL AQUATIC HABITAT CHARACTERIZATION 

POND: N JI\ Size: _________ _ Maximum depth:--=== =---

Vegetation: emergent, overhanging, dominant species: __________ _ 

Substrate: __ - - ~- -_____________________ _ 

Perennial or Ephemeral (circle one). If ephemeral, dale it goes dry: __________ _ 

STREAM: 
Bank full width: -e$\'. . 1C,~ W ""' 
Depth at bank !\rll: ~.,..._ of: wo-1:if' C..U.IY~\'-J up -to "-' 2. 'o - ~o 
Stream gradient: o\,.,,...~ pQO:f 

Are there pools (circle one)? YES €) 
If yes, 

Size of stream pools: _________ _ 
Maximum depth of stream pools: .....:=::::.... __ 
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California Red-legged Frog Habitat Site Assessment Data Sheet 

Characterize non-pool habitat: nm, riffle, glide, other: \ i ¼e Sl:::leer -flmi-
~fJO{. ~o)\o,I',) 1 qs:M',t rM',,\h,8 'l\lCJfilS 
Vegetation: emergent, overhanging, dominant species: ~~t'e(lr 

~~JS$ v,;tfuw.S_ Q,Ltrl:)?~ 
Substrate: ......:;;ial~~-------------------

Perennial O~irde one}. If ephemeral, date it goes dry: ____.,1.1.,.n......,$1.J,Y=-.,._e ___ _ 

Other aquatic habitat characteristics, species observations, drawings, or comments: 

- \-\a.rd ca\l $ of :P hiflOch::vc!flo.m dl-lYl"J da'/h<W 

- ""\"r\12, of ~\t, Y\\f€k' i !> ~~cV C\C,.())Ydl"j 'le 

TOf\./ Wi(\~I { l'f\Wt>) a I~ °'i QM'<\~ Su!'<\~\" 

- A:ci'JO.<.eri -~ ct!( .si"Y\p 

2 
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Arroyo Toad Habitat Site Assessment Data Sheet 

Date of Site Assessment: ~( ,/'XJ29 
(mmlddfm1') ,,.v !-<-l.. 

Site Assessment Biologists: .,_t,.. .. ...,lN':'CC=..:i~.i;~-"l!..S.l-_.::\..Ki~~~~:1-
<tur umt) ,iirsfoHJt) (Lui "'"') (fint 11arnc) 

(l,ut a.amt) (fin:t n•an) (LA$-1 aaru) (fintoamt) 

Site Location:_,,..~,:;..;:...,___.,~ ...... '.{Q>,C;.._...,'-'lt; ... t-:0~01-.::C:::::ti<::.:• N-"'\,,"l-l-,~~,..a,\ .... t.,,,SA,..~ ....... c-~=""'A-h:Ll,__~_f_l!J_o_~_~ !lo"-~ •. l.v•'~ 
(County, General locatioa name) ,.,,,, 'i{J,J 

Acc(m) £1ev(m) 7 b ( 
(UTM Coordinates, NAO SJ, Zone 11) 

I) Is this site within the curr'ent or historic range of the AT ( circle one)? YES e 
2) Are there known records of AT within I km of the site (circle one)? YES e 

GENERAL AQUATIC HABITAT CHARACTERIZATION 

POND: 
Size: __________ _ Maximum depth: ______ _ 

Vegetation: emergent, overhanging, dominant species: ___________ _ 

Substrate: __________________________ _ 

Perennial ~e one). If ephemeral, dale it goes dry: __,,_~,,_.,.,._{'f_._,.,_ _____ _ 

STREAM: 
Bank full width: :;k: f.m 
Depth at bank full: 
Stream gradient: k'i&,jo~ 
Are there pools (circle one)? YES t;;;> 

If yes, 

Size of stream pools: f,1,1@ !WWi $,< .. A5,k,., 
Maximum depth of stream pools: ,: I=,;.,_ -
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Arroyo Toad Habitat Site Assessment Data Sheet 

Charact~ze non~11abitat: run, riffle, glide, other: 
1 014. vn o rr: r:mi:l 

Vegetation: emergent, overhanging, domina11t species: 
d~· it99~W': 

Bank description: t.J/fii, ,f(;;f 

Perennial oreircle 011e}. If ephemeral, date it goes dry: -""'=M.c::tJl,/.tne:C,=-"-----

Other aquatic habitat characteris1ics, species observa1ions, drawings, or comments: 

~if b~, ~,.tt lk\\~,s 
3- ~roll£>.-.\"-~ ~~eold/ 

l - lyr.olt ~dfOk 
... A \ r \ \ -" "'-(\'j ~\'"\(\f)\A) J I,'\ WQl\4"' 

2 
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Arroyo Toad Habitat Site Assessment Data Sheet 

Date of Site AMessment: b/g./~ 
( romiddl_lft 

Site Assessment Biologists: _4,v=~•~~=--~J'e=Af-~-,L•~' nacu) (tint at.rot) 

(Lau nnuJ (Last o.amt) 

{firsl 01mtJ 

(firSt UM<') 

N Att(m} Eltv(ro) 7..£-( 
(UTM Coordinaces, NAD 83, Z..ne 11) 

I) Is this site within the current or histo; ic range of the AT (circle one)? YES @ 
2) Are there known records of AT within I km of the site (circle one)? YES @ 

GENERAL AQUATIC HABITAT CHARACTERIZATION 

POND: 
Size: _____ ...::,..~--- Maximum depth: _____ _ 

Vegeta1ion: emergent, over 1 

Substrate: __________ _::::,._ _____________ _ 

Perennial o~ {circle one). If ephemeral, date ii goes dry: ->Yud\""1Z..,1 ... u'-"-£ ____ _ 

STREAM: 
Bank full width: Q. ~, 
Depth at bank full: J:6f("\ 
Stream gradient: W{'J 
Are there pools (circle one)? YES @ 

If yes, 
Size of stream pools: _________ _ 
Maximum depth of stream pools: _____ _ 
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Arrovo Toad Habitat Site Assessment Data Sheet 

Characterize non-pool habitat: run, riffle, glide, other: o,o £nm be0&C 
jr, O\d. OYU:jCS'b •b(\ CPs¼\ . 

Substrate: -----~=,.,.l\.,,,L..,~_,, ..... d_..,a-t;~ .. ae ...... _______________ _ 
Bank description; Al/A - ,g;;J-

Perennial or eircle one). If ephemeral, date it goes dry: knk-Oe..JO 

Other aquatic habitat characteristics, species observations, drawings, or comments: 

~\JU' ~'M-J/ bv.\\~ t 
~rd- ,rold e. .. l\ 
t- 'Y ocJ&\\.~~~!¥ 
fot-1' "G- M~v,,,!f' .s-,.;;',--,,, •• ~, l(\~W 

'~\hl k .,\l 'o~ a J.o ¥ ~"' c,,,,.W 
It'~ P0~ ""'"0!~ 

e.11{,f 

2 
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Arroyo Toad Habitat Site Assessment Data Sheet 

Date of Site Assessment: 0'1, 5:/2929 
(a,m/dd/~-yy) - fr. 

Site Assessment Biologists: .:Y=i.:V..,\..::P0"'-'-___ 0:,.· ~e,!d-==----
<Wst n1mt) (fiN.f oamtl 

(La~t nanu:) (fint name) 

Site Location: 

N Acc(m) Elev(m) 76 ( 
(UTM Coordlnfttes, NAD 83, Zone 11) 

I) ls this site within the current or historic range of the AT ( circle one)? YES (igg) 
2) Are there known records of AT within I km of the site (circle one)? YES @ 

GENERAL AQUATIC HABITAT CHARACTERIZATION 

POND: 
Size:--,,,--------- Maximum depth: _____ _ 

Vegetation: emergen, , dominant spe.:ies: __________ _ 

Substrate: _________________________ _ 

Perennial o~ircle one}. If ephemeral, date ii goes dry: U[\)l{\l;,w("' 

STREAM: 
Bank full width: \ ... SM 
Depth at bar~k full:_~I~ 
Stream gradient: •-~- c} 

Are there pools (circle one)? YES @) 
If yes, 

Size of stream pools: _________ _ 
Maximum depth of stream pools: _____ _ 
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Arroyo Toad Habitat Site Assessment Data Sheet 

Characterize 11011-{'0ol habitat: run, riffle, glide, other: 
P•D ,'c, ol& ov-e-c;rowo cocJ. 2 

Vegetation: emergent, overhanging, dominant species: 
rJea..dw !NtykM•()() 

Substrate: 5£ cr-,.J.; $a0<1. 
Bank description: -'~'-"-'-'/A'-"--____,..~,_."',..£-._ ______________ _ 

Perennial o~rcle one). If ephemeral, date it goes dry: IA..('..¼f>tVO 

Other aquatic habitat characteristics, species observations, drawings, or comments: 

,-
- 6v-\\~ o..\t~ ~) 
- s~ ~ryf\t-~~s~;~ hJ ol!b(\t,,f 

~~}:('\~ 

~(\~ fu"" SI~ ote~M Cb!f otd. JM¼,D 
J.. w..._\W ~wf\ o t~~loodJ.. (O"-.<i &:, ~Wr-k by 

... ~l l0> &:\~ o:cw ~" ~W- sW~we.- ('OCW 
~.,k, ~ ·i'"'~-0('", ?-~~ l100~<?-~~ 

19<'\ ~At,, s\-..\~ Q-;,.._) 

2 
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Arroyo Toad Habitat Site Assessment Data Shut 

Date of Site Assessment: Q6 {!t,/w;)g 
(mmlddi)')'Y)') 

Site Assessment Biologists: ..iC..ig.,.,1,.1r'l'l<'1',r;ixic.~u."lllL!l..l.( __ ,1:1(o.w;i;...!N;~-
<Las, aan-.t)/ (fiBt (Lt.11 nam,) (first nuae) 

(Lut Hmt) (fint Hmt) (LUI Umt') (first 010n) 

N '3~3?01'] E 'lb7531 A«(m} Eltv(m) ;6/ 
(UTM Coordinates, NAO 83, Zone 11) 

I) Is this site within the current or historic range of the AT ( circle one)? YES@ 

2) Are there known records of AT within I km of the site (circle one)? YES 

GENERAL AQUATIC HABITAT CHARACTERIZATION 

POND; 
Size:_...::,..._, ______ _ Maximum depth: ______ _ 

Substrate: _______________ __::,,_ ________ _ 

Perennial 0(9,ircle one). If ephemeral, date it goes dry: uo\:.aow0 

STREAM: 
Bank full width: \-5' f'Y'\ 
Depth at bank full: 
Stream gradient: t 
Are there pools (circle one)? YES @ 

If yes, 
. Size of stream pools: _________ _ 

Maximum depth of stream pools: _____ _ 
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Arroyo Toad Habitat Site Assessment Data Sheet 

Characterize non-pool habitat: run, riffle, glide, other: €ea,"'C~QM Cl.re?::, (V,o iD 
...,11£1y9lB:O fpo..d. 

Vege~tion: emergent, overhanging, dominant species: Omb11c:9,~ J Q~ ce,,IJ<) 

""~£lrltw. ~a 
Substrate: ,g(\,l,~~~ 
Bank description: / 

Perennial or~rc/e one). If ephemeral, date it goes dry: =U..._A.,..b_.ro_,.._,..1,-,""C)'-+-----

Other aquatic tiabitat characteristics, species observations, drawings, or comments: 

- µ~~* u,o.\'A') "< oh\ Q'9.,~~ ~M 

e&l.~ (½V<.o>...UD4t> ol~ S.i't\~ .,(1 s,(k~ 
etb~ ru,! \:>a.~~ ~~i:, ci~:<'<:)---

w,h ~& ~tkt~) 
(It«)..~ t<'t {~Mr.t{\_<!-- wl wo.\'k.~ *~ fbl\d 

2 
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Appendix C. 

Survey datasheets for California red-legged frogs (Rana draytonii) and arroyo toads (Anaxyrus 
californicus) for survey transects performed at Palisades Ranch. These survey datasheets were modeled 
from U.S. Fish and Wildlife Service guidelines created for both species. Each survey datasheet has two 
pages of data, with all amphibian and other animal observations listed on the second page. Time of day, 
season (breeding or non-breeding), weather conditions, moon phase, water temperature, and survey times 
are all listed in accordance with U.S. Fish and Wildlife Survey guidelines. 
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California Red-legged Frog Survey Data Sheet 

Date of Survey: 00!09 )z.oz. 0 Survey Biologist: -~L.o~N\;..;.O'\.:,,... _________ Je __ W.;.,;_, __ 
(mm/ld/yyyy) (Last name) (first name) 

' Survey Biologist: _....,£'-l~..J,,tf .... «:~----->=rt.....,_.\\,...\f..___ 
(Last name) (first name) 

Survey Biologist: _[..._d"""W""""'""W .... · .... ~NI- -... S __ ___,\L( ____ \~ __ :N...,..__ 
(iast name) 7 (first name0 

Survey Biologist: _____________ _ 
(Last name) (first name) 

*looof-ea 
Site Location: _ _,_\1...;;;.Q.....,\ ,....;:;sa~d-=-es:;;........,,F-an""""""""" ...... t;=-~--'--;--S .... a ..... b ........... _&t---.; ...... o ..... Q ...... V-""""d ...... ,f'-\).__f ... Q)\.....,JJ) ......... tj-r---- roo l°:P'-bjh., J~ 

(County, General location name) u u (/<.I'-

N 3'b370lJ Acc(m) Elev(m) 7{.( 
(UTM Coordinates, NAD 83, Zone 11) 

Type of Survey* (circle one of each for time of day and season)::aa=-;;;:;:-==--------

(1 hr post-sunrise to 1 hr pre-sun~ :siiii:»ING (1 Jan - 30 J:;v 
NIGHT (no earlier than 1 hr post-sunset) NON-BREEDING (1 Jul - 30 Sept) 

*Breeding season, daytime: search for larvae, metamorphs, and egg masses. 
Non-breeding season, daytime: search for metamorphosing sub-adults and non-breeding adults. 
All seasons, nighttime: search for adult and metamorphosed frogs. 

Survey number (circle one): W 2 3 4 5 6 7 8 

Sunrise: - D3: ~CJ5 BeginTime:_......._ _________ _ \S:Z..S 
Sunset: W \i : 53 End Time: ______ ........... .......__-'-'\\p._'•...;..';t...;..6 ___ _ 

Cloud cover: :pqr-+\:::\ io co0 ~-t\>\ cJO-Ad'/ Precipitation:_....,__,....._ _________ _ no 
Air Temperature (>10C/50F): \t'"l- • 9 c F Water Temperature: __ ! 4-_...__,__.:'t:.___~ __ G ______ _ 

Wind Speed (<8 kph/5 mph): Z,?:l: mph Visibility Conditions: pe,rft c+- j cJ:CftC 
Moon phase: __ N,_ ....... \ \ ________ _ '21-. .5 "/,, Humidity: _.;..!:::::t!.......,_....;...:xJ~...;...;;=--y------

Description of weather conditions: too\ 1 S:hg-\'"'r\- br:tel::( 
\?9W~ \ 0 i QdJ: of C\QU.t:LS 

Brand name and model of light used to conduct surveys: _ _.I\_..J'"--+-j ... A......_ _______ _ 

Were binoculars used for the surveys (circle one)? YES ® 
Brand, model, and power of binoculars: __________________ _ 



��

California Red-legged Frog Survey Data Sheet 

AMPHIBIA N OBSERVATIONS 

Species # of Observed (0) Life Stages zet indiv. Heard (H) 
Certainty of 
Identification 

A 

~udo.&w,s 
\r\.J.1'QthoC'C\'<1~CC\ 23~ •~ 

~N"'oOY\"("'<;. J 

Qd\)\S 
·y.~\-tj 

(vy~ 

0.. .\- \"7()<;1t\vt 
( <,<.t. plf\o\o s') 

4 So...v-' 3 co(o,-s . \ 
uv-~- •-hns-4n ,. - -ir ..... 1 t hv'o,,h1' aV,-,-.N"\ I .., I I , 

,J \J 7 

'-

D e~cnbe potential threats to Caltforma red-le ed fl . . . native predators such as fish bullfiro d gg rogs observed, mcludmg non-native and , gs, an raccoons: NnV'f ob~ 

Other notes, observations, comments, etc. 
---N\Q"i Mosqui-rohs\.'\ obs.entt'.'d 
'&«Yej o\::N'1£.M.Si~ pr-tsen+ ~m \'\1.Amb-e,,Y of bea.v't'.W' d.a.,m.s 

¢ fa_9')\'\ CMt -tv-ecs 4 l\mb-S ~""' ~riW 
- \t.. ln\V.,,.ri ~S,~ -'- a '""Vf'-.U\ h'ttY\~Ct f,ulY' rF ~i o.t of prop t-t t'> 

.0..-j flooded «>o-.el~--t~plo«<l .fu.N bCliti<-Wo.tcxS u I~ road 
""\'( OJ'\Se& U)'\J.!\\- ctb ~-fuv- Med O\"\ V-WX--C\ iva.nS-et+ 

-tc) ~t" 1,,..3 tl~c:t-tlvr\S.- Y-tWYdt.d 2..3+- bCau--tSe fvt 
a ,s.~ 8).\1'1 p. NrowoV}(i:t1a nrs+- tyansect-q 

2 
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California Red-legged Frog Survey Data Sheet 

Date of Survey: Q3 { 0 9/ 
(mm/dd/yyyy) 

Survey Biologist: -~0J.;..v~1=Ut\.;....a.. ___ ___,,J_<!.__/P-___ _ 
(Last name) (first name) 

Survey Biologist: __ U!..;;...;.;~.....:.;..;.i.'....,~..,_f ___ .....>.,;Kf,"""'.;;;:~..,._ __ 
(Last name) (first name) 

Survey Biologist: _ _.~_u..,;.fRec.,.__ _____ S'_~ _____ lt....,, f __ 
(Last name) (first name) 

Survey Biologist: ________________ _ 
(Last name) (first name) 

Site Location: 8.ul'.\R.~~(U) • ~~\is:~cla.s' .- .f-\oocled b'Jad N o\d bhdj.e 
(Cou~ty, General location £ame) 

N 
E LJ~JS3j Acc(m) Elev(m) 761 

(UTM Coordinates, NAO 83, Zone 11) 

Type of Suniey* ( circle one of each for time of day and season · --,:;,-
DAY (1 hr post-sunrise to 1 hr pre-sunset) 

~no earlier than 1 hr post-sunset) 
(1 Jan - 30 June) 

NON-BREEDING (1 Jul - 30 Sept) 

*Breeding season, daytime: search for larvae, metamorphs, and egg masses. 
Non-breeding season , daytime: search for metamorphosing sub-adults and non-breeding adults. 
All seasons, nighttime: search for adult and metamorphosed frogs. 

Survey number (circle one): 1 '@) 
Sunr~~--~~--~--0~~-·_.0_5_ 

Sunset: __ ..... ........... ~~--------\---'°6=--1
• 5 ____ 3 

Cloud cover:_~~-~t-~ .......... -~-~~tk--½-=----
/'01 u •f Air Temperature (>10C/50F):_O_J ....... -___ ,_ 

3 4 6 7 8 
') i i>-S' 

Begin Time: __ '9 ___ -'-~ ---~-~+--_-_l_tt_.~_S ___ _ 
End Time: ___ <3': __ : Y ____ O""""'t'=1---__ B<J....a....~ ..... b __ _ 

Precipitation: _-'rf'f'------------

5 

)u 1
11 bL-

Water Temperature: .ss-S'~,ess.t!:£.._..!_l!.!....:'1!...,_ ___ _ 

Wind Speed (<8 kph/5 mph):_.,..,e ____ _ Visibility Conditions: ___ t! __ ~---------

Moon phase: __ ..... ~...__\..;..J\1--, ____ _ Humidity: __ lf.-"--0-.;.S ________ _ 

Description of weather conditions: -f+~""'"'-¾"'-;1-9 ........... ¼t~j-f'\.i.;..;.;O;.::O~f\~w-..k""";"""'-"b.__~=~-----

Brand name and model of light used to conduct surveys: --~.___l ... \!: ... ~~-$ ________ _ 

Were binoculars used for the surveys (circle one)? YES 
Brand, model, and power of binoculars: ______________________ _ 

1 
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Species 

California Red-legged Frog Survey Data Sheet 

AMPHIBIAN OBSERVATIONS 

# of Observed (0) Life Stages \mcf, 
indiv. Heard (H) 

f 1 h'-400V11. .. ~J /"[At' (r-. l t) A~~\, 
\) t~• t ~-0'>~ l N!f, .o--

() . t\ \).(\ ¥-\ t IA(' • \ 

I 

Certainty of 
Identification 

l/)0 t 
l 00 fo"1 

Describe potential threats to California red-legged frogs observed, including non-native and 
native predators such as fish, bullfrogs, and raccoons: __ 001\L-_________ _ 

2 

ii'{ 

r-t 
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California Red-legged Frog Survey Data Sheet 

Date of Survey: 3lwl~ 
(mm/dd/yyyy) 

Survey Biologist: _...,L .... o ... v ... {.,.,t.b, ....... _____ ;t._oe._St ....... __ _ 
(Last name) (first name) 

Survey Biologist: _..i.(.i:::.~::..;..;.:~~ ru....,.,(....._ __ ~~~~t1s.ollik.~--
<Last name/ (first nam? 

Survey Biologist: --"&J'«c:..a....a....,__ _____ """'sh.t_\ .... \~"""'e."'--_ 
(Last name) (first name) 

Survey Biologist: _____________ _ 
(Last name) (first name) 

Site Location: Sa"' e«o«(,.\\np f Pa.\'&~C '?o.oM. - £\oork-d NM 6i old borlap 
(County, General locatio'n name) ..,-J'-

N 3~7ot, Acc(m) Elev(m) 2b / 
(UTM Coordinates, NAD 83, Zone 11) 

Type of Survey* (circle one of each for time of day and season): 

hr post-sunrise to 1 hr pre-~unset) (1 Jan - 30 June) 

NIGHT (no earlier than 1 hr post-sunset) NON-BREEDING (1 Jul - 30 Sept) 

*Breeding season, daytime: search for larvae, metamorphs, and egg masses. 
Non-breeding season , daytime: search for metamorphosing sub-adults and non-breeding adults. 
All seasons, nighttime: search for adult and metamorphosed frogs. 

Survey number (circle one): 1 2 G) 4 5 6 

Sunrise: __ --=0--~_'. o_5 _____ _ Begin Time: CTH\t~ 

7 

Sunset: ___ \_~_•_. 5_0 _____ _ End Time: II ·. 51:eun 

8 

Cloud cover: ~~~~~W4it'l$))\NJ 

Air Temperature (>10C/50F): 51,~o-f-
Wind Speed (<8 kph/5 mph):_rJ........._, 7-"-_ 

Precipitation:\O:tek:mitt(Jrt vttj li9b.J.- dn {6-/.e 
Water Temperature: \\. ~C.,. 

