


Determination of  

Biologically Equivalent or Superior Preservation  
Report 

 

 

Crescent Cemetery 

CUP 230002 

Permittee Name 

County of Riverside 
4080 Lemon Street, 12th Floor 

P.O. Box 1409 
Riverside, California 92502 

 

 
Applicant Name 

Muslim Mortuary and Cemetery Committee 
13121 Brookhurst Street, Suite C 

Garden Grove, CA 92843 

 

 
Consultant Name 

ELMT Consulting, Inc.  
2201 N. Grand Avenue #10098 

Santa Ana, California 92711 

 

 

 

July 2024  

Updated October 2024 



DBESP Report  

   
 i   

Contents 
1 EXECUTIVE SUMMARY ............................................................................................................................. 1 

2 INTRODUCTION ............................................................................................................................................ 3 

2.1 Project Area ............................................................................................................................................ 4 

2.2 Project Description ................................................................................................................................ 4 

3 RIPARIAN/RIVERINE MITIGATION (SECTION 6.1.2) ........................................................................ 9 

3.1 Methods .................................................................................................................................................... 9 

3.3 Mitigation and Equivalency .............................................................................................................. 12 

3.3.1 Direct Effects ..................................................................................................................................... 12 

3.3.2 Indirect Effects .................................................................................................................................. 13 

4 NARROW ENDEMIC PLANT SPECIES MITIGAITON (SECTION 6.1.3) ...................................... 17 

5 ADDITIONAL SURVEY NEEDS (SECTION 6.3.2) .............................................................................. 18 

5.1 Criteria Area Species Survey Area – Plants ................................................................................. 18 

5.2 Burrowing Owl ..................................................................................................................................... 18 

5.2.1 Methods .............................................................................................................................................. 18 

5.2.2 Results/Impacts ................................................................................................................................. 20 

5.2.3 Mitigation and Equivalency ............................................................................................................ 21 

5.3 Mammals, Amphibians, Delhi Sands Flower-Loving Fly .......................................................... 21 

6 REFERENCES ................................................................................................................................................ 22 

 

APPENDIX 

Appendix A Project Exhibits 
Appendix B Site Plan 
Appendix C Habitat Assessment and Western Riverside County MSHCP Consistency Analysis 
Appendix D Delineation of State and Federal Jurisdictional Waters 
Appendix E Fairy Shrimp Survey Reports 
Appendix F Hydrology Study 
 

 



DBESP Report  

   
 1   

1 EXECUTIVE SUMMARY 

This report contains the results of the Determination of Biologically Equivalent or Superior Preservation 
(DBESP) analysis to demonstrate compliance with the requirements of the Western Riverside County 
Multiple Species Habitat Conservation Plan (MSHCP) for impacts to riparian/riverine resources. The 
proposed project would construct a cemetery and related support facilities located in the unincorporated 
area of Riverside County in the community of Meadowbrook, north of Lake Elsinore.  
 
One unnamed drainage feature (Drainage 1) was observed within the boundaries of the project site at the 
time of the investigation. Drainage 1 generally flows from south to north within the northwest portion of 
the project site. Drainage 1 enters the site on the southwest corner of the project site from Robert Street 
(also listed as Garfield Street) and flows in a west to east direction before flowing in a southeast to northwest 
direction across the western portion of the site. Drainage 1 conveys flows, primarily outside of the proposed 
limits of disturbance before terminating near the middle of the western half of the site. Drainage 1 receives 
flows from direct precipitation upstream and from the discharge waters of a well in the middle of the 
drainage, outside the proposed limits of disturbance, which was installed to provide water to onsite 
agricultural activities. The upstream portion of Drainage 1 appears to only support surface water 
immediately following storm events. Portions of Drainage 1, outside the proposed limits of disturbance, 
support a mixed riparian scrub plant community. 

Approximately 0.93 acre (1,360 linear feet) of riparian/riverine habitat was mapped within the proposed 
project site. The riparian/riverine habitat is synonymous with the jurisdiction of the California Department 
of Fish and Wildlife (CDFW) jurisdictional streambed.  
 
The proposed project design would create a permanent impact of 0.036 acre (96 linear feet) to the riverine 
habitat within Drainage 1 to install a culvert to support an interior roadway. The remaining 0.894 acre 
within Drainage 1 will be avoided by project design. The culvert would allow flows to pass through 
Drainage 1 as it does with the existing condition. The proposed mitigation area will be protected in 
perpetuity via a conservation easement. The conservation easement will be placed over the unimpacted 
0.894 acre portion of Drainage 1 to ensure no building or disturbance occur over the long-term.  
 
The applicant will mitigate impacts to 0.036 acre of riverine habitat through the annual management of 
0.036 acres of the riverine/riparian habitat within the 0.894 acre conservation area through the 
implementation of a Habitat Mitigation Monitoring and Reporting Program (HMMP) to be approved by the 
County and/or regulatory agencies. Funding for long-term maintenance of the mitigation habitat will be 
directly funded by the development since grounds keeping staff is being proposed to conduct the long-term 
non-native species removal. The grounds keeping staff, responsible for managing the non-native removal, 
will need to be able to distinguish native California plant species from the non-native species in southern 
California’s landscapes. The grounds keeping staff will be trained to distinguish native plant species from 
the non-natives. The training program and methods for ensuring that the training is kept current, both in 
terms of new weed or colonizing native species and staff turnover will be provided and approved in the 
HMMP.  
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The above actions would result in a net increase in the function and ecological value of riparian/riverine 
habitat within the region by preserving/encouraging high quality habitat within the existing drainage, and 
by ensuring that more than 95 percent of Drainage 1 would remain in its existing state in perpetuity through 
a conservation easement on future development over Drainage 1. 
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2 INTRODUCTION  

This report contains the results of a Determination of Biologically Equivalent or Superior Preservation 
(DBESP) analysis to demonstrate compliance with the requirements of the Western Riverside County 
Multiple Species Habitat Conservation Plan (MSHCP) for impacts to riparian/riverine resources as a result 
of implementation of the proposed Crescent Cemetery (Project) located community of Meadowbrook. 

Section 6.1.2 of the Western Riverside County MSHCP requires an assessment of the potentially significant 
effects of a project on Covered Species, riparian/riverine habitat, and vernal pools. This assessment is 
independent from considerations given to “waters of the United States” and “waters of the State” protected 
under the federal Clean Water Act (CWA) and the California Fish and Wildlife Code. Projects that propose 
to impact riparian/riverine or vernal pool resources within the MSHCP Plan Area, that cannot be avoided, 
require a mitigation strategy called a DBESP analysis to be completed to ensure that the proposed 
alternative provides for “replacement of any lost functions and values of Habitat as it relates to Covered 
Species.” Conservation of these areas is intended to protect habitat that is essential to a number of listed, 
water-dependent amphibians, birds, fish, invertebrates, and plants. 

As required by the MSHCP, a DBESP analysis must be conducted to address any impacts to 
riparian/riverine habitat. The objective of this report is to demonstrate that proposed mitigation would 
provide an equivalent or superior preservation of habitat function and value of riparian/riverine resources. 
The factors to be considered in analyzing the function and value include hydrologic regime, flood storage 
and flood flow modification, nutrient retention and transformation, sediment trapping and transport, 
toxicant trapping, public use, wildlife habitat, and aquatic habitat. 

This DBESP analysis includes a detailed discussion of the riparian/riverine habitat on-site that is proposed 
to be impacted, and incorporates avoidance, minimization, and mitigation measures adequate to offset these 
impacts and bring them to a level of less than significant. 

Based on the results of the Jurisdictional Delineation Report (Appendix A) prepared for the Project, 
approximately 0.93 acre (1,360 linear feet) was mapped and defined as Riparian/Riverine areas in the 
MSHCP because this feature is areas with fresh water flow during a portion of the year.  

Based on the current design plan, approximately 0.036 acre of the 0.93 acre Drainage 1 would be 
permanently impacted by the installation of a culvert that would be approximately 8 feet wide by 2 feet 
high by 41 feet long. This would result in permanent impacts to approximately 0.036 acre (96 linear feet) 
of riparian/riverine habitat on the project site. 
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2.1 Project Area 

The approximately 85-acre project site is generally located north and east of Interstate 15, south of State 
Route 74, and west of Interstate 215 in Riverside County, California. The project site is depicted on the 
Lake Elsinore quadrangle of the United States Geological Survey’s (USGS) 7.5-minute topographic map 
within Section 22 of Township 5 South, Range 4 West. Specifically, the proposed project site is located 
south of River Road, west of the San Jacinto River, north of Canyon Lake, and east of Jarvis Street, and at 
the terminus of Garfield Street, within Assessor Parcel Numbers (APN) 349-170-003, -004, -005, -006, -
007, -008, -009, -010, -011, -012, and -013; and 349-180-002, -004, -005, -006, -007, -008, -016, -017, -
020, and -035 (lat 33.71705, long -117.281990). Refer to Exhibits 1-3 in Appendix A. 
 
The project site is located at an approximate elevation of 1,540 to 1,670 feet above mean sea level and 
generally slopes from south to north with some areas bearing more defined sloping from southeast to 
northwest. The site occurs on the western periphery of the Temescal Mountains east of Railroad Canyon, 
resulting in hilly topography. 
 
The 0.93 acre Drainage 1 and the 0.036 acre road culvert location are depicted on Exhibit 5.  
 
2.2 Project Description 

The project proposes to construct a 27-acre cemetery designed for approximately 20,000 gravesites, and 
related facilities located within approximately 84 acres in the unincorporated area of Riverside County in 
the community of Meadowbrook, north of Lake Elsinore (refer to Appendix B, Site Plan). The cemetery 
would be developed over approximately 15 years. Facilities include the following: 

• Mortuary - approximately 5,500 square feet (sf) with around 43 of 137 parking spaces (1,300 sf for 
assembly area). The intent of the mortuary is for burial preparations and small family-oriented 
gatherings as needed. It will provide offices to support making funeral and burial arrangements, 
including religious services ancillary to the mortuary, with family attendance. 

• Chapel – approximately 9,700 sf with 2,400 sf of assembly area. Parking for each land use is 
planned to be shared on both sides of the main entry. 77 parking spaces for the chapel of the 152 
parking spaces.  Total parking provided for this campus area is 137 parking spaces. 

• Equipment Shed –approximately 1,400 sf.  

• Caretaker Residence.  A caretaker residence, approximately 2,200 sf, is planned. It may be a 
modular design with its own septic tank. It is located near the main chapel area where the site 
manager can monitor and service the cemetery. 

• Three stormwater basins: two basins to be located within the western portion of the site immediately 
east of the proposed parking lot off of Garfield Road, and one located in the southeastern portion 
of the site.  
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• A series of interior paved roadways. 

The main access to the site is from the eastern boundary, off of Garfield Street. The cemetery support 
facilities will also be located near the site entrance of Garfield Street. Access to the cemetery plots would 
be from a main interior roadway with branches to the various areas. The design of the interior roadways 
largely follow the existing pattern of dirt roads where possible.  

2.2.1 – Road Culvert Description 

The main interior roadway near the Garfield Street entrance, which serves as the main road to the branch 
roadways, currently exists as a dirt road. Drainage 1 currently flows over this dirt road as an “Arizona 
Crossing.” As such, a culvert would be placed in Drainage 1 at its existing crossing in the dirt road to 
develop a safe, paved access road that feeds the branch roads to the cemetery grounds. The culvert would 
be approximately 8 feet wide by 2 feet high by 41 feet long, representing approximately 0.008 acre, with 
0.028 acre supporting riprap.  

Drainage 1 was studied as part of the overall Hydrology Study prepared for the Project (Appendix F) and 
is identified as an “existing swale” in the Hydrology Study. The Hydrology Study states that the existing 
swale running though the project site in Drainage Area A and the proposed roadway/culvert crossing were 
analyzed to determine the extent of the floorplan and the performance of the proposed road/culvert crossing 
using HEC-RAS software. Cross sections of the existing swale were developed and imported into the HEC-
RAS Model. A 8’ (W) x 2’ (H) box culvert and the roadway embankment was added to the model. Peak 
flows of 200 cfs (100-year Storm) and 111 cfs (10-year Storm) as determined from node 110.5 of the 
Rational Analysis were used to run the HEC-RAS Model. 

 
The results of the HEC-RAS model indicate that during the 100-year storm 134 cubic feet per second (cfs) 
will pass below the proposed roadway within the 8’ (W) x 2’ (H) box culvert. The remaining flow of 66 cfs 
will pass over the proposed roadway at a maximum depth of 8 inches, an average velocity of 2.1 fps, and a 
spread of 95 feet. The results of the model also indicated that entire 10-year peak flow (111 cfs) will pass 
below the roadway within the proposed culvert with no flow crossing the roadway. A cross section profile 
of the road and culvert is identified on the Project Grading Plans on file with the County, with an excerpt 
shown in Appendix F.  
 
There are no other drainages on site. Given the terrain, there are no other developed or existing access roads 
or upland areas that could be utilized as the main access from Garfield to the cemetery plots. The proposed 
design avoids impacts to more than 95 percent of Drainage 1.  

2.3 Existing Conditions 

The project site primarily supports undeveloped land. Rural residential uses are located on the north, south, 
west, and northeastern boundaries. The entirety of the site has been subject to several decades of 
anthropogenic disturbances associated with historic agricultural land uses, grading activities, flood control 
infrastructure, weed abatement, and a dirt road network to support the previous activities and access for the 
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adjacent residences. Historic aerials show these activities have been ongoing since at least 1959. A more 
detailed historical timeline is provided below: 

1967 - 1978:  The project site and surrounding areas support primarily undeveloped, vacant land. 
Disturbances onsite include unpaved roadways. Scattered residential development occurs 
to the north and west. Robert Street is present to the west.  

1978 - 1985: Additional residential development is present to the west, south, and southeast of the 
project site. Increased disturbance within the project site includes additional unpaved 
roadways. State Route 74 is constructed to the northwest.  

1985 - 1994: Residential development continues to expand to the west and north of the project site. Bee 
boxes are installed in the northwest region of the site.  

1994 - 2006: Minor development occurs within the boundaries of the project site concentrated in the 
northwest region. This development appears to be preliminary and is restricted to concrete 
footings for several small structures.  

2006 - 2009: A well is installed in the northwest portion of the project site, within the parcel boundary, 
outside of the project footprint.  

2009 - 2018: Minor disturbances continue onsite in association with the expansion of unpaved roadways, 
and intermittent stockpiling. 

2018 - 2019: Onsite stockpiling increases. Storage containers are present near the northern boundary. 
Crops are visible to the southwest of the well. 

2019 - 2021: More crops are visible to the west, north, east, and south southeast of the well.  

2021 - Present: Trees have been cleared near the well and surrounding areas. Crops are no longer present.  

Vegetation 

The site consists of a mix of developed and undeveloped land that has been subject to a variety of 
anthropogenic disturbances. Two (2) natural plant communities were documented on the project site: 
Riversidean Sage Scrub (RSS) and Mixed Riparian Scrub. In addition, the site supports one (1) land cover 
type that would be classified as disturbed. Refer to Exhibit 4, Vegetation, in Appendix A.  
 

Riversidean Sage Scrub 

The more topographically variable portions of the project site, namely the northern and southern portions 
and the southeast periphery, support a Riversidean sage scrub plant consistent with other natural areas in 
the surrounding area. The RSS supported on-site is dominated by a variety of woody perennials and 
supports a robust herbaceous layer. Vegetative cover in the RSS supported by the project site generally 
varies from moderate (>50%) to dense (>80%) with pockets of complete cover. Common native plant 
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species observed in the RSS supported by the site include Deerweed (Acmispon glaber), fiddleneck 
(Amsinckia sp.), California sagebrush (Artemisia californica), golden stars (Bloomeria crocea), splendid 
mariposa-lily (Calochortus splendens), common sandaster (Corethrogyne filaginifolia), dove weed (Croton 
setiger), coyote melon (Cucurbita palmata), valley cholla (Cylindropuntia bernardina), sacred datura 
(Datura wrightii), fasciculated tarplant (Deinandra fasciculata), paniculate tarplant (Deinandra 
paniculata), bush sunflower (Encelia californica), brittlebush (Encelia farinosa), sapphire woollystar 
(Eriastrum sapphirinum), California buckwheat (Eriogonum fasciculatum), slender buckwheat (Eriogonum 
gracile), golden yarrow (Eriophyllum confertiflorum), rattlesnake sandmat (Euphorbia albomarginata), 
matchweed (Gutierrezia california), heliotrope (Heliotropium curassavicum), chaparral yucca 
(Hesperoyucca whipplei), Californica juniper (Juniperus californica), chaparral bush mallow 
(Malacothamnus fasciculatus), wishbone bush (Mirabilis laevis), showy penstemon (Penstemon 
spectabilis), holly leaf cherry (Prunus ilicifolia), perennial tobacco species (Pseudognaphalium sp.), spiny 
redberry (Rhamnus crocea), fragrant sumac (Rhus aromatica), white sage (Salvia apiana), chia sage (Salvia 
columbariae), blue elderberry (Sambucus mexicana), wire lettuce (Stephanomeria exigua), and vinegar 
weed (Trichostema lanceolatum). Common non-native plant species observed in the RSS supported on-site 
include giant reed (Arundo donax), broadleaf filaree (Erodium botrys), red-stemmed filaree (Erodium 
cicutarum), mustard (Hirschfeldia incana), cheeseweed (Malva parviflora), horehound (Marrubium 
vulgare), Brazilian pepper (Schinus terebinthifolius), and milk thistle (Silybum marianum). 

Mixed Riparian Scrub 

The northwestern portion of the project site supports a mixed riparian scrub plant community on the banks 
of Drainage 1. Common native plant species observed in the plant community include, black willow (Salix 
gooddingii), baccharis (Baccharis salicina), pit seed goosefoot (Chenopodium berlandieri), coyote melon, 
sacred datura, giant wild rye (Elysmus condensatus), matchweed, heliotrope, wire rush (Juncus balticus), 
duck weed (Lemna sp.), chaparral bush mallow, arroyo willow (Salix lasiolepsis), rough hedge nettle 
(Stachys rigida), and stinging nettle (Urtica dioica). Common non-native plant species observed in this 
plant community include tree of heaven (Ailanthus altissima), red gum (Eucalyptus camaldulensis), 
horehound, tree tobacco (Nicotiana glauca), and London rocket (Sisymbrium irio). 
 
It should be noted that several large red gum trees in this area appear to have been partially harvested, as 
several trunks remain intact while missing the majority of their mass above lateral chainsaw cuts. This 
portion of the site also appears to have supported some kind of horticultural or agricultural operation, as 
suggested by swathes of evenly spaced plants that are visible on historical aerial imagery from August 2019 
to January 2023. The areas supporting growing operations were removed around January 2023. 

Disturbed 

Disturbed land generally encompasses areas where historic impacts or land uses have removed natural plant 
communities from an area and where routine disturbance prevents the re-establishment of a natural plant 
community. Within the boundaries of the project site, disturbed land is present throughout most of the 
southern portion of the site, in the western periphery of the site, and within and along a series of dirt trails 
and access roads that are routinely impacted by off-highway recreational vehicle access and other off-
roading activities. Developed land supported on-site is generally barren and often supports dense 
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monocultures of such species as dove weed, paniculate tarplant, brittlebush, vinegar weed, mustard, and 
stinknet (Oncosiphon pilulifer), and remnant stands of long-lived perennials that are adapted to routine 
disturbance such as California juniper. Other common native plant species observed in the disturbed land 
supported by the project site include deerweed, bush sunflower, California buckwheat, slender buckwheat, 
rattlesnake sandmat, matchweed, heliotrope, and Californica juniper. Other common non-native plant 
species observed include oats (Avena spp.), foxtail brome (Bromus madritensis), red brome (Bromus 
rubens), tocalote (Centaurea melitensis), yellow star thistle (Centaurea solstitialis), broadleaf filaree, red-
stemmed filaree, red gum, cheeseweed, tree tobacco, Jerusalem thorn (Parkinsonia aculeata), Russian thistle 
(Salsola tragus), milk thistle, and London rocket. 
 
