
Biological Resources Technical Report and  

Western Riverside County Multiple Species  

Habitat Conservation Plan Consistency Analysis 

for the Camp Ronald McDonald for Good Times Project 

Prepared for: 

Camp Ronald McDonald for Good Times 
56400 Apple Canyon Road 

Mountain Center, California 92561 

Contact: Brian Crater 

Prepared by: 

 

27372 Calle Arroyo 

San Juan Capistrano, California 92675 

Contact: Ryan Henry 

APRIL 2017 

  



Printed on 30% post-consumer recycled material. 

 



Biological Resources Technical Report and  
Western Riverside County Multiple Species  

Habitat Conservation Plan Consistency Analysis 
for the Camp Ronald McDonald for Good Times Project 

   10239 
 i April 2017  

TABLE OF CONTENTS 

Section Page No. 

1 INTRODUCTION..............................................................................................................1 

1.1 Project Location ...................................................................................................... 1 

1.2 Project Description.................................................................................................. 1 

1.3 Project Site Relationship to the MSCHP ................................................................ 2 

2 REGULATORY SETTING ............................................................................................11 

2.1 Federal................................................................................................................... 11 

2.1.1 Federal Endangered Species Act .............................................................. 11 

2.1.2 Migratory Bird Treaty Act ........................................................................ 11 

2.2 State....................................................................................................................... 12 

2.2.1 State of California Endangered Species Act ............................................. 12 

2.2.2 California Native Plant Protection Act ..................................................... 12 

2.2.3 California Environmental Quality Act ...................................................... 13 

2.3 Local ..................................................................................................................... 14 

2.3.1 Western Riverside County Multiple Species Habitat  
Conservation Plan ..................................................................................... 14 

3 METHODS .......................................................................................................................17 

3.1 Literature Review.................................................................................................. 17 

3.2 Field Survey .......................................................................................................... 18 

3.2.1 Vegetation Communities and Land Covers .............................................. 18 

3.2.2 Plants ......................................................................................................... 19 

3.2.3 Wildlife ..................................................................................................... 20 

3.2.4 Jurisdictional Wetlands and Waters .......................................................... 21 

4 PHYSICAL CHARACTERISTICS ...............................................................................23 

4.1 Land Use ............................................................................................................... 23 

4.2 Topography ........................................................................................................... 23 

4.3 Hydrology ............................................................................................................. 23 

4.4 Soils....................................................................................................................... 25 

5 RESULTS .........................................................................................................................29 

5.1 Vegetation Communities and Land Covers .......................................................... 29 

5.1.1 Lower Montane Coniferous Forest ........................................................... 29 

5.1.2 Chaparral (Undifferentiated) ..................................................................... 30 



Biological Resources Technical Report and  
Western Riverside County Multiple Species  

Habitat Conservation Plan Consistency Analysis 
for the Camp Ronald McDonald for Good Times Project 

TABLE OF CONTENTS (CONTINUED) 

Section Page No. 

   10239 
 ii April 2017  

5.1.3 Big Sagebrush Scrub ................................................................................. 30 

5.1.4 Montane Riparian Scrub ........................................................................... 31 

5.1.5 Open Water/Reservoir/Pond ..................................................................... 31 

5.1.6 Developed/Disturbed Land ....................................................................... 31 

5.2 Plants and Wildlife Observed ............................................................................... 32 

5.2.1 Plants ......................................................................................................... 32 

5.2.2 Wildlife ..................................................................................................... 32 

5.3 Special-Status Biological Resources..................................................................... 33 

5.3.1 Special-Status Plants ................................................................................. 33 

5.3.2 Special-Status Wildlife ............................................................................. 34 

5.3.3 Jurisdictional Wetlands and Waters .......................................................... 35 

5.4 Wildlife Corridors/Habitat Linkages .................................................................... 40 

5.5 MSHCP Consistency Analysis ............................................................................. 41 

5.5.1 Riparian/Riverine and Vernal Pool Habitat .............................................. 42 

5.5.2 Narrow Endemic Plant Species ................................................................. 43 

5.5.3 Urban/Wildlands Interface Guidelines ..................................................... 43 

5.5.4 Additional Survey Requirements .............................................................. 44 

6 PROJECT IMPACTS .....................................................................................................45 

6.1 Impacts to Vegetation Communities and Land Covers ........................................ 45 

6.1.1 Direct Impacts ........................................................................................... 45 

6.1.2 Indirect Impacts ........................................................................................ 46 

6.2 Impacts to Special-Status Plants ........................................................................... 49 

6.2.1 Direct Impacts ........................................................................................... 49 

6.2.2 Indirect Impacts ........................................................................................ 49 

6.3 Impacts to Special-Status Wildlife........................................................................ 49 

6.3.1 Direct Impacts ........................................................................................... 49 

6.3.2 Indirect Impacts ........................................................................................ 49 

6.4 Impacts to Jurisdictional Wetlands and Waters .................................................... 50 

6.4.1 Direct Impacts ........................................................................................... 50 

6.4.2 Indirect Impacts ........................................................................................ 50 



Biological Resources Technical Report and  
Western Riverside County Multiple Species  

Habitat Conservation Plan Consistency Analysis 
for the Camp Ronald McDonald for Good Times Project 

TABLE OF CONTENTS (CONTINUED) 

Section Page No. 

   10239 
 iii April 2017  

6.5 Impacts to Wildlife Corridors/Habitat Linkages................................................... 50 

6.5.1 Direct Impacts ........................................................................................... 50 

6.5.2 Indirect Impacts ........................................................................................ 50 

6.6 Cumulative Impacts .............................................................................................. 51 

7 SIGNIFICANT IMPACTS AND MITIGATION .........................................................53 

7.1 Explanation of Findings of Significance............................................................... 53 

7.2 Impact BIO-1: Special-Status Species .................................................................. 54 

7.2.1 Special-Status Plants ................................................................................. 54 

7.2.2 Special-Status Wildlife ............................................................................. 54 

7.3 Impact BIO-2: Sensitive Vegetation Communities or  Land Covers ................... 55 

7.4 Impact BIO-3: Jurisdictional Waters .................................................................... 55 

7.5 Impact BIO-4: Wildlife Corridors and Migratory Routes .................................... 55 

7.6 Impact BIO-5: Local Policies or Ordinances ........................................................ 55 

7.7 Impact BIO-6: Habitat Conservation Plan ............................................................ 56 

8 REFERENCES .................................................................................................................57 

APPENDICES 

A Species Compendiums 

B Photo Documentation 

C Special-Status Plant and Wildlife Detected or Potentially Occurring within the Project Site 

D Wetland Data Forms 

FIGURES 

1 Regional Map .......................................................................................................................3 

2 Vicinity Map ........................................................................................................................5 

3 MSHCP Conservation Areas ...............................................................................................7 

4 Site Plan ...............................................................................................................................9 

5 Vegetation Communities and Soils ....................................................................................27 

6 Biological Resources and Jurisdictional Areas ..................................................................37 

7 Biological Resources and Jurisdictional Areas Impacts ....................................................47 



Biological Resources Technical Report and  
Western Riverside County Multiple Species  

Habitat Conservation Plan Consistency Analysis 
for the Camp Ronald McDonald for Good Times Project 

TABLE OF CONTENTS (CONTINUED) 

  Page No. 

   10239 
 iv April 2017  

TABLES 

1 Schedule of Surveys ...........................................................................................................18 

2 Summary of Jurisdictional Features...................................................................................35 

3 Summary of Wetland Indicator Status ...............................................................................36 

4 Permanent and Temporary Impacts to Vegetation Communities ......................................46 

 



Biological Resources Technical Report and  
Western Riverside County Multiple Species  

Habitat Conservation Plan Consistency Analysis 
for the Camp Ronald McDonald for Good Times Project 

  10239 
 1 April 2017  

1 INTRODUCTION 

Camp Ronald McDonald for Good Times proposes to construct new buildings and facilities on 
the approximately 59.14-acre campground within an unincorporated portion of Riverside County 
near the City of Idyllwild (the project site). The project will be developed in three phases over a 
multiple year period and includes housing and recreation facilities.  

This Biological Resources Technical Report and Western Riverside County Multiple Species 
Habitat Conservation Plan (MSHCP) Consistency Analysis summarizes the results of an 
investigation conducted to describe the existing conditions of the biological resources on the 
project site, including a 200-foot buffer (study area). This report describes the vegetation 
communities, plants, wildlife; existing and potential special-status wildlife and plant species; 
wildlife movement; and jurisdictional waters within the study area. This report also describes the 
consistency of the project with the requirements of the MSHCP administered by the Regional 
Conservation Authority (RCA). The biological significance of these resources and potential 
project impacts are evaluated, and measures are recommended to avoid, minimize, or mitigate 
potential impacts to less-than-significant levels. 

1.1 Project Location 

The project site is located northeast of the Apple Canyon Road and State Route 74 (SR-74) 
intersection, near the City of Idyllwild within unincorporated Riverside County, California (Figure 
1). The project site is only bounded by Apple Canyon Road to the south, and surrounded by open 
space to the north, east, and west. The project site is situated in Section 4 of Township 6 South, 
Range 3 East of the Idyllwild 7.5-minute U.S. Geological Survey (USGS) quadrangle map (USGS 
2010) (Figure 2). The center point latitude is 33.678276°, and the longitude is -116.673879°.  

1.2 Project Description 

The Camp Ronald McDonald for Good Times project site has been developed in phases over 
the past 20 years. The first phase of constructed was completed in 1997 with the establishment 
of the Brotman Infirmary Units 1, 2, 3, and 4. Phase II was implemented in 2013 with the 
construction of camper units, dining hall and activity center, activity fields, basketball court, 
and other site developments including paths and utilities. The proposed improvements 
evaluated in this technical report will occur in the following next three phases: 

 Phase II will involve the demolition of housing units on USFS property and existing 
structures, as needed. Additionally, the following new structures will be constructed: 
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camper units, staff housing, amphitheater, maintenance building, basketball court and 
horseback riding roof structures;  

 Phase III will involve the construction of  an administrative/ entry station and parking, 
staff housing, caretaker residences and medical staff housing; and 

 Phase IV will involve the demolition of the existing pool, pool house, and existing 
structures, as needed. Additionally, the following new structures will be constructed: 
camper housing units, pool facility and creative arts activity spaces. 

Figure 4 illustrates the proposed site plan and new building/facility footprints. 

1.3 Project Site Relationship to the MSCHP 

The project site is within the boundaries of the MSHCP. A Geographic Information System 
(GIS) overlay of MSHCP data with the project site boundary shows that the project site lies 
within the REMAP Plan Area, but outside any Criteria Area (Figure 3). The entire project site is 
within the Narrow Endemic Plant Species Survey Area and Amphibian Species Survey Area, 
which requires suitable habitat determinations and possible focused surveys to determine 
presence or absence of the species. The project site is not located within the MSHCP Survey 
Areas for burrowing owls, mammals, or criteria area species. Additionally, the project site also 
occurs within the eastern portion of Existing Core K (San Bernardino National Forest), which 
provides the largest block of protected habitat under the MSHCP. 
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Site Plan
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2 REGULATORY SETTING 

This section outlines the federal, state, and local regulations pertinent to the biological resources 
located in the proposed project site.  

2.1 Federal 

2.1.1 Federal Endangered Species Act 

The federal Endangered Species Act (FESA) of 1973 (16 U.S.C. 1531 et seq.), as amended, is 
administered by the USFWS for most plant and animal species and by the National Oceanic 
and Atmospheric Administration National Marine Fisheries Service for certain marine species. 
This legislation is intended to provide a means to conserve the ecosystems upon which 
endangered and threatened species depend and provide programs for the conservation of those 
species, thus preventing the extinction of plants and wildlife. The FESA defines an endangered 
species as “any species that is in danger of extinction throughout all or a significant portion of 
its range.” A threatened species is defined as “any species that is likely to become an 
endangered species within the foreseeable future throughout all or a significant portion of its 
range.” Under FESA, it is unlawful to “take” any listed species, and “take” is defined as, 
“harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage 
in any such conduct.”  

FESA allows for the issuance of incidental take permits for listed species under Section 7, which 
is generally available for projects that also require other federal agency permits or other 
approvals, and under Section 10, which provides for the approval of Habitat Conservation Plans 
(HCPs) on private property without any other federal agency involvement.  

2.1.2 Migratory Bird Treaty Act 

The Migratory Bird Treaty Act (MBTA) was originally passed in 1918 as four bilateral treaties, 
or conventions, for the protection of a shared migratory bird resource. The primary motivation 
for the international negotiations was to stop the “indiscriminate slaughter” of migratory birds by 
market hunters and others. The MBTA protects over 800 species of birds (including their parts, 
eggs, and nests) from killing, hunting, pursuing, capturing, selling, and shipping unless expressly 
authorized or permitted. 
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2.2 State 

2.2.1 State of California Endangered Species Act  

The California Endangered Species Act (CESA) (California Fish and Game Code, Section 2050 
et seq.) provides protection and prohibits the take of plant, fish, and wildlife species listed by the 
State of California. Unlike FESA, state-listed plants have the same degree of protection as 
wildlife, but insects and other invertebrates may not be listed. Take is defined similarly to FESA 
and is prohibited for both listed and candidate species. Take authorization may be obtained by 
the project applicant from the CDFW under the CESA Section 2081, which allows take of a 
listed species for educational, scientific, or management purposes. In this case, private 
developers consult with CDFW to develop a set of measures and standards for managing the 
listed species, including full mitigation for impacts, funding of implementation, and monitoring 
of mitigation measures. 

Other Sections of the California Fish and Game Code 

Sections 3511, 4700, 5050, and 5515 of the Fish and Game Code outline protection for fully 
protected species of mammals, birds, reptiles, amphibians, and fish. Species that are fully protected 
by these sections may not be taken or possessed at any time. CDFW cannot issue permits or 
licenses that authorize the “take” of any fully protected species, except under certain 
circumstances, such as scientific research and live capture and relocation of such species pursuant 
to a permit for the protection of livestock. Furthermore, it is the responsibility of the CDFW to 
maintain viable populations of all native species. Toward that end, the CDFW has designated 
certain vertebrate species as Species of Special Concern, because declining population levels, 
limited ranges, and/or continuing threats have made them vulnerable to extinction.  

2.2.2 California Native Plant Protection Act 

The Native Plant Protection Act of 1977 directed the CDFW to carry out the Legislature's intent 
to “preserve, protect and enhance rare and endangered plants in this State.” The Native Plant 
Protection Act gave the California Fish and Game Commission the power to designate native 
plants as “endangered” or “rare” and protect endangered and rare plants from take. The CESA 
expanded on the original Native Plant Protection Act and enhanced legal protection for plants, 
but the Native Plant Protection Act remains part of the Fish and Game Code. To align with 
federal regulations, the CESA created the categories of “threatened” and “endangered” species. It 
converted all “rare” animals into the act as threatened species, but did not do so for rare plants. 
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Thus, there are three listing categories for plants in California: rare, threatened, and endangered. 
Because rare plants are not included in the CESA, mitigation measures for impacts to rare plants 
are specified in a formal agreement between CDFW and the project proponent. 

2.2.3 California Environmental Quality Act  

California Environmental Quality Act (CEQA) requires identification of a project’s potentially 
significant impacts on biological resources and ways that such impacts can be avoided, 
minimized, or mitigated. The act also provides guidelines and thresholds for use by lead agencies 
for evaluating the significance of proposed impacts. 

CEQA Guidelines Section 15380(b)(1) defines endangered animals or plants as species or 
subspecies whose “survival and reproduction in the wild are in immediate jeopardy from one or 
more causes, including loss of habitat, change in habitat, overexploitation, predation, 
competition, disease, or other factors.” A rare animal or plant is defined in Section 15380(b)(2) 
as a species that, although not presently threatened with extinction, exists “in such small numbers 
throughout all or a significant portion of its range that it may become endangered if its 
environment worsens; or … [t]he species is likely to become endangered within the foreseeable 
future throughout all or a significant portion of its range and may be considered ‘threatened’ as 
that term is used in the federal Endangered Species Act.” Additionally, an animal or plant may 
be presumed to be endangered, rare, or threatened if it meets the criteria for listing, as defined 
further in CEQA Guidelines Section 15380(c). 

CDFW has developed a list of “Special Species” as “a general term that refers to all of the taxa 
the California Natural Diversity Database (CNDDB) is interested in tracking, regardless of their 
legal or protection status.” This is a broader list than those species that are protected under the 
FESA, CESA, and other Fish and Game Code provisions, and includes lists developed by other 
organizations, including for example the Audubon Watch List Species. Guidance documents 
prepared by other agencies, including the BLM Sensitive Species and USFWS Birds of Special 
Concern, are also included on this CDFW Special Species list. Additionally, CDFW has 
concluded that plant species included on the California Native Plant Society’s (CNPS’s) 
California Rare Plant Rank (CRPR) List 1 and 2, and potentially some List 3 plants, are covered 
by CEQA Guidelines Section 15380. 

Section IV, Appendix G (Environmental Checklist Form), of the CEQA Guidelines requires an 
evaluation of impacts to “any riparian habitat or other sensitive natural community identified in 
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local or regional plans, policies, regulations or by the California Department of Fish and Game 
or the U.S. Fish and Wildlife Service.” 

2.3 Local  

2.3.1 Western Riverside County Multiple Species Habitat Conservation Plan 

The Western Riverside County MSHCP is a comprehensive, multi-jurisdictional habitat 
conservation plan focusing on conservation of species and their associated habitats in Western 
Riverside County. The MSHCP is one of several large, multijurisdictional habitat-planning 
efforts in Southern California with the overall goal of maintaining biological and ecological 
diversity within a rapidly urbanizing region. The MSHCP will allow Riverside County and its 
cities, including the City of Murrieta, to better control local land-use decisions and maintain a 
strong economic climate in the region while addressing the requirements of the state and federal 
endangered species acts (County of Riverside 2003). 

The MSHCP serves as an HCP pursuant to Section 10(a)(1)(B) of FESA (16 U.S.C. 1531 et 
seq.), as well as a Natural Communities Conservation Plan (NCCP) under the Natural 
community Conservation Planning Act of 2001 (Fish and Game Code, Section 2800 et seq.). 
The MSHCP allows the participating jurisdictions to authorize “take” of plant and wildlife 
species identified within the plan area. The USFWS and CDFW have authority to regulate the 
take of threatened, endangered, and rare species. Under the MSHCP, the wildlife agencies have 
granted “take authorization” for otherwise lawful actions, such as public and private 
development that may incidentally take or harm individual species or their habitat outside of 
the MSHCP conservation area, in exchange for the assembly and management of a coordinated 
MSHCP conservation area. 

The MSHCP is a “criteria-based plan” and does not rely on a hardline preserve map. Instead, 
within the MSHCP area, the MSHCP reserve will be assembled over time from a smaller subset 
of the Plan Area referred to as the Criteria Area. The Criteria Area consists of Criteria Cells 
(Cells) or Cell Groupings, and flexible guidelines (Criteria) for the assembly of conservation 
within the Cells or Cell Groupings. Cells and Cell Groupings also may be included within larger 
units known as Cores, Linkages, or Non-contiguous Habitat Blocks. 



Biological Resources Technical Report and  
Western Riverside County Multiple Species  

Habitat Conservation Plan Consistency Analysis 
for the Camp Ronald McDonald for Good Times Project 

  10239 
 15 April 2017  

Western Riverside MSHCP Mitigation Fee 

In order to implement to goals and objectives of the Western Riverside MSHCP and to mitigate 
the impacts caused by new development, lands supporting species covered by the MSHCP must 
be acquired and conserved. A development mitigation fee is necessary in order to supplement the 
financing of the acquisition of lands supporting species covered by the MSHCP and to pay for 
new development’s fair share of this cost (County of Riverside 2003). The development 
mitigation fee assists in the maintenance of biological diversity and protects vegetation 
communities which are known to support threatened, endangered or sensitive populations of 
plant and wildlife species. 
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3 METHODS 

Data regarding biological resources present within the study area were obtained through a review 
of pertinent literature, field reconnaissance, habitat assessments, and focused surveys, which are 
described in detail below.  

For purposes of this report, special-status resources are defined as follows: 

Special-status plant species include (1) species designated as either rare, 
threatened, or endangered by the CDFW or USFWS and are protected under 
either the California Endangered Species Act (CESA) (California Fish and Game 
Code, Section 2050 et seq.) or federal Endangered Species Act (FESA) (16 
U.S.C. 1531 et seq.); (2) species that are candidate species being considered or 
proposed for listing under CESA or FESA; (3) species that are included on the 
CDFW Special Vascular Plants, Bryophytes, and Lichens List (CDFW 2017) or 
species with a California Rare Plant Rank (CRPR) of 1 or 2 in the CNPS 
Inventory of Rare and Endangered Plants of California; and (4) Narrow Endemic 
Plant Species and Criteria Area Species as defined by the MSHCP.  

Special-status wildlife species include (1) species designated as either rare, 
threatened, or endangered by the CDFW or USFWS and are protected under 
either the California Endangered Species Act (CESA) (California Fish and Game 
Code, Section 2050 et seq.) or federal Endangered Species Act (FESA) (16 
U.S.C. 1531 et seq.); (2) species that are candidate species being considered or 
proposed for listing under CESA or FESA; (3) species that are included on the 
CDFW Special Animals List (CDFW 2017); (4) species with additional survey 
requirements under the MSHCP.  

Special-status vegetation communities are those designated as sensitive by CDFW 
or those that provide habitat for special-status species. 

3.1 Literature Review 

Prior to field surveys, special-status biological resources present or potentially present within the 
project site were identified through queries of the CNDDB (CDFW 2017a), the California Native 
Plant Society’s (CNPS) Inventory of Rare and Endangered Vascular Plants (CNPS 2017), 
MSHCP species occurrence data (County of Riverside 2003), and USFWS occurrence data 
(USFWS 2017). The CNPS Inventory was queried based on the USGS 7.5-minute quadrangle on 
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which the project site is located (Romoland) and the eight surrounding quadrangles (Perris, 
Lakeview, Lake Elsinore, Wildomar, Steele Peak, Winchester, Murrieta, and Bachelor Mountain) 
(i.e., 9-quad search). The remaining databases were queried using geographic information systems 
(GIS) software based on a 10-mile buffer around the project site. 

The following relevant studies were also reviewed:  

 Biological Assessment: “Camp Ronald McDonald for Good Times” Garner Valley, 
Riverside County, California. (Thomas Olsen Associate, Inc. 1994) 

 Biological Assessment: “Capital Improvement Project, Camp Ronald McDonald for 
Good Times, 56400 Apple Canyon Road, Idyllwild, CA 92549” (Callahan 2008) 

General information regarding wildlife species distribution in the region and potential 
presence on the project site was primarily obtained from Garrett and Dunn (1981) for birds, 
Hall (1981) for mammals, Stebbins (2003) for reptiles and amphibians, and Emmel and 
Emmel (1973) for butterflies. 

3.2 Field Survey 

A general biological survey and vegetation mapping of the study area were conducted by Dudek 
biologists Ryan Henry and Karen Mullen on March 2, 2017. Habitat assessments for special-status 
species, a focused survey for narrow endemic plants, and a formal delineation of jurisdictional waters 
were also performed during the site visit. Table 1 summarizes the survey conditions. 

Table 1 

Schedule of Surveys 

Date Time Staff Environmental Conditions Survey Type 

03/02/2017 0830–1430 RH, KM 0–20% cloud cover; wind 5–15 miles per 
hour (mph); 49°–63° Fahrenheit (F) 

Biological survey, vegetation 
mapping, habitat assessments, 
narrow endemic plant survey, 
jurisdictional delineation 

Staff Key: RH: Ryan Henry; KM: Karen Mullen 

3.2.1 Vegetation Communities and Land Covers 

Vegetation communities and land covers were mapped in the field directly onto 100-scale 
(1 inch = 100 feet) topographic or aerial photographic base and later digitized into a GIS format 
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using ArcGIS. Vegetation communities used in this report follow the MSHCP uncollapsed 
vegetation community classifications (County of Riverside 2003). 

3.2.2 Plants 

Plant species encountered during the botanical survey were identified and recorded. Common and 
scientific names for plant species with a California Rare Plant Rank (formerly CNPS List) follow 
the California Native Plant Society On-Line Inventory of Rare, Threatened, and Endangered Plants 
of California (CNPS 2017). For plant species without a California Rare Plant Rank, Latin names 
follow the Jepson Interchange List of Currently Accepted Names of Native and Naturalized Plants 
of California (Jepson Flora Project 2017) and common names follow the United States Department 
of Agriculture (USDA) Natural Resources Conservation Service Plants Database (USDA 2017).  

3.2.2.1 Narrow Endemic Plants Habitat Assessment and Focused Survey 

A habitat assessment and focused plant survey for Narrow Endemic Plant Species (NEPS) were 
conducted in accordance with the MSHCP requirements, which follow the Guidelines for 

Assessing the Effects of Proposed Projects on Rare, Threatened, and Endangered Plants and 

Natural Communities (CDFG 2000) and the Guidelines for Conducting and Reporting Botanical 

Inventories for Federally Listed, Proposed and Candidate Plants (USFWS 2000). Surveys 
focused on the detection of Johnston’s rock cress (Boechera johnstonii), San Jacinto (Munz’s) 
mariposa lily (Calochortus palmeri var. munzii), and San Jacinto Mountains bedstraw (Galium 

angustifolium ssp. jacinticum).  

Johnston’s rock cress occurs in chaparral and pine forest at elevations of 4,429 to 7,054 feet above 
mean sea level (CNPS 2017; U.S. Fish and Wildlife Service 1995; U.S. Fish and Wildlife Service 
1998). This perennial herb is endemic to the San Jacinto Mountains and often found on eroded clay 
soils. Johnston’s rock cress blooms from February through June.  

San Jacinto (Munz’s) mariposa lily occurs in chaparral, lower montane coniferous forests 
(ponderosa pine [Pinus ponderosa] woodland), and meadows at elevations of 2,805 to 7,218 feet 
above mean sea level (CDFG 2000; CNPS 2017; Fielder and Ness 1993). This perennial 
bulbiferous herb is also endemic to the San Jacinto Mountains and often found on seasonally-
moist, fine granitic loam on exposed knolls (in coniferous forests) and moist, sandy clay (in 
chaparral). San Jacinto mariposa lily blooms from May through July. 

San Jacinto Mountains bedstraw occurs in partially shady, lower montane mixed forests and 
coniferous forests at elevations of 4,429 to 6,890 feet above mean sea level (CNPS 2017; Dempster 
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and Stebbins 1971). This perennial herb is limited to the western side of the San Jacinto Mountains 
(County of Riverside 2003). San Jacinto Mountains bedstraw blooms from June through August.  

The survey was conducted in accordance with MSHCP guidelines during the blooming season for 
the Johnston’s rock cress (February–June). However, the survey was conducted outside the bloom 
period for the San Jacinto (Munz’s) mariposa lily and San Jacinto Mountains bedstraw (May–July 
and June–August, respectively). 

3.2.3 Wildlife 

Wildlife species detected during field surveys by sight, calls, tracks, scat, or other signs were 
recorded. Binoculars (10 x 50 power) were used to aid in the identification of observed wildlife 
throughout the project site. In addition to species actually detected, expected wildlife use of the 
site was determined by known habitat preferences of local species and knowledge of their 
relative distributions in the area.  

Common and scientific names used for wildlife include: Crother (2008) for reptiles and 
amphibians, American Ornithologists’ Union (AOU) (2012) for birds, Wilson and Reeder (2005) 
for mammals, North American Butterfly Association (NABA) (2001) or San Diego Natural 
History Museum (SDNHM) (2012) for butterflies, and Moyle (2002) for fish.  

3.2.3.1 Amphibian Species Habitat Assessment 

Focused habitat assessments for amphibian species were conducted in accordance with the 
MSHCP requirements, which identify the project site as occurring within an Amphibian Species 
Survey Area. The assessments focused on the analysis (and detection) of mountain yellow-legged 
frog habitat. According to Stebbins (1985), mountain yellow-legged frog habitat includes, but is 
not limited to, sunny riverbanks, meadow streams, isolated pools, lake borders, and rocky stream 
courses. Their habitat is typically restricted to natural streams and small pool associated with 
ponderosa pine, montane hardwood-conifer, and montane riparian habitat types (Zeiner, et al. 
1988). Stagnant pools with floating algae or containing water greater than three feet deep appear 
to be avoided. Additionally, they appear to prefer open stream and lake margins that gently slope 
up to a depth of 5 to 8 centimeters with rocks or vegetation in close proximity (Jennings and 
Hayes 1994). Mountain yellow-legged frogs are seldom found more than 2 or 3 jumps from the 
water and require some form of nearby shelter (i.e., rocks, clumps of grass, banks, debris, etc.) 
(Stebbins 1985, Mullaly 1959). Another key distinguishing characteristic of pool and pond 
habitat is the lack of fishes (Bradford 1989; Bradford, et al. 1993). 
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Three areas were investigated for potential habitat within the study area: two intermittent 
drainages along the eastern portion (1.28 acre) and an isolated, manmade fire suppression pond 
within the center (0.69 acre). These areas were assessed by Dudek to determine the potential for 
the project site to support special-status amphibian species, and specifically the mountain 
yellow-legged frog. Biologists thoroughly investigated all potential habitat on foot during the 
survey. All aquatic wildlife species encountered during the survey were identified and recorded. 
Common and scientific names for species follow sources described above. 

3.2.4 Jurisdictional Wetlands and Waters 

A formal jurisdictional waters delineation was completed by Dudek on March 2, 2017. The 
jurisdictional waters delineation was conducted in accordance with the U.S. Army Corps of 
Engineers (ACOE) pursuant to Section 404 of the federal Clean Water Act (CWA) as “waters 
of the United States,” including wetlands; CDFW pursuant to Section 1602 of the California 
Fish and Game Code; or the California Regional Water Quality Control Board (RWQCB) 
pursuant to Section 401 of the federal CWA and the Porter-Cologne Water Quality Act as 
“waters of the State.” 

Prior to visiting the study area, potential and/or historic drainages and aquatic features were 
investigated based on a review of the following: USGS topographic maps (1:24,000 scale), aerial 
photographs, the National Wetland Inventory (NWI) database, and the Natural Resource 
Conservation Service (NRCS) soil survey map (2017). Following the initial data collection, all 
areas that were identified as being potentially subject to the jurisdiction of the ACOE, RWQCB, 
and CDFW were field verified and mapped.  

The ACOE wetlands delineation was performed in accordance with the Corps Wetlands 
Delineation Manual (Environmental Laboratory 1987), Regional Supplement to the Corps of 
Engineers Wetland Delineation Manual: Arid West Region (Environmental Laboratory 2008), A 
Field Guide to the Identification of the Ordinary High Water Mark (OHWM) in the Arid West 
Region of the Western United States (Lichvar and McColley 2008), and recent changes to 33 
CFR, Part 328 provided by the USACE and EPA on the geographic extent of jurisdiction based 
on the U.S. Supreme Court’s interpretation of the CWA. Non-wetland waters of the U.S. were 
delineated based on the limits of an OHWM. During the jurisdictional delineation, drainage 
features were examined for evidence of an OHWM, saturation, permanence of surface water, 
wetland vegetation, and nexus to a traditional navigable water of the U.S. If any of these criteria 
were met, transects were run to determine the extent of each regulatory agencies’ jurisdiction.  
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Transects were taken every 50 to 300 feet. Data on transect widths, dominant vegetation present 
within the drainage and in the adjacent uplands, and channel morphology were recorded on field 
forms. In areas where ACOE jurisdictional wetlands were suspected, data on vegetation, 
hydrology, and soils were collected along transects. 

Areas regulated by the RWQCB are generally coincident with the ACOE, but include features 
isolated from navigable waters of the U.S. that have evidence of surface water inundation. The 
CDFW jurisdiction was defined to the bank of the stream/channels or to the limit of the adjacent 
riparian vegetation.  

Drainage features were mapped during the field observation to obtain characteristic parameters 
and detailed descriptions using standard measurement tools. The location of transects, upstream 
and downstream extents of each feature, and sample points were collected in the field using a 
1:2,400 scale (1 inch = 200 feet) aerial photograph, topographic base, and global positioning 
system (GPS) equipment with sub-meter accuracy. Dudek Geographic Information System (GIS) 
technician Andrew Greiss digitized the jurisdictional extents based on the GPS data and transect 
width measurements into a project-specific GIS using ArcGIS software. 
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4 PHYSICAL CHARACTERISTICS 

4.1 Land Use 

The project site has served as a children’s camp since 1997. Over the years, additional 
improvements and buildings have been constructed to support the camp’s visitors. The project 
site is currently characterized by developed land that includes numerous camp facilities such as a 
medical building, visitor lodges, a fire suppression pond, activity fields, horse pastures, and 
environmental education centers. 

The surrounding area is characterized by a mix of recreational and agricultural land uses, and open 
space. The County of Riverside’s 120-acre Hurkey Creek Park occurs just to the south and west of 
the project site, just north of State Route 74, and offers campsites, playgrounds, picnic areas, RV 
hook-ups, and hiking trails. Private land holdings that have historically been used for agriculture 
occur to the southeast. Open space occurs to the north and east of the project site. 

4.2 Topography 

The project site is located in the Garner Valley, which stretches from the San Jacinto Mountains 
to the north and Rouse Ridge-Thomas Mountain to the south. The Garner Valley is generally 
bounded by Keen Camp Summit to the northwest and the general intersection of State Route 371 
and State Route 74 to the southwest. The project vicinity generally slopes to the south (see 
Figure 2); however, the project site is relatively flat with a gentle slope to the southeast. The 
elevation ranges from a high of 4,414 feet above mean sea level near the northwest corner to 
approximately 4,381 feet above mean sea level in the southeast corner.  

4.3 Hydrology 

The project site is located within the Hemet Lake Hydrologic Subarea of the larger San Jacinto 
Valley Hydrologic Unit. This watershed is composed of a group of connected drained by surface 
streams that generally flow west and southwest toward Lake Elsinore and eventually the Pacific 
Ocean. The San Jacinto River watershed encompasses approximately 732 square miles and drains to 
the Santa Ana River through Lake Elsinore and Temescal Wash. Major tributaries include Bautista 
Creek, Poppet Creek, Potrero Creek, Perris Valley Drain, and Salt Creek. Elevations in the watershed 
range from 10,804 feet at San Jacinto Peak to 1,382 feet at the Railroad Canyon Dam spillway.  

The USGS topographic quadrangle and National Hydrography Dataset (NHD; USGS 2017) 
depict two streams in the vicinity of the project site. The primary drainage is an unnamed stream 
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(referred to as Apple Canyon Creek in this report), which flows intermittently along Apple 
Canyon Road from the northeast and continues south before draining into Hemet Lake. Lake 
Hemet is located approximately 0.7 mile south of the project site. The other drainage depicted by 
the USGS and NHD originates north of the project site and merges with the primary drainage in 
the north-central portion of the project site. 

Another hydrologic feature not included on the USGS topographic map or NHD dataset includes 
one fire suppression pond, which is located within the center of the project site. This feature 
serves as a recreational amenity and supports surface water year-round. The fire suppression 
pond is stock with fish and is well-maintained. 