Visibility Conditions: _C-.....,· J ..... :ea.___r ________ _ 
Moon phase: fu\\ - \NQX)IC"J g·1b\Jeo.-t.S. Humidity: __ ffi..;;...._D_t ________ _ 

Description of weather conditions: 0"'2si½, clo~ .,. \Jttj ·,nkt:spt'/$-cd SunSloiN 

Dh--t:e\ed yg,tj \i 8~ ::b: C\ fu.t.J ro,w+<S ·tt,-i:di 
Brand name and model of light used to conduct surveys: _ __.__N ........ IA....._ ________ _ 

Were binoculars used for the surveys (circle one)? YES@ 
Brand, model, and power of binoculars: __________________ _ 



��

Species 

Pseu.ci.o.chvi s 
). i p:,e,honclt\ CA C <4 

Pse-ucl tlcn ¥'\ c; 

California Red-legged Frog Survey Data Sheet 

AMPHIBIAN OBSERVATIONS 

#of Observed (0) Life Stages Size Class 
indiv. Heard (H) 

'6 0 rri:-,.,..._.,-l a lA It M+ 
h'1Poc.hor0 hc.t CA - \-l urk uiv-\ . . 

Certainty of 
Identification 

po;-iiave 

posinve 

Describe potential threats to California red-legged frogs observed, including non-native and 
native predators such as fish, bullfrogs, and raccoons: ___._fJ_,/.....:A_,__ _________ _ 

Other notes, observations, comments, etc. 
-- A-\~o obSe,M-.ol orve deC-1.c/ ~eUdachn.S h'/pochohdh t<..CQ 
,n --fipoc.v.d roo..d. N\o~t- ~da.ch\'"\S obs-eNcuion..s 
o c.cc\.r<-ed o {f -,he -f\rx:xl.£d rood Et, i0 ponote.d bac,ft,wat!rs-. 
10Y e o ~O\ """\S' -tc.,vveS:-lntl nca r et .r~ nd ba. v o. r-e.q . 
- N(U~ d -\'<cu'\<;el-t o.\~ ·ficakd roctd f,-UV' • ~CV 

\)~ ?N~ \,V\~ A. bo.&, 
- ~Lt-e.a cw (\(\Oj'\'I 'o~ClkY's. o{f '\'\.e- ~d a£ pos:s:,bl( 
- , ~\\ <sN-i l.s- Ce"--'\~ o.lo~ e-{y, o~-roa.(i o-A &!Jo<-is 

2 
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California Red-legged Frog Survey Data Sheet 

Date of Survey: 0 3\ \0 j'Z-02.0 Survey Biologist: _........,.__.,........, _____ S_.be ............. / ..... J .... if_ 
(mm/dd/yyyy) (first name) 

(first name) 

Survey Biologist: -~------J-t-f_tr_f_-..1_ 
(Last name) (first name) 7 

Survey Biologist: _____________ _ 
(Last name) (first name) 

Site Location: 
0 f too cl-e d to4-d u<Jn Berna rd,oo PaAisctdcs ·f2-rur)ch - b/ bn dq-e 
(County, General location namer 

E Acc(m) Elev(m) 

(UTM Coordinates, NAO 83, Zone 11) 

Type of Survey* (circle one of each for time of day and season~·-~ ..... 

DAY (1 hr post-sunrise to 1 hr pre-sunset) 

®no earlier than l hr post-sunset) 

(1 Jan - 30 June) 

NON-BREEDING (1 Jul - 30 Sept) 

*Breeding season, daytime: search for larvae, metamorphs, and egg masses. 
Non-breeding season , daytime: search for metamorphosing sub-adults and non-breeding adults. 
All seasons, nighttime: search for adult and metamorphosed frogs. 

Survey number (circle one): 1 2 3 a 5 6 

Sunrise: a3=·.os Begin Time: 1ci ·.0O 
Sunset: i<='6 -. 6 3 End Time: 11 oo 

7 8 

Cloud cover: roost~" C\tgr I £c£i,\-\tl"-ed Precipitation:_n_o .... o .... :f _________ _ 
E\0>-c\S 3 0 . 

Air Temperature (>10C/50F): to\o. F Water Temperature: __ \\._.._.\q...._0 ... C ... , ____ _ 
Wind Speed (<8 kph/5 mph): Q.9 lY'\?n Visibility Conditions:__.,c.,..\.e ...... CL...,r'°c..-____ _ 

Moon phase: t3-1\\--- V"DJ\\°3 ~-,thus Humidity: R\:\: \a9; ,9 ° lo 
Description of weather conditions: \l,ci,\\c.g \n:\t!fri, ~ 'i d®~ :+he .. dQ.\.J \ 
w.\' siitS m mN O!!L'< w.\-h foN ><n;\krto c.AcudS - wo r ro roOl\ ns·1"3 -

hw.t \\°'~~,NJj 
Brand name and model M light u~d to conduct surveys: hc.0.d t £Lr(\w 
Were binoculars used for the surveys (circle one)? YES 
Brand, model, and power of binoculars: __________________ _ 



��

Species 

F'l.e1\.tc{~chf°, s 
h-..\ooc,h~Y\ w n. • ,, 

••~£..1!1 
:..'. ~,c 

cetfeSbet ~nl.(S 

\A<'-~n-

California Red-legged Frog Survey Data Sheet 

AMPHIBIAN OBSERVATIONS 

# of Observed (0) Life Stages 
indiv. Heard (H) 

\0 obSeNed odu\\S ~du11 
- \-\ \.,(r\~- Jrv,/ 
1 0 Cid~lt mt ¥--N 

/Ill OJ It 

,ncNt~,~ sr,()'('--\-° 1T"\ \\ - r\ ,,H\'?-. V. r)\ 
W\k-n°""'- r\ l.Ar\¥- . l,4f\J. f' r-oa\l- -

Certainty of 
I den tification 

po~-fwt' 
po~-\-\~ 

pos'i1've 

-
-



��

California Red-legged Frog Survey Data Sheet 

Date of Survey: 051 lO fwz.c Survey Biologist: _____ fu ......... f ..... frr:....:;;.;.. ___ S=.:....ahe~ll.:...i e;;.....__ 
(mm/~d/yyyy) ( (Last name) (first name) 

Survey Biologist: .......,_ .... M .... ro ......... ro ........ ,m~,....$ _____ k:c¥-\_ ..... .... ~...,_-
(Last name), (first name) 

Survey Biologist: __.L_o=.M...-.:.:,
0 

cb.:&....L ____ ...,,\-el.4-+{&l,,,· .... ce .... ,~, .... -
(Last name) (first name) / 

Survey Biologist: _____________ _ 
(Last name) (first name) 

Site Location: San &rnard100 · RAiSadeS £.nnch Y)€Xi: ::b'.2 airSti"'\p 
(County, General location.tame) 

E Acc(m) Elev(m) 1-t:;'8 
(UTM Coordinates, NAO 83,-Zone 11) • u.Jr<..d f;:lt(.ra.. a{f 

Type of Survey* ( circle one of each for time of day and seasonu.·----

DAY (1 hr post-sunrise to 1 hr pre-sunset) 

~o earlier than 1 hr post-sunset) 
1 Jan - 30 June) 

NON-BREEDING (1 Jul - 30 Sept) 

*Breeding season, daytime: search for larvae, metamorphs, and egg masses. 
Non-breeding season , daytime: search for metamorphosing sub-adults and non-breeding adults. 
All seasons, nighttime: search for adult and metamorphosed frogs. 

Survey number (circle one): 1 2 

Sunrise:_ .... 0 .... -::J-......... _'._\Jt, ___________ _ 

Sunset: __ fi>..__'_. 6____..:?, _____ _ 

Cloud cover:1',\\)Sl,\.-1, v\wt l tetcl t\oJ.dS 
t::,_i;;:... r:J Air Temperature (>10C/50F): __ .-..;;,-_o..J __ 

3 4 6 7 8 

n\--,''71-Begin Time: ___ __ (,,.; _________ _ 

End Time: __ 1-_\ ·._;_;i;, ________ _ 

Precipitation: _f\"""""'O ... J¥...._ _________ _ 

Water Temperature:_-________ _ 

Wind Speed (<8 kph/5 mph): ?,• r<fK' Visibility Conditions:_...,ckax-______________ _ 

Moon phase: N \ \ ....- WQ.O\ "'© ~\ bblM S Humidity: _Rt{ ........ _3Q.......___0....,1o...._ _____ _ 

Description of weather conditions: £,y::..et:-B 1 fA-!8.1' 1 '(o.,A(\4t {)(\. f off-~rh '(r 

\"'~ d~'\ 
Brand name and model of light used to conduct surveys: Pfli\ d I amps 
Were binoculars used for the surveys (circle one)? YES@ 
Brand, model, and power of binoculars: __________________ _ 



��

California Red-legged Frog Survey Data Sheet 

AMPHIBIAN OBSERVATIONS 

Species #of Observed (0) Life Stages 
~eCfs 

Certainty of 
indiv. Heard (H) Identification 

?~do.0hnS \-\ Jx 'h...\nnr \-..nvi n CJ r a - v.,n¥-. 'I- . pth'\-ri ve ,, 
oJ.SP ~vd I\ ~hO\'\-. lM m\\.S 

~\- IBO."\ 'r,t. 1,-(a '{ii 
CIA\\ uf- ms. ~ cAts 

I \ ' \ 

De~cnbe potential threats to California red-legged frogs observed, including non-native and 
native predators such as fish, bullfrogs, and raccoons: ._.. -------------

Other notes, observations, comments, etc. 
,.... Smool tY\. CA.\ ,S\ri\) --N-"rV°' ()e.o.Y .:t.VN of--

for (9.UA.S 
~" J p. n'-\pc::Gro"dr\aca ev-\\ ct5 v~,tl a.s -+he. sa l'\ ll 

\cr-N ~,\ ~-\-- \J\lt- neo.rd o~ iv'a-nseof- po~~-, ble 
5e-~ ro\\ Ot -¼\l ~\tS? 

,._ \.,.o\S of ~i.<;.,.(. ~\ \\A-hJv'\ 1-<ruro.. 

2 



Ent. 06/03/20 SRP�4$4&��������.&
��

I 

Arroyo Toad Survey Data She-et 

Date of Survey: G/1/'JQae 
(m"1ddlyyyy) 

Survey Biologist: _____________ _ 
{fin:t n•mt) 

Survey Biologist:--,-------------
<Last nanlt) (first 01mt) 

(lAsl namtt) 

N '3~3 7o\7 Acc(m) Elev(m) 71. { 
{UTM Cvordlnates, NAO 83, Z<lne 11) 

Type of Survey" (circle one of each for time of day and season): 

DAY 1 hr post-sunrise to 1 hr pre-sunset) ~5 Mllr-1 July) 

hr post-sunset to midnight) NON-BREEDING 

Daytime: search mainly for eggs, larvae, and juveniles. 
Nighttime: search mainly for aduhs. 

Survey number: ___ 1-____ _ 

Sunrise: __ ..:~;...•.:.., .::::3~i~~~""'=--------
Sunset: __ ___;7;...!:;..5.::..8.rq.fr::-=-----
Cloud eover:_'w=..:~;__ _____ _ 

Air Temperature (>13C/55F): 

Wind Sp«do.~ ~h 
Moon phase: l(J._ rN)()(\ 

Begin Time: __,t::..,..} tf-=5;~f:"::.:...;;-------
End Time: __ q'-'~"'-a"'0~e~----------
P~ipitation: __ 4.L'f..!.I.., Sa:....½,,;;;;:J/.~fd:~• ___ _ 

.\Vater Temperature: f?:,S:0 <-Nl~\PI\ e.J 
Visibility Conditions· ~tlJ>uy f,,.kb.r de>~ 
Humidity: \ '3t 

Description of weather conditions: :.~===<...:!.f--~W!?P},14..;~·~--...;"';;.... ________ _ 

Were binoculars used for the surveys ( circle one)? YES§) 
Bnind, model, and power of binoculars: __________________ _ 



��

Species 

lJ. r'~/\1 •. 1 ,I 
,,,.\\( fi.tJ 

I ,. • t ' •'"'·•''-· 
~. ~~,,.r 

,,,..\JI. l .. .,,._<t "' - • 1 • . " 
~\I_L,,,r 

' 

Arroyo Toad Survev Data Sheet 

AMPHJBIAN OBSERVATIONS 

#of Observed (0) Life Stages 
indi\'. Heard(H) 

3 6 ;;2~,o\ci ~€(11~ 

l c) l ~r, () ~d,oU. 
(<>¢!, k-\ AJ. \\ -
3-4 \4 Q .l.. \ ..\-

Certainty of 
ldtntmcatlon 

100! 

t oof. 
!Of> £ 
,,.,,../ 

Describe potential threats to Arroyo Toads observed1 including non-native and native 
predators such as fish, bullfrogs, and raccoons:.....::;&.:.:::,~u¥¼9:.,.,;..,Cy/'-'~=~L__-------

2 



Ent. 06/03/20 SRP�4$4&��������.& ��

Arroyo Toad Survey Data Sheet 

DateofSurvey: £/'t>-/'Jo'af) Survey Biologist: _.::f.o=v.::.ts.:..:h~ ___ __,;...,_,. __ _ 
(Lut Hmt) (mrn!ddfmy) 

Survey Biologist: _1,~~~•~-=l..----:-::-01:~~--

Survey Biologist: --,-------------
(1..a!I "U:lt) (firsl OHJC} 

Sun•ey Biologist: _____________ _ 
(Last n1mt) (first nn:it) 

Site Location: Si.c £>m,v:.JlQQ ¼IA.(\¼}, f~!~~tk,2 Giwh 
{County, Ceneral lotation nameJ ' 

N Acc(m) Elev(m) 

(UTM Coordinale.s, NAD 83, Zone 11) 

Type of Survey• (circle one of each for time of day and season): 

~I hr post-sunrise to I hr pre-sunset) ~(IS Mar-1 July) 

NIGHT (1 hr post-sunset to midnight) NON-BREEDING 

Daytime: se~roh mainly for eggs, larvae, and juveniles. 
Nighttime: seareh mainly for adults. 

Survey number: __ ..,2:._ _____ _ 

Sunrise: __ ...;5:;;._:-=3.,.g:.;....,._=-----
Sunset: __ 'X-'-'-', 5,._;J,,.f"::'::i..;.... _____ _ 

Cloud cover: 9l)t -~ 
'-l't er 

Air Temperature (>13C/SSF):-=U-t> __ 

Wind Speed ... · _ 7,..tf<---------
Moon phase: 1('r<'NX>o 

Begin Time: :) '3ll("== 
~-,~b End Time: ___ ,2'"'-'--'!""~~.;....-------

Precipitation: _-i¢=-----------
.Water Temperature: _ _..lg'....,., ..,l_0 _C. _____ _ 

Visibility Conditions:_C __ W ..... ,_ ______ _ 
Humidity: __,l/_,,f,._~---------

Description of weather conditions:-~"'°'=-="-'''-'~=;;..... ____________ _ 

'Were binoeulars used for the surveys (circle one)? YES @) 
Brand, model, and power of binoculars: ____ ..;--=-------------



��

Species 

- - J (i-11 ' I , I\, t.., l-'. •a.. 
$.,.\~ 

,, .. \ \ • 'l'•I..L ~A-
6~"'-C..."~"""'- ~. I 

I).._ I ~C' \11,.M\ " -,:;, 
I 

. 

Arrovo Toild Survey Data Sheet 

AMPHIBIAN OBSERVATIONS 

#of Observed (0) Life Stages 
indi\'. Heard (ff) 

lf 0 ?-'t("o\~ ~. I .I. 5 

\ l "I< old -bJQ\(a_ 
, . 

\ 0 ~J ... - bro•..1.1-t'\ 

Certainty of 
Identification (~, 
1002 

,-.l 

Describe potential threats to Arroyo Toads observed, including non-native and native 
predators such as fish, bullfrogs, and raccoons: &,,o,,«$7 l;,t.l\~ r 

Other notes, observations, comments, etc. 
'~ ~(\N)\J,6; I"\~ s.,,.::-~'.:, f 
_ f(l~A ~:1 -~l~~fyh d~ ""~s~ 1-d'- I'\-\ d..eq 
- v..o.\"-~~'Mo{i~~-=r~ f<U'~<)S~~Q~ 

t>"'-t"- hiold b0~ &"'- o\d fl!>o.~C°" &cl--.ap.ot ~) 

2 



Ent. 06/18/20 SRP��4$4&������������.&

;�����.&

��

Arroyo Toad Survey Data Sheet 

Date of Survey: 06/t 5~ Survey Biologist: ......:::.S.llUJ..::::!...;:,__ __ .,..:..~1:1---
<mn>1ddtn'YYJ 

Survey Biologist:_..,,.. ___________ _ 
(Loi u.mc) (firu HOM!) 

Survey Biologist: _____________ _ 
(Lut aar&t) (flrsl nu:u) 

Site Location: ~• f:o«»~ero,,""-, fd.'1So:®S ~, M 
(County, Genenil location na;:p 1 

N Acc(m) Elov(m) 761 
{UTM Coordinates, NAO Sl, Zone IO 

Type of Survey" (circle one of each for time of day and s~ea:=s~on~· =----
DAY I hr post-sunrise to I hr pre-sunset) 

NIGHT hr post-sunset to midnight) 

Daytime: search mainly for eggs. larvae, and juveniles. 
Nighttime: search mainly for adults. 
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Were binoculars used for the surveys (circle one)? YES {& 
Brand, model, and power of binoculars:-------------------
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Arrovo Toad Survey Data Sheet 

Date of Survevth/1 /~ Survey Biologist: --?="'-''----W:~..,-4!?.,._, __ 
l.,m/dd/m1) (fint Hmt) 

Survey Biologist: _____________ _ 
(Lut nu•O {first 01aH') 

Survey Biologist:--,,-------------
tL&st nt01t) (first oacnt) 

Site Location: 

N 3[3 ,o\'.) E Yl(]5'3'j Elev{m) 76 \ 
(UTM Coord.lnales, NAD 83, Zone 11) 

~Survey* (circle one of each for time of day and season): 

~r post-sunrise to I hr pre-sunset) ~(15 Mar-1 July) 

NIGHT (1 hr post-sunset to midnight) NON-BREEDING 

Daytime: search mainly for eggs, larvae, and juveniles. 
Nighttime: search mainly for adults. 

Survey number: _ _,,Q-.,_ _____ _ 
Sunrise: ____ 5LI,.~ '3~]""S:s.· ...... =-----
Sunset: __ i,::;._!C)(.f;;...\.l:t'=;:..;;...-----
Cloud cover: __ ,~(f;._ ______ _ 
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End Time:---"?;"-'..._{½..:..:~{.::..,._..::;.. ______ _ 
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Visibility Conditions: _.:,..cd.tl!::e:?::A~C'-------
Humidity: 2:?-1 q l 

Description of weather conditions: .->£.::&~l".1.J\:..:Q..~, ,._ • .::.N!4::..:::::wM~-------------/' 

\Vere binoculars used for the surveys (circle one)? YES 9 
Brand, model, and power of binoculars: __________________ _ 



��

Species 
. 

t_;l.1.-.:r::~{bl)~~ ... 
~t,,.li 

,. 
{) • •.:, L l \ ; 

• -. 
\~~'ti ' fl'\&S/lU. • -, "' 

t ' 
~ltj e,- \ .•,- I • ,. .. -· / 

t,1'11. .I. I,. ~.1.1\)ti-- r-

Arroyo Toad Survey Data Sheet 

AMPHIBIAN OBSERVATIONS 

#of Observed (0) LlfeStage.s 
indR• .. Heard(H) 

'1 0 ,:J.-1.1r o lA. . 19<U() 

0 ~--· 'lo 4 bll:>w (\ . 

,?~-s () a.t\ 
'{()-~ 0 () ~tt~-~ •- /~ 

N'l'\A 1.'-bf 
;;1-3 .... t+ at\v-\\-

Certaiaty of 
ldendficatlon 

coo~ 
t!Jt>t 

/(X) g 
.. ,.la• i ut(') --Z . 
I " 
/b6>[ 

Describe potential threats to Arroyo Toads observed, including non-native and native 
predators such as fish, bullfrogs, and raccoo11s:__,~=\\.,,,,4½=~h>-(lt.'-"""Wffi"""'-'-"}'---------

2 

-.\ 
:;.; 



75 

Appendix D. 

Acoustic results collected from a Wildlife Acoustics Song Meter SM4 (SN:S4A05213, Firmware:1.2.2) 
deployed from 3 June 2020 until 21 July 2020. The camera was secured in a cottonwood tree (UTM 11S, 
NAD 83, 467183 E, 3837011 N) roughly 2 m above ground in the riparian area approximately 345 m 
west of the defunct bridge near the main flooded road channel and set to record for five minute periods 
GXULQJ�HDFK�KRXU�RI�WKH�SURJUDPPHG�WLPH�IUDPH��³2XWSXW�ILOH�QDPH´�LV�WKH�LQGLYLGXDO�UHFRUGLQJ�QDPH�IRU�
each acoustic session that correlates each row in the table to the wave sound output file in the database. 
Sound identification is a combination of the interpretation of the sounds heard during each acoustic 
session and the use of the waveform and sonogram provided by Kaleidoscope (version 5.2.1). 

