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February 13, 2019 
 
Ruth Villalobos, President 
Ruth Villalobos & Associates, Inc. 
3602 Inland Empire Blvd., Suite C310  
Ontario, CA 91764 
Transmitted via email to rvillalobos@rvacorp.com 

RE: Paleontological Technical Memorandum for the Los Angeles Waterwheel Project, Los Angeles 
River, Los Angeles County, California. 

Dear Ms. Villalobos, 

Ruth Villalobos & Associates, Inc. retained Applied EarthWorks, Inc. (Æ) to complete a paleontological 
resource assessment for the Los Angeles Waterwheel Project (Project), which proposes to divert water 
from the Los Angeles River (LAR) to irrigate the Los Angeles State Historic Park (State Park) and other 
nearby parks. A waterwheel will be constructed in the City of Los Angeles (City), Los Angeles County, 
California, near the former location of one of the City’s historic waterwheels. The new wheel will serve 
not only to redirect water, but also to provide an aesthetic and educational landmark for the City. 

Æ’s scope of work included a geologic map and paleontological literature review, museum records 
searches, and preparation of this technical memorandum (memo). This memo, which serves as a 
summary of our findings, was written in accordance with the guidelines set forth by the Society of 
Vertebrate Paleontology (SVP, 2010), and satisfies the requirements of the California Environmental 
Quality Act (CEQA). The City is the lead agency for CEQA compliance. In addition to state-level 
compliance, Æ understands the Project also requires federal compliance since a permit application has 
been made to the U.S. Army Corps of Engineers (USACE) under Section 408 of the Rivers and Harbors 
Act of 1899. 

Project Description and Background 

The Project extends westward from the LAR between State Route 110 (SR 110) and Interstate 5 (I-5) 
(Figure 1), approximately 1.3 miles north of downtown Los Angeles. The Project footprint (Project area) 
is mapped within an unsectioned portion of Township 3 South, Range 4 West on the Los Angeles, CA 
7.5-minute U.S. Geological Survey (USGS) topographic quadrangle (Figure 2). 

The State Park and other nearby parks, including the Downey Recreation Center and the proposed 
Albion Riverside Park, currently depend on expensive imported water for irrigation. To promote water 
conservation and sustainability, the Project proposes to divert low flows from the LAR to irrigate the 
State Park and the other nearby parks by constructing a diversion channel and a waterwheel. The 
waterwheel will be loosely modeled after one of the City’s historic waterwheels and constructed near its 
former location. The new wheel also will serve as an aesthetic and educational landmark to reintegrate 
the Los Angeles community with its historic source of water.
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A diversion channel with intake and discharge systems will be constructed adjacent to and hydraulically 
connected to the existing pilot channel within the LAR. The diversion channel would be approximately 
16 feet wide, 220 feet long, and 6 inches deep. Within the diversion channel, an approximately 16-foot-
wide by 12-foot-long diversion structure would capture flows of up to 30 cubic feet per second (cfs). 
The diversion structure would be connected to a 48-inch-diameter diversion pipe and intake pipe that 
would carry flows from the diversion structure to the water wheel forebay via the intake tunnel about 
2,400 linear feet (lf) downstream. The 48-foot-diameter waterwheel will be constructed on private land 
between two warehouse buildings in the vicinity of an existing parking structure and embedded 24 feet 
below the ground surface. Roughly 5,500 cubic yards of soil would be excavated to create the 
waterwheel pit and adjacent maintenance area. Approximately 0.2 cfs or 1 percent of the diverted flows 
will be lifted by the wheel, emptied into a collection trough, and gravity-flowed to the ground surface 
for storage and treatment to supply non-potable irrigation water for the State Park and other nearby 
parks. The remaining 99 percent of the diverted flows would be carried 198 lf downstream via a 42-
inch-diameter discharge pipe to enter a 23-foot-wide by 28-foot-long discharge structure, which would 
return the flows to the LAR. 