Jurisdictional Resources 

One unnamed, ephemeral drainage feature (Drainage 1) was observed within the boundaries of the project 
site at the time of the investigation (refer to Exhibit 5 in Appendix A). Drainage 1 generally flows from 
south to north within the northwest portion of the project site. Drainage 1 enters the site on the southwest 
corner of the project site from Robert Street (also listed as Garfield Street) and flows in a west to east 
direction before flowing in a southeast to northwest direction across the western portion of the site. Drainage 
1 conveys flows, primarily outside of the proposed limits of disturbance before terminating near the middle 
of the western half of the site. Drainage 1 receives flows from direct precipitation upstream and from the 
discharge waters of a well (i.e., leaking) in the middle of the drainage, outside the proposed limits of 
disturbance, which was installed to provide water to onsite agricultural activities. The upstream portion of 
Drainage 1 appears to only support surface water immediately following storm events. Portions of Drainage 
1, outside the proposed limits of disturbance, support a mixed riparian scrub plant community. 
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3 RIPARIAN/RIVERINE MITIGATION (SECTION 6.1.2)  

3.1 Methods 

Section 6.1.2 of the MSHCP, identifies Riparian/Riverine resources as lands which contain habitat 
dominated by trees, shrubs, persistent emergent vegetation, or emergent mosses and lichens, which occur 
close to or which depend upon soil moisture from nearby fresh water sources, or areas with freshwater flow 
during all or a portion of the year.  
 
Riverine habitat includes all wetlands and deep-water habitats contained in natural or artificial channels 
periodically or continuously containing flowing water or which forms a connecting link between the two 
bodies of standing water. Riverine habitat is bounded on the landward side by upland, by the channel bank 
(including natural and man-made levees), or by wetlands dominated by trees, shrubs, persistent emergents, 
mosses, or lichens. In braided streams, the system is bounded by the banks forming the outer limits of the 
depression within which the braiding occurs. Springs discharging into a channel are considered part of the 
riverine habitat.  
 
The term riparian is used to define the type of wildlife habitat found along the banks of a river, stream, lake 
or other body of water. Riparian habitats are ecologically diverse and can be found in many types of 
environments including grasslands, wetlands and forests.  
 
Based on the results of a Delineation of State and Federal Jurisdictional Waters Report (refer to Appendix 
D) prepared under a separate cover, one (1) unnamed drainage feature, identified as Drainage 1, was 
observed on the project site. Approximately 0.93 acre (1,360 linear feet) of riparian/riverine habitat was 
mapped within the proposed project site. The riparian/riverine habitat is synonymous with the jurisdiction 
of the California Department of Fish and Wildlife (CDFW) jurisdictional streambed. The western portion 
of the drainage feature, where the 0.036 acre of impacts will occur, does not support riparian habitat would 
be considered riverine habitat since it is ephemeral and primarily supports upland plant species. The middle 
portion of Drainage 1, outside of the proposed limits of disturbance, supports a mixed riparian scrub plant 
community that will be considered riparian habitat under the MSHCP. As a result, overall, Drainage 1 will 
be considered riparian/riverine habitat under Section 6.1.2 of the MSHCP. 

The mixed riparian scrub associated with Drainage 1 provides low quality habitat for the State- and 
federally-listed as endangered least Bell’s Vireo (Vireo bellii pusillus [LBVI]), outside of the proposed 
limits of disturbance. It is not expected to provide suitable habitat for the other riparian obligate species 
listed under the MSHCP that may occur within the regional vicinity, including southwestern willow 
flycatcher (Empidonax traillii extimus), or yellow-billed cuckoo (Coccyzus americanus).  

The composition of the mixed riparian scrub supported on-site has been degraded by invasive plant species, 
namely tree of heaven, and previous agricultural activities. The mixed riparian scrub, located outside of the 
proposed limits of disturbance does not have a contiguous willow canopy, and does not provide the dense, 
multi-storied canopy for southwestern willow flycatcher and yellow-billed cuckoo. Due to incomplete 
canopy, limited acreage, and lack of riparian plant species diversity of the mixed riparian scrub supported 
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on-site, the habitat associated with the on-site drainage feature was determined not to provide suitable 
habitat for southwestern willow flycatcher and yellow-billed cuckoo.  

However, the mixed riparian scrub plant community has the potential to provide low quality habitat for 
LBVI. LBVI do not require the dense multi-storied riparian canopy that southwestern willow flycatcher 
and yellow-billed cuckoo need. The mixed riparian scrub has a degraded and inconsistent canopy 
throughout the length of the drainage and generally provides limited nesting opportunities by LBVI. 
However, the area of project impact (the area where Drainage 1 crosses an existing dirt road that would be 
developed by the project) does not provide nesting opportunities due to the extreme degradation 
inconsistency of the canopy and presence significant invasive species that are not favored by LBVI.  

Therefore, the project would not impact riparian species, including LBVI, due to the fact that riparian 
vegetation does not exist in the direct impact area of the project’s road culvert. The degraded and 
inconsistent canopy does exist within several feet of the proposed road culvert improvements, but 
construction is not required in these areas to construct the road culvert. Further, a pre-construction nesting 
bird clearance survey is required, which would further ensure that there would be no impacts to bird species 
associated with riparian plant communities. Because of the poor quality of the habitat adjacent to the 
planned culvert, and that no riparian vegetation exists directly within the planned construction limits, no 
focused surveys are deemed necessary.  

The portion of Drainage 1 that will be impacted is considered riverine. 

Vernal Pools 

One of the factors for determining the suitability of the habitat for fairy shrimp would be demonstrable 
evidence of seasonal ponding in an area of topographic depression that is not subject to flowing waters. 
These astatic pools are typically characterized as vernal pools. More specifically, vernal pools are seasonal 
wetlands that occur in depression areas without a continual source of water. They have wetland indicators 
of all three parameters (soils, vegetation, and hydrology) during the wetter portion of the growing season 
but normally lack wetland indicators of hydrology and/or vegetation during the drier portion of the growing 
season. Obligate hydrophytes and facultative wetlands plant species are normally dominant during the 
wetter portion of the growing season. The determination that an area exhibits vernal pool characteristics 
and the definition of the watershed supporting vernal pool hydrology is made on a case-by-case basis. Such 
determinations should be considered the length of time the areas exhibit upland and wetland characteristics 
and the manner in which the area fits into the overall ecological system as a wetland. The seasonal 
hydrology of vernal pools provides for a unique environment, which supports plants and invertebrates 
specifically adapted to a regime of winter inundation, followed by an extended period when the pool soils 
are dry.  
 
Vernal pools are seasonally inundated, ponded areas that only form in regions where specialized soil and 
climatic conditions exist. During fall and winter rains typical of Mediterranean climates, water collects in 
shallow depressions where downward percolation of water is prevented by the presence of a hard pan or 
clay pan layer (duripan) below the soil surface. Later in the spring when rains decrease and the weather 
warms, the water evaporates and the pools generally disappear by May. The shallow depressions remain 
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relatively dry until late fall and early winter with the advent of greater precipitation and cooler temperatures. 
Vernal pools provide unusual "flood and drought" habitat conditions to which certain plant and wildlife 
species have specifically adapted as well as invertebrate species such as fairy shrimp.  

The MSHCP lists two general classes of soils known to be associated with listed and special-status plant 
species; clay soils and Traver-Domino Willow association soils. The specific clay soils known to be 
associated with listed and special-status species within the MSHCP plan area include Bosanko, Auld, 
Altamont, and Porterville series soils, whereas Traver-Domino Willows association includes saline-alkali 
soils largely located along floodplain areas of the San Jacinto River and Salt Creek.  

Based on the NRCS USDA Web Soil Survey, the project site is historically underlain by Cieneba rocky 
sandy loam (8 to 15 percent slopes, eroded), Cieneba rocky sandy loam (15 to 50 percent slopes, eroded), 
Lodo rocky loam (8 to 25 percent slopes, eroded), Lodo rocky loam (25 to 50 percent slopes, eroded), 
Vallecitos loam (thick solum variant, 8 to 15 percent slopes, eroded), and Vista coarse sandy loam (8 to 15 
percent slopes, eroded). Refer to Exhibit 6, Soils, in Appendix A.  

Therefore, none of the soil types associated with listed and/or special status species within the MSHCP are 
documented on site. Without the appropriate soils to create the impermeable restrictive layer, none of the 
special-status plant or wildlife species associated with vernal pools can occur on the project site. 

There are three species of fairy shrimp with the potential to occur on-site: vernal pool fairy shrimp 
(Branchinecta lynchi), Riverside fairy shrimp (Streptocephalus woottoni), and versatile fairy shrimp 
(Branchinecta lindahli). Vernal pool (lynchi) fairy shrimp are federally listed as threatened, and Riverside 
fairy shrimp (woottoni) are federally listed as endangered, whereas the versatile fairy shrimp (lindahli) is 
relatively common and is not listed or considered sensitive. Vernal pool fairy shrimp (lynchi) have the 
widest geographic range of the federally listed vernal pool crustaceans and occur from southern Oregon to 
northern and central California, generally west of the Sierra Nevada, to southern California. The species’ 
range extends south to Orange and Los Angeles counties and east to western Riverside County but is 
generally absent from San Diego County. Vernal pool fairy shrimp are found in vernal pools and other 
vernal pool-like habitats such as ephemeral ponds or features that can be formed from anthropogenic events 
such as tire ruts. Riverside fairy shrimp can be found in Riverside, Orange, and San Diego counties and 
occur in vernal pools and other ephemeral features with long inundation times. The versatile fairy shrimp 
(lindahli) is common in pools throughout California and can co-occur with vernal pool (lynchi) and 
Riverside fairy shrimp (woottoni). 

To determine if the ponded areas onsite support the three species of fairy shrimp, Fairy Shrimp surveys 
were conducted in the dry season of 2023, the wet season of 23-24 and the dry season of 2024 (Helix 2023 
and 2024, refer to Appendix E).  

All survey events combined sampled a total of 38 features within the project site. Based on the information 
gathered from all surveys and factoring the nearest known location for vernal pool fairy shrimp (B. lynchi) 
it is presumed that the federally listed vernal pool fairy shrimp (B. lynchi) is absent from the site. Both 
results for wet and dry season surveys did not indicate presence of Riverside fairy shrimp (S. woottoni). As 
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a result, Riverside fairy shrimp (S. woottoni) is also presumed absent from the project site. According to 
the survey reports, the only species present on site is the non-listed versatile fairy shrimp (B. lindahli). 

3.2 Results/Impacts 

The on-site drainage patterns collectively performs the following functions within the local area of the 
watershed: regulation of nuisance flows, energy dissipation, nutrient cycling, retention of particulates, 
nutrient/particulate uptake from off-site, upstream development, and connectivity with similar habitat 
downstream. Drainage 1, within the project footprint, will be considered riverine habitat under the MSHCP. 
Water across the access road, where the culvert will be installed, within Drainage 1 will be maintained. No 
impacts to the flow of water within Drainage 1 are anticipated.  
 
The culvert to be installed in Drainage 1 is designed to maintain the existing level of water flow in the 
drainage to downstream resources as indicated by the Hydrology Study and by the design as identified on 
Appendix F. Therefore, there would be no downstream effects to the flow of water within Drainage 1.  
 
The proposed project generally avoids impacts to Drainage 1 except to install a culvert in the drainage to 
facilitate the development of one of the cemetery interior roadways. The culvert will be approximately 8 
feet wide by 2 feet high by 41 feet long. This would result in permanent impacts to approximately 0.036 
acre (96 linear feet) of riparian/riverine habitat on the project site.  
 
The project has been designed to avoid 0.894 acre of the Drainage 1, which represents the majority of 
Drainage 1, with only 0.036 acre of impacts associated with the installation of the culvert within the existing 
dirt road that would serve as a main cemetery interior feeder road. There is no development planned for, 
nor is there an anticipated need to expand into the area that contains the 0.894 acre of Drainage 1. Therefore, 
by design, the project has south to avoid impacts to Drainage 1 to the maximum extent possible.  
 

Table 1: Impacts to Riparian/Riverine Habitat 

Jurisdictional Feature 

Riparian/Riverine Habitat 

Onsite Jurisdiction 
(acreage/linear feet) 

Project Impacts – 
Riverine 

(acreage/linear feet) 
Drainage 1 0.93 (1,360) 0.036 (96) 

TOTAL 0.93 (1,360) 0.036 (96) 
 
3.3 Mitigation and Equivalency 

3.3.1 Direct Effects 

Mitigation for the loss of 0.036-acre of riparian/riverine habitat within Drainage 1 would occur onsite as 
there are currently no available off-site restoration credits at approved mitigation banks. A conservation 
easement would be placed over the 0.894 acre remainder of Drainage 1 as shown on Exhibit 3. 
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As mitigation for the riverine/riparian impacts, the applicant would maintain and manage 0.036 acre of 
habitat within this 0.894 acre area. Management would be performed by the applicant in accordance with a 
HMMP to be submitted to the agencies for approval. Given the small size of the area, the applicant proposes 
to conduct the activities outlined in the HMMP in lieu of having a third party maintain 0.036 acre within a 
0.894 acre area. Primary activities would include the removal of the extensive invasive species, such as 
Tree of Heaven, that is present within this 0.894 acre remainder of Drainage 1. The on-site maintenance 
activities would be conducted in accordance with an HMMP to be developed but are anticipated to occur 
annually and would be located anywhere within the 0.894 acre area as needed to remove invasive species. 
The maintenance activities would be designed promote the natural establishment of native riparian species 
in the 0.894 acre area by removing invasive species.  

Funding for long-term maintenance of the mitigation habitat will be directly funded by the development 
since grounds keeping staff is being proposed to conduct the long-term non-native species removal. The 
grounds keeping staff, responsible for managing the non-native removal, will need to be able to distinguish 
native California plant species from the non-native species in southern California’s landscapes. The grounds 
keeping staff will be trained to distinguish native plant species from the non-natives. The training program 
and methods for ensuring that the training is kept current, both in terms of new weed or colonizing native 
species and staff turnover will be provided and approved in the HMMP.  
 
As noted in Section 3.1 of this document, the riparian habitat within Drainage 1 overall has been degraded 
by invasive plant species, namely tree of heaven, and previous agricultural activities. The mixed riparian 
scrub, located outside of the proposed limits of disturbance does not have a contiguous willow canopy, and 
does not provide the dense, multi-storied canopy for southwestern willow flycatcher and yellow-billed 
cuckoo, and only very limited nesting opportunities for LBVI outside of the area of disturbance. The 
riparian vegetation does not exist in the project impact area because this is the same location where Drainage 
1 crosses an existing dirt road as an “Arizona Crossing.”  

Therefore, although the proposed project would not avoid all impacts to Drainage 1, the project would be 
biologically equivalent or superior to that which would occur under an avoidance alternative because the 
proposed design limits impacts to installation of a culvert in an existing dirt road crossing, maintains the 
existing drainage pattern of Drainage 1, provides for no development in any other area of Drainage 1, and 
provides for higher quality habitat to be developed on site, within the existing riverine/riparian habitat. 

3.3.2 Indirect Effects 

Approximately 0.894 acre within Drainage 1 will be avoided by design. A conservation easement would be 
put in placed over this 0.894 acre to restrict any building or modification of this 0.894 acre remainder of 
Drainage 1.   
 
The project hydrology in the area is not expected to change with project implementation because the culvert 
will allow for flows to pass through the existing drainage, as identified by the Project Hydrology Study.  
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Additionally, the following minimization measures will be incorporated into the project design to ensure 
that all indirect project-related impacts to riparian/riverine habitat occurring west of the project site that 
will not be directly impacted, including impacts from fugitive dust, toxics, invasive plant species, and 
grading/land development, are avoided or minimized to the greatest extent feasible. 
 
Fugitive Dust 

During soil excavation, grading, or other subsurface disturbance, the construction superintendent shall 
supervise provision and maintenance of all standard dust control best management practices (BMPs) to 
reduce fugitive dust emissions, including but not limited to the following actions:  

• Water any exposed soil areas a minimum of twice per day, or as allowed under any imposed drought 
restrictions. On windy days or when fugitive dust can be observed leaving the construction site, 
additional water shall be applied at a frequency to be determined by the on-site construction 
superintendent.   

• Pave, periodically water, or apply chemical stabilizer to construction access/egress points.  
• Minimize the amount of area disturbed by clearing, grading, earthmoving, or excavation operations 

at all times.  
• Operate all vehicles on graded areas at speeds less than 15 miles per hour.   
• Cover all stockpiles that will not be utilized within three days with plastic or equivalent material, 

to be determined by the on-site construction superintendent, or spray them with a non-toxic 
chemical stabilizer. 
 

Runoff - Toxics 

To address potential short-term impacts to water quality from construction runoff that may carry storm 
water pollutants downstream, a Storm Water Pollution Prevention Program (SWPPP) shall be implemented 
by the construction contractor as required by the California General Construction Storm Water Permit 
pursuant to State Water Quality Control Board and Regional Board regulations. The SWPPP shall identify 
BMPs related to the control of toxic substances, including construction fuels, oils, and other liquids. These 
BMPs will be implemented by the Applicant’s contractor prior to the start of any ground clearing activity, 
shall be subject to periodic inspections by the County and the project’s hydrological consultant, and shall 
be maintained throughout the construction period and remain in place until all landscape and permanent 
BMPs are in place. BMPs shall be monitored and repaired if necessary to ensure maximum erosion, 
sediment, and pollution control.  
 

• Permittee shall prohibit the use of erosion control materials potentially harmful to fish and wildlife 
species, such as mono-filament netting (erosion control matting) or similar material, within and 
adjacent to jurisdictional areas.  
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• All fiber roles1, straw waddles, and/or hay bales utilized within and adjacent to the project site shall 
be free of non-native plant materials.  

• Permittee shall comply with all litter and pollution laws. All contractors, subcontractors, and 
employees shall also obey these laws and it shall be the responsibility of Permittee to ensure 
compliance. 

• Permittee shall not allow water containing mud, silt, or other pollutants from grading, aggregate 
washing, or other activities to enter a lake, streambed, or flowing stream or be placed in locations 
that may be subjected to high storm flows. 

• Spoil sites shall not be located within a lake, streambed, or flowing stream or locations that may be 
subjected to high storm flows, where spoil shall be washed back into a lake, streambed, or flowing 
stream where it will impact streambed habitat and aquatic or riparian vegetation. 

• Raw cement/concrete or washings thereof, asphalt, paint, or other coating material, oil or other 
petroleum products, or any other substances which could be hazardous to fish and wildlife resources 
resulting from project related activities shall be prevented from contaminating the soil and/or 
entering the waters of the State. These materials, placed within or where they may enter a lake, 
streambed, or flowing stream by Permittee or any party working under contract or with the 
permission of Permittee, shall be removed immediately. 

• No equipment maintenance shall be done within or near any lake, streambed, or flowing stream 
where petroleum products or other pollutants from the equipment may enter these areas under any 
flow. 

• No broken concrete, cement, debris, soil, silt, sand, bark, slash, sawdust, rubbish, or washings 
thereof, oil or petroleum products, or other organic or earthen material from any construction or 
associated activity of whatever nature shall be allowed to enter into or be placed where it may be 
washed by rainfall or runoff into waters of the State. When operations are completed, any excess 
materials or debris shall be removed from the work area. No rubbish shall be deposited within 150 
feet of the edge of any lake, streambed, or flowing stream. 