OUTPUT FILE NAME DATE START 
TIME 

SOUND IDENTIFICATION 

S4A05213_20200603_220000.wav 6/3/2020 14:54:00 P. hypochondriaca calls and trill; L.
catesbeianus

P.hypochondriaca. Jun. 3
2020_3_05pm.wav

6/3/2020 15:00:00 P. hypochondriaca; L. catesbeianus

S4A05213_20200604_010000.wav 6/3/2020 18:00:00 P. hypochondriaca calls and trill; L.
catesbeianus; birds

S4A05213_20200603_210000.wav 6/3/2020 14:00:00 P. hypochondriaca calls and trill; L.
catesbeianus; birds

S4A05213_20200604_000000.wav 6/3/2020 17:00:00 P. hypochondriaca; L. catesbeianus; birds;
possible mouse

S4A05213_20200604_020000.wav 6/3/2020 19:00:00 Train; P. hypochondriaca; L. catesbeianus; 
birds  

S4A05213_20200604_030000.wav 6/3/2020 20:00:00 P. hypochondriaca; L. catesbeianus; birds
S4A05213_20200604_040000.wav 6/3/2020 21:00:00 Train; P. hypochondriaca; L. catesbeianus; 

birds 
S4A05213_20200604_200000.wav 6/4/2020 13:00:00 L. catesbeianus; birds
S4A05213_20200604_210000.wav 6/4/2020 14:00:00 P. hypochondriaca; L. catesbeianus; two ³Hr´

sounds?
S4A05213_20200604_220000.wav 6/4/2020 15:00:00 P. hypochondriaca; L. catesbeianus; birds;

possible dirt bike or other motorized vehicle
S4A05213_20200604_230000.wav 6/4/2020 16:00:00 P. hypochondriaca; L. catesbeianus
S4A05213_20200605_000000.wav 6/4/2020 17:00:00 P. hypochondriaca; L. catesbeianus; birds; train
S4A05213_20200605_010000.wav 6/4/2020 18:00:00 P. hypochondriaca; L. catesbeianus; birds; train
S4A05213_20200605_020000.wav 6/4/2020 19:00:00 P. hypochondriaca; L. catesbeianus; birds; train
S4A05213_20200605_030000.wav 6/4/2020 20:00:00 P. hypochondriaca; L. catesbeianus
S4A05213_20200605_040000.wav 6/4/2020 21:00:00 L. catesbeianus; birds
S4A05213_20200605_200000.wav 6/5/2020 13:00:00 Birds 
S4A05213_20200605_210000.wav 6/5/2020 14:00:00 P. hypochondriaca; L. catesbeianus
S4A05213_20200605_220000.wav 6/5/2020 15:00:00 P. hypochondriaca; train
S4A05213_20200605_230000.wav 6/5/2020 16:00:00 P. hypochondriaca
S4A05213_20200606_000000.wav 6/5/2020 17:00:00 P. hypochondriaca
S4A05213_20200606_010000.wav 6/5/2020 18:00:00 P. hypochondriaca; L. catesbeianus
S4A05213_20200606_020000.wav 6/5/2020 19:00:00 P. hypochondriaca; L. catesbeianus; birds
S4A05213_20200606_030000.wav 6/5/2020 20:00:00 P. hypochondriaca; L. catesbeianus
S4A05213_20200606_040000.wav 6/5/2020 21:00:00 P. hypochondriaca
S4A05213_20200606_200000.wav 6/6/2020 13:00:00 L. catesbeianus; many birds
S4A05213_20200606_210000.wav 6/6/2020 14:00:00 P. hypochondriaca calls and trills
S4A05213_20200606_220000.wav 6/6/2020 15:00:00 P. hypochondriaca calls and trills
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S4A05213_20200606_230000.wav 6/6/2020 16:00:00 P. hypochondriaca 
S4A05213_20200607_000000.wav 6/6/2020 17:00:00 P. hypochondriaca 
S4A05213_20200607_010000.wav 6/6/2020 18:00:00 P. hypochondriaca 
S4A05213_20200607_020000.wav 6/6/2020 19:00:00 P. hypochondriaca 
S4A05213_20200607_030000.wav 6/6/2020 20:00:00 No notable sounds 
S4A05213_20200607_040000.wav 6/6/2020 21:00:00 No notable sounds 
S4A05213_20200607_200000.wav 6/7/2020 13:00:00 Birds 
S4A05213_20200607_210000.wav 6/7/2020 14:00:00 P. hypochondriaca calls and trills 
S4A05213_20200607_220000.wav 6/7/2020 15:00:00 P. hypochondriaca; train 
S4A05213_20200607_230000.wav 6/7/2020 16:00:00 P. hypochondriaca 
S4A05213_20200608_000000.wav 6/7/2020 17:00:00 P. hypochondriaca 
S4A05213_20200608_010000.wav 6/7/2020 18:00:00 P. hypochondriaca 
S4A05213_20200608_020000.wav 6/7/2020 19:00:00 P. hypochondriaca 
S4A05213_20200608_030000.wav 6/7/2020 20:00:00 P. hypochondriaca 
S4A05213_20200608_040000.wav 6/7/2020 21:00:00 P. hypochondriaca 
S4A05213_20200608_200000.wav 6/8/2020 13:00:00 Birds 
S4A05213_20200608_210000.wav 6/8/2020 14:00:00 P. hypochondriaca 
S4A05213_20200608_220000.wav 6/8/2020 15:00:00 P. hypochondriaca 
S4A05213_20200608_230000.wav 6/8/2020 16:00:00 P. hypochondriaca 
S4A05213_20200609_000000.wav 6/8/2020 17:00:00 P. hypochondriaca calls and trills; possible 

mouse; train 
S4A05213_20200609_010000.wav 6/8/2020 18:00:00 P. hypochondriaca; birds 
S4A05213_20200609_020000.wav 6/8/2020 19:00:00 P. hypochondriaca 
S4A05213_20200609_030000.wav 6/8/2020 20:00:00 P. hypochondriaca 
S4A05213_20200609_040000.wav 6/8/2020 21:00:00 Birds 
S4A05213_20200609_200000.wav 6/9/2020 13:00:00 Birds 
S4A05213_20200609_210000.wav 6/9/2020 14:00:00 P. hypochondriaca calls and trills 
S4A05213_20200609_220000.wav 6/9/2020 15:00:00 P. hypochondriaca 
S4A05213_20200609_230000.wav 6/9/2020 16:00:00 P. hypochondriaca; L. catesbeianus 
S4A05213_20200610_000000.wav 6/9/2020 17:00:00 P. hypochondriaca; train 
S4A05213_20200610_010000.wav 6/9/2020 18:00:00 P. hypochondriaca calls and trills; L. 

catesbeianus 
S4A05213_20200610_020000.wav 6/9/2020 19:00:00 P. hypochondriaca; L. catesbeianus; birds 
S4A05213_20200610_030000.wav 6/9/2020 20:00:00 P. hypochondriaca; L. catesbeianus; birds 
S4A05213_20200610_040000.wav 6/9/2020 21:00:00 P. hypochondriaca; L. catesbeianus; A. boreas 

in background 

S4A05213_20200610_200000.wav 6/10/2020 13:00:00 L. catesbeianus; birds; possibly another very 
loud bird or a different animal 

S4A05213_20200610_210000.wav 6/10/2020 14:00:00 P. hypochondriaca calls and trills; L. 
catesbeianus 

S4A05213_20200610_220000.wav 6/10/2020 15:00:00 P. hypochondriaca calls and trills; L. 
catesbeianus 

S4A05213_20200610_230000.wav 6/10/2020 16:00:00 P. hypochondriaca calls and trills 
S4A05213_20200611_000000.wav 6/10/2020 17:00:00 P. hypochondriaca; L. catesbeianus; train 
S4A05213_20200611_010000.wav 6/10/2020 18:00:00 P. hypochondriaca; L. catesbeianus 
S4A05213_20200611_020000.wav 6/10/2020 19:00:00 P. hypochondriaca; L. catesbeianus; footsteps 
S4A05213_20200611_030000.wav 6/10/2020 20:00:00 P. hypochondriaca; L. catesbeianus; train; birds 

in background 

S4A05213_20200611_040000.wav 6/10/2020 21:00:00 P. hypochondriaca; L. catesbeianus 
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S4A05213_20200611_200000.wav 6/11/2020 13:00:00 Train; birds 
S4A05213_20200611_210000.wav 6/11/2020 14:00:00 P. hypochondriaca calls and trills 
S4A05213_20200611_220000.wav 6/11/2020 15:00:00 P. hypochondriaca; L. catesbeianus 
S4A05213_20200611_230000.wav 6/11/2020 16:00:00 P. hypochondriaca; L. catesbeianus 
S4A05213_20200612_000000.wav 6/11/2020 17:00:00 P. hypochondriaca; L. catesbeianus; birds 
S4A05213_20200612_010000.wav 6/11/2020 18:00:00 P. hypochondriaca; L. catesbeianus; train; birds 
S4A05213_20200612_020000.wav 6/11/2020 19:00:00 P. hypochondriaca; L. catesbeianus 
S4A05213_20200612_030000.wav 6/11/2020 20:00:00 P. hypochondriaca; L. catesbeianus; train; 

possibly A. boreas or a bird 

S4A05213_20200612_040000.wav 6/11/2020 21:00:00 P. hypochondriaca; L. catesbeianus; train; 
birds; A. boreas 

S4A05213_20200612_200000.wav 6/12/2020 13:00:00 L. catesbeianus; birds; squeaking 
S4A05213_20200612_210000.wav 6/12/2020 14:00:00 No notable sounds 
S4A05213_20200612_220000.wav 6/12/2020 15:00:00 P. hypochondriaca; dirt bike 
S4A05213_20200612_230000.wav 6/12/2020 16:00:00 P. hypochondriaca 
S4A05213_20200613_000000.wav 6/12/2020 17:00:00 P. hypochondriaca; L. catesbeianus 
S4A05213_20200613_010000.wav 6/12/2020 18:00:00 P. hypochondriaca; L. catesbeianus; birds 
S4A05213_20200613_020000.wav 6/12/2020 19:00:00 P. hypochondriaca; L. catesbeianus; birds; train 
S4A05213_20200613_030000.wav 6/12/2020 20:00:00 P. hypochondriaca calls and trills; L. 

catesbeianus; bird 
S4A05213_20200613_040000.wav 6/12/2020 21:00:00 P. hypochondriaca; L. catesbeianus; birds; train 
S4A05213_20200613_200000.wav 6/13/2020 13:00:00 Birds 
S4A05213_20200613_210000.wav 6/13/2020 14:00:00 P. hypochondriaca; train 
S4A05213_20200613_220000.wav 6/13/2020 15:00:00 P. hypochondriaca; train 
S4A05213_20200613_230000.wav 6/13/2020 16:00:00 P. hypochondriaca 
S4A05213_20200614_000000.wav 6/13/2020 17:00:00 P. hypochondriaca; train 
S4A05213_20200614_010000.wav 6/13/2020 18:00:00 P. hypochondriaca; train 
S4A05213_20200614_020000.wav 6/13/2020 19:00:00 P. hypochondriaca; L. catesbeianus 
S4A05213_20200614_030000.wav 6/13/2020 20:00:00 P. hypochondriaca; L. catesbeianus 
S4A05213_20200614_040000.wav 6/13/2020 21:00:00 L. catesbeianus; birds 
S4A05213_20200614_200000.wav 6/14/2020 13:00:00 L. catesbeianus; many birds; mourning doves 

(Zenaida macroura) 
S4A05213_20200614_210000.wav 6/14/2020 14:00:00 L. catesbeianus 
S4A05213_20200614_220000.wav 6/14/2020 15:00:00 P. hypochondriaca; L. catesbeianus 
S4A05213_20200614_230000.wav 6/14/2020 16:00:00 P. hypochondriaca; L. catesbeianus 
S4A05213_20200615_000000.wav 6/14/2020 17:00:00 P. hypochondriaca; train 
S4A05213_20200615_010000.wav 6/14/2020 18:00:00 P. hypochondriaca; L. catesbeianus 
S4A05213_20200615_020000.wav 6/14/2020 19:00:00 P. hypochondriaca; L. catesbeianus 
S4A05213_20200615_030000.wav 6/14/2020 20:00:00 P. hypochondriaca; L. catesbeianus; train 
S4A05213_20200615_040000.wav 6/14/2020 21:00:00 P. hypochondriaca; L. catesbeianus; A. boreas; 

birds; squeaking 
S4A05213_20200615_200000.wav 6/15/2020 13:00:00 L. catesbeianus; birds; train 
S4A05213_20200615_210000.wav 6/15/2020 14:00:00 P. hypochondriaca; L. catesbeianus 
S4A05213_20200615_220000.wav 6/15/2020 15:00:00 P. hypochondriaca calls and trills; L. 

catesbeianus 
S4A05213_20200615_230000.wav 6/15/2020 16:00:00 P. hypochondriaca; L. catesbeianus 
S4A05213_20200616_000000.wav 6/15/2020 17:00:00 P. hypochondriaca; L. catesbeianus 
S4A05213_20200616_010000.wav 6/15/2020 18:00:00 P. hypochondriaca calls and trills; L. 

catesbeianus 
S4A05213_20200616_020000.wav 6/15/2020 19:00:00 P. hypochondriaca; L. catesbeianus; train 
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S4A05213_20200616_030000.wav 6/15/2020 20:00:00 P. hypochondriaca; L. catesbeianus; train 
S4A05213_20200616_040000.wav 6/15/2020 21:00:00 L. catesbeianus; train 
PALISADES_20200618_000000.wav 6/18/2020 0:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200617_230000.wav 6/17/2020 23:00:00 P. hypochondriaca; L. catesbeianus; train 
PALISADES_20200617_210000.wav 6/17/2020 21:00:00 P. hypochondriaca; L. catesbeianus; possible 

owl 
PALISADES_20200617_200000.wav 6/17/2020 20:00:00 L. catesbeianus; squeaking; train; birds; other 

random noises 
PALISADES_20200617_220000.wav 6/17/2020 22:00:00 P. hypochondriaca calls and trills; L. 

catesbeianus 
PALISADES_20200618_200000.wav 6/18/2020 20:00:00 P. hypochondriaca; L. catesbeianus; birds 
PALISADES_20200618_210000.wav 6/18/2020 21:00:00 P. hypochondriaca; L. catesbeianus; chewing 
PALISADES_20200618_220000.wav 6/18/2020 22:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200618_230000.wav 6/18/2020 23:00:00 P. hypochondriaca; L. catesbeianus; music 
PALISADES_20200619_000000.wav 6/19/2020 0:00:00 P. hypochondriaca; L. catesbeianus; train 
PALISADES_20200619_200000.wav 6/19/2020 20:00:00 L. catesbeianus; birds; possible whistling or 

another bird; squeaking 
PALISADES_20200619_210000.wav 6/19/2020 21:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200619_220000.wav 6/19/2020 22:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200619_230000.wav 6/19/2020 23:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200620_000000.wav 6/20/2020 0:00:00 P. hypochondriaca; L. catesbeianus; train 
PALISADES_20200620_200000.wav 6/20/2020 20:00:00 L. catesbeianus; birds; loud squeaking 
PALISADES_20200620_210000.wav 6/20/2020 21:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200620_220000.wav 6/20/2020 22:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200620_230000.wav 6/20/2020 23:00:00 P. hypochondriaca calls and trills; L. 

catesbeianus 
PALISADES_20200621_000000.wav 6/21/2020 0:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200621_200000.wav 6/21/2020 20:00:00 L. catesbeianus; birds; train 
PALISADES_20200621_210000.wav 6/21/2020 21:00:00 P. hypochondriaca; L. catesbeianus; music 
PALISADES_20200621_220000.wav 6/21/2020 22:00:00 P. hypochondriaca; L. catesbeianus; music 
PALISADES_20200621_230000.wav 6/21/2020 23:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200622_000000.wav 6/22/2020 0:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200622_200000.wav 6/22/2020 20:00:00 Birds; squeaking; train 
PALISADES_20200622_210000.wav 6/22/2020 21:00:00 P. hypochondriaca; L. catesbeianus; owl 
PALISADES_20200622_220000.wav 6/22/2020 22:00:00 P. hypochondriaca calls and trills; L. 

catesbeianus 
PALISADES_20200622_230000.wav 6/22/2020 23:00:00 P. hypochondriaca calls and trills; L. 

catesbeianus 
PALISADES_20200623_000000.wav 6/23/2020 0:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200623_200000.wav 6/23/2020 20:00:00 Birds 
PALISADES_20200623_210000.wav 6/23/2020 21:00:00 P. hypochondriaca calls and trills; L. 

catesbeianus 
PALISADES_20200623_220000.wav 6/23/2020 22:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200623_230000.wav 6/23/2020 23:00:00 P. hypochondriaca; L. catesbeianus; train 
PALISADES_20200624_000000.wav 6/24/2020 0:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200624_200000.wav 6/24/2020 20:00:00 Birds; chewing; rustling 
PALISADES_20200624_210000.wav 6/24/2020 21:00:00 P. hypochondriaca; L. catesbeianus; train 
PALISADES_20200624_220000.wav 6/24/2020 22:00:00 P. hypochondriaca; L. catesbeianus; loud and 

aggressive animal fight, possibly coyotes 
PALISADES_20200624_230000.wav 6/24/2020 23:00:00 P. hypochondriaca; L. catesbeianus 
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PALISADES_20200625_000000.wav 6/25/2020 0:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200625_200000.wav 6/25/2020 20:00:00 Birds; train 
PALISADES_20200625_210000.wav 6/25/2020 21:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200625_220000.wav 6/25/2020 22:00:00 P. hypochondriaca calls and trills; L. 

catesbeianus 
PALISADES_20200625_230000.wav 6/25/2020 23:00:00 P. hypochondriaca calls and trills; L. 

catesbeianus; train 
PALISADES_20200626_000000.wav 6/26/2020 0:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200626_200000.wav 6/26/2020 20:00:00 Birds; additional loud, angry bird 
PALISADES_20200626_210000.wav 6/26/2020 21:00:00 P. hypochondriaca; L. catesbeianus; odd 

rattling sound 
PALISADES_20200626_220000.wav 6/26/2020 22:00:00 P. hypochondriaca; L. catesbeianus; train 
PALISADES_20200626_230000.wav 6/26/2020 23:00:00 P. hypochondriaca calls and trills; L. 

catesbeianus 
PALISADES_20200627_000000.wav 6/27/2020 0:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200627_200000.wav 6/27/2020 20:00:00 Birds 
PALISADES_20200627_210000.wav 6/27/2020 21:00:00 P. hypochondriaca; train 
PALISADES_20200627_220000.wav 6/27/2020 22:00:00 P. hypochondriaca; L. catesbeianus; train 
PALISADES_20200627_230000.wav 6/27/2020 23:00:00 P. hypochondriaca calls and trills 
PALISADES_20200628_000000.wav 6/28/2020 0:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200628_200000.wav 6/28/2020 20:00:00 Birds 
PALISADES_20200628_210000.wav 6/28/2020 21:00:00 No notable sounds 
PALISADES_20200628_220000.wav 6/28/2020 22:00:00 P. hypochondriaca; train 
PALISADES_20200628_230000.wav 6/28/2020 23:00:00 P. hypochondriaca 
PALISADES_20200629_000000.wav 6/29/2020 0:00:00 P. hypochondriaca 
PALISADES_20200629_200000.wav 6/29/2020 20:00:00 Birds 
PALISADES_20200629_210000.wav 6/29/2020 21:00:00 P. hypochondriaca 
PALISADES_20200629_220000.wav 6/29/2020 22:00:00 P. hypochondriaca; L. catesbeianus; train 
PALISADES_20200629_230000.wav 6/29/2020 23:00:00 P. hypochondriaca calls and trills; L. 

catesbeianus; train; odd sucking sound  
PALISADES_20200630_000000.wav 6/30/2020 0:00:00 P. hypochondriaca; L. catesbeianus; train 
PALISADES_20200630_200000.wav 6/30/2020 20:00:00 Birds; train 
PALISADES_20200630_210000.wav 6/30/2020 21:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200630_220000.wav 6/30/2020 22:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200630_230000.wav 6/30/2020 23:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200701_000000.wav 7/1/2020 0:00:00 P. hypochondriaca; L. catesbeianus; train 
PALISADES_20200701_200000.wav 7/1/2020 20:00:00 Birds; train 
PALISADES_20200701_210000.wav 7/1/2020 21:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200701_220000.wav 7/1/2020 22:00:00 P. hypochondriaca calls and trills; L. 

catesbeianus 
PALISADES_20200701_230000.wav 7/1/2020 23:00:00 P. hypochondriaca calls and trills; L. 

catesbeianus 
PALISADES_20200702_000000.wav 7/2/2020 0:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200702_200000.wav 7/2/2020 20:00:00 Birds 
PALISADES_20200702_210000.wav 7/2/2020 21:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200702_220000.wav 7/2/2020 22:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200702_230000.wav 7/2/2020 23:00:00 P. hypochondriaca; L. catesbeianus; possibly 

birds or a racoon 
PALISADES_20200703_000000.wav 7/3/2020 0:00:00 P. hypochondriaca; L. catesbeianus; train 
PALISADES_20200703_200000.wav 7/3/2020 20:00:00 L. catesbeianus; birds 
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PALISADES_20200703_210000.wav 7/3/2020 21:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200703_220000.wav 7/3/2020 22:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200703_230000.wav 7/3/2020 23:00:00 P. hypochondriaca; L. catesbeianus; water 

activity 
PALISADES_20200704_000000.wav 7/4/2020 0:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200704_200000.wav 7/4/2020 20:00:00 Birds; train 
PALISADES_20200704_210000.wav 7/4/2020 21:00:00 P. hypochondriaca 
PALISADES_20200704_220000.wav 7/4/2020 22:00:00 P. hypochondriaca; L. catesbeianus; train; gun 

shots or fireworks 
PALISADES_20200704_230000.wav 7/4/2020 23:00:00 P. hypochondriaca; L. catesbeianus; train 
PALISADES_20200705_000000.wav 7/5/2020 0:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200705_200000.wav 7/5/2020 20:00:00 L. catesbeianus; birds 
PALISADES_20200705_210000.wav 7/5/2020 21:00:00 L. catesbeianus 
PALISADES_20200705_220000.wav 7/5/2020 22:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200705_230000.wav 7/5/2020 23:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200706_000000.wav 7/6/2020 0:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200706_200000.wav 7/6/2020 20:00:00 Birds; squeaking 
PALISADES_20200706_210000.wav 7/6/2020 21:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200706_220000.wav 7/6/2020 22:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200706_230000.wav 7/6/2020 23:00:00 P. hypochondriaca; L. catesbeianus; squeaking 
PALISADES_20200707_000000.wav 7/7/2020 0:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200707_200000.wav 7/7/2020 20:00:00 L. catesbeianus; birds; squealing 
PALISADES_20200707_210000.wav 7/7/2020 21:00:00 L. catesbeianus 
PALISADES_20200707_220000.wav 7/7/2020 22:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200707_230000.wav 7/7/2020 23:00:00 P. hypochondriaca calls and trills; L. 