A review of the NWI dataset revealed three aquatic resources within the project site (USFWS 2017). 
These features correspond with Apple Canyon Creek and Drainage A in the center of the study area. 

 R4SBC (Riverine, intermittent, streambed, seasonally flooded) – This type of wetland 
includes natural or artificial channels/streambeds that support flowing water periodically. 
Surface water is present for extended periods, but absent by the end of the growing season in 
most years. The water table typically occurs well below the soil surface. This resource was 
mapped in the southern portion of the project site associated with Apple Canyon Creek and in 
the northern portion of the project site associated with Drainage A. Within Apple Canyon 
Creek, this feature was mapped as discontinuous and occurred next to other wetland features 
associated with Apple Canyon Creek (PSSC). 

 PSSC (Palustrine, scrub-shrub, seasonally flooded) – This type of wetland is 
characterized by nontidal systems dominated by woody vegetation less than 20 feet tall 
(tree shrubs, young trees (saplings), and tree or shrubs that are small or stunted because 
of environmental conditions). Surface water is present for extended periods especially 
early in the growing season, but absent by the end of the growing season in most years. 
This resource was mapped in the central portion of the project site and associated with a 
majority of Apple Canyon Creek. 

 PEM1C (Palustrine, emergent, persistent, seasonally flooded) – This type of wetland 
is characterized by nontidal systems dominated by erect, rooted, herbaceous hydrophytes 
that are present for most of the growing season. Species normally remain standing at least 
until the beginning of the next growing season. Surface water is present for extended 
periods especially early in the growing season, but absent by the end of the growing 
season in most years. This resource was mapped in the southern-most portion of the study 
area and associated with Apple Canyon Creek south of Apple Canyon Road just off site. 
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4.4 Soils 

According to U.S. Department of Agriculture (USDA) Natural Resources Conservation Service 
(NRCS) (USDA NRCS 2017) the soils within the study area include the following: Wapi-Pacifico 
families and Oak Glen-Rush families. The majority of the project site (over 95%) is mapped as 
Oak glen-rush (Figure 5). The areas adjacent to the northwest are mapped as Wapi-Pacifico. 
Descriptions provided below are summarized from USDA NRCS (2017).  

 Oak Glen-Rush families complex, 2% to 15% slopes (OmD) consists of well drained, 
moderately permeable and occur on gently sloping to steep uplands in areas of deeply 
weathered alluvium. Vegetation is primarily Coulter pine (Pinus coulteri) or 
ponderosa/Jeffrey pine (Pinus jeffreyi). The A and B horizons of this soil series are 
characterized by a dark, sandy loam that are neutral to slightly acidic. 

 Wapi-Pacifico families, dry-rock outcrop complex, 15% to 30% slopes (DxE) 
consists of somewhat excessively drained soils that formed in material weathered from 
granitic rock. Vegetation is mainly ceanothus (Ceanothus sp.), manzanita (Arctostaphylos 
sp.), chamise (Adenostoma sp.), and interior live oak (Quercus wislizeni). The A and B 
horizons of this soil series are characterized by a grayish, brown loamy sand that are 
slightly or medium acidic. The rock outcrops typically contain less than 15% soil material 
capable of supporting vegetation. 

The MSHCP has a list of sensitive soils that are known to be associated with listed and sensitive plant 
species in the region. These soils include clay soils and Traver-Domino-Willows association soils. 
None of the soils on site are designated as a sensitive soil by the MSHCP (County of Riverside 2003). 

Soils within the study area were notably different most likely due to the debris flows that 
occurred following the 2013 Mountain Fire, which burned approximately 27,490 acres within the 
San Jacinto Mountains between San Jacinto Peak, on the north, and Garner Valley, on the south. 
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Vegetation Communities and Soils
Camp Ronald McDonald for Good Times Project

SOURCE: USDA/NRCS; Bing Maps, 2017
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5 RESULTS 

The results of the surveys are discussed in the following order: vegetation communities and land 
covers (Section 5.1), general botanical and wildlife observations (Section 5.2), special-status 
biological resources (Section 5.3), and wildlife corridors/habitat linkages (Section 5.4). A list of 
wildlife and plant species observed on site is provided in Appendix A, and site photographs are 
provided in Appendix B. Additionally, an analysis of the project site’s consistency with the 
MSHCP is discussed in Section 5.5 below. 

5.1 Vegetation Communities and Land Covers 

The study area is characterized by six vegetation communities and land covers: lower montane 
coniferous forest, chaparral (undifferentiated), big sagebrush scrub, montane riparian scrub, open 
water/reservoir/pond, and developed/disturbed land. These vegetation communities and land 
covers are illustrated on Figure 5 and described below. 

5.1.1 Lower Montane Coniferous Forest 

The lower montane coniferous forest vegetation community, as defined by the MSHCP, includes 
several subassociations based on elevation, slope aspect, and regional conditions. The account 
provided by Thorne (1976) identifies a community dominated by ponderosa pine (or Jeffrey pine) 
and may include Coulter pine, black oak (Quercus kelloggii), big-cone Douglas fir (Pseudotsuga 

macrocarpa), incense cedar (Calocedrus decurrens), canyon live oak (Quercus chrysolepis), and 
Pacific dogwood (Cornus nuttallii). Other species that occur within the understory of this 
community include manzanitas, deer brush (Ceanothus integerrimus), yerba santa (Eriodictyon 

trichocalyx), chinquapin (Chrysolepis sempervirens), thimbleberry (Rubus parviflorus), silk tassel 
bush (Garrya flavescens), lupine (Lupinus excubitus, Lupinus formosus), cherry (Prunus sp.), 
California coffeeberry (Rhamnus californica), Sierra gooseberry (Ribes roezlii) and nightshade 
(Solanum xanti)(County of Riverside 2003). The herbaceous layer may include morning-glory 
(Calystegia occidentalis ssp. fulcrata), sedge (Carex multicaulis), clarkia (Clarkia rhomboidea), 
bird’s-beak (Cordylanthus rigidus), eriastrum (Eriastrum densifolium), splendid gilia (Gilia 

splenden), phacelia (Phacelia imbricata), California brome (Bromus carinatus var. carinatus), 
melic (Melica imperfecta), and bluegrass (Poa scabrella) (County of Riverside 2003).  

Lower montane coniferous forest occurs in several areas throughout the study area and often 
intergrades with the develop/disturbed land cover described below. The community is dominated 
by ponderosa pine and often occurs with an understory of big sagebrush. Other species include 
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California juniper (Juniperus californica), eastern Mojave buckwheat (Eriogonum fasciculatum 
var. polifolium), pinbush, and wedge leaf ceanothus. 

5.1.2 Chaparral (Undifferentiated) 

Undifferentiated chaparral, or mixed chaparral, as defined by the MSHCP, includes chaparral 
communities with the largest elevational gradient and highest variation in species composition 
within the plan area. At higher elevations, this chaparral community transitions with coniferous 
forests to support Eastwood’s manzanita (Arctostaphylos glandulosa), bigberry manzanita 
(Arctostaphylos glauca), pink-bract manzanita (Arctostaphylos pringlei ssp. drupacea), chaparral 
whitethorn (Ceanothus leucodermis), deer brush (Ceanothus integerrimus), Veatch's silk-tassel 
(Garrya veatchii), Jeffrey pine, ponderosa pine, Coulter pine, black oak, canyon live oak, and 
interior live oak (Quercus wislizenii) (County of Riverside 2003). The understory typically 
includes Bigelow's spike-moss (Selaginella bigelovii), bedstraw (Galium sp.), bird’s-beak 
(Cordylanthus sp.), wallflower (Erysimum capitatum), yarrow (Achillea millefolium), rock cress 
(Arabis perennans), whiskerbrush (Linanthus ciliatus), claytonia (Claytonia parviflora), and 
Indian paintbrush (Castilleja sp.) (County of Riverside 2003). 

Undifferentiated chaparral occurs in the northwestern corner of the study area just beyond the 
camp. The community is dominated by Eastwood’s manzanita, bigberry manzanita, chamise 
(Adenostoma fasciculatum), big sagebrush, pinebush (Ericameria pinifolia), and wedge leaf 
ceanothus (Ceanothus cuneatus). Other species included Eastwood's goldenbush (Ericameria 

fasciculata), birch leaf mountain mahogany (Cercocarpus betuloides), scrub oak (Quercus 

dumosa), cholla (Cylindropuntia californica), and creeping snowberry (Symphoricarpos mollis). 

5.1.3 Big Sagebrush Scrub 

The big sagebrush scrub vegetation community, as defined by the MSHCP, includes big 
sagebrush (Artemisia tridentata) as pure stands or the dominant shrub within a mixed shrub 
community. Other species that occur within this community include bitterbrush (Purshia 

tridentata), rubber rabbit-bush (Chrysothamus nauseosus), yellow rabbitbrush (Chrysothamus 

viscidiflorus) black bush (Coleogyne ramosissima), Mormon-tea (Ephedra viridis), horsebrush 
(Tetradymia canescens), plateau gooseberry (Ribes velutinum) and hopsage (Grayia 

spinosa)(County of Riverside 2003). The understory is dominated by a herbaceous cover of 
perennial bunch grasses such as ricegrass (Achnatherum hymenoides), needle-and-thread (Stipa 

comata), letterman’s needlegrass (S. lettermanii), needlegrass (S. occidentalis), needlegrass (S. 
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thurberiana), desert needlegrass (S. speciosa), one-sided bluegrass (Poa secunda), bluebunch 
wheatgrass (Elymus spicata), and ashy ryegrass (Elymus cinereus) (County of Riverside 2003). 

Big sagebrush scrub occurs in several areas around the perimeter of the study area. The 
community is dominated by big sagebrush and often occurs with an open overstory of ponderosa 
pine. Other dominant species include redstem stork’s bill, manzanita, needlegrass, bluebunch 
wheatgrass, ashy ryegrass, and spiny sowthistle (Sonchus asper). 

5.1.4 Montane Riparian Scrub 

Montane riparian scrub is a dense, broad-leafed, winter-deciduous riparian thicket dominated by 
several species of willow (Salix sp.), dogwood (Cornus sp.), and/or alders (Alnus sp.) with 
Jeffrey pine and incense cedar often occurring along the edges of the vegetation community 
(County of Riverside 2003). This habitat is considered seral due to repeated disturbance/flooding 
and is, therefore, unable to develop into the more mature montane riparian forest. 

There are two areas within the study area that are mapped as montane riparian scrub: Apple 
Canyon Creek and Drainage A. These features enter the project site from the north and merge 
approximately 620 feet from the northern study area boundary and support a contiguous montane 
riparian scrub vegetation community. The community is dominated by arroyo willow (Salix 

lasiolepis), white alder (Alnus rhombifolia), mulefat (Baccharis salicifolia), and willow 
baccharis (Baccharis salicina). Due to the high flows from recent winter rains the understory of 
this community was limited to red stem stork’s bill (Erodium cicutarium), stinging nettle (Urtica 

dioica), and other non-native grasses. 

5.1.5 Open Water/Reservoir/Pond 

The open water/reservoir/pond land cover is typically a closed-contour depression, often manmade, 
that supports little to no vegetation due to a lack of light penetration. The fire suppression pond 
located within the center of the project site supports open water land cover. 

5.1.6 Developed/Disturbed Land 

Developed/disturbed land refers to areas that support permanent structures and building, lack 
vegetation, and/or generally are the result of severe or repeated mechanical perturbation that 
limits native vegetation establishment and growth. The majority of the project site is 
developed/disturbed land. There are portions of the land cover where no vegetation occurs, 
because the area is frequently disturbed, disced, or maintained as access trails and roads. Some 
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areas support ornamental tree species that have been planted and receive frequent or periodic 
maintenance. The remaining areas support annual, weedy species that serve as a lawn for the 
camp, including, but not limited to, annual bluegrass (Poa annua), Bermuda grass, Mexican rush 
(Juncus mexicanus), saltgrass (Distichlis spicata), redstem stork’s bill, cheatgrass, annual yellow 
sweetclover (Melilotus indicus), and cudweed (Pseudognaphalium sp.). 

5.2 Plants and Wildlife Observed 

5.2.1 Plants 

The majority of the project site has been planted with ornamental species and frequently 
maintained. The developed/disturbed land cover supports a lawn that experiences routine 
mowing throughout the center of the project site. However the area surrounding the camp 
supports a high diversity and richness of plants. A total of 47 vascular plant species, consisting of 
34 native species (72%) and 13 non-native species (28%), were recorded within the study area 
during the survey. A full list of plant species observed is provided in Appendix A. 

5.2.2 Wildlife 

The project site supports limited habitat diversity, since it is primarily characterized by 
developed/disturbed land cover. Consequently, the wildlife diversity and richness on the project 
site is also limited. However the area surrounding the camp supports a high diversity of wildlife.  

A total of 26 wildlife species, consisting of 22 native species (85%) and 4 non-native species 
(15%), were recorded within the study area during the survey. A full list of wildlife species by 
taxonomic group observed in the project site is provided here, as well as in Appendix A. 

Birds 

The avian species observed during the survey are very common in the habitats present within 
the study area. Some of the common bird species detected within the study area included: 
acorn woodpecker (Melanerpes formicivorus), American crow (Corvus brachyrhynchos), 
American robin (Turdus migratorius), Brewer's blackbird (Euphagus cyanocephalus), bushtit 
(Psaltriparus minimus), California scrub-jay (Aphelocoma californica), common raven 
(Corvus corax), dark-eyed junco (Junco hyemalis), house finch (Haemorhous mexicanus), 
mallard (Anas platyrhynchos), spotted towhee (Pipilo maculatus), and white-crowned sparrow 
(Zonotrichia leucophrys).  
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Reptiles and Amphibians 

One reptile (western fence lizard [Sceloporus occidentalis]) and one amphibian (Baja California 
treefrog [Pseudacris hypochondriaca]) were detected within the study area during the survey. 

Invertebrates 

No invertebrates were detected within the study area during the survey. 

Fish 

Three fish species are known to occur within the project site: bullhead catfish (Ameiurus sp.), 
common carp (Cyprinus carpio), and mosquitofish (Gambusia affinis).  

Mammals 

Four mammal species were detected within the project site during the survey: cottontail rabbit 
(Sylvilagus audubonii), California ground squirrel (Spermophilus [Otospermophilus] beecheyi), 
domestic dog (Canis lupus familiaris), and raccoon (Procyon lotor).  

5.3 Special-Status Biological Resources 

Appendix C provides a table of all special-status species whose geographic ranges fall within 
the general project site vicinity. Species potentially occurring based on habitat relationships are 
identified as having moderate or high potential to occur based on habitat conditions, and 
species for which there is little or no suitable habitat are identified as not expected to  occur or 
having low potential to occur.  

5.3.1 Special-Status Plants 

A total of 79 special-status plant species were reported in the CNDDB, CNPS, and USFWS 
databases as occurring in the vicinity of the study area. Appendix C, Table C-1 summarizes the 
special-status plant species that were included in these databases and evaluated as part of this 
assessment. For each species evaluated, a determination was made regarding the potential for the 
species to occur on site based on information gathered during the field reconnaissance, including 
the location of the site, habitats present, current site conditions, and past and present land use. 

No federally- or state-listed plant species or other special-status plant species were detected 
during survey.  
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There are several special-status plant species that are documented in the region that were 
determined to have no or low potential to occur within the project site based on an evaluation 
of elevation and vegetation communities known to occur within the project site. Of the 79 
special-status plant species listed in the CNDDB, CNPS, and USFWS databases as occurring 
in the vicinity of the study area, 57 are not expected to occur within the project site and 16 
were determined to have a low potential to occur within the project site. A total of 6 special-
status plant species have at least a moderate potential to occur within the project site: 
California beardtongue (Penstemon californicus; CRPR 1B.2), chickweed oxytheca 
(Sidotheca caryophylloides; CRPR 4.3), Hall's Monardella (Monardella macrantha ssp. 
hallii; CRPR 1B.3), lemon lily (Lilium parryi; CRPR 1B.2), San Bernardino aster 
(Symphyotrichum defoliatum; CRPR 1B.2), and San Bernardino Mountains owl's-clover 
(Castilleja lasiorhyncha; CRPR 1B.2). 

5.3.2 Special-Status Wildlife 

A total of 54 special-status wildlife species were reported in the CNDDB and USFWS 
databases as occurring in the vicinity of the study area. Appendix C, Table C-2 summarizes 
the special-status wildlife species that were included in these databases and evaluated as part 
of this assessment. For each species evaluated, a determination was made regarding the 
potential for the species to occur on site based on information gathered during the field 
reconnaissance, including the location of the site, habitats present, current site conditions, 
and past and present land use. 

No federally- or state-listed wildlife species or other special-status wildlife species were 
detected during the survey.  

There are several special-status wildlife species that are documented in the region that were 
determined to have no or low potential to occur within the project site based on an evaluation 
of elevation and vegetation communities known to occur within the project site. Of the 54 
special-status wildlife species listed in the CNDDB and USFWS databases as occurring in the 
vicinity of the study area, 18 are not expected to occur within the project site and 7 were 
determined to have a low potential to occur within the project site. A total of 10 special-status 
wildlife species have at least a moderate potential to occur within the project site: bald eagle 
(Haliaeetus leucocephalus; State Endangered/Fully Protected), California mountain kingsnake 
(San Bernardino population)(Lampropeltis zonata (parvirubra; Watch List), large-blotched 
salamander (Ensatina klauberi; Watch List), purple martin (Progne subis; California Species 
of Special Concern), San Bernardino flying squirrel (Glaucomys sabrinus californicus; 
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California Species of Special Concern), San Diegan tiger whiptail (Aspidoscelis tigris 

stejnegeri; California Species of Special Concern), southern rubber boa (Charina umbratica; 
State Threatened), Townsend's big-eared bat (Corynorhinus townsendii; California Species of 
Special Concern), tricolored blackbird (Agelaius tricolor; California Species of Special 
Concern), and Yuma Myotis (Myotis yumanensis; California Species of Special Concern). 

5.3.3 Jurisdictional Wetlands and Waters 

Three features were identified as potentially jurisdictional waters due to topography, presence of 
riparian vegetation, and local hydrology: two drainage features that bisect the project site and one 
fire suppression pond located in the center of the project site. Figure 6 illustrates the location and 
extent of jurisdiction within the study area, and Table 2 summarizes the amount of jurisdiction 
calculated within the study area. 

The two drainages were determined to support 1.97 acres of non-wetland jurisdictional waters of 
the United States and waters of the State, as regulated by the ACOE, RWQCB, and CDFW. The 
pond was determined to support a 0.69 acre isolated, non-natural water body not subject to the 
jurisdiction of the ACOE, RWQCB, or CDFW. There are no federal jurisdictional wetlands, as 
regulated by the ACOE under CWA, within the project site. 

Table 2 

Summary of Jurisdictional Features 

Feature 
Length 
(feet) 

Width (feet) Area (acre) 

Nature 
USACE / 
RWQCB CDFW 

USACE / 
RWQCB CDFW 

Apple Canyon 
Creek 

1,848 9 12-60 0.51 1.93 Intermittent 

Drainage A 620 3 30-40 0.04 0.52 Intermittent 

Fire Suppression 
Pond 

- - - - - Perennial 

Total 2,468   0.55 2.45  

 

The following description is a detailed account of the jurisdictional features investigated within the 
study area. The features are described from their upstream to downstream extent. The wetland 
indicator status was assigned to each species using the National Wetland Plant List (California) 
(Lichvar et al. 2014), as shown in Table 3. The wetland indicator status of each plant species 
observed within the OHWM is provided for easy reference. 
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Table 3 

Summary of Wetland Indicator Status 

Category Probability 

Obligate Wetland (OBL) Almost always occur in wetlands (estimated probability of >99%) 

Facultative Wetland (FACW) Usually occur in wetlands (estimated probability of 67% to 99%) 

Facultative (FAC) Equally likely to occur in wetlands/non-wetlands (estimated probability of 34% to 66%) 

Facultative Upland (FACU) Usually occur in non-wetlands (estimated probability 67% to 99%) 

Obligate Upland (UPL) Almost always occur in non-wetlands (estimated probability >99%) 

No Indicator (NI) Species not listed with a wetland indicator status 

 

Apple Canyon Creek 

Apple Canyon Creek appears to originate to the north of the study area near Antsell Rock, 
parallels Apple Canyon Road, traverses the study area for approximately 1,848 linear feet 
(0.35 mile), and exits the study area through two, 48-inch corrugated metal pipe culverts 
underneath Apple Canyon Road along the southern boundary. Apple Canyon Creek is an 
intermittent stream supported by seasonal storm flows from upstream areas. Downstream, the 
creek eventually merges with other streams that enter Hemet Lake (TNW) located 
approximately 6,178 feet (1.2 miles) southwest of the project site.  

Apple Canyon Creek is characterized by an earthen streambed with a gentle trapezoidal 
structure. A majority of the on-site drainage was braided and formed two distinct channels with 
a continuous OHWM that ranged from 3 to 12 feet in width. The CDFW jurisdictional width 
encompassed the lateral extent of the montane riparian scrub vegetation community within the 
study area and ranged from 17 to 50 feet in width. The average ACOE width was 9 feet and the 
CDFW average width was 25 feet.  
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Surface water was present and flowing within Apple Canyon Creek at the time of the investigation 
due to the recent heavy winter rains. Although much of the vegetation within the drainage was 
absent due to the high flows from recent winter rains, dominant species within the drainage 
included Bermuda grass (Cynodon dactylon; FACU), redstem stork’s bill (Erodium cicutarium; 
NI), and stinging nettle (Urtica dioica; FAC). The overstory was dominated by arroyo willow 
(Salix lasiolepis; FAC), white alder (Alnus rhombifolia; FACW), and ponderosa pine (Pinus 

ponderosa; FACU). Other species included mulefat (Baccharis salicifolia; FAC), common 
monkey flower (Mimulus guttatus; OBL), plantain (Plantago sp.; FAC), and wild mustard 
(Brassica nigra; UPL). Species within the adjacent uplands included big sagebrush (Artemisia 

tridentata), Bermuda grass, annual bluegrass (Poa annua), red brome (Bromus madritensis), and 
soft brome (Bromus hordeaceus). Two data stations were established along Apple Canyon Creek, 
one within a potential adjacent wetland to the OHWM and one outside the zone dominated by 
hydrophytic vegetation (lower montane coniferous forest) (Appendix D). Soil pits were excavated 
at each data station to confirm the presence of hydric soils within potentially adjacent wetland and 
upland areas. Both soil pits revealed the same profile, which lacked hydric soil indicators but 
showed evidence of historic debris flows within the top 5 inches from the 2013 Mountain Fire. As 
a result, Apple Canyon Creek does not contain jurisdictional wetlands. 

Drainage A (Tributary) 

Drainage A appears to originate to the north of the study area, traverses the study area for 
approximately 620 linear feet (0.12 mile), and merges with Apple Canyon Creek near the northern 
project site boundary. The tributary is an intermittent stream supported by seasonal storm flows 
from upstream areas.  

Drainage A is characterized by an earthen streambed with a gentle trapezoidal structure. The 
channel supported a discontinuous OHWM (interrupted by a dirt access road/trail) that measured 
approximately 3 feet in width. The CDFW jurisdictional width encompassed the lateral extent of 
the montane riparian scrub vegetation community within the study area that measured 
approximately 30 feet in width.  

Surface water was present and flowing within Drainage A at the time of the investigation due to 
the recent heavy winter rains. Vegetation within the drainage was absent due to the high flows 
from recent winter rains. Dominant species identified on the adjacent drainage terrace included 
Bermuda grass and redstem stork’s bill. The overstory was dominated by arroyo willow. Other 
species included mulefat, plantain, and wild mustard. Species within the adjacent uplands included 
big sagebrush, Bermuda grass, annual bluegrass, red brome, and soft brome. One data station was 
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established along Drainage A (Appendix D). A soil pit was excavated immediately adjacent to the 
OHWM on a defined, narrow terrace due to the presence of a dominance of hydrophytic 
vegetation. The soil pit lacked hydric soil indicators but showed evidence of historic debris flows 
within the top 7 inches from the 2013 Mountain Fire. As a result, Drainage A does not contain 
jurisdictional wetlands. 

Fire Suppression Pond 

An approximately 0.69-acre manmade pond occurs within the center of the project site. 
Constructed in 1997, the perennial pond serves multiple purposes for the camp including a source 
of water for fire suppression, and a recreational and fishing destination. Access to the pond is 
available from all sides, and a wooden boardwalk and gazebo are located along the western bank. 
The pond is stocked with catfish, carp, and mosquito fish to control aquatic plants and nuisance 
wildlife. The fire suppression pond supports a 2- to 3-foot wide vegetated perimeter that is 
frequently maintained and included broadleaf cattail (Typha latifolia) surrounded by a few planted 
cottonwood (Populus fremontii) trees. 

The fire suppression pond is considered an isolated, non-natural feature that would not be subject 
to ACOE, RWQCB, or CDFW jurisdiction. 

5.4 Wildlife Corridors/Habitat Linkages 

The project site is surrounded by a mix of recreational, agricultural, and open space areas. The 
project site is bounded to the south by State Route 74. Although this road may present some 
restrictions, movement of medium and large wildlife through the region is not limited.  

The project site is located within Existing Core K, as designated in the MSHCP. Existing Core K 
includes the San Bernardino National Forest and the Potrero Area of Critical Environmental 
Concern. According to the MSHCP, this core area provides nesting, breeding, foraging, and live-
in habitat for a number of species, and supports several Narrow Endemic Plant Species (County 
of Riverside 2003):  

“Planning Species for which habitat is provided within this Core include 
peninsular spine flower, San Bernardino kangaroo rat, slender-horned spine 
flower, graceful tarplant, mountain lion, California spotted owl, granite spiny 
lizard, Johnston's rock cress, western pond turtle and Stephens' kangaroo rat. 
Maintenance of habitat quality and maintenance of existing large intact habitat 
blocks are important for these species. This Core likely provides for Live-In 
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Habitat for common mammals, including bobcat, and larger mammals such as 
mountain lion moving through the Core Area to other Core Areas in Wilson 
Valley and Cactus Valley.” 

This Core is contiguous with Proposed Core 3, Proposed Core 4, Proposed Core 5, and Proposed 
Core 7 and connects to the eastern portions of Riverside County.  

The areas targeted for conservation include the project site. However, due to the limited 
construction and function of the property as a nature camp following project implementation, the 
proposed project is not anticipated to significantly affect wildlife movement within the 
conservation area. 

5.5 MSHCP Consistency Analysis 

This section addresses the consistency of the proposed project with the requirements of the 
MSHCP. The project site is located within the REMAP Area Plan, which has portions of 10 
conservation areas: Existing Core K, Proposed Core 4, Proposed Core 5, Proposed Core 6, 
Proposed Core 7, Proposed Linkage 11, Proposed Linkage 13, Proposed Linkage 14, Proposed 
Linkage 15, and Proposed Linkage 16. The project site is within Existing Core K, but does not 
overlap any criteria cells.  

Chapter 6 of the MSHCP outlines additional implementation measures with which permittees 
must comply. The relevant section of the MSHCP, requirements, and proposed project’s 
consistency with the requirement are outlined below.  

 MSHCP Section 6.1.2, Riparian/Riverine and Vernal Pools Guidelines: Compliance is 
discussed in Section 5.5.1 of this report. 

 MSHCP Section 6.1.3, Narrow Endemic Plant Species: The project site is within a 
Narrow Endemic Plant Species Survey Area. Compliance is discussed in Section 5.5.2 
of this report. 

 MSHCP Section 6.1.4, Urban Wildlands/Interface Guidelines: Compliance is discussed 
in Section 5.5.3 of this report. 

 MSHCP Section 6.3.2, Additional Survey Requirements: This section of the MSHCP 
outlines survey requirements for criteria area plant species, burrowing owl, mammals, 
and amphibians. The project site is within the amphibian survey area. Compliance is 
discussed in Section 5.5.4 of this report.  
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5.5.1 Riparian/Riverine and Vernal Pool Habitat 

The MSHCP defines riparian/riverine areas as “lands which contain habitat dominated by trees, 
shrubs, persistent emergents, or emergent mosses and lichens, which occur close to or depend 
upon soil moisture from a nearby fresh water source; or areas with fresh water flow during all or 
a portion of the year.” In addition, riverine areas (streams) include areas that “do not contain 
riparian vegetation, but that have water flow for all or a portion of the year, and contain 
biological functions and values that contribute to downstream habitat values for covered species 
inside the MSHCP Conservation Area.” 

Riparian/Riverine Habitat 

Two areas supporting montane riparian scrub habitat occur within the project site: Apple 
Canyon Creek and Drainage A (a tributary to Apple Canyon Creek). These areas were 
investigated by Dudek in March 2017 to determine if they met the MSHCP’s definition of 
riparian/riverine habitats. 

The montane riparian scrub associated with Apple Canyon Creek and Drainage A totals 
approximately 2.75 acres. This community supports young, emergent trees and seasonally 
available surface water, providing a structure more favorable for riparian wildlife species. This 
area meets the definition for riparian habitat as defined by the MSHCP. The focused habitat 
assessment conducted for riparian-dependent species concluded that the drainage supports 
potential habitat for riparian wildlife species; however, is not likely to support mountain yellow-
legged frog or other planning species within Core K. Although this area meets the definition for 
riparian habitat, it does not provide habitat to support riparian species covered by the MSHCP.  

The project would avoid impacts to this community and therefore no additional steps are 
required under the MSHCP.  

Vernal Pools and Fairy Shrimp Habitat 

There are no soils associated with vernal pools within the project site, including clay soils or soils of the 
Willows/Travers/Domino series. No stock ponds, ephemeral pools, or other similar features that would 
provide potential habitat were observed during biological surveys within the project site.  

The fire suppression pond located in the center of the project site supports surface water throughout 
the year and therefore would not support vernal pool species that are dependent on the alternation of 
seasonal drying and ponding. Outside of the pond, a few areas that had been previously graded 
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and/or disturbed showed signs of inundation as a result of recent rainfall but showed no indicators of 
prolonged ponding that would support vernal pools and fairy shrimp habitat.  

Based on the soils present and the history of the site, the project site does not support vernal 
pools or fairy shrimp habitat. 

5.5.2 Narrow Endemic Plant Species 

The project site is within the survey area for three narrow endemic plant species: Johnston’s rock 
cress, San Jacinto (Munz’s) mariposa lily, and San Jacinto Mountains bedstraw. Of these species, 
the Johnston’s rock cress and San Jacinto Mountains bedstraw are not expected to occur since 
the project site is outside of the species’ known elevation range. The San Jacinto (Munz’s) 
mariposa lily was determined to have a low potential to occur on the project site. Potential 
chaparral and coniferous forest habitat is present adjacent to the project site; however, project 
activities are not expected to disturb adjacent undisturbed, native habitat. Further, during the 
focused survey for NEPS, this perennial herb was not detected. As a result, NEPS have little to no 
potential to occur within the project site, and no additional actions are required. 

5.5.3 Urban/Wildlands Interface Guidelines 

As discussed above, the project site is within Existing Core K, but does not overlap any criteria 
cells. Development within or in proximity to MSHCP Conservation Areas requires compliance 
with the MSHCP Section 6.1.4 Urban/Wildlands Interface Guidelines to address potential 
indirect effects. Standard construction BMPs and construction-related minimization measures to 
control dust, erosion, and runoff, including, but not limited to, straw bales and silt fencing, will 
be implemented during the proposed project improvements to minimize these effects. Specific 
elements addressed in the proposed project design include: 

 Drainage. The project would not adversely alter the quantity or quality of runoff 
discharged to the MSHCP Conservation Area. Several ponds have been incorporated 
within the design to capture surface runoff (north of pond village, south of pond village, 
and south of Dining Hall delivery and parking area). 

 Toxics. There would be no change to the handling and use of toxic chemicals (such as 
pesticides and fertilizers) currently used on the project site. As a result, no toxic 
discharges that would adversely affect the MSHCP Conservation Area are anticipated. 

 Lighting. There would be no change to the use or type of night lighting currently used on 
the project site. As a result, no adverse lighting effects to the MSHCP Conservation Area 
are anticipated.  
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 Noise. Noise levels during and after construction will not exceed residential noise 
standards. The proposed improvements will complement the project design and not result 
in adverse noise effects to the MSHCP Conservation Area. 

 Invasives. There would be no change to the use or type of landscaping currently used on 
the project site. Use of non-native, invasive plant species would be avoided. As a result, 
no adverse invasive effects to the MSHCP Conservation Area are anticipated. 

 Barriers. There would be no change to the use or type of fencing currently used on the project 
site. As a result, no adverse barrier effects to the MSHCP Conservation Area are anticipated. 

 Grading and Land Development. Land clearing and minor grading is anticipated to 
implement the proposed project improvements. However, standard construction BMPs 
and construction-related minimization measures will be implemented to minimize 
potential dust, erosion, and runoff effects. Additionally, no manufactured slopes within 
the MSHCP Conservation Area are proposed as part of the project design. As a result, no 
adverse grading effects to the MSHCP Conservation Area are anticipated. 

The proposed project would not result in long-term adverse edge effects that may affect 
biological resources within areas proposed for conservation. The project would not facilitate 
unauthorized public access, domestic animal predation, illegal trespass, or dumping into the 
MSHCP Conservation Areas. Therefore, the proposed project is consistent with the MSHCP 
Urban/Wildlands Interface Guidelines. 

5.5.4 Additional Survey Requirements 

The project site is within the survey area for one amphibian species: mountain yellow-legged 
frog. The mountain yellow-legged frog is not expected to occur on the project site due to the lack 
of suitable habitat. Apple Canyon Creek and Drainage A are intermittent streams that do not 
support the relatively permanent, open stream systems characterized by gently sloping banks 
with rocks and vegetation for shelter. Additionally, these intermittent drainages have been known 
to seasonally support fish species. Similarly, the fire suppression pond would not be considered 
suitable habitat since it contains fish species year-round. As a result, special-status amphibian 
species are not expected to occur within the project site, and no additional actions are required. 

The project site is not located within any other additional focused survey areas according to  
the MSHCP. 
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6 PROJECT IMPACTS 

This section addresses direct, indirect, and cumulative impacts to biological resources that would 
result from implementation of the proposed project.  

Direct impacts refer to 100% loss of a biological resource. For purposes of this report, it refers to 
the area where vegetation clearing, grubbing, or grading replaces biological resources. Direct 
impacts were quantified by overlaying the proposed impact limits on the biological resources 
map of the project site. Direct impacts would occur from development of the site. 

Indirect impacts are reasonably foreseeable effects caused by project implementation on 
remaining or adjacent biological resources outside the direct construction disturbance zone. 
Indirect impacts may affect areas within the project site but outside the construction 
disturbance zone, including open space and areas outside the project site. Indirect impacts may 
be short term and construction-related or long term in nature and associated with development 
in proximity to biological resources. Short-term indirect impacts could include: dust, which 
could disrupt plant vitality in the short term; construction-related soil erosion and water runoff; 
and construction-related vibration and noise and lighting, which could disturb wildlife species. 
Long-term indirect impacts could include invasion by exotic plants and domestic pets, lighting, 
noise, traffic collisions, exposure to urban pollutants (e.g., fertilizers, pesticides, herbicides, 
and other hazardous materials), soil erosion, and hydrologic changes (e.g., surface and 
groundwater level and quality). 