 
Accidental Encroachments During Construction 

The following measures shall also be incorporated into the construction documents and specifications, and 
implemented by the contractor, to avoid potential construction-related impacts to riparian/riverine habitat 
west of and outside of the approved disturbance limits:  
 

• Construction worker training shall be provided by a qualified biologist at the first pre-construction 
meeting;  

• No equipment shall be operated in areas of flowing water,  
 

 

 

1 Fiber rolls or erosion control mesh shall be made of loose-weave mesh that is not fused at the intersections of the 
weave, such as jute, or coconut (coir) fiber, or other products without welded weaves. Non-welded weaves reduce 
entanglement risks to wildlife by allowing animals to push through the weave, which expands when spread. 
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Post-Construction Human Disturbances 

The project shall incorporate special edge treatments designed to minimize edge effects by providing a safe 
transition between developed areas and the adjacent riparian/riverine habitat, which would be compatible 
with project operation and the protection. Special edge treatments shall include approved landscaping on 
the boundary of the project site.  
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4 NARROW ENDEMIC PLANT SPECIES MITIGAITON (SECTION 6.1.3) 

The Project site is not located within a Narrow Endemic Plant Species Survey Area (NEPSSA) area, 
therefore, no focused surveys are required. There would be no impacts, direct or indirect, and no mitigation 
required. No further consistency with the MSHCP is required regarding NEPSSA species. 
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5 ADDITIONAL SURVEY NEEDS (SECTION 6.3.2) 

The project site falls within a survey area for only burrowing owl. The site does not fall within a boundary 
to conduct other surveys for amphibians, mammals or Delhi sands flower-loving fly. Therefore, only 
applicable species surveys are addressed in this section.   

5.1 Criteria Area Species Survey Area – Plants 

The Project site is not located within a Criteria Area Species Survey Area for plants; therefore, no focused 
surveys were required and no further consistency with the MSHCP is required in regard to Criteria Area 
Species Survey Area for plants. 

5.2 Burrowing Owl 

Burrowing owl is currently designated as a California Species of Special Concern. The burrowing owl is a 
grassland specialist distributed throughout western North America where it occupies open areas with short 
vegetation and bare ground within shrub, desert, and grassland environments. Burrowing owls use a wide 
variety of arid and semi-arid environments with level to gently-sloping areas characterized by open 
vegetation and bare ground. The western burrowing owl (A.c. hypugaea), which occurs throughout the 
western United States including California, rarely digs its own burrows and is instead dependent upon the 
presence of burrowing mammals (i.e., California ground squirrels, coyotes, and badgers) whose burrows 
are often used for roosting and nesting. The presence or absence of colonial mammal burrows is often a 
major factor that limits the presence or absence of burrowing owls. Where mammal burrows are scarce, 
burrowing owls have been found occupying man-made cavities, such as buried and non-functioning drain 
pipes, stand-pipes, and dry culverts. They also require low growth or open vegetation allowing line-of-sight 
observation of the surrounding habitat to forage and watch for predators. In California, the burrowing owl 
breeding season extends from the beginning of February through the end of August. 

5.2.1 Methods 

Under the MSHCP burrowing owl is considered an adequately conserved covered species that may still 
require focused surveys in certain areas as designated in Figure 6-4 of the MSHCP. The project site is not 
located within a MSHCP designated burrowing owl survey area. However, a habitat suitability assessment 
was conducted. In accordance with the MSHCP Burrowing Owl Survey Instructions (2006), survey 
protocol consists of two steps, Step I – Habitat Assessment and Step II – Locating Burrows and Burrowing 
Owls. The following section describes the methodology followed during the burrowing owl habitat 
assessment conducted for this project.  

• Step I – Habitat Assessment: Step 1 of the MSHCP habitat assessment for burrowing owl consists 
of a walking survey to determine if suitable habitat is present onsite. The habitat assessment was 
conducted on November 15, and 16, 2023. Upon arrival at the project site, and prior to initiating 
the assessment survey, binoculars were used to scan all suitable habitats on and adjacent to the 
property, including perch locations, to establish owl presence.  
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All suitable areas of the project site were surveyed on foot by walking slowly and methodically 
while recording/mapping areas that may represent suitable owl habitat onsite. Primary indicators 
of suitable burrowing owl habitat in western Riverside County include, but are not limited to, native 
and non-native grassland, interstitial grassland within shrub lands, shrub lands with low density 
shrub cover, golf courses, drainage ditches, earthen berms, unpaved airfields, pastureland, dairies, 
fallow fields, and agricultural use areas. Burrowing owls typically use burrows made by fossorial 
mammals, but they often utilize man-made structures, such as earthen berms, cement culverts, 
cement, asphalt, rock, wood debris piles, openings beneath cement or asphalt pavement. Burrowing 
owls are often found within, under, or in close proximity to man-made structures.  
 
According to the MSHCP guidelines, if suitable habitat is present, the biologist should also walk 
the perimeter of the property, which consists of a 150-meter (approximately 500 feet) buffer zone 
around the project site boundary. If permission to access the buffer area cannot be obtained, the 
biologist shall not trespass, but visually inspect adjacent habitats with binoculars. In addition to 
surveying the entire Project Site all bordering natural habitats located immediately adjacent to the 
Project Site were assessed. Results from the habitat assessment indicate that suitable resources (i.e., 
low growing vegetation that provides line of site opportunities) for burrowing owl are present 
throughout the project site. Accordingly, if suitable habitat is documented onsite or within adjacent 
habitats, both Step II, focused burrow surveys and the 30-day preconstruction surveys are required 
in order to comply with the MSHCP guidelines. 
 

• Step II – Locating Burrows and Burrowing Owls: Concurrent with the initial habitat assessment, a 
detailed focused burrow survey was conducted and included documentation of appropriately sized 
natural burrows or suitable man-made structures that may be utilized by burrowing owl - as part of 
the MSHCP protocol, which is described below under Part A, Focused Burrow Survey. The 
MSHCP protocol indicates that no more than 100 acres should be surveyed per day/per biologist.  

 
o Part A – Focused Burrow Survey: A systematic survey for burrows, including burrowing 

owl sign, was conducted by walking across all suitable habitats mapped within the project 
site on November 13, and 16, 2023. Pedestrian survey transects were spaced to allow 100% 
visual coverage of the ground surface. The distances between transect centerlines were no 
more than 30 meters (approximately 100 feet) apart, and owing to the terrain, often much 
smaller. Transect routes were also adjusted to account for topography and in general 
ground surface visibility. Areas providing potential habitat for burrowing owls were 
surveyed for suitable burrows, consisting of natural and non-natural substrates in areas with 
low, open vegetation. All burrows encountered were examined for shape, scat, pellets, 
white-wash, feathers, tracks, and prey remains. Suitable burrows/sites, including rock piles 
and non-natural substrates, were thoroughly examined for signs of presence.  
 

o Part B – Focused Burrow Survey: Due to surrounding development to the west, a zone of 
influence was not able to be surveyed; however, these areas do not support suitable habitat 
for burrowing owls. Some areas to the north and east of the project site within 500 feet, 
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support dense vegetation and were determined not to provide suitable habitat. Survey 
transects on the project site were oriented north to west and were conducted at a maximum 
of 30-meter (approximately 100 feet) intervals to ensure 100% visual coverage of all areas 
in suitable habitat on the project site, and within the survey area. The focused burrowing 
owl surveys were conducted during the recognized timeframe (the breeding season is 
typically March through August) in the morning one hour before sunrise to two hours after 
sunrise. 

Suitable burrows/sites, including rock piles and non-natural substrates, were thoroughly 
examined for signs of presence. All burrows encountered were examined for shape, scat, 
pellets, white-wash, feathers, tracks, and prey remains. The location of all suitable 
burrowing owl habitat, potential owl burrows, burrowing owl sign, and any owls observed 
were recorded and mapped, with a hand-held GPS unit, if observed. Methods to detect 
presence of burrowing owls included direct observation, aural detection, and signs of 
presence. Binoculars were used to observe distant birds and their activity around potential 
nesting habitat. The survey area was assessed on foot by qualified biologists Travis J 
McGill, Rachael A. Lyons, and Megan E. Peukert, who are knowledgeable in the habitats 
and behavior of burrowing owls. 

5.2.2 Results/Impacts 

Four focused burrowing owl surveys were conducted on May 10 and 31 and June 14 and 28, 2024. All 
surveys were completed between 0630 and 1030. The surveys were conducted to document the 
presence/absence of burrowing owl on the project site. Refer to Table 1, Survey Data, for a summary of the 
survey dates and times, personnel, weather conditions, and general findings.  

Table 2: Burrowing Owl Survey Data 

Survey 
No. 

Survey 
Date Surveyor Time Temperature 

(˚F) 
Cloud 
Cover 

Wind 
Speed 
(mph) 

Burrowing 
Owl Detected 

On-Site 

1 5/10/24 
Travis J. McGill, 
Rachael Lyons & 
Megan E. Peukert 

0630-1000 66-73 10% 0-5 No 

2 5/31/24 Megan E. Peukert & 
Rachael Lyons 0700-1030 65-68 30% 0-5 No 

3 6/14/24 
Travis J. McGill, 
Rachael Lyons & 
Megan E. Peukert 

0630-1030 65-69 30% 0-5 No 

4 6/28/24 Megan E. Peukert & 
Rachael Lyons 0700-1030 67-74 0% 0-5 No 
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Based on the results of the 2024 burrowing owl focused surveys, no burrowing owls or evidence of recent 
or historic use by burrowing owls were observed on the project site. As a result, burrowing owls are 
presumed to be absent from the project site.   

5.2.3 Mitigation and Equivalency 

5.2.3.1 Direct Effects 

To ensure burrowing owl remain absent from the project site, it is recommended that a 30-day burrowing 
owl pre-construction clearance survey be conducted in accordance with the Burrowing Owl Survey 
Instructions for the Western Riverside Multiple Species Habitat Conservation Plan Area prior to any ground 
disturbing activities. If burrowing owls and/or birds displaying nesting behaviors are observed within the 
project site during future construction, further review may be needed to ensure compliance with the 
MSHCP, MBTA and Fish and Game Code.  

5.2.3.2 Indirect Effects 

If no burrowing owls are found onsite during the pre-construction clearance survey, and with, no indirect 
effects to burrowing owl are expected to occur. 

5.3 Mammals, Amphibians, Delhi Sands Flower-Loving Fly 

Based on the MSHCP results, there are no overlays or habitat for any other mammal or amphibian species, 
or Delhi Sands Flower-Loving Fly. Therefore, no further discussion is warranted.  
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Appendix C – Site Photographs 
 

 
 
 

 

Photograph 5: View of the standing water within the mixed riparian scrub plant community that was 
created from damming of the drainage and irrigation.   

 

Photograph 6: Depicting a second well found within the ponded area within the project site.   
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Photograph 7: From the northwest portion of the mixed riparian plant community, looking southeast 
through associated vegetation.  

 

Photograph 8: From the southwest portion of the mixed riparian plant community, looking northeast 
through associated vegetation. 
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Photograph 9: Looking east along the dirt access road that crosses the onsite drainage feature.   

 

Photograph 10: View of the southern end of the onsite drainage feature, north of the dirt road.  
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Photograph 11: From the dirt road looking north at the southern portion of the onsite drainage feature.  
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WATERS OF THE UNITED STATES 

Section 404 of the Clean Water Act 

In accordance with the Revised Definition of “Waters of the United States”; Conforming (September 8, 
2023), “waters of the United Sates” are defined as follows:  

(a) Waters of the United States means:  
 

(1) Waters which are:  
(i) Currently used, or were used in the past, or may be susceptible to use in interstate or foreign 
commerce, including all waters which are subject to the ebb and flow of the tide;  
(ii) The territorial seas; or  
(iii) Interstate waters;  
 

(2) Impoundments of waters otherwise defined as waters of the United States under this definition, 
other than impoundments of waters identified under paragraph (a)(5) of this section;  
 
(3) Tributaries of waters identified in paragraph (a)(1) or (2) of this section that are relatively 
permanent, standing or continuously flowing bodies of water;  
 
(4) Wetlands adjacent to the following waters:  

(i) Waters identified in paragraph (a)(1) of this section; or  
(ii) Relatively permanent, standing or continuously flowing bodies of water identified in paragraph 
(a)(2) or (a)(3) of this section and with a continuous surface connection to those waters; 
 

(5) Intrastate lakes and ponds not identified in paragraphs (a)(1) through (4) of this section that are 
relatively permanent, standing or continuously flowing bodies of water with a continuous surface 
connection to the waters identified in paragraph (a)(1) or (a)(3) of this section 
 

(b) The following are not “waters of the United States” even where they otherwise meet the terms of 
paragraphs (a)(2) through (5) of this section:  
 

(1) Waste treatment systems, including treatment ponds or lagoons, designed to meet the 
requirements of the Clean Water Act;  
 
(2) Prior converted cropland designated by the Secretary of Agriculture. The exclusion would cease 
upon a change of use, which means that the area is no longer available for the production of 
agricultural commodities. Notwithstanding the determination of an area's status as prior converted 
cropland by any other Federal agency, for the purposes of the Clean Water Act, the final authority 
regarding Clean Water Act jurisdiction remains with EPA;  
 
(3) Ditches (including roadside ditches) excavated wholly in and draining only dry land and that do 
not carry a relatively permanent flow of water;  
 

https://www.ecfr.gov/current/title-33/section-328.3#p-328.3(a)(5)
https://www.ecfr.gov/current/title-33/section-328.3#p-328.3(a)(1)
https://www.ecfr.gov/current/title-33/section-328.3#p-328.3(a)(2)
https://www.ecfr.gov/current/title-33/section-328.3#p-328.3(a)(5)
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(4) Artificially irrigated areas that would revert to dry land if the irrigation ceased;  
(5) Artificial lakes or ponds created by excavating or diking dry land to collect and retain water and 
which are used exclusively for such purposes as stock watering, irrigation, settling basins, or rice 
growing;  
(6) Artificial reflecting or swimming pools or other small ornamental bodies of water created by 
excavating or diking dry land to retain water for primarily aesthetic reasons;  
 
(7) Waterfilled depressions created in dry land incidental to construction activity and pits excavated 
in dry land for the purpose of obtaining fill, sand, or gravel unless and until the construction or 
excavation operation is abandoned and the resulting body of water meets the definition of waters of 
the United States; and  
 
(8) Swales and erosional features (e.g., gullies, small washes) characterized by low volume, 
infrequent, or short duration flow.  
 

(c) In this section, the following definitions apply:  
 

(1) Wetlands means those areas that are inundated or saturated by surface or ground water at a 
frequency and duration sufficient to support, and that under normal circumstances do support, a 
prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands generally 
include swamps, marshes, bogs, and similar areas.  
 
(2) Adjacent means having a continuous surface connection 
 
(3) High tide line means the line of intersection of the land with the water's surface at the maximum 
height reached by a rising tide. The high tide line may be determined, in the absence of actual data, by 
a line of oil or scum along shore objects, a more or less continuous deposit of fine shell or debris on 
the foreshore or berm, other physical markings or characteristics, vegetation lines, tidal gages, or 
other suitable means that delineate the general height reached by a rising tide. The line encompasses 
spring high tides and other high tides that occur with periodic frequency but does not include storm 
surges in which there is a departure from the normal or predicted reach of the tide due to the piling up 
of water against a coast by strong winds such as those accompanying a hurricane or other intense 
storm.  
 
(4) Ordinary high water mark means that line on the shore established by the fluctuations of water 
and indicated by physical characteristics such as clear, natural line impressed on the bank, shelving, 
changes in the character of soil, destruction of terrestrial vegetation, the presence of litter and debris, 
or other appropriate means that consider the characteristics of the surrounding areas.  
 
(5) Tidal waters means those waters that rise and fall in a predictable and measurable rhythm or cycle 
due to the gravitational pulls of the moon and sun. Tidal waters end where the rise and fall of the 
water surface can no longer be practically measured in a predictable rhythm due to masking by 
hydrologic, wind, or other effects.  
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WETLANDS  

For this project location, Corps jurisdictional wetlands are delineated using the methods outlined in the 
Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Arid West Region, Version 
2.0 (Corps 2008). This document is one of a series of Regional Supplements to the Corps Wetland 
Delineation Manual (Corps 1987). The identification of wetlands is based on a three-parameter approach 
involving indicators of hydrophytic vegetation, hydric soil, and wetland hydrology. In order to be 
considered a wetland, an area must exhibit at least minimal characteristics within these three (3) 
parameters. The Regional Supplement presents wetland indicators, delineation guidance, and other 
information that is specific to the Arid West Region. In the field, vegetation, soils, and evidence of 
hydrology are examined using the methodology listed below and documented on Corps wetland data 
sheets, when applicable. It should be noted that both the Regional Board and the CDFW jurisdictional 
wetlands encompass those of the Corps. 

Vegetation 

Nearly 5,000 plant types in the United States may occur in wetlands. These plants, often referred to as 
hydrophytic vegetation, are listed in regional publications by the U.S. Fish and Wildlife Service 
(USFWS). In general, hydrophytic vegetation is present when the plant community is dominated by 
species that can tolerate prolonged inundation or soil saturation during growing season. Hydrophytic 
vegetation decisions are based on the assemblage of plant species growing on a site, rather than the 
presence or absence of particular indicator species. Vegetation strata are sampled separately when 
evaluating indicators of hydrophytic vegetation. A stratum for sampling purposes is defined as having 5 
percent or more total plant cover. The following vegetation strata are recommended for use across the 
Arid West: 

♦ Tree Stratum: Consists of woody plants 3 inches or more in diameter at breast height (DBH), 
regardless of height; 

♦ Sapling/shrub stratum: Consists of woody plants less than 3 inches DBH, regardless of height; 

♦ Herb stratum: Consists of all herbaceous (non-woody) plants, including herbaceous vines, 
regardless of size; and, 

♦ Woody vines: Consists of all woody vines, regardless of size. 

The following indicator is applied per the test method below.1 Hydrophytic vegetation is present if any of 
the indicators are satisfied. 

 

 
1  Although the Dominance Test is utilized in the majority of wetland delineations, other indicator tests may be employed. If 

one indicator of hydric soil and one primary or two secondary indicators of wetland hydrology are present, then the 
Prevalence Test (Indicator 2) may be performed. If the plant community satisfies the Prevalence Test, then the vegetation is 
hydric. If the Prevalence Test fails, then the Morphological Adaptation Test may be performed, where the delineator 
analyzes the vegetation for potential morphological features. 
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Indicator 1 – Dominance Test  

Cover of vegetation is estimated and is ranked according to their dominance. Species that contribute to a 
cumulative total of 50% of the total dominant coverage, plus any species that comprise at least 20% (also 
known as the “50/20 rule”) of the total dominant coverage, are recorded on a wetland data sheet. Wetland 
indicator status in California (Region 0) is assigned to each species using the National Wetland Plant List, 
version 2.4.0 (Corps 2012). If greater than 50% of the dominant species from all strata were Obligate, 
Facultative-wetland, or Facultative species, the criteria for wetland vegetation is considered to be met. 
Plant indicator status categories are described below: 

♦ Obligate Wetland (OBL): Plants that almost always occur in wetlands; 

♦ Facultative Wetland (FACW): Plants that usually occur in wetlands, but may occur in non-
wetlands; 

♦ Facultative (FAC): Plants that occur in wetlands and non-wetlands; 

♦ Facultative Upland (FACU): Plants that usually occur in non-wetlands, but may occur in 
wetlands; and,  

♦ Obligate Upland (UPL): Plants that almost never occur in wetlands. 

♦ No Indicator (NI): Plant not listed on the Corps Wetland Plant List for the Arid West.  

Hydrology 

Wetland hydrology indicators are presented in four (4) groups, which include: 

Group A – Observation of Surface Water or Saturated Soils  

Group A is based on the direct observation of surface water or groundwater during the site visit.  

Group B – Evidence of Recent Inundation  

Group B consists of evidence that the site is subject to flooding or ponding, although it may not be 
inundated currently. These indicators include water marks, drift deposits, sediment deposits, and similar 
features. 

Group C – Evidence of Recent Soil Saturation  

Group C consists of indirect evidence that the soil was saturated recently. Some of these indicators, such 
as oxidized rhizospheres surrounding living roots and the presence of reduced iron or sulfur in the soil 
profile, indicate that the soil has been saturated for an extended period. 
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Group D – Evidence from Other Site Conditions or Data  

Group D consists of vegetation and soil features that indicate contemporary rather than historical wet 
conditions, and include shallow aquitard and the FAC-neutral test. 