catesbeianus; squeaking 
PALISADES_20200708_000000.wav 7/8/2020 0:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200708_200000.wav 7/8/2020 20:00:00 L. catesbeianus; birds; train 
PALISADES_20200708_210000.wav 7/8/2020 21:00:00 L. catesbeianus; possible bird 
PALISADES_20200708_220000.wav 7/8/2020 22:00:00 P. hypochondriaca; L. catesbeianus; screeching; 

possible bird 
PALISADES_20200708_230000.wav 7/8/2020 23:00:00 P. hypochondriaca; L. catesbeianus; squeak 
PALISADES_20200709_000000.wav 7/9/2020 0:00:00 P. hypochondriaca; L. catesbeianus; possible 

bird; squeak 
PALISADES_20200709_200000.wav 7/9/2020 20:00:00 L. catesbeianus; birds 
PALISADES_20200709_210000.wav 7/9/2020 21:00:00 L. catesbeianus; squeaking 
PALISADES_20200709_220000.wav 7/9/2020 22:00:00 P. hypochondriaca; L. catesbeianus; train 
PALISADES_20200709_230000.wav 7/9/2020 23:00:00 P. hypochondriaca; L. catesbeianus; possibly 

birds 
PALISADES_20200710_000000.wav 7/10/2020 0:00:00 P. hypochondriaca; L. catesbeianus; chewing; 

possible bird 
PALISADES_20200710_200000.wav 7/10/2020 20:00:00 L. catesbeianus; birds 
PALISADES_20200710_210000.wav 7/10/2020 21:00:00 P. hypochondriaca; L. catesbeianus; train 
PALISADES_20200710_220000.wav 7/10/2020 22:00:00 L. catesbeianus; train 
PALISADES_20200710_230000.wav 7/10/2020 23:00:00 P. hypochondriaca; L. catesbeianus; chewing; 

possibly birds 
PALISADES_20200711_000000.wav 7/11/2020 0:00:00 P. hypochondriaca; L. catesbeianus; train 
PALISADES_20200711_200000.wav 7/11/2020 20:00:00 L. catesbeianus; birds 
PALISADES_20200711_210000.wav 7/11/2020 21:00:00 L. catesbeianus 
PALISADES_20200711_220000.wav 7/11/2020 22:00:00 P. hypochondriaca; L. catesbeianus; train 
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PALISADES_20200711_230000.wav 7/11/2020 23:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200712_000000.wav 7/12/2020 0:00:00 P. hypochondriaca; L. catesbeianus; squeaking 
PALISADES_20200712_200000.wav 7/12/2020 20:00:00 Birds 
PALISADES_20200712_210000.wav 7/12/2020 21:00:00 L. catesbeianus; squeaking 
PALISADES_20200712_220000.wav 7/12/2020 22:00:00 P. hypochondriaca; L. catesbeianus; possible 

birds; squeaking 
PALISADES_20200712_230000.wav 7/12/2020 23:00:00 P. hypochondriaca; L. catesbeianus; possible 

bird 
PALISADES_20200713_000000.wav 7/13/2020 0:00:00 P. hypochondriaca; L. catesbeianus; train 
PALISADES_20200713_200000.wav 7/13/2020 20:00:00 Birds 
PALISADES_20200713_210000.wav 7/13/2020 21:00:00 L. catesbeianus; possible bird or insect 
PALISADES_20200713_220000.wav 7/13/2020 22:00:00 L. catesbeianus; possibly birds; train 
PALISADES_20200713_230000.wav 7/13/2020 23:00:00 P. hypochondriaca; L. catesbeianus; train 
PALISADES_20200714_000000.wav 7/14/2020 0:00:00 P. hypochondriaca; L. catesbeianus; train 
PALISADES_20200714_200000.wav 7/14/2020 20:00:00 L. catesbeianus; birds; train 
PALISADES_20200714_210000.wav 7/14/2020 21:00:00 P. hypochondriaca; L. catesbeianus; squeak 
PALISADES_20200714_220000.wav 7/14/2020 22:00:00 L. catesbeianus; train 
PALISADES_20200714_230000.wav 7/14/2020 23:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200715_000000.wav 7/15/2020 0:00:00 P. hypochondriaca; L. catesbeianus; train 
PALISADES_20200715_200000.wav 7/15/2020 20:00:00 L. catesbeianus; birds 
PALISADES_20200715_210000.wav 7/15/2020 21:00:00 L. catesbeianus 
PALISADES_20200715_220000.wav 7/15/2020 22:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200715_230000.wav 7/15/2020 23:00:00 P. hypochondriaca; L. catesbeianus; train; 

possible chewing 
PALISADES_20200716_000000.wav 7/16/2020 0:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200716_200000.wav 7/16/2020 20:00:00 L. catesbeianus; birds; train 
PALISADES_20200716_210000.wav 7/16/2020 21:00:00 L. catesbeianus 
PALISADES_20200716_220000.wav 7/16/2020 22:00:00 L. catesbeianus; train 
PALISADES_20200716_230000.wav 7/16/2020 23:00:00 P. hypochondriaca; L. catesbeianus; train 
PALISADES_20200717_000000.wav 7/17/2020 0:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200717_200000.wav 7/17/2020 20:00:00 L. catesbeianus; birds 
PALISADES_20200717_210000.wav 7/17/2020 21:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200717_220000.wav 7/17/2020 22:00:00 P. hypochondriaca; L. catesbeianus; squeaks 
PALISADES_20200717_230000.wav 7/17/2020 23:00:00 P. hypochondriaca; L. catesbeianus; train 
PALISADES_20200718_000000.wav 7/18/2020 0:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200718_200000.wav 7/18/2020 20:00:00 L. catesbeianus; birds; train 
PALISADES_20200718_210000.wav 7/18/2020 21:00:00 Possible P. hypochondriaca trills; L. 

catesbeianus 
PALISADES_20200718_220000.wav 7/18/2020 22:00:00 P. hypochondriaca; L. catesbeianus; possibly 

birds; squeak 
PALISADES_20200718_230000.wav 7/18/2020 23:00:00 P. hypochondriaca; L. catesbeianus; train; 

airplane 
PALISADES_20200719_000000.wav 7/19/2020 0:00:00 P. hypochondriaca; L. catesbeianus; possible 

gun shot 
PALISADES_20200719_200000.wav 7/19/2020 20:00:00 L. catesbeianus; many birds; possible music; 

odd animal sound 
PALISADES_20200719_210000.wav 7/19/2020 21:00:00 L. catesbeianus; music 
PALISADES_20200719_220000.wav 7/19/2020 22:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200719_230000.wav 7/19/2020 23:00:00 P. hypochondriaca; L. catesbeianus 
PALISADES_20200720_000000.wav 7/20/2020 0:00:00 P. hypochondriaca; L. catesbeianus 
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PALISADES_20200720_200000.wav 7/20/2020 20:00:00 Birds 
PALISADES_20200720_210000.wav 7/20/2020 21:00:00 L. catesbeianus; train; possible pig snorts in 

background 
PALISADES_20200720_220000.wav 7/20/2020 22:00:00 P. hypochondriaca calls and trills; L. 

catesbeianus; chewing; train 

PALISADES_20200720_230000.wav 7/20/2020 23:00:00 P. hypochondriaca; L. catesbeianus; squeak 
PALISADES_20200721_000000.wav 7/21/2020 0:00:00 P. hypochondriaca; L. catesbeianus; airplane 
S4A05213_20200616_220000.wav 6/16/2020 22:00:00 P. hypochondriaca; L. catesbeianus 
S4A05213_20200616_200000.wav 6/16/2020 20:00:00 Birds; train 
S4A05213_20200616_210000.wav 6/16/2020 21:00:00 P. hypochondriaca trills and calls; L. 

catesbeianus 
S4A05213_20200616_230000.wav 6/16/2020 23:00:00 P. hypochondriaca calls and trills; L. 

catesbeianus; train 
S4A05213_20200617_000000.wav 6/17/2020 0:00:00 P. hypochondriaca; L. catesbeianus 
S4A05213_20200617_010000.wav 6/17/2020 1:00:00 P. hypochondriaca; L. catesbeianus 
S4A05213_20200617_020000.wav 6/17/2020 2:00:00 P. hypochondriaca; L. catesbeianus 
S4A05213_20200617_030000.wav 6/17/2020 3:00:00 P. hypochondriaca; L. catesbeianus; birds; train 
S4A05213_20200617_040000.wav 6/17/2020 4:00:00 P. hypochondriaca; L. catesbeianus 
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Mohave Ground Squirrel Trapping Results: 
Palisades Ranch, 

Near the Community of Helendale,  
San Bernardino County, California 

 
INTRODUCTION 

 
Circle Mountain Biological Consultants, Inc. (CMBC) performed voluntary trapping 
surveys on behalf of Mojave Desert Land Trust (MDLT) seeking the presence of the 
California State threatened Mohave ground squirrel (Xerospermophilus mohavensis), 
KHUHLQ�³0*6.´ There is no intent to develop this site; rather it is proactively managed by 
MDLT for numerous special status plant and animal species, including MGS.  
 
CMBC (2016) prepared a management plan for the Palisades Ranch that documented MGS 
as occurring in 1983 just north of the community of Helendale, approximately six miles 
north and in 1987 in northern Adelanto, approximately six miles south of the trapping study 
documented herein. There have not been any focused trapping surveys at Palisades Ranch 
for MGS, so this is the first such survey, to our knowledge.  
 
The management plan (CMBC 2016) identifies specific tasks, including those relative to 
Biological Element 5, pertaining to special status mammal species. First Tier, Biological 
Goal 1 states: ³Ascertain presence and status of special status mammal species on the 
subject property, and if present, manage the site for sustained populations.´ Task 1 was 
further identified as: ³Perform species-specific inventories to determine the occurrence of 
Mojave River vole and Mohave ground squirrel on the subject property.´ So, the current 
study was performed, in part, to implement Task 1 for Biological Element 5 of the 
management plan (CMBC 2016). 
 
Location: Township 7 North, Range 5 West, west half of Section 13, S.B.B.&M. 
Quad Map: Helendale Quadrangle   
UTM (NAD 83) Coordinates of Grid: 466800 East, 3839400 North (center of grid) 
Acreage of Project Site: +/- 100 acres (assuming 30-meter buffer around 4 grid lines)  
 
The MGS is approximately 20 to 23 centimeters (8 to 9 inches) in length, sandy-colored 
on top, lighter underneath, with a bi-colored (dark above, light below) tail flattened dorso-
ventrally. 

 
© Phil Leitner 
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The following information is published in various places �H�J��� 'DYLG� /DDEV¶� VSHFLHV�
account published in U.S. Bureau of Land Management 2005), and much of it was in the 
form of personal communication from Dr. Phil Leitner to Ed LaRue of CMBC. Following 
winters of sufficient rainfall [e.g., a minimum of about 7.5 centimeters (3 inches)], MGS 
emerge in February from dormancy, reproduce, and have a litter of up to nine young in late 
March to early April; they forego reproduction if there is less than about 3 inches of rainfall. 
If reproductive, they will remain active into the summer, with adults becoming dormant in 
June and July and juveniles as late as August; if there is no reproduction, adults will become 
dormant as early as late May. Their diet consists of seeds, leaves, flowers, and fruits of 
both annual and perennial plants; arthropods are occasionally taken. Their ability to 
overwinter depends on achieving a body weight of approximately 180 grams. The MGS is 
currently listed as Threatened by the California Fish and Game Commission. U.S. Fish and 
Wildlife Service (USFWS) has declined to list it federally following two petitions, the last 
of which was in 2005. 
 
Unlike protocol trapping, where a given site is trapped for three five-day periods from mid-
March to the end of April, May, and mid-June to mid-July, regional exploratory surveys 
are typically performed for five days between mid-March and mid-July. They are not as 
rigorous, in part because the sites being trapped are not intended for development and five 
days is judged to be a reasonable amount of time to determine presence. Even so, lack of 
detection during a five-day trapping period is not sufficient to determine that MGS is absent 
from the site.  
 
Unlike protocol surveys with formal grids of 2 x 50, 4 x 25, or 10 x 10 trap stations spaced 
at 35-meter intervals, configurations for regional exploratory surveys are flexible allowing 
trapper discretion to place traps in a configuration most likely to capture MGS and usually 
spread over a wider area than the grid system. Both methodologies use 100 traps per grid, 
which is judged to be the maximum number of traps one biologist can effectively check 
and still ensure animal health. For this effort, the protocol methodology is described below 
and deviations from the protocol are shown in italicized font following the California 
'HSDUWPHQW�RI�)LVK�DQG�*DPH¶V��CDFG 2003 revised 2010) methodology. 
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Figure 1. Locations of Mohave Ground Squirrel Grids in June 2020 

3837816.5 

© Delorme. Topo North America™ 10. 
www.delorme.com MN (117' E) 
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Figure 2. Aerial photograph of subject property from 28,500 feet± altitude, taken on 8/25/2018 (Google Earth ©2020)  
with western property boundaries shown in light blue and four grid lines in red 

 

Ii.' 
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FIELD SURVEY METHODS 
Surveys were conducted according to the following recommended guidelines. 

Actual implemented methods are reported in italics following the official methodology. 
CALIFORNIA DEPARTMENT OF FISH AND GAME 

MOHAVE GROUND SQUIRREL SURVEY GUIDELINES 
(January 2003 revised 2010) 

 
1. Visual surveys to determine Mohave ground squirrel activity and habitat quality 

shall be undertaken the period of 15 March through 15 April. All potential habitat 
on a project site shall be visually surveyed during daylight hours by a biologist who 
can readily identify the Mohave ground squirrel and the white-tailed antelope 
squirrel (Ammospermophilus leucurus). Visual surveys were performed by Ed 
LaRue and Sharon Dougherty on 31 May 2020 while the grid was being 
established. 

 
2. If visual surveys do not reveal presence of the Mohave ground squirrel on the 

project site, standard small-mammal trapping grids shall be established in potential 
Mohave ground squirrel habitat. The number of grids will depend on the amount of 
potential habitat on the project site, as determined by the guidelines presented in 
paragraphs 4 and 5 of these guidelines. For this effort only one grid was established 
to determine presence or absence within the 100-acre± site. 

 
3. For linear projects (for example, highways, pipelines, or electric transmission 

lines), each sampling grid shall consist of 100 Sherman live-traps (or equivalent; 
the minimum length of any trap is 12 inches) arranged in a rectangular pattern, 4 
traps wide by 25 traps long, with traps spaced 35 meters apart along each of the 
four trap lines. At a minimum, one sampling grid of this type shall be established 
in each linear mile, or fraction thereof, of potential Mohave ground squirrel habitat 
along the project corridor. Not applicable, as this was not a linear project. 

 
4. For all other types of projects, one sampling grid consisting of 100 Sherman live-

traps (or equivalent; the minimum length of any trap is 12 inches) shall be 
established for each 80 acres, or fraction thereof, of potential Mohave ground 
squirrel habitat on the project site. The traps shall be arranged in a 10 x 10 grid, 
with 35-meter spacing between traps. ,Q�WKLV�FDVH��������´�6KHUPDQ�WUDSV�VSDFHG�
35 meters apart on a north-south axis were placed on the subject property as shown 
in Figures 1 and 2. The configuration was chosen to (a) cover as much of the site 
and as wide an area as possible; (b) to place traps in habitats most likely to support 
MGS; and (c) to avoid barren areas, mountainous areas, etc. that are not ideal for 
MGS. When an area encompassing a +/- 30-meter buffer around the four corners 
of the grid is inscribed, the area contained within that polygon is approximately 
100 acres, which is similar to the 80-acre/grid recommendation in this measure. 
The C line was moved to the west to avoid the steeper areas associated with bluffs 
west of the Mojave River. However, relatively more antelope ground squirrels were 
caught in these bluff areas, so it is recommended that at least one of the four lines 
be placed in these areas. 
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5. Each sampling grid shall be trapped for a minimum five consecutive days, unless a 
Mohave ground squirrel is captured before the end of the five-day term on the grid 
or on another grid on the project site. If no Mohave ground squirrel is captured on 
a sampling grid on the project site in the first five-consecutive-day term, each 
sampling grid shall be sampled for a SECOND five-consecutive-day term. 
Trapping may be stopped before the end of the second term if a Mohave ground 
squirrel is captured on any sampling grid on the project site. If no Mohave ground 
squirrel is captured during the second five-consecutive-day term, each sampling 
grid shall be sampled for a THIRD five-consecutive -day term. The FIRST trapping 
term shall begin and be completed in the period of 15 March through 30 April. If a 
SECOND term is required, it shall begin at least two weeks after the end of the first 
term, but shall begin no earlier than 01 May, and shall be completed by 31 May. If 
a THIRD term is required, it shall begin at least two weeks after the end of the 
second term, but shall begin no earlier than 15 June, and shall be completed by 15 
July. All trapping shall be conducted during appropriate weather conditions, 
avoiding periods of high wind, precipitation, and low temperatures (<50oF or 10oC). 
Trapping was initiated on June 1, 2020, the day after the grid was established. 
Although the intent was to trap for five consecutive days, temperatures in excess of 
100°F on June 2, 3, and 4, caused us to reschedule the surveys to June 5, 6, 7, and 
8 when temperatures were favorable, and in fact, traps did not have to be closed 
prematurely; e.g., temperatures did not exceed 90°F. 

 
6. For projects requiring two or more sampling grids, capture of a Mohave ground 

squirrel on any grid will establish presence of the species on the project site. 
Trapping may be stopped on all grids on the project site at that time. For linear 
projects, very large project sites, project sites characterized by fragmented or 
highly-heterogeneous habitats, or in other special circumstances, continued 
trapping may be necessary. Not applicable. 

 
7. A maximum 100 traps shall be operated by each qualified biologist. Each trap shall 

be covered with a cardboard A-frame or equivalent non-metal shelter to provide 
shade. Trap and shelter orientation shall be on a north-south axis. All traps shall be 
opened within one hour of sunrise and may be closed beginning one hour before 
sunset. Traps shall be checked at least once every four hours to minimize heat stress 
to captured animals. When traps are open, temperature shall be measured at a 
location within the sampling grid, in the shade, and one foot (approx. 0.3 meters) 
above the ground at least once every hour. Traps shall be closed when the ambient 
air temperature at one foot above the ground in the shade exceeds 90oF (32oC). 
Trapping shall resume on the same day after the ambient temperature at one foot 
(approx. 0.3 meters) above the ground in the shade falls to 90oF (32oC) and shall 
continue until one hour before sunset. Suggested baits are mixed grains, rolled oats, 
or bird seed, with a small amount of peanut butter. These measures were 
implemented for the current effort. See #5 above resulting in a modified trapping 
schedule to avoid excessively hot temperatures. 
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8. A qualified biologist shall complete the Survey and Trapping Form, which is found 
on page 5 of these guidelines [page @@ of this report]. This biologist, or the lead 
agency for the project, shall submit the completed form to the appropriate 
Department office (see page 4) with the biological report on the project site. In 
addition to completing this form, LaRue also completed the Excel spread sheet 
provided by Dr. Scott Osborn in 2013, which supplements the one referenced in 
this point. Since no MGS were captured, no California Natural Diversity Data Base 
(CNDDB) forms were completed. 

 
9. The Department may allow variation on these guidelines, with the advance written 

approval of the appropriate regional habitat conservation planning office (see page 
4). Such variations could include biologically-appropriate modification of the 
trapping dates or changes in grid configuration that would enhance the probability 
of detecting Mohave ground squirrels. Any variation which concerns trapping or 
marking methods must be incorporated into the MOU or permit that authorizes the 
work. Variations for this trapping effort are documented above. 

 
10. If a survey conducted according to these guidelines results in no capture or 

observation of the Mohave ground squirrel on a project site, this is not necessarily 
evidence that the Mohave ground squirrel does not exist on the site or that the site 
is not actual or potential habitat of the species. However, in the circumstance of 
such a negative result, the Department will stipulate that the project site harbors no 
Mohave ground squirrels. This stipulation will expire one year from the ending date 
of the last trapping on the project site conducted according to these guidelines. 
Although it is recommended that additional surveys be performed, with grid lines 
A, B, and C shifted to the east and in year(s) of less annual plant germination, the 
measures identified above are not applicable to this and future trapping efforts, as 
the surveys are not being performed in anticipation of developing the site. 

 
HABITAT DESCRIPTION 

 
Dominant Annuals: See page 10 of this report and page 14 of CMBC 2016 for extensive 
descriptions of both annual and perennial plants in upland areas, including the trap grid. 
Dominant Perennials: Creosote bush (Larrea tridentata), burrobush (Ambrosia dumosa), 
peach thorn (Lycium cooperi���$QGHUVRQ¶V�ER[-thorn (Lycium andersonii), Nevada joint-
fir (Ephedra nevadensis), and several species of indigo bush (Psorothamnus arborescens, 
Psorothamnus schottii).  
 
Land Form ± Desert plain and rolling bluffs    Soil Type ± Sandy loam 
Elevation ± 2,660 to 2,700 feet     Slope ± 10-15% on south part grid lines C & D 
Total Acres Trapped: 100 acres±  Number of Trapping Grids: 1 
Dates of sampling term(s): June 1, 5, 6, 7, and 8, 2020 
Trapping conducted by: Edward L. LaRue, Jr. (4 days) and Sharon Dougherty (1 day) 
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TRAPPING RESULTS 
 
No MGS were captured during this 5-day regional exploratory survey performed by 
CDFW-authorized personnel. As given above under point 10, the absence of MGS during 
this particular effort does not necessarily mean that MGS are absent from the trap area. Nor 
was all of the Palisades Ranch area managed by MDLT trapped (see grid location in 
Figures 1 and 2). There are both upland areas and even riparian areas that may harbor MGS 
and should be targeted in future surveys in an ongoing effort to seek MGS on the site. 
 
The grid was trapped in a typical manner, using 100 Sherman traps, baited with four-way 
grain and peanut butter powder, during the five-day session described above. The following 
table contains information for animals captured and weather conditions during the trapping 
session. 
 

Five-Day Trapping Session 

DATE TIME1 TEMP °F2 
CAPTURES CLOUD COVER MAX WIND SPEED (mph) 

AGS4 MGS Other3 AM PM AM PM 

6/1/2020 
0530 58°F 20 

10̈́, 10͂ 0 0 70% 100% 0-5 0-5 
1800 88°F 

6/5/2020 
0530 68°F 18 

10̈́, 8͂ 0 0 100% 10% 0-5 25-30 
1900 76°F 

6/6/2020 
0535 57°F 14 

5̈́, 9͂ 0 0 50% 50% 10-15 20-25 
1910 72°F 

6/7/2020 
0545 51°F 10 

6̈́, 4͂ 0 0 0% 0% 15-20 25-30 
1900 70°F 

6/8/2020 
0550 51°F 8 

5̈́, 3͂ 0 0 0% 5% 0-5 10-15 
1900 76°F 

   51Ĺ88 °F 70 
36̈́, 34͂ 0 0 0-100% 0-100% 0Ĺ20 0Ĺ30 

 
TIME1 - The 1st time given in column 2 is when the first trap was opened each day; 2nd time given is when 
the last trap was closed each day. 
 
TEMP °F2 - The 1st WHPSHUDWXUH��³DLU�WHPSHUDWXUH´��JLYHQ�LQ�FROXPQ���ZDV�PHDVXUHG���´�DERYH�WKH�JURXQG�
in new shade at the beginning of the day, followed by the 2nd temperature, which was taken the same way at 
the beginning of the final check. Temperatures and maximum wind speeds were recorded using a hand-held 
Kestrel� weather and wind speed meter. 
 
Other3 - Codes for other animals potentially trapped are given in the 6th column, though none were caught: 
AGS = Antelope ground squirrel (Ammospermophilus leucurus) 
DSLI = Desert spiny lizard (Sceloporus magister) 
DWRA = Desert wood rat (Neotoma lepida) 
KRAT = Kangaroo rat species (Dipodomys sp.) 
MGS = Mohave ground squirrel (Xerospermophilus mohavensis) highlighted in blue when trapped 
RERA = Red racer (Masticophis flagellum piceus) 
WWTA = Western whiptail (Cnemidophorus tigris) 
 
AGS4 ± Results reported herein for antelope ground squirrel (AGS) indicate total numbers and sexes of 
animals captured each day for each session. Additional data including trap stations, reproductive status (e.g., 
scrotal males, lactating females, etc.), relative age (adult versus juvenile), and number of recaptures (up to 
four) were collected in the field and are available upon request. 



C:/Jobs/CMBC/MGS/Miscellaneous Grids/2020 Trapping Studies/Palisades Ranch 2020 9 

 
CONCLUSIONS 

No Mohave ground squirrels were caught or observed during the 5-day protocol trapping 
survey reported herein. Additional surveys are recommended but there are no standards as 
to how often they should be performed. It is suggested that future surveys be performed 
during dry years when there is limited germination of annual plants, which may result in 
increased likelihood of capturing squirrels that are attracted to the bait when available 
forage is at reduced levels. Whereas this report includes results of a regional survey for the 
Mohave ground squirrel, a more detailed report on all biota observed on the project site is 
given in Circle Mountain Biological Consultants, Inc. (2016), which is available from 
MDLT. That report includes photographs and extensive additional biological information 
characterizing upland portions of the subject property.  