Cumulative impacts refer to the combined environmental effects of the proposed project and 
other relevant projects.  

6.1 Impacts to Vegetation Communities and Land Covers 

6.1.1 Direct Impacts 

Construction of the proposed project would result in direct permanent and temporary impacts 
to disturbed land covers and common vegetation communities, as presented in Table 4 and 
shown on Figure 7. 
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Table 4 

Permanent and Temporary Impacts to Vegetation Communities 

Vegetation Community/Land Cover Permanent Impact (acres) Temporary Impact (acre) 

Lower Montane Coniferous Forest 1.38 2.19 

Chaparral (undifferentiated) <0.01 0.02 

Big Sagebrush Scrub 0.00 0.01 

Developed/Disturbed Land 3.53 4.54 

Open Water/Reservoir/Pond 0.00 0.00 

Montane Riparian Scrub* 0.00 0.00 

*  Vegetation communities considered special-status by CDFG (2010). 

The proposed project has been designed to avoid the natural vegetation communities present 
within the study area, including the open water and montane riparian scrub. However, a small 
area of chaparral would be affected by project implementation. Direct, permanent impacts that 
total less than 0.01 acre would occur to this vegetation community.  

Project improvements would be constructed under a 1.38-acre portion of the lower montane 
coniferous forest in the western portion of the project site; however, it is assumed that impacts 
would occur under the tree canopy, and only ground cover would be removed for new facilities. 
Ground cover in this area is primarily non-native grass and forb species and does not constitute 
removal of habitat. 

6.1.2 Indirect Impacts 

During construction activities, indirect edge effects may include dust, which could disrupt plant 
vitality in the short term, or construction-related soil erosion and water runoff. In the absence of 
best management practices (BMPs), construction-related minimization measures to control dust, 
erosion, and runoff, and compliance with National Pollutant Discharge Elimination System 
(NPDES) requirements, indirect impacts to on-site aquatic resources (open water and montane 
riparian scrub) and off-site upland resources (lower montane coniferous forest, big sagebrush 
scrub, and chaparral) could occur. However, it is assumed that standard construction BMPs and 
construction-related minimization measures to control erosion and runoff, including, but not 
limited to, straw bales and silt fencing, will be implemented to minimize these adverse effects.  
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6.2 Impacts to Special-Status Plants 

6.2.1 Direct Impacts 

No special-status plant species were identified on site during the focused survey, and no special-
status plant species have a moderate or high potential to occur. Therefore, implementation of the 
project would not result in direct impacts to special-status plants. 

6.2.2 Indirect Impacts 

Construction-related dust, soil erosion, and water runoff can affect any potentially occurring 
special-status plant species that may occur on site. However, no special-status plant species are 
expected to occur on site; therefore, no significant indirect short-term or long-term impacts to 
special-status plant species would occur. 

6.3 Impacts to Special-Status Wildlife 

6.3.1 Direct Impacts 

The project was designed and would be implemented to minimize impacts to special-status 
wildlife species. However, clearing and grubbing activities may have a direct impact on special-
status species that have at least a moderate potential to occur on the project site, including bald 
eagle, California mountain kingsnake, large-blotched salamander, purple martin, San Bernardino 
flying squirrel, San Diegan tiger whiptail, southern rubber boa, Townsend’s big-eared bat, 
tricolored blackbird, and Yuma myotis. However, due to the small size of the proposed project, 
direct impacts to these species, if present, would not be expect to significantly reduce regional 
populations numbers. Therefore, impacts to these species would be less than significant. 

6.3.2 Indirect Impacts  

The project site is currently an active camp with numerous access roads and trails. Indirect 
impacts from construction-related noise and vibration and lighting are not anticipated. 
Substantial long-term impacts due to noise, lighting, and traffic collisions to nocturnal wildlife 
are not expected beyond the existing condition. Some wildlife may be at higher risk of collision 
due to increased traffic Apple Canyon Road, but this increased risk is unlikely to measurably 
reduce the sustainability of the off-site populations.  
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6.4 Impacts to Jurisdictional Wetlands and Waters 

6.4.1 Direct Impacts 

Project-related activities are not expected to directly impact Apple Canyon Creek or Drainage A; 
therefore, implementation of the proposed project will not require regulatory permits from 
ACOE, RWQCB, or CDFW pursuant to the Clean Water Act and Sections 1600 of the California 
Fish and Game Code. However, if project-related activities are anticipated to encroach within 
any of these jurisdictional features, appropriate permits would need to be obtained from the 
regulatory agencies prior to project-related activities. 

6.4.2 Indirect Impacts 

Indirect impacts to jurisdictional waters could result primarily from adverse indirect edge 
effects. Indirect edge effects are defined as side effects of the project that do not directly 
impact habitat, vegetation communities, species, or water quality, but might have an effect on 
the long-term vitality of these resources if left unmanaged. During construction activities, edge 
effects may include construction-related soil erosion and water runoff. Potential long-term 
indirect impacts on jurisdictional waters within the site could result from increased human 
presence (utilizing the Thrive Path), trash, and pollution. However, with implementation of 
construction and water quality BMPs, there would be no short-term or long-term indirect 
impacts to jurisdictional waters.  

6.5 Impacts to Wildlife Corridors/Habitat Linkages 

6.5.1 Direct Impacts 

The project site is located within a Western Riverside MSHCP core area. However, the 
proposed project improvements would not result in significant direct impacts to wildlife 
corridors/habitat linkages.  

6.5.2 Indirect Impacts 

The proposed project would not result in significant indirect impacts to wildlife corridors or 
habitat linkages. Furthermore, no long-term edge effects to a corridor or linkage, such as noise or 
lighting, would occur with project implementation.  
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6.6 Cumulative Impacts 

Cumulative biological impacts due to construction of the project, in combination with other past, 
current, and future development projects, could adversely impact biological resources in the 
region. However, incorporation of similar project design features on a project-by-project basis, 
would reduce cumulative biological impacts to less than significant. Other past, current, and 
foreseeable future projects would have to mitigate for impacts to sensitive biological resources 
and comply with the same jurisdictional waters requirements. Therefore, the project would not 
contribute to long-term cumulative impacts to biological resources. 
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7 SIGNIFICANT IMPACTS AND MITIGATION 

7.1 Explanation of Findings of Significance 

Impacts to special-status vegetation communities, plant and wildlife species, and jurisdictional 
waters, including wetlands, must be quantified and analyzed to determine whether such impacts 
are significant under CEQA. CEQA Guidelines Section 15064(b) states that an ironclad 
definition of “significant” effect is not possible, because the significance of an activity may vary 
with the setting. Appendix G of the CEQA Guidelines, however, does provide “examples of 
consequences which may be deemed to be a significant effect on the environment” (CEQA 
Guidelines, Section 15064[e]). These effects include substantial effects on rare or endangered 
species of animal or plant or the habitat of the species. CEQA Guidelines Section 15065(a) is 
also helpful in defining whether a project may have “a significant effect on the environment.” 
Under that section, a proposed project may have a significant effect on the environment if the 
project has the potential to: (1) substantially degrade the quality of the environment, (2) 
substantially reduce the habitat of a fish or wildlife species, (3) cause a fish or wildlife 
population to drop below self-sustaining levels, (4) threaten to eliminate a plant or animal 
community, (5) reduce the number or restrict the range of a rare or endangered plant or animal, 
or (6) eliminate important examples of a major period of California history or prehistory. 

The following are the significance thresholds for biological resources provided in the CEQA 
Guidelines Appendix G Environmental Checklist, which states that a project could potentially 
have a significant affect if it: 

 Impact BIO-1. Has a substantial adverse effect, either directly or through habitat 
modifications, on any species identified as being a candidate, sensitive, or special-status 
species in local or regional plans, policies, or regulations, or by the CDFW or USFWS 

 Impact BIO-2. Has a substantial adverse effect on any riparian habitat or other sensitive 
natural community identified in local or regional plans, policies, or regulations, or by 
CDFW or USFWS 

 Impact BIO-3. Has a substantial adverse effect on federally protected wetlands as 
defined by Section 404 of the CWA (including, but not limited to, marsh, vernal pool, 
coastal, etc.) through direct removal, filling, hydrological interruption, or other means 

 Impact BIO-4. Interferes substantially with the movement of any native resident or 
migratory fish or wildlife species or with established native resident or migratory wildlife 
corridors, or impedes the use of native wildlife nursery sites 
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 Impact BIO-5. Conflicts with any local policies or ordinances protecting biological 
resources, such as a tree preservation policy or ordinance 

 Impact BIO-6. Conflicts with the provisions of an adopted habitat conservation plan, 
natural community conservation plan, or other approved local, regional, or state habitat 
conservation plan. 

The evaluation of whether or not an impact to a particular biological resource is significant must 
consider both the resource itself and the role of that resource in a regional context. Substantial 
impacts are those that contribute to, or result in, permanent loss of an important resource, such 
as a population of a rare plant or animal species. Impacts may be important locally, because 
they result in an adverse alteration of existing site conditions, but considered not significant 
because they do not contribute substantially to the permanent loss of that resource regionally. 
The severity of an impact is the primary determinant of whether or not that impact can be 
mitigated to a level below significance. 

The following significance determinations were made based on the impacts of the proposed Project. 

7.2 Impact BIO-1: Special-Status Species 

7.2.1 Special-Status Plants 

There are no special-status plant species within the project site and there would be no indirect 
impacts to off-site special-status plants; therefore, there would be no significant impacts to 
special-status plant species.  

7.2.2 Special-Status Wildlife 

Potential direct impacts could occur to special-status species covered by the MSHCP. However, 
impacts would not be significant and no additional mitigation would be required beyond 
ensuring compliance with the MSHCP. 

The study area supports suitable habitat for migratory bird species. Nesting migratory birds are 
protected under the Migratory Bird Treaty Act and California Fish and Game Code Section 
3500. Compliance with these regulations is required. Therefore, as a project design feature for 
the proposed project, construction activities would avoid the bird breeding season (generally 
February through August) to ensure compliance with federal and state laws. If avoidance of the 
bird breeding season is not feasible, then a preconstruction nesting bird survey would be 
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conducted by a qualified biologist to ensure that birds are not engaged in active nesting within 
300 feet of the project’s construction limits. If the biologist finds any nesting birds within 300 
feet of the limits of construction (or within 500 feet for raptors), the biologist shall clearly mark 
the location of the nest (with staking and flags) and, if warranted, identify feasible measures to 
avoid any potential adverse effects on nesting birds. Appropriate measures may include limiting 
disturbances within a certain distance of the nest until nesting is complete. If appropriate 
avoidance buffers are implemented, a biological monitor shall be present during construction 
activities to ensure that nesting birds are not disturbed. The biological monitor shall have 
authority to halt any construction activity determined to be potentially disturbing to the nesting 
of any bird. Construction may continue when the monitor determines the activity can be carried 
out without disruption of nesting, or when the nest is determined to have fledged or failed. 

7.3 Impact BIO-2: Sensitive Vegetation Communities or  
Land Covers 

No impacts to special-status vegetation communities are expected to occur as a result of the 
proposed improvements. Although not considered special-status, construction is expected to 
result in direct impacts to chaparral and big sagebrush scrub communities. However, due to the 
small footprint, impacts to this community are not expected to be significant. Construction of the 
project may result in short-term construction-related indirect impacts to the montane riparian 
scrub habitat. However, standard construction BMPs and construction-related minimization 
measures to control erosion and runoff will be implemented to minimize these adverse effects. 

7.4 Impact BIO-3: Jurisdictional Waters 

The proposed project would not result in direct or indirect impacts to jurisdictional waters.  

7.5 Impact BIO-4: Wildlife Corridors and Migratory Routes 

Project implementation would not interfere substantially with the movement of any native resident 
or migratory bird species. The project site has potential to support nesting resident and migratory 
birds. The applicant will comply with all federal and state regulations that protect nesting and 
migratory bird species; therefore, there would be no significant impacts to migratory birds. 

7.6 Impact BIO-5: Local Policies or Ordinances  

The proposed project has been designed to comply with the County’s policies and ordinances. 
Implementation of the proposed project would not require removal of native trees located on the 
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project site. Therefore, with compliance with local regulatory requirements, no impacts 
associated with local policies or ordinances would occur. 

7.7 Impact BIO-6: Habitat Conservation Plan  

As described in Section 5.5, the project is consistent with the MSHCP. The project will pay 
any MSHCP development fee, as required. As a result, the project will not be in conflict with 
the MSHCP.  
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PLANT COMPENDIUM 

VASCULAR SPECIES 

GYMNOSPERMS AND GNETOPHYTES 

CUPRESSACEAE—CYPRESS FAMILY 

 Juniperus californica—California juniper 

PINACEAE—PINE FAMILY 

 Pinus jeffreyi—Jeffrey pine 
 Pinus ponderosa—Ponderosa pine 

MONOCOTS 

JUNCACEAE—RUSH FAMILY 

 Juncus mexicanus—Mexican rush 

POACEAE—GRASS FAMILY 

 Stipa speciosa—desert needlegrass 
* Bromus hordeaceus—soft brome 
* Bromus madritensis ssp. rubens—red brome 
* Bromus tectorum—cheatgrass 
* Cynodon dactylon—Bermudagrass 
* Poa annua—annual bluegrass 
 Muhlenbergia rigens—deer grass beds 
 Distichlis spicata—salt grass 

TYPHACEAE—CATTAIL FAMILY 

 Typha latifolia—broadleaf cattail 

EUDICOTS 

ASTERACEAE—SUNFLOWER FAMILY 

 Artemisia tridentata—big sagebrush 
 Ericameria pinifolia—pinebush 
 Erigeron divergens—spreading fleabane 
 Pseudognaphalium sp.—cudweed 
* Matricaria discoidea—disc mayweed 
* Sonchus asper—spiny sowthistle 
 Baccharis salicifolia—mulefat 
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BETULACEAE—BIRCH FAMILY 

 Alnus rhombifolia—white alder 

BRASSICACEAE—MUSTARD FAMILY 

* Brassica nigra—black mustard 

CACTACEAE—CACTUS FAMILY 

 Cylindropuntia sp.—cholla 

CAPRIFOLIACEAE—HONEYSUCKLE FAMILY 

 Symphoricarpos mollis—creeping snowberry 

CHENOPODIACEAE—GOOSEFOOT FAMILY 

* Salsola tragus—prickly Russian thistle 

DIPSACACEAE—TEASEL FAMILY 

* Dipsacus sativus—Indian teasel 

ERICACEAE—HEATH FAMILY 

 Arctostaphylos glauca—bigberry manzanita 
 Arctostaphylos glandulosa—Eastwood manzanita 

FABACEAE—LEGUME FAMILY 

 Lupinus sp.—lupine 
* Melilotus indicus—annual yellow sweetclover 

FAGACEAE—OAK FAMILY 

 Quercus dumosa—Nuttall’s scrub oak 
 Quercus agrifolia—coast live oak 

GERANIACEAE—GERANIUM FAMILY 

* Erodium cicutarium—redstem stork’s bill 

MONTIACEAE—MONTIA FAMILY 

 Claytonia perfoliata—miner’s lettuce 

PHRYMACEAE—LOPSEED FAMILY 

 Mimulus guttatus—common monkey flower 

PLANTAGINACEAE—PLANTAIN FAMILY 

* Plantago lanceolata—narrowleaf plantain 
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POLYGONACEAE—BUCKWHEAT FAMILY 

 Eriogonum fasciculatum var. polifolium—Eastern Mojave buckwheat 

RHAMNACEAE—BUCKTHORN FAMILY 

 Ceanothus perplexans—desert ceanothus 
 Ceanothus cuneatus—wedge leaf ceanothus 

ROSACEAE—ROSE FAMILY 

 Adenostoma fasciculatum—chamise 
 Adenostoma sparsifolium—redshank 
 Cercocarpus betuloides—birch leaf mountain mahogany 
 Rosa californica—California rose briar 

RUBIACEAE—MADDER FAMILY 

 Galium andrewsii—phloxleaf bedstraw 

SALICACEAE—WILLOW FAMILY 

 Salix lasiolepis—arroyo willow 
 Populus fremontii—Fremont cottonwood 

URTICACEAE—NETTLE FAMILY 

 Urtica dioica—stinging nettle 

 
 
* signifies introduced (non-native) species 
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WILDLIFE COMPENDIUM 

AMPHIBIAN 

FROGS 

HYLIDAE—TREEFROGS 

 Pseudacris hypochondriaca—Baja California treefrog 

BIRD 

BLACKBIRDS, ORIOLES AND ALLIES 

ICTERIDAE—BLACKBIRDS 

 Agelaius phoeniceus—red-winged blackbird 
 Euphagus cyanocephalus—Brewer’s blackbird 

BUSHTITS 

AEGITHALIDAE—LONG-TAILED TITS AND BUSHTITS 

 Psaltriparus minimus—bushtit 

EMBERIZINES 

EMBERIZIDAE—EMBERIZIDS 

 Junco hyemalis—dark-eyed junco 
 Pipilo maculatus—spotted towhee 
 Zonotrichia leucophrys—white-crowned sparrow 

FINCHES 

FRINGILLIDAE—FRINGILLINE AND CARDUELINE FINCHES AND ALLIES 

 Haemorhous mexicanus—house finch 

HAWKS 

ACCIPITRIDAE—HAWKS, KITES, EAGLES, AND ALLIES 

 Buteo jamaicensis—red-tailed hawk 

HUMMINGBIRDS 

TROCHILIDAE—HUMMINGBIRDS 

 Calypte anna—Anna’s hummingbird 
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JAYS, MAGPIES AND CROWS 

CORVIDAE—CROWS AND JAYS 

 Aphelocoma californica—California scrub-jay 
 Corvus brachyrhynchos—American crow 
 Corvus corax—common raven 

THRUSHES 

TURDIDAE—THRUSHES 

 Sialia mexicana—western bluebird 
 Turdus migratorius—American robin 

TITMICE 

PARIDAE—CHICKADEES AND TITMICE 

 Poecile gambeli—mountain chickadee 

WATERFOWL 

ANATIDAE—DUCKS, GEESE, AND SWANS 

 Anas platyrhynchos—mallard 

WOODPECKERS 

PICIDAE—WOODPECKERS AND ALLIES 

 Melanerpes formicivorus—acorn woodpecker 

FISH 

NORTH AMERICAN FRESHWATER CATFISHES 

ICTALURIDAE—CATFISH 

* Ameiurus spp.—bullhead catfish 

OTHER BONY FISHES 

POECILIIDAE—POECILIIDS 

* Gambusia affinis—mosquitofish 
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MINNOWS AND CARPS 

CYPRINIDAE—MINNOWS AND CARPS 

* Cyprinus carpio—common carp 

MAMMAL 

DOMESTIC 

CANIDAE—WOLVES AND FOXES 

* Canis lupus familiaris—domestic dog 

HARES AND RABBITS 

LEPORIDAE—HARES AND RABBITS 

 Sylvilagus audubonii—desert cottontail 

RACCOONS  

PROCYONIDAE—RACCOONS AND RELATIVES 

 Procyon lotor—raccoon 

SQUIRRELS 

SCIURIDAE—SQUIRRELS 

 Spermophilus (Otospermophilus) beecheyi—California ground squirrel 

REPTILE 

LIZARDS 

PHRYNOSOMATIDAE—IGUANID LIZARDS 

 Sceloporus occidentalis—western fence lizard 

 
 
* signifies introduced (non-native) species 
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Photo 1: View of disturbed habitat from center of 

project site looking north 

Photo 2: View of fire suppression pond in center 

of project site looking west 

 

 

Photo 3: View of camp cabins from northwest 

portion of project site looking east 

Photo 4: View of west-central portion of project site 

boundary next to Hurkey Creek Park looking west 
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Photo 5: Apple Canyon Creek in northeast portion of 

study area just offsite looking northeast (upstream). 

Photo 6: Apple Canyon Creek in central portion of 

project site looking north (upstream). 

  
Photo 7: Apple Canyon Creek in southern portion 

of project site looking south (downstream). 

Photo 8: Drainage A in northern portion of study 

area just offsite looking southeast (downstream). 
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Table C1 

Special-Status Plants Detected or Potentially Occurring within the Project Site 

Scientific Name Common Name 
Status 

(Federal/State/CRPR) Primary Habitat Associations/ Life Form/ Blooming Period/ Elevation Range (feet) Potential to Occur 

Abronia villosa var. aurita chaparral sand-verbena None/None/1B.1 Chaparral, coastal scrub, desert dunes; sandy/annual herb/Jan–Sep/246–5249 Low potential to occur. Potential chaparral habitat is present adjacent to the project site; however, project 
activities are not expected to disturb adjacent undisturbed, native habitat. 

Acmispon haydonii pygmy lotus None/None/1B.3 Pinyon and juniper woodland, Sonoran desert scrub; rocky/perennial herb/Jan–June/1706–
3937 

Not expected to occur. The project site is outside of the species’ known elevation range and there is no 
suitable habitat present. 

Allium marvinii Yucaipa onion None/None/1B.2 Chaparral (clay, openings)/perennial bulbiferous herb/Apr–May/2493–3494 Not expected to occur. The project site is outside of the species’ known elevation range. 

Ambrosia monogyra singlewhorl burrobrush None/None/2B.2 Chaparral, Sonoran desert scrub; sandy/perennial shrub/Aug–Nov/33–1640 Not expected to occur. The project site is outside of the species’ known elevation range. 

Androsace elongata ssp. acuta California androsace None/None/4.2 Chaparral, cismontane woodland, coastal scrub, meadows and seeps, pinyon and juniper 
woodland, valley and foothill grassland/annual herb/Mar–June/492–4281 

Not expected to occur. The project site is outside of the species’ known elevation range. 

Arctostaphylos parryana ssp. 
tumescens 

interior manzanita None/None/4.3 Chaparral (montane), cismontane woodland/perennial evergreen shrub/Feb–Apr/6890–7579 Not expected to occur. The project site is outside of the species’ known elevation range. 

Astragalus lentiginosus var. 
coachellae 

Coachella Valley milk-vetch FE/None/1B.2 Desert dunes, Sonoran desert scrub (sandy)/annual / perennial herb/Feb–May/131–2149 Not expected to occur. The project site is outside of the species’ known elevation range and there is no 
suitable habitat present. 

Astragalus pachypus var. jaegeri Jaeger’s bush milk-vetch None/None/1B.1 Chaparral, cismontane woodland, coastal scrub, valley and foothill grassland; sandy or 
rocky/perennial shrub/Dec–June/1198–3199 

Not expected to occur. The project site is outside of the species’ known elevation range. 

Atriplex parishii Parish’s brittlescale None/None/1B.1 Chenopod scrub, playas, vernal pools; alkaline/annual herb/June–Oct/82–6234 Not expected to occur. No suitable habitat present. 

Ayenia compacta California ayenia None/None/2B.3 Mojavean desert scrub, Sonoran desert scrub; rocky/perennial herb/Mar–Apr/492–3593 Not expected to occur. The project site is outside of the species’ known elevation range and there is no 
suitable habitat present. 

Boechera johnstonii Johnston’s rockcress None/None/1B.2 Chaparral, lower montane coniferous forest; often on eroded clay/perennial herb/Feb–
June/4429–7054 

Not expected to occur. The project site is outside of the species’ known elevation range. 

Calochortus palmeri var. munzii San Jacinto mariposa lily None/None/1B.2 Chaparral, lower montane coniferous forest, meadows and seeps/perennial bulbiferous 
herb/May–July/2805–7218 

Low potential to occur. Potential chaparral and coniferous forest habitat is present adjacent to the project 
site; however, project activities are not expected to disturb adjacent undisturbed, native habitat. 

Calochortus palmeri var. palmeri Palmer’s mariposa lily None/None/1B.2 Chaparral, lower montane coniferous forest, meadows and seeps; mesic/perennial 
bulbiferous herb/Apr–July/2329–7841 

Not expected to occur. Minimal suitable habitat is present and there are no recent occurrence records of 
the species within the vicinity of the study area. Further,  project activities are not expected to disturb 
adjacent undisturbed, native habitat. 

Calochortus plummerae Plummer’s mariposa lily None/None/4.2 Chaparral, cismontane woodland, coastal scrub, lower montane coniferous forest, valley and 
foothill grassland; granitic, rocky/perennial bulbiferous herb/May–July/328–5577 

Low potential to occur. Potential chaparral habitat is present adjacent to the project site; however, project 
activities are not expected to disturb adjacent undisturbed, native habitat. 

Carex occidentalis western sedge None/None/2B.3 Lower montane coniferous forest, meadows and seeps/perennial rhizomatous herb/June–
Aug/5397–10285 

Not expected to occur. The project site is outside of the species’ known elevation range. 

Castilleja lasiorhyncha San Bernardino Mountains 
owl’s-clover 

None/None/1B.2 Chaparral, meadows and seeps, pebble plain, riparian woodland, upper montane coniferous 
forest; mesic/annual herb (hemiparasitic)/May–Aug/4265–7841 

Moderate potential to occur. Potential coniferous forest habitat is present adjacent to the project site. 

Caulanthus simulans Payson’s jewelflower None/None/4.2 Chaparral, coastal scrub; sandy, granitic/annual herb/(Feb) Mar–May (June)/295–7218 Low potential to occur. Potential chaparral habitat is present adjacent to the project site; however, project 
activities are not expected to disturb adjacent undisturbed, native habitat. 

Centromadia pungens ssp. 
laevis 

smooth tarplant None/None/1B.1 Chenopod scrub, meadows and seeps, playas, riparian woodland, valley and foothill 
grassland; alkaline/annual herb/Apr–Sep/0–2100 

Not expected to occur. The project site is outside of the species’ known elevation range and there is no 
suitable habitat present. 

Chaenactis parishii Parish’s chaenactis None/None/1B.3 Chaparral (rocky)/perennial herb/May–July/4265–8202 Low potential to occur. Potential chaparral habitat is present adjacent to the project site; however, project 
activities are not expected to disturb adjacent undisturbed, native habitat. 

Chorizanthe leptotheca Peninsular spineflower None/None/4.2 Chaparral, coastal scrub, lower montane coniferous forest; alluvial fan, granitic/annual 
herb/May–Aug/984–6234 

Low potential to occur. Potential chaparral habitat is present adjacent to the project site; however, project 
activities are not expected to disturb adjacent undisturbed, native habitat. 

Chorizanthe parryi var. parryi Parry’s spineflower None/None/1B.1 Chaparral, cismontane woodland, coastal scrub, valley and foothill grassland; sandy or rocky, 
openings/annual herb/Apr–June/902–4003 

Not expected to occur. The project site is outside of the species’ known elevation range. 
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Table C1 

Special-Status Plants Detected or Potentially Occurring within the Project Site 

Scientific Name Common Name 
Status 

(Federal/State/CRPR) Primary Habitat Associations/ Life Form/ Blooming Period/ Elevation Range (feet) Potential to Occur 

Chorizanthe polygonoides var. 
longispina 

long-spined spineflower None/None/1B.2 Chaparral, coastal scrub, meadows and seeps, valley and foothill grassland, vernal pools; 
often clay/annual herb/Apr–July/98–5020 

Low potential to occur. Potential chaparral habitat is present adjacent to the project site; however, project 
activities are not expected to disturb adjacent undisturbed, native habitat. 

Chorizanthe xanti var. 
leucotheca 

white-bracted spineflower None/None/1B.2 Coastal scrub (alluvial fans), Mojavean desert scrub, pinyon and juniper woodland; sandy or 
gravelly/annual herb/Apr–June/984–3937 

Not expected to occur. The project site is outside of the species’ known elevation range and there is no 
suitable habitat present. 

Cryptantha costata ribbed cryptantha None/None/4.3 Desert dunes, Mojavean desert scrub, Sonoran desert scrub; sandy/annual herb/Feb–May/-
197–1640 

Not expected to occur. The project site is outside of the species’ known elevation range and there is no 
suitable habitat present. 

Cryptantha holoptera winged cryptantha None/None/4.3 Mojavean desert scrub, Sonoran desert scrub/annual herb/Mar–Apr/328–5545 Not expected to occur. No suitable habitat present. 

Deinandra mohavensis Mojave tarplant None/CE/1B.3 Chaparral, coastal scrub, riparian scrub; mesic/annual herb/(May) June–Oct (Jan)/2100–5249 Low potential to occur. Potential chaparral habitat is present adjacent to the project site; however, project 
activities are not expected to disturb adjacent undisturbed, native habitat. 

Deinandra paniculata paniculate tarplant None/None/4.2 Coastal scrub, valley and foothill grassland, vernal pools; usually vernally mesic, sometimes 
sandy/annual herb/Apr–Nov/82–3084 

Not expected to occur. The project site is outside of the species’ known elevation range and there is no 
suitable habitat present. 

Delphinium hesperium ssp. 
cuyamacae 

Cuyamaca larkspur None/CR/1B.2 Lower montane coniferous forest, meadows and seeps, vernal pools; mesic/perennial 
herb/May–July/4003–5351 

Not expected to occur. The project site lacks suitable habitat (meadows, seeps, and vernal pools). 

Delphinium parishii ssp. 
subglobosum 

Colorado Desert larkspur None/None/4.3 Chaparral, cismontane woodland, pinyon and juniper woodland, Sonoran desert 
scrub/perennial herb/Mar–June/1969–5906 

Not expected to occur. Minimal suitable habitat is present and there are no recent occurrence records of 
the species within the vicinity of the study area. Further,  project activities are not expected to disturb 
adjacent undisturbed, native habitat. 

Delphinium parryi ssp. 
purpureum 

Mt. Pinos larkspur None/None/4.3 Chaparral, Mojavean desert scrub, pinyon and juniper woodland/perennial herb/May–
June/3281–8530 

Low potential to occur. Potential chaparral habitat is present adjacent to the project site; however, project 
activities are not expected to disturb adjacent undisturbed, native habitat. 

Dieteria canescens var. ziegleri Ziegler’s aster None/None/1B.2 Lower montane coniferous forest, upper montane coniferous forest/perennial herb/July–
Oct/4501–8199 

Not expected to occur. The project site is outside of the species’ known elevation range. 

Dodecahema leptoceras slender-horned spineflower FE/CE/1B.1 Chaparral, cismontane woodland, coastal scrub (alluvial fan); sandy/annual herb/Apr–
June/656–2493 

Not expected to occur. The project site is outside of the species’ known elevation range. 

Draba saxosa Southern California rock 
draba 

None/None/1B.3 Alpine boulder and rock field, subalpine coniferous forest, upper montane coniferous forest; 
rocky/perennial herb/June–Sep/8005–11811 

Not expected to occur. The project site is outside of the species’ known elevation range and there is no 
suitable habitat present. 

Erigeron breweri var. jacinteus San Jacinto Mountains daisy None/None/4.3 Subalpine coniferous forest, upper montane coniferous forest; rocky/perennial rhizomatous 
herb/June–Sep/8858–9514 

Not expected to occur. The project site is outside of the species’ known elevation range and there is no 
suitable habitat present. 

Eriogonum evanidum vanishing wild buckwheat None/None/1B.1 Chaparral, cismontane woodland, lower montane coniferous forest, pinyon and juniper 
woodland; sandy or gravelly/annual herb/July–Oct/3609–7300 

Low potential to occur. Potential chaparral habitat is present adjacent to the project site; however, project 
activities are not expected to disturb adjacent undisturbed, native habitat. 

Euphorbia arizonica Arizona spurge None/None/2B.3 Sonoran desert scrub (sandy)/perennial herb/Mar–Apr/164–984 Not expected to occur. The project site is outside of the species’ known elevation range and there is no 
suitable habitat present. 

Galium angustifolium ssp. 
jacinticum 

San Jacinto Mountains 
bedstraw 

None/None/1B.3 Lower montane coniferous forest/perennial herb/June–Aug/4429–6890 Not expected to occur. The project site is outside of the species’ known elevation range. 

Galium californicum ssp. primum Alvin Meadow bedstraw None/None/1B.2 Chaparral, lower montane coniferous forest; granitic, sandy/perennial herb/May–July/4429–
5577 

Not expected to occur. The project site is outside of the species’ known elevation range. 

Heuchera hirsutissima shaggy-haired alumroot None/None/1B.3 Subalpine coniferous forest, upper montane coniferous forest; rocky, granitic/perennial 
rhizomatous herb/(May) June–July/4987–11483 

Not expected to occur. The project site is outside of the species’ known elevation range and there is no 
suitable habitat present. 

Heuchera parishii Parish’s alumroot None/None/1B.3 Alpine boulder and rock field, lower montane coniferous forest, subalpine coniferous forest, 
upper montane coniferous forest; rocky, sometimes carbonate/perennial rhizomatous 
herb/June–Aug/4921–12467 

Not expected to occur. The project site is outside of the species’ known elevation range. 

Horkelia bolanderi Bolander’s horkelia None/None/1B.2 Chaparral, lower montane coniferous forest, meadows and seeps, valley and foothill 
grassland; edges, vernally mesic areas/perennial herb/June–Aug/1476–3609 

Not expected to occur. The project site is outside of the species’ known elevation range. 

Hulsea vestita ssp. callicarpha beautiful hulsea None/None/4.2 Chaparral, lower montane coniferous forest; rocky or gravelly, granitic/perennial herb/May–
Oct/3002–10007 

Low potential to occur. Potential chaparral habitat is present adjacent to the project site; however, project 
activities are not expected to disturb adjacent undisturbed, native habitat. 
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Imperata brevifolia California satintail None/None/2B.1 Chaparral, coastal scrub, Mojavean desert scrub, meadows and seeps (often alkali), riparian 
scrub; mesic/perennial rhizomatous herb/Sep–May/0–3986 

Not expected to occur. The project site is outside of the species’ known elevation range. 

Ivesia callida Tahquitz ivesia None/CR/1B.3 Upper montane coniferous forest (granitic, rocky)/perennial herb/July–Sep/7907–8038 Not expected to occur. The project site is outside of the species’ known elevation range and there is no 
suitable habitat present. 

Jaffueliobryum raui Rau’s jaffueliobryum moss None/None/2B.3 Alpine dwarf scrub, chaparral, Mojavean desert scrub, Sonoran desert scrub; dry openings, 
rock crevices, carbonate/moss/N.A./1608–6890 

Not expected to occur. Minimal suitable habitat is present and there are no recent occurrence records of 
the species within the vicinity of the study area. Further,  project activities are not expected to disturb 
adjacent undisturbed, native habitat. 

Juncus duranii Duran’s rush None/None/4.3 Lower montane coniferous forest, meadows and seeps, upper montane coniferous forest; 
mesic/perennial rhizomatous herb/July–Aug/5801–9199 

Not expected to occur. The project site is outside of the species’ known elevation range. 