If wetland vegetation criteria is met, the presence of wetland hydrology is evaluated at each transect by 
recording the extent of observed surface flows, depth of inundation, depth to saturated soils, and depth to 
free water in the soil test pits. The lateral extent of the hydrology indicators are used as a guide for 
locating soil pits for evaluation of hydric soils and jurisdictional areas. In portions of the stream where the 
flow is divided by multiple channels with intermediate sand bars, the entire area between the channels is 
considered within the OHWM and the wetland hydrology indicator is considered met for the entire area.  

Soils 

A hydric soil is a soil that formed under conditions of saturation, flooding, or ponding long enough during 
the growing season to develop anaerobic conditions in the upper 16-20 inches.2 The concept of hydric 
soils includes soils developed under sufficiently wet conditions to support the growth and regeneration of 
hydrophytic vegetation. Soils that are sufficiently wet because of artificial measures are included in the 
concept of hydric soils. It should also be noted that the limits of wetland hydrology indicators are used as 
a guide for locating soil pits. If any hydric soil features are located, progressive pits are dug moving 
laterally away from the active channel until hydric features are no longer present within the top 20 inches 
of the soil profile. 

Once in the field, soil characteristics are verified by digging soil pits along each transect to an excavation 
depth of 20 inches; in areas of high sediment deposition, soil pit depth may be increased. Soil pit 
locations are usually placed within the drainage invert or within adjoining vegetation. At each soil pit, the 
soil texture and color are recorded by comparison with standard plates within a Munsell Soil Chart 
(2009). Munsell Soil Charts aid in designating color labels to soils, based by degrees of three simple 
variables – hue, value, and chroma. Any indicators of hydric soils, such as organic accumulation, iron 
reduction, translocation, and accumulation, and sulfate reduction, are also recorded.  

Hydric soil indicators are present in three groups, which include: 

All Soils 

“All soils” refers to soils with any United States Department of Agriculture (USDA) soil texture. Hydric 
soil indicators within this group include histosol, histic epipedon, black histic, hydrogen sulfide, stratified 
layers, 1 cm muck, depleted below dark surface, and thick dark surface. 

 

 

 
2  According to the Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Arid West Region, Version 

2.0 (Corps 2008), growing season dates are determined through on-site observations of the following indicators of biological 
activity in a given year: (1) above-ground growth and development of vascular plants, and/or (2) soil temperature. 
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Sandy Soils 

“Sandy soils” refers to soil materials with a USDA soil texture of loamy fine sand and coarser. Hydric 
soil indicators within this group include sandy mucky mineral, sandy gleyed matrix, sandy redox, and 
stripped matrix.  

Loamy and Clayey Soils 

“Loamy and clayey soils” refers to soil materials with a USDA soil texture of loamy very fine sand and 
finer. Hydric soil indicators within this group include loamy mucky mineral, loamy gleyed matrix, 
depleted matrix, redox dark surface, depleted dark surface, redox depressions, and vernal pools. 

SWANCC WATERS 

The term “isolated waters” is generally applied to waters/wetlands that are not connected by surface water 
to a river, lake, ocean, or other body of water. In the presence of isolated conditions, the Regional Board 
and CDFW take jurisdiction through the application of the OHWM/streambed and/or the 3 parameter 
wetland methodology utilized by the Corps. 
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HELIX Environmental Planning, Inc. 
7578 El Cajon Boulevard 
La Mesa, CA 91942 
619.462.1515 tel 
619.462.0552 fax 
www.helixepi.com 

July 3, 2024 04940.00003.001 

Ms. Stacey Love 
U.S. Fish and Wildlife Service 
2177 Salk Avenue, Suite 250 
Carlsbad, CA 92008 

Subject: 2024 Dry Season Survey Report for the Meadowbrook-Crescent Garden Project 

Dear Ms. Love: 

This report presents the findings of the 2024 dry season fairy shrimp sampling conducted by HELIX 
Environmental Planning, Inc. (HELIX) for the Meadowbrook-Crescent Garden Project (project). This 
report presents the findings of features not sampled during the 2023 dry season survey (HELIX 2024a) 
but present during the 2023/2024 wet season survey (HELIX 2024b). The 2024 dry season survey was 
conducted for six features within the proposed project footprint. The combined number of features 
discussed in this report and the previous dry season report total thirty-eight, which represents the 
number of features sampled during the 2023/2024 wet season survey. 

PROJECT LOCATION 

The project site is in the City of Lake Elsinore in Riverside County (Figure 1, Regional Location). The 
project site is located southeast of Highway 74, within Section 33 of Township 5 South, Range 4 West on 
the Lake Elsinore U.S. Geological Survey (USGS) 7.5-minute topographic quadrangle (Figure 2, USGS 
Topography). The project is north of Mauricio Street, south and west of Stonyhill Drive, and east of 
Robert Street within Assessor’s Parcel Numbers (APNs) 349-170-003, 349-170-004, 349-170-005, 349-
170-006, 349-170-007, 349-170-008, 349-170-009, 349-170-010, 349-170-011, 349-170-012, 349-170-
013, 349-180-002, 349-180-004, 349-180-005, 349-180-006, 349-180-007, 349-180-016, 349-180-017, 
349-180-020, and 349-180-035 (Figure 3, Aerial Photograph). 

SPECIES INFORMATION 

There are three species of fairy shrimp with the potential to occur on-site: vernal pool fairy shrimp 
(Branchinecta lynchi), Riverside fairy shrimp (Streptocephalus woottoni), and versatile fairy shrimp 
(Branchinecta lindahli) (Erikson and Belk 1999; California Natural Diversity Database 2024). Vernal pool 
fairy shrimp are federally listed as threatened, and Riverside fairy shrimp are federally listed as 
endangered, whereas the versatile fairy shrimp is relatively common and is not listed or considered 
sensitive. Vernal pool fairy shrimp have the widest geographic range of the federally listed vernal pool 
crustaceans and occur from southern Oregon to northern and central California, generally west of the 
Sierra Nevada, to southern California. The species’ range extends south to Orange and Los Angeles 
counties and east to western Riverside County but is generally absent from San Diego County. Vernal 

http://www.helixepi.com/
http://www.helixepi.com/
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pool fairy shrimp are found in vernal pools and other vernal pool-like habitats such as ephemeral ponds 
or features that can be formed from anthropogenic events such as tire ruts. Riverside fairy shrimp can 
be found in Riverside, Orange, and San Diego counties and occur in vernal pools and other ephemeral 
features with long inundation times. The versatile fairy shrimp is common in pools throughout California 
and can co-occur with vernal pool and Riverside fairy shrimp. 

Fairy shrimp are adapted for variable and uncertain rainfall patterns. When fertilized by males of their 
species, female fairy shrimp produce “resting eggs,” which are dormant embryos surrounded by hard-
shelled membranes capable of remaining viable in the soil for long periods. Dry season fairy shrimp 
surveys are designed to detect, collect, and identify eggs present in the soil. The surface characteristics 
of these eggs can be used to differentiate the genus and, potentially, the species of fairy shrimp. Certain 
fairy shrimp, such as B. lindahli and B. lynchi, cannot be identifiable to the species level by examination 
of the eggs alone. For these species, a wet season fairy shrimp survey or authorized hatching would be 
required to identify individuals to the species level. 

METHODS 

HELIX permitted biologist Jason Kurnow (Permit ES-778195-15) assisted by HELIX biologist Amanda 
Mathews (supervised individual), conducted the 2024 dry season survey in accordance with U.S. Fish 
and Wildlife Service (USFWS) protocol (USFWS 2017). Ms. Mathews collected soil on May 23, 2024. 
Following soil collection, the samples were transferred to the HELIX laboratory for processing by Mr. 
Kurnow and Ms. Mathews (under supervision). The soil samples were prepared by dissolving them in 
water and sequentially sieving the material through 710- and 75 µm pore size screens. The small size of 
these screens ensures that eggs from the target fairy shrimp species are retained. The portion of each 
sample retained in the screen was dispersed in a brine solution to separate the organic material from 
the inorganic material. Mr. Kurnow decanted, dried, and examined the organic fraction under a 
microscope. Eggs were identified to genus level based on surface characteristics. Multiple species of the 
Branchinecta genus can occur in Riverside County but cannot be identified past genus level based on egg 
characteristics. 

Eggs of each genus were counted within each soil sample; egg abundance was estimated for each 
feature and is provided in the Results Section, according to the guidelines provided in the USFWS Survey 
Guidelines: none (no eggs found in sample), low abundance (estimate of 1 to 10 eggs/100 milliliters [mL] 
soil), medium abundance (estimate of 11 to 50 eggs/100 mL soil), and high abundance (estimate of 
more than 50 eggs/100 mL of soil). The data sheets are included as Appendix A, USFWS Data Sheet for 
Dry Season Sampling for Large Branchiopods. 

RESULTS 

Branchinecta sp. eggs were observed in one of the six features sampled in 2024 (Table 1, 2024 Dry 
Season Results; Figure 4, 2024 Dry Season Survey Results). No Streptocephalus sp. eggs were observed in 
the sampled features. The USFWS Data Sheet for Dry Season Sample Analysis for Listed Large 
Branchiopods is included as Appendix A. 
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Table 1 
2024 DRY SEASON RESULTS 

Feature Branchinecta sp. 
Present 

Abundance* Streptocephalus sp. 
Present 

Abundance* 

34 Yes Low No None 
35 No None No None 
36 No None No None 
37 No None No None 
38 No None No None 
39 No None No None 

* Based on abundance categories found within the 2017 U.S. Fish and Wildlife Service Survey Guidelines for 
the Listed Large Branchiopods. 

DISCUSSION 

Between the 2023 dry season survey and 2024 dry season survey fifteen of the thirty-eight features 
were positive for Branchinecta sp. cysts (Table 2). The wet season survey identified Branchinecta lindahli 
in six features (Table 2). Based on a review of the dry season and wet season results there are instances 
where cysts were identified in the dry season, but no shrimp were identified during the wet season. This 
can happen especially when features do not inundate long enough to support the Branchinecta life 
cycle. There are also a few instances of shrimp being identified in the wet season but not in the dry 
season. This is expected since there is always the potential for variability between wet season and dry 
season surveys. That is why a complete fairy shrimp effort has both a dry season and wet season 
component. 

Based on the information gathered from all surveys and factoring the nearest known location for B. 
lynchi it is presumed that B. lynchi is absent from the site. Both results for wet and dry season surveys 
did not indicate presence of S. woottoni. As a result, this species is also presumed absent from the 
project site. Taking this into consideration, the only species present on site is the non-listed B. lindahli. 
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Feature Dry Season Results Wet Season Results 
Branchinecta sp. 

Present 
Abundance* Branchinecta 

lindahli Present 
Order of 

Magnitude 
1 Yes high No N/A 
2 Yes high Yes 1000’s 
3 Yes high Yes 1000’s 
4 Yes low No N/A 
5 Yes low No N/A 
6 Yes medium No N/A 
7 Yes high No N/A 
8 Yes low Yes 100’s 
9 Yes high No 100’s 

10 No none Yes 1000’s 
11 Yes high No N/A 
12 No none No N/A 
13 No none No N/A 
14 Yes low No N/A 
15 No none No N/A 
16 No none No N/A 
17 No none No N/A 
18 No none No N/A 
19 No none No N/A 
20 No none No N/A 
21 No none No N/A 
22 No none No N/A 
23 No none No N/A 
24 No none No N/A 
25 No none No N/A 
26 No none No N/A 
27 No none No N/A 
28 No none Yes N/A 
29 No none No N/A 
30 Yes low No N/A 
31 Yes medium No N/A 
32 Yes high No N/A 
33 No none Yes 100’s 
34 Yes Low No N/A 
35 No None No N/A 
36 No None No N/A 
37 No None No N/A 
38 No None No N/A 
39 No None No N/A 
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CERTIFICATION 

I certify that the information in this survey report and attached exhibits fully and accurately represents 
my work. 

Amanda Mathews Jason Kurnow 
Senior Scientist; ES-778195-15 Biologist 

Supervised Individual; ES-778195-15 

Enclosures: 

Figure 1: Regional Location 
Figure 2: USGS Topography 
Figure 3: Aerial Photograph 
Figure 4: 2024 Dry Season Survey Results 
Appendix A: USFWS Data Sheet for Dry Season Sampling for Large Branchiopods 
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APPENDIX A.  U.S. Fish and Wildlife Service – Data Sheet for Dry Season Sample Analysis for Listed Large Branchiopods 
Project Information Biologist Information 
Project Name: Meadowbrook-Crescent 
Garden Quad: Lake Elsinore Name of Person(s) Who Conducted the Following Tasks and Permit #’s 

USFWS Project Number: Township: 5 south Soil Collection: Mandy Mathews (ES-778195-15) 

County: Riverside Range: 4 west Soil Processing: Jason Kurnow and Mandy Mathews (supervised; ES-778195-15 for wet 
season) 

Lat: 33.716008° Section: 33 Soil Analysis/Cyst ID: Jason Kurnow (ES-778195-15) 
Long: -117.279951° Soil Collection Date: 5/23/24 

Pool/Habitat/ 
Basin 

Invertebrates Present (X) 

Comments 
Insect Exo-
Skeletons 

Micro-
Turbellaria 
Cysts 

Cladocera 
Ephippia 

Ostracods 
Live/Cysts/  
Carapaces 

Copepod 
Live/Cysts 

Number of Large Branchiopod Cysts 

Hydracanna 
Live Nematoda Collembola 

Other 
Species 

Branchinecta 
sp. 

Lepidurus 
packardi 

Streptocephalus 
wootoni 

Linderiella 
occidentalis 

Lynceus 
brachyurus 

Cyzicus 
californicus 

34 --- --- --- --- --- 81 --- --- --- --- --- --- --- --- --- ---
35 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
36 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
37 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
38 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
39 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

A-1 
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HELIX Environmental Planning, Inc. 
7578 El Cajon Boulevard 
La Mesa, CA 91942 
619.462.1515 tel 
619.462.0552 fax 
www.helixepi.com 

May 14, 2024 04940.00003.001 

Ms. Stacey Love 
U.S. Fish and Wildlife Service 
2177 Salk Avenue, Suite 250 
Carlsbad, CA 92008 

Subject: 2023-2024 Wet Season Fairy Shrimp Survey Report for the Meadowbrook – Crescent 
Garden Project 

Dear Ms. Love: 

This letter presents the results of the 2023-2024 U.S. Fish and Wildlife Service (USFWS) protocol 
presence/absence wet season survey for the listed large branchiopods (i.e., fairy shrimp) conducted by 
HELIX Environmental Planning, Inc. (HELIX) for the Meadowbrook – Crescent Garden Project (project). 
This report describes the methods used to perform the survey and the results. It is being submitted to 
the USFWS as a condition of HELIX’s Threatened and Endangered Species Permit ES-778195-15. A total 
of 38 features were mapped and surveyed during the survey effort. Feature conditions were suitable for 
conducting surveys during the 2023-2024 wet season. 

PROJECT LOCATION 

The Project site is approximately 84.99 acres of undeveloped land, located in the unincorporated area of 
Riverside County in the community of Meadowbrook, north of Lake Elsinore (Figure 1, Regional 
Location). It is situated within Section 33 of Township 5 South, Range 4 West of the Lake Elsinore U.S. 
Geological Survey (USGS) 7.5-minute quadrangle map (Figure 2, USGS Topography). Specifically, the 
project site is generally located northeast of the City of Lake Elsinore, west of Canyon Lake, and east of 
State Route 74 (Figure 3, Aerial Photograph). It encompasses Assessor’s Parcel Numbers (APNs) 349-
170-003, -004, -005, -006, -007, -008, -009, -010, -011, -012, -013 and 349-180-002, -004, -005, -006, -
007, -008, -016, -020, and -035. The project site is not located within the USFWS-designated critical
habitat for fairy shrimp species.

SPECIES INFORMATION 

There are three species of fairy shrimp with the potential to occur on site: vernal pool fairy shrimp 
(Branchinecta lynchi), Riverside fairy shrimp (Streptocephalus woottoni), and versatile fairy shrimp 
(Branchinecta lindahli). Vernal pool fairy shrimp are federally listed as threatened and Riverside fairy 
shrimp are federally listed as endangered, whereas the versatile fairy shrimp is relatively common and is 
not listed or considered sensitive. Vernal pool fairy shrimp have the widest geographic range of the 
federally listed vernal pool crustaceans occurring from southern Oregon to northern and central 
California, generally west of the Sierra Nevada, to southern California. The species’ range extends south 

http://www.helixepi.com/
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to Orange and Los Angeles counties and east to western Riverside County but is generally absent from 
San Diego County. Vernal pool fairy shrimp are found in vernal pools and other vernal pool-like habitats 
such as ephemeral ponds or basins that can be formed from anthropogenic events such as tire ruts. 
Riverside fairy shrimp can be found in Riverside, Orange, and San Diego counties and occur in vernal 
pools and other ephemeral basins with long inundation times. The versatile fairy shrimp is common in 
pools throughout California and can co-occur with both vernal pool and Riverside fairy shrimp. 

METHODS 

HELIX permitted biologists Mandy Mathews and Amy Mattson (Permit ES-778195-15) conducted the 
2023-2024 wet season survey in accordance with current USFWS protocol1. The survey consisted of 17 
survey visits, conducted between January 3 and April 24, 2024 (Table 1, 2023-2024 Meadowbrook – 
Crescent Garden Project Wet Season Fairy Shrimp Survey Results). The first substantial rainfall of the 
season occurred on December 20-22, 2024 (0.66 inch; NOAA 20232) with the initial survey occurring on 
January 3, 2024. Each feature was sampled at approximately seven-day intervals until dry, and sampling 
was reinitiated within seven days of the feature becoming re-inundated. All features were observed to 
be dry on April 24, 2023. As such, April 24, 2024, was the last survey visit for the 2023-2024 wet season 
covered by this report. 

The features were sampled using fine mesh aquarium nets swept through the water and examined for 
invertebrates. If fairy shrimp were present, an attempt to identify netted fairy shrimp to species 
occurred in the field. Following identification, individuals identified in the field were immediately 
returned to their pool of origin. Fairy shrimp unable to be identified to species in the field were collected 
and identified using the key in Eriksen and Belk,3 with the aid of a dissecting scope. Because multiple 
similar branchiopod species may occupy the same features, when “take” of fairy shrimp occurred, no 
more than 30 specimens of each species from each feature, or less than 50 percent of the estimated 
subpopulation for each feature, were collected (whichever was the lesser amount). Care was taken to 
ensure that nets were cleaned after each feature was sampled. 

USFWS vernal pool data sheets were completed during each site visit and included the collection of the 
following data at each feature, as applicable: average and maximum water depth, air and water 
temperature, feature length and width, habitat condition, a population estimate of any fairy shrimp 
present, and observations of any other feature-dwelling species. The USFWS vernal pool data sheets are 
included in Attachment A, USFWS Vernal Pool Data Sheets. Representative site photos are included in 
Attachment B, Representative Site Photos. 

1 U.S. Fish and Wildlife Service (USFWS). 2017. Survey Guidelines for the Listed Large Branchiopods. November 13. Available 
at: https://www.fws.gov/sites/default/files/documents/survey-guidelines-for-large-branchiopods.pdf. 

2 NOAA. 2023. Elsinore RTP Station. Available from: https://www.wrh.noaa.gov/sgx/obs/rtp/rtp_ELS_23 
3 Eriksen, C.H. and D. Belk. 1999. Fairy Shrimps of California’s Puddles, Pools, and Playas. Mad River Press. Eureka, California. 