REFERENCES AND LITERATURE CITED 
 
California Department of Fish and Game �FXUUHQWO\�³&'):´�. 2003 revised 2010. CDFG 

unpublished guidelines. Mohave Ground Squirrel Survey Guidelines. Sacramento, 
CA. 

 
Circle Mountain Biological Consultants, Inc. 2016. Draft land management plan for 

Palisades Ranch, San Bernardino County, California. An unpublished report 
prepared by Circle Mountain Biological Consultants, Inc. on behalf of Helendale 
Community Services District and Western Rivers Conservancy. Sacramento, CA. 
(Management responsibilities were subsequently transferred to MDLT). 

 
U.S. Bureau of Land Management. 2005. Final Environmental Impact Report and 

Statement for the West Mojave Plan, a Habitat Conservation Plan and California 
Desert Conservation Area Plan Amendment. Small mammal trapper, David Laabs, 
provides an in depth species account of the MGS in an appendix to the document. 
Moreno Valley, CA. 

 



C:/Jobs/CMBC/MGS/Miscellaneous Grids/2020 Trapping Studies/Palisades Ranch 2020 10 

Mohave Ground Squirrel (MGS) Survey and Trapping Form (photocopy as needed) 
 

PART 1 ± PROJECT INFORMATION (Use a separate form for each sampling grid) 
 
Project name: ³Palisades Ranch MGS 2020 Survey´ Property owner: Mojave Desert Land Trust 
 
Locations: Township: 7 North   Range: 5 West;   West ½ Section 13 
 
Quad map/series: Helendale UTM coordinates: 466800 East, 3839400 North (NAD 83) 
        GPS coordinates of site center (Datum) 
 
Acreage of project site: 100 acres± Acreage of potential MGS habitat on site: 1.5 mi2 
 
Total acreage visually surveyed on project site: 100 acres± Dates: 31 May 2020 
 
Visual surveys performed by: Ed LaRue and Sharon Dougherty (names of all persons by date) 
 
Total acres trapped: 100 acres±  Number of sampling grids: 1 
 
Trapping conducted by: Ed LaRue and Sharon Dougherty 

Names of all persons by sampling term and sampling grid (use back of form if needed) 
 
Dates of sampling term(s): June 1, 5, 6, 7, and 8, 2020 
 
PART II ± GENERAL HABITAT DESCRIPTION (Use back of form if needed) 
Dominant perennials: Creosote bush (Larrea tridentata), burrobush (Ambrosia dumosa), 
peach thorn (Lycium cooperi���$QGHUVRQ¶V�ER[-thorn (Lycium andersonii), Nevada joint-fir 
(Ephedra nevadensis), and several species of indigo bush (Psorothamnus arborescens, 
Psorothamnus schottii) 
Other perennials: California buckwheat (Eriogonum fasciculatum), cheesebush (Ambrosia 
salsola), groundsel (Senecio flaccidus), desert goldenhead (Acamptopappus sphaerocephalus), 
bush peppergrass (Lepidium fremontii), winter fat (Krascheninnikovia lanata), and several 
species of cactus (Cylindropuntia echinocarpa, Cylindropuntia ramosissima). 
Representative annuals: chia (Salvia columbariae), two species of poppy (Eschscholzia 
glyptosperma, Eschscholzia minutiflora), Bigelow coreopsis (Coreopsis bigelovii), red 
primrose (Camissonia boothii), brittle spineflower (Chorizanthe brevicornu), rigid spineflower 
(Chorizanthe rigida), desert trumpet (Eriogonum inflatum), desert wishbone plant (Mirabilis 
bigelovii), desert milk-aster (Stephanomeria exigua), syntrichopappus (Syntrichopappus 
fremontii), woolly-star (Eriastrum sp.), dicoria (Dicoria canescens), brown-eyed primrose 
(Camissonia claviformis���DQG�:DOODFH¶V�GDLV\��Eriophyllum wallacii). 
 
Land forms (mesa, bajada, wash): Desert plain and bisected riverbank bluffs. 
 
Soils description: Sandy loam. 
 
Elevation: 2,660 to 2,700 feet Aspect: None to the west and variable but mostly easterly to 
the east 
 
PART III ± WEATHER (Report measurements in the following categories for each day of 
visual survey and each day of trapping; using 24-hour clock, indicate time of day each 
measurement was made; use a separate black sheet for each day) 
 
Temperature: Air minimum and maximum; soil minimum and maximum; Cloud cover: % in 
AM and % in PM; Wind speed: In AM and in PM. See tables on page 8 for pertinent data. 
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215 North 5th Street    භ    Redlands, CA 92374    භ    Tel: (909) 307-0046    භ    Fax: (909) 307-0056    භ    www.ecorpconsulting.com 

February 10, 2022 
(2020-147) 

Ms. Amy Langston, PhD 
Natural Resources Program Director 
Mojave Desert Land Trust 
60124 29 Palms Hwy 
Joshua Tree, CA 92252 
Via Email: alangston@mdlt.org  
 
Subject: Results of a Focused Mojave River Vole Habitat Assessment and Trapping 

Survey Conducted at the Mojave Desert Land Trust Palisades Ranch, San 
Bernardino County, California 

 
Dear Ms. Langston: 

This letter report presents the results of a focused Mojave River Vole (MRV; Microtus californicus 
mohavensis) habitat assessment and trapping survey conducted by ECORP Consulting, Inc. (ECORP) 
at the Palisades Ranch owned by the Mojave Desert Land Trust (MDLT) along the Mojave River south 
of Helendale, located in San Bernardino County, California. This letter report includes life history 
information for MRV, a description of the methods used to conduct the survey, and a summary and 
discussion of the survey results. 

Location and Description 

Palisades Ranch is a 1647-acre property owned by the MDLT located along the Mojave River in San 
Bernardino County, California, approximately 12 miles north of Victorville (Attachment A – Figure 1. 
Survey Vicinity). It is directly adjacent to the Bureau of Land Management (BLM) designated 
Fremont-Kramer Area of Critical Environmental Concern (ACEC) to the west and not far removed 
from both the Mojave monkeyflower and Mojave fishhook cactus ACECs to the east. The 
unincorporated community of Helendale is immediately to the north and the surrounding land is a 
patchwork of BLM and private property (Attachment B – Figure 2. Survey Location). The area is 
crisscrossed by open access off-highway vehicle (OHV) routes, some of which extend onto Palisades 
Ranch. Approximately 200 acres were previously used for farming alfalfa and have since gone fallow. 
The ranch itself contains several improvements, including access roads, a decommissioned landing 
strip, a dilapidated bridge crossing at Heritage Way (old Bryman Road), and several buildings and 
residences that supported the previous agricultural activity. Palisades Ranch is within the Alto 
Transition Zone, making it one of the few locations along the Mojave River where water flows 
aboveground year-round. This gives rise to a diversity of habitats, including cottonwood-willow 
forest, arroyo willow thickets, and screwbean mesquite bosque. The eastern half of the property 
occurs within the Mojave River floodplain and the western half is composed of upland areas 
including steep desiccated cliffs (“palisades”), bluffs, and flat alluvial areas. The many habitats and 
topographic features of Palisades Ranch attract over 35 federal and state listed special status species. 
Due to its high biodiversity, Palisades Ranch became US Fish and Wildlife Service’s highest priority 

ECORP Consulting,._I_n_c_. ____________ _ 
ENVIRONMENTAL CONSULTANTS 
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Mojave Desert Land Trust   February 10, 2022 
Mojave River Vole Trapping Survey at Palisades Ranch  Page 2 of 24 
2020-147 
 

215 North 5th Street    භ    Redlands, CA 92374    භ    Tel: (909) 307-0046    භ    Fax: (909) 307-0056    භ    www.ecorpconsulting.com 

acquisition for all Southern California in 2015. Elevation at the property ranges from approximately 
2,530 feet in the southern end to about 2,470 above mean sea level (msl) in the norther end of the 
property.   

Mojave River Vole Natural History and Species Records 

The MRV is a California Department of Fish and Wildlife (CDFW) Species of Special Concern (SSC) 
and a member of the rodent family Cricetidae, which is endemic to southwestern California. It is one 
of 17 named subspecies of the California Vole (Microtus californicus), which is widely distributed 
throughout the western United States. This species’ range includes the Coast Ranges, the Cascade 
Range, the Sierra Nevada, the Central Valley, the Transverse Ranges, and portions of Baja California. 
Relatively little is known regarding the subspecies mohavensis, however it is believed to be restricted 
to moist, riparian habitats along the Mojave River between Victorville and Helendale. According to a 
paper by Dr. Philip V. Brylski, the MRV museum specimens have been collected at only two areas 
along the Mojave River near Victorville and Oro Grande (Brylski 1998). A query of CDFW’s California 
Natural Diversity Database revealed that MRV have been captured at four locations along the Mojave 
River, including in Victorville at the Mojave Narrows Regional Park, near Oro Grande, north of Oro 
Grande near Jericho Road, and near Helendale (CDFW 2021).  

The MRV averages 7.5-8.4 inches in total length (body and tail). The pelage is brown with longer 
black hairs above and gray below. The tail is bicolor, a distinct feature, with black above and brown 
below; the tail averages one-third of the length of the head and body. Eyes are small and the ears are 
small, inconspicuous, and fur covered.  

What is known regarding the MRV life history is largely gathered from characteristics of other 
subspecies of M. californicus. Suitable habitat consists of meadows, freshwater marshes, moist 
grasslands, irrigated pastures, ponds, and irrigated canals in the vicinity of the Mojave River proper. 
Burrows are shallow, often at the end of charactersitic runways, and constructed in friable soil (Laabs, 
no date). Non-flooded areas are preferred for burrow location, and they will make use of downed 
wood and brush piles (Brylski 1998). MRV is active diurnally and nocturnally, year-round. They forage 
on grasses with a preference for the biomass but will eat seeds in drier years.  

The current population status of the MRV is unknown however population numbers are expected to 
be low. There are numerous potential threats to the species. Agriculture and urbanization threaten 
the natural, native habitat as well as flood characteristics of the areas they occupy. Non-native plants, 
including tamarisk, threaten the water regime of their habitat (Laabs, no date).  

Methods 

Habitat Assessment 
The entire 1647-acre Palisades Ranch property was assessed for habitat that was suitable for MRV.  
The survey was conducted by ECORP Senior Biologists with extensive experience survey and trapping 
for small mammals in the Mojave Desert. During the habitat assessment the property was evaluated 
for habitat conditions potentially suitable for MRV and to determine suitable locations for future 
trapping efforts. During the survey numerous meandering transects were walked within the various 
habitats and vegetation communities within the property in search of clear evidence of MRV (e.g., 
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runways, burrows, and scat). The biologists also conducted a focused analysis of all areas exhibiting 
potentially suitable habitat for MRV, where accessible. Locations with diagnostic or potential MRV 
sign were recorded with a global positioning system (GPS) receiver and flagged as potential trapping 
areas. 

Trapping Survey 
All members of the team carrying out the trapping survey were authorized to survey for, trap, and 
handle MRV under ECORP’s Memorandum of Understanding with the CDFW and individual Scientific 
Collecting Permits issued by CDFW. Although there are no established survey level protocols for the 
MRV, ECORP biologists determined appropriate areas to place traps based on the information 
gathered from the habitat assessment, the subspecies’ habitat preferences, and knowledge of the 
species’ life history. Trapping efforts were done to assess the presence of MRV within the Palisades 
Ranch property. Traps were set within the Mojave River corridor within the property and a focus was 
put on areas that possessed suitable vegetation for runway corridors, potential burrows, and 
foraging vegetation. Traps were also set within upland habitats adjacent to the Mojave River, in 
potentially suitable vegetation for the MRV, to determine if the species was present further from the 
Mojave River.  

To achieve sufficient coverage of the variations of suitable habitat within Palisades Ranch, traps were 
placed in meandering lines in a variety of habitats with varying levels of habitat suitability. The survey 
was completed in two two-night trapping sessions. The first trapping session included 57 traps in 
Trapping Area 1 and 34 traps in Trapping Area 4, for a total of 91 traps. The second trapping session 
included 69 traps at Trapping Area 2, 15 traps are Trapping Area 3, and 15 traps at Trapping Area 5, 
for a total of 99 traps. Traps were opened and baited with a mixture of bird seed at dusk each day 
and then traps were checked for captures and closed each morning near dawn. All captured animals 
were identified to species. Only 12-inch modified (i.e., with front door shortened slightly) collapsible 
Sherman live-traps were used during this survey. Notes and photographs were taken to document 
habitat conditions where traps were placed. Weather conditions at the time of the trapping study 
were also noted.  

Results 

Habitat Assessment 
The habitat assessment was conducted on November 16 – November 18, 2020, by ECORP biologists, 
Phillip Wasz and Stephen Montgomery. Mr. Wasz and Mr. Montgomery both possess permits issued 
by CDFW to conduct trapping surveys for MRV and both biologists have extensive experience 
conducting surveys and habitat assessments for small mammal species of California. The Palisades 
Ranch property consisted of relatively undisturbed riparian, alluvial, and desert habitat. However, 
areas adjacent to the site contained disturbance from off-highway vehicle routes, some of which 
extended into the property. In Addition, approximately 200 acres within the Palisades Ranch property 
were previously used for farming alfalfa and have since gone fallow. The ranch itself contains several 
improvements, including access roads, a decommissioned landing strip, a dilapidated bridge crossing 
at Heritage Way (old Bryman Road), and several buildings and residences that supported the 
previous agricultural activity. Palisades Ranch is within the Alto Transition Zone, making it one of the 



Mojave Desert Land Trust   February 10, 2022 
Mojave River Vole Trapping Survey at Palisades Ranch  Page 4 of 24 
2020-147 
 

215 North 5th Street    භ    Redlands, CA 92374    භ    Tel: (909) 307-0046    භ    Fax: (909) 307-0056    භ    www.ecorpconsulting.com 

few locations along the Mojave River where water flows aboveground year-round. This gives rise to a 
diversity of habitats, including cottonwood-willow forest, arroyo willow thickets, and screwbean 
mesquite bosque. The eastern half of the property occurs within the Mojave River floodplain and the 
western half is composed of upland areas including steep desiccated cliffs (“palisades”), bluffs, and 
flat alluvial areas 

Habitat within the Mojave River floodplain portions of the property were highly variable and included 
many different vegetation communities and soil types. Overall, the Mojave River floodplain portions 
of Palisades Ranch could be characterized as consisting of dense to extremely dense riparian habitat 
in the southern end of the property, along both the north and south sides of Heritage Way (old 
Bryman Road), which transitions to more of an alluvial floodplain the further north you travel along 
the Mojave River. The southern end of the property within the floodplain contained a mosaic of 
dense cottonwood-willow forest and arroyo willow thickets with dense canopy cover and varying 
levels of flooding and ponding. Moving north from Heritage Way/old Bryman Road, the riparian 
vegetation slowly starts to become less dense, the canopy cover begins to open slightly, and 
flooding and ponding are less frequent. As the Mojave River floodplain continues north from Turner 
Road, the habitat begins to take on the characteristics of an alluvial fan floodplain with dense 
riparian habitat, consisting mainly of arroyo willow thickets, being limited to the sporadically flooded 
areas within the river channel. Outside of the river channel, but still within the floodplain, the habitat 
is much more open and consisted of a sparse overstory of cottonwood trees with an understory that 
consisted mainly of mulefat, rabbit brush, and saltbush. Habitat outside of the floodplain was 
composed of a mixture of upland areas, desert habitats, disturbed areas, fallow agriculture, and steep 
cliffs and bluffs.  

Habitat suitability within the floodplain was varied, with the highest quality habitat located in the 
southern end of the property on both the north and south sides of Heritage Way (old Bryman Road) 
within the Mojave River floodplain (Attachment C – Figure 3. Mojave River Vole Habitat Assessment). 
Much of this area was flooded or ponded but various high points within flooded areas, and the 
habitat on the periphery of the flooded areas, contained dense grass cover coupled with an 
extremely dense overstory. The high-quality habitat in this area was also characterized by the 
presence of moist friable soils, dense grass cover, downed logs, and brush piles, which made it ideal 
for MRV.  

Moving north from Heritage Way (old Bryman Road) the habitat slowly begins to dry out and open 
slightly. The canopy density decreases, the presence of dense grasses adjacent to standing water 
becomes less frequent, and the soil moisture begins to decrease as the Mojave River starts to narrow 
and go underground at times. Consequently, the habitat suitability begins to transition from high to 
moderate habitat suitability about midway between Heritage Way (old Bryman Road) and Turner 
Road (Attachment C – Figure 3. Mojave River Vole Habitat Assessment).  

North of Turner Road the river channel narrows substantially and continues to take on more 
characteristics of an alluvial floodplain. Dense riparian vegetation is reduced and limited to the main 
flow line of the river, sandy deposits become much more frequent, and the soil moisture decreases 
substantially. Consequently, the habitat suitability north of Turner Road starts out as moderate but 
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quickly transitions to a moderate-low habitat suitability due to lack of soil moisture. In this area the 
moderate and moderate-low quality habitats are restricted to the center of the river and are 
bordered by dry and sandy alluvial areas. Although, some of the habitat components outside of the 
main river channel are suitable for foraging, these areas were designated with a low habitat 
suitability classification because they lack the necessary soil moisture typical of high quality MRV 
habitat (Attachment C – Figure 3. Mojave River Vole Habitat Assessment). 

North of Harris Lane, the soil moisture continues to decrease, and suitable habitat is limited to the 
main channel/flow line of the river. Although no water was observed in this area during the habitat 
assessment, it was evident that water does flow through this area at certain times of the year and 
after large rain events, which likely causes the soil moister and habitat quality to fluctuate 
throughout the year. The riparian vegetation (mainly willows [Salix ssp.]) remains dense within the 
main channel of the river, and the presence of sporadic downed trees and brush piles add to the 
habitat quality. However, the quality of the habitat within the main channel is likely heavily influenced 
by changes in soil moisture and during the drier parts of the year this area is probably not ideal for 
MRV.  Therefore, the habitat within the main channel was given a moderate-low habitat suitability 
classification. North of Harris Lane, areas outside of the main river channel were classified as not 
suitable due to lack of soil moisture and dense riparian vegetation (Attachment C – Figure 3. Mojave 
River Vole Habitat Assessment).  

Desert habitats outside of the Mojave River floodplain and disturbed/developed areas associated 
with the old Palisades Ranch were determined to be not suitable for MRV and the species is 
presumed to be absent from these areas (Attachment C – Figure 3. Mojave River Vole Habitat 
Assessment).  

MRV Trapping Survey 
The trapping survey was conducted by Phillip Wasz (SC-200440002). Mr. Wasz is permitted to trap 
and handle MRV under the authority of a CDFW Scientific Collecting Permit. Mr. Wasz was assisted 
by ECORP biologists, Don Mitchell, Alden Lovaas, and Corrina Tapia. Trapping was conducted over 
two two-night trapping sessions. The first session, which included Trapping Area 1 (57 traps) and 
Trapping Area 4 (34 traps), commenced with the setting and baiting of traps on the evening of June 
7, 2021, and continued through the morning of June 9, 2021. The second trapping session, which 
included Trapping Areas 2 (69 traps), Trapping Area 3 (15 traps), and Trapping Area 5 (15 traps), 
started with the setting and baiting of traps on the evening of June 9, 2021, and continued through 
the morning of June 11, 2021.  

Nighttime weather conditions during the two two-night trapping sessions were generally mild and 
suitable for small mammal trapping, with nightly lows ranging between 53- and 57-degrees 
Fahrenheit and daytime highs ranging between 75- and 88-degrees Fahrenheit, wind speeds ranging 
from 1 to 10 mph, and cloud cover ranging from cloudy to mostly sunny. No precipitation was 
recorded during the trapping period. 

The trapping survey, consisting of two two-night trapping sessions, was conducted across five 
different trapping areas. The trapping survey yielded six MRV captures. All of the MRV captures were 
recorded within Trapping Area 1 and Trapping Area 2, and included adults, sub-adults, and juveniles 
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(Attachment D – Figure 4. Trapping Results). A total of 390 trap nights (one trap-night is one trap set 
for one night) yielded 105 animal captures, including six rodent species: MRV, San Diego pocket 
mouse (Chaetodipus fallax), deer mouse (Peromyscus maniculatus), house mouse (Mus musculus), 
desert woodrat (Neotoma lepida), and western harvest mouse (Reithrodontomys megalotis) (Table 1). 
Except for the MRV, the other species captured during the survey are very common throughout San 
Bernardino County and are typically found in habitats like those identified on Palisades Ranch. 
Representative photographs of the suitable habitat and MRV captures can be found in Attachment E. 

Table 1. SBKR Trapping Survey Results 

Date 
Traps 

Checked 
Trapping Areas 

Animals Captured 

MRV CHFA PEMA MUMU NELE REME 

6/8/2021 Trapping Area 1 
Trapping Area 4 0 1 9 1 1 1 

6/9/2021 Trapping Area 1 
Trapping Area 4 4 3 15 1 6 3 

6/10/2021 
Trapping Area 2 
Trapping Area 3 
Trapping Area 5 

0 4 13 5 2 1 

6/11/2021 
Trapping Area 2 
Trapping Area 3 
Trapping Area 5 

2 5 19 4 3 2 

TOTALS 6 13 56 11 12 7 

MRV = Mojave River Vole (Microtus californicus mohavensis) 
CHFA = San Diego pocket mouse (Chaetodipus fallax) 
PEMA = deer mouse (Peromyscus maniculatus) 
MUMU = house mouse (Mus Muculus) 
NELE = desert woodrat (Neotoma lepida) 
REME = western harvest mouse (Reithrodontomys megalotis) 

 
Discussion and Conclusions 

Habitat suitability within the property was varied and heavily dependent on soil moisture, with the 
highest quality habitat located within the Mojave River floodplain in the southern end of the 
property on both the north and south sides of Heritage Way (old Bryman Road). All the MRV 
captured during the survey were recorded in Trapping Area 1 and Trapping Area 2 (Attachment D – 
Figure 4. Trapping Results). The habitat within these two trapping areas was similar and both areas 
contained the following habitat characteristics that were ideal for MRV: 

x Dense grass cover  
x Moist friable soils  
x Dense canopy cover 
x Adjacent to flooded or ponded marsh habitat 
x Downed logs present 
x Brush piles and woodrat middens present 



Mojave Desert Land Trust   February 10, 2022 
Mojave River Vole Trapping Survey at Palisades Ranch  Page 7 of 24 
2020-147 
 

215 North 5th Street    භ    Redlands, CA 92374    භ    Tel: (909) 307-0046    භ    Fax: (909) 307-0056    භ    www.ecorpconsulting.com 

Additionally, north American beaver (Castor canadensis) were present and active within Trapping 
Area 1 and Trapping Area 2, where MRV were captured. It was evident during the survey that the 
beavers within this area have heavily modified the habitat and various beaver dams, slides, and 
cuttings were observed. Beaver dams can keep water in streams during droughts and catch sediment 
which can benefit riparian vegetation and allow plant life to flourish. Additionally, the presence of 
beaver dams can slow the natural flow of water in a system and cause ponding of water which can 
increase soil moisture in areas where beavers are present. Beavers also modify habitats by cutting 
trees which could increase the presence of downed logs and brush piles but can also decrease 
canopy cover. Although the presence of MRV was correlated with area containing heavy beaver 
activity, we were not able to test causation. However, if beaver presence increases soils moisture, 
then the presence of beavers in the system could benefit MRV. Conversely, the presence of beaver 
dams alters the downstream water regime and habitats and may adversely affect species 
downstream.    