Lasthenia glabrata ssp. coulteri Coulter’s goldfields None/None/1B.1 Marshes and swamps (coastal salt), playas, vernal pools/annual herb/Feb–June/3–4003 Not expected to occur. The project site is outside of the species’ known elevation range and there is no 
suitable habitat present. 

Lepidium virginicum var. 
robinsonii 

Robinson’s pepper-grass None/None/4.3 Chaparral, coastal scrub/annual herb/Jan–July/3–2904 Not expected to occur. The project site is outside of the species’ known elevation range. 

Lilium parryi lemon lily None/None/1B.2 Lower montane coniferous forest, meadows and seeps, riparian forest, upper montane 
coniferous forest; mesic/perennial bulbiferous herb/July–Aug/4003–9006 

Moderate potential to occur. Potential coniferous forest habitat is present adjacent to the project site. 

Limnanthes alba ssp. parishii Parish’s meadowfoam None/CE/1B.2 Lower montane coniferous forest, meadows and seeps, vernal pools; vernally mesic/annual 
herb/Apr–June/1969–6562 

Not expected to occur. The project site lacks suitable habitat (meadows, seeps, and vernal pools). 

Linanthus jaegeri San Jacinto linanthus None/None/1B.2 Subalpine coniferous forest, upper montane coniferous forest; granitic, rocky/perennial 
herb/July–Sep/7201–10007 

Not expected to occur. The project site is outside of the species’ known elevation range and there is no 
suitable habitat present. 

Linanthus maculatus ssp. 
maculatus 

Little San Bernardino Mtns. 
linanthus 

None/None/1B.2 Desert dunes, Joshua tree woodland, Mojavean desert scrub, Sonoran desert scrub, 
sandy/annual herb/Mar–May/459–4003 

Not expected to occur. The project site is outside of the species’ known elevation range and there is no 
suitable habitat present. 

Malaxis monophyllos var. 
brachypoda 

white bog adder’s-mouth None/None/2B.1 Bogs and fens, meadows and seeps, upper montane coniferous forest; mesic/perennial 
bulbiferous herb/June–Aug/7218–8999 

Not expected to occur. The project site is outside of the species’ known elevation range and there is no 
suitable habitat present. 

Meesia triquetra three-ranked hump moss None/None/4.2 Bogs and fens, meadows and seeps, subalpine coniferous forest, upper montane coniferous 
forest (mesic); soil/moss/July/4265–9688 

Not expected to occur. No suitable habitat present. 

Meesia uliginosa broad-nerved hump moss None/None/2B.2 Bogs and fens, meadows and seeps, subalpine coniferous forest, upper montane coniferous 
forest; damp soil/moss/Oct/3970–9199 

Not expected to occur. No suitable habitat present. 

Mimulus diffusus Palomar monkeyflower None/None/4.3 Chaparral, lower montane coniferous forest; sandy or gravelly/annual herb/Apr–June/4003–
6004 

Not expected to occur. Minimal suitable habitat is present and there are no recent occurrence records of 
the species within the vicinity of the study area. Further,  project activities are not expected to disturb 
adjacent undisturbed, native habitat. 

Monardella macrantha ssp. hallii Hall’s monardella None/None/1B.3 Broadleafed upland forest, chaparral, cismontane woodland, lower montane coniferous 
forest, valley and foothill grassland/perennial rhizomatous herb/June–Oct/2395–7201 

Moderate potential to occur. Potential chaparral habitat is present adjacent to the project site. 

Monardella nana ssp. 
leptosiphon 

San Felipe monardella None/None/1B.2 Chaparral, lower montane coniferous forest/perennial rhizomatous herb/June–July/3937–
6086 

Not expected to occur. Minimal suitable habitat is present and there are no recent occurrence records of 
the species within the vicinity of the study area. Further,  project activities are not expected to disturb 
adjacent undisturbed, native habitat. 

Nemacaulis denudata var. 
gracilis 

slender cottonheads None/None/2B.2 Coastal dunes, desert dunes, Sonoran desert scrub/annual herb/(Mar) Apr–May/-164–1312 Not expected to occur. The project site is outside of the species’ known elevation range and there is no 
suitable habitat present. 

Penstemon californicus California beardtongue None/None/1B.2 Chaparral, lower montane coniferous forest, pinyon and juniper woodland; sandy/perennial 
herb/May–June (Aug)/3839–7546 

Moderate potential to occur. Potential chaparral habitat is present adjacent to the project site. 

Penstemon clevelandii var. 
connatus 

San Jacinto beardtongue None/None/4.3 Chaparral, pinyon and juniper woodland, Sonoran desert scrub; rocky/perennial herb/Mar–
May/1312–4921 

Not expected to occur. Minimal suitable habitat is present and there are no recent occurrence records of 
the species within the vicinity of the study area. Further, project activities are not expected to disturb 
adjacent undisturbed, native habitat. 



APPENDIX C (Continued) 

  10239 
 C-4 April 2017  

Table C1 

Special-Status Plants Detected or Potentially Occurring within the Project Site 

Scientific Name Common Name 
Status 

(Federal/State/CRPR) Primary Habitat Associations/ Life Form/ Blooming Period/ Elevation Range (feet) Potential to Occur 

Pentachaeta aurea ssp. aurea golden-rayed pentachaeta None/None/4.2 Chaparral, cismontane woodland, coastal scrub, lower montane coniferous forest, riparian 
woodland, valley and foothill grassland/annual herb/Mar–July/262–6070 

Not expected to occur. Minimal suitable habitat is present and there are no recent occurrence records of 
the species within the vicinity of the study area. Further,  project activities are not expected to disturb 
adjacent undisturbed, native habitat. 

Potentilla rimicola cliff cinquefoil None/None/2B.3 Subalpine coniferous forest, upper montane coniferous forest; granitic, rocky/perennial 
herb/July–Sep/7874–9186 

Not expected to occur. The project site is outside of the species’ known elevation range and there is no 
suitable habitat present. 

Rupertia rigida Parish’s rupertia None/None/4.3 Chaparral, cismontane woodland, lower montane coniferous forest, meadows and seeps, 
pebble plain, valley and foothill grassland/perennial herb/June–Aug/2297–8202 

Not expected to occur. Minimal suitable habitat is present and there are no recent occurrence records of 
the species within the vicinity of the study area. Further,  project activities are not expected to disturb 
adjacent undisturbed, native habitat. 

Saltugilia latimeri Latimer’s woodland-gilia None/None/1B.2 Chaparral, Mojavean desert scrub, pinyon and juniper woodland; rocky or sandy, often 
granitic, sometimes washes/annual herb/Mar–June/1312–6234 

Not expected to occur. Minimal suitable habitat is present and there are no recent occurrence records of 
the species within the vicinity of the study area. Further,  project activities are not expected to disturb 
adjacent undisturbed, native habitat. 

Scutellaria bolanderi ssp. 
austromontana 

southern mountains skullcap None/None/1B.2 Chaparral, cismontane woodland, lower montane coniferous forest; mesic/perennial 
rhizomatous herb/June–Aug/1394–6562 

Low potential to occur. Potential chaparral habitat is present adjacent to the project site; however, project 
activities are not expected to disturb adjacent undisturbed, native habitat. 

Sedum niveum Davidson’s stonecrop None/None/4.2 Lower montane coniferous forest, subalpine coniferous forest, upper montane coniferous 
forest; rocky/perennial rhizomatous herb/June–Aug/6808–9843 

Not expected to occur. The project site is outside of the species’ known elevation range. 

Selaginella asprella bluish spike-moss None/None/4.3 Cismontane woodland, lower montane coniferous forest, pinyon and juniper woodland, 
subalpine coniferous forest, upper montane coniferous forest; granitic, rocky/perennial 
rhizomatous herb/July/5249–8858 

Not expected to occur. The project site is outside of the species’ known elevation range. 

Selaginella eremophila desert spike-moss None/None/2B.2 Chaparral, Sonoran desert scrub (gravelly or rocky)/perennial rhizomatous herb/(May) June 
(July)/656–4249 

Not expected to occur. The project site is outside of the species’ known elevation range. 

Sidotheca caryophylloides chickweed oxytheca None/None/4.3 Lower montane coniferous forest (sandy)/annual herb/July–Sep/3655–8530 Moderate potential to occur. Potential coniferous forest habitat is present adjacent to the project site. 

Sidotheca emarginata white-margined oxytheca None/None/1B.3 Chaparral, lower montane coniferous forest, pinyon and juniper woodland/annual herb/(Feb) 
Apr–July (Aug)/3937–8202 

Low potential to occur. Potential chaparral habitat is present adjacent to the project site; however, project 
activities are not expected to disturb adjacent undisturbed, native habitat. 

Stemodia durantifolia purple stemodia None/None/2B.1 Sonoran desert scrub (often mesic, sandy)/perennial herb/Jan–Dec/591–984 Not expected to occur. The project site is outside of the species’ known elevation range and there is no 
suitable habitat present. 

Streptanthus bernardinus Laguna Mountains 
jewelflower 

None/None/4.3 Chaparral, lower montane coniferous forest/perennial herb/May–Aug/2198–8202 Low potential to occur. Potential chaparral habitat is present adjacent to the project site; however, project 
activities are not expected to disturb adjacent undisturbed, native habitat. 

Streptanthus campestris southern jewelflower None/None/1B.3 Chaparral, lower montane coniferous forest, pinyon and juniper woodland; rocky/perennial 
herb/(Apr) May–July/2953–7546 

Low potential to occur. Potential chaparral habitat is present adjacent to the project site; however, project 
activities are not expected to disturb adjacent undisturbed, native habitat. 

Symphyotrichum defoliatum San Bernardino aster None/None/1B.2 Cismontane woodland, coastal scrub, lower montane coniferous forest, meadows and seeps, 
marshes and swamps, valley and foothill grassland (vernally mesic); near ditches, streams, 
springs/perennial rhizomatous herb/July–Nov/7–6693 

Moderate potential to occur. Potential coniferous forest habitat is present adjacent to the project site. 

Syntrichopappus lemmonii Lemmon’s syntrichopappus None/None/4.3 Chaparral, Joshua tree woodland, pinyon and juniper woodland; sandy or gravelly/annual 
herb/Apr–May (June)/1640–6004 

Low potential to occur. Potential chaparral habitat is present adjacent to the project site; however, project 
activities are not expected to disturb adjacent undisturbed, native habitat. 

Thelypteris puberula var. 
sonorensis 

Sonoran maiden fern None/None/2B.2 Meadows and seeps (seeps and streams)/perennial rhizomatous herb/Jan–Sep/164–2001 Not expected to occur. The project site is outside of the species’ known elevation range and there is no 
suitable habitat present. 

Trichostema austromontanum 
ssp. compactum 

Hidden Lake bluecurls FT/None/1B.1 Upper montane coniferous forest (seasonally submerged lake margins)/annual herb/July–
Sep/7874–8793 

Not expected to occur. The project site is outside of the species’ known elevation range and there is no 
suitable habitat present. 

Xylorhiza cognata Mecca-aster None/None/1B.2 Sonoran desert scrub/perennial herb/Jan–June/66–1312 Not expected to occur. The project site is outside of the species’ known elevation range and there is no 
suitable habitat present. 
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Amphibians Anaxyrus californicus arroyo toad FE/SSC Semi-arid areas near washes, sandy riverbanks, riparian areas, palm oasis, Joshua tree, 
mixed chaparral and sagebrush; stream channels for breeding (typically third order); 
adjacent stream terraces and uplands for foraging and wintering 

Not expected to occur. There is no suitable habitat within the study area and the species 
is not recorded in the vicinity. 

Amphibians Ensatina klauberi large-blotched salamander None/WL Moist and shaded evergreen and deciduous woodlands Moderate potential to occur. Some suitable habitat occurs within the study area. 

Amphibians Rana draytonii California red-legged frog FT/SSC Lowland streams, wetlands, riparian woodlands, livestock ponds; dense, shrubby or 
emergent vegetation associated with deep, still or slow-moving water; uses adjacent 
uplands 

Low potential to occur. Minimal suitable habitat within the proposed program area and 
there are no records within the vicinity. 

Amphibians Rana muscosa mountain yellow-legged frog FE/SE, WL Lakes, ponds, meadow streams, isolated pools, and open riverbanks; rocky canyons in 
narrow canyons and in chaparral 

Not expected to occur. No suitable habitat present. 

Reptiles Arizona elegans 
occidentalis 

California glossy snake None/SSC Commonly occurs in desert regions throughout southern California. Prefers open sandy 
areas with scattered brush. Also found in rocky areas. 

Not expected to occur. There is no suitable habitat within the study area and the species 
is not recorded in the vicinity. 

Reptiles Aspidoscelis hyperythra orange-throated whiptail None/WL Low-elevation coastal scrub, chaparral, and valley–foothill hardwood Not expected to occur. There is no suitable habitat within the study area and the species 
is not recorded in the vicinity. 

Reptiles Aspidoscelis tigris 
stejnegeri 

San Diegan tiger whiptail None/SSC Hot and dry areas with sparse foliage, including chaparral, woodland, and riparian areas. High potential to occur. Suitable habitat occurs within the study area and there are 
records of the species in the vicinity of the study area. 

Reptiles Charina umbratica southern rubber boa None/ST Montane oak–conifer and mixed-conifer forests, montane chaparral, wet meadows; 
usually in vicinity of streams or wet meadows 

High potential to occur. Suitable habitat occurs within the study area and there are 
records of the species in the vicinity of the study area. 

Reptiles Crotalus ruber red diamondback rattlesnake None/SSC Coastal scrub, chaparral, oak and pine woodlands, rocky grasslands, cultivated areas, 
and desert flats 

Low potential to occur. Minimal suitable habitat within the proposed program area and 
there are no records within the vicinity. 

Reptiles Lampropeltis zonata 
(parvirubra) 

California mountain kingsnake 
(San Bernardino population) 

None/WL Wide range of habitats including conifer forest, oak–pine woodlands, riparian woodland, 
chaparral, manzanita, and coastal scrub 

High potential to occur. Suitable habitat occurs within the study area and there are 
records of the species in the vicinity of the study area. 

Reptiles Phrynosoma blainvillii Blainville’s horned lizard None/SSC Open areas of sandy soil in valleys, foothills, and semi-arid mountains including coastal 
scrub, chaparral, valley–foothill hardwood, conifer, riparian, pine–cypress, juniper, and 
annual grassland habitats 

Not expected to occur. There is no suitable habitat within the study area and the species 
is not recorded in the vicinity. 

Reptiles Phrynosoma mcallii flat-tailed horned lizard None/PSE, SSC Desert washes and flats with sparse low-diversity vegetation cover and sandy soils Not expected to occur. No suitable vegetation present. 

Reptiles Uma inornata Coachella fringe-toed lizard FT/SE Sand dunes in sparse desert scrub, alkali scrub, and desert wash Not expected to occur. No suitable vegetation present. 

Birds Accipiter cooperii 
(nesting) 

Cooper’s hawk None/WL Nests and forages in dense stands of live oak, riparian woodlands, or other woodland 
habitats often near water 

Not expected to occur. No suitable vegetation present. 

Birds Agelaius tricolor (nesting 
colony) 

tricolored blackbird None/PSE, SSC Nests near freshwater, emergent wetland with cattails or tules, but also in Himalayan 
blackberrry; forages in grasslands, woodland, and agriculture 

Moderate potential to occur. Minimal suitable habitat is present within the project site. 

Birds Aimophila ruficeps 
canescens 

Southern California rufous-
crowned sparrow 

None/WL Nests and forages in open coastal scrub and chaparral with low cover of scattered scrub 
interspersed with rocky and grassy patches 

Not expected to occur. There is no suitable habitat within the study area and the species 
is not recorded in the vicinity. 

Birds Aquila chrysaetos (nesting 
and wintering) 

golden eagle None/FP, WL Nests and winters in hilly, open/semi-open areas, including shrublands, grasslands, 
pastures, riparian areas, mountainous canyon land, open desert rimrock terrain; nests in 
large trees and on cliffs in open areas and forages in open habitats 

Low potential to occur. Some suitable habitat is present but has not been recorded in the 
vicinity of the study area. 

Birds Artemisiospiza belli belli Bell’s sage sparrow None/WL Nests and forages in coastal scrub and dry chaparral; typically in large, unfragmented 
patches dominated by chamise; nests in more dense patches but uses more open habitat 
in winter 

Not expected to occur. There is no suitable habitat within the study area and the species 
is not recorded in the vicinity. 

Birds Cypseloides niger 
(nesting) 

black swift None/SSC Nests in moist crevices, caves, and cliffs behind or adjacent to waterfalls in deep 
canyons; forages over a wide range of habitats 

Not expected to occur. There is no suitable habitat within the study area and the species 
is not recorded in the vicinity. 

Birds Empidonax traillii extimus 
(nesting) 

southwestern willow flycatcher FT/SE Nests in dense riparian habitats along streams, reservoirs, or wetlands; uses variety of 
riparian and shrubland habitats during migration 

Not expected to occur. No suitable vegetation present. 



APPENDIX C (Continued) 

  10239 
 C-6 April 2017  

Table C2 

Special-Status Wildlife Detected or Potentially Occurring within the Project Site 

Group Scientific Name Common Name 
Status 

(Federal/State) Habitat Potential to Occur 

Birds Falco mexicanus (nesting) prairie falcon None/WL Forages in grassland, savanna, rangeland, agriculture, desert scrub, alpine meadows; 
nest on cliffs or bluffs 

Not expected to occur. There is no suitable habitat within the study area and the species 
is not recorded in the vicinity. 

Birds Haliaeetus leucocephalus 
(nesting and wintering) 

bald eagle FDL, BCC/SE, FP Nests in forested areas adjacent to large bodies of water, including seacoasts, rivers, 
swamps, large lakes; winters near large bodies of water in lowlands and mountains 

Moderate potential to occur. Minimal suitable habitat is present within the project site. 

Birds Polioptila californica 
californica 

coastal California gnatcatcher FT/SSC Nests and forages in various sage scrub communities, often dominated by California 
sagebrush and buckwheat; generally avoids nesting in areas with a slope of greater than 
40%; majority of nesting at less than 1,000 feet above mean sea level 

Not expected to occur. No suitable vegetation present. 

Birds Polioptila melanura black-tailed gnatcatcher None/WL Nests and forages in wooded desert wash and desert scrub Not expected to occur. No suitable vegetation present. 

Birds Progne subis (nesting) purple martin None/SSC Nests and forages in woodland habitats including riparian, coniferous, and valley foothill 
and montane woodlands; in the Sacramento region often nests in weep holes under 
elevated freeways 

High potential to occur. Suitable habitat occurs within the study area and there are 
records of the species in the vicinity of the study area. 

Birds Setophaga petechia 
(nesting) 

yellow warbler None/SSC Nests and forages in riparian and oak woodlands, montane chaparral, open ponderosa 
pine, and mixed-conifer habitats 

Low potential to occur. Some suitable habitat is present but has not been recorded in the 
vicinity of the study area. 

Birds Toxostoma crissale Crissal thrasher None/SSC Nests and forages in desert riparian and desert wash; dense thickets of sagebrush and 
other shrubs such as mesquite, iron catclaw acacia, and arrowweed willow within juniper 
and pinyon–juniper woodlands 

Not expected to occur. No suitable vegetation present. 

Birds Toxostoma lecontei Le Conte’s thrasher None/SSC Nests and forages in desert wash, desert scrub, alkali desert scrub, desert succulent, and 
Joshua tree habitats; nests in spiny shrubs or cactus 

Not expected to occur. No suitable vegetation present. 

Birds Vireo bellii pusillus 
(nesting) 

least Bell’s vireo FT/SE Nests and forages in low, dense riparian thickets along water or along dry parts of 
intermittent streams; forages in riparian and adjacent shrubland late in nesting season 

Low potential to occur. Some suitable habitat is present but has not been recorded in the 
vicinity of the study area. 

Mammals Antrozous pallidus pallid bat None/SSC Grasslands, shrublands, woodlands, forests; most common in open, dry habitats with 
rocky outcrops for roosting, but also roosts in man-made structures and trees 

Low potential to occur. Minimal suitable habitat within the proposed program area and 
there are no records within the vicinity. 

Mammals Chaetodipus californicus 
femoralis 

Dulzura pocket mouse None/SSC Open habitat, coastal scrub, chaparral, oak woodland, chamise chaparral, mixed-conifer 
habitats; disturbance specialist; 0 to 3,000 feet above mean sea level 

Not expected to occur. There is no suitable habitat within the study area and the species 
is not recorded in the vicinity. 

Mammals Chaetodipus fallax 
pallidus 

pallid San Diego pocket mouse None/SSC Desert wash, desert scrub, desert succulent scrub, and pinyon–juniper woodland Not expected to occur. No suitable vegetation present. 

Mammals Corynorhinus townsendii Townsend’s big-eared bat None/SSC Mesic habitats characterized by coniferous and deciduous forests and riparian habitat, but 
also xeric areas; roosts in limestone caves and lava tubes, man-made structures, and 
tunnels 

Moderate potential to occur. Minimal suitable habitat is present within the project site. 

Mammals Dipodomys merriami 
collinus 

Earthquake Merriam’s kangaroo 
rat 

None/None Riversidean sage scrub, chaparral, and non-native grassland; associated with sandy loam 
soils 

Not expected to occur. There is no suitable habitat within the study area and the species 
is not recorded in the vicinity. 

Mammals Dipodomys merriami 
parvus 

San Bernardino kangaroo rat FE/SSC Sparse scrub habitat, alluvial scrub/coastal scrub habitats on gravelly and sandy soils 
near river and stream terraces 

Not expected to occur. No suitable vegetation present. 

Mammals Dipodomys stephensi Stephens’ kangaroo rat FE/ST Annual and perennial grassland habitats, coastal scrub or sagebrush with sparse canopy 
cover, or in disturbed areas 

Not expected to occur. There is no suitable habitat within the study area and the species 
is not recorded in the vicinity. 

Mammals Glaucomys sabrinus 
californicus 

San Bernardino flying squirrel None/SSC Coniferous and deciduous forests, including riparian forests Moderate potential to occur. Minimal suitable habitat is present within the project site. 

Mammals Lasiurus xanthinus western yellow bat None/SSC Valley–foothill riparian, desert riparian, desert wash, and palm oasis habitats; below 2,000 
feet above mean sea level; roosts in riparian and palms 

Not expected to occur. There is no suitable habitat within the study area and the species 
is not recorded in the vicinity. 

Mammals Lepus californicus 
bennettii 

San Diego black-tailed jackrabbit None/SSC Arid habitats with open ground; grasslands, coastal scrub, agriculture, disturbed areas, 
and rangelands 

Not expected to occur. No suitable vegetation present. 

Mammals Myotis yumanensis Yuma myotis None/None Riparian, arid scrublands and deserts, and forests associated with water (streams, rivers, 
tinajas); roosts in bridges, buildings, cliff crevices, caves, mines, and trees 

Moderate potential to occur. Minimal suitable habitat is present within the project site. 
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Table C2 

Special-Status Wildlife Detected or Potentially Occurring within the Project Site 

Group Scientific Name Common Name 
Status 

(Federal/State) Habitat Potential to Occur 

Mammals Neotamias speciosus 
speciosus 

lodgepole chipmunk None/None Lodgepole pine forests Not expected to occur. There is no suitable habitat within the study area and the species 
is not recorded in the vicinity. 

Mammals Neotoma lepida 
intermedia 

San Diego desert woodrat None/SSC Coastal scrub, desert scrub, chaparral, cacti, rocky areas Not expected to occur. There is no suitable habitat within the study area and the species 
is not recorded in the vicinity. 

Mammals Nyctinomops 
femorosaccus 

pocketed free-tailed bat None/SSC Pinyon–juniper woodlands, desert scrub, desert succulent shrub, desert riparian, desert 
wash, alkali desert scrub, Joshua tree, and palm oases; roosts in high cliffs or rock 
outcrops with drop-offs, caverns, and buildings 

Low potential to occur. Minimal suitable habitat within the proposed program area and 
there are no records within the vicinity. 

Mammals Nyctinomops macrotis big free-tailed bat None/SSC Rocky areas; roosts in caves, holes in trees, buildings, and crevices on cliffs and rocky 
outcrops; forages over water  

Not expected to occur. No suitable vegetation present. 

Mammals Onychomys torridus 
ramona 

southern grasshopper mouse None/SSC Grassland and sparse coastal scrub Not expected to occur. No suitable vegetation present. 

Mammals Ovis canadensis nelsoni 
pop. 2 DPS 

Peninsular bighorn sheep DPS FE/ST, FP Dry, rocky, low-elevation desert slopes, canyons, and washes; females near water during 
lambing season 

Not expected to occur. There is no suitable habitat within the study area and the species 
is not recorded in the vicinity. 

Mammals Perognathus 
longimembris brevinasus 

Los Angeles pocket mouse None/SSC Lower-elevation grassland, alluvial sage scrub, and coastal scrub Not expected to occur. No suitable vegetation present. 

Mammals Spermophilus 
(Xerospermophilus) 
tereticaudus chlorus 

Palm Springs round-tailed ground 
squirrel 

None/SSC Sandy arid regions of Lower Sonoran Life Zone including creosote bush scrub and 
creosote–palo verde 

Not expected to occur. No suitable vegetation present. 

Mammals Taxidea taxus American badger None/SSC Dry, open, treeless areas; grasslands, coastal scrub, agriculture, and pastures, especially 
with friable soils 

Not expected to occur. There is no suitable habitat within the study area and the species 
is not recorded in the vicinity. 

Invertebrates Calileptoneta oasa Andreas Canyon leptonetid spider None/None Known only from the type locality Andreas Canyon, Palm Springs, Riverside County Not expected to occur. There is no suitable habitat within the study area and the species 
is not recorded in the vicinity. 

Invertebrates Dinacoma caseyi Casey’s June beetle FE/None Found only in two populations in a small area of southern Palm Springs Not expected to occur. No suitable vegetation present. 

Invertebrates Euphydryas editha quino quino checkerspot butterfly FE/None Annual forblands, grassland, open coastal scrub and chaparral; often soils with 
cryptogamic crusts and fine-textured clay; host plants include Plantago erecta, 
Antirrhinum coulterianum, and Plantago patagonica (Silverado Occurrence Complex) 

Not expected to occur. There is no suitable habitat within the study area and the species 
is not recorded in the vicinity. 

Invertebrates Halictus harmonius haromonius halictid bee None/None Known only from the foothills of the San Bernardino Mountains, possibly also the San 
Jacinto Mountains 

Not expected to occur. No suitable vegetation present. 

Invertebrates Stenopelmatus 
cahuilaensis 

Coachella Valley jerusalem cricket None/None Inhabits a small segment of the sand and dune areas of the Coachella Valley, in the 
vicinity of Palm Springs 

Not expected to occur. No suitable vegetation present. 
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US Army Corps of Engineers
                     Arid West - Version 11-1-2006

WETLAND DETERMINATION DATA FORM - Arid West Region

Project/Site:   City/County:   Sampling Date:

Applicant/Owner:   State:   Sampling Point:

Investigator(s):   Section, Township, Range:

Landform (hillslope, terrace, etc.):   Local relief (concave, convex, none):   Slope (%):

Subregion (LRR):   Lat:   Long:   Datum:

Soil Map Unit Name:   NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes   No   (If no, explain in Remarks.)

Are Vegetation  Soil or Hydrology  significantly disturbed?            Are "Normal Circumstances" present?   Yes   No

Are Vegetation  Soil or Hydrology  naturally problematic?             (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS -  Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes    No
Hydric Soil Present? Yes    No
Wetland Hydrology Present? Yes    No

Is the Sampled Area
within a Wetland?                   Yes    No

Remarks:

VEGETATION
Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:    (A)

Total Number of Dominant
Species Across All Strata:    (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:    (A/B)

Prevalence Index worksheet:
       Total % Cover of:          Multiply by:

OBL species    x 1 =
FACW species    x 2 =
FAC species    x 3 =
FACU species    x 4 =
UPL species    x 5 =

Column Totals:   (A)     (B)

         Prevalence Index  = B/A =
Hydrophytic Vegetation Indicators:

  Prevalence Index is ≤3.01

  Morphological Adaptations1 (Provide supporting
            data in Remarks or on a separate sheet)

  Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must
be present.

                          Absolute    Dominant  Indicator
Tree Stratum    (Use scientific names.)  % Cover  Species?   Status
1.
2.
3.

4.

Sapling/Shrub Stratum
1.
2.
3.
4.
5.
                                                                          Total Cover:
Herb Stratum
1.
2.
3.
4.
5.
6.
7.
8.

                                                                          Total Cover:
Woody Vine Stratum
1.
2.
                                                                          Total Cover:

% Bare Ground in Herb Stratum      % Cover of Biotic Crust

Hydrophytic
Vegetation
Present?                 Yes     No

Remarks:

  Dominance Test is >50%

%%                                                                          Total Cover:

%

%

%

% %

Camp Ronald McDonald for Good Times Riverside 03/02/17
Camp Ronald McDonald for Good Times AT4-P1

R. Henry; K. Mullen  S4, T6S, R3E
terrace linear 1

CA

C - Mediterranean California 33.677012 -116.673082 NAD83
Oak glen-rush families complex, 2 to 15 percent slopes (OmD) R4SBC

1

3

33.3

50

70

Region has experienced seasonally high precipitation (19.24 inches) and snow fall (54.9 inches) from Sept to Mar, which 
have resulted in excessive and prolonged surface flows within onsite drainages. Additionally, the 2013 Mountain Fire 
affected the upper watershed and resulted in several inches of debris flow sediment being deposited within local drainages.

Pin pon 30 Yes Not Listed

30

Sal las Yes50

50

FACW

Yes40Cyn dac

40

Not Listed

30
Approximately 1-foot surface water flowing within OHWM. Vegetation limited to adjacent stream terrace and upland 
areas. Plant identification of other species difficult due to stream scour and lack of leaves/flowering parts.

120 450
350
0
0

100
0

3.75



                     Arid West - Version 11-1-2006

SOIL Sampling Point:

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
 Depth                  Matrix                          Redox Features
 (inches)        Color (moist)        %        Color (moist)        %     Type1      Loc2        Texture                          Remarks

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix. 2Location: PL=Pore Lining, RC=Root Channel, M=Matrix.

Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils4:
  Histosol (A1)   Sandy Redox (S5)   1 cm Muck (A9) (LRR C)
  Histic Epipedon (A2)   Stripped Matrix (S6)   2 cm Muck (A10) (LRR B)
  Black Histic (A3)   Loamy Mucky Mineral (F1)   Reduced Vertic (F18)
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)   Red Parent Material (TF2)
  Stratified Layers (A5) (LRR C)   Depleted Matrix (F3)   Other (Explain in Remarks)
  1 cm Muck (A9) (LRR D)   Redox Dark Surface (F6)
  Depleted Below Dark Surface (A11)   Depleted Dark Surface (F7)
  Thick Dark Surface (A12)   Redox Depressions (F8)
  Sandy Mucky Mineral (S1)   Vernal Pools (F9) 4Indicators of hydrophytic vegetation and
  Sandy Gleyed Matrix (S4)      wetland hydrology must be present.

Restrictive Layer (if present):
     Type:
     Depth (inches): Hydric Soil Present?     Yes     No
Remarks:

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (2 or more required)
Primary Indicators (any one indicator is sufficient)   Water Marks (B1) (Riverine)

  Surface Water (A1)   Salt Crust (B11)   Sediment Deposits (B2) (Riverine)
  High Water Table (A2)   Biotic Crust (B12)   Drift Deposits (B3) (Riverine)
  Saturation (A3)   Aquatic Invertebrates (B13)   Drainage Patterns (B10)
  Water Marks (B1) (Nonriverine)   Hydrogen Sulfide Odor (C1)   Dry-Season Water Table (C2)
  Sediment Deposits (B2) (Nonriverine)   Oxidized Rhizospheres along Living Roots (C3)   Thin Muck Surface (C7)
  Drift Deposits (B3) (Nonriverine)   Presence of Reduced Iron (C4)   Crayfish Burrows (C8)
  Surface Soil Cracks (B6)   Recent Iron Reduction in Plowed Soils (C6)   Saturation Visible on Aerial Imagery (C9)
  Inundation Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Shallow Aquitard (D3)
  Water-Stained Leaves (B9)   FAC-Neutral Test (D5)

Field Observations:
Surface Water Present? Yes   No   Depth (inches):
Water Table Present? Yes   No   Depth (inches):
Saturation Present? Yes   No   Depth (inches):
(includes capillary fringe) Wetland Hydrology Present?    Yes     No
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers

Soil Textures:  Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.3

3

AT4-P1

0-7 10YR 2/1 100 N/A N/A Loam Mountain Fire debris flow
Medium-fine grained sizesLoamy sandN/AN/A10010YR 3/38-16

N/A
N/A

Soil pit excavated in stream terrace. Upland areas distinct due to gradient and vegetation community changes. 
Approximately 4 inches of water in soil pit. Soil profile shows evidence of historic debris flow resulting in abnormally low 
chroma values in upper strata.

1

4

 Approximately 1 inch of surface water present and flowing within OHWM.



US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM - Arid West Region

Project/Site:   City/County:   Sampling Date:

Applicant/Owner:   State:   Sampling Point:

Investigator(s):   Section, Township, Range:

Landform (hillslope, terrace, etc.):   Local relief (concave, convex, none):   Slope (%):

Subregion (LRR):   Lat:   Long:   Datum:

Soil Map Unit Name:   NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes   No   (If no, explain in Remarks.)

Are Vegetation  Soil or Hydrology  significantly disturbed?            Are "Normal Circumstances" present?   Yes   No

Are Vegetation  Soil or Hydrology  naturally problematic?             (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS -  Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes    No
Hydric Soil Present? Yes    No
Wetland Hydrology Present? Yes    No

Is the Sampled Area
within a Wetland?                   Yes    No

Remarks:

VEGETATION
Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:    (A)

Total Number of Dominant
Species Across All Strata:    (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:    (A/B)

Prevalence Index worksheet:
       Total % Cover of:          Multiply by:

OBL species    x 1 =
FACW species    x 2 =
FAC species    x 3 =
FACU species    x 4 =
UPL species    x 5 =

Column Totals:   (A)     (B)

         Prevalence Index  = B/A =
Hydrophytic Vegetation Indicators:

  Prevalence Index is ≤3.01

  Morphological Adaptations1 (Provide supporting
            data in Remarks or on a separate sheet)

  Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must
be present.

                          Absolute    Dominant  Indicator
Tree Stratum    (Use scientific names.)  % Cover  Species?   Status
1.
2.
3.

4.

Sapling/Shrub Stratum
1.
2.
3.
4.
5.
                                                                          Total Cover:
Herb Stratum
1.
2.
3.
4.
5.
6.
7.
8.