196pp. 

https://www.fws.gov/sites/default/files/documents/survey-guidelines-for-large-branchiopods.pdf
https://www.wrh.noaa.gov/sgx/obs/rtp/rtp_ELS_23
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RESULTS 

Fairy Shrimp 

A total of 38 features were surveyed within the project site during the 2023-2024 wet season survey 
effort (Figure 4, 2023-2024 Wet Season Fairy Shrimp Survey Results). They include all 33 features 
identified in the 2023 dry season survey (HELIX 20244) as well as 6 new features identified during the 
wet season survey. Two of the dry season features combined into a single feature during the wet 
season, which is why the total feature count during the wet season survey is 38 and not 39. All features 
sampled lack vernal pool vegetation and are not considered vernal pools. The non-listed versatile fairy 
shrimp was detected within 6 of the 38 features; specifically, Features 2, 3, 8, 10, 28, and 33 (Table 1). In 
addition to these 6 features, there were an additional 11 features where Branchinecta eggs were 
present during the 2023 dry season survey, but survey results were negative during the wet season 
survey. This discrepancy is primarily due to the features not inundating long enough to support the 
Branchinecta life cycle. Associated features where this is the case consist of Features 1, 4-7, 9, 11, 14, 
29, 31, and 32 (Table 1). Federally listed species were not observed in any features during the 2023-2024 
wet season survey effort. All features sampled lack vernal pool vegetation and are not considered vernal 
pools. 

4 HELIX Environmental Planning, Inc. (HELIX). 2024. 2023 Dry Season Survey Report for the Meadowbrook-Crescent Garden 
Project 
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Table 1 
2023-2024 MEADOWBROOK – CRESCENT GARDEN PROJECT WET SEASON SURVEY RESULTS 

Survey Results 
Feature UTM 2024 

1* 

2*  

3*  

4*  

5*  

6*  

7*  

11S 
474284.25 E 
3730673.36 

N 
11S 

474265.76 E 
3730731.81 

N 
11S 

474279.58 E 
3730655.17 

N 
11S 

474282.52 E 
3730618.17 

N 
11S 

474285.29 E 
3730602.14 

N 
11S 

474279.10 E 
3730576.16 

N 
11S 

474279.16 E 
3730562.72 

N 

1/3 

---

---

---

Dry 

Dry 

---

---

1/10 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

1/17 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

1/24 

---

---

---

Dry 

Dry 

Dry 

---

1/31 

Dry 

Dry 

BRLI 

Dry 

Dry 

Dry 

Dry 

2/7 

---

---

BRLI 

---

Dry 

---

---

2/14 

---

BRLI 

BRLI 

Dry 

Dry 

Dry 

Dry 

2/21 

---

---

BRLI 

Dry 

Dry 

Dry 

Dry 

2/29 

Dry 

---

BRLI 

Dry 

Dry 

Dry 

Dry 

3/6 

Dry 

Dry 

BRLI 

Dry 

Dry 

Dry 

Dry 

3/13 

Dry 

BRLI 

BRLI 

Dry 

Dry 

Dry 

Dry 

3/20 

Dry 

Dry 

---

Dry 

Dry 

Dry 

Dry 

3/27 

Dry 

Dry 

---

Dry 

Dry 

Dry 

Dry 

4/3 

Dry 

---

---

Dry 

Dry 

Dry 

Dry 

4/10 

Dry 

Dry 

---

Dry 

Dry 

Dry 

Dry 

4/17 

Dry 

Dry 

---

Dry 

Dry 

Dry 

Dry 

4/24 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 
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Survey Results 
Feature UTM 2024 

8*  

9*  

10 

11* 

12 

13 

14* 

15 

11S 
474281.68 E 
3730696.59 

N 
11S 

474239.96 E 
3730720.47 

N 
11S 

474276.30 E 
3730692.36 

N 
11S 

474225.41 E 
3730712.55 

N 
11S 

474200.21 E 
3730722.29 

N 
11S 

474200.21 E 
3730722.29 

N 
11S 

474288.09 E 
3730766.58 

N 
11S 

474285.09 E 
3730911.97 

N 

1/3 

Dry 

---

BRLI 

---

Dry 

Dry 

Dry 

---

1/10 

Dry 

Dry 

BRLI 

Dry 

Dry 

Dry 

Dry 

Dry 

1/17 

Dry 

Dry 

BRLI 

Dry 

Dry 

Dry 

Dry 

Dry 

1/24 

---

Dry 

---

---

Dry 

Dry 

Dry 

---

1/31 

BRLI 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

2/7 

BRLI 

---

BRLI 

---

Dry 

Dry 

---

---

2/14 

BRLI 

Dry 

BRLI 

Dry 

Dry 

---

Dry 

Dry 

2/21 

---

---

---

Dry 

---

Dry 

---

---

2/29 

BRLI 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

3/6 

BRLI 

Dry 

BRLI 

Dry 

Dry 

Dry 

Dry 

Dry 

3/13 

BRLI 

Dry 

BRLI 

Dry 

Dry 

Dry 

Dry 

Dry 

3/20 

Dry 

Dry 

---

Dry 

Dry 

Dry 

Dry 

Dry 

3/27 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

4/3 

---

Dry 

---

Dry 

Dry 

Dry 

Dry 

Dry 

4/10 

---

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

4/17 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

4/24 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 
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Survey Results 
Feature UTM 2024 

16 

17 

18 

19 

20 

21 

22 

23 

11S 
474259.55 E 
3731028.23 

N 
11S 

474258.99 E 
3731024.22 

N 
11S 

474289.47 E 
3731071.92 

N 
11S 

473950.77 E 
3730809.87 

N 
11S 

474282.32 E 
3730633.32 

N 
11S 

474062.93 E 
3730658.96 

N 
11S 

474062.81 E 
3730633.32 

N 
11S 

474060.27 E 
3730665.53 

N 

1/3 

---

Dry 

Dry 

---

Dry 

Dry 

Dry 

Dry 

1/10 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

1/17 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

1/24 

---

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

1/31 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

2/7 

---

Dry 

Dry 

Dry 

Dry 

---

Dry 

Dry 

2/14 

Dry 

Dry 

---

Dry 

Dry 

Dry 

Dry 

---

2/21 

---

Dry 

Dry 

---

Dry 

---

Dry 

Dry 

2/29 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

3/6 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

3/13 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

3/20 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

3/27 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

4/3 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

4/10 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

4/17 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

4/24 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 
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Survey Results 
Feature UTM 2024 

24 

25 

26 

27 

28 

29*† 

31* 

32* 

11S 
474062.04 E 
3730673.52 

N 
11S 

474114.91 E 
3730806.44 

N 
11S 

474054.01 E 
3730658.96 

N 
11S 

474062.38 E 
3730641.79 

N 
11S 

474249.58 E 
3730824.83 

N 
11S 

474224.04 E 
3730682.24 

N 
11S 

474095.08 E 
3730881.42 

N 
11S 

474217.54 E 
3730568.99 

N 

1/3 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

1/10 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

1/17 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

1/24 

Dry 

---

Dry 

Dry 

---

Dry 

Dry 

---

1/31 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

2/7 

Dry 

---

Dry 

Dry 

---

---

Dry 

---

2/14 

Dry 

Dry 

Dry 

Dry 

BRLI 

Dry 

Dry 

---

2/21 

Dry 

Dry 

Dry 

Dry 

---

---

Dry 

---

2/29 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

3/6 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

3/13 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

3/20 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

3/27 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

4/3 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

4/10 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

4/17 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

4/24 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 
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Survey Results 
Feature UTM 2024 

33 

34 

35 

36 

37 

38 

39 

11S 
474401.49 E 
3730619.14 

N 
11S 

474282.05 E 
3730838.24 

N 
11S 

474291.68 E 
3731038.88 

N 
11S 

474333.75 E 
3731107.10 

N 
11S 

474214.76 E 
3730710.31 

N 
11S 

474304.72 E 
3731082.61 

N 
11S 

474284.74 E 
3730687.95 

N 

1/3 

BRLI 

Dry 

---

---

---

---

---

1/10 

BRLI 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

1/17 

BRLI 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

1/24 

---

---

---

Dry 

---

---

---

1/31 

BRLI 

Dry 

---

Dry 

Dry 

Dry 

Dry 

2/7 

BRLI 

Dry 

---

---

---

---

---

2/14 

BRLI 

Dry 

---

Dry 

Dry 

Dry 

---

2/21 

---

Dry 

---

Dry 

Dry 

---

Dry 

2/29 

BRLI 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

3/6 

BRLI 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

3/13 

BRLI 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

3/20 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

3/27 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

4/3 

---

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

4/10 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

4/17 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

4/24 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

*Features were positive for Branchinecta sp. eggs during the 2023 dry season survey
†Feature 29 and 30 combined during the wet season. This is now a single feature, identified as Feature 29.
--- : Feature sampled, but no fairy shrimp observed 
Dry: Feature not ponded, and not sampled. 
BRLI: Versatile Fairy Shrimp (Branchinecta lindahli).
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Rainfall 

The year-to-date precipitation total (as of April 29, 2024) for the Lake Elsinore area, as reported by the 
Riverside County Flood Control and Water District is 13.56 inches.5 The average annual precipitation in 
this area is 11 inches.5 

The Palmer Drought Severity Index categorizes precipitation into ranges that fall either above or below 
what is classified as average precipitation. The index classified the region where the survey occurred as 
moderately moist in October 2023, mid-range November 2023 – February 2024, and moderately moist 
in March 2024.6 

Pursuant to the 2017 USFWS protocol, a wet season survey may be considered unreliable if moderate to 
extreme drought conditions persist through the wet season as determined by this index. Wet season 
surveys for the project were conducted during a period categorized as mid-range to moderately moist. 
Therefore, based on the higher-than-average rainfall year and moist conditions, the surveys meet the 
requirements of a reliable survey. 

CONCLUSION 

There were no federally listed fairy shrimp species identified during the protocol 2023-2024 wet season 
fairy shrimp survey. However, the non-listed versatile fairy shrimp was found in 6 of the 38 on-site 
features. A second dry season survey covering the six features not identified during the 2023 dry season 
survey (Features 34 – 39) will occur later in 2024, once the soil has completely dried out. 

CERTIFICATION 

I certify that the information in this survey report and attached exhibits fully and accurately represent 
my work. 

Mandy Mathews Amy Mattson 
Biologist Senior Scientist I 
ES-778195-15 ES-778195-15 

5 Riverside County Flood Control and Water Conservation District. 2024. Available from: 
https://content.rcflood.org/RainfallMap/data/rainfall_summary_report.pdf. 

6 NOAA. 2024. Historical Palmer Drought Indices. Available from: https://www.ncei.noaa.gov/access/monitoring/historical-
palmers/maps/psi/202301-202304. 



















































Survey #7 Page 1 of 3 
Appendix 1. U.S. Fish and Wildlife Service - Data Sheet for Wet Season Surveys for Listed Large Branchiopods 

San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian Section: 22 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 2/14/2024 Time: 08:30 Weather Conditions: Temp (°C): 10 Wind (mph): 1-3 Cloud Cover: 100% 

Feature ID # 

UTM 
(Northing, 

Easting, 
Datum) 

Temp (°C) Depth (cm) 
Surface Area 

(m x m) 
Crustaceans Insects 

Pl
at

yh
el

m
in

th
s

Ha
bi

ta
t C

on
di

tio
n

Notes/Voucher Information 
Ai

r

W
at

er

Av
er

ag
e

Es
t. 

M
ax

Pr
es

en
t

Es
t. 

M
ax

An
os

tr
ac

an
s

N
ot

os
tr

ac
an

s

Co
pe

po
ds

O
st

ra
co

ds

Cl
ad

oc
er

a

Co
le

op
te

ra

He
m

ip
te

ra

Di
pt

er
a 

Cu
lic

id
ae

Di
pt

er
a 

Ch
iro

no
m

id
ae

 

1 
11S 474284.25 E 
3730673.36 N 10 17.5 1 2 1x0.2 7.5x2 --- --- --- --- --- --- --- --- --- --- D, TT 

2 
11S 474265.76 E 
3730731.81 N 10 12.9 4 5 2x1.5 3x2 BRLI --- --- --- --- X --- X --- --- D, TT Vouchered 2/14/2024, BRLI 

10s 

3 
11S 474279.58 E 
3730655.17 N 10 13.4 10 15 11x2.5 13x4 BRLI --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/2024, BRLI 

1,000s 

4 
11S 474282.52 E 
3730618.17 N 10 N/A Dry --- --- 6x5 --- --- --- --- --- --- --- --- --- --- D, TT 

5 
11S 474285.29 E 
3730602.14 N 10 N/A Dry --- --- 6x5 --- --- --- --- --- --- --- --- --- --- D, TT 

6 
11S 474279.10 E 
3730576.16 N 10 N/A Dry --- --- 7x1 --- --- --- --- --- --- --- --- --- --- D, TT 

7 
11S 474279.16 E 
3730562.72 N 10 N/A Dry --- --- 18x4 --- --- --- --- --- --- --- --- --- --- D, TT 

8 
11S 474281.68 E 
3730696.59 N 10 13.7 10 15 4x2 7x2 BRLI --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/2024, BRLI 

100s 

9 
11S 474239.96 E 
3730720.47 N 10 N/A Dry --- --- 9x2 --- --- --- --- --- --- --- --- --- --- D, TT 

10 
11S 474276.30 E 
3730692.36 N 10 11.7 8 12 5x2 22x4 BRLI --- --- --- --- --- --- --- --- --- D, TT 

Vouchered 2/14/24, BRLI 
1000s 

11 
11S 474225.41 E 
3730712.55 N 10 N/A Dry --- --- 8x2.5 --- --- --- --- --- --- --- --- --- --- D, TT 

12 
11S 474230.46 E 
3730715.23 N 10 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

13 
11S 474200.21 E 
3730722.29 N 10 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

14 
11S 474288.09 E 
3730766.58 N 10 N/A Dry --- --- 10x4 --- --- --- --- --- --- --- --- --- --- D, TT 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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Appendix 1. U.S. Fish and Wildlife Service - Data Sheet for Wet Season Surveys for Listed Large Branchiopods 

San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 2/14/2024 Time: 08:30 Weather Conditions: Temp (°C): 10 Wind (mph): 1-3 Cloud Cover: 100% 

Section: 22 

Feature ID # 

UTM 
(Northing, 

Easting, 
Datum) 

Temp (°C) Depth (cm) 
Surface Area 

(m x m) 
Crustaceans Insects 

Pl
at

yh
el

m
in

th
s

Ha
bi

ta
t C

on
di

tio
n

Notes/Voucher Information 
Ai

r

W
at

er

Av
er

ag
e

Es
t. 

M
ax

Pr
es
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t

Es
t. 

M
ax

An
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ac

an
s

N
ot

os
tr

ac
an

s

Co
pe

po
ds

O
st

ra
co

ds

Cl
ad

oc
er

a

Co
le

op
te

ra

He
m

ip
te

ra

Di
pt

er
a 

Cu
lic

id
ae

Di
pt

er
a 

Ch
iro
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m

id
ae

 

15 
11S 474285.09 E 
3730911.97 N 10 N/A Dry --- --- 4x2 --- --- --- --- --- --- --- --- --- --- D, TT 

16 
11S 474259.55 E 
3731028.23 N 10 N/A Dry --- --- 8x6 --- --- --- --- --- --- --- --- --- --- D, TT 

17 
11S 474258.99 E 
3731024.22 N 10 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

18 
11S 474289.47 E 
3731071.92 N 10 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

19 
11S 473950.77 E 
3730809.87 N 10 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

20 
11S 474282.32 E 
3730633.32 N 10 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

21 
11S 474062.93 E 
3730658.96 N 10 N/A Dry --- --- 19x8 --- --- --- --- --- --- --- --- --- --- D, TT 

22 
11S 474062.81 E 
3730633.32 N 10 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

23 
11S 474060.27 E 
3730665.53 N 10 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

24 
11S 474062.04 E 
3730673.52 N 10 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

25 
11S 474114.91 E 
3730806.44 N 10 N/A Dry --- --- 2x2 --- --- --- --- --- --- --- --- --- --- D, TT 

26 
11S 474054.01 E 
3730658.96 N 10 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

27 
11S 474062.38 E 
3730641.79 N 10 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

28 
11S 474224.04 E 
3730682.24 N 10 18.7 2 4 1.5x0.5 6x4.5 BRLI --- --- --- --- --- --- --- --- --- D, TT 

Vouchered 2/14/24, BRLI 
100s 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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Appendix 1. U.S. Fish and Wildlife Service - Data Sheet for Wet Season Surveys for Listed Large Branchiopods 

San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 2/14/2024 Time: 08:30 Weather Conditions: Temp (°C): 10 Wind (mph): 1-3 Cloud Cover: 100% 

Section: 22 
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29/30 
11S 474249.58 E 
3730824.83 N 10 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

31 
11S 474095.08 E 
3730881.42 N 10 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

32 
11S 474217.54 E 
3730568.99 N 10 17.9 6 8 6x2 8x3 --- --- --- --- --- --- --- --- --- --- D, TT 

33 
11S 474401.49 E 
3730619.14 N 10 11.3 7 12 6x3 9x3 BRLI --- --- --- --- --- --- --- --- --- D, TT 

Vouchered 1/31/24, BRLI 
10s 

34 
11S 474282.05 E 
3730838.24 N 10 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

35 
11S 474291.68 E 
3731038.88 N 10 11.2 4 7 5x2 5x2 --- --- --- --- --- --- --- --- --- --- D, TT 

36 
11S 474333.75 E 
3731107.10 N 10 N/A Dry --- --- 3x1.5 --- --- --- --- --- --- --- --- --- --- D, TT 

37 
11S 474214.76 E 
3730710.31 N 10 N/A Dry --- --- 9x5 --- --- --- --- --- --- --- --- --- --- D, TT 

38 
11S 474304.72 E 
3731082.61 N 10 N/A Dry --- --- 3x2.5 --- --- --- --- --- --- --- --- --- --- D, TT 

39 
11S 474284.74 E 
3730687.95 N 10 18.5 1 2 1x0.5 3x3 --- --- --- --- --- --- --- --- --- --- D, TT 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian Section: 22 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 2/21/2024 Time: 08:00 Weather Conditions: Temp (°C): 10 Wind (mph): 1-3 Cloud Cover: 90% 
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1 
11S 474284.25 E 
3730673.36 N 10 15 4 8 3x1 7.5x2 --- --- --- --- --- --- --- --- --- --- D, TT 

2 
11S 474265.76 E 
3730731.81 N 10 15 8 12 4x2 4x2 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/2024, BRLI 

3 
11S 474279.58 E 
3730655.17 N 10 14.9 14 20 13x4 13x4 BRLI --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/2024, BRLI 

100s 

4 
11S 474282.52 E 
3730618.17 N 10 N/A Dry --- --- 6x5 --- --- --- --- --- --- --- --- --- --- D, TT 

5 
11S 474285.29 E 
3730602.14 N 10 N/A Dry --- --- 6x5 --- --- --- --- --- --- --- --- --- --- D, TT 

6 
11S 474279.10 E 
3730576.16 N 10 N/A Dry --- --- 7x1 --- --- --- --- --- --- --- --- --- --- D, TT 

7 
11S 474279.16 E 
3730562.72 N 10 N/A Dry --- --- 18x4 --- --- --- --- --- --- --- --- --- --- D, TT 

8 
11S 474281.68 E 
3730696.59 N 10 13.9 8 15 7x2 7x2 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/2024, BRLI 

9 
11S 474239.96 E 
3730720.47 N 10 14.5 5 9 4x1 9x2 --- --- --- --- --- --- --- --- --- --- D, TT 

10 
11S 474276.30 E 
3730692.36 N 10 13.9 15 23 6x2 22x4 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/24, BRLI 

11 
11S 474225.41 E 
3730712.55 N 10 14.9 10 15 5x1.5 8x2.5 --- --- --- --- --- --- --- --- --- --- D, TT 

12 
11S 474230.46 E 
3730715.23 N 10 14.7 2 2 2x0.5 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

13 
11S 474200.21 E 
3730722.29 N 10 N/A Dry 2 2x0.5 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

14 
11S 474288.09 E 
3730766.58 N 10 15.6 5 10 4x1 10x4 --- --- --- --- --- --- --- --- --- --- D, TT 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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Appendix 1. U.S. Fish and Wildlife Service - Data Sheet for Wet Season Surveys for Listed Large Branchiopods 

San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 2/21/2024 Time: 08:00 Weather Conditions: Temp (°C): 10 Wind (mph): 1-3 Cloud Cover: 90% 

Section: 22 

Feature ID # 

UTM 
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Surface Area 

(m x m) 
Crustaceans Insects 

Pl
at

yh
el

m
in

th
s

Ha
bi

ta
t C

on
di

tio
n

Notes/Voucher Information 
Ai

r

W
at

er

Av
er

ag
e

Es
t. 