No MRV were captured in Trapping Areas 3, 4, and 5. Although these drier portions of the river 
contained some structural characteristics that were suitable for the species, the lack of suitable soil 
moisture and associated vegetation likely precludes MRV from these drier northern reaches of the 
river. However, it is possible that MRV could disperse into and occupy these areas with the right 
conditions and/or during periods of heavy rain and flooding.  

Management Recommendations 

The following are management actions to consider that could benefit MRV and increase their 
presence on the property.  

Invasive Plant Species Removal  
Giant reed (Arundo donax) and salt cedar (Tamarix spp.) were observed in Trapping Areas 1 and 2 
and within other areas of the Palisades Ranch property. Both species are considered high water 
consuming exotic plants. According to a 2011 report by the California Invasive Plant Council, one 
acre of the nonnative, invasive Arundo consumes 24 acre-feet of water per year, whereas an acre of 
native plants uses 4 acre-feet per year (CIPC 2011). Removal of high water consuming exotic plants 
from streams and other areas can reduce water consumption, increasing groundwater recharge, 
improve surface flows, resulting in the expansion of wetlands and riparian habitat. Therefore, a 
focused giant reed and salt cedar removal program could help increase soil moister and benefit the 
MRV and other special-status wildlife species that are dependent on riparian habitat. Because of the 
relatively closed nature of the riparian habitat at the ranch, it’s likely that an Arundo and Tamarisk 
eradication program could succeed in just a few years of successive treatments.  It’s important to 
note that such removal efforts be staged with native riparian enhancement to prevent temporal loss 
of nesting habitat for riparian-breeding birds. 

Nonnative herbaceous grasses and forbs were also present within Trapping Areas 1 and 2. Although 
it is usually preferable to have nonnative species replaced by native species, it was evident based on 
the capture locations that MRV are existing within and utilizing some of these nonnative herbaceous 
species, especially the grasses, and removal nonnative herbaceous species could reduce the available 
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habitat for MRV and replacing non-native herbaceous species with appropriate native species in 
riparian systems is exceedingly difficult. 

Discourage or Eliminate OHV Use 
OHV recreation was prevalent in the surrounding areas and some evidence of OHV use was 
observed within the survey area and on the property. Negative impacts of OHVs can include 
noise disturbance, damage to vegetation, soil compaction, increased runoff, soil erosion, and 
degradation of water quality.  Therefore, discouraging or eliminating OHV use on the property 
could benefit to MRV and other native plant and wildlife species. 

Hydrologic Considerations    

It is also recommended that MDLT talk to a hydrologist familiar with western water conditions and 
dynamics, specifically in the Project area, to provide insights on how to effectively improve the soil 
moisture and expansion of wetland habitat within the river system. Actions to evaluate could include 
the following: 

x Mechanisms for increasing the local ground water levels; 
x Mechanisms for increasing local soil moisture; 
x Evaluate additional ways to impound water to be released into the streambed slowly over 

time during dry periods; 
x Mechanisms to laterally spread water out from the steam bed to expand the size of the 

wetland; and 
x Ways to create denser and broader riparian habitat conditions around ponded areas. 

American Bullfrog Removal 
American bullfrogs (bullfrog; Lithobates catesbeianus) and bullfrog tadpoles were abundant within 
the ponded areas of Trapping Area 1 and Trapping Area 2, which is common in areas ponded as a 
result of beaver activity. Bullfrogs, which have been introduced to many parts of California and the 
western United States, are relatively large and adaptable and can have significant effects on some 
native species through competition for resources and predation. Both tadpoles and adult bullfrogs 
are voracious feeders and can consume benthic algae and the eggs or offspring of many species of 
native invertebrates and vertebrates including fishes, reptiles, amphibians, water birds, and small 
mammals. It is also believed that bullfrogs, once established, can compete directly with native birds, 
reptiles, amphibians, and fishes for limited food resources. Bullfrog removal efforts and subsequent 
stomach content analysis conducted at Marine Corps Base; Camp Pendleton have confirmed bullfrog 
predation on California voles (ECORP 2017). Bullfrogs have also been documented preying on the 
federally listed (endangered) arroyo toad (Anaxyrus californicus) and native fish species (ECORP 
2017). Because the property contains suitable habitat for arroyo toad and the state and federally 
listed (endangered) Mohave tui chub (Siphateles bicolor mohavensis), a coordinated bullfrog removal 
project could provide a benefit to MRV, arroyo toad, Mohave tui chub, and numerous other native 
fish, reptiles, amphibians, birds, and small mammals.  
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Certification 

Thank you for the opportunity to work on your property. If you have any questions regarding the 
contents of this letter report, please contact me at (909) 307-0046/pwasz@ecorpconsulting.com. 

CERTIFICATION: I hereby certify that the statements furnished above and in the attached exhibits 
present data and information required for this biological evaluation, and the facts, statements, and 
information presented are true and correct to the best of my knowledge and belief. 

SIGNED: _     DATE: February 10, 2022 
    Phillip Wasz 
    Senior Wildlife Biologist 

   ECORP Consulting, Inc. 
    215 N. 5th Street 
    Redlands, CA 92374 
 
Attachments: 
Attachment A: Figure 1. Survey Vicinity 
Attachment B: Figure 2. Survey Location 
Attachment C: Figure 3. Mohave River Vole Habitat Assessment 
Attachment D: Figure 4. Trapping Results 
Attachment E: Representative Photographs 

mailto:pwasz@ecorpconsulting.com
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ATTACHMENT A 

Figure 1. Survey Vicinity 
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ATTACHMENT B 

Figure 2. Survey Location 
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ATTACHMENT C 

Figure 3. Mojave River Vole Habitat Assessment 
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ATTACHMENT D 

Figure 4. Trapping Results 
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Photo 1: Representative photo of habitat withing Trapping Area 1. 

 

 
Photo 2: Representative photo of habitat within Trapping Area 1. 
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Photo 3: Mojave River Vole (MRV) captured in Trapping Area 1 (ventral view). 

 

 
Photo 4: MRV captured in Trapping Area 1 (side view). 
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Photo 5: Representative photo of habitat at MRV Capture location (Trapping Area 1). 

 

 
Photo 6: Representative photo of habitat within Trapping Area 2. 
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Photo 7: High quality grassy habitat within Trapping Area 2. 

 

 
Photo 8: High quality grassy habitat within Trapping Area 2. 
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Photo 9: MRV captured in Trapping Area 2. 

 

 
Photo 10: Representative photo of habitat at MRV capture location (Trapping Area 2). 
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Photo 11: Representative photo of habitat at MRV capture location (Trapping Area 2). 

 

 
Photo 12: Representative photo of habitat within Trapping Area 3. 
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Photo 13: Representative photo of habitat within Trapping Area 3. 

 

 
Photo 14: Representative photo of habitat within Trapping Area 4. 
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Photo 15: Representative photo of habitat within Trapping Area 4. 

 

 
Photo 16: Representative photo of habitat within Trapping Area 4. 
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Photo 17: Representative photo of habitat within Trapping Area 5. 

 

 
Photo 18: Representative photo of habitat within Trapping Area 5. 



Mojave Desert Land Trust 
Palisades Ranch Restoration Project INITIAL STUDY 
 

 
 
TOM DODSON & ASSOCIATES 

 
 
 
 
 
 
 
 
 
 

APPENDIX 8 

 
 



 
 
 
 
 

IDENTIFICATION AND EVALUATION OF HISTORIC PROPERTIES 
 

PALISADES RANCH ECOLOGICAL RESTORATION PROJECT 
 

Helendale Area 
San Bernardino County, California 

 
 
 
 
 

For Submittal to: 
 

Mojave Desert Resource Conservation District 
15415 W. Sand Street, #103 

Victorville, CA 92392 
and 

United States Army Corps of Engineers, Los Angeles District 
915 Wilshire Boulevard 
Los Angeles, CA 90017 

 
Prepared for: 

 
Tom Dodson & Associates 

2150 N. Arrowhead Avenue 
San Bernardino, CA 92405 

 
Prepared by: 

 
CRM TECH 

1016 E. Cooley Drive, Suite A/B 
Colton, CA 92324 

 
Bai ³Tom´�Tang, Principal Investigator 
Michael Hogan, Principal Investigator 

 
 
 

April 21, 2022 
CRM TECH Contract No. 3579



 

 

Title: Identification and Evaluation of Historic Properties: Palisades Ranch 
Ecological Restoration Project, Helendale Area, San Bernardino County, 
California 
 

Author(s): Deirdre Encarnación, Archaeologist/Report Writer 
Terri Jacquemain, Historian 
Hunter O¶Donnell, Archaeologist 
 

Consulting Firm: CRM TECH 
1016 E. Cooley Drive, Suite A/B 
Colton, CA 92324 
(909) 824-6400 
 

Date: April 21, 2022 
 

For Submittal to: Mojave Desert Resource Conservation District 
15415 W. Sand Street, #103 
Victorville, CA 92392 
(760) 843-6882 
and 
United States Army Corps of Engineers, Los Angeles District 
915 Wilshire Boulevard  
Los Angeles, CA 90017 
(213) 452-3333 
 

Prepared for: Tom Dodson, President 
Tom Dodson & Associates 
2150 N. Arrowhead Avenue 
San Bernardino, CA 92405 
(909) 882-3612 
 

USGS Quadrangle: Helendale, Calif., 7.5¶�quadrangle; Section 7 of T7N R4W and Sections 
12, 13, 24, and 25 of T7N R5W, San Bernardino Baseline and Meridian 
 

Project Size: Approximately 200 acres 
 

Resources: Site 36-000184: prehistoric habitation site; Site 36-026214: Grand Terrace 
bridge; Isolate 3579-1*: glass Coca-Cola bottle fragment; Isolate 3579-2*: 
55-gallon metal drum; Site 3579-3*: glass bottle; Site 3579-4*: Palisades 
Ranch complex 
 
* Temporary designations, pending assignment of primary numbers in the California Historical 

Resources Inventory 
 

Keywords: Victor Valley; Mojave River valley; southern Mojave Desert 



i 

 
EXECUTIVE SUMMARY 

 
Between January 2020 and April 2022, at the request of Tom Dodson & Associates, CRM TECH 
performed a cultural resources study on the Area of Potential Effects (APE) for the proposed Palisades 
Ranch Ecological Restoration Project in the unincorporated Helendale area of San Bernardino County, 
California.  The undertaking entails the implementation of a habitat restoration plan, to include ³soft´�
construction of channels and bank structures, revegetation, and other ecological improvements.  The 
APE is located along the Mojave River wash and near the intersection of Bryman Road and Heritage 
Way, within Section 7 of T7N R4W and Sections 12, 13, 24, and 25, Township 7 North Range 5 West, 
San Bernardino Baseline and Meridian, as depicted in the United States Geological Survey Helendale, 
California, 7.5¶�quadrangle. 
 
The purpose of the study is to provide the Mojave Desert Resource Conservation District (MDRCD) 
and the United States Army Corps of Engineers (COE), as the local and federal lead agencies for the 
proposed undertaking, respectively, with the necessary information and analysis to determine whether 
the undertaking would have an effect on any ³historic properties,´�as defined by Section 106 of the 
National Historic Preservation Act and associated regulations (36 CFR 800.16(l)), that may exist in 
the APE.  In order to identify such resources, CRM TECH performed a cultural resources records 
search, pursued historical and geoarchaeological background research, contacted Native American 
representatives, and carried out a systematic field survey.   
 
The results of these research procedures indicate that two historical/archaeological sites were 
previously recorded as lying partially within the APE, and four additional cultural resources, including 
one site and three isolates, were identified in the APE during this study.  These six cultural resources 
are listed below: 
 

Identification Number Description 
Site 36-000184 (CA-SBR-184) Prehistoric habitation remains with possible burials 
Site 36-026214 Grand Terrace Bridge (relocated) 
Isolate 3579-1* Glass Coca-Cola bottle fragment 
Isolate 3579-2* 55-gallon metal drum  
Isolate 3759-3* Small glass bottle 
Site 3579-4* Palisades Ranch complex 
* Temporary designations, pending assignment of primary numbers in the California Historical Resources Inventory 

 
Two of the three sites in the APE, 36-026214 and 3579-4, date to the historic period, as do all three of 
the isolates.  The two sites have been found not to meet any of the criteria for listing in the National 
5HJLVWHU�RI�+LVWRULF�3ODFHV��DQG�WKXV�QHLWKHU�RI�WKHP�TXDOLILHV�DV�D�³KLVWRULF�SURSHUW\´�XQGHU�Section 
106 provisions.  The isolates, or localities with fewer than three artifacts, by definition do not constitute 
archaeological sites due to the lack of depositional context.  Therefore, they are not considered 
SRWHQWLDO� ³KLVWRULF� SURSHUWLHV´� DQG� UHTXire no further consideration in the Section 106 compliance 
process. 
 
The sole prehistoric²i.e., Native American²cultural resource in the APE, Site 36-000184, was first 
recorded in 1941 and last updated in 1963.  During the field survey, no prehistoric cultural remains 
could be found on the ground surface in the general area of the site.  The area has been extensively 
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disturbed since 1963 and is now occupied by four buildings constructed between 1973 and 1994.  
However, the field survey did not yield sufficient data to ascertain whether any buried components of 
the site may survive.  Given the well-established sensitivity of the Mojave River Valley for prehistoric 
archaeology and the special cultural significance of human remains to the Native American 
community, any buried archaeological deposits similar to what was originally recorded on the surface 
at the site, if present, would QHHG�WR�EH�HYDOXDWHG�DV�SRWHQWLDO�³KLVWRULF�SURSHUWLHV�´ 
 
Based on these findings, CRM TECH recommends to the MDRCD and the COE that preliminary 
subsurface testing procedures consistent to an Extended Phase 1 archaeological study, such as 
excavation of backhoe trenches and shovel test pits, be implemented in the general vicinity of Site 36-
000184 to determine the presence or absence of any buried components of the site.  Further 
recommendations for Section 106 compliance will be formulated and presented on the basis of the 
testing results and significance evaluation of the findings, if any. 
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INTRODUCTION 
 
Between January 2020 and April 2022, at the request of Tom Dodson & Associates, CRM TECH 
performed a cultural resources study on the Area of Potential Effects (APE) for the proposed 
Palisades Ranch Ecological Restoration Project in the unincorporated Helendale area of San 
Bernardino County, California (Fig. 1).  The undertaking entails the implementation of a habitat 
restoration plan, to include ³soft´�construction of channels and bank structures, revegetation, and 
other ecological improvements.  The APE is located along the Mojave River wash and near the 
intersection of Bryman Road and Heritage Way, within Section 7 of T7N R4W and Sections 12, 13, 
24, and 25, Township 7 North Range 5 West, San Bernardino Baseline and Meridian (Figs. 2, 3). 
 
The purpose of the study is to provide the Mojave Desert Resource Conservation District (MDRCD) 
and the United States Army Corps of Engineers (COE), as the local and federal lead agencies for the 
proposed undertaking, respectively, with the necessary information and analysis to determine 
whether the undertaking would have an effect on any ³historic properties,´�as defined by Section 106 
of the National Historic Preservation Act and associated regulations (36 CFR 800.16(l)), that may 
exist in the APE.   
 
In order to identify such resources, CRM TECH performed a cultural resources records search, 
pursued historical and geoarchaeological background research, contacted Native American 
representatives, and carried out a systematic field survey.  The following report is a complete 
account of the methods, results, and final conclusion of the study.  Personnel who participated in 
the study are named in the appropriate sections below, and their qualifications are provided in 
Appendix 1. 
 

 
 
Figure 1.  Project vicinity.  (Based on USGS San Bernardino, Calif., 120¶x60¶�quadrangle [USGS 1969]) 
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Figure 2.  Project location.  (Based on USGS Helendale and Victorville NW, Calif., 7.5¶�quadrangles [USGS 1993a; 

1993b]) 
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Figure 3.  Recent satellite image of the Area of Potential Effects.  (Based on Google Earth imagery) 
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SETTING 
 
CURRENT NATURAL SETTING 
 
The community of Helendale is located in the central Victor Valley, on the southern rim of the 
Mojave Desert, and to the north of the San Bernardino-San Gabriel mountain ranges.  The climate 
and environment of the area is dictated by this geographic setting and typical of the southern 
California high desert region, so named because of its higher elevation than the Colorado Desert to 
the southeast.  The climate is marked by extremes in temperature and aridity, with summer highs 
reaching well over 110ºF and winter lows dropping below freezing.  Average annual precipitation is 
less than five inches. 
 
During the Late Pleistocene and early Holocene epochs, the region experienced four separate high 
stands of Lake Mojave and other pluvial lakes.  These episodes afforded the aboriginal population 
greater access to water, while the desiccation of the lakes forced them to move closer to the Mojave 
River, which provided not only a dependable water source and subsistence resources but also a 
major route for interregional trade.  Not surprisingly, most of the Native American archaeological 
sites identified in and around the region occur along the banks of the Mojave River.  
 
Situated mostly along the western bank of the Mojave River channel, the proposed restoration 
activities within the APE are largely within the river¶s floodplain (Figs. 3, 4).  The APE and its 
vicinity include sand banks and dunes, steep bluffs, and former agricultural fields of the Palisades 
Ranch.  Elevations range approximately from 2,465 to 2,530 feet above mean sea level, with the 
terrain declining gradually towards the north.  Ground surface in the majority of the APE has been 
extensively disturbed in the past by farming activities, and natural erosion of the river has accounted 
for additional disturbance to the surface soils.   
 
Agricultural fields located on the side of the river are now fallow, and some have been cleared while 
others are covered with dense vegetation.  An abandoned old farmhouse, remains of other buildings, 
and roads of the Palisades Ranch still occupy part of the APE, with additional buildings associated 
with the ranch, clearly of later vintages, standing further to the west.  Vegetation in the APE is 
typical of riparian habitats and includes arroyo willow, Fremont cottonwood, and mesquite, as well 
as naturalized invasive species such as Russian thistle, cheatgrass, pepperweed, and Arundo cane, 
among other desert grasses and shrubs. 
 
CULTURAL SETTING 
 
Prehistoric Context 
 
In order to understand the progress of Native American cultures prior to European contact, 
archaeologists have devised chronological frameworks on the basis of artifacts and site types that 
date back some 12,000 years.  Currently, the chronology most frequently applied in the Mojave 
Desert divides the region¶s prehistory into five periods marked by changes in archaeological 
remains, reflecting different ways in which Native peoples adapted to their surroundings.  According 
to Warren (1984) and Warren and Crabtree (1986), the five periods are as follows: the Lake Mojave 
Period, 12,000 years to 7,000 years ago; the Pinto Period, 7,000 years to 4,000 years ago; the  
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Figure 4.  Overview of the current natural setting of the APE.  (Photograph taken on December 2, 2021, from a drone; 

view to the west)  
 
Gypsum Period, 4,000 years to 1,500 years ago; the Saratoga Springs Period, 1,500 years to 800 
years ago; and the Protohistoric Period, 800 years ago to European contact.   
 
More recently, Hall (2000) presented a slightly different chronology for the region, also with five 
periods: Lake Mojave (ca. 8000-5500 B.C.), Pinto (ca. 5500-2500 B.C.), Newberry (ca. 1500 B.C.-
500 A.D.), Saratoga (ca. 500-1200 A.D.), and Tecopa (ca. 1200-1770s A.D.).  According to Hall 
(ibid.:14), small mobile groups of hunters and gatherers inhabited the Mojave Desert during the Lake 
Mojave sequence.  Their material culture is represented by the Great Basin Stemmed points and 
flaked stone crescents.  These small, highly mobile groups continued to inhabit the region during the 
Pinto Period, which saw an increased reliance on ground foods, small and large game animals, and 
the collection of vegetal resources, suggesting that ³subsistence patterns were those of broad-based 
foragers´�(ibid.:15).  Artifact types found in association with this period include the Pinto points and 
Olivella sp. spire-lopped beads.   
 
Distinct cultural changes occurred during the Newberry Period, in comparison to the earlier periods, 
including ³geographically expansive land-use SDWWHUQ«LQYROYLQJ small residential groups moving 
between select localities,´�long-distance trade, and diffusion of trait characteristics (Hall 2000:16).  
Typical artifacts from this period are the Elko and Gypsum Contracting Stem points and Split Oval 
beads.  The two ensuing periods, Saratoga and Tecopa, are characterized by seasonal group 
settlements near accessible food resources and the intensification of the exploitation of plant foods, 
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as evidenced by groundstone artifacts (ibid.:16).  Hall (ibid.) states that ³late prehistoric foraging 
patterns were more restricted in geographic routine and range, a consequence of increasing 
population density´�and other variables.  Saratoga Period artifact types include Rose Spring and 
Eastgate points as well as Anasazi grayware pottery.  Artifacts from the Tecopa Period include 
Desert Side-notched and Cottonwood Triangular points, buffware and brownware pottery, and beads 
of the Thin Lipped, Tiny Saucer, Cupped, Cylinder, steatite, and glass types (ibid.). 
 
Ethnohistoric Context 
 
The Victor Valley area is situated near the presumed boundary between the traditional territories of 
the Serrano and the Vanyume peoples.  The basic written sources on Serrano and Vanyume cultures 
are Kroeber (1925), Strong (1929), and Bean and Smith (1978), and the following ethnographic 
discussion is based on these sources.  Linguistically the Vanyume of the Mojave River valley were 
probably related to the Serrano, although politically they seem to have differed from the Serrano 
proper.  The number of Vanyumes, never large, dwindled rapidly between 1820 and 1834, when 
much of the Native population in southern California was removed to the various missions and their 
asistencias, and the group virtually disappeared well before 1900.  As a result, very little is known 
about the Vanyume today. 
 
The Serrano¶s territory is centered at the San Bernardino Mountains, but also includes part of the 
San Gabriel Mountains, most of the San Bernardino Valley, and the southern rim of the Mojave 
Desert, reaching as far east as the Cady, Bullion, Sheep Hole, and Coxcomb Mountains.  However, it 
is nearly impossible to assign definitive boundaries for the Serrano territory due to the nature of the 
tribe¶s clan-based organization as well as the lack of reliable data.  The name of the group, Serrano, 
was derived from a Spanish term meaning ³mountaineer´�or ³highlander.´�� 
 
Prior to European contact, Serrano subsistence was defined by the surrounding landscape and 
primarily based on the gathering of wild and cultivated foods and hunting, exploiting nearly all of 
the resources available.  They settled mostly on elevated terraces, hills, and finger ridges near where 
flowing water emerged from the mountains.  Loosely organized into exogamous clans led by 
hereditary heads, the clans were in turn affiliated with one of two exogamous moieties, the Wildcat 
(Tukutam) or the Coyote (Wahiiam).  The exact nature of the clans, their structure, function, and 
number are not known, except that each clan was the largest autonomous political and landholding 
unit.  The core of the unit was the patrilineage, although women retained their own lineage names 
after marriage.  There was no pan-tribal political union among the clans. 
 