                                                                          Total Cover:
Woody Vine Stratum
1.
2.
                                                                          Total Cover:

% Bare Ground in Herb Stratum      % Cover of Biotic Crust

Hydrophytic
Vegetation
Present?                 Yes     No

Remarks:

  Dominance Test is >50%

%%                                                                          Total Cover:

%

%

%

% %

Camp Ronald McDonald for Good Times Riverside 03/02/17
Camp Ronald McDonald for Good Times ACT4-P2

R. Henry; K. Mullen  S4, T6S, R3E
terrace linear 1

CA

C - Mediterranean California 33.677148 -116.672822 NAD83
Oak glen-rush families complex, 2 to 15 percent slopes (OmD) R4SBC

0

3

0.0

151

Region has experienced seasonally high precipitation (19.24 inches) and snow fall (54.9 inches) from Sept to Mar, which 
have resulted in excessive and prolonged surface flows within onsite drainages. Additionally, the 2013 Mountain Fire 
affected the upper watershed and resulted in several inches of debris flow sediment being deposited within local drainages.

Pin pon 50 Yes Not Listed

50

Art tri No1

1

Not Listed

Yes
Yes
No20

40
40

Bro sp.
Ero cic
Bra nig

100

Not Listed

Not Listed

Not Listed

0 0
Data station established in uplands within lower montane coniferous forest community approximately 90 feet east of 
OHWM.

151 755
755
0
0
0
0

5.00
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SOIL Sampling Point:

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
 Depth                  Matrix                          Redox Features
 (inches)        Color (moist)        %        Color (moist)        %     Type1      Loc2        Texture                          Remarks

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix. 2Location: PL=Pore Lining, RC=Root Channel, M=Matrix.

Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils4:
  Histosol (A1)   Sandy Redox (S5)   1 cm Muck (A9) (LRR C)
  Histic Epipedon (A2)   Stripped Matrix (S6)   2 cm Muck (A10) (LRR B)
  Black Histic (A3)   Loamy Mucky Mineral (F1)   Reduced Vertic (F18)
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)   Red Parent Material (TF2)
  Stratified Layers (A5) (LRR C)   Depleted Matrix (F3)   Other (Explain in Remarks)
  1 cm Muck (A9) (LRR D)   Redox Dark Surface (F6)
  Depleted Below Dark Surface (A11)   Depleted Dark Surface (F7)
  Thick Dark Surface (A12)   Redox Depressions (F8)
  Sandy Mucky Mineral (S1)   Vernal Pools (F9) 4Indicators of hydrophytic vegetation and
  Sandy Gleyed Matrix (S4)      wetland hydrology must be present.

Restrictive Layer (if present):
     Type:
     Depth (inches): Hydric Soil Present?     Yes     No
Remarks:

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (2 or more required)
Primary Indicators (any one indicator is sufficient)   Water Marks (B1) (Riverine)

  Surface Water (A1)   Salt Crust (B11)   Sediment Deposits (B2) (Riverine)
  High Water Table (A2)   Biotic Crust (B12)   Drift Deposits (B3) (Riverine)
  Saturation (A3)   Aquatic Invertebrates (B13)   Drainage Patterns (B10)
  Water Marks (B1) (Nonriverine)   Hydrogen Sulfide Odor (C1)   Dry-Season Water Table (C2)
  Sediment Deposits (B2) (Nonriverine)   Oxidized Rhizospheres along Living Roots (C3)   Thin Muck Surface (C7)
  Drift Deposits (B3) (Nonriverine)   Presence of Reduced Iron (C4)   Crayfish Burrows (C8)
  Surface Soil Cracks (B6)   Recent Iron Reduction in Plowed Soils (C6)   Saturation Visible on Aerial Imagery (C9)
  Inundation Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Shallow Aquitard (D3)
  Water-Stained Leaves (B9)   FAC-Neutral Test (D5)

Field Observations:
Surface Water Present? Yes   No   Depth (inches):
Water Table Present? Yes   No   Depth (inches):
Saturation Present? Yes   No   Depth (inches):
(includes capillary fringe) Wetland Hydrology Present?    Yes     No
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers

Soil Textures:  Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.3

3

ACT4-P2

0-4 10YR 3/2 100 N/A N/A Loam

thin organic layer-needles-rootsClay loamN/AN/A10010YR 2/14-5
LoamN/AN/A10010YR 3/36-11
Loamy sandN/AN/A10010YR 3/311-16

N/A
N/A

Soil pit excavated in upland area to confirm deposition of debris flows within riparian community. Upland area distinct due 
to gradient and vegetation community changes. 

 



US Army Corps of Engineers
                     Arid West - Version 11-1-2006

WETLAND DETERMINATION DATA FORM - Arid West Region

Project/Site:   City/County:   Sampling Date:

Applicant/Owner:   State:   Sampling Point:

Investigator(s):   Section, Township, Range:

Landform (hillslope, terrace, etc.):   Local relief (concave, convex, none):   Slope (%):

Subregion (LRR):   Lat:   Long:   Datum:

Soil Map Unit Name:   NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes   No   (If no, explain in Remarks.)

Are Vegetation  Soil or Hydrology  significantly disturbed?            Are "Normal Circumstances" present?   Yes   No

Are Vegetation  Soil or Hydrology  naturally problematic?             (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS -  Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes    No
Hydric Soil Present? Yes    No
Wetland Hydrology Present? Yes    No

Is the Sampled Area
within a Wetland?                   Yes    No

Remarks:

VEGETATION
Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:    (A)

Total Number of Dominant
Species Across All Strata:    (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:    (A/B)

Prevalence Index worksheet:
       Total % Cover of:          Multiply by:

OBL species    x 1 =
FACW species    x 2 =
FAC species    x 3 =
FACU species    x 4 =
UPL species    x 5 =

Column Totals:   (A)     (B)

         Prevalence Index  = B/A =
Hydrophytic Vegetation Indicators:

  Prevalence Index is ≤3.01

  Morphological Adaptations1 (Provide supporting
            data in Remarks or on a separate sheet)

  Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must
be present.

                          Absolute    Dominant  Indicator
Tree Stratum    (Use scientific names.)  % Cover  Species?   Status
1.
2.
3.

4.

Sapling/Shrub Stratum
1.
2.
3.
4.
5.
                                                                          Total Cover:
Herb Stratum
1.
2.
3.
4.
5.
6.
7.
8.

                                                                          Total Cover:
Woody Vine Stratum
1.
2.
                                                                          Total Cover:

% Bare Ground in Herb Stratum      % Cover of Biotic Crust

Hydrophytic
Vegetation
Present?                 Yes     No

Remarks:

  Dominance Test is >50%

%%                                                                          Total Cover:

%

%

%

% %

Camp Ronald McDonald for Good Times Riverside 03/02/17
Camp Ronald McDonald for Good Times AT1-P1

R. Henry; K. Mullen  S4, T6S, R3E
terrace linear 1

CA

C - Mediterranean California 33.680592 -116.673760 NAD83
Oak glen-rush families complex, 2 to 15 percent slopes (OmD) R4SBC

1

2

50.0

40

62

Region has experienced seasonally high precipitation (19.24 inches) and snow fall (54.9 inches) from Sept to Mar, which 
have resulted in excessive and prolonged surface flows within onsite drainages. Additionally, the 2013 Mountain Fire 
affected the upper watershed and resulted in several inches of debris flow sediment being deposited within local drainages.

Pin pon 2 No Not Listed

2

Sal las Yes40

40

FACW

Yes60Cyn dac

60

Not Listed

40
Approximately 1-foot surface water flowing within OHWM. Vegetation limited to adjacent stream terrace and upland 
areas. Plant identification of other species difficult due to stream scour and lack of leaves/flowering parts.

102 390
310
0
0
80
0

3.82
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SOIL Sampling Point:

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
 Depth                  Matrix                          Redox Features
 (inches)        Color (moist)        %        Color (moist)        %     Type1      Loc2        Texture                          Remarks

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix. 2Location: PL=Pore Lining, RC=Root Channel, M=Matrix.

Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils4:
  Histosol (A1)   Sandy Redox (S5)   1 cm Muck (A9) (LRR C)
  Histic Epipedon (A2)   Stripped Matrix (S6)   2 cm Muck (A10) (LRR B)
  Black Histic (A3)   Loamy Mucky Mineral (F1)   Reduced Vertic (F18)
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)   Red Parent Material (TF2)
  Stratified Layers (A5) (LRR C)   Depleted Matrix (F3)   Other (Explain in Remarks)
  1 cm Muck (A9) (LRR D)   Redox Dark Surface (F6)
  Depleted Below Dark Surface (A11)   Depleted Dark Surface (F7)
  Thick Dark Surface (A12)   Redox Depressions (F8)
  Sandy Mucky Mineral (S1)   Vernal Pools (F9) 4Indicators of hydrophytic vegetation and
  Sandy Gleyed Matrix (S4)      wetland hydrology must be present.

Restrictive Layer (if present):
     Type:
     Depth (inches): Hydric Soil Present?     Yes     No
Remarks:

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (2 or more required)
Primary Indicators (any one indicator is sufficient)   Water Marks (B1) (Riverine)

  Surface Water (A1)   Salt Crust (B11)   Sediment Deposits (B2) (Riverine)
  High Water Table (A2)   Biotic Crust (B12)   Drift Deposits (B3) (Riverine)
  Saturation (A3)   Aquatic Invertebrates (B13)   Drainage Patterns (B10)
  Water Marks (B1) (Nonriverine)   Hydrogen Sulfide Odor (C1)   Dry-Season Water Table (C2)
  Sediment Deposits (B2) (Nonriverine)   Oxidized Rhizospheres along Living Roots (C3)   Thin Muck Surface (C7)
  Drift Deposits (B3) (Nonriverine)   Presence of Reduced Iron (C4)   Crayfish Burrows (C8)
  Surface Soil Cracks (B6)   Recent Iron Reduction in Plowed Soils (C6)   Saturation Visible on Aerial Imagery (C9)
  Inundation Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Shallow Aquitard (D3)
  Water-Stained Leaves (B9)   FAC-Neutral Test (D5)

Field Observations:
Surface Water Present? Yes   No   Depth (inches):
Water Table Present? Yes   No   Depth (inches):
Saturation Present? Yes   No   Depth (inches):
(includes capillary fringe) Wetland Hydrology Present?    Yes     No
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers

Soil Textures:  Clay, Silty Clay, Sandy Clay, Loam, Sandy Clay Loam, Sandy Loam, Clay Loam, Silty Clay Loam, Silt Loam, Silt, Loamy Sand, Sand.3

3

AT1-P1

0-7 10YR 2/1 100 N/A N/A Loam Mountain Fire debris flow
Medium-fine grained sizesLoamy sandN/AN/A10010YR 3/38-16

N/A
N/A

Soil pit excavated in stream terrace. Upland areas distinct due to gradient and vegetation community changes. 
Approximately 4 inches of water in soil pit. Soil profile shows evidence of historic debris flow resulting in abnormally low 
chroma values in upper strata.

1

4

 Approximately 1 inch of surface water present and flowing within OHWM.



 

 

 
MEMORANDUM 

  
To: Brian Crater, Camp Ronald McDonald for Good Times 

From: Ian McIntire / Jennifer Reed, Dudek 

Subject: Camp Ronald McDonald for Good Times 

Greenhouse Gas Emissions Assessment 

Date: March 24, 2017 

cc: Collin Ramsey, Dudek 

Attachment(s): Appendix A – CalEEMod Modeling Output 

   

Dudek is pleased to submit this greenhouse gas (GHG) emissions assessment for the Camp 

Ronald McDonald for Good Times construction project (project) located in Riverside County 

(County) to assist with environmental planning requirements. This memorandum estimates GHG 

emissions from construction of the project and evaluates associated potential GHG emissions 

environmental impacts. Since the proposed project would not increase capacity, but rather 

improve existing facilities, operational emissions would be similar to existing levels and 

associated operational impacts are qualitatively discussed.  

The contents and organization of this memorandum are as follows: 1) project description and 

background; 2) general analysis and methodology, including construction assumptions; 3) GHG 

emissions assessment; 4) conclusions; and 5) references cited. 

1 PROJECT DESCRIPTION AND BACKGROUND 

The applicant proposes to construct new buildings and facilities on the approximately 59.14-acre 

campground within an unincorporated portion of Riverside County near the community of 

Idyllwild. The project would demolish approximately 21,165 square feet of the existing 45,691 

square feet of structures on-site and would construct replacement facilities totaling 

approximately 31,201 square feet. 

The proposed facility improvements would not result in an increase in the number of visitors 

served by the camp or camp staff. Rather, the proposed project would provide necessary 

improvements to serve the needs of the existing camp activities and provide modernized facilities 

for the campers and their families. 
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2 GENERAL ANALYSIS AND METHODOLOGY 

2.1 Greenhouse Gases and Climate Change Overview  

The project site is located within the South Coast Air Basin (SCAB), which includes all of 

Orange County and the non-desert portions of Los Angeles, Riverside, and San Bernardino 

Counties. The SCAB is characterized as having a Mediterranean climate (typified as semiarid 

with mild winters, warm summers, and moderate rainfall).  

GHGs are gases that absorb infrared radiation in the atmosphere. The greenhouse effect is a 

natural process that contributes to regulating the Earth’s temperature. Human activities that emit 

additional GHGs to the atmosphere increase the amount of infrared radiation that gets absorbed 

before escaping into space, thus enhancing the greenhouse effect and causing the Earth’s surface 

temperature to rise. Globally, climate change has the potential to impact numerous 

environmental resources though uncertain impacts related to future air temperatures and 

precipitation patterns. Although climate change is driven by global atmospheric conditions, 

climate change impacts are felt locally. Climate change is already affecting California: average 

temperatures have increased, leading to more extreme hot days and fewer cold nights; shifts in 

the water cycle have been observed, with less winter precipitation falling as snow, and both 

snowmelt and rainwater running off earlier in the year; sea levels have risen; and wildland fires 

are becoming more frequent and intense due to dry seasons that start earlier and end later (CAT 

2010). 

Principal GHGs, which are estimated in this analysis, include carbon dioxide (CO2), methane 

(CH4), and nitrous oxide (N2O).
1
 The effect each GHG has on climate change is measured as a 

combination of the mass of its emissions and the potential of a gas or aerosol to trap heat in the 

atmosphere, known as its global warming potential (GWP), which varies among GHGs. Total 

GHG emissions are expressed as a function of how much warming would be caused by the same 

mass of CO2. Thus, GHG emissions are typically measured in terms of pounds or tons of CO2 

equivalent (CO2E).The current version of the California Emissions Estimator Model (CalEEMod) 

(version 2016.3.1) assumes that the GWP for CH4 is 25 (so emissions of 1 MT of CH4 are 

equivalent to emissions of 25 MT of CO2), and the GWP for N2O is 298, based on the IPCC 

                                                 

1
  California Health and Safety Code, Section 38505, identifies seven GHGs that the California Air Resources 

Board is responsible to monitor and regulate to reduce emissions: CO2, CH4, N2O, sulfur hexafluoride (SF6), 

hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and nitrogen trifluoride (NF3). CalEEMod calculates 

project-generated emissions of CO2, CH4, and N2O, which is what is presented in this analysis. Furthermore, 

construction of the project would not include activities would generate emissions of fluorinated gases. 
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Fourth Assessment Report (IPCC 2007). The GWP values identified in CalEEMod were applied 

to the project.  

Global climate change is a cumulative impact; a project participates in this potential impact 

through its incremental contribution combined with the cumulative increase of all other sources 

of GHGs (CAT 2010). This approach is consistent with the Final Statement of Reasons for 

Regulatory Action for amendments to the California Environmental Quality Act (CEQA) 

Guidelines, which confirms that an environmental impact report or other environmental 

document must analyze the incremental contribution of a project to GHG levels and determine 

whether those emissions are cumulatively considerable (CNRA 2009). 

2.2 Construction Assumptions 

GHG emissions associated with construction of the proposed project were estimated for the 

following emission sources: operation of off-road construction equipment, on-road vendor and 

haul trucks, and worker vehicles. 

CalEEMod version 2016.3.1 was used to estimate project-generated construction emissions. For 

purposes of estimating project emissions, and based on information provided by the applicant 

and CalEEMod default values, it is assumed that construction of the project would commence in 

January 2018 and would last approximately 11 months, ending in November 2018
2
. Demolition 

of 21,165 square feet of existing structures would take approximately 20 days. Site preparation, 

which includes clearing and grubbing activities, would take approximately 2 days, followed by 

grading, which would occur over 4 days. Construction of the new camp facilities would take 

approximately 200 days, while application of architectural coatings would take approximately 10 

days. 

In summary, the analysis contained herein is based on the following assumptions (duration of 

phases is approximate): 

 Demolition – 20 days (January 2018) 

 Site Preparation – 2 days (January 2018) 

 Grading– 4 days (February 2018) 

 Building Construction – 200 days (February 2018 – November 2018) 

                                                 

2
 The construction schedule assumed in the CalEEMod modeling represents a compressed, and thus, conservative or 

“worst-case” construction timeframe. Realistically, project construction is largely dependent on the availability of 

funding and would be phased over several years. 
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 Application of Architectural Coatings – 10 days (November 2018) 

The construction equipment mix used for estimating the construction emissions of the project is 

based on information provided by the applicant and is shown in Table 1, Construction Scenario 

Assumptions. For this analysis, it was assumed that heavy construction equipment will operate 5 

days a week during project construction. 

Table 1 

Construction Scenario Assumptions 

Construction 
Phase 

One-Way Vehicle Trips Equipment 

Average 
Daily 

Worker 
Trips 

Average 
Daily 

Vendor 
Truck Trips 

Total Haul 
Truck Trips Type Quantity 

Usage 
Hours 

Demolition 14 0 96 Concrete/Industrial Saws 1 8 

Rubber Tired Dozers 1 8 

Tractors/Loaders/Backhoes 3 8 

Site Preparation 8 0 0 Graders 1 8 

Rubber Tired Dozers 1 7 

Tractors/Loaders/Backhoes 1 8 

Grading 8 0 0 Graders 1 6 

Rubber Tired Dozers 1 6 

Tractors/Loaders/Backhoes 1 7 

Building 
Construction 

156 26 0 Cranes 1 6 

Forklifts 1 6 

Generator Sets 1 8 

Tractors/Loaders/Backhoes 1 6 

Welders 3 8 

Architectural 
Coating 

32 0 0 Air Compressors 1 6 

Notes: See Attachments A for details. 
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3 GREENHOUSE GAS EMISSIONS ASSESSMENT 

3.1 Thresholds of Significance  

The significance criteria used to evaluate the project’s GHG emissions impacts incorporate 

recommendations provided in Appendix G of the CEQA Guidelines.
3
 The following questions 

from Appendix G were evaluated to help assess if the project would result in a significant impact 

on climate change:  

a. Would the project generate GHG emissions, either directly or indirectly, that may have a 

significant impact on the environment? 

b. Would the project conflict with an applicable plan, policy or regulation adopted for the 

purpose of reducing the emissions of GHGs? 

In evaluating GHG related impacts, and in exercising the County’s independent lead agency 

discretion to define a significance threshold applicable to this project, the criteria outlined in the 

County’s Climate Action Plan (CAP) was applied to the project.  Per the CAP, each new project 

within the County subject to CEQA would require to meet one of the following criteria: 

 Projects below the screening threshold of 3,000 metric tons of carbon dioxide equivalent 

(MT CO2E) per year for GHGs are determined to be less than significant and no further 

GHG analysis would be required, or  

 Projects that exceed the screening threshold are able to tier from the GHG analysis 

associated with the CAP by accumulating 100 points from the Screening Tables in 

Appendix F of the CAP.  

Estimated project-generated construction emissions from the project were amortized over the life 

of the project, which is assumed to be 30 years, and then compared to the CAP threshold of 

3,000 MT CO2E per year, consistent with SCAQMD guidance on assessing construction GHG 

emissions.
4
 

                                                 

3
  The CEQA Guidelines do not prescribe specific methodologies for performing an assessment, do not establish 

specific thresholds of significance, and do not mandate specific mitigation measures. Rather, the CEQA 

Guidelines emphasize the lead agency’s discretion to determine the appropriate methodologies and thresholds of 

significance consistent with the manner in which other impact areas are handled in CEQA (CNRA 2009). 
4
  The SCAQMD Draft Guidance Document – Interim CEQA Greenhouse Gas (GHG) Significance Threshold 

(2009) recommends that “construction emissions be amortized over a 30-year project lifetime, so that GHG 

reduction measures will address construction GHG emissions as part of the operational GHG reduction 

strategies.” 



Memorandum — Greenhouse Gas Emissions Assessment 

Camp Ronald McDonald for Good Times Project 

  10239 
 6 March 2017  

3.2 Impact Analysis  

3.2.1 Would the project generate greenhouse gas emissions, either directly or 

indirectly, that may have a significant impact on the environment? 

The proposed project is located in the unincorporated area of Riverside County, which has an 

adopted CAP. The County’s CAP includes GHG inventories of community-wide and municipal 

sources based on the most recent data available for the year 2008. As provided in the County’s 

CAP, projects that exceed a screening threshold of 3,000 MT CO2E are required to garner at least 

100 points worth of reduction quantities from the Screening Tables in Appendix F of the CAP in 

order to determine a project’s consistency with the County’s GHG Technical Report. 

Construction Greenhouse Gas Emissions Analysis 

Construction of the proposed project would result in GHG emissions, which are primarily 

associated with use of off-road construction equipment, on-road vendor trucks, and worker 

vehicles. The County has not proposed or adopted relevant quantitative GHG thresholds for 

construction-generated emissions. Nonetheless, amortized GHG emissions generated during 

construction of the proposed project are included in this assessment for disclosure purposes. 

CalEEMod was used to calculate the annual GHG emissions based on the construction scenario. 

Construction of the proposed project was assumed to commence in January 2018 and reach 

completion in November 2018, lasting a total of 11 months. Construction would involve 

demolition of about 21,165 square-feet of existing structures, clearing and grubbing, and grading 

of the site. The proposed earthwork would not require import or export of soils.  

Standard construction methods would be employed for building construction. Sources of 

emissions would include: off-road construction equipment exhaust, on-road vehicles exhaust and 

entrained road dust (i.e., demolition trucks, material delivery trucks, and worker vehicles), 

fugitive dust associated with site preparation and grading activities, and paving and architectural 

coating activities. Table 2 presents construction emissions for the proposed project in 2018 from 

on-site and off-site emission sources. Detailed assumptions associated with project construction 

are included as an attachment to this memorandum. 

Table 2 

Estimated Annual Construction Greenhouse Gas Emissions 

Year 

CO2 CH4 N2O CO2E 

metric tons per year 

2018 495.35 0.06 0.00 496.75 
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Notes: See Appendix A for detailed results. 
CO2 = carbon dioxide; CH4 = methane; N2O = nitrous oxide; CO2E = carbon dioxide equivalent 

As shown in Table 2, the estimated total GHG emissions during construction of would be 

approximately 497 MT CO2E. Estimated project-generated construction emissions amortized 

over a 30-year period would be approximately 17 MT CO2E per year. GHG emissions generated 

during construction of the proposed project would be short-term in nature, lasting only for the 

duration of the construction period and would not represent a long-term source of GHG 

emissions. 

Operational Greenhouse Gas Emissions Analysis 

Currently, Camp Ronald McDonald for Good Times sees a total of approximately 3,534 persons 

throughout the year including campers and families, volunteer staffing, and employees. As 

discussed previously, proposed updates to the camp include the demolition of the outdated 

structures and construction of updated facilities to replace the demolished structures. The proposed 

facility improvements would not result in an increase in the number of visitors served by the camp 

or camp staff. Rather, the proposed project would provide necessary improvements to serve the 

needs of the existing camp activities and provide modernized facilities for the campers and their 

families. The proposed project would result in a minimal change to existing trips to the project site; 

therefore, it would be reasonable to assume that the proposed updates would not substantially 

increase the camp’s existing operational GHG emissions related to mobile sources, which are 

typically the primary source of GHG emissions from land use development.  

In regards to non-mobile source emissions, newer facilities constructed at the camp may result in 

less GHG emissions per square foot as the new buildings would be more energy efficient as they 

would be constructed in accordance with, at minimum, the most recent adopted California Energy 

Code (Part 6, Title 24, California Code of Regulations) and Riverside County Ordinances. 

Furthermore, indoor and outdoor water consumption and wastewater generation is anticipated to be 

the same as the existing buildings because the proposed project would continue to serve the same 

number of visitors and staff. Accordingly, electricity consumption associated with water supply, 

treatment, and distribution and wastewater treatment would be similar to the existing electricity 

required to provide such water and wastewater services. GHG emissions associated with solid 

waste generation would also be similar to existing solid waste generation as the proposed project 

would accommodate the same amount of visitors and staffs. 

As discussed previously, amortized construction GHG emissions resulting from proposed 

improvements made to the camp are anticipated to be approximately 17 MT CO2E per year 

which would not exceed the County’s threshold of 3,000 MT CO2E per year. As such, operation 

of the proposed project would not result in a substantial increase of long-term GHG emissions, 
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potential GHG impacts of the proposed project would be less than significant and the proposed 

project’s contribution to climate change would not be cumulatively considerable. Therefore, the 

proposed project would be have a less than significant individual and cumulative impact for 

GHG emissions and would not require further analysis regarding utilizing the CAP’s Screening 

Tables. 

3.2.2 Would the project conflict with an applicable plan, policy, or regulation 

adopted for the purpose of reducing the emissions of greenhouse gases? 

As previously discussed, operational project‐specific GHG quantification was not provided 

because the proposed updates would result a minimal change to the camp’s existing operational 

GHG emissions. However, the proposed project would result in amortized construction GHG 

emissions of approximately 17 MT CO2E, which would be significantly below the County’s 

threshold of 3,000 MT CO2E. Because the proposed project would result GHG emissions 

substantially less than the County’s threshold, it would be consistent with the County’s CAP. 

Regarding consistency with Senate Bill (SB) 32 (goal of reducing GHG emissions to 40% below 

1990 levels by 2030) and Executive Order S-3-05 (goal of reducing GHG emissions to 80% 

below 1990 levels by 2050), there are no established protocols or thresholds of significance for 

that future-year analysis. However, CARB forecasts that compliance with the Scoping Plan puts 

the state on a trajectory of meeting these long-term GHG goals, although the specific path to 

compliance is unknown (CARB 2014). The draft Second Update to the Scoping Plan reaffirmed 

that the state is on the path toward achieving these long-term goals, by continuing the cap and 

trade program until 2030 and requiring a 20% reduction in refinery emissions (CARB 2017). As 

discussed previously, the proposed project would result in minimal GHG emissions associated 

with construction of the proposed updates while operational GHG emissions would not result in 

a substantial change compared with existing conditions. Therefore, the proposed project’s GHG 

emissions were estimated to be well below the County’s threshold, thus not conflicting with the 

state’s trajectory toward future GHG reductions. In addition, since the specific path to 

compliance for the state in regards to the long-term goals will likely require development of 

technology or other changes that are not currently known or available, specific additional 

mitigation measures for the proposed project would be speculative and cannot be identified at 

this time. With respect to future GHG targets under SB 32 and Executive Order S-3-05, CARB 

has also made clear its legal interpretation that it has the requisite authority to adopt whatever 

regulations are necessary, beyond the AB 32 horizon year of 2020, to meet the reduction targets 

in 2030 and in 2050; this legal interpretation by an expert agency provides evidence that future 

regulations will be adopted to continue the state on its trajectory toward meeting these future 

GHG targets. 



Memorandum — Greenhouse Gas Emissions Assessment 

Camp Ronald McDonald for Good Times Project 

  10239 
 9 March 2017  

Based on the preceding considerations, the proposed project would not conflict with an 

applicable plan, policy, or regulation adopted for the purpose of reducing the emissions of 

GHGs, and no mitigation is required. This impact would be less than significant. 

4 CONCLUSIONS 

The proposed project’s potential effect on global climate change was evaluated, and emissions of 

GHGs were estimated based on the use of construction equipment and vehicle trips associated 

with construction activities. Estimated total GHG emissions generated during construction would 

be 497 MT CO2E resulting in amortized (over a 30-year period) GHG emissions of 17 MT 

CO2E. Operational GHG emissions associated with the proposed project were not determined to 

result in a substantial change to the existing camp’s operational GHG emissions, the primary 

source of operational GHG emissions are attributed to mobile sources, which would not increase 

as a result of the proposed project. Therefore, the proposed project’s GHG emissions would be 

substantially below the County’s significance threshold of 3,000 MT CO2E. Impacts associated 

with project-generated GHG emissions would be less than significant. 
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CalEEMod Version: CalEEMod.2016.3.1 Page 1 of 1 Date: 3/13/2017 11:56 AM

Camp Ronald McDonald - Riverside-South Coast County, Annual

Camp Ronald McDonald

Riverside-South Coast County, Annual

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Apartments Low Rise 205.00 Dwelling Unit 1.19 51,816.00 205

User Defined Recreational 1.00 User Defined Unit 0.47 20,361.00 0

1.2 Other Project Characteristics

Urbanization Rural Wind Speed (m/s) 2.4 Precipitation Freq (Days) 28

Climate Zone 10 Operational Year 2019

Utility Company Riverside Public Utilities

CO2 Intensity 

(lb/MWhr)

1325.65 CH4 Intensity 

(lb/MWhr)

0.029 N2O Intensity 

(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data

Project Characteristics - Camp Ronald McDonald. Riverside County (SCAB).

Land Use - The proposed project would construct 51,816 square feet of short-term housing (205 beds) and 20,361 square feet of recreational facilities.

Construction Phase - Construction assumed to occur from Jan 2018 to Nov 2018.

Off-road Equipment - 

Grading - 

Demolition - Demolition of 21,165 square feet of existing facilities.

Trips and VMT - Rounded trips.

Area Coating - Defaults.



Table Name Column Name Default Value New Value

tblArchitecturalCoating EF_Parking 100.00 0.00

tblAreaCoating Area_EF_Parking 100 0

tblConstructionPhase PhaseEndDate 12/10/2018 11/26/2018

tblConstructionPhase PhaseStartDate 11/27/2018 11/13/2018

tblLandUse BuildingSpaceSquareFeet 205,000.00 51,816.00

tblLandUse BuildingSpaceSquareFeet 0.00 20,361.00

tblLandUse LandUseSquareFeet 205,000.00 51,816.00

tblLandUse LandUseSquareFeet 0.00 20,361.00

tblLandUse LotAcreage 12.81 1.19

tblLandUse LotAcreage 0.00 0.47

tblLandUse Population 586.00 205.00

tblProjectCharacteristics OperationalYear 2018 2019

tblProjectCharacteristics UrbanizationLevel Urban Rural

tblTripsAndVMT VendorTripNumber 25.00 26.00

31.00 32.00

tblTripsAndVMT WorkerTripNumber 13.00 14.00

tblTripsAndVMT WorkerTripNumber



NOx CO SO2 Fugitive 

PM10

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2

2.0 Emissions Summary

2.1 Overall Construction

Unmitigated Construction

ROG NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

Exhaust 

PM10

PM10 

Total

2018 0.6665 2.4904 2.5164 5.6000e-

003

0.2814 0.1280 0.4094 0.0778 0.1230 0.2008 0.0000 495.3476 495.3476 0.0562 0.0000 496.7513

Maximum 0.6665 2.4904 2.5164 5.6000e-

003

0.0562 0.0000 496.75130.2814 0.1280 0.4094 0.0778 0.1230 0.2008

SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 495.3476 495.3476

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction

ROG NOx CO Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

2018 0.6665 2.4904 2.5164 5.6000e-

003

0.2814 0.1280 0.4094 0.0778 0.1230 0.2008 0.0000 495.3474 495.3474 0.0562 0.0000 496.7511

Maximum 0.6665 2.4904 2.5164 5.6000e-

003

0.2814 0.1280 0.4094 0.0778 0.1230 0.2008 0.0000 495.3474 495.3474 0.0562 0.0000 496.7511

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 0.000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



3.0 Construction Detail

Construction Phase

Phase 

Number

Phase Name Phase Type Start Date End Date Num Days 

Week

Num Days Phase Description

1 Demolition Demolition 1/1/2018 1/26/2018 5 20

2 Site Preparation Site Preparation 1/27/2018 1/30/2018 5 2

200

3 Grading Grading 1/31/2018 2/5/2018 5

11/26/2018 5

4

4 Building Construction Building Construction 2/6/2018 11/12/2018 5

10

Acres of Grading (Site Preparation Phase): 1

Acres of Grading (Grading Phase): 1.5

Acres of Paving: 0

Residential Indoor: 104,927; Residential Outdoor: 34,976; Non-Residential Indoor: 30,542; Non-Residential Outdoor: 10,181; Striped 

Parking Area: 0 (Architectural Coating – sqft)

5 Architectural Coating Architectural Coating 11/13/2018



OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Architectural Coating Air Compressors 1 6.00 78 0.48

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Cranes 1 6.00 231 0.29

Building Construction Forklifts 1 6.00 89 0.20

Site Preparation Graders 1 8.00 187 0.41

Demolition Rubber Tired Dozers 1 8.00 247 0.40

Grading Rubber Tired Dozers 1 6.00 247 0.40

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Demolition Tractors/Loaders/Backhoes 3 8.00 97 0.37

Grading Tractors/Loaders/Backhoes 1 7.00 97 0.37

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Grading Graders 1 6.00 187 0.41

Site Preparation Rubber Tired Dozers 1 7.00 247 0.40

Building Construction Welders 3 8.00 46 0.45

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

Architectural Coating 1 32.00 0.00 0.00 19.80 7.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 7 156.00 26.00 0.00 19.80 7.90 20.00 LD_Mix HDT_Mix HHDT

Demolition 5 14.00 0.00 96.00 19.80 7.90 20.00 LD_Mix HDT_Mix HHDT

Grading 3 8.00 0.00 0.00 19.80 7.90 20.00 LD_Mix HDT_Mix HHDT

HDT_Mix HHDTSite Preparation 3 8.00 0.00 0.00 19.80 7.90 20.00 LD_Mix



3.1 Mitigation Measures Construction

SO2 Fugitive 

PM10

Exhaust 

PM10

PM2.5 

Total

Bio- CO2 NBio- CO2

3.2 Demolition - 2018

Unmitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

Fugitive Dust 0.0105 0.0000 0.0105 1.5900e-

003

0.0000 1.5900e-

003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0248 0.2436 0.1511 2.4000e-

004

0.0144 0.0144 0.0134 0.0134 0.0000 21.6923 21.6923 5.5000e-

003

0.0000 21.8297

Total 0.0248 0.2436 0.1511 2.4000e-

004

5.5000e-

003

0.0000 21.82970.0105 0.0144 0.0248 1.5900e-

003

0.0134 0.0150

SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 21.6923 21.6923

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

Hauling 2.9000e-

004

0.0134 1.6300e-

003

4.0000e-

005

8.3000e-

004

5.0000e-

005

8.8000e-

004

2.3000e-

004

5.0000e-

005

2.7000e-

004

0.0000 3.5487 3.5487 2.4000e-

004

0.0000 3.5546

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 9.6000e-

004

7.5000e-

004

7.7000e-

003

2.0000e-

005

2.0700e-

003

1.0000e-

005

2.0900e-

003

5.5000e-

004

1.0000e-

005

5.6000e-

004

0.0000 1.8368 1.8368 5.0000e-

005

0.0000 1.8381

Total 1.2500e-

003

0.0142 9.3300e-

003

6.0000e-

005

2.9000e-

004

0.0000 5.39272.9000e-

003

6.0000e-

005

2.9700e-

003

7.8000e-

004

6.0000e-

005

8.3000e-

004

0.0000 5.3855 5.3855



SO2 Fugitive 

PM10

Exhaust 

PM10

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

Fugitive Dust 0.0105 0.0000 0.0105 1.5900e-

003

0.0000 1.5900e-

003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0248 0.2436 0.1511 2.4000e-