M
ax

Pr
es

en
t

Es
t. 

M
ax

An
os

tr
ac

an
s

N
ot

os
tr

ac
an

s

Co
pe

po
ds

O
st

ra
co

ds

Cl
ad

oc
er

a

Co
le

op
te

ra

He
m

ip
te

ra

Di
pt

er
a 

Cu
lic

id
ae

Di
pt

er
a 

Ch
iro

no
m

id
ae

 

15 
11S 474285.09 E 
3730911.97 N 10 N/A Dry --- --- 4x2 --- --- --- --- --- --- --- --- --- --- D, TT 

16 
11S 474259.55 E 
3731028.23 N 10 15.6 3 6 6x2 8x6 --- --- --- --- --- --- --- --- --- --- D, TT 

17 
11S 474258.99 E 
3731024.22 N 10 N/A Dry 2 2x0.5 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

18 
11S 474289.47 E 
3731071.92 N 10 N/A Dry 2 2x0.5 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

19 
11S 473950.77 E 
3730809.87 N 10 14.6 4 7 4x3 4x3 --- --- --- --- --- --- --- --- --- --- D, TT 

20 
11S 474282.32 E 
3730633.32 N 10 N/A Dry 2 2x0.5 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

21 
11S 474062.93 E 
3730658.96 N 10 14.3 3 5 4x0.7 4x1 --- --- --- --- --- --- --- --- --- --- D, TT 

22 
11S 474062.81 E 
3730633.32 N 10 N/A Dry 2 2x0.5 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

23 
11S 474060.27 E 
3730665.53 N 10 N/A Dry 2 2x0.5 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

24 
11S 474062.04 E 
3730673.52 N 10 N/A Dry 2 2x0.5 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

25 
11S 474114.91 E 
3730806.44 N 10 N/A Dry --- --- 2x2 --- --- --- --- --- --- --- --- --- --- D, TT 

26 
11S 474054.01 E 
3730658.96 N 10 N/A Dry 2 2x0.5 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

27 
11S 474062.38 E 
3730641.79 N 10 N/A Dry 2 2x0.5 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

28 
11S 474224.04 E 
3730682.24 N 10 15.9 5 10 9x2 4x1 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/24, BRLI 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 2/21/2024 Time: 08:00 Weather Conditions: Temp (°C): 10 Wind (mph): 1-3 Cloud Cover: 90% 

Section: 22 

Feature ID # 
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29/30 
11S 474249.58 E 
3730824.83 N 10 18.7 4 9 2x1 6x4.5 --- --- --- --- --- --- --- --- --- --- D, TT 

31 
11S 474095.08 E 
3730881.42 N 10 N/A Dry 2 2x0.5 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

32 
11S 474217.54 E 
3730568.99 N 10 15.9 5 10 9x2 9x3 --- --- --- --- --- --- --- --- --- --- D, TT 

33 
11S 474401.49 E 
3730619.14 N 10 15.4 7 16 4x2 9x3 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/24, BRLI 

34 
11S 474282.05 E 
3730838.24 N 10 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

35 
11S 474291.68 E 
3731038.88 N 10 15.8 5 9 2x1 5x2 --- --- --- --- --- --- --- --- --- --- D, TT 

36 
11S 474333.75 E 
3731107.10 N 10 N/A Dry --- --- 3x1.5 --- --- --- --- --- --- --- --- --- --- D, TT 

37 
11S 474214.76 E 
3730710.31 N 10 N/A Dry --- --- 9x5 --- --- --- --- --- --- --- --- --- --- D, TT 

38 
11S 474304.72 E 
3731082.61 N 10 14.8 7 16 6x2 6x2 --- --- --- --- --- --- --- --- --- --- D, TT 

39 
11S 474284.74 E 
3730687.95 N 10 N/A Dry --- --- 3x3 --- --- --- --- --- --- --- --- --- --- D, TT 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian Section: 22 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 2/29/2024 Time: 13:30 Weather Conditions: Temp (°C): 16 Wind (mph): 1-3 Cloud Cover: 80% 

Feature ID # 

UTM 
(Northing, 

Easting, 
Datum) 

Temp (°C) Depth (cm) 
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1 
11S 474284.25 E 
3730673.36 N 16 N/A Dry --- --- 7.5x2 --- --- --- --- --- --- --- --- --- --- D, TT 

2 
11S 474265.76 E 
3730731.81 N 16 21.3 3 5 4x1 6x2 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/2024, BRLI 

3 
11S 474279.58 E 
3730655.17 N 16 19 10 15 23x4 23x4 BRLI --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/2024, BRLI 

100s 

4 
11S 474282.52 E 
3730618.17 N 16 N/A Dry --- --- 6x5 --- --- --- --- --- --- --- --- --- --- D, TT 

5 
11S 474285.29 E 
3730602.14 N 16 N/A Dry --- --- 6x5 --- --- --- --- --- --- --- --- --- --- D, TT 

6 
11S 474279.10 E 
3730576.16 N 16 N/A Dry --- --- 7x1 --- --- --- --- --- --- --- --- --- --- D, TT 

7 
11S 474279.16 E 
3730562.72 N 16 N/A Dry --- --- 18x4 --- --- --- --- --- --- --- --- --- --- D, TT 

8 
11S 474281.68 E 
3730696.59 N 16 19.5 12 17 5x2 9x3 BRLI --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/2024, BRLI 

100s 

9 
11S 474239.96 E 
3730720.47 N 16 N/A Dry --- --- 9x2 --- --- --- --- --- --- --- --- --- --- D, TT 

10 
11S 474276.30 E 
3730692.36 N 16 N/A Dry --- --- 22x4 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/24, BRLI 

11 
11S 474225.41 E 
3730712.55 N 16 N/A Dry --- --- 8x2.5 --- --- --- --- --- --- --- --- --- --- D, TT 

12 
11S 474230.46 E 
3730715.23 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

13 
11S 474200.21 E 
3730722.29 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

14 
11S 474288.09 E 
3730766.58 N 16 N/A Dry --- --- 10x4 --- --- --- --- --- --- --- --- --- --- D, TT 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 2/29/2024 Time: 13:30 Weather Conditions: Temp (°C): 16 Wind (mph): 1-3 Cloud Cover: 80% 

Section: 22 
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15 
11S 474285.09 E 
3730911.97 N 16 N/A Dry --- --- 4x2 --- --- --- --- --- --- --- --- --- --- D, TT 

16 
11S 474259.55 E 
3731028.23 N 16 N/A Dry --- --- 8x6 --- --- --- --- --- --- --- --- --- --- D, TT 

17 
11S 474258.99 E 
3731024.22 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

18 
11S 474289.47 E 
3731071.92 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

19 
11S 473950.77 E 
3730809.87 N 16 N/A Dry --- --- 4x3 --- --- --- --- --- --- --- --- --- --- D, TT 

20 
11S 474282.32 E 
3730633.32 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

21 
11S 474062.93 E 
3730658.96 N 16 N/A Dry --- --- 4x1 --- --- --- --- --- --- --- --- --- --- D, TT 

22 
11S 474062.81 E 
3730633.32 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

23 
11S 474060.27 E 
3730665.53 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

24 
11S 474062.04 E 
3730673.52 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

25 
11S 474114.91 E 
3730806.44 N 16 N/A Dry --- --- 2x2 --- --- --- --- --- --- --- --- --- --- D, TT 

26 
11S 474054.01 E 
3730658.96 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

27 
11S 474062.38 E 
3730641.79 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

28 
11S 474224.04 E 
3730682.24 N 16 N/A Dry --- --- 4x1 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/24, BRLI 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 2/29/2024 Time: 13:30 Weather Conditions: Temp (°C): 16 Wind (mph): 1-3 Cloud Cover: 80% 

Section: 22 
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29/30 
11S 474249.58 E 
3730824.83 N 16 N/A Dry --- --- 6x4.5 --- --- --- --- --- --- --- --- --- --- D, TT 

31 
11S 474095.08 E 
3730881.42 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

32 
11S 474217.54 E 
3730568.99 N 16 N/A Dry --- --- 9x3 --- --- --- --- --- --- --- --- --- --- D, TT 

33 
11S 474401.49 E 
3730619.14 N 16 22.2 7 12 3x2 9x3 BRLI --- --- --- --- --- --- --- --- --- D, TT 

Vouchered 1/31/24, BRLI 
10s 

34 
11S 474282.05 E 
3730838.24 N 16 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

35 
11S 474291.68 E 
3731038.88 N 16 N/A Dry --- --- 5x2 --- --- --- --- --- --- --- --- --- --- D, TT 

36 
11S 474333.75 E 
3731107.10 N 16 N/A Dry --- --- 3x1.5 --- --- --- --- --- --- --- --- --- --- D, TT 

37 
11S 474214.76 E 
3730710.31 N 16 N/A Dry --- --- 9x5 --- --- --- --- --- --- --- --- --- --- D, TT 

38 
11S 474304.72 E 
3731082.61 N 16 N/A Dry --- --- 6x2 --- --- --- --- --- --- --- --- --- --- D, TT 

39 
11S 474284.74 E 
3730687.95 N 16 N/A Dry --- --- 3x3 --- --- --- --- --- --- --- --- --- --- D, TT 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian Section: 22 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 3/6/2024 Time: 07:30 Weather Conditions: Temp (°C): 10 Wind (mph): 0-1 Cloud Cover: 40% 
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1 
11S 474284.25 E 
3730673.36 N 10 N/A Dry --- --- 7.5x2 --- --- --- --- --- --- --- --- --- --- D, TT 

2 
11S 474265.76 E 
3730731.81 N 10 N/A Dry --- --- 6x2 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/2024, BRLI 

3 
11S 474279.58 E 
3730655.17 N 10 13.7 8 12 24x3 24x4 BRLI --- --- --- --- X --- X --- --- D, TT Vouchered 1/31/2024, BRLI 

100s 

4 
11S 474282.52 E 
3730618.17 N 10 N/A Dry --- --- 6x5 --- --- --- --- --- --- --- --- --- --- D, TT 

5 
11S 474285.29 E 
3730602.14 N 10 N/A Dry --- --- 6x5 --- --- --- --- --- --- --- --- --- --- D, TT 

6 
11S 474279.10 E 
3730576.16 N 10 N/A Dry --- --- 7x1 --- --- --- --- --- --- --- --- --- --- D, TT 

7 
11S 474279.16 E 
3730562.72 N 10 N/A Dry --- --- 18x4 --- --- --- --- --- --- --- --- --- --- D, TT 

8 
11S 474281.68 E 
3730696.59 N 10 12.3 5 9 4x2 10x3 BRLI --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/2024, BRLI 

100s 

9 
11S 474239.96 E 
3730720.47 N 10 N/A Dry --- --- 9x2 --- --- --- --- --- --- --- --- --- --- D, TT 

10 
11S 474276.30 E 
3730692.36 N 10 12.7 1 2 0.3x0.2 22x4 BRLI --- --- --- --- X --- X --- --- D, TT 

Vouchered 2/14/24, BRLI 
1000s 

11 
11S 474225.41 E 
3730712.55 N 10 N/A Dry --- --- 8x2.5 --- --- --- --- --- --- --- --- --- --- D, TT 

12 
11S 474230.46 E 
3730715.23 N 10 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

13 
11S 474200.21 E 
3730722.29 N 10 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

14 
11S 474288.09 E 
3730766.58 N 10 N/A Dry --- --- 10x4 --- --- --- --- --- --- --- --- --- --- D, TT 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 3/6/2024 Time: 07:30 Weather Conditions: Temp (°C): 10 Wind (mph): 0-1 Cloud Cover: 40% 

Section: 22 
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15 
11S 474285.09 E 
3730911.97 N 10 N/A Dry --- --- 4x2 --- --- --- --- --- --- --- --- --- --- D, TT 

16 
11S 474259.55 E 
3731028.23 N 10 N/A Dry --- --- 8x6 --- --- --- --- --- --- --- --- --- --- D, TT 

17 
11S 474258.99 E 
3731024.22 N 10 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

18 
11S 474289.47 E 
3731071.92 N 10 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

19 
11S 473950.77 E 
3730809.87 N 10 N/A Dry --- --- 4x3 --- --- --- --- --- --- --- --- --- --- D, TT 

20 
11S 474282.32 E 
3730633.32 N 10 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

21 
11S 474062.93 E 
3730658.96 N 10 N/A Dry --- --- 4x1 --- --- --- --- --- --- --- --- --- --- D, TT 

22 
11S 474062.81 E 
3730633.32 N 10 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

23 
11S 474060.27 E 
3730665.53 N 10 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

24 
11S 474062.04 E 
3730673.52 N 10 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

25 
11S 474114.91 E 
3730806.44 N 10 N/A Dry --- --- 2x2 --- --- --- --- --- --- --- --- --- --- D, TT 

26 
11S 474054.01 E 
3730658.96 N 10 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

27 
11S 474062.38 E 
3730641.79 N 10 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

28 
11S 474224.04 E 
3730682.24 N 10 N/A Dry --- --- 4x1 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/24, BRLI 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 3/6/2024 Time: 07:30 Weather Conditions: Temp (°C): 10 Wind (mph): 0-1 Cloud Cover: 40% 

Section: 22 

Feature ID # 
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29/30 
11S 474249.58 E 
3730824.83 N 10 N/A Dry --- --- 6x4.5 --- --- --- --- --- --- --- --- --- --- D, TT 

31 
11S 474095.08 E 
3730881.42 N 10 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

32 
11S 474217.54 E 
3730568.99 N 10 N/A Dry --- --- 9x3 --- --- --- --- --- --- --- --- --- --- D, TT 

33 
11S 474401.49 E 
3730619.14 N 10 14 5 8 4x3 10x4 BRLI --- --- --- --- --- --- --- --- --- D, TT 

Vouchered 1/31/24, BRLI 
10s 

34 
11S 474282.05 E 
3730838.24 N 10 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

35 
11S 474291.68 E 
3731038.88 N 10 N/A Dry --- --- 5x2 --- --- --- --- --- --- --- --- --- --- D, TT 

36 
11S 474333.75 E 
3731107.10 N 10 N/A Dry --- --- 3x1.5 --- --- --- --- --- --- --- --- --- --- D, TT 

37 
11S 474214.76 E 
3730710.31 N 10 N/A Dry --- --- 9x5 --- --- --- --- --- --- --- --- --- --- D, TT 

38 
11S 474304.72 E 
3731082.61 N 10 N/A Dry --- --- 6x2 --- --- --- --- --- --- --- --- --- --- D, TT 

39 
11S 474284.74 E 
3730687.95 N 10 N/A Dry --- --- 3x3 --- --- --- --- --- --- --- --- --- --- D, TT 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian Section: 22 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 3/13/2024 Time: 11:30 Weather Conditions: Temp (°C): 16 Wind (mph): 2-4 Cloud Cover: 10% 
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1 
11S 474284.25 E 
3730673.36 N 16 N/A Dry --- --- 7.5x2 --- --- --- --- --- --- --- --- --- --- D, TT 

2 
11S 474265.76 E 
3730731.81 N 16 24.1 4 9 3x2 6x2 BRsp --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/2024, BRLI 

1,000s juveniles 

3 
11S 474279.58 E 
3730655.17 N 16 25.7 10 15 25x3 25x4 BRLI --- --- --- --- X --- X --- --- D, TT Vouchered 1/31/2024, BRLI 

100s 

4 
11S 474282.52 E 
3730618.17 N 16 N/A Dry --- --- 6x5 --- --- --- --- --- --- --- --- --- --- D, TT 

5 
11S 474285.29 E 
3730602.14 N 16 N/A Dry --- --- 6x5 --- --- --- --- --- --- --- --- --- --- D, TT 

6 
11S 474279.10 E 
3730576.16 N 16 N/A Dry --- --- 7x1 --- --- --- --- --- --- --- --- --- --- D, TT 

7 
11S 474279.16 E 
3730562.72 N 16 N/A Dry --- --- 18x4 --- --- --- --- --- --- --- --- --- --- D, TT 

8 
11S 474281.68 E 
3730696.59 N 16 26 4 7 4x2 10x3 BRLI --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/2024, BRLI 

100s 

9 
11S 474239.96 E 
3730720.47 N 16 N/A Dry --- --- 9x2 --- --- --- --- --- --- --- --- --- --- D, TT 

10 
11S 474276.30 E 
3730692.36 N 16 23.7 7 13 10x2 22x4 BRLI --- --- --- --- X --- X --- --- D, TT 

Vouchered 2/14/24, BRLI 
1000s 

11 
11S 474225.41 E 
3730712.55 N 16 N/A Dry --- --- 8x2.5 --- --- --- --- --- --- --- --- --- --- D, TT 

12 
11S 474230.46 E 
3730715.23 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

13 
11S 474200.21 E 
3730722.29 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

14 
11S 474288.09 E 
3730766.58 N 16 N/A Dry --- --- 10x4 --- --- --- --- --- --- --- --- --- --- D, TT 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 3/13/2024 Time: 11:30 Weather Conditions: Temp (°C): 16 Wind (mph): 2-4 Cloud Cover: 10% 

Section: 22 
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15 
11S 474285.09 E 
3730911.97 N 16 N/A Dry --- --- 4x2 --- --- --- --- --- --- --- --- --- --- D, TT 

16 
11S 474259.55 E 
3731028.23 N 16 N/A Dry --- --- 8x6 --- --- --- --- --- --- --- --- --- --- D, TT 

17 
11S 474258.99 E 
3731024.22 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

18 
11S 474289.47 E 
3731071.92 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

19 
11S 473950.77 E 
3730809.87 N 16 N/A Dry --- --- 4x3 --- --- --- --- --- --- --- --- --- --- D, TT 

20 
11S 474282.32 E 
3730633.32 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

21 
11S 474062.93 E 
3730658.96 N 16 N/A Dry --- --- 4x1 --- --- --- --- --- --- --- --- --- --- D, TT 

22 
11S 474062.81 E 
3730633.32 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

23 
11S 474060.27 E 
3730665.53 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

24 
11S 474062.04 E 
3730673.52 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

25 
11S 474114.91 E 
3730806.44 N 16 N/A Dry --- --- 2x2 --- --- --- --- --- --- --- --- --- --- D, TT 

26 
11S 474054.01 E 
3730658.96 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

27 
11S 474062.38 E 
3730641.79 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

28 
11S 474224.04 E 
3730682.24 N 16 N/A Dry --- --- 4x1 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/24, BRLI 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 3/13/2024 Time: 11:30 Weather Conditions: Temp (°C): 16 Wind (mph): 2-4 Cloud Cover: 10% 

Section: 22 

Feature ID # 

UTM 
(Northing, 

Easting, 
Datum) 

Temp (°C) Depth (cm) 
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29/30 
11S 474249.58 E 
3730824.83 N 16 N/A Dry --- --- 6x4.5 --- --- --- --- --- --- --- --- --- --- D, TT 

31 
11S 474095.08 E 
3730881.42 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

32 
11S 474217.54 E 
3730568.99 N 16 N/A Dry --- --- 9x3 --- --- --- --- --- --- --- --- --- --- D, TT 

33 
11S 474401.49 E 
3730619.14 N 16 24.2 9 15 5x3 10x4 BRLI --- --- --- --- --- --- --- --- --- D, TT 

Vouchered 1/31/24, BRLI 
100s 

34 
11S 474282.05 E 
3730838.24 N 16 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

35 
11S 474291.68 E 
3731038.88 N 16 N/A Dry --- --- 5x2 --- --- --- --- --- --- --- --- --- --- D, TT 