The Serrano had a variety of technological skills that they used to acquire food, shelter, and clothing 
as well as to create ornaments and decorations.  Common tools included manos and metates, mortars 
and pestles, hammerstones, fire drills, awls, arrow straighteners, and stone knives and scrapers.  
These lithic tools were made from locally sourced material as well as materials procured through 
trade or travel.  They also used wood, horn, and bone spoons and stirrers; baskets for winnowing, 
leaching, grinding, transporting, parching, storing, and cooking; and pottery vessels for carrying 
water, storage, cooking, and serving food and drink.  Much of this material cultural, elaborately 
decorated, does not survive in the archaeological record.  As usual, the main items found 
archaeologically relate to subsistence activities.  
 



7 

Although contact with Europeans may have occurred as early as 1771 or 1772, Spanish influence on 
Serrano lifeways was minimal until the 1810s, when a mission asistencia was established on the 
southern edge of Serrano territory.  Between then and the end of the mission era in 1834, most of the 
Serrano in the western portion of their traditional territory were removed to the nearby missions.  In 
the eastern portion, a series of punitive expeditions in 1866-1870 resulted in the death or 
displacement of almost all remaining Serrano population in the San Bernardino Mountains.  Today, 
most Serrano descendants are affiliated with the San Manuel Band of Mission Indians, the Morongo 
Band of Mission Indians, or the Serrano Nation of Indians. 
 
Historic Context 
 
The first European visitor known to have arrived in the present-day Victor Valley area was the 
famed Spanish explorer Francisco Garcés, who traveled through the valley in 1776, shortly after the 
beginning of Spanish colonization of Alta California in 1769 (Beck and Haas 1974:15).  The earliest 
Euroamerican settlements appeared in the Victor Valley as early as 1860 (Peirson 1970:128).  
Despite these ³early starts,´�due to its harsh environment, development in the arid high desert 
country of southern California was slow and limited for much of the historic period, and the Victor 
Valley remained only sparsely populated until the second half of the 20th century. 
 
Garcés traveled through the Victor Valley along an ancient Indian trading route known today as the 
Mojave Trail (Beck and Haase 1974:15).  In the early 1830s, part of this trail was incorporated into 
the Old Spanish Trail, an important pack-train road that extended between southern California and 
Santa Fe, New Mexico (Warren 2004).  Some 20 years later, when the historic wagon road known as 
the Mormon Trail or Salt Lake Trail was established between Utah and southern California, it 
followed essentially the same route across the Mojave Desert (NPS 2001:5).  Since then, the Victor 
Valley has always served as a crucial link on a succession of major transportation arteries, where the 
heritage of the ancient Mojave Trail was carried on by the Santa Fe Railway since the 1880s, by the 
legendary U.S. Highway 66 �³5RXWH���´��during the early and mid-20th century, and finally by 
today¶s Interstate Highway 15. 
 
Despite its location on one of California¶s most important transportation arteries in history, the 
Helendale area was slow in growth until the last few decades.  Known initially as Point of Rocks, the 
area was settled by non-Indians at least by 1862 (Garret 1996:152).  During the 1860s and 1870s, 
Point of Rocks became a designated stop on the Old Spanish Trail, which was then in frequent use 
by the U.S. military (ibid.).  In 1885, the Santa Fe Railway constructed a siding at this location, and 
subsequently renamed it Helen in 1897, after the daughter of a railroad official (ibid.:90, 152).    
 
As often occurred along railroad lines in the West, a small community gradually developed around 
the siding.  By 1909, there was a sufficient population in the community to warrant the establishment 
of a post office under the name of Judson (Garret 1996:90).  Nine years later, the names of both the 
railroad siding and the post office were changed to Helendale (ibid.).  In the 1950s, the town had a 
total population of 250 (ibid.).  In the 1970s, prompted by the construction of the nearby Silver 
Lakes resort, Helendale¶s growth accelerated, and within two decades its population reached 3,500 
(ibid.).  Today, the socio-economic life of Helendale is focused mostly on Silver Lakes, the largest 
resort in the Mojave Desert (ibid.:178).  
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RESEARCH METHODS 
 
RECORDS SEARCH 
 
The historical/archaeological resources records search for this study was conducted by CRM TECH 
archaeologist Nina Gallardo at the South Central Coastal Information Center (SCCIC) of the 
California Historical Resources Information System on January 21, 2020.  Located on the campus of 
California State University, Fullerton, the SCCIC is the State of California¶s official cultural 
resource records repository for the County of San Bernardino.  During the records search, Gallardo 
examined the center¶s digital maps, records, and databases for previously identified cultural 
resources and existing cultural resources reports within a one-mile radius of the APE.  Previously 
identified cultural resources include properties designated as California Historical Landmarks, Points 
of Historical Interest, or San Bernardino County Landmarks, as well as those listed in the National 
Register of Historic Places, the California Register of Historical Resources, or the California 
Historical Resources Inventory. 
 
GEOARCHAEOLOGICAL ANALYSIS 
 
As a part of the research procedures, CRM TECH archaeologist Deirdre Encarnación pursued 
geoarchaeological analysis to assess the APE¶s potential for the deposition and preservation of 
subsurface cultural deposits from the prehistoric period, which cannot be detected through a standard 
surface archaeological survey.  Sources consulted for this purpose included primarily topographic, 
geologic, and soil maps and reports pertaining to the surrounding area.  Findings from these sources 
were used to develop a geomorphologic history of the APE and address geoarchaeological 
sensitivity of the vertical APE. 
 
HISTORICAL BACKGROUND RESEARCH 
 
Historical background research for this study was conducted by CRM TECH historian Terri 
Jacquemain on the basis of published literature in local and regional history, historical maps and 
aerial/satellite photographs of the project vicinity, archival property records of the U.S. Bureau of 
Land Management (BLM) and the County of San Bernardino, and online genealogical databases.  
Among the maps consulted were U.S. General Land Office (GLO) land survey plat maps dated 
1855-1856 and United States Geological Survey (USGS) topographic maps dated 1934-1993, which 
are accessible at the websites of the BLM and the USGS.  The aerial and satellite images, taken 
between 1929 and 2020, are available from the Nationwide Environmental Title Research (NETR) 
Online website, the University of California, Santa Barbara, geospatial online collection, and the 
Google Earth software. 
 
NATIVE AMERICAN PARTICIPATION 
 
On January 16, 2020, CRM TECH submitted a written request to the State of California¶s Native 
American Heritage Commission (NAHC) for a records search in the commission¶s Sacred Lands 
File.  Following the NAHC¶s recommendations, CRM TECH further contacted five tribal 
representatives in the region in writing and by telephone between July 7, 2020, and November 24, 
2021, for additional information on potential Native American cultural resources in the project 
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vicinity.  The correspondences between CRM TECH and the Native American representatives are 
attached to this report in Appendix 2.   
 
FIELD SURVEY 
 
On December 2-3, 2021, CRM TECH archaeologists Hunter O¶Donnell, Salvadore Boites, and 
Arturo Aldaco conducted the on-foot field survey of the APE.  Whenever possible, the field 
personnel walked parallel transects laid out according to the terrain and accessibility and spaced 15 
meters (approximately 50 feet) apart.  The heavily overgrown vegetation in the agricultural fields 
and the riparian corridors prevented consistent level of survey effort, and a few small pockets of the 
APE were unreachable, including impassable bluffs and areas without safe access.   
 
The ground surface in the APE was examined to the best of the field personnel¶V�ability for evidence 
of human activities dating to the prehistoric or historic periods (i.e., 50 years or older).  Ground 
visibility ranged from essentially zero in the heavily overgrown agricultural fields to excellent (90-
95%) in areas that have been cleared.  On average, visibility in the accessible portions of the APE 
was fair (35-40%).  In light of the history of past disturbances to the ground surface from both 
agricultural activities and flooding, the accessibility, visibility, and level of survey effort possible 
were deemed to be acceptable for the purpose of this study. 
 
When artifacts or features were discovered during the survey, their locations were marked with 
survey flags.  Upon completion of the survey, further field recordation, including descriptions of the 
artifacts, a location map with UTM coordinates, and a scaled sketch map, were completed to 
document the exact locations and nature of the finds.  The field maps, descriptions, and other data 
were then compiled into standard site record forms for submittal to the SCCIC and inclusion in the 
California Historical Resources Inventory (see App. 3). 
 
 

RESULTS AND FINDINGS 
 
PREVIOUS CULTURAL RESOURCES STUDIES IN THE VICINITY 
 
According to SCCIC records, portions of the APE have been subject to at least 12 cultural resources 
studies completed as early as 1940 and as recent as 2014 (Fig. 5).  Most of these studies were not 
performed at an intensive level, however, but included two narrative reports, three overview-level 
cultural resources inventories, and two studies that were essentially ethnographic accounts regarding 
a series of archaeological sites recorded along the Mojave River and the Mojave Trail.  One study 
carried out by the San Bernardino County Museum in 1978 covered 2000 acres, including the 
southern portion of the APE, but was also conducted on a reconnaissance level either from motor 
vehicles or on foot at 100-foot intervals.   
 
As a result of the previous survey efforts in the vicinity, two historical/archaeological sites, 
designated 36-000184 (CA-SBR-184) and 36-026214 in the California Historical Resources 
Inventory, have been recorded as lying partially within the APE boundaries.  Site 36-000184 was 
described in the 1940s-1960s as a prehistoric²i.e., Native American²habitation area with possible 
burials, and Site 36-026214 was recorded in 2013 as a steel Pratt pony truss bridge that had been 
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Figure 5.  Previous cultural resources studies within the scope of the records search, listed by SCCIC file number.  Location of historical/archaeological resources are 

not shown as a protective measure. 
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Table 1.  Previously Recorded Cultural Resources within the Scope of the Records Search  
Site No.  Recorded by/Date Description  

36-000183 Various 1909-2015 Village site with scattered artifacts, house pits, and burials 
36-000184* Smith 1941 Prehistoric habitation site with possible burials 
36-002074 Smith 1973 Sparse lithic scatter 
36-002910 Various Former U.S. Highway 66/National Old Trails Highway 
36-003033 Various Segments of the Mojave Trail 
36-010317 Various 1993-2016 Barstow to Victorville 34.5kV transmission line 
36-020970 Brunzell and Leonard 2009 Farmstead with associated structures and other features 
36-020971 Brunzell and Leonard 2009 Historic-period refuse scatter 
36-020972 Brunzell and Leonard 2009 Historic-period refuse scatter 
36-020973 Brunzell and Leonard 2009 Historic-period refuse scatter 
36-025616 Castells 2013 Two single-family residences, circa 1957 and 1968 
36-025617 Castells 2013 Two single-family residences, circa 1922 and 1968 
36-025618 Castells 2013 Single-family residence, circa 1930 
36-025619 Castells 2013 Ranch-style single-family residence, circa 1948 
36-025620 Castells 2013 Minimal Traditional-style single-family residence, circa 1965 
36-026214* Glentis 2013 Grand Terrace Bridge 
36-028539 HDR, Inc. 2015 Isolate: chert flaked tool 

*Recorded as lying partially within the APE 
 
relocated from the City of Grand Terrace in 1988-1989 (Smith 1941; Vititow 1963; Glentis 2013).  
These two sites will be discussed further in the sections below. 
 
Within the one-mile scope of the records search, SCCIC records identified at least 15 other previous 
studies on various tracts of land and linear features (Fig. 5).  In all, more than half of the land within 
the one-mile radius has been surveyed, resulting in the recordation of 14 additional historical/ 
archaeological sites and one isolate²i.e., a locality with less than three artifacts²as listed in Table 
1.  Two of the sites and the one isolate were prehistoric in nature, with the isolate consisting of a 
single chert flaked tool.  One of the sites was a village site originally recorded roughly 0.26 mile to 
the east as scatters of artifacts, numerous house pits, and multiple burials, while the other was 
recorded as a sparse lithic scatter containing six pieces of flaked stone (see Table 1).   
 
The other 12 sites all dated to the historic period and represented six buildings or groups of buildings 
(including a farmstead), three refuse scatters, and three linear features, namely the Mojave Trail, the 
former U.S. Route 66, and a power transmission line (see Table 1).  None of these 15 additional 
cultural resources was found in the immediate vicinity of the APE, and thus none of them requires 
further consideration during this study. 
 
GEOARCHAEOLOGICAL PROFILE 
 
Geologic mapping by Dibblee (1967; 2008) shows the APE to be situated primarily upon alluvial 
sediments derived from the Mojave River or adjacent higher ground.  Subject to frequent flooding 
and constant erosion, these sediments in the Mojave River floodplain would not have presented a 
favorable setting for long-term human habitation in prehistoric times, nor are they conducive to the 
preservation of archaeological deposits in situ.  The deeper sediments in the Victorville area, 
underneath the Mojave River alluvium, are generally considered to be of Pleistocene age.  Deposited 
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more than 11,700 years ago, these older sediments predated the proliferation of human settlements in 
southern Mojave Desert and are likely to be culturally sterile. 
 
Past archaeological findings in the Victor Valley region (Tang et al. 2005; Dahdul et al. 2007) and 
ethnohistorical literature (Bean and Smith 1978) indicate that longer-term residential settlement of 
the Native population in prehistoric times was more likely to occur on elevated terraces, hills, and 
finger ridges, in proximity to natural waterways but outside the active floodplain, which would 
have been used mainly for resource procurement and travel.  Given its geomorphologic profile, 
the subsurface sediments in the APE appears to relatively low in sensitivity for any intact, 
potentially significant archaeological remains of prehistoric origin, except at higher elevations. 
 
HISTORICAL OVERVIEW 
 
Historical sources consulted for this study demonstrate that the APE lies within a half-mile from 
what was historically the main transportation corridor across the Victor Valley, where the 
Mojave/Salt Lake Trail, the Santa Fe Railway, and U.S. Highway 66 were all routed through 
(Figs. 6-8).  However, development in the project vicinity was evidently dictated much more by 
the closer presence of the Mojave River and its floodplain, as little evidence of settlement 
activities was observed in the APE during the historic period except at the headquarters of the 
Palisades Ranch in the southwestern corner, with the rest of the property used solely as farmlands 
(Figs. 6-8; UCSB 1929-1973; NETR Online 1952-1969).   
 
Most of the farmlands of the ranch, lying on 
level terrain along the western side of the 
Mojave River wash, falls within the boundary 
of a 160-acre homestead patent that George 
Washington Decrow obtained from the U.S. 
government in 1892 (BLM n.d.).  A life-long 
farmer, George Decrow (1841-1902) and his 
wife Lucy (1849-1921; nee Pollock) were 
both former Midwesterners who had settled in 
California at least ten years before (Ancestry 
n.d.).   
 
After George Decrow¶V�GHDWK�LQ�������RQH�RI�
their six children, a son named Jesse, 
DSSDUHQWO\�FRQWLQXHG�WKH�IDPLO\¶V�IDUPLQJ�
operations in the Helendale area to at least 
1930 (Ancestry n.d.).  However, it is unclear 
whether these operations involved George 
Decrow¶V�IRUPHU�KRPHVWHDG�FODLP�LQ�WKH�
APE, which comprised the east half of the 
west half of Section 24.  According to 
historical maps and aerial photographs, no 
buildings or cultivated fields were present on 
that property in the 1920s-1930s era (Fig. 7; 
UCSB 1929). 

 

 
 
Figure 6.  The APE and vicinity in 1853-1855.  (Source: 

GLO 1855; 1856)   
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In 1946, the U.S. government issued to Harold Howard Hill a 40-acre patent under provisions of 
the Desert Land Act, which covered the southwest quarter of the southwest quarter of Section 24, 
immediately to the west of the former Decrow homestead claim (BLM n.d.).  Also a life-long 
farmer and a Midwest native, Harold Hill (1895-1963) was known to be farming in Van Nuys, 
California, in the 1910s (Ancestry.com n.d.).  After his wife Edna Marguerite Bucklin (1900-
1938), a fellow Minnesota transplant, died in 1938, Harold Hill moved to the Oro Grande-
Helendale area sometime before 1942, where he died in 1963 (ibid.).   
 
Correspondingly, by 1952 a group of buildings had appeared in the southwestern corner of the 
APE, around the old farmhouse that is still extent today, representing the first notable 
development effort in the APE (Fig. 8; NETR Online 1952; UCSB 1952-1959).  To the north and 
east of the buildings, a large expanse of cultivated farmlands had been established along the 
riverbank, which included much of the former Decrow property, now evidently under same 
ownership (NETR Online 1952; UCSB 1952-1959).  The history of the Palisades Ranch, thus, can 
EH�WUDFHG�WR�+LOO¶V�DFTXLVLWLRQ�LQ������ 
 
In 1976, Robert T. and Barbara T. Older acquired the property from an entity known as Lake World 
(County Assessor n.d.), which ushered in another growth spurt in the history of the ranch.  County 
records indicate that additional construction occurred on the property in that same year and again in 
1989-1990 (ibid.).  Aerial photographs show that between 1973 and 1994, a number of buildings 
were added in the vicinity of the older farmhouse, including three additional residences, two large 
storage buildings, and an open-sided pole barn (NETR Online 1968-1994; UCSB 1973).  All of 
these buildings, however, are located outside the APE boundary and further to the west (ibid.). 

 
 
Figure 7.  The APE and vicinity in 1920-1932.  (Source: 

USGS 1934)   

 
 
Figure 8.  The APE and vicinity in 1952-1956.  (Source: 

USGS 1956)   
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Robert Theodore Older (1921-1995), a southern California native and a World War II veteran, was 
well-known locally and is remembered today for serving as San Bernardino County Supervisor from 
the First District in 1980-1982 (Findingagrave.com n.d.).  In 1990, he filed for non-profit status for 
the Palisades Ranch Museum (State of California 1990).  It was around that time that the steel bridge 
at Site 36-026214 was moved to the property from Grand Terrace (Glentis 2013).  No other man-
made features were identified within or adjacent to the APE from any of the historical sources 
consulted. 
 
NATIVE AMERICAN INPUT 
 
In UHVSRQVH�WR�&50�7(&+¶V�LQTXLU\, the NAHC replied in a letter dated January 23, 2020, that the 
Sacred Lands File search yielded negative results for Native American cultural resources in the 
vicinity.  Noting that the absence of specific information does not preclude the presence of cultural 
resources, the NAHC recommended that local Native American groups be contacted for additional 
information and provided a list of 10 potential contacts representing six tribal organizations for that 
purpose (see App. 2).   
 
Upon receiving the NAHC¶s response, CRM TECH initiated consultation with the four tribal 
organizations of Serrano and/or Vanyume heritage, whose ancestral territories are located in the 
Victor Valley-Mojave Desert region (see App. 2), while the two organizations of Kawaiisu, 
Tubatulabal, and/or Koso heritage in Kern County were not contacted.  For the Morongo Band of 
Mission Indians, the designated spokesperson on cultural resources issues was contacted in lieu of 
the tribal political leader on the list, as recommended in the past by the tribal government staff.  In 
all, five tribal representatives were contacted in writing and by telephone, as listed below:  
 
x Travis Armstrong, (then) Tribal Historic Preservation Officer, Morongo Band of Mission 

Indians; 
x Donna Yocum, Chairperson, San Fernando Band of Mission Indians; 
x Lee Clauss, Cultural Resources Director, San Manuel Band of Mission Indians; 
x Mark Cochrane, Co-Chairperson, Serrano Nation of Mission Indians; 
x Wayne Walker, Co-Chairperson, Serrano Nation of Mission Indians. 
 
As of this time, three of the tribal organizations contacted have responded in writing, and one other 
has provided their comment by telephone (see App. 2).  Among them, Travis Armstrong of the 
Morongo Band stated that the Morongo Band had no comments to provide at the time but might 
provide additional information to the lead agencies during future government-to-government 
consultation process.  Mark Cochrane of the Serrano Nation requested immediate notification should 
any inadvertent discoveries be made during the undertaking.   
 
Donna Yocum of the San Fernando Band and Alexandra McCleary, tribal archaeologist for the San 
Manuel Band, found the APE to be part of a sensitive area for Native American cultural resources, 
and both of them noted the presence of known village sites in the surrounding area.  Ms. Yocum 
requested that tribal monitor(s) from the San Fernando Band be present during ground-disturbances 
in the APE, while Ms. McCleary expressed the 6DQ�0DQXHO�%DQG¶s desire for further consultation 
regarding this undertaking.  During later follow-up on the initial contact, Ryan Nordness, cultural 
resource analyst for the San Manuel Band, reiterated Ms. McCleary¶s comments and emphasized 
that the area was of ³great concern´�to the tribe. 
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CULTURAL RESOURCES RECORDED IN THE APE 
 
As stated above, two historical/archaeological sites were previously recorded as lying partially 
within the APE.  During the field survey, four additional cultural resources, including one site and 
three isolates, were identified and recorded in the APE.  These six cultural resources are listed 
below: 
 

Identification Number Description 
Site 36-000184 (CA-SBR-184) Prehistoric habitation remains with possible burials 
Site 36-026214 Grand Terrace Bridge (relocated) 
Isolate 3579-1* Glass Coca-Cola bottle fragment 
Isolate 3579-2* 55-gallon metal drum  
Isolate 3759-3* Small glass bottle 
Site 3579-4* Palisades Ranch complex 
* Temporary designations, pending assignment of primary numbers in the California Historical Resources Inventory 

 
The six cultural resources recorded in the APE are discussed individually in the following sections.  
Further details about these resources, including photographs, are provided in the California 
Historical Resources Inventory record forms attached in Appendix 3, along with a map illustrating 
their locations in relation to the APE. 
 
Site 36-000184 (Prehistoric Habitation Site) 
 
Located in the general vicinity of the Palisades Ranch headquarters in the southwestern portion of 
the APE, Site 36-000184 was originally recorded in 1941 as a prehistoric village site with stone 
clusters indicating circular houses, fire pits, projectile points, and faunal remains (Smith 1941).  A 
site record update from 1963 noted rich surface deposits of charcoal with ³burnt bones laying 
around,´�interpreted as burials, as well as pottery sherds and many other unspecified artifacts on the 
surface (Vititow 1963).  Few further details were provided about the cultural deposits in these early 
records, and the exact locations of the features and artifacts were unclear. 
 
During the field survey, no prehistoric cultural remains could be found on the ground surface in the 
general area of the site, as depicted on maps provided by the SCCIC.  As historical aerial 
photographs demonstrate, the area has been extensively disturbed since 1963 and is now the site of 
four buildings constructed between 1973 and 1994, including one of the residences, the two storage 
buildings, and the pole barn (NETR Online 1968-1994; UCSB 1968; 1973).  However, the field 
survey did not yield sufficient data to ascertain whether any buried archaeological remains may 
survive in the site area.  Further archaeological investigations will be necessary to determine the 
presence or absence of any subsurface components of the site. 
 