004

0.0144 0.0144 0.0134 0.0134 0.0000 21.6923 21.6923 5.5000e-

003

0.0000 21.8297

Total 0.0248 0.2436 0.1511 2.4000e-

004

5.5000e-

003

0.0000 21.82970.0105 0.0144 0.0248 1.5900e-

003

0.0134 0.0150

SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 21.6923 21.6923

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

Hauling 2.9000e-

004

0.0134 1.6300e-

003

4.0000e-

005

8.3000e-

004

5.0000e-

005

8.8000e-

004

2.3000e-

004

5.0000e-

005

2.7000e-

004

0.0000 3.5487 3.5487 2.4000e-

004

0.0000 3.5546

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 9.6000e-

004

7.5000e-

004

7.7000e-

003

2.0000e-

005

2.0700e-

003

1.0000e-

005

2.0900e-

003

5.5000e-

004

1.0000e-

005

5.6000e-

004

0.0000 1.8368 1.8368 5.0000e-

005

0.0000 1.8381

Total 1.2500e-

003

0.0142 9.3300e-

003

6.0000e-

005

2.9000e-

004

0.0000 5.39272.9000e-

003

6.0000e-

005

2.9700e-

003

7.8000e-

004

6.0000e-

005

8.3000e-

004

0.0000 5.3855 5.3855



SO2 Fugitive 

PM10

Exhaust 

PM10

PM2.5 

Total

Bio- CO2 NBio- CO2

3.3 Site Preparation - 2018

Unmitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

Fugitive Dust 5.8000e-

003

0.0000 5.8000e-

003

2.9500e-

003

0.0000 2.9500e-

003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.8100e-

003

0.0208 8.0800e-

003

2.0000e-

005

9.5000e-

004

9.5000e-

004

8.8000e-

004

8.8000e-

004

0.0000 1.5743 1.5743 4.9000e-

004

0.0000 1.5866

Total 1.8100e-

003

0.0208 8.0800e-

003

2.0000e-

005

4.9000e-

004

0.0000 1.58665.8000e-

003

9.5000e-

004

6.7500e-

003

2.9500e-

003

8.8000e-

004

3.8300e-

003

SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 1.5743 1.5743

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

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 5.0000e-

005

4.0000e-

005

4.4000e-

004

0.0000 1.2000e-

004

0.0000 1.2000e-

004

3.0000e-

005

0.0000 3.0000e-

005

0.0000 0.1050 0.1050 0.0000 0.0000 0.1050

Total 5.0000e-

005

4.0000e-

005

4.4000e-

004

0.0000 0.0000 0.0000 0.10501.2000e-

004

0.0000 1.2000e-

004

3.0000e-

005

0.0000 3.0000e-

005

0.0000 0.1050 0.1050



SO2 Fugitive 

PM10

Exhaust 

PM10

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

Fugitive Dust 5.8000e-

003

0.0000 5.8000e-

003

2.9500e-

003

0.0000 2.9500e-

003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.8100e-

003

0.0208 8.0800e-

003

2.0000e-

005

9.5000e-

004

9.5000e-

004

8.8000e-

004

8.8000e-

004

0.0000 1.5743 1.5743 4.9000e-

004

0.0000 1.5866

Total 1.8100e-

003

0.0208 8.0800e-

003

2.0000e-

005

4.9000e-

004

0.0000 1.58665.8000e-

003

9.5000e-

004

6.7500e-

003

2.9500e-

003

8.8000e-

004

3.8300e-

003

SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 1.5743 1.5743

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

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 5.0000e-

005

4.0000e-

005

4.4000e-

004

0.0000 1.2000e-

004

0.0000 1.2000e-

004

3.0000e-

005

0.0000 3.0000e-

005

0.0000 0.1050 0.1050 0.0000 0.0000 0.1050

Total 5.0000e-

005

4.0000e-

005

4.4000e-

004

0.0000 0.0000 0.0000 0.10501.2000e-

004

0.0000 1.2000e-

004

3.0000e-

005

0.0000 3.0000e-

005

0.0000 0.1050 0.1050



SO2 Fugitive 

PM10

Exhaust 

PM10

PM2.5 

Total

Bio- CO2 NBio- CO2

3.4 Grading - 2018

Unmitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

Fugitive Dust 9.8300e-

003

0.0000 9.8300e-

003

5.0500e-

003

0.0000 5.0500e-

003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 2.9900e-

003

0.0341 0.0135 3.0000e-

005

1.5900e-

003

1.5900e-

003

1.4600e-

003

1.4600e-

003

0.0000 2.5787 2.5787 8.0000e-

004

0.0000 2.5988

Total 2.9900e-

003

0.0341 0.0135 3.0000e-

005

8.0000e-

004

0.0000 2.59889.8300e-

003

1.5900e-

003

0.0114 5.0500e-

003

1.4600e-

003

6.5100e-

003

SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 2.5787 2.5787

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

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 1.1000e-

004

9.0000e-

005

8.8000e-

004

0.0000 2.4000e-

004

0.0000 2.4000e-

004

6.0000e-

005

0.0000 6.0000e-

005

0.0000 0.2099 0.2099 1.0000e-

005

0.0000 0.2101

Total 1.1000e-

004

9.0000e-

005

8.8000e-

004

0.0000 1.0000e-

005

0.0000 0.21012.4000e-

004

0.0000 2.4000e-

004

6.0000e-

005

0.0000 6.0000e-

005

0.0000 0.2099 0.2099



SO2 Fugitive 

PM10

Exhaust 

PM10

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

Fugitive Dust 9.8300e-

003

0.0000 9.8300e-

003

5.0500e-

003

0.0000 5.0500e-

003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 2.9900e-

003

0.0341 0.0135 3.0000e-

005

1.5900e-

003

1.5900e-

003

1.4600e-

003

1.4600e-

003

0.0000 2.5787 2.5787 8.0000e-

004

0.0000 2.5988

Total 2.9900e-

003

0.0341 0.0135 3.0000e-

005

8.0000e-

004

0.0000 2.59889.8300e-

003

1.5900e-

003

0.0114 5.0500e-

003

1.4600e-

003

6.5100e-

003

SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 2.5787 2.5787

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

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 1.1000e-

004

9.0000e-

005

8.8000e-

004

0.0000 2.4000e-

004

0.0000 2.4000e-

004

6.0000e-

005

0.0000 6.0000e-

005

0.0000 0.2099 0.2099 1.0000e-

005

0.0000 0.2101

Total 1.1000e-

004

9.0000e-

005

8.8000e-

004

0.0000 1.0000e-

005

0.0000 0.21012.4000e-

004

0.0000 2.4000e-

004

6.0000e-

005

0.0000 6.0000e-

005

0.0000 0.2099 0.2099



SO2 Fugitive 

PM10

Exhaust 

PM10

PM2.5 

Total

Bio- CO2 NBio- CO2

3.5 Building Construction - 2018

Unmitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

Off-Road 0.2592 1.7428 1.3877 2.2000e-

003

0.1058 0.1058 0.1022 0.1022 0.0000 184.2346 184.2346 0.0371 0.0000 185.1618

Total 0.2592 1.7428 1.3877 2.2000e-

003

0.0371 0.0000 185.16180.1058 0.1058 0.1022 0.1022

SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 184.2346 184.2346

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

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 0.0104 0.3400 0.0691 7.5000e-

004

0.0188 3.0300e-

003

0.0218 5.4200e-

003

2.9000e-

003

8.3200e-

003

0.0000 71.5206 71.5206 5.8100e-

003

0.0000 71.6658

Worker 0.1068 0.0839 0.8582 2.2700e-

003

0.2309 1.4300e-

003

0.2323 0.0613 1.3200e-

003

0.0626 0.0000 204.6710 204.6710 5.9800e-

003

0.0000 204.8205

Total 0.1172 0.4239 0.9273 3.0200e-

003

0.0118 0.0000 276.48630.2497 4.4600e-

003

0.2542 0.0667 4.2200e-

003

0.0710 0.0000 276.1916 276.1916



SO2 Fugitive 

PM10

Exhaust 

PM10

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

Off-Road 0.2592 1.7428 1.3877 2.2000e-

003

0.1058 0.1058 0.1022 0.1022 0.0000 184.2344 184.2344 0.0371 0.0000 185.1616

Total 0.2592 1.7428 1.3877 2.2000e-

003

0.0371 0.0000 185.16160.1058 0.1058 0.1022 0.1022

SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 184.2344 184.2344

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

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 0.0104 0.3400 0.0691 7.5000e-

004

0.0188 3.0300e-

003

0.0218 5.4200e-

003

2.9000e-

003

8.3200e-

003

0.0000 71.5206 71.5206 5.8100e-

003

0.0000 71.6658

Worker 0.1068 0.0839 0.8582 2.2700e-

003

0.2309 1.4300e-

003

0.2323 0.0613 1.3200e-

003

0.0626 0.0000 204.6710 204.6710 5.9800e-

003

0.0000 204.8205

Total 0.1172 0.4239 0.9273 3.0200e-

003

0.0118 0.0000 276.48630.2497 4.4600e-

003

0.2542 0.0667 4.2200e-

003

0.0710 0.0000 276.1916 276.1916



SO2 Fugitive 

PM10

Exhaust 

PM10

PM2.5 

Total

Bio- CO2 NBio- CO2

3.6 Architectural Coating - 2018

Unmitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

Archit. Coating 0.2565 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.4900e-

003

0.0100 9.2700e-

003

1.0000e-

005

7.5000e-

004

7.5000e-

004

7.5000e-

004

7.5000e-

004

0.0000 1.2766 1.2766 1.2000e-

004

0.0000 1.2797

Total 0.2580 0.0100 9.2700e-

003

1.0000e-

005

1.2000e-

004

0.0000 1.27977.5000e-

004

7.5000e-

004

7.5000e-

004

7.5000e-

004

SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 1.2766 1.2766

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

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 1.1000e-

003

8.6000e-

004

8.8000e-

003

2.0000e-

005

2.3700e-

003

1.0000e-

005

2.3800e-

003

6.3000e-

004

1.0000e-

005

6.4000e-

004

0.0000 2.0992 2.0992 6.0000e-

005

0.0000 2.1007

Total 1.1000e-

003

8.6000e-

004

8.8000e-

003

2.0000e-

005

6.0000e-

005

0.0000 2.10072.3700e-

003

1.0000e-

005

2.3800e-

003

6.3000e-

004

1.0000e-

005

6.4000e-

004

0.0000 2.0992 2.0992



SO2 Fugitive 

PM10

Exhaust 

PM10

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

Archit. Coating 0.2565 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.4900e-

003

0.0100 9.2700e-

003

1.0000e-

005

7.5000e-

004

7.5000e-

004

7.5000e-

004

7.5000e-

004

0.0000 1.2766 1.2766 1.2000e-

004

0.0000 1.2797

Total 0.2580 0.0100 9.2700e-

003

1.0000e-

005

1.2000e-

004

0.0000 1.27977.5000e-

004

7.5000e-

004

7.5000e-

004

7.5000e-

004

SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 1.2766 1.2766

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

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 1.1000e-

003

8.6000e-

004

8.8000e-

003

2.0000e-

005

2.3700e-

003

1.0000e-

005

2.3800e-

003

6.3000e-

004

1.0000e-

005

6.4000e-

004

0.0000 2.0992 2.0992 6.0000e-

005

0.0000 2.1007

Total 1.1000e-

003

8.6000e-

004

8.8000e-

003

2.0000e-

005

6.0000e-

005

0.0000 2.10072.3700e-

003

1.0000e-

005

2.3800e-

003

6.3000e-

004

1.0000e-

005

6.4000e-

004

0.0000 2.0992 2.0992
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INTRODUCTION 

 
This report presents an updated geotechnical investigation conducted for the Camp 
Ronald McDonald for Good Times in Mountain Center, California.  The subject site 
occupies about 60± acres and is located near the center portion of Section 4, Township 
6 South, Range 3 East, S.B.B.&M at 56400 Apple Canyon Road in the Mountain Center 
Area of Riverside County, California.  The Assessor Parcel Number for the property is 
568-070-025.  This update report is based on testing and exploration previously 
conducted by our firm on the subject property, and our current review of existing site 
conditions.  This report provides preliminary design parameters that may be applied to 
development on the site.  The following references were used in the preparation of this 
report: 

 
▪ Planning Case Progress Report, Project /Case Information, Case CUP03204R1, 

dated June 11, 2020, prepared by Riverside County Planning Department.   
 

▪ Conditional Use Permit, Case #: CUP03204R1, Parcel No. 568-070-025, dated 
March 25, 2015, prepared by Riverside County Planning Department.   

 
▪ A report entitled “Geotechnical Exploration, Camp Ronald McDonald Facility 

56400 Apple Canyon Road, Mountain Center Area, Riverside County, California”, 

dated April 1, 2010 and prepared Inland Foundation Engineering, Inc.  
  

▪ A report entitled “Geotechnical Investigation Report Update, Camp Ronald 
McDonald Facility, 56400 Apple Canyon Road, Mountain Center Area, Riverside 
County, California”, dated May 5, 2017 and prepared Inland Foundation 

Engineering, Inc.   
 

▪ Plans entitled “CRM 3204 R1CUP Exhibits 2014”, prepared by Andrew 

Holmquist, P.E.   
 

▪ A report entitled “Preliminary Geotechnical Exploration Update, Camp Ronald 
McDonald Facility, 56400 Apple Canyon Road, Mountain Center Area, Riverside 
County, California”, dated May 27, 2008, prepared by Inland Foundation 
Engineering, Inc. 

 
▪ A percolation investigation report dated September 11, 2006, entitled 

“Percolation Investigation, Proposed Camp Improvements, 56400 Apple Canyon 
Road, Mountain Center Area of Riverside County, California, A.P.N. 568-070-001 
& 002”, prepared by Inland Foundation Engineering, Inc. 
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▪ A geotechnical exploration report dated January 31, 2006, entitled “Preliminary 

Geotechnical Investigation, Proposed Dining Hall and Administration Facility, 
Camp Ronald McDonald for Good Times, Mountain Center, California”, prepared 

by Inland Foundation Engineering, Inc.  
 

▪ A geotechnical investigation report dated October 19, 1994, entitled 
“Geotechnical Investigation, Camp Ronald McDonald for Good Times, Garner 
Valley Area, Riverside County, California”, prepared by Inland Foundation 
Engineering, Inc. 

 
▪ A report entitled "Geology and Seismicity Review for Camp Ronald McDonald" 

dated September 26, 1994, prepared by Lewis S. Lohr & Associates. 
 

▪ A plan entitled "Preliminary Master Plan for Camp Ronald McDonald for Good 
Times, Southern California Children's Cancer Services, Inc.", with a revised date 
of September 26, 1994, prepared by Schmidt Copeland Parker Stevens, Inc. 

 
▪ A report entitled "Groundwater Investigation, Portion of Assessor's Parcel 568-

070-001 & 002" dated June 22, 1994 and prepared by Inland Foundation 
Engineering, Inc. 

 
▪ A preliminary soil investigation report dated June 6, 1994, entitled 

"Geotechnical Investigation, Proposed Infirmary Building, Camp Ronald 
McDonald for Good Times, Garner Valley Area, Riverside County, California", 
prepared by Inland Foundation Engineering, Inc. 
 

▪ A percolation investigation report dated May 26, 1994, entitled "Percolation 
Investigation, Proposed Infirmary Building, Camp Ronald McDonald for Good 
Times", prepared by Inland Foundation Engineering, Inc. 
 

▪ A hydrology and hydraulics report dated April 25, 1994 entitled "Hydrology and 
Hydraulics Report, Camp Ronald McDonald for Good Times", prepared by Cozad 
and Thomsen, Inc. 

 
Additional references are appended.   
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SCOPE OF SERVICE 

 
The purpose of this geotechnical report is to provide updated geotechnical parameters 
for design and construction of the proposed improvements on the site.  The scope of the 
geotechnical services included: 
 
 

▪ Updated review of 2019 California Building Code (CBC) requirements and the 

current geologic site conditions. 

 

▪ Evaluation of the engineering and geologic data previously collected for the 

project site. 

 

▪ Preparation of this report with updated geotechnical conclusions and 

recommendations for design and construction. 

 
The tasks performed to achieve these objectives included: 
 

▪ Collection and review of new and existing data relative to the site. 

 

▪ Visual reconnaissance of the site and surrounding area to evaluate the presence 

of unstable or adverse geologic conditions. 

 

▪ Analysis of the data collected and preparation of this report with our updated 

geotechnical conclusions and recommendations. 

 
Evaluation of hazardous waste was not within the scope of service provided by this 
report.  The evaluation of seismic hazards was based upon field mapping, literature 
review and limited subsurface exploration previously conducted at the site.  Because 
the site is not located in a defined active fault zone, a detailed subsurface investigation 
in this regard was not conducted.  The information in this report represents professional 
opinions that have been developed using that degree of care and skill ordinarily 
exercised, under similar circumstances, by reputable geotechnical consultants 
practicing in this or similar localities.  No warranty, either expressed or implied, is made 
as to the professional advice included in this report. 
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PROJECT DESCRIPTION 

 
The site under consideration occupies about 60± acres and is located north of Apple 
Canyon Road in the Mountain Center area of Riverside County, California.  The site is 
bounded to the east and north by U.S. Forest Service land, to the west by Hurkey Creek 
Campground, and to the south by primarily vacant land. The location of the project site 
is shown on Figure 1 below. 
 
Figure 1:  USGS Topographic Map, Idyllwild 7.5’ Quadrangle, and Aerial Photograph (2014)     

 
 
The site is currently used by Camp Ronald McDonald as a camping/retreat facility.  
Several structures are present on the site, including housing units, offices, a medical 
facility, storage units, and various meeting and recreation places.  A new dining hall and 
cabin cluster have recently been constructed on the site.  The site is generally planar 
with a gradient to the south.  Steeper terrain is present on the far northern region of the 
site.  An intermittent stream is located in the eastern region of the site and drains to the 
south.  Vegetation consists of a moderate growth of seasonal weeds and grasses and 
scattered pines.   
 

APPROXIMATE 
LOCATION OF SITE 
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Based on our review of the project documents and discussions with Camp Ronald 
McDonald, we understand that the proposed improvements under Conditional Use 
Permit # CUP0304R1 include additional cabin clusters, amphitheater, administration 
building, entry station, parking areas, pool, pool house, creative/performing arts center 
and improvements east of the seasonal creek, including staff housing, maintenance 
building, stables, and nature building.  These will be located throughout the facility and 
will be underlain by various soil conditions.  A site plan indicating the existing and 
proposed improvements is presented in Appendix A.   
 
We anticipate that the structures will not exceed two stories in height and will be of 
wood frame construction primarily supported on continuous wall type footings.  Footing 
loads are assumed to not exceed 3,000 pounds per lineal foot.  Information provided 
from the structural engineer indicates that the period T is less than 0.5 seconds for the 
planned structures.    
 
GEOLOGIC SETTING 

 
The subject site is situated within a natural geomorphic province in southwestern 
California known as the Peninsular Ranges, which is characterized by steep, elongated 
ranges and valleys that trend northwesterly.  This province is believed to have 
originated as a thick accumulation of predominantly marine sedimentary and volcanic 
rocks during the late Paleozoic and early Mesozoic (pre-batholithic rocks).  Following 
this accumulation, in mid-Cretaceous time, the province underwent a pronounced 
episode of mountain building.  The accumulated rocks were then complexly 
metamorphosed and intruded by igneous rocks, known locally as the Southern 
California Batholith.  A period of erosion followed the mountain building, and during the 
late Cretaceous and Cenozoic time, sedimentary and subordinate volcanic rocks were 
deposited upon the eroded surfaces of the batholithic and pre-batholithic rocks (post-
batholithic rocks).  Most of these post-batholithic rocks occur along the western and 
northern portion of the province. 
 
Based on regional geologic mapping by Dibblee (1982) as shown on following Geologic 
Map, the site is underlain by younger surficial deposits (alluvial sand, gravel, and clay).  
Figure 2 below shows a portion of the Geologic Map of the Idyllwild 15’ Quadrangle 

(Dibblee, 1982) depicting the approximate location of the project site. 
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Figure 2:  Geologic Map of the Idyllwild 15’ Quadrangle (Dibblee, 1982) 

 
 
Mapping by Lancaster, et al. (2012) indicates that most of the site is underlain by young 
(Holocene and late Pleistocene) alluvial fan deposits consisting of unconsolidated to 
slightly consolidated, undissected to slightly dissected boulder, cobble, gravel, sand, 
and silt deposits.  Figure 3 below shows a portion of the Preliminary Geologic Map of 
the Palm Springs 30’ x 60’ Quadrangle (Lancaster, et al., 2012) showing the mapped 
geologic units in the vicinity of the project.   
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

APPROXIMATE SITE 
LOCATION  
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Figure 3:  Preliminary Geologic Map of the Palm Springs 30’ x 60’ Quadrangle (Lancaster, et al., 2012) 

 
 

 
 
 

 
Figure 4 below shows a portion of the C.D.M.G. Earthquake Fault Zone Map of the NW 
¼ Idyllwild Quadrangle (C.D.M.G., 1974).  This map shows that the site is located just 
outside of a State of California "Alquist-Priolo Earthquake Fault Zone" for fault rupture 
hazard associated with the Hot Springs Fault.  The Hot Springs Fault has been included 
along with the Buck Ridge Fault to form an offshoot to the San Jacinto Fault Zone and 
comprises a length of 75 kilometers.   
 
 

APPROXIMATE SITE 
LOCATION  
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Figure 4: C.D.M.G. Earthquake Fault Zone Map of the NW ¼ Idyllwild Quadrangle (C.D.M.G., 1974) 

 
 
The Hot Springs Fault, originally named by Fraser (1931), steps eastward off the 
southeastern extent of the Claremont Fault, approximately 3 km north of the City of 
Hemet.  It is expressed as a zone of faults that can be traced for about 50 km southeast 
along the mountain front of Garner Valley where the main trace is lost beneath the 
alluvium.  Due to the lateral discontinuity of a single fault segment, and in order to 
include the large number of secondary faults along the Hot Springs trend, the term “fault 

zone” is used herein to describe the larger structural zone.  A dominant southeast-
striking fault can be identified along most of the length of the zone, however, and the 
name “Hot Springs fault” is applied to this feature (Onderdonk, 2008).   
 
Although the State of California has not evaluated the specific fault characteristics of 
this zone, the Hot Springs Fault should be considered as having a maximum moment 
magnitude (Mw) of up to 6.7 and an estimated slip rate of 3.3-5.0± mm/year, primarily 
based on the length of the fault zone and it’s inclusion as an active fault within the State. 
 
Geomorphic expression and seismic activity suggest that although the Hot Springs fault 
is still active, it is not as active as the parallel Casa Loma fault (San Jacinto fault zone) 
to the southwest (Onderdonk, 2008).  The San Jacinto Fault is considered to be one of 
the major splays of the San Andreas Fault system and is considered to be the most 
seismically active faults in southern California (Sharp, 1967).  The tectonics and 
structure of the San Jacinto Fault Zone is very complex and is composed of numerous 
faults that are discontinuous and/or "en-echelon" in nature.   
 
 

APPROXIMATE SITE 
LOCATION  



 

________________________________________ 
Geotechnical Update – Camp Ronald McDonald 

Project No. C457-007 – November 2020                     9 of 36           Inland Foundation Engineering, Inc. 

The San Jacinto Fault (Anza Segment) is a right-lateral, strike-slip fault, with an 
estimated maximum moment magnitude (Mw) earthquake of Mw7.2.   
 
A review of the County of Riverside Land Information System mapping indicates that the 
site does not lie within a State or County Earthquake Fault Zone.  This is shown on 
Figure 5 below:   
 
             Figure 5: County of Riverside Land Information System, 2020 

 
 
 
 
Groundwater:  Groundwater was encountered during our January 2006 exploration at 
depths ranging from seven (7) to 12.5 feet beneath the existing ground surface in the 
southwestern portion of the site.  Previous exploration in 1994 encountered 
groundwater at depths ranging from seven to 14.5 feet beneath the existing ground 
surface.  In October 2005, several on-site monitoring wells were installed for a 
percolation investigation.  Observation of groundwater levels in these wells from 
October 2005 through March 2006 indicated that groundwater levels in the western and 
southeastern portions of the property were within 10 feet of the ground surface.   
Groundwater levels in the northeast corner of the property, however, were at least 16 
feet deep.   
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Groundwater was encountered during our 2010 exploration across the site at depths 
ranging from 11 to 25 feet.  Table 1 shows the depths to groundwater within our 2010 
exploratory borings: 
 
Table 1: Encountered Depths to Groundwater  
 

Boring No. Date Drilled Depth to Groundwater (ft.) 

B-01 1/5/10 20 

B-02 1/5/10 11 

B-03 1/5/10 22 

B-04 1/5/10 18 

B-05 1/7/10 19 

B-06 1/7/10 15 

B-07 1/7/10 18 

B-08 1/7/10 22 

B-09 1/7/10 25 

 
Seismicity:  The site is located in a seismically active area, typical for southern 
California.  According to maps compiled by the California Department of Conservation, 
Division of Mines and Geology (DMG) and California Geologic Survey (CGS) the major 
faults influencing the site, distances and maximum earthquake magnitudes are shown in 
Table 2. 
 

Table 2: Fault Zones, Distances and Maximum Earthquake Magnitudes 
 

Fault Zone Distance (Km) 
Earthquake 

Magnitude (Mw) 
Hot Springs-Buck Ridge (San Jacinto) 0.1 6.7 

San Jacinto-Anza 7.4 7.2 

San Jacinto-San Jacinto Valley 22.5 7.2 

Glen Helen-Lytle Creek (San Jacinto) 27.8 7.0 

San Jacinto-Coyote Creek 28.9 6.8 

 
Although the Hot Springs fault lies closer to the project site, it is our opinion that the 
larger and more active San Jacinto fault zone (Anza segment) should be considered as 
the controlling fault for the seismicity analysis for this project.   Published fault 
parameters indicate an estimated maximum moment magnitude (Mw) earthquake of 7.2 
for the Anza segment of the San Jacinto fault zone (CGS, 2002).  However, for seismic 
design purposes, based on recent published parameters for faults in California from the 
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Working Group on Earthquake Probabilities (Field and others, 2014) we are considering 
that a cascading effect of rupture will occur along the entire length of the San Jacinto 
Fault Zone (which includes the San Bernardino Valley, San Jacinto Valley (Casa Loma), 
Anza, Clark, Borrego Springs, Coyote Creek, and Superstition Mountain fault segments 
collectively) rather than just the singular Anza Fault segment.  Based on published 
rupture-model data (Petersen et al., 2008), the total rupture area of these combined 
faults is 4,017.3 square kilometers with an associated Maximum Moment Magnitude 
(MW) of 7.8.   
 
Seismic Parameters:  The site coordinates (WGS 84) are 33.6802°N / -116.6763°W.   
On the bases of the subsurface conditions and local fault characteristics, a detailed 
summary of the site-specific ground motion analysis, which follows Section 21 of the 
ASCE 7-16 (2017) and the 2019 California Building Code is presented below, with the 
Seismic Design Parameters Summary appended.   
 

• Mapped Spectral Acceleration Parameters (CBC 1613A2.1) 
 
Based on maps prepared by the USGS (Risk-Adjusted Maximum Considered 
Earthquake (MCER) Ground Motion Parameter for the Coterminous United States 
for the 0.2 and 1-second Spectral Response Acceleration (5% of Critical 
Damping), a value of 1.59g for the 0.2 second period (Ss) and 0.618g for the 1.0 
second period (S1) was calculated (ASCE 7-16 Figures 22-1, 22-2 and CBC 
1614A.2.1).   

 
• Site Classification (CBC 1613A.2.2 & ASCE 7-16 Chapter 20) 

 
Our subconsultant Terra Geosciences, conducted a geophysical shear-wave 
velocity survey on the southeasterly portion of the project site.  The approximate 
location of the shear wave survey is shown on Figure 6 Google Earth® imagery 
below.  A copy of the shear wave survey results is appended.    
 
 
 
 
 
 
 
 
 
 



 

________________________________________ 
Geotechnical Update – Camp Ronald McDonald 

Project No. C457-007 – November 2020                     12 of 36           Inland Foundation Engineering, Inc. 

             Figure 6: Google Earth® Imagery and Shear Wave Survey Location 

 
 

Based on the site-specific measured shear wave value of 337.4 m/sec (1,107.2 
feet/second), the soil profile type used should be Site Class “D”.  This Class is 
defined as having the upper 100 feet (30 meters) of the subsurface being 
underlain by stiff soils with average shear-wave velocities of 600 to 1,200 
feet/second, as detailed within Appendix D.   

 
• Site Coefficients (CBC 1613A2.3(1) and 1613A2.3(2) 

 
Fa = 1.0 
Fv = 1.7   
 

• Probabilistic (MCER) Ground Motions (ASCE 7 Section 21.2.1)  
 
Per Section 21.2.1, the probabilistic MCE spectral accelerations shall be taken as 
the spectral response accelerations in the direction of maximum response 
represented by a five percent damped acceleration response spectrum that is 
expected to achieve a one percent probability of collapse within a 50-year period. 
  
The probabilistic analysis included the use of Open Seismic Hazard Analysis 
(OpenSHA).  The selected Earthquake Rupture Forecast (ERF) was UCERF3 
along with a Probability of Exceedance of 2% in 50 years.  The average of four 
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Next Generation Attenuation West-2 Relations (2014 NGA) were utilized to 
produce a response spectrum.  These included Chiou & Youngs (2014), 
Abramson et al., (2014), Boore, et al., (2014) and Campbell & Borzignia (2014).  
The Probabilistic Risk Targeted Response Spectrum was determined as the 
product of the ordinates of the probabilistic response spectrum and the 
applicable risk coefficient (CR).  These values were then modified to produce a 
spectrum based on the maximum rotated components of ground motion.  The 
resulting MCER Response Spectrum is indicated below:   
 

 
 

• Deterministic Spectral Response Analyses (ASCE 7 Section 21.2.2) 
 

The deterministic MCER response acceleration at each period shall be calculated 
as an 84th-percentile 5 percent damped spectral response acceleration in the 
direction of mazimum rotated response computed at that period.  The largest 
such accleration calculated for the characteristic earthquakes on all known active 
faults within the region shall be used.  Analyses were conducted with the average 
of four Next Generation Attenuaton West-2 Relations (2014 NGA), including 
Chiou & Youngs (2014), Abramson et al., (2014), Boore, et al., (2014), and 
Campbell & Borzignia (2014).    
 
Based on our review of the Fault Section Database within the Uniform California 
Earthquake Rupture Forecast (UCERF 3: Field, et al., 2013), discussions with 
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the California Geologic Survey (CGS), and based on the length and maximum 
magnitude of each of the segments of the San Jacinto Fault Zone, the largest 
moment magnitude (Mw) for this fault is 7.8, considering a cascading event along 
the entire fault zone.   
 
Following is a summary of the Deterministic Spectral Response Acceleration 
Values and Comparison with Deteministic Lower Limit.    
 
                         Table 3: Deterministic Summary and Comparison with  
                                      Deterministic Lower Limit – Section 21.2.2 

T Median Sa 
(Average) 

Corrected* 
Sa                 

(per ASCE7-16) 

Scaled Sa 

(Average) 

0.010 0.71 0.79 0.79 
0.020 0.72 0.79 0.79 
0.030 0.74 0.82 0.82 
0.050 0.84 0.93 0.93 
0.075 1.01 1.11 1.11 
0.100 1.16 1.28 1.28 
0.150 1.39 1.53 1.53 
0.200 1.54 1.70 1.70 
0.250 1.65 1.84 1.84 
0.300 1.71 1.92 1.92 
0.400 1.71 1.97 1.97 
0.500 1.62 1.91 1.91 
0.750 1.28 1.58 1.58 
1.000 1.00 1.30 1.30 
1.500 0.66 0.88 0.88 
2.000 0.47 0.63 0.63 
3.000 0.30 0.42 0.42 
4.000 0.21 0.31 0.31 
5.000 0.16 0.24 0.24 
7.500 0.08 0.13 0.13 
10.000 0.05 0.08 0.08 
PGA 0.71  0.71 

Max Sa= 1.97   
Fa= 1.00 Per ASCE7-16 21.2.2 

1.5XFa= 1.5   
Scaling 
Factor= 1.00   

                              *  Correction is the ajustment for Maximum Rotated Value if Applicable 
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Site-Specific MCER (ASCE 7 21.2.3) 
 

The site-specific MCER spectral response acceleration at any period, SaM, shall 
be taken as the lesser of the spectral response accelerations for the probabilistic 
ground motions of Section 21.2.1 and the deterministic ground motions of 
Section 21.2.2.  The deterministic ground motions were compared with the 
probabilistic ground motions that were determined per Section 21.2.1.  These are 
plotted in the following diagram:    
 

 
 

• Design Response Spectrum (ASCE 7 Section 21.3)  
 

Per Section 21,3, the Design Response Spectrum was developed by the 
following equation: Sa = 2/3SaM, where SaM is the MCER spectral response 
acceleration obtained from Section 21.1 or 21.2.  The design spectral response 
acceleration shall not be taken less than 80 percent of Sa.  These are plotted and 
compared with 80% of the CBC Spectrum values in the following diagram:   
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• Design Acceleration Parameters (ASCE 7 Section 21.4)  
 

Where the site-specific procedure is used to determine the design ground motion 
per Section 21.3, the parameter SDS shall be 90 percent of the peak spectral 
acceleration, Sa, at any period larger than 0.2 s.  The parameter SD1 shall be 
taken as the greater of the products of Sa * T for the periods between 1 and 5 
seconds.  The parameters SMS, and SM1 shall be taken as 1.5 times SDS and SD1, 
respectively.  The values so obtained shall not be less than 80 percent of the 
values determined per Section 11.4.4 for SMS, SM1 and Section 11.4.5 for SDS 
and SD1.   
 
SDS is taken as 90% of the highest value for Sa at any period over 0.2 seconds 
except that it cannot be less than 80% of the maximum value in the General 
Design Spectrum.  In this case, the value of SDS is 1.18g based on upon the 
lower limit of 80 percent of the general design spectrum.  A value of 0.86g was 
calculated for SD1 at a period of 1 second (ASCE 7-16, 21.4). 
 