The discharge structure would be constructed with components to prevent a backwater effect on the 
flow. Intake and discharge structures would be founded on shallow mat foundations bearing on 
undocumented fill or native deposits. The mat foundations would be a minimum of 12 inches thick and 
bear at least 12 inches below the lowest adjacent grade. Maximum depth of disturbance within the LAR 
portion of the Project area is anticipated to be approximately 10 feet. 

Regulatory Context 

The CEQA requires detailed studies that analyze the environmental effects of a proposed project. If a 
project is determined to have a potential significant environmental effect, the act requires that alternative 
plans and mitigation measures be considered. Specifically, in Section V(c) of Appendix G of the CEQA 
Guidelines, the Environmental Checklist Form, the question is posed, “Will the project directly or 
indirectly destroy a unique paleontological resource or site or unique geologic feature?” If 
paleontological resources are identified as being within the proposed project area, the sponsoring agency 
must take those resources into consideration when evaluating project effects. The level of consideration 
may vary with the importance of the resource. 

In addition to the CEQA, modification of the LAR for the Project requires a permit from the USACE 
under Section 408 of the Rivers and Harbors Act of 1899. 

Paleontological Resource Potential 

Most professional paleontologists in California adhere to the guidelines set forth by the Society of 
Vertebrate Paleontology (SVP, 2010) to determine the course of paleontological mitigation for a given 
project on private lands, unless others are available (e.g., Riverside County, U.S. Bureau of Land 
Management). The SVP has developed its own guidelines that establish detailed protocols for the 
assessment of the paleontological sensitivity of a project area and outline measures to follow in order to 
mitigate adverse impacts to known or unknown fossil resources during project development (SVP, 
2010). 
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Following the SVP’s established process, baseline information is used to assign the paleontological 
sensitivity of a geologic unit(s) (or members thereof) to one of four categories—No Potential, 
Undetermined, Low, and High (SVP, 2010). Geologic units are considered to be “sensitive” for 
paleontological resources and have a High Potential if vertebrate or significant invertebrate, plant, or 
trace fossils have been recovered anywhere in their extent, even if outside the Project area; or if the units 
are sedimentary rocks that are temporally or lithologically suitable for the preservation of significant 
fossils. The SVP considers significant fossils as those that contribute new and useful taxonomic, 
phylogenetic, paleoecologic, taphonomic, biochronologic, or stratigraphic data (SVP, 2010). 

Methodology 

To assess the paleontological sensitivity of geologic units exposed at the ground surface and thought to 
be in the Project area, Æ reviewed published geologic maps, paleontological literature, and the online 
database of the University of California Museum of Paleontology (UCMP), one of the largest 
paleontological collections of any university museum in the world. To supplement these desktop studies, 
Æ retained the Natural History Museum of Los Angeles County (NHMLAC) to conduct a records search 
for vertebrate fossil localities recorded in their collection (McLeod, 2019), as the geologic units near the 
Project area are more conducive to the preservation of vertebrate fossils than significant invertebrate, 
plant, and trace fossils. 

Resource Context 

The Project area is located in the central Los Angeles Basin and covers a small section of the LAR, 
extending slightly to the west. The most productive basin by area in the world (Hargreaves, 2013), the 
Los Angeles Basin covers much of the northwestern portion of the geologically complex Peninsular 
Ranges geomorphic province. A geomorphic province is a region of unique topography and geology that 
is distinguished from other regions based on its landforms and tectonic history. The Peninsular Ranges, 
approximately 150 miles east-southeast of the Project area, are a northwest-southeast oriented complex 
of blocks that extends 125 miles from the Transverse Ranges and eastern Los Angeles Basin to the tip of 
Baja California. Bounded to the east by the Colorado Desert, the Peninsular Ranges range from 30 to 
100 miles wide (Norris and Webb, 1976). The Project area is on the southern flank of the Elysian Park 
Anticline, a structural arch consisting of upfolded Miocene-age marine strata of the Monterey Formation 
(Dibblee and Ehrenspeck, 1989). Holocene-age alluvial deposits unconformably overlie the Monterey 
Formation in some areas. 