Site 36-026214 (Grand Terrace Bridge) 
 
Site 36-026214 represents the Grand Terrace Bridge, situated on Heritage Way and across the 
Mojave River at the southeastern end of the APE.  As discussed above, Robert Older, then owner of 
the Palisades Ranch, relocated this steel Pratt pony truss bridge to its current site from the City of 
Grand Terrace in 1988-1989 (Glentis 2013).  When it was recorded in 2013, the bridge was 
described as being approximately 80 feet long and 22 feet wide, with a roughly 18-foot-wide 
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roadway base built of 2x8-inch wood planks and resting on poured concrete abutments (ibid.).  At 
the time, the bridge was no longer functional for vehicular travel due to a severe earthen blowout at 
the eastern approach (ibid.).   
 
As a part of the field survey for this study, an attempt was made to inspect the current condition of 
the bridge, but it was found to be inaccessible as raised water level in the river has submerged 
Heritage Way on both sides.  The western approach was additionally too overgrown with thick 
vegetation to be accessible.  However, the bridge was inspected during a preliminary field visit of 
the APE on January 13, 2020.  At that time, it was observed that the bridge had been impacted by 
rust and graffiti, and several planks were missing from the deck.  Additionally, the earthen blowout 
described in 2013 had progressed to cover Heritage Way completely west of the unnamed dirt road 
where the Palisades Ranch sign is located (see App. 3).   
 
Isolates 3579-1, -2, and -3 (Refuse Items) 
 
The three isolates recorded during this study represent a single historic-period artifact at each 
locality.  Isolate 3579-1 consists of an aqua blue glass Coca-Cola bottle fragment.  The body 
fragment, which includes a portion of the embossed logo, is heavily degraded.  Isolate 3579-2 
consists of a 55-gallon metal drum.  A closed lid is present, and a hose port is found in the side near 
the top.  The drum is heavily rusted.  Isolate 3579-3 consists of a clear glass bottle with a maker¶s 
mark representing a 1960s-era Ball Corporation logo.  Based on the shape and the presence of 
coagulated soap inside, this was a dish soap bottle.  A rusted single thread closure cap is present.  All 
three of the isolates appear to have been deposited at their present locations along the river terrace by 
fluvial processes during periods of high water flow and thus out of their original depositional 
context. 
 
Site 3579-4 (Palisades Ranch) 
 
Site 3579-4 consists primarily of the older portion of the Palisades Ranch, featuring the 1940s-1950s 
farmhouse, the foundation of a second building, two pump stations, a Dayton capacitor-start AC 
motor on what appears to be a well, three refuse items, and associated agricultural fields, basin, and 
roads, but also includes a prehistoric jasper flake and modern features such as the pole barn, which 
was constructed between 1985 and 1994 (NETR Online 1984-1994).  The site is located on 
relatively level terrain between the Mojave River to the east and a stretch of palisade bluffs to the 
west, covering an area of approximately 1.1 miles (north-south) by 0.3 mile (east-west).   
 
The primary feature of the site is the now-dilapidated farmhouse, a simple one-story wood-frame 
building with a poured concrete foundation, stucco-clad exterior walls, and a low-pitched front-gable 
roof covered with composition shingles, typical of the modest vernacular farmhouses of utilitarian 
character from the mid-20th century.  Originally rectangular in shape, the house has been altered 
with a number of additions to the front, rear, and side.  The windows are all modern replacements, 
featuring mainly aluminum-framed double-hungs, as is the glazed and paneled front door set in a 
screened porch.  According to historical aerial photographs, several other buildings surrounded the 
farmhouse in the 1950s, but currently only one concrete foundation exists in the vicinity (NETR 
Online 1952; UCSB 1953). 
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There are approximately 144 acres of agricultural fields within the site boundaries, along with a 
basin and what remains of the access roads that bordered each of the agricultural fields.  Much of the 
former agricultural areas and associated roads are overgrown, essentially no longer accessible, and 
only vaguely discernable.  A few scattered artifacts were observed at the site, including the 
prehistoric jasper lithic flake mentioned above, an aqua glass insulator fragment, a milk glass 
fragment, and two metal-and-rubber awls.  These artifacts were all found in the former agricultural 
fields.   
 
$V�RXWOLQHG�LQ�WKH�³+LVWRULFDO�2YHUYLHZ´�VHFWLRQ��WKH�3DOLVDGHV�5DQFK�ZDV�GHYHORSHG�LQ�VHYHUDO�
distinctive phases after Harold Hill acquired the land where the buildings stand from the U.S. 
government in 1946.  The first development evidently occurred between 1946 and 1952, which 
resulted in the farmhouse, another building nearby at the location of the surviving foundation, the 
AC pump motor, one of the pump stations, and a large expanse of agricultural fields.  In 1953-1959, 
the agricultural fields were further expanded, and the second pump station was added.   
 
The next major growth spurts in the history of the ranch took place in 1976 and in 1989-1990, after 
Robert T. and Barbara T. Older became the property owners.  By 1994, three additional residences, 
two large storage buildings, and the open-sided pole barn had been built in the general vicinity of the 
old farmhouse.  Most of these modern buildings are located to the west of the historic-period 
features, across the main access road that serves as the site boundary in that area.  Only the pole barn 
stands on the east side of the road and is included in the site boundary. 
 
 

MANAGEMENT CONSIDERATIONS 
 
APPLICABLE STATUTORY/REGULATORY FRAMEWORK 
 
Section 106 of the National Historic Preservation Act mandates that federal agencies take into 
account the effects of their undertakings on historic properties and seek ways to avoid, minimize, or 
mitigate any adverse effects on such properties (36 CFR 800.1(a)).  ³Historic properties,´�as defined 
by the Advisory Council on Historic Preservation, include ³any prehistoric or historic district, site, 
building, structure, or object included in, or eligible for inclusion in, the National Register of 
Historic Places maintained by the Secretary of the Interior´�(36 CFR 800.16(l)).  The eligibility for 
inclusion in the National Register is determined by applying the following criteria, developed by the 
National Park Service as per provision of the National Historic Preservation Act: 
 

The quality of significance in American history, architecture, archaeology, engineering, and culture is 
present in districts, sites, buildings, structures, and objects that possess integrity of location, design, 
setting, materials, workmanship, feeling, and association and 
(a) that are associated with events that have made a significant contribution to the broad patterns of 

our history; or 
(b) that are associated with the lives of persons significant in our past; or 
(c) that embody the distinctive characteristics of a type, period, or method of construction, or that 

represent the work of a master, or that possess high artistic values, or that represent a significant 
and distinguishable entity whose components may lack individual distinction; or 

(d) that have yielded, or may be likely to yield, information important in prehistory or history.  (36 
CFR 60.4) 
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RESOURCE EVALUATION 
 
In summary of the research results presented above, a total of six cultural resources, including three 
historical/archaeological sites and three isolates, have been identified and recorded within or 
partially within the APE boundaries (see App. 3).  The potential qualifications of these cultural 
UHVRXUFHV�DV�³KLVWRULF�SURSHUWLHV´�XQGHU�6HFWLRQ�����SURYLVLRQV�DUH�Giscussed in the sections below. 
 
Site 36-000184 (Prehistoric Habitation Site) 
 
This prehistoric archaeological site was first recorded in 1941 and last updated in 1963, when 
extensive archaeological deposits were observed on the surface, representing the remains of a village 
or at least habitation area with possible human burials (Smith 1941; Vititow 1963).  None of the 
features or artifacts reported in 1941 or 1953 could be found on the surface in the general area of the 
site during the current survey.  In light of the extent of ground disturbance in the vicinity and the 
presence of four buildings constructed between 1973 and 1994 at this location, the site may no 
longer exist.   
 
However, at this time there is insufficient evidence to rule out the possibility of buried cultural 
remains surviving in the site area.  Further archaeological investigations will be necessary to 
ascertain the presence or absence of such remains below the surface, especially at less disturbed²
both by recent human activities and by past fluvial processes in the Mojave River wash²locations 
in the site.  Given the well-established sensitivity of the Mojave River Valley for prehistoric 
archaeology and the special cultural significance of human remains to the Native American 
community, any buried archaeological deposits similar to what was originally recorded on the 
VXUIDFH�DW�WKH�VLWH��LI�SUHVHQW��ZRXOG�QHHG�WR�EH�HYDOXDWHG�DV�SRWHQWLDO�³KLVWRULF�SURSHUWLHV�´ 
 
Site 36-026214 (Grand Terrace Bridge) 
 
Site 36-026214, known as the Grand Terrace Bridge, represents a standard steel truss highway 
bridge of historical²albeit undocumented²origin that has been moved to this location in the 
modern era.  When first recorded in 2013, the site was found to be ineligible for listing in the 
National Register (Glentis 2013).  Due to its lack of any documented association with persons or 
events of recognized historic significance, of any special quality in design, engineering, construction, 
technology, or aesthetics, and of any potential for important historical/archaeological data, the 
current study concurs with the previous assessment that Site 36-026214 does not appear eligible for 
the National Register.  Therefore, it does not qualify as a ³historic property´ under Section 106 
provisions 
 
Isolates 3579-1, -2, and -3 (Refuse Items) 
 
These historic-period isolates each consist of a single item of common domestic refuse.  Such 
isolates, or localities with fewer than three artifacts, by definition do not qualify as archaeological 
sites due to the lack of contextual integrity.  In particular, these artifacts appear likely to have been 
redeposited at their current locations by water flow in the Mojave River and thus out of the original 
depositional context entirely.  As such, Isolates 3579-1, -2, and -3 do not constitute potential 
³historic properties´�and require no further consideration in the Section 106 compliance process. 
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Site 3579-4 (Palisades Ranch) 
 
Site 3579-4 represents the portion of the Palisades Ranch that is historical in origin, dating evidently 
to the 1940s-1950s era, although an isolated prehistoric artifact and modern features such as the pole 
barn are also included in the site boundary.  The results of this study have yielded no evidence that 
the ranch and its various features were closely associated with any persons or events of recognized 
significance during the historic period.  While one of the past owners, Robert T. Older, did earn 
some local prominence during his time on the ranch, his association with the property is limited to 
the modern era, and his contribution in history appears to fall short of the level required by the 
National Register criteria. 
 
The ranch and its various contributing components, such as the farmhouse and the surviving 
agricultural equipment, do not represent important or particularly notable examples of any style, 
type, period, region, or method of construction, nor are they known to embody the work of any 
prominent architect, designer, builder, or engineer.  As common features from the post-WWII era, a 
period that is well documented in historical literature, contemporary accounts, as well as archival 
records, the ranch and its contributing components hold little potential for any important historical or 
archaeological data.  Based on these considerations, the present study concludes that Site 3579-4 
does not appear to meet any of the criteria for listing in the National Register of Historic Places, and 
does not constitute a ³historic property.´ 
 
 

CONCLUSION AND RECOMMENDATIONS 
 
In conclusion, among the six cultural resources identified within or partially within the APE, the two 
historic-period sites, 36-026214 and 3579-4, and the three historic-period isolates, 3579-1 to 3579-
�+��GR�QRW�DSSHDU�WKH�PHHW�WKH�VWDWXWRU\�GHILQLWLRQ�RI�³KLVWRULF�SURSHUWLHV�´�DV�SURYLGHG�LQ�6HFWLRQ�
106 of the National Historic Preservation Act and associated federal regulations (36 CFR 800.16(l)).  
The sole prehistoric cultural resource in the APE, Site 36-000184, was originally recorded in the 
1940s-1960s and could not be found in the field during this study, as recent development activities in 
the area since the 1960s have evidently removed all surface manifestations of the site.  However, due 
to the well-established sensitivity of the Mojave River Valley for prehistoric archaeology and the 
reported presence of human remains at the site prior to the disturbances, the possibility of potentially 
significant archaeological deposits surviving subsurface cannot be ruled out. 
 
Based on these findings, CRM TECH recommends to the MDRCD and the COE that preliminary 
subsurface testing procedures consistent to an Extended Phase 1 archaeological study, such as 
excavation of backhoe trenches and shovel test pits, be implemented in the general vicinity of Site 
36-000184 to determine the presence or absence of any buried components of the site.  Further 
recommendations for Section 106 compliance will be formulated and presented on the basis of the 
testing results and significance evaluation of the findings, if any. 
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APPENDIX 2 
 

CORRESPONDENCE WITH 
NATIVE AMERICAN REPRESENTATIVES* 

 

 
* Five local Native American representatives were contacted during this study; a sample letter is included in the 

appendix. 



 

SACRED LANDS FILE & NATIVE AMERICAN CONTACTS LIST REQUEST 

NATIVE AMERICAN HERITAGE COMMISSION 
1550 Harbor Boulevard, Suite 100 

West Sacramento, CA 95691 
(916)373-3710 

(916)373-5471 (Fax) 
nahc@nahc.ca.gov 

 

Project:  Proposed Palisades Ranch Ecological Restoration Project (CRM TECH No. 3579)  

County:  San Bernardino  

USGS Quadrangle Name:  Helendale and Victorville NW,  Calif.  

Township  7 North     Range  4 West    SB  BM; Section(s):  18  

Township  7 North     Range  5 West    SB  BM; Section(s):  12, 13, and 23-25  

Company/Firm/Agency:  CRM TECH  

Contact Person:  Nina Gallardo  

Street Address:  1016 E. Cooley Drive, Suite A/B  

City:  Colton, CA   Zip:  92324  

Phone:  (909) 824-6400   Fax:  (909) 824-6405  

Email:  ngallardo@crmtech.us  

Project Description:  The primary component of the project is an ecological restoration on 
approximately 200 acres of land located along the west side of the Mojave River, north (and east) 
of Heritage Way, and south of Helendale, San Bernardino County, California.  A reconnaissance/ 
sensitivity assessment of approximately 600 acres of additional riparian habitat is also included.  

 
 
 
 
 
 
 
 

January 16, 2020 



 

January 27, 2020 
Lee Clauss, Cultural Resources Analyst  
San Manuel Band of Mission Indians  
26569 Community Center Drive  
Highland, CA 92346  
  
RE:  Proposed Palisades Ranch Ecological Restoration  

800 Acres near the Area of Oro Grande   
San Bernardino County, California  
CRM TECH Contract #3579  

  
Dear Ms. Clauss:  
  
I am writing to bring your attention to an ongoing Section 106-compliance study for the proposed project 
referenced above, which entails the ecological restoration of approximately 200 acres of land and a 
sensitivity assessment of an additional 600 acres of riparian habitat.  In all. the Area of Potential Effects 
(APE) for the undertaking encompasses approximately 800 acres located along the west side of the 
Mojave River and to the north and east of Heritage Way, near the unincorporated community of 
Helendale, San Bernardino County, California.  The accompanying map, based on the USGS Helendale 
and Victorville NW, Calif., 7.5¶�quadrangles, depicts the location of the APE in Section 18, T7N R4W, 
and Sections 12, 13, and 23-25, T7N R5W, SBBM.  
  
In a letter dated January 23, 2020, the Native American Heritage Commission reports that the results of 
the Sacred Lands File search for the APE are negative for tribal cultural resources but recommends that 
local Native American groups be contacted for further information (see attached).  Therefore, as part of 
the cultural resources study for this project, I am writing to request your input on potential Native 
American cultural resources in or near the APE.  
  
Please respond at your earliest convenience if you have any specific knowledge of sacred/religious sites 
or other sites of Native American traditional cultural value in or near the APE, or any other information 
to consider during the cultural resources investigations.  Any information or concerns may be forwarded 
to CRM TECH by telephone, e-mail, facsimile, or standard mail.  Requests for documentation or 
information we cannot provide will be forwarded to our client and/or the lead agencies, namely the 
Mojave Desert Resource Conservation District and/or the US Army Corps of Engineers (COE).  
  
We would also like to clarify that, as the cultural resources consultant for the project, CRM TECH is not 
involved in the AB 52-compliance process or in government-to-government consultations.  The purpose 
of this letter is to seek any information that you may have to help us determine if there are cultural 
resources in or near the project area that we should be aware of and to help us assess the sensitivity of the 
APE.  Thank you for your time and effort in addressing this important matter.  
 
Respectfully,   
 
Nina Gallardo  
Project Archaeologist/Native American liaison  
CRM TECH  
Email: ngallardo@crmtech.us 
 
Encl.: NAHC response letter and project location map 



 

From: Travis Armstrong <TArmstrong@morongo-nsn.gov> 
Sent: Tuesday, February 4, 2020 2:00 PM 
To: µngallardo@crmtech.us¶ 
Subject: Palisades Ranch Ecological Restoration Project 
 
Hello, 
  
Regarding the above referenced project, we have no additional comments to provide at this time but 
may provide other information to the lead agency during the official consultation process. 
  
Thank you for reaching out to our office. 
  
Sincerely, 
Travis Armstrong 
Tribal Historic Preservation Officer 
Morongo Band of Mission Indians 
Email: thpo@morongo-nsn.gov 
From: Alexandra McCleary <Alexandra.McCleary@sanmanuel-nsn.gov> 
Sent: Tuesday, February 25, 2020 9:35 PM 
To: ngallardo@crmtech.us 
Subject: RE: NA Scoping for the Proposed Palisades Ranch Ecological Restoration, near the Area 

of Oro Grande, San Bernardino County (CRM TECH #3579) 
 
Dear Nina, 
 
Thank you for contacting San Manuel Band of Mission Indians regarding the Proposed Palisades 
Ranch Ecological Restoration near Oro Grande, San Bernardino County.  
 
The proposed project is located in an area known to SMBMI to be highly sensitive for Serrano 
cultural resources. We know of two recorded sites, P-36-002074 and P-36-00183. 36-002074 is a 
lithic scatter and 36-000183 is a village site most recently recorded that are located within or 
immediately adjacent to the project areas. To the northeast of the project area is an additional village 
site with numerous archaeological site records ascribed to it. More broadly, the Mojave River was a 
crucial residential and travel corridor from its source in the San Bernardino Mountains through the 
Mojave Desert, providing a nexus for numerous Serrano villages along its path. In addition to these 
villages, numerous archaeological sites that evince millennia of Serrano occupation are located all 
along the entirety of the river and its watershed, including lithic and food production sites, ad season 
and intermittent camps. Any project, including those aimed at ecological restoration, should bear in 
mind the cultural sensitivity of the Mojave River and its watershed to the Serrano.  
  
We look forward to working in partnership with CRM Tech and consulting with the Lead Agency 
regarding this proposed project.  
 
Respectfully,  
Alexandra McCleary  
TRIBAL ARCHAEOLOGIST 



 

From: donna <ddyocum@comcast.net> 
Sent: Friday, March 20, 2020 3:11 PM 
To: ngallardo@crmtech.us 
Subject: RE: NA Scoping for the Proposed Palisades Ranch Ecological Restoration, near the Area 

of Oro Grande, San Bernardino County (CRM TECH #3579) 
 
Hello Nina, 
 
Thank you for the information regarding proposed Palisades Ranch Ecological Restoration, near the 
Area of Oro Grande, San Bernardino County (CRM TECH #3579).  I came across this email and do 
not know if I have already responded to it or not as I have lost my sent emails somewhere!  In any 
case, the San Fernando Band of Mission Indians find this area for said project to be in a potentially 
Culturally sensitive area for our tribe as it is within our Vanyume territory.  SFBMI has ancestral 
Village sites near Victorville, Adelanto, Edwards Air Force Base and throughout that geographical 
area.  SFBMI request our Native American Monitor(s) be present during ground disturbance and or 
any excavation as it allows us the opportunity to protect our cultural resources whenever possible.  
We look forward to working with you. 
 
Donna Yocum, Chairwoman 
SFBMI 
503-539-0933 
SFBMI.org 
From: ngallardo@crmtech.us 
Sent: Wednesday, November 24, 2021 11:40 AM 
To: µserranonation1@gmail.com¶; Jessica Mauck (jessica.mauck@sanmanuel-nsn.gov); 

µABrierty@morongo-nsn.gov¶; µddyocum@comcast.net¶ 
Cc: µthpo@morongo-nsn.gov¶; µdtorres@morongo-nsn.gov¶; µRyan Nordness¶ 
Subject: Update and Request for Additional Information & Comments for the Proposed Palisades 

Ranch Ecological Restoration 
 
Hello, 
 
I¶m emailing you to inform you on the progress of the proposed Palisades Ranch Ecological 
Restoration (CRM TECH No. 3579) and that the Area of Potential Effects (APE) has changed since 
I contacted you via email and/or telephone between January and February of 2020.  The APE now 
only entails the ecological restoration of approximately 200 acres of land (see attached map), located 
along the west side of the Mojave River and to the north and east of Heritage Way, near the 
unincorporated community of Helendale in San Bernardino County.  Now that the project will 
proceed again, CRM TECH would like to know if the tribe has any additional information and/or 
comments to be included into the cultural resources report.  
 
Thank you for your time and input on this project. 
 
Nina Gallardo 
(909) 824-6400 (phone) 
(909) 824-6405 (fax) 



 

CRM TECH 
1016 E. Cooley Drive, Ste. A/B 
Colton, CA 92324 
From: Ryan Nordness <Ryan.Nordness@sanmanuel-nsn.gov> 
Sent: Monday, December 13, 2021 3:20 PM 
To: ngallardo@crmtech.us 
Subject: RE: Update and Request for Additional Information & Comments for the Proposed 

Palisades Ranch Ecological Restoration 
 
Hey Nina, 
 
Regarding the updated APE, the project is still located within areas of propagation for culturally 
sensitive plants, a Serrano village site, and several orbiting archaeological sites. The area is of great 
concern to SMBMI.  If you have any additional questions or comments please reach out to me at 
your earliest convenience.  
 
Respectfully, 
Ryan Nordness  



 

 
TELEPHONE LOG 

 
Name Tribe/Affiliation Telephone Contacts Comments 

Travis Armstrong, 
Tribal Historic 
Preservation Officer  

Morongo Band of 
Mission Indians  

None Mr. Armstrong responded by e-mail 
on February 4, 2020 (copy attached). 

Donna Yocum, 
Chairperson  

San Fernando Band 
of Mission Indians  

4:25 pm, February 10, 2020; 
8:38 am, February 25, 2020 

Ms. Yocum responded by e-mail on 
March 20, 2020 (copy attached). 

Jessica Mauck, 
Director of Cultural 
Resources 
Management 

San Manuel Band 
of Mission Indians 

4:17 pm, February 10, 2020; 
8:36 am, February 25, 2020 

Alexandra McCleary, Tribal 
Archaeologist, and Ryan Nordness, 
Cultural Resource Analyst, responded 
by e-mail on February 25, 2020, and 
December 13, 2021, respectively 
(copies attached). 

Mark Cochrane, 
Co-Chairperson 

Serrano Nation of 
Mission Indians 

4:22 pm, February 10, 2020  Mr. Cochrane requested immediate 
notification if human remains or other 
Native American cultural resources 
were discovered. 

Wayne Walker, Co-
Chairperson 

Serrano Nation of 
Mission Indians 

None Mark Cochrane responded on behalf 
of the tribe (see above). 
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APPENDIX 3 
 

CULTURAL RESOURCES IN THE APE 
 

(Confidential) 
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