For the MCER 0.2 second period, a value of 1.775g (SMS) was computed.  A 
value of 1.295g (SM1) for the MCER 1.0 second period was also calculated (ASCE 
7-16, 21.2.3).   
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• Site-Specific MCEG Peak Ground Accelerations (ASCE 7 Section 21.5)  
 

The probablistic geometric mean peak ground acceleration (2 percent probability 
of exceedance within a 50-year period) was calculated as 0.87g.  The 
deterministic geometric mean peak ground acceleration (largest 84th percentile 
geometric mean peak ground acceleration for characteristic earthquakes on all 
known active faults within the site region) was calculated as 0.71g.  The site-
specific MCEG peak ground acceleration was calculated to be 0.71g, which was 
determined by using the lesser of the probablistic (0.87g) or the deteministic 
(0.71g) geometric mean peak ground accelerations.   

 
The depth to groundwater may be as shallow as seven (7) feet beneath the surface.   
A liquefaction and seismic settlement analysis was performed and is presented in later 
sections of this report.  Other secondary effects and geologic hazards include slope 
failure, lurching, seiches, tsunamis and surface rupture along a fault.  These are not 
considered to be of significance to the project. 
 
SUBSURFACE CONDITIONS 

 
Groundwater was encountered during our 2010 exploration across the site at depths 
ranging from 11 to 25 feet.  During our previous exploration, groundwater was 
encountered at depths ranging from approximately 7 to 16 feet beneath the existing 
ground surface.  We assumed a groundwater level of 5 to 14 feet in our analyses.  
 
The soils consist of alternating layers of predominately granular soils consisting of silty 
sands and sands.  Also of significance is the presence of shallow groundwater 
throughout the study area. 
 
Within exploratory borings drilled in 2006, the relative compaction of the native 
undisturbed soils ranged from 80 to over 90 percent.  The average relative compaction 
of the soil samples retrieved from within the upper ten feet of those borings was 
approximately 87 percent with a statistical uncertainty of approximately four (4) percent. 
Within our 2010 exploratory borings, the relative compaction of the native undisturbed 
soils ranged from 79 to over 90 percent.  At these boring locations, the average relative  
compaction of the soil within the upper ten feet was approximately 91 percent with a 
statistical uncertainty of approximately four (4) percent. 
 
Standard Penetration Testing (SPT) within our 2010 borings indicated blow counts 
ranging from 5 blows per foot to 28 blows per foot within the upper 30 feet. 
 
Laboratory testing indicates that native soils within the zone of influence to the proposed 
development are non-plastic.  Expansion index testing of a representative sample 
indicated an expansion index of 8, which is classified as very low expansion potential.    
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Consolidation testing indicates that the soil is slightly compressible and normally- to 
slightly over-consolidated.  This testing indicated that the soil is not subject to saturation 
collapse. 
 
Analytical testing indicates the concentration of sulfates in the soil is equal to or less 
than 0.0033 percent which is considered to be negligible with respect to sulfate attack 
on concrete.  Chloride concentrations ranged from approximately 15 to 40 parts per 
million.  The soil is neutral to slightly alkaline with pH values of 7.4 to 7.8.  Saturated 
resistivity values ranged from approximately 8,400 to 22,000 ohm-cm. 
 
CONCLUSIONS AND RECOMMENDATIONS 

 
On the basis of our field and laboratory exploration and testing, it is our opinion that the 
proposed construction is feasible from a geotechnical engineering standpoint.  The 
primary issues that will require mitigation are related to near-surface groundwater, soil 
liquefaction, non-uniform soil conditions and potentially loose and disturbed soils near 
the surface of the site.  Our investigation indicates that liquefaction during a seismic 
event is expected to be the “controlling” issue in the development of geotechnical 

design factors for this project.   
 
Expansion testing indicates that on-site soils have a very low expansion potential.  
Expansive soil design criteria are not required for non-expansive conditions. 
  
Analytical testing indicates that sulfates concentrations are very low.  In accordance 
with ACI 318, Table 4.2.1, the soil can be classified as Class S0 with respect to sulfate 
exposure.  Chloride concentrations are also very low.  Resistivity and pH values indicate 
only a slight corrosion hazard. 
 
Groundwater was encountered during our 2010 exploration across the site at depths 
ranging from 11 to 25 feet.  Groundwater was encountered at depths ranging from 
approximately seven (7) to 16 feet beneath the existing ground surface during earlier 
exploration on the site.  Historical data suggests that groundwater beneath most of the 
site is less than 10 feet below the existing ground surface.  Depending on the time of 
year of project construction, excavation dewatering may be necessary.   
 
Ground improvement methods used for the mitigation of the potential for liquefaction will 
result in changes in the subsurface conditions that will ultimately control the 
development of the final design parameters.  Therefore, the recommended geotechnical 
design factors presented later in this report are preliminary and will be subject to 
change. Ground improvement will resolve many of the issues related to the non-uniform 
conditions within the near surface soils. 
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The following paragraphs present more detailed discussions related to preliminary 
design criteria which have been developed on the basis of our previous field and 
laboratory studies.  
 

Liquefaction:  Liquefaction is a phenomenon where soil temporarily loses 
strength due to cyclic stresses such as those caused by an earthquake.  The 
primary effects of liquefaction are loss of foundation support, sand boils, lateral 
spreading and seismically induced settlement. Liquefaction is generally 
considered a hazard in relatively loose sandy soils with the groundwater table 
within fifty feet of the surface.  
 
The seismic parameters of our current study are based upon an overall soil 
profile representative of the site and the 2019 CBC (ASCE-16) seismic design 
criteria.  The peak ground acceleration (PGA) used was 0.71g.  The earthquake 
maximum moment magnitude (MW) of 7.8 used is based on the assumption that 
a cascading effect of rupture will occur along the entire length of the San Jacinto 
Fault Zone rather than just the singular Anza Fault segment.   Based on the 
recently published rupture-model data (Petersen et al., 2008), the total rupture 
area of these combined faults is 4,017.3 square kilometers with an associated 
Maximum Moment Magnitude (MW) of 7.8.   
 
Groundwater was encountered during our 2010 exploration across the site at 
depths ranging from 11 to 25 feet.  Groundwater was encountered at depths 
ranging from approximately seven to 16 feet beneath the existing ground surface 
during exploration at the site.  On the basis of previous studies and groundwater 
monitoring on the site, we developed a high-groundwater contour map which was 
used as a basis for the current liquefaction analyses.  
 
The liquefaction analyses were conducted using Geologismiki Liquefaction 
Assessment Software (2014) utilizing cone penetration test (CPT) data collected 
at 13 locations.  Cone penetration testing is conducted using a penetration 
device equipped with electronic sensors.  As the penetrometer is pushed into the  
soil, the sensors transmit the forces at the tip and along the side of the device for 
a continuous record of those forces throughout the depth of the “sounding”. 
 
CPT data are “normalized” for overburden pressures and soil types. Correlations 
have been developed relating liquefaction resistance to normalized data retrieved 
from CPT soundings.  Analyses were conducted using procedures correlations 
developed by Boulanger and Idriss (2007) and Robertson (2009).   
 
During a liquefaction event, the zones of potential liquefaction lose strength due 
to excessive pore pressure, causing the soil to become “quick”.  The shear 

strength is reduced.  During and immediately following the event, the ground may 
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settle, sand boils may erupt at the surface and the ground may be subject to 
lateral movement.  Distortion of the ground surface may vary, depending on the 
soil properties, the local terrain along with the thicknesses of the non-liquefiable 
and liquefiable layers.  
 
A technical paper (Yi, 2014) summarizes recent work on surface manifestation of 
liquefaction.  Yi references Ishihara’s (1985) use of the term “surface 

manifestation” to describe liquefaction-induced earthquake surface damage.   
 
A quantitative method of using an index called the liquefaction potential index 
(LPI) was developed and presented by Iwasaki (1978, 1982).  The LPI is defined 
as: 
 
 

 
where W(z) = 10 - 0.5z; F1 = 1 - FS for FS < 1.0; F1 = 0 for FS > 1.0 and z is the 
depth below the ground surface in meters.   The LPI presents the risk of 
liquefaction damage as a single value with the following indicators of liquefaction-
induced damage as summarized in Table 4 below:    
 
                 Table 4:  LPI Range and Damage 

 

LPI Range and Damage 
LPI Range Damage 

LPI = 0  Damage risk is very low 
0 < LPI ≤ 5 Damage risk is low 
5 < LPI ≤ 15 Damage risk is high 

LPI > 15 Damage risk is very high 
 
Liquefaction analysis results are compiled in Appendix C.  The results indicate 
that liquefaction-induced ground damage should be anticipated for most of the 
CPT sites.  The data suggests that high to very high risk of liquefaction-induced 
damage is likely during a significant seismic event in the areas of CPT Nos. 5, 7 
and 10 through 13.   
 
Liquefaction-induced damage will typically be caused by settlement and lateral 
displacement.  The computed lateral displacements were generally on the order 
of several inches.  Due to the lack of open-face cuts or excavations in the 
immediate area, such displacements may only be a fraction of the computed 
values. 
 
The following Table 5 presents a summary of computed displacements for each 
CPT site: 
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             Table 5:  CPT Settlement and Displacement 
 

 
CPT No. 

Average 
Settlement (in.) 

Average 
Displacement (in.) 

CPT-01 1.5 20 

CPT-02 1.7 15 

CPT-03 1.8 36 

CPT-04 0.5 20 

CPT-05 5.0 34 

CPT-06 1.1 20 

CPT-07 2.3 31 

CPT-08 1.2 20 

CPT-09 2.5 30 

CPT-10 4.2 19 

CPT-11 4.5 23 

CPT-12 3.5 27 

CPT-13 3.7 21 

 
Average liquefaction-induced settlements were computed to range from less than 
one inch to five inches.  Average lateral displacements were computed in the 
range of 15 to 36 inches.  The computations for lateral displacements were highly 
variable. 
 
In our opinion, surface deformations resulting from such an event would preclude 
a conventional foundation design without soil improvement.  Displacements of a 
few inches can cause substantial damage when they result in tension cracks 
beneath structures.  Footings extending into the subsoil on either side of a crack 
may act as keys, transmitting tensile forces from the spreading soil into the 
structure.  Therefore, a mat foundation which can span the cracks and absorb 
the frictional forces may be a suitable method of reducing this type of damage. 
Deep foundations may not be feasible due to the potential for lateral sliding.   
 
The only apparent means of mitigation suitable for conventional foundations will 
be in the realm of soil improvement.  Soil improvement basically consists of 
making the soil non-liquefiable.  This may be done by a variety of methodologies 
which may include but are not limited to dynamic compaction (heavy tamping), 
vibro-floatation, stone columns, deep soil mixing and pressure grouting.  The 
selection of the alternative should be made on the basis of consultation with a 
geotechnical specialty contractor.  
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As an alternative to soil improvement, the structures may be designed to 
withstand the forces caused by the liquefaction event.  Structural mitigation will 
not reduce or eliminate lateral displacements or settlements.  This methodology 
may be used to prevent collapse of structures due to the surficial effects of a 
liquefaction event.  This alternative may include a geogrid reinforced fill placed 
immediately below the foundations to buffer the surficial effects of settlement and 
lateral displacement.  This will provide a stiff foundation material which will have 
some tensile strength to resist bending and tensile forces caused by differential 
settlement and lateral spreading beneath the structure.  The benefit of this 
reinforced zone will primarily be to provide redundancy in the overall design. 
 
Foundation Design for Native Soils:  Where non-habitable structures are 
proposed or where the liquefaction hazard is mitigated by ground improvement, 
footings which are supported on properly recompacted native materials may be 
expected to provide satisfactory support for the proposed structures.  All footings 
should be underlain by properly compacted fill.  This may be performed as 
described in the Site Grading Section of this report.   
 
Footings should have a minimum width of twelve inches and should be founded a 
minimum of twelve inches beneath the lowest adjacent final grade.  Foundations 
supporting two floors should have a minimum width of fifteen inches and should 
be supported a minimum of eighteen inches beneath the lowest adjacent final 
grade.  For design, we recommend an allowable soil bearing capacity of 1,500 
pounds per square foot. 
 
The recommendations made in the preceding paragraphs are based on the 
assumption that the liquefaction hazard will be mitigated by ground improvement 
and that all footings will be supported upon properly compacted soil.  All grading 
should be performed under the testing and observation of a representative of this 
firm.  Prior to the placement of concrete, we recommend that the footing 
excavations be observed to verify that they extend into satisfactory soil and are 
free of loose and disturbed materials. If concrete is to be placed on dry 
absorptive soil in hot and dry weather, the soil should be dampened, but not to a 
point that there is freestanding water prior to placement. The formwork and 
reinforcement should also be dampened. 

  
Settlements of properly designed and constructed footings are expected to be 
within tolerable limits for the proposed structures.  Both continuous wall and 
isolated square footings carrying the design loads within the limits of the 
allowable bearing capacity are expected to experience a maximum settlement of 
one inch.  Differential settlements of the proposed structures are expected to be 
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less than one-half inch vertical over 20 feet horizontal.  Differential settlement will 
occur across structures with variable loads and footing configurations.  These 
may be estimated on the basis of computed settlements for various loads and 
loading conditions as presented in the following graphs: 
 
 
 
 
  
 
 
 
 
For non-essential structures that are not designed to withstand the effects of 
liquefaction, conventional foundation systems may be used.  For these cases, we 
recommend recompaction of the existing soils to a depth of at least two times the 
footing width below the footing base.  
 
Mat foundations may be deigned assuming a modulus of subgrade reaction of 
125 pounds per square inch per inch. 

 
Foundation Design on Geogrid Reinforced Base:  We assume that foundation 
designs prepared to resist the effects of liquefaction will be based on the 
construction of a geogrid reinforced fill.  This will be used to provide direct 
foundation support and to reduce the effects of differential settlement, lateral 
displacement and sand boils. This basically consists of Class 2 aggregate base 
with biaxial geogrid placed at one-foot vertical intervals. Figure 7 below is a 
cross-section of the recommended geogrid reinforced fill: 
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Figure 7:  Typical Cross-Section Geogrid-Reinforced Fill 

12"

6"

6"

5'

Mirafi 140N

GeoGrid (TENSAR BX1200)

Foundation (By Structural Engineer)

GEOGRID REINFORCED FILL
Class 2 Base (Compact to 95%)

TYPICAL CROSS-SECTION  GEOGRID-REINFORCED FILL

Although the geogrid reinforced fill will significantly reduce the effects of 
settlement and lateral spreading, it is recommended that the structural designs 
be based upon the computed values for settlement and lateral displacement.    
 
In designing for lateral displacement, we recommend that designs be based on 
the assumption that all of the displacement will occur across the building area 
with one end of the building remaining “fixed”.  This basically assumes the 
development of a crack with a width equal to the computed displacement 
magnitudes provided. 
 
Foundation designs may be based upon a maximum allowable soil bearing 
capacity of 2,000 pounds per square foot.  This may be increased by 33 percent 
to provide for lateral loads of short duration such as those caused by wind or 
seismic forces. 

 
Lateral Design:  Resistance to lateral loads will be provided by a combination of 
friction acting at the base of the slab or foundation and passive earth pressure.  A 
coefficient of friction of 0.35 between soil and concrete may be used with dead 
load forces only.  A passive earth pressure of 240 pounds per square foot, per 
foot of depth, may be used for the sides of footings poured against recompacted 
or dense native material. Passive earth pressure should be ignored within the 
upper one foot except where confined as beneath a floor slab, for example. 
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Trench Wall Stability:  Significant caving did not occur within our exploratory 
borings.  All excavations should be configured in accordance with the 
requirements of Cal/OSHA.  We would classify the soils as Type B above the 
groundwater level.  Below the groundwater, special protection for trenches will be 
required.  The classification of the soil and the shoring and/or slope configuration 
should be the responsibility of the contractor on the basis of the trench depth and 
the soil encountered.  The contractor should have a “competent person” on-site 
for the purpose of assuring safety within and about all construction excavations. 
 
Retaining Walls:  Retaining walls may be necessary during construction and/or 
landscaping.  The retaining walls may be designed for an active earth pressure 
equivalent to that exerted by a fluid weighing not less than that shown in the 
following Table 6: 
 
Table 6:  Retaining Wall Design Recommendations 

 

Surface Slope of 
Retained Material 
Horizontal:Vertical 

If clean sand and/or 
gravel with  = 38° is 

used to backfill 

If native soils are used 
to backfill 

Level 30 43 

2 to 1 43 68 

 
For walls that are restrained, an “at-rest” lateral earth pressure should be used. 
This may be taken as an equivalent fluid pressure of 65 pounds per cubic foot 
with the resultant applied at mid-height. 
 
Any applicable construction and seismic surcharges should be added to the 
above pressures.  The effects of seismic forces may be characterized as an 
equivalent fluid pressure of 33 pounds per cubic foot.  The resultant of seismic 
forces should be applied above the base of the wall a distance of 0.6H where H 
is the total height. 
 
At least 12 inches of granular material should be used in the backfill behind the 
walls and water pressure should not be permitted to build up behind retaining 
walls. The upper 12 to 18 inches of the backfill should consist of soil having a low 
permeability (less than 10-6 cm/sec).  All backfill shall be non-expansive.  A 
subdrain should be constructed along the base of the backfill as shown below on 
Figure 8. 
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Figure 8:  Typical Retaining Wall Profile 
 

 
Concrete Slabs-on-Grade: Concrete slabs-on-grade should have a minimum 
thickness of four inches.  During final grading and prior to the placement of 
concrete, all surfaces to receive concrete slabs-on-grade should be compacted in 
order to maintain a minimum compacted fill thickness of 12 inches.  Regardless 
of the extent of compaction, all concrete will crack due to shrinkage.  The soils 
are not significantly expansive and there are no geotechnical engineering factors 
that would be used to develop recommendations for the design (e.g. thickness, 
reinforcement, joint spacing, etc.) of non-structural slabs.  However, these are 
important elements of the design of concrete slabs-on-grade that should not be 
overlooked.  Non-reinforced slabs with no control joints, poorly placed control 
joints and/or poorly constructed control joints will crack and random locations and 
could result in unsightly appearance regardless of the soil condition.   
 
Load bearing slabs supported on compacted native soils may be designed using 
a modulus of subgrade reaction not exceeding 125 pounds per square inch per 
inch. 
   
Slabs that are designed and constructed in accordance with the provisions of the 
American Concrete Institute (ACI) as a minimum will perform much better and 
will be more pleasing in appearance.  Shrinkage of concrete should be 
anticipated.  This will result in cracks in all concrete slabs-on-grade.  Shrinkage 
cracks may be directed to saw-cut "control joints" spaced on the basis of slab 
thickness and reinforcement.  ACI typically recommend control joint spacings in 



 

________________________________________ 
Geotechnical Update – Camp Ronald McDonald 

Project No. C457-007 – November 2020                     27 of 36           Inland Foundation Engineering, Inc. 

unreinforced concrete at maximum intervals equal to the slab thickness times 24. 
A level subgrade is also an important element in achieving some “control” in the 

locations of shrinkage cracks.  Control joints should be cut immediately following 
the finishing process and prior to the placement of the curing cover or mem-
brane.  Control joints that are cut on the day following the concrete placement 
are generally ineffective.  The placement of reinforcing steel will help in reducing 
crack width and propagation as-well-as providing for an increase in the control 
joint spacing.  The use of welded wire mesh has typically been observed to be of 
limited value due to difficulties and lack of care in maintaining the level of the 
steel in the concrete during placement.  The addition of water to the mix to 
enhance placement and workability frequently results in an excessive water-
cement ratio that weakens the concrete, increases drying times and results more 
cracking due to concrete shrinkage during the initial cure. 
  
It should be assumed that the soils under the slab will likely become saturated 
during the life of the structure. Moisture will also be emitted from the concrete 
mixture as it cures.   Flooring manufacturers may have specific requirements 
related to emission rates from concrete that should be achieved prior to the 
placement of flooring.  Typically, these range from 3 to 5 pounds of water per 
1000 square feet per 24-hour period.  The emission rates are measured using an 
approximate 72-hour test procedure that we are able to conduct upon request.  
The drying time of the concrete may be reduced using a lower water-cement ratio 
such as 0.5 or 0.45.  The use of fly ash may enhance workability of the mix and 
reduce the alkali content within the slab.  The use of a chemical membrane or 
curing compound may increase the drying time.  Other suitable curing methods 
are available.  The curing method is important in reducing plastic shrinkage 
cracking and should not be eliminated to reduce dry times. 
 
Where slabs are to receive moisture sensitive floor coverings, we recommend 
the use of a vapor retarder.  There are various products manufactured for this 
purpose. ASTM currently provides a standard water vapor permeance of 0.3 
perms.  Such materials would allow up to 18 gallons of water per week in a 
50,000 square foot area. Therefore, it should be understood that these materials 
are not vapor “barriers”. Some flooring applications may require more effective 
retarders.  Therefore, the selection of the vapor retarder should be based upon 
the type of flooring material and is not considered to be a geotechnical 
engineering design parameter. 
 
Vapor retarders should have a minimum thickness of 10-mil unless otherwise 
specified.  It is possible that the retarders will be exposed to equipment loads 
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such as ready-mix trucks, buggies, laser screeds, etc. In such cases, the 
thickness shall be increased to at least 15-mil.  Vapor retarders should be placed 
between two 2-inch thick layers of sand in order to reduce the potential of 
punctures and to aid in the curing process.  In lieu of this, the concrete may be 
placed directly upon the vapor retarder but should be designed with 
reinforcement to offset additional curling stresses.  Seams and holes made for 
underground utilities should be properly sealed per the recommendations of the 
manufacturer. 
 
The vapor retarder recommended in the preceding paragraphs is a common 
method of reducing the migration of moisture through the slab.  It will not prevent 
all moisture migration through the slab nor will it prohibit the formation of mold or 
other moisture related problems.  For moisture sensitive floor coverings, an 
expert in that field should be consulted to properly design a vapor retarder 
suitable for the specific application. 

 
If concrete is to be placed on a dry absorptive subgrade in hot and dry weather, 
the subgrade should be dampened but not to a point that there is freestanding 
water prior to placement.  The formwork and reinforcement should also be 
dampened. 
 
Expansive Soils:  On-site soils are not considered to be significantly expansive, 
with test data indicating an expansion index of 8.  Special design criteria for 
expansive soils will not be necessary.  Specifically, reinforcement and thickening 
of foundations and slabs-on-grade in order to resist expansive soil pressures will 
not be necessary.  Reinforcement may be required for other purposes related to 
structural properties. Nominal reinforcement is recommended for all foundations 
and concrete slabs-on-grade. 
 
Tentative Pavement Design:  All surfaces to receive asphalt concrete paving 
should be underlain by a minimum compacted fill thickness of 12 inches 
(excluding aggregate base).  This may be performed as described in the Site 
Grading Section of this report.  Although actual R-Value testing was not 
performed during our investigation, we make the following tentative 
recommendations for structural street section design on the basis of an R-Value 
of 40 that was estimated on the basis of soil classification data as shown in Table 
7 below:      
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Table 7:  Tentative Recommendations for Structural Street Section 
 

 
 
Service 

Asphalt 
Concrete 

Thickness (ft.) 

Base 
Course 

Thickness (ft.) 

Light (General Parking TI=4.5) 0.25 0.33 

Moderate (Driveways, Loading Areas TI=5.5) 0.29 0.5 

  
These recommendations are provided for estimating purposes only.  At the 
completion of rough grading, when the actual soils are more accurately defined, 
samples should be obtained for actual R-value testing which will serve as a basis 
for the actual structural street section design.  All work within the roadway area 
will be performed under the inspection of the County of Riverside. 
 
Unpaved surfaces may be used for light vehicle service roads and emergency 
vehicle access.  We’ve considered two loading conditions.  For emergency 

vehicles, we’ve assumed a 72,000 pound vehicle weight with axle loads of up to 
16,000 pounds.  Over a 20 year life span, we’ve assumed one repetition per 

month.  For light vehicles, we’ve assumed a 4,000 pound axle load making up to 
five trips per day.  The unpaved section will consist of Class 2 aggregate base.  
Decomposed granite (DG) will be used as a surface course.  For light traffic, five 
inches of Class 2 aggregate base are recommended.  For emergency vehicles, 
we recommend a thickness of six inches.  The surface course should be two to 
three inches thick. 

 
Shrinkage and Subsidence:  Volumetric shrinkage of the material which is 
excavated and replaced as controlled compacted fill should be anticipated.  We 
estimate that this shrinkage will be on the order of 10 to 15 percent.  Subsidence 
of the surfaces which are scarified and compacted should be on the order of 0.10 
feet per foot of recompaction.  This will vary depending upon the type of 
equipment used and the moisture content of the soil at the time of grading.  
These values for shrinkage and subsidence are exclusive of losses which will 
occur due to the stripping of the organic material from the site and the removal of 
trees, utility or irrigation lines, and other subsurface obstructions.  
 
General Site Grading:  All grading should be performed in accordance with the 
applicable provisions of the California Building Code.  The following 
specifications have been developed on the basis of our field and laboratory 
testing: 
 



 

________________________________________ 
Geotechnical Update – Camp Ronald McDonald 

Project No. C457-007 – November 2020                     30 of 36           Inland Foundation Engineering, Inc. 

1.  Clearing and Grubbing:  All building, slab and pavement areas and all 
surfaces to receive compacted fill should be cleared of existing loose soil, 
vegetation, debris, and other unsuitable materials.  We recommend a 
minimum overexcavation of at least 24 inches to provide assurance of 
processing loose and disturbed soils.  Abandoned underground utility lines 
should be traced out and completely removed from the site. Each end of the 
abandoned utility line should be securely capped at the entrance and exit to 
the site to prevent any water from entering the site.  Soils loosened due to 
the removal of trees should be removed and replaced as controlled 
compacted fill under the observation of a representative of this firm. 
  
2.  Preparation of Surfaces to Receive Compacted Fill:  All surfaces to 
receive compacted fill should be subjected to compaction testing prior to 
processing.  Testing should indicate a relative compaction of at least 85 
percent within the unprocessed native soils.  If roots or other deleterious 
materials are encountered or if the relative compaction fails to meet the 
acceptance criterion, additional overexcavation will be required until 
satisfactory conditions are encountered.  Upon approval, surfaces to 
receive fill should be scarified, brought to near optimum moisture content, 
and compacted to a minimum of 90 percent relative compaction. 

 
3.  Placement of Compacted Fill:  Fill materials consisting of on-site soils 
or approved imported granular soils, should be spread in shallow lifts, and 
compacted at near optimum moisture content to a minimum of 90 percent 
relative compaction.   Due to shallow groundwater, the soils may be at very 
high moisture contents thus requiring drying back or processing in order to 
achieve stability prior to and during fill placement.  This should be 
investigated by the grading contractor prior to the commencement of site 
grading. 

 
4.  Preparation of Building Areas:   Within the larger building areas, 
grading should include the construction of a geogrid reinforced fill.  This will 
consist of overexcavating to at least five feet below the footing base 
elevation.  The overexcavation should also extend at least five feet beyond 
the building/foundation limits and 24 inches below the existing ground 
surface.  The exposed surface will be subject to acceptance in accordance 
with Item 2 in this section.  Upon acceptance, a non-woven geotextile such 
as Mirafi 140N should be placed upon the base of the overexcavation in 
accordance with the manufacturers specifications.  The material should be 
placed in such a manner that it will provide a means of wrapping the sides 
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of the fill material as it is placed.  A six-inch thick layer of Class 2 aggregate 
base should be placed and compacted to at least 95 percent relative 
compaction.  The first layer of geogrid should be placed followed by 12 
inches of Class 2 aggregate base compacted to at least 95 percent relative 
compaction.  The direction of the geogrid should be alternated 90 degrees 
with each layer.  After the placement of the final layer, the geotextile 
material should be wrapped over the top from the edges and overlapped at 
least 12 inches.  A typical geogrid section is shown on Figure 7 above: 
 
For conventional footings, all building areas should be underlain by a 
minimum compacted fill thickness based on the footing type and 
configuration.  This assumes that the footing width is directly proportional to 
the applied load on the basis of the allowable soil bearing capacity provided 
in this report.  The following Table 8 presents the estimated depth and 
extent of recompaction for continuous and isolated square footings: 
 
Table 8: Estimated Depth and Extent of Recompaction 

 
Foundation 

Type 

 
Depth of Recompaction 

below Footing 

Extent of Recompaction 
beyond Footing 

 Edges (ft.) 
Isolated Square One times the footing width 5 

Continuous Two times the footing width 5 

 
Footing areas should be overexcavated to the depths and extents indicated 
in the preceding table.  This zone of recompaction should also extend a 
minimum of 24 inches below the existing or final ground surface, whichever 
is deeper.  The surface of the overexcavation should then be reviewed for 
compliance with the criteria of Item 2 under this section.   Upon approval 
the surface shall be scarified, brought to near optimum moisture content 
and compacted to a minimum of 90 percent relative compaction.  An 
observation should then be made by a representative of this firm to verify 
the depth of the overexcavation and the relative compaction obtained. The 
excavated material may then be replaced as controlled compacted fill.   
 
For mat foundations placed on recompacted native soils, we recommend a 
fill thickness of at least 5 feet below the base of the foundation. This zone of 
recompaction should also extend a minimum of 24 inches below the 
existing ground surface.  The surface of the overexcavation should then be 
reviewed for compliance with the criteria of Item 2 under this section.   Upon 
approval the surface shall be scarified, brought to near optimum moisture 
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content and compacted to a minimum of 90 percent relative compaction.  
An observation should then be made by a representative of this firm to 
verify the depth of the overexcavation and the relative compaction obtained. 
The excavated material may then be replaced as controlled compacted fill.   
 
  5.  Preparation of Slab and Paving Areas:  During final grading and 
immediately prior to the placement of concrete or a base course, all 
surfaces to receive asphalt concrete paving or concrete slabs-on-grade 
should be processed and tested to assure compaction for a depth of at 
least of 12 inches.  This may be accomplished by a combination of 
overexcavation, scarification and recompaction of the surface, and 
replacement of the excavated material as controlled compacted fill.  
Compaction of the slab areas should be to a minimum of 90 percent relative 
compaction.  Compaction within the proposed pavement areas should be to 
a minimum of 95 percent relative compaction. 

  
6.  Utility Trench Backfill: It is our opinion that utility trench backfill 
consisting of the on-site soil types should be placed by mechanical 
compaction to a minimum of 90 percent relative compaction.  Jetting of the 
native soils is not recommended.    

 
7.  Testing and Inspection:  During grading tests and observations should 
be performed by a representative of this firm to verify that the grading is 
being performed in accordance with the project specifications.  Field density 
testing should be performed in accordance with the ASTM D1556 or D6938 
test method.   The minimum acceptable degree of compaction should be 90 
percent of the maximum dry density as obtained by the ASTM D1557 test 
method.  Where testing indicates insufficient density, additional compactive 
effort shall be applied until retesting indicates satisfactory compaction. 
 
Testing should also be conducted to verify that the soils will not subject 
concrete to sulfate attack and are not corrosive.  Testing of any proposed 
import will be necessary prior to placement on the site.  Testing of on-site 
soils may be done on either a selective or random basis as site conditions 
indicate. 
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 GENERAL 

 
The findings and recommendations presented in this report are based upon an 
interpolation of the soil conditions between previous borings and CPT sounding 
locations.  Should conditions be encountered during grading that appears to be different 
than those indicated by this report, this office should be notified.   

 
This update was prepared for Camp Ronald McDonald for Good Times for their use in 
the design of the proposed facilities.  This report may only be used by Camp Ronald 
McDonald for Good Times for this purpose.  The use of this report by parties other than 
Camp Ronald McDonald for Good Times or for other purposes is not authorized without 
written permission by Inland Foundation Engineering, Inc.  Inland Foundation 
Engineering, Inc. will not be liable for any projects connected with the unauthorized use 
of this report. 

 
The recommendations of this report are considered to be preliminary.  The final design 
parameters may only be determined or confirmed at the completion of site grading on 
the basis of observations made during the site grading operation.  To this extent, this 
report is not considered to be complete until the completion of both the design process 
and the site preparation. 
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Aerial Photographs 

 
Riverside County Flood Control District, Photo Number AXM-19F-89, Scale Unknown, 
dated June 30, 1949. 

 
Environmental Data Resources, Flyer: AMI, Scale 1“=600’, 1976. 

 
 
Riverside County Flood Control District, Photo Numbers 684 and 685, Scale 1”=2,000’, 
dated June 20, 1974. 
 
Environmental Data Resources, Flyer: Pacific Air, Scale 1“=555’, 1953. 
 
Riverside County Flood Control District, Photo Numbers 714 and 718, Scale 1”=2,000’, 
dated June 20, 1980. 

 
Riverside County Flood Control District, Photo Numbers 797 and 798, Scale 1”=2,000’, 
dated January 20, 1984. 

 
Riverside County Flood Control District, Photo Numbers 13-53 and 13-54, Scale 
1”=1,600’, dated January 27, 1990. 
 
Riverside County Flood Control District, Photo Numbers 13-47 and 13-48, Scale 
1”=1,600’, dated February 5, 1995. 
 
Riverside County Flood Control District, Photo Numbers 13-48 and 13-49, Scale 
1”=1,600’, dated April 25, 2000. 

 
Riverside County Flood Control District, Photo Numbers 13-48 and 13-49, Scale 
1”=1,600’, dated May 13, 2005. 
 
Terrain Navigator, 2014, Idyllwild SW, CA, USGS Ref. Code 33116-F6-TF-012.   
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand9. Very stiff fine grained
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
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Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

14.00 ft

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
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Limit depth applied:
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F.S. color scheme LPI color schemeInput parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value
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0.71

22.00 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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3
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Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:
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Yes

No

All soils
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Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk



This software is licensed to: Lawrence Strahm CPT name: 372CPT-02

Normalized friction ratio (%)
0.1 1 10

N
o
rm

a
liz

ed
 C

PT
 p

en
e
tr

a
ti
o
n
 r

e
si

st
an

ce

1

10

100

1,000

Liquefaction analysis  summary plots

Qtn,cs
200180160140120100806040200

C
yc

lic
 S

tr
e
ss

 R
a
ti
o
* 

(C
S
R
*
)

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

Liquefaction

No Liquefaction

Thickness of surface layer, H1 (m)
109876543210

T
h
ic

kn
e
ss

 o
f 
liq

u
e
fi
ab

le
 s

an
d
 l
a
ye

r,
 H

2 
(m

)

12.0

11.0

10.0

9.0

8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0

0.0

372 CPT-02 (8.10)

Analysis PGA: 0.71

PG
A

 0
.4

0
g
 -
 0

.5
0
g

CLiq v.2.3.1.15 - CPT Liquefaction Assessment Software - Report created on: 11/6/2020, 1:40:18 PM 13

Project file: \\Mac\Home\Documents\Inland FOundation Engineering\September\Camp Ronald McDonald\C457-005\CLiq 2020.clq

Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value
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0.71
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Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:
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No

All soils

No

N/A
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80
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Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:
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No

All soils

No

N/A
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Input parameters and analysis data
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Peak ground acceleration:
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Unit weight calculation:

Project title : Camp Ronald McDonald 2020 Update Location : Garner Valley, Riverside County, CA

Inland Foundation Engineering, Inc.