36 
11S 474333.75 E 
3731107.10 N 16 N/A Dry --- --- 3x1.5 --- --- --- --- --- --- --- --- --- --- D, TT 

37 
11S 474214.76 E 
3730710.31 N 16 N/A Dry --- --- 9x5 --- --- --- --- --- --- --- --- --- --- D, TT 

38 
11S 474304.72 E 
3731082.61 N 16 N/A Dry --- --- 6x2 --- --- --- --- --- --- --- --- --- --- D, TT 

39 
11S 474284.74 E 
3730687.95 N 16 N/A Dry --- --- 3x3 --- --- --- --- --- --- --- --- --- --- D, TT 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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Appendix 1. U.S. Fish and Wildlife Service - Data Sheet for Wet Season Surveys for Listed Large Branchiopods 

San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian Section: 22 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 3/20/2024 Time: 08:00 Weather Conditions: Temp (°C): 13 Wind (mph): 1-4 Cloud Cover: 0% 
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1 
11S 474284.25 E 
3730673.36 N 13 N/A Dry --- --- 7.5x2 --- --- --- --- --- --- --- --- --- --- D, TT 

2 
11S 474265.76 E 
3730731.81 N 13 N/A Dry --- --- 6x2 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/2024, BRLI 

3 
11S 474279.58 E 
3730655.17 N 13 12.4 6 10 

6x2 
7x2 

25x4 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/2024, BRLI 

4 
11S 474282.52 E 
3730618.17 N 13 N/A Dry --- --- 6x5 --- --- --- --- --- --- --- --- --- --- D, TT 

5 
11S 474285.29 E 
3730602.14 N 13 N/A Dry --- --- 6x5 --- --- --- --- --- --- --- --- --- --- D, TT 

6 
11S 474279.10 E 
3730576.16 N 13 N/A Dry --- --- 7x1 --- --- --- --- --- --- --- --- --- --- D, TT 

7 
11S 474279.16 E 
3730562.72 N 13 N/A Dry --- --- 18x4 --- --- --- --- --- --- --- --- --- --- D, TT 

8 
11S 474281.68 E 
3730696.59 N 13 N/A Dry --- --- 10x3 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/2024, BRLI 

9 
11S 474239.96 E 
3730720.47 N 13 N/A Dry --- --- 9x2 --- --- --- --- --- --- --- --- --- --- D, TT 

10 
11S 474276.30 E 
3730692.36 N 13 12.5 3 6 4x2 22x4 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/24, BRLI 

11 
11S 474225.41 E 
3730712.55 N 13 N/A Dry --- --- 8x2.5 --- --- --- --- --- --- --- --- --- --- D, TT 

12 
11S 474230.46 E 
3730715.23 N 13 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

13 
11S 474200.21 E 
3730722.29 N 13 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

14 
11S 474288.09 E 
3730766.58 N 13 N/A Dry --- --- 10x4 --- --- --- --- --- --- --- --- --- --- D, TT 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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Appendix 1. U.S. Fish and Wildlife Service - Data Sheet for Wet Season Surveys for Listed Large Branchiopods 

San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 3/20/2024 Time: 08:00 Weather Conditions: Temp (°C): 13 Wind (mph): 1-4 Cloud Cover: 0% 

Section: 22 
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15 
11S 474285.09 E 
3730911.97 N 13 N/A Dry --- --- 4x2 --- --- --- --- --- --- --- --- --- --- D, TT 

16 
11S 474259.55 E 
3731028.23 N 13 N/A Dry --- --- 8x6 --- --- --- --- --- --- --- --- --- --- D, TT 

17 
11S 474258.99 E 
3731024.22 N 13 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

18 
11S 474289.47 E 
3731071.92 N 13 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

19 
11S 473950.77 E 
3730809.87 N 13 N/A Dry --- --- 4x3 --- --- --- --- --- --- --- --- --- --- D, TT 

20 
11S 474282.32 E 
3730633.32 N 13 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

21 
11S 474062.93 E 
3730658.96 N 13 N/A Dry --- --- 4x1 --- --- --- --- --- --- --- --- --- --- D, TT 

22 
11S 474062.81 E 
3730633.32 N 13 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

23 
11S 474060.27 E 
3730665.53 N 13 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

24 
11S 474062.04 E 
3730673.52 N 13 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

25 
11S 474114.91 E 
3730806.44 N 13 N/A Dry --- --- 2x2 --- --- --- --- --- --- --- --- --- --- D, TT 

26 
11S 474054.01 E 
3730658.96 N 13 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

27 
11S 474062.38 E 
3730641.79 N 13 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

28 
11S 474224.04 E 
3730682.24 N 13 N/A Dry --- --- 4x1 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/24, BRLI 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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Appendix 1. U.S. Fish and Wildlife Service - Data Sheet for Wet Season Surveys for Listed Large Branchiopods 

San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 3/20/2024 Time: 08:00 Weather Conditions: Temp (°C): 13 Wind (mph): 1-4 Cloud Cover: 0% 

Section: 22 

Feature ID # 
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29/30 
11S 474249.58 E 
3730824.83 N 13 N/A Dry --- --- 6x4.5 --- --- --- --- --- --- --- --- --- --- D, TT 

31 
11S 474095.08 E 
3730881.42 N 13 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

32 
11S 474217.54 E 
3730568.99 N 13 N/A Dry --- --- 9x3 --- --- --- --- --- --- --- --- --- --- D, TT 

33 
11S 474401.49 E 
3730619.14 N 13 N/A Dry --- --- 10x4 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/24, BRLI 

34 
11S 474282.05 E 
3730838.24 N 13 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

35 
11S 474291.68 E 
3731038.88 N 13 N/A Dry --- --- 5x2 --- --- --- --- --- --- --- --- --- --- D, TT 

36 
11S 474333.75 E 
3731107.10 N 13 N/A Dry --- --- 3x1.5 --- --- --- --- --- --- --- --- --- --- D, TT 

37 
11S 474214.76 E 
3730710.31 N 13 N/A Dry --- --- 9x5 --- --- --- --- --- --- --- --- --- --- D, TT 

38 
11S 474304.72 E 
3731082.61 N 13 N/A Dry --- --- 6x2 --- --- --- --- --- --- --- --- --- --- D, TT 

39 
11S 474284.74 E 
3730687.95 N 13 N/A Dry --- --- 3x3 --- --- --- --- --- --- --- --- --- --- D, TT 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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Appendix 1. U.S. Fish and Wildlife Service - Data Sheet for Wet Season Surveys for Listed Large Branchiopods 

San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian Section: 22 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 3/27/2024 Time: 09:30 Weather Conditions: Temp (°C): 13 Wind (mph): 2-4 Cloud Cover: 5% 

Feature ID # 
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1 
11S 474284.25 E 
3730673.36 N 13 N/A Dry --- --- 7.5x2 --- --- --- --- --- --- --- --- --- --- D, TT 

2 
11S 474265.76 E 
3730731.81 N 13 N/A Dry --- --- 6x2 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/2024, BRLI 

3 
11S 474279.58 E 
3730655.17 N 13 16.7 5 8 

4x1 
4x1 

25x4 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/2024, BRLI 

4 
11S 474282.52 E 
3730618.17 N 13 N/A Dry --- --- 6x5 --- --- --- --- --- --- --- --- --- --- D, TT 

5 
11S 474285.29 E 
3730602.14 N 13 N/A Dry --- --- 6x5 --- --- --- --- --- --- --- --- --- --- D, TT 

6 
11S 474279.10 E 
3730576.16 N 13 N/A Dry --- --- 7x1 --- --- --- --- --- --- --- --- --- --- D, TT 

7 
11S 474279.16 E 
3730562.72 N 13 N/A Dry --- --- 18x4 --- --- --- --- --- --- --- --- --- --- D, TT 

8 
11S 474281.68 E 
3730696.59 N 13 N/A Dry --- --- 10x3 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/2024, BRLI 

9 
11S 474239.96 E 
3730720.47 N 13 N/A Dry --- --- 9x2 --- --- --- --- --- --- --- --- --- --- D, TT 

10 
11S 474276.30 E 
3730692.36 N 13 N/A Dry --- --- 22x4 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/24, BRLI 

11 
11S 474225.41 E 
3730712.55 N 13 N/A Dry --- --- 8x2.5 --- --- --- --- --- --- --- --- --- --- D, TT 

12 
11S 474230.46 E 
3730715.23 N 13 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

13 
11S 474200.21 E 
3730722.29 N 13 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

14 
11S 474288.09 E 
3730766.58 N 13 N/A Dry --- --- 10x4 --- --- --- --- --- --- --- --- --- --- D, TT 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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Appendix 1. U.S. Fish and Wildlife Service - Data Sheet for Wet Season Surveys for Listed Large Branchiopods 

San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 3/27/2024 Time: 09:30 Weather Conditions: Temp (°C): 13 Wind (mph): 2-4 Cloud Cover: 5% 

Section: 22 
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15 
11S 474285.09 E 
3730911.97 N 13 N/A Dry --- --- 4x2 --- --- --- --- --- --- --- --- --- --- D, TT 

16 
11S 474259.55 E 
3731028.23 N 13 N/A Dry --- --- 8x6 --- --- --- --- --- --- --- --- --- --- D, TT 

17 
11S 474258.99 E 
3731024.22 N 13 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

18 
11S 474289.47 E 
3731071.92 N 13 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

19 
11S 473950.77 E 
3730809.87 N 13 N/A Dry --- --- 4x3 --- --- --- --- --- --- --- --- --- --- D, TT 

20 
11S 474282.32 E 
3730633.32 N 13 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

21 
11S 474062.93 E 
3730658.96 N 13 N/A Dry --- --- 4x1 --- --- --- --- --- --- --- --- --- --- D, TT 

22 
11S 474062.81 E 
3730633.32 N 13 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

23 
11S 474060.27 E 
3730665.53 N 13 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

24 
11S 474062.04 E 
3730673.52 N 13 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

25 
11S 474114.91 E 
3730806.44 N 13 N/A Dry --- --- 2x2 --- --- --- --- --- --- --- --- --- --- D, TT 

26 
11S 474054.01 E 
3730658.96 N 13 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

27 
11S 474062.38 E 
3730641.79 N 13 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

28 
11S 474224.04 E 
3730682.24 N 13 N/A Dry --- --- 4x1 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/24, BRLI 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 3/27/2024 Time: 09:30 Weather Conditions: Temp (°C): 13 Wind (mph): 2-4 Cloud Cover: 5% 

Section: 22 
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29/30 
11S 474249.58 E 
3730824.83 N 13 N/A Dry --- --- 6x4.5 --- --- --- --- --- --- --- --- --- --- D, TT 

31 
11S 474095.08 E 
3730881.42 N 13 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

32 
11S 474217.54 E 
3730568.99 N 13 N/A Dry --- --- 9x3 --- --- --- --- --- --- --- --- --- --- D, TT 

33 
11S 474401.49 E 
3730619.14 N 13 N/A Dry --- --- 10x4 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/24, BRLI 

34 
11S 474282.05 E 
3730838.24 N 13 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

35 
11S 474291.68 E 
3731038.88 N 13 N/A Dry --- --- 5x2 --- --- --- --- --- --- --- --- --- --- D, TT 

36 
11S 474333.75 E 
3731107.10 N 13 N/A Dry --- --- 3x1.5 --- --- --- --- --- --- --- --- --- --- D, TT 

37 
11S 474214.76 E 
3730710.31 N 13 N/A Dry --- --- 9x5 --- --- --- --- --- --- --- --- --- --- D, TT 

38 
11S 474304.72 E 
3731082.61 N 13 N/A Dry --- --- 6x2 --- --- --- --- --- --- --- --- --- --- D, TT 

39 
11S 474284.74 E 
3730687.95 N 13 N/A Dry --- --- 3x3 --- --- --- --- --- --- --- --- --- --- D, TT 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian Section: 22 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 4/3/2024 Time: 07:30 Weather Conditions: Temp (°C): 16 Wind (mph): 0-1 Cloud Cover: 0% 
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1 
11S 474284.25 E 
3730673.36 N 16 N/A Dry --- --- 7.5x2 --- --- --- --- --- --- --- --- --- --- D, TT 

2 
11S 474265.76 E 
3730731.81 N 16 18.3 3 5 2x2 6x2 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/2024, BRLI 

3 
11S 474279.58 E 
3730655.17 N 16 17.1 10 18 7x2 25x4 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/2024, BRLI 

4 
11S 474282.52 E 
3730618.17 N 16 N/A Dry --- --- 6x5 --- --- --- --- --- --- --- --- --- --- D, TT 

5 
11S 474285.29 E 
3730602.14 N 16 N/A Dry --- --- 6x5 --- --- --- --- --- --- --- --- --- --- D, TT 

6 
11S 474279.10 E 
3730576.16 N 16 N/A Dry --- --- 7x1 --- --- --- --- --- --- --- --- --- --- D, TT 

7 
11S 474279.16 E 
3730562.72 N 16 N/A Dry --- --- 18x4 --- --- --- --- --- --- --- --- --- --- D, TT 

8 
11S 474281.68 E 
3730696.59 N 16 18.1 3 6 2x1 10x3 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/2024, BRLI 

9 
11S 474239.96 E 
3730720.47 N 16 N/A Dry --- --- 9x2 --- --- --- --- --- --- --- --- --- --- D, TT 

10 
11S 474276.30 E 
3730692.36 N 16 16.9 6 10 4x2 22x4 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/24, BRLI 

11 
11S 474225.41 E 
3730712.55 N 16 N/A Dry --- --- 8x2.5 --- --- --- --- --- --- --- --- --- --- D, TT 

12 
11S 474230.46 E 
3730715.23 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

13 
11S 474200.21 E 
3730722.29 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

14 
11S 474288.09 E 
3730766.58 N 16 N/A Dry --- --- 10x4 --- --- --- --- --- --- --- --- --- --- D, TT 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 4/3/2024 Time: 07:30 Weather Conditions: Temp (°C): 16 Wind (mph): 0-1 Cloud Cover: 0% 

Section: 22 
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15 
11S 474285.09 E 
3730911.97 N 16 N/A Dry --- --- 4x2 --- --- --- --- --- --- --- --- --- --- D, TT 

16 
11S 474259.55 E 
3731028.23 N 16 N/A Dry --- --- 8x6 --- --- --- --- --- --- --- --- --- --- D, TT 

17 
11S 474258.99 E 
3731024.22 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

18 
11S 474289.47 E 
3731071.92 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

19 
11S 473950.77 E 
3730809.87 N 16 N/A Dry --- --- 4x3 --- --- --- --- --- --- --- --- --- --- D, TT 

20 
11S 474282.32 E 
3730633.32 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

21 
11S 474062.93 E 
3730658.96 N 16 N/A Dry --- --- 4x1 --- --- --- --- --- --- --- --- --- --- D, TT 

22 
11S 474062.81 E 
3730633.32 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

23 
11S 474060.27 E 
3730665.53 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

24 
11S 474062.04 E 
3730673.52 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

25 
11S 474114.91 E 
3730806.44 N 16 N/A Dry --- --- 2x2 --- --- --- --- --- --- --- --- --- --- D, TT 

26 
11S 474054.01 E 
3730658.96 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

27 
11S 474062.38 E 
3730641.79 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

28 
11S 474224.04 E 
3730682.24 N 16 N/A Dry --- --- 4x1 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/24, BRLI 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 4/3/2024 Time: 07:30 Weather Conditions: Temp (°C): 16 Wind (mph): 0-1 Cloud Cover: 0% 

Section: 22 

Feature ID # 
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29/30 
11S 474249.58 E 
3730824.83 N 16 N/A Dry --- --- 6x4.5 --- --- --- --- --- --- --- --- --- --- D, TT 

31 
11S 474095.08 E 
3730881.42 N 16 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

32 
11S 474217.54 E 
3730568.99 N 16 N/A Dry --- --- 9x3 --- --- --- --- --- --- --- --- --- --- D, TT 

33 
11S 474401.49 E 
3730619.14 N 16 18.9 5 8 4x2 10x4 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/24, BRLI 

34 
11S 474282.05 E 
3730838.24 N 16 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

35 
11S 474291.68 E 
3731038.88 N 16 N/A Dry --- --- 5x2 --- --- --- --- --- --- --- --- --- --- D, TT 

36 
11S 474333.75 E 
3731107.10 N 16 N/A Dry --- --- 3x1.5 --- --- --- --- --- --- --- --- --- --- D, TT 

37 
11S 474214.76 E 
3730710.31 N 16 N/A Dry --- --- 9x5 --- --- --- --- --- --- --- --- --- --- D, TT 

38 
11S 474304.72 E 
3731082.61 N 16 N/A Dry --- --- 6x2 --- --- --- --- --- --- --- --- --- --- D, TT 

39 
11S 474284.74 E 
3730687.95 N 16 N/A Dry --- --- 3x3 --- --- --- --- --- --- --- --- --- --- D, TT 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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Appendix 1. U.S. Fish and Wildlife Service - Data Sheet for Wet Season Surveys for Listed Large Branchiopods 

San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian Section: 22 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 4/10/2024 Time: 12:00 Weather Conditions: Temp (°C): 26 Wind (mph): 1-3 Cloud Cover: 0% 

Feature ID # 
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1 
11S 474284.25 E 
3730673.36 N 26 N/A Dry --- --- 7.5x2 --- --- --- --- --- --- --- --- --- --- D, TT 

2 
11S 474265.76 E 
3730731.81 N 26 N/A Dry --- --- 6x2 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/2024, BRLI 

3 
11S 474279.58 E 
3730655.17 N 26 28.1 5 12 5x2 25x4 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/2024, BRLI 

4 
11S 474282.52 E 
3730618.17 N 26 N/A Dry --- --- 6x5 --- --- --- --- --- --- --- --- --- --- D, TT 

5 
11S 474285.29 E 
3730602.14 N 26 N/A Dry --- --- 6x5 --- --- --- --- --- --- --- --- --- --- D, TT 

6 
11S 474279.10 E 
3730576.16 N 26 N/A Dry --- --- 7x1 --- --- --- --- --- --- --- --- --- --- D, TT 

7 
11S 474279.16 E 
3730562.72 N 26 N/A Dry --- --- 18x4 --- --- --- --- --- --- --- --- --- --- D, TT 

8 
11S 474281.68 E 
3730696.59 N 26 29.8 4 6 3x1 10x3 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/2024, BRLI 

9 
11S 474239.96 E 
3730720.47 N 26 N/A Dry --- --- 9x2 --- --- --- --- --- --- --- --- --- --- D, TT 

10 
11S 474276.30 E 
3730692.36 N 26 N/A Dry --- --- 22x4 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/24, BRLI 

11 
11S 474225.41 E 
3730712.55 N 26 N/A Dry --- --- 8x2.5 --- --- --- --- --- --- --- --- --- --- D, TT 

12 
11S 474230.46 E 
3730715.23 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

13 
11S 474200.21 E 
3730722.29 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

14 
11S 474288.09 E 
3730766.58 N 26 N/A Dry --- --- 10x4 --- --- --- --- --- --- --- --- --- --- D, TT 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 4/10/2024 Time: 12:00 Weather Conditions: Temp (°C): 26 Wind (mph): 1-3 Cloud Cover: 0% 

Section: 22 
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15 
11S 474285.09 E 
3730911.97 N 26 N/A Dry --- --- 4x2 --- --- --- --- --- --- --- --- --- --- D, TT 

16 
11S 474259.55 E 
3731028.23 N 26 N/A Dry --- --- 8x6 --- --- --- --- --- --- --- --- --- --- D, TT 

17 
11S 474258.99 E 
3731024.22 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

18 
11S 474289.47 E 
3731071.92 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

19 
11S 473950.77 E 
3730809.87 N 26 N/A Dry --- --- 4x3 --- --- --- --- --- --- --- --- --- --- D, TT 

20 
11S 474282.32 E 
3730633.32 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

21 
11S 474062.93 E 
3730658.96 N 26 N/A Dry --- --- 4x1 --- --- --- --- --- --- --- --- --- --- D, TT 