Geotechnical Engineers
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San Jacinto, California

CPT file : 372CPT-03
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Zone A 1: Cy clic  li quefaction likely depending on size and du ration of  cycl ic load ing

Zone  A2:  Cyclic  liquefaction  and  strength  loss  likely  depending  on  loading  and  ground

geometry

Zone B: Liquefa ction and post -earthquake strength loss unlikely, check cy clic  soften ing

Zone  C:  Cyclic  liquefaction  and  strength  loss  possible  depending  on  soil  plasticity,

b ritt lenes s/sens itiv ity, strain to peak undrained stren gth and ground geometry
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)
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Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:
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SBT legend
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3. Clay to silty clay

4. Clayey silt to silty
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SBTn legend
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):
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Robertson (2009)

Based on Ic value
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Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:
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No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:
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No

All soils

No

N/A
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F.S. color scheme LPI color schemeInput parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80

0.71

22.00 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

14.00 ft

3
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Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A

Almost certain it will liquefy

Very likely to liquefy
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80
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Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes
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All soils

No

N/A
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80

0.71

22.00 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

14.00 ft
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Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A
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Input parameters and analysis data
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Fines correction method:
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Peak ground acceleration:
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Zone A 1: Cy clic  li quefaction likely depending on size and du ration of  cycl ic load ing

Zone  A2:  Cyclic  liquefaction  and  strength  loss  likely  depending  on  loading  and  ground

geometry

Zone B: Liquefa ction and post -earthquake strength loss unlikely, check cy clic  soften ing

Zone  C:  Cyclic  liquefaction  and  strength  loss  possible  depending  on  soil  plasticity,

b ritt lenes s/sens itiv ity, strain to peak undrained stren gth and ground geometry
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80

0.71

18.00 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand9. Very stiff fine grained



This software is licensed to: Lawrence Strahm CPT name: 372CPT-05

Norm. cone resistance

Qtn
200150100500

D
ep

th
 (

ft
)

52

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0
Norm. cone resistance

Insitu

CPT basic interpretation plots (normalized)
Norm. friction ratio

Fr (%)
1086420

D
ep

th
 (

ft
)

52

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0
Norm. friction ratio

Insitu

Nom. pore pressure ratio

Bq
10.80.60.40.20-0.2

D
ep

th
 (

ft
)

52

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0
Nom. pore pressure ratio

Insitu

SBTn Plot

Ic (Robertson 1990)
4321

D
ep

th
 (

ft
)

52

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0
SBTn Plot

Insitu

Norm. Soil Behaviour Type

SBTn (Robertson 1990)
1817161514131211109876543210

D
ep

th
 (

ft
)

52

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0
Norm. Soil Behaviour Type

Silty sand & sandy silt
Silty sand & sandy silt

Sand & silty sand

Silty sand & sandy silt

Sand & silty sand

Silty sand & sandy silt
Silty sand & sandy silt
Silty sand & sandy silt
Clay & silty clay
Sand & silty sand
Silty sand & sandy silt
Silty sand & sandy silt
Clay & silty clay
Silty sand & sandy silt
Clay & silty clay
Silty sand & sandy silt
Clay
Silty sand & sandy silt
Clay
Clay & silty clay

Sand & silty sand
Silty sand & sandy silt
Clay & silty clay

Clay
Clay & silty clay

Sand & silty sand

Silty sand & sandy silt
Sand & silty sand
Silty sand & sandy silt
Silty sand & sandy silt

CLiq v.2.3.1.15 - CPT Liquefaction Assessment Software - Report created on: 11/6/2020, 1:40:21 PM 31

Project file: \\Mac\Home\Documents\Inland FOundation Engineering\September\Camp Ronald McDonald\C457-005\CLiq 2020.clq

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand9. Very stiff fine grained
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):
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Use fill:
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Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:
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F.S. color scheme LPI color schemeInput parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80

0.71

18.00 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

9.00 ft

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy
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High risk

Low risk
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80

0.71

18.00 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

9.00 ft

3
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Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80
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18.00 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

9.00 ft
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Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A



LIQUEFACTION ANALYSIS REPORT

Input parameters and analysis data
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Fines correction method:

Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
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Ic cut-off value:
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Zone A 1: Cy clic  li quefaction likely depending on size and du ration of  cycl ic load ing

Zone  A2:  Cyclic  liquefaction  and  strength  loss  likely  depending  on  loading  and  ground

geometry

Zone B: Liquefa ction and post -earthquake strength loss unlikely, check cy clic  soften ing

Zone  C:  Cyclic  liquefaction  and  strength  loss  possible  depending  on  soil  plasticity,

b ritt lenes s/sens itiv ity, strain to peak undrained stren gth and ground geometry
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value
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Depth to water table (erthq.):

Average results interval:
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Unit weight calculation:

Use fill:
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Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:
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All soils
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N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand9. Very stiff fine grained
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SBTn legend
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F.S. color scheme LPI color schemeInput parameters and analysis data
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Earthquake magnitude M w:
Peak ground acceleration:
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Input parameters and analysis data
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Peak ground acceleration:
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Fill weight:

Transition detect. applied:
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Limit depth applied:
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):
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Robertson (2009)
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Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A



LIQUEFACTION ANALYSIS REPORT

Input parameters and analysis data

Anal ysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80

0.71

.

G.W.T. (in-situ):

G.W.T. (earthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Project title : Camp Ronald McDonald 2020 Update Location : Garner Valley, Riverside County, CA

Inland Foundation Engineering, Inc.

Geotechnical Engineers

1310 South Santa Fe Avenue

San Jacinto, California

CPT file : 372CPT-07

17.50 ft

7.00 ft

3

2.60

Based on SBT

Use fill:
Fill height:

Fill weight:
Trans. detect. applied:
Kσ applied:

No

N/A

N/A

Yes

No

Clay like behavior

applied:

Limit depth applied:

Limit depth:

MSF method:

 

All soils

No

N/A

Method based
Cone resistance

qt (tsf)
300200100

D
ep

th
 (

ft
)

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Cone resistance

Insitu

SBTn Plot

Ic (Robertson 1990)
4321

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

SBTn Plot

Insitu

CRR plot

CRR & CSR
0.60.40.20

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

CRR plot

During earthq.

Qtn,cs
200180160140120100806040200

C
yc

lic
 S

tr
e
ss

 R
a
ti
o
*
 (

C
S
R
*
)

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

Liquefaction

No Liquefaction

Normalized friction ratio (%)
0.1 1 10

N
o
rm

a
liz

ed
 C

PT
 p

en
e
tr

a
ti
o
n
 r

e
si

st
an

ce

1

10

100

1,000

Friction Ratio

Rf (%)
1086420

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Friction Ratio

Insitu

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
21.510.50

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

FS Plot

During earthq.

Zone A 1: Cy clic  li quefaction likely depending on size and du ration of  cycl ic load ing

Zone  A2:  Cyclic  liquefaction  and  strength  loss  likely  depending  on  loading  and  ground

geometry

Zone B: Liquefa ction and post -earthquake strength loss unlikely, check cy clic  soften ing

Zone  C:  Cyclic  liquefaction  and  strength  loss  possible  depending  on  soil  plasticity,

b ritt lenes s/sens itiv ity, strain to peak undrained stren gth and ground geometry
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
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Earthquake magnitude M w:
Peak ground acceleration:
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Transition detect. applied:
Kσ applied:
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Limit depth applied:
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SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand9. Very stiff fine grained
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand9. Very stiff fine grained

Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):
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Based on Ic value
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Depth to water table (erthq.):
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Use fill:
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Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:
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All soils
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N/A
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80
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Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

7.00 ft
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Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A
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F.S. color scheme LPI color schemeInput parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80

0.71

17.50 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

7.00 ft

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80

0.71

17.50 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

7.00 ft

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80

0.71

17.50 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

7.00 ft

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A



LIQUEFACTION ANALYSIS REPORT

Input parameters and analysis data

Anal ysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80

0.71

.

G.W.T. (in-situ):

G.W.T. (earthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Project title : Camp Ronald McDonald 2020 Update Location : Garner Valley, Riverside County, CA

Inland Foundation Engineering, Inc.

Geotechnical Engineers

1310 South Santa Fe Avenue

San Jacinto, California

CPT file : 372CPT-08
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Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
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Zone A 1: Cy clic  li quefaction likely depending on size and du ration of  cycl ic load ing

Zone  A2:  Cyclic  liquefaction  and  strength  loss  likely  depending  on  loading  and  ground

geometry

Zone B: Liquefa ction and post -earthquake strength loss unlikely, check cy clic  soften ing

Zone  C:  Cyclic  liquefaction  and  strength  loss  possible  depending  on  soil  plasticity,

b ritt lenes s/sens itiv ity, strain to peak undrained stren gth and ground geometry
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CPT basic interpretation plots
Friction Ratio

Rf (%)
1086420

D
ep

th
 (

ft
)

41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

Friction Ratio

Insitu

Pore pressure

u (psi)
86420

D
ep

th
 (

ft
)

41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

Pore pressure

Insitu

SBT Plot

Ic(SBT)
4321

D
ep

th
 (

ft
)

41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

SBT Plot

Insitu
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80

0.71

22.50 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

14.00 ft

3
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Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand9. Very stiff fine grained
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand9. Very stiff fine grained

Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):
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Robertson (2009)

Based on Ic value
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Depth to water table (erthq.):
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Use fill:
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Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A



This software is licensed to: Lawrence Strahm CPT name: 372CPT-08

Total cone resistance

qt (tsf)
400300200100

D
ep

th
 (

ft
)

41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

Total cone resistance

Insitu

Liquefaction analysis  overal l  plots ( intermediate results)
SBTn Index

Ic (Robertson 1990)
4321

D
ep

th
 (

ft
)

41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

SBTn Index

Insitu

Norm. cone resistance

Qtn
200150100500

D
ep

th
 (

ft
)

41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

Norm. cone resistance

Insitu

Grain char. factor

Kc
109876543210

D
ep

th
 (

ft
)

41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

Grain char. factor

Insitu

Corrected norm. cone resistance

Qtn,cs
200150100500

D
ep

th
 (

ft
)

41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0
Corrected norm. cone resistance

Insitu

CLiq v.2.3.1.15 - CPT Liquefaction Assessment Software - Report created on: 11/6/2020, 1:40:25 PM 53

Project file: \\Mac\Home\Documents\Inland FOundation Engineering\September\Camp Ronald McDonald\C457-005\CLiq 2020.clq

Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value
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Depth to water table (erthq.):
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Use fill:

Fill height:
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No
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Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils
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F.S. color scheme LPI color schemeInput parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80

0.71

22.50 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

14.00 ft

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy
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High risk

Low risk
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80

0.71

22.50 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

14.00 ft
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Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80

0.71

22.50 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

14.00 ft

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A



LIQUEFACTION ANALYSIS REPORT

Input parameters and analysis data

Anal ysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80

0.71

.

G.W.T. (in-situ):

G.W.T. (earthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Project title : Camp Ronald McDonald 2020 Update Location : Garner Valley, Riverside County, CA

Inland Foundation Engineering, Inc.

Geotechnical Engineers

1310 South Santa Fe Avenue

San Jacinto, California

CPT file : 372CPT-09
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Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential
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Factor of safety
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Zone A 1: Cy clic  li quefaction likely depending on size and du ration of  cycl ic load ing

Zone  A2:  Cyclic  liquefaction  and  strength  loss  likely  depending  on  loading  and  ground

geometry

Zone B: Liquefa ction and post -earthquake strength loss unlikely, check cy clic  soften ing

Zone  C:  Cyclic  liquefaction  and  strength  loss  possible  depending  on  soil  plasticity,

b ritt lenes s/sens itiv ity, strain to peak undrained stren gth and ground geometry
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80

0.71

25.00 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

15.00 ft

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand9. Very stiff fine grained
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand9. Very stiff fine grained

Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)
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Based on Ic value
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Depth to water table (erthq.):
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Ic cut-off value:
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Use fill:

Fill height:
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Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:
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All soils
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value
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25.00 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

15.00 ft

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A
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F.S. color scheme LPI color schemeInput parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80

0.71

25.00 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

15.00 ft

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy
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High risk

Low risk
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80
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Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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3
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Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:
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Yes

No

All soils

No

N/A
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80

0.71

25.00 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

15.00 ft
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Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A
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Input parameters and analysis data
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Fines correction method:
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Earthquake magnitude Mw:
Peak ground acceleration:
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Average results interval:
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Zone A 1: Cy clic  li quefaction likely depending on size and du ration of  cycl ic load ing

Zone  A2:  Cyclic  liquefaction  and  strength  loss  likely  depending  on  loading  and  ground

geometry

Zone B: Liquefa ction and post -earthquake strength loss unlikely, check cy clic  soften ing

Zone  C:  Cyclic  liquefaction  and  strength  loss  possible  depending  on  soil  plasticity,

b ritt lenes s/sens itiv ity, strain to peak undrained stren gth and ground geometry
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80

0.71

20.00 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

5.00 ft
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Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand9. Very stiff fine grained
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand9. Very stiff fine grained
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Anal ysis method:
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Earthquake magnitude M w:
Peak ground acceleration:
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Fill weight:

Transition detect. applied:
Kσ applied:
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Limit depth applied:
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value
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Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes
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All soils
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F.S. color scheme LPI color schemeInput parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80

0.71

20.00 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

5.00 ft

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely
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Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)
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Based on Ic value
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Depth to water table (erthq.):
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Use fill:
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Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80
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20.00 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A
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No

All soils

No

N/A
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Project title : Camp Ronald McDonald 2020 Update Location : Garner Valley, Riverside County, CA

Inland Foundation Engineering, Inc.

Geotechnical Engineers

1310 South Santa Fe Avenue

San Jacinto, California

CPT file : 372CPT-11

12.50 ft

5.00 ft

3

2.60

Based on SBT

Use fill:
Fill height:

Fill weight:
Trans. detect. applied:
Kσ applied:

No

N/A

N/A

Yes

No

Clay like behavior

applied:

Limit depth applied:

Limit depth:

MSF method:

 

All soils

No

N/A

Method based
Cone resistance

qt (tsf)
600400200

D
ep

th
 (

ft
)

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Cone resistance

Insitu

SBTn Plot

Ic (Robertson 1990)
4321

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

SBTn Plot

Insitu

CRR plot

CRR & CSR
0.60.40.20

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

CRR plot

During earthq.

Qtn,cs
200180160140120100806040200

C
yc

lic
 S

tr
e
ss

 R
a
ti
o
*
 (

C
S
R
*
)

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

Liquefaction

No Liquefaction

Normalized friction ratio (%)
0.1 1 10

N
o
rm

a
liz

ed
 C

PT
 p

en
e
tr

a
ti
o
n
 r

e
si

st
an

ce

1

10

100

1,000

Friction Ratio

Rf (%)
1086420

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Friction Ratio

Insitu

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
21.510.50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

FS Plot

During earthq.

Zone A 1: Cy clic  li quefaction likely depending on size and du ration of  cycl ic load ing
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)
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Based on Ic value
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Depth to water table (erthq.):
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Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:
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All soils
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SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand9. Very stiff fine grained
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand9. Very stiff fine grained

Input parameters and analysis data

Anal ysis method:

Fines correction method:
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Earthquake magnitude M w:
Peak ground acceleration:
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Fill weight:

Transition detect. applied:
Kσ applied:
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Limit depth applied:
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value
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Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:
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F.S. color scheme LPI color schemeInput parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value
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Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

5.00 ft

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:
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Yes

No

All soils
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Almost certain it will liquefy
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Anal ysis method:

Fines correction method:
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Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80

0.71

12.50 ft

Depth to water table (erthq.):
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Unit weight calculation:

Use fill:
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Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
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All soils

No

N/A



This software is licensed to: Lawrence Strahm CPT name: 372CPT-11

Norm. cone resistance

Qtn
400300200100

D
ep

th
 (

ft
)

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0
Norm. cone resistance

Insitu

Check for strength loss plots (Robertson (2010))
Grain char. factor

Kc
109876543210

D
ep

th
 (

ft
)

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0
Grain char. factor

Insitu

Corrected norm. cone resistance

Qtn,cs
200150100500

D
ep

th
 (

ft
)

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0
Corrected norm. cone resistance

Insitu

SBTn Index

Ic (Robertson 1990)
4321

D
ep

th
 (

ft
)

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0
SBTn Index

Insitu

Liquefied Su/Sig'v

Su/Sig'v
0.50.40.30.20.10

D
ep

th
 (

ft
)

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

Peak Su ratio Liq. Su ratio

Liquefied Su/Sig'v

Insitu

CLiq v.2.3.1.15 - CPT Liquefaction Assessment Software - Report created on: 11/6/2020, 1:40:29 PM 77

Project file: \\Mac\Home\Documents\Inland FOundation Engineering\September\Camp Ronald McDonald\C457-005\CLiq 2020.clq

Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value
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Depth to water table (erthq.):
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Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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Based on SBT
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Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:
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No
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value
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22.50 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand9. Very stiff fine grained
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand9. Very stiff fine grained
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):
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Robertson (2009)

Based on Ic value
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Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

14.00 ft
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Based on SBT

No
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Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:
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All soils
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F.S. color scheme LPI color schemeInput parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):
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Robertson (2009)

Based on Ic value
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Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
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Anal ysis method:
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Cla y like behavior applied:
Limit depth applied:
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Input parameters and analysis data

Anal ysis method:
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Peak ground acceleration:
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Limit depth applied:
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8. Very stiff sand to
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Input parameters and analysis data

Anal ysis method:

Fines correction method:
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Earthquake magnitude M w:
Peak ground acceleration:
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Fill weight:
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Kσ applied:
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F.S. color scheme LPI color schemeInput parameters and analysis data

Anal ysis method:
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Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):
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Use fill:
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Fill weight:

Transition detect. applied:
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Limit depth applied:
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Grain char. factor
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Project file: \\Mac\Home\Documents\Inland FOundation Engineering\September\Camp Ronald McDonald\C457-005\CLiq 2020.clq

Input parameters and analysis data

Anal ysis method:

Fines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

Robertson (2009)

Robertson (2009)

Based on Ic value

7.80

0.71

25.00 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

15.00 ft

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Cla y like behavior applied:
Limit depth applied:
Limit  depth:

N/A

Yes

No

All soils

No

N/A



Procedure for the evaluation of soil liquefaction resistance, NCEER (1998)

Calculation  of  soil  resistance  against  liquefaction is performed according to the Robertson & Wride (1998) procedure. The

procedure used in the software, slightly differs from the one originally published in NCEER-97-0022 (Proceedings of the NCEER

Workshop  on  Evaluation  of  Liquefaction  Resistance  of  Soils).  The  revised  procedure  is  presented  below in the form of a

flowchart1:

1  "Estimating l iquefact ion- induced ground sett lements f rom CPT for leve l ground", G. Zhang, P.K. Robertson, and R.W.I. Brachman
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Procedure for the evaluation of soil liquefaction resistance (all soils), Robertson (2010)

Calculation  of  soil  resistance  against  liquefaction is performed according to the Robertson & Wride (1998) procedure. This

procedure used in the software, slightly differs from the one originally published in NCEER-97-0022 (Proceedings of the NCEER

Workshop  on  Evaluation  of  Liquefaction  Resistance  of  Soils).  The  revised  procedure  is  presented  below in the form of a

flowchart1:

1  P.K. Robertson, 2009.  “Performance based earthquake design us ing the CPT”, Keynote Lecture, International Conference on

Performance-based Design in Earthquake Geotechnical Engineering – from case history to practice, IS-Tokyo, June 2009
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Procedure for the evaluation of soil liquefaction resistance, Idriss & Boulanger (2008)
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Procedure for the evaluation of soil liquefaction resistance (sandy soils), Moss et al. (2006)
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Procedure for the evaluation of soil liquefaction resistance, Boulanger & Idriss(2014)
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Procedure for the evaluation of liquefaction-induced lateral spreading displacements

 
Site investigation  

with SPT or 
CPT  

Design  
earthquake  

Ground  
geometry  

SPT data with 
fines  content 

measurements  or CPT data  

Moment magnitude  

of earthquake (M  w  )  
and peak surface  

acceleration (  a  max  )  

Geometric parameters  

for each of different  
zones in level (or  

gently sloping) ground  

with (or without) a free  
face  

Liquefaction potential analysis  
to calculate FS, (N  1  )  60cs   or  

(q  c1N  )  cs  

(  using the NCEER SPT- 
or  CPT-based method (  Youd et al.  

2001))  

Calculation of the lateral  
displacement index 
(LDI)  

(  using Figure 1 and Equation [3])  

Zones with three major  

geometric parameters or  
less - free face height (H),  
the distance to a free face  

(L), or/and slope (S)  

Zones with  
more than  
three major  

geometric  

parameters  

L/H  
or/and  

S  

Estimated lateral displacement, LD  

For gently sloping ground without a free face,  

LD = (S + 0.20) · LDI  (for 0.2% < S < 3.5%)  

For level ground with a free face,  

      
(  

LD = 6 · (L/H)-0.8 · LDI  (for 5 < L/H < 40)  

Evaluation of  
lateral  

displacements  

based on  
other  

approaches  

and  
engineering  

judgment  

If  
(N  1  )  60cs   < 14  

or  

(  q  c1N  )  cs   < 70  

evaluate  

potential  
of  

flow  

liquefaction  

1  Flow chart i llustrat ing major steps in estimating l iquefact ion-induced lateral spreading d isplacements us ing the proposed approach

1 Figure 1

1 Equation [3]
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Procedure for the estimation of seismic induced settlements in dry sands

Robertson, P.K. and Lisheng, S., 2010, “Estimation of seismic compression in dry soils using the CPT” FIFTH INTERNATIONAL CONFERENCE ON

RECENT ADVANCES IN GEOTECHNICAL EARTHQUAKE ENGINEERING AND SOIL DYNAMICS, Symposium in honor of professor I. M. Idriss, San

Diego, CA

CLiq v.2.3.1.15 - CPT Liquefaction Assessment Software 98



Liquefaction Potential Index (LPI) calculation procedure

Graphical presentation of the LPI calculation procedure

Calculation of the Liquefaction Potential Index (LPI) is used to interpret the liquefaction assessment calculations in terms of

severity over depth. The calculation procedure is based on the methology developed by Iwasaki (1982) and is adopted by AFPS.

 

To estimate the severity of liquefaction extent at a given site, LPI is calculated based on the following equation:

LPI =

where:

FL = 1 - F.S. when F.S. less than 1

FL = 0 when F.S. greater than 1

z depth of measurment in meters

 

Values of LPI range between zero (0) when no test point is characterized as liquefiable and 100 when all points are characterized

as susceptible to liquefaction. Iwasaki proposed four (4) discrete categories based on the numeric value of LPI:

⦁ LPI = 0 : Liquefaction risk is very low

⦁ 0 < LPI <= 5 : Liquefaction risk is low

⦁ 5 < LPI <= 15 : Liquefaction risk is high
⦁ LPI > 15 : Liquefaction risk is very high
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Shear-Induced Building Settlement (Ds) calculation procedure

The shear-induced building settlement (Ds) due to liquefaction below the building can be estimated using the relationship

developed by Bray and Macedo (2017): 

where Ds is in the units of mm, c1= -8.35 and c2= 0.072 for LBS ≤ 16, and c1= -7.48 and c2= 0.014 otherwise. Q is the

building contact pressure in units of kPa, HL is the cumulative thickness of the liquefiable layers in the units of m, B is the

building width in the units of m, CAVdp is a standardized version of the cumulative absolute velocity in the units of g-s, Sa1 is

5%-damped pseudo-acceleration response spectral value at a period of 1 s in the units of g, and ε is a normal random variable

with zero mean and 0.50 standard deviation in Ln units. The liquefaction-induced building settlement index (LBS) is: 

where z (m) is the depth measured from the ground surface > 0, W is a foundation-weighting factor wherein W = 0.0 for z less

than Df, which is the embedment depth of the foundation, and W = 1.0 otherwise. The shear strain parameter (ε_shear) is the

liquefaction-induced free-field shear strain (in %) estimated using Zhang et al. (2004). It is calculated based on the estimated Dr

of the liquefied soil layer and the calculated safety factor against liquefaction triggering (FSL).
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APPENDIX D –  

                                                     Terra Geosciences    
2020 Seismic Shear-Wave Survey 

 

 

 



________________________________________________________

TG Project No. 203496-1

      SHEAR-WAVE VELOCITY MODEL:  Average Vs 100ft = 1,107.2 ft/sec 

              Site Classification (ASCE 7-16 Ch. 20)-  "D" (Stiff Soil)

Client: Inland Foundation Engineering, Inc., Project No. C457-007 

Project Name: Camp Ronald McDonald, Mountain Center, California 

Survey Line End Coordinates:  33.68026, -116.67656 / 33.68013, -116.67598       

Date:     9/14/20
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APPENDIX E –  

                                                     Site-Specific Ground Motion    
Analysis Survey 
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SEISMIC DESIGN PARAMETERS SUMMARY

Project: Ronald McDonald Camp Lattitude: 33.6802
Project #: C457-007 Longitude: -116.6763
Date: 10/2/20

CALIFORNIA BUILDING CODE CHAPTER 16/ASCE7-16

Mapped Acceleration Parameters per ASCE 7-16, Chapter 22
Ss= 1.59 Figure 22-1
S1= 0.618 Figure 22-2

Site Class per Table 20.3-1
Site Class= D - Stiff Soil

Site Coefficients per ASCE 7-16 CHAPTER 11
Fa= 1 Table 11.4-1 = 1.00 For Site Specific Analysis per ASCE7-16 21.3
Fv= 1.70 Table 11.4-2 = 2.50 For Site Specific Analysis per ASCE7-16 21.3

Mapped Design Spectral Response Acceleration Parameters
SMs= 1.59 Equation 11.4-1 1.59 For Site Specific Analysis per ASCE7-16 21.3
SM1= 1.051 Equation 11.4-2 1.545 For Site Specific Analysis per ASCE7-16 21.3

T0= 0.132 sec
TS= 0.661 sec

SDS= 1.060 Equation 11.4-3 TL= 8 sec From Fig 22-12
SD1= 0.700 Equation 11.4-4 PGA 0.674 g

FPGA= 1.1 From Table 11.8-1
CRS= 0.911 Figure 22-17

Period (T)

Sa                     
(ASCE7-16 -

11.4.6)

80% General 
Design 

Spectrum CR1= 0.892 Figure 22-18
0.01 0.42 0.340
0.13 1.06 0.848
0.20 1.06 0.848
0.66 1.06 0.848
0.70 1.00 0.800
0.80 0.88 0.700
0.90 0.78 0.623
1.00 0.70 0.560
1.10 0.64 0.509
1.20 0.58 0.467
1.30 0.54 0.431
1.40 0.50 0.400
1.50 0.47 0.374
1.60 0.44 0.350
1.70 0.41 0.330
1.80 0.39 0.311
1.90 0.37 0.295
2.00 0.35 0.280
3.00 0.23 0.187
4.00 0.18 0.140
5.00 0.14 0.112
7.50 0.09 0.075

10.00 0.06 0.045

0.00

0.20

0.40

0.60

0.80

1.00

1.20

0.00 2.00 4.00 6.00 8.00 10.00 12.00

Genera l Design Spectrum 80% Ge neral Design Spectrum
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ASCE 7-16 - RISK-TARGETED MAXIMUM CONSIDERED EARTHQUAKE GROUND MOTION ANALYSIS
Use Maximum Rotated Horizontal Component?* (Y/N) y

Presented data are the average of Chiou & Youngs (2014), Abrahamson et. al. (2014) , Boore et. al (2014) and Campbell & Bozorgnia (2014) NGA West-2 Relationships
Earthquake Rupture Forecast - UCERF3 Single Branch ERF, Fault Model 3.1

PROBABILISTIC MCER per 21.2.1.1 Method 1
Risk Coefficients taken from Figures 22-18 and 22-19 of ASCE 7-16
OpenSHA data
2% Probability Of Exceedance in 50 years
Maximum Rotated Horizontal Component determined per ASCE7-16 Ssection 21.2

T
Sa           

2% in 50 MCER
0.01 1.02 0.93
0.02 1.03 0.94
0.03 1.10 1.01
0.05 1.29 1.17
0.08 1.57 1.43
0.10 1.83 1.67
0.15 2.20 2.00
0.20 2.45 2.23
0.25 2.62 2.39
0.30 2.67 2.43
0.40 2.59 2.35
0.50 2.45 2.22
0.75 1.94 1.74
1.00 1.49 1.33
1.50 0.85 0.76
2.00 0.56 0.50
3.00 0.30 0.27
4.00 0.19 0.17
5.00 0.13 0.12
7.50 0.06 0.05

10.00 0.03 0.03

Ss= 2.45 2.23
S1= 1.49 1.33

PGA 0.87 g

Risk Coefficients:
CRS 0.911 Figure 22-18 Get from Mapped Values
CR1 0.892 Figure 22-19
Fa= 1 Table 11.4-1 Per ASCE7-16 - 21.2.3

Is Sa(max)<1.2XFa? NO If "YES", Probabilistic Spectrum prevails
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DETERMINISTIC MCE per 21.2.2

Input Parameters
Fault

   M =  Moment magnitude 7.8
   RRUP =  Closest distance to coseismic rupture (km) 7.8
   RJB =  Closest distance to surface projection of coseismic rupture (km) 7.8
   Rx =  Horizontal distance to top edge of rupture measured perpendicular to strike (km) 7.8

U = Unspecified Faulting Flag (Boore et.al.) 0
   FRV =  Reverse-faulting factor:  0 for strike slip, normal, normal-oblique; 1 for reverse, reverse-oblique and thrust 0
   FNM =  Normal-faulting factor:  0 for strike slip, reverse, reverse-oblique and thrust; 1 for normal and normal-oblique 0
FHW =  Hanging-wall factor:  1 for site on down-dip side of top of rupture; 0 otherwise, used in AS08 and CY08 0

   ZTOR =  Depth to top of coseismic rupture (km) 0
   d =  Average dip of rupture plane (degrees) 90

   V S30 =  Average shear-wave velocity in top 30m of site profile 337.5
FMeasured 1

   Z1.0 = Depth to Shear Wave Velocity of 1.0 km/sec  (km) 0.1
Z2.5 = Depth to Shear Wave Velocity of 2.5 km/sec  (km) 0.5

Site Class D
W (km) =  Fault rupture width (km) 15

FAS =   0 for mainshock; 1 for aftershock 0
σ  =Standard Deviation 1

Deterministic Summary  - Section 21.2.2 (Supplement 1)

T
Median Sa 

(Average)

Corrected* 
S a                 

(per ASCE7-16)
Scaled 

S a(Average)

0.010 0.73 0.80 0.80
0.020 0.77 0.84 0.84
0.030 0.77 0.85 0.85
0.050 0.85 0.93 0.93
0.075 1.01 1.11 1.11
0.100 1.16 1.28 1.28
0.150 1.39 1.53 1.53
0.200 1.54 1.70 1.70
0.250 1.65 1.84 1.84
0.300 1.71 1.92 1.92
0.400 1.71 1.97 1.97
0.500 1.62 1.91 1.91
0.750 1.28 1.58 1.58
1.000 1.00 1.30 1.30
1.500 0.66 0.88 0.88
2.000 0.47 0.63 0.63
3.000 0.30 0.42 0.42
4.000 0.21 0.31 0.31
5.000 0.16 0.24 0.24
7.500 0.08 0.13 0.13

10.000 0.05 0.08 0.08
PGA 0.71 0.71 g
Max Sa= 1.97

Fa = 1.00 Per ASCE7-16 21.2.2
1.5XFa= 1.5

Scaling 
Factor= 1.00

* Correction is the adjustment for Maximum Rotated Value if Applicable

San Jacinto 
Fault
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SITE SPECIFIC MCER - Compare Deterministic MCER Values (Sa) with Probabilistic MCER Values (Sa) per 21.2.3
Presented data are the average of Chiou & Youngs (2014), Abrahamson et. al. (2014) , Boore et. al (2014) and Campbell & Bozorgnia (2014) NGA West-2 Relationships

Period Deterministic Probabilistic

T MCER MCER

Lower Value 
(Site Specific 

MCER)
0.010 0.80 0.93 0.80 Deterministic Governs
0.020 0.84 0.94 0.84 Deterministic Governs
0.030 0.85 1.01 0.85 Deterministic Governs
0.050 0.93 1.17 0.93 Deterministic Governs
0.075 1.11 1.43 1.11 Deterministic Governs
0.100 1.28 1.67 1.28 Deterministic Governs
0.150 1.53 2.00 1.53 Deterministic Governs
0.200 1.70 2.23 1.70 Deterministic Governs
0.250 1.84 2.39 1.84 Deterministic Governs
0.300 1.92 2.43 1.92 Deterministic Governs
0.400 1.97 2.35 1.97 Deterministic Governs
0.500 1.91 2.22 1.91 Deterministic Governs
0.750 1.58 1.74 1.58 Deterministic Governs
1.000 1.30 1.33 1.30 Deterministic Governs
1.500 0.88 0.76 0.76 Probabilistic Governs
2.000 0.63 0.50 0.50 Probabilistic Governs
3.000 0.42 0.27 0.27 Probabilistic Governs
4.000 0.31 0.17 0.17 Probabilistic Governs
5.000 0.24 0.12 0.12 Probabilistic Governs
7.500 0.13 0.05 0.05 Probabilistic Governs

10.000 0.08 0.03 0.03 Probabilistic Governs

Governing Method

0.0
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 (g

)

T (seconds)

DETERMINISTIC/PROBABILISTIC MCER COMPARISONS
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DESIGN RESPONSE SPECTRUM per Section 21.3

DESIGN ACCELERATION PARAMETERS per Section  21.4 (MRSA)

Period 2/3*MCER

80% General 
Design 

Response 
Spectrum (per 

ASCE 7-16 
Figure 11.4-1)

Design 
Response 
Spectrum TXSa

0.01 0.54 0.38 0.54 Highest value of Sa for any period exceeding 0.2 sec.= 1.31
0.02 0.56 0.42 0.56 90%of Highest Value = 1.18
0.03 0.57 0.45 0.57 Maximum TSa from T=1s-5s = 0.86
0.05 0.62 0.53 0.62
0.08 0.74 0.63 0.74 SDS= 1.18 SMS= 1.775
0.10 0.85 0.72 0.85 SD1= 0.86 SM1= 1.295
0.15 1.02 0.85 1.02 Ts = 0.73
0.20 1.13 0.85 1.13
0.25 1.22 0.85 1.22 PGA Determination:
0.30 1.28 0.85 1.28 Site Coefficient FPGA= 1.1
0.40 1.31 0.85 1.31 Mapped PGA= 0.67 Figure 22-7
0.50 1.27 0.85 1.27 PGAM = 0.74 g
0.75 1.05 0.85 1.05
1.00 0.86 0.82 0.86 0.86 Deterministic PGA = 0.71 g
1.50 0.51 0.55 0.55 0.82 Probabilistic PGA = 0.87 g
2.00 0.33 0.41 0.41 0.82 Lesser of Deterministic/Probabilistic = 0.71 g
3.00 0.18 0.27 0.27 0.82 80% of PGAM= 0.59 g
4.00 0.11 0.21 0.21 0.82 MCEG PGA= 0.71 g
5.00 0.08 0.16 0.16 0.82
7.50 0.04 0.11 0.11

10.00 0.02 0.07 0.07
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