22 
11S 474062.81 E 
3730633.32 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

23 
11S 474060.27 E 
3730665.53 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

24 
11S 474062.04 E 
3730673.52 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

25 
11S 474114.91 E 
3730806.44 N 26 N/A Dry --- --- 2x2 --- --- --- --- --- --- --- --- --- --- D, TT 

26 
11S 474054.01 E 
3730658.96 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

27 
11S 474062.38 E 
3730641.79 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

28 
11S 474224.04 E 
3730682.24 N 26 N/A Dry --- --- 4x1 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/24, BRLI 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 4/10/2024 Time: 12:00 Weather Conditions: Temp (°C): 26 Wind (mph): 1-3 Cloud Cover: 0% 

Section: 22 
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29/30 
11S 474249.58 E 
3730824.83 N 26 N/A Dry --- --- 6x4.5 --- --- --- --- --- --- --- --- --- --- D, TT 

31 
11S 474095.08 E 
3730881.42 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

32 
11S 474217.54 E 
3730568.99 N 26 N/A Dry --- --- 9x3 --- --- --- --- --- --- --- --- --- --- D, TT 

33 
11S 474401.49 E 
3730619.14 N 26 N/A Dry --- --- 10x4 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/24, BRLI 

34 
11S 474282.05 E 
3730838.24 N 26 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

35 
11S 474291.68 E 
3731038.88 N 26 N/A Dry --- --- 5x2 --- --- --- --- --- --- --- --- --- --- D, TT 

36 
11S 474333.75 E 
3731107.10 N 26 N/A Dry --- --- 3x1.5 --- --- --- --- --- --- --- --- --- --- D, TT 

37 
11S 474214.76 E 
3730710.31 N 26 N/A Dry --- --- 9x5 --- --- --- --- --- --- --- --- --- --- D, TT 

38 
11S 474304.72 E 
3731082.61 N 26 N/A Dry --- --- 6x2 --- --- --- --- --- --- --- --- --- --- D, TT 

39 
11S 474284.74 E 
3730687.95 N 26 N/A Dry --- --- 3x3 --- --- --- --- --- --- --- --- --- --- D, TT 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian Section: 22 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 4/17/2024 Time: 12:00 Weather Conditions: Temp (°C): 26 Wind (mph): 1-3 Cloud Cover: 0% 
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1 
11S 474284.25 E 
3730673.36 N 26 N/A Dry --- --- 7.5x2 --- --- --- --- --- --- --- --- --- --- D, TT 

2 
11S 474265.76 E 
3730731.81 N 26 N/A Dry --- --- 6x2 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/2024, BRLI 

3 
11S 474279.58 E 
3730655.17 N 26 24.8 5 7 6x1 25x4 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/2024, BRLI 

4 
11S 474282.52 E 
3730618.17 N 26 N/A Dry --- --- 6x5 --- --- --- --- --- --- --- --- --- --- D, TT 

5 
11S 474285.29 E 
3730602.14 N 26 N/A Dry --- --- 6x5 --- --- --- --- --- --- --- --- --- --- D, TT 

6 
11S 474279.10 E 
3730576.16 N 26 N/A Dry --- --- 7x1 --- --- --- --- --- --- --- --- --- --- D, TT 

7 
11S 474279.16 E 
3730562.72 N 26 N/A Dry --- --- 18x4 --- --- --- --- --- --- --- --- --- --- D, TT 

8 
11S 474281.68 E 
3730696.59 N 26 N/A Dry --- --- 10x3 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/2024, BRLI 

9 
11S 474239.96 E 
3730720.47 N 26 N/A Dry --- --- 9x2 --- --- --- --- --- --- --- --- --- --- D, TT 

10 
11S 474276.30 E 
3730692.36 N 26 N/A Dry --- --- 22x4 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/24, BRLI 

11 
11S 474225.41 E 
3730712.55 N 26 N/A Dry --- --- 8x2.5 --- --- --- --- --- --- --- --- --- --- D, TT 

12 
11S 474230.46 E 
3730715.23 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

13 
11S 474200.21 E 
3730722.29 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

14 
11S 474288.09 E 
3730766.58 N 26 N/A Dry --- --- 10x4 --- --- --- --- --- --- --- --- --- --- D, TT 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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Appendix 1. U.S. Fish and Wildlife Service - Data Sheet for Wet Season Surveys for Listed Large Branchiopods 

San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 4/17/2024 Time: 12:00 Weather Conditions: Temp (°C): 26 Wind (mph): 1-3 Cloud Cover: 0% 

Section: 22 
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15 
11S 474285.09 E 
3730911.97 N 26 N/A Dry --- --- 4x2 --- --- --- --- --- --- --- --- --- --- D, TT 

16 
11S 474259.55 E 
3731028.23 N 26 N/A Dry --- --- 8x6 --- --- --- --- --- --- --- --- --- --- D, TT 

17 
11S 474258.99 E 
3731024.22 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

18 
11S 474289.47 E 
3731071.92 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

19 
11S 473950.77 E 
3730809.87 N 26 N/A Dry --- --- 4x3 --- --- --- --- --- --- --- --- --- --- D, TT 

20 
11S 474282.32 E 
3730633.32 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

21 
11S 474062.93 E 
3730658.96 N 26 N/A Dry --- --- 4x1 --- --- --- --- --- --- --- --- --- --- D, TT 

22 
11S 474062.81 E 
3730633.32 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

23 
11S 474060.27 E 
3730665.53 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

24 
11S 474062.04 E 
3730673.52 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

25 
11S 474114.91 E 
3730806.44 N 26 N/A Dry --- --- 2x2 --- --- --- --- --- --- --- --- --- --- D, TT 

26 
11S 474054.01 E 
3730658.96 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

27 
11S 474062.38 E 
3730641.79 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

28 
11S 474224.04 E 
3730682.24 N 26 N/A Dry --- --- 4x1 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/24, BRLI 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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Appendix 1. U.S. Fish and Wildlife Service - Data Sheet for Wet Season Surveys for Listed Large Branchiopods 

San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 4/17/2024 Time: 12:00 Weather Conditions: Temp (°C): 26 Wind (mph): 1-3 Cloud Cover: 0% 

Section: 22 
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29/30 
11S 474249.58 E 
3730824.83 N 26 N/A Dry --- --- 6x4.5 --- --- --- --- --- --- --- --- --- --- D, TT 

31 
11S 474095.08 E 
3730881.42 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

32 
11S 474217.54 E 
3730568.99 N 26 N/A Dry --- --- 9x3 --- --- --- --- --- --- --- --- --- --- D, TT 

33 
11S 474401.49 E 
3730619.14 N 26 N/A Dry --- --- 10x4 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/24, BRLI 

34 
11S 474282.05 E 
3730838.24 N 26 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

35 
11S 474291.68 E 
3731038.88 N 26 N/A Dry --- --- 5x2 --- --- --- --- --- --- --- --- --- --- D, TT 

36 
11S 474333.75 E 
3731107.10 N 26 N/A Dry --- --- 3x1.5 --- --- --- --- --- --- --- --- --- --- D, TT 

37 
11S 474214.76 E 
3730710.31 N 26 N/A Dry --- --- 9x5 --- --- --- --- --- --- --- --- --- --- D, TT 

38 
11S 474304.72 E 
3731082.61 N 26 N/A Dry --- --- 6x2 --- --- --- --- --- --- --- --- --- --- D, TT 

39 
11S 474284.74 E 
3730687.95 N 26 N/A Dry --- --- 3x3 --- --- --- --- --- --- --- --- --- --- D, TT 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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Appendix 1. U.S. Fish and Wildlife Service - Data Sheet for Wet Season Surveys for Listed Large Branchiopods 

San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian Section: 22 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 4/24/2024 Time: 12:00 Weather Conditions: Temp (°C): 28 Wind (mph): 1-3 Cloud Cover: 20% 

Feature ID # 

UTM 
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1 
11S 474284.25 E 
3730673.36 N 26 N/A Dry --- --- 7.5x2 --- --- --- --- --- --- --- --- --- --- D, TT 

2 
11S 474265.76 E 
3730731.81 N 26 N/A Dry --- --- 6x2 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/2024, BRLI 

3 
11S 474279.58 E 
3730655.17 N 26 N/A Dry --- --- 25x4 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/2024, BRLI 

4 
11S 474282.52 E 
3730618.17 N 26 N/A Dry --- --- 6x5 --- --- --- --- --- --- --- --- --- --- D, TT 

5 
11S 474285.29 E 
3730602.14 N 26 N/A Dry --- --- 6x5 --- --- --- --- --- --- --- --- --- --- D, TT 

6 
11S 474279.10 E 
3730576.16 N 26 N/A Dry --- --- 7x1 --- --- --- --- --- --- --- --- --- --- D, TT 

7 
11S 474279.16 E 
3730562.72 N 26 N/A Dry --- --- 18x4 --- --- --- --- --- --- --- --- --- --- D, TT 

8 
11S 474281.68 E 
3730696.59 N 26 N/A Dry --- --- 10x3 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/2024, BRLI 

9 
11S 474239.96 E 
3730720.47 N 26 N/A Dry --- --- 9x2 --- --- --- --- --- --- --- --- --- --- D, TT 

10 
11S 474276.30 E 
3730692.36 N 26 N/A Dry --- --- 22x4 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/24, BRLI 

11 
11S 474225.41 E 
3730712.55 N 26 N/A Dry --- --- 8x2.5 --- --- --- --- --- --- --- --- --- --- D, TT 

12 
11S 474230.46 E 
3730715.23 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

13 
11S 474200.21 E 
3730722.29 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

14 
11S 474288.09 E 
3730766.58 N 26 N/A Dry --- --- 10x4 --- --- --- --- --- --- --- --- --- --- D, TT 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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Appendix 1. U.S. Fish and Wildlife Service - Data Sheet for Wet Season Surveys for Listed Large Branchiopods 

San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 4/24/2024 Time: 12:00 Weather Conditions: Temp (°C): 28 Wind (mph): 1-3 Cloud Cover: 20% 

Section: 22 
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15 
11S 474285.09 E 
3730911.97 N 26 N/A Dry --- --- 4x2 --- --- --- --- --- --- --- --- --- --- D, TT 

16 
11S 474259.55 E 
3731028.23 N 26 N/A Dry --- --- 8x6 --- --- --- --- --- --- --- --- --- --- D, TT 

17 
11S 474258.99 E 
3731024.22 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

18 
11S 474289.47 E 
3731071.92 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

19 
11S 473950.77 E 
3730809.87 N 26 N/A Dry --- --- 4x3 --- --- --- --- --- --- --- --- --- --- D, TT 

20 
11S 474282.32 E 
3730633.32 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

21 
11S 474062.93 E 
3730658.96 N 26 N/A Dry --- --- 4x1 --- --- --- --- --- --- --- --- --- --- D, TT 

22 
11S 474062.81 E 
3730633.32 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

23 
11S 474060.27 E 
3730665.53 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

24 
11S 474062.04 E 
3730673.52 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

25 
11S 474114.91 E 
3730806.44 N 26 N/A Dry --- --- 2x2 --- --- --- --- --- --- --- --- --- --- D, TT 

26 
11S 474054.01 E 
3730658.96 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

27 
11S 474062.38 E 
3730641.79 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

28 
11S 474224.04 E 
3730682.24 N 26 N/A Dry --- --- 4x1 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 2/14/24, BRLI 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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San Bernardino Princpial Site or Project Name: Crescent Garden County: Riverside Quad: Township: 5 South Range: 4 West Meridian 

Surveyor/Permit Number: Mandy Mathews; ES778195-15 
Date: 4/24/2024 Time: 12:00 Weather Conditions: Temp (°C): 28 Wind (mph): 1-3 Cloud Cover: 20% 

Section: 22 
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29/30 
11S 474249.58 E 
3730824.83 N 26 N/A Dry --- --- 6x4.5 --- --- --- --- --- --- --- --- --- --- D, TT 

31 
11S 474095.08 E 
3730881.42 N 26 N/A Dry --- --- 2x0.5 --- --- --- --- --- --- --- --- --- --- D, TT 

32 
11S 474217.54 E 
3730568.99 N 26 N/A Dry --- --- 9x3 --- --- --- --- --- --- --- --- --- --- D, TT 

33 
11S 474401.49 E 
3730619.14 N 26 N/A Dry --- --- 10x4 --- --- --- --- --- --- --- --- --- --- D, TT Vouchered 1/31/24, BRLI 

34 
11S 474282.05 E 
3730838.24 N 26 N/A Dry --- --- --- --- --- --- --- --- --- --- --- --- --- D, TT 

35 
11S 474291.68 E 
3731038.88 N 26 N/A Dry --- --- 5x2 --- --- --- --- --- --- --- --- --- --- D, TT 

36 
11S 474333.75 E 
3731107.10 N 26 N/A Dry --- --- 3x1.5 --- --- --- --- --- --- --- --- --- --- D, TT 

37 
11S 474214.76 E 
3730710.31 N 26 N/A Dry --- --- 9x5 --- --- --- --- --- --- --- --- --- --- D, TT 

38 
11S 474304.72 E 
3731082.61 N 26 N/A Dry --- --- 6x2 --- --- --- --- --- --- --- --- --- --- D, TT 

39 
11S 474284.74 E 
3730687.95 N 26 N/A Dry --- --- 3x3 --- --- --- --- --- --- --- --- --- --- D, TT 

Notes: Fill in abbreviated names of Anostracans and Notostracans, for all others indicate presence with a check mark. Anostracan and Notostracan Abbreviations: Use first two letters of genus and species name 
(e.g., LIOC = Linderiella occidentalis, BRLI = Branchinecta lindahli). 
For habitat conditions use two letter abbreviation as follows: NP = Natural Pool, CP = Constructed Pool; UD = undisturbed, D = disturbed: with TT = tire tracks, T = trash, P = plowed; G = grazed, UG = ungrazed 
by: C = cattle, H = horses, S = sheep; AB = Algal blooms present. 
(Estimate grazing regime by height of grasses and forbs and density of hoof prints) LG = light grazing, MG = moderate grazing, HG = heavy grazing. 
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Representative Site Photos 
Attachment B

Meadowbrook – Crescent Garden Project

Photo 1: Feature 2, facing west. Taken February 7, 2024.

Photo 2: Feature 3, facing south. Taken February 7, 2024.
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Representative Site Photos 
Attachment B

Meadowbrook – Crescent Garden Project

Photo 3: Feature 11, facing southwest. Taken February 7, 2024. 

Photo 4: Feature 22, facing north. Taken February 7, 2024.
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Representative Site Photos 
Attachment B

Meadowbrook – Crescent Garden Project

Photo 5: Feature 23, facing north. Taken February 7, 2024.



 

 

Appendix F Hydrology Study 
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A.  PROJECT SITE 

The Project Site for the Crescent Gardens Cemetery is located in the SW ¼ and SE ¼ of 
Section 22, T5S, R4W S.B.B.M. in the Meadowbrook Area of Riverside County, 
California. The Project Site is to the east of the terminus of Garfield Street, as shown in 
Figure 1. 

B.  PURPOSE AND SCOPE 

The purpose of this study is to perform hydrologic study of the Project Site for pre-project 
and post-project conditions, and to provide preliminary sizing of the drainage facilities 
needed to provide attenuation for 10-year storm event, and flood protection from the 100-
year storm event.  

The scope of this study includes the following: 

• Provide Rational Method hydrologic calculations for the 2 year, 10-year, and 100-
year storms for pre-project (existing) condition. 

• Provide Rational Method hydrologic calculations for the 2 year, 10-year, and 100- 
post-project (proposed) condition for the sizing of the proposed storm drain 
facilities. 

• Provide Existing Condition and Proposed Condition hydrology maps showing 
delineated drainage areas and points of discharge as a result of the Rational 
Method calculations included in this report. 

• Provide sizing of proposed basin for the purpose of flood control attenuation. 

• Provide Unit Hydrograph calculations to support the sizing of proposed basins.  

• Provide hydraulics calculations to support the design of proposed storm drain 
facilities. 



Figure 1. Vicinity Map
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C.  EXISTING CONDITION 

The project site is composed of 100% undeveloped land. A topographic analysis of the 
Project Site indicates that the site contains several ridges that create several drainage 
basins and points of off-site discharge on the property. For the purposes of this report, 
these Drainage Basins are designated as Areas A, D, E, F, G, H, I, and J (see Figure 2). 

Drainage Area A, the largest Drainage Basin in this study, drains toward project site 
from northwest and originates from developed residential property located south of 
Senola Ave. Drainage Area A drains from the west onto, through and then off the 
property.   

Drainage Area D is a small area located southwest end of the property. Drainage on 
Area D originates on the property then drains off the property to the southwest.  

Drainage Area E is an area located south end of the property. Most of the drainage from 
Area E originates on the property where it eventually drains south off the property.  

Drainage Area F is an area located east side the property. Drainage from area F drains 
west onto the property before turn northeast draining off the property.   

Drainage Area G is an area located northwest side the property. Drainage from Area G 
originates on the property where it drains northwest off the property.  

Drainage Areas H, I, and J are located north side the property. Drainage from these 
areas mostly originates from onsite property where the drains north off the property. 



Figure 2. Existing Condition
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D.  PROPOSED CONDITION 

The project proposes to develop the Project Site into a cemetery with supporting facilities 
including a chapel, a mortuary, caretaker residence, and supporting infrastructure and 
utilities.  

Drainage from the improved site will be collected in a series of surface drainage facilities 
and underground conduits. Drainage from the proposed surface drainage and storm drain 
facilities will either be conveyed to detention and/or water quality basin or be conveyed 
off-site to existing natural channels depending on mitigation requirements. First flush of 
all storm runoff will be treated prior to leaving the Project Site, as detail a separate Water 
Quality Management Plan report. 

The proposed grading of the Project Site slightly alters the original drainage boundaries 
and drainage areas of the existing Project Site but does not significantly alter the original 
drainage patterns or runoff discharge locations. The new boundaries and grading are 
shown in Figure 3.  

The proposed drainage systems will be designed to convey the 100-year peak flow 
generated on the Project Site and will be designed mitigate any increase in flow from 
existing conditions for the 10-year storm.



Figure 3. Proposed Condition
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E.  METHODOLOGY 

The methodology used to for this hydrology study is based on the Riverside County Flood 
Control and Water Conservation District’s (RCFC&WCD) Hydrology Manual dated April 
1976.  The hydrology and hydraulic software utilized are accepted by the RCFC&WCD 
which include the following: 

Rational Method: Hydrology – Riverside County – Civil Design Software - 
Version 9.0. 

Unit Hydrograph: Hydrology – Riverside County – Civil Design Software - 
Version 9.0. 

Stream Hydraulics: HEC-RAS – U.S. Army Corps of Engineers Hydrologic 
Engineering Center – Version 5.0.7. 

 

The Hydrologic Soil Groups used for this study were based on the soils information shown 
on the National Cooperative Soil Survey (NCSS) website provided by the Natural 
Resource Conservation Service. The soils map provided by the website shows that most 
of the area in the Project Site is classified as Hydrologic Soil Group D soil. Pockets of 
type Hydrologic Soil Group C soils exist at the south end of the property. A copy of the 
Soils Map and explanation of soil types are provided in Section 6 – References. 

Existing and Proposed land use and imperviousness for the proposed Project Site and 
surrounding areas are based on the land use/imperviousness data provided in Plate D-
5.5 and D-5.6 of the Hydrology Manual. The following table list percentage 
imperviousness used for the various Soil Cover Types found in the proposed project: 

 

Table 1. Land Use and Imperviousness 

Soil Cover Type Impervious % (Ai) 

 
Equivalent Land 

Use Type 
Per Hydrology 

Manual 
Paved Road and Parking Lots 90% Commercial 

Burial Areas 0% Commercial Landscaping 

Graded Slopes 0% Commercial Landscaping 

Natural Ungraded Areas 0% Undeveloped (Poor 
Condition) 

Residential  20% Single Family (1 Acre) 
lots 
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