According to Dibblee and Ehrenspeck (1989), the surficial geology of the Project area consists of 
Holocene-age alluvial clays and sands of valley areas (Qg) and unconsolidated floodplain deposits of 
silt, sand, and gravel (Qa). The valley sediments were deposited as overbank deposits from the LAR, 
which currently flows in a concrete channel. The floodplain deposits occur on the ground surface outside 
the LAR channel. The sandstone member of the Monterey Formation (Tmss) is mapped just outside of 
the Project area to the west, and, according to Dibblee and Ehrenspeck (1989), may lie directly beneath 
the Holocene alluvial deposits. The sandstone is tan to light gray in color, arkosic in composition, and 
includes some interbedded silty shale. 
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The Holocene-age alluvial deposits mapped at the surface of the Project area are generally too young to 
contain fossilized material (SVP, 2010). While these alluvial deposits do not typically yield significant 
and intact fossil material, they may shallowly overlie the Monterey Formation, which has yielded many 
scientifically significant fossils throughout California. 

The Monterey Formation is a very organic-rich, heterogeneous sedimentary formation consisting 
primarily of silty and siliceous shales, interbedded with sandstones and occasional cherts and limestones 
deposited between 17 and 5 million years ago (Hargreaves, 2013). Most of the significant fossil 
specimens are recovered from the siliceous shales (diatomite), which are formed from the skeletons of 
diatoms, radiolarians, and other silica-producing microalgae (UCMP, 2019a). The conditions of 
diatomite formation allow for the preservation of fossil remains and fine details that would not otherwise 
be preserved. The Monterey Formation diatomite is known in particular for its fossils of soft-bodied 
macroalgae (e.g., kelp and other seaweeds), which are rarely seen in the fossil record (UCMP, 2019a). 
Other finely preserved macrofossils include invertebrates (e.g., bivalves, gastropods, and crustaceans) 
and vertebrates (e.g., marine birds, sharks, bony fishes, and cetaceans) (UCMP, 2019a). Trace fossils 
also have been observed (Savdra and Bottjer, 1989). The sandstone member that occurs near and likely 
in the Project area at an unknown depth is unlikely to preserve significant macroalgae, invertebrates, and 
trace fossils due to the higher energy associated with the depositional environment. On the other hand, 
vertebrate bones and other hard parts may be preserved, particularly in the interbedded silty shales, as 
they are more likely to survive the higher-energy depositional process. 

Records Search Results  

The UCMP online paleontological database includes hundreds of fossil localities in Los Angeles County. 
Of these, only two are listed within a 10-mile radius of the Project area. Both are listed as Miocene 
foraminifera assemblages composed of taxa belonging to Class Globlothalamea from the Modelo 
Formation (equivalent to the Monterey Formation): one assemblage in downtown Los Angeles and 
another in Monterey Park, approximately 3 miles south and 7 miles east of the Project area, respectively 
(UCMP, 2019b).  

McLeod (2019) reports no known fossil localities from the NHMLAC vertebrate collections within the 
Project area. However, there are a few nearby vertebrate fossil localities in Pleistocene-age alluvial 
deposits and other vertebrate localities in the Monterey Formation. Both the Pleistocene-age alluvial 
deposits and Monterey Formation may be found at unknown depths in the Project area. 

According to McLeod (2019), the locality closest to the Project area is LACM 1023 from Pleistocene-
age alluvial deposits, just south-southeast of the Project area and east of Interstate 5 (I-5), where 
excavations for a storm drain recovered fossil specimens of turkey (Meleagris californicus), sabre-
toothed cat (Smilodon fatalis), horse (Equus), and deer (Odocoileus), at unstated depths. Slightly farther 
to the south and also in Pleistocene-age alluvial deposits, fossil specimens of pond turtle (Clemmys 
mamorata), ground sloth (Paramylodon harlani), mastodon (Mammut americanum), mammoth 
(Mammuthus imperator), horse (Equus), and camel (Camelops), were recovered at a depth of 20 to 35 
feet below ground surface at LACM 2032. 
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From the Monterey Formation, the closest locality is LACM 7507, immediately east of the northern 
portion of the Project area, which yielded the holotype specimen of the fossil herring Clupea tiejei. Next 
closest is LACM 1880, north-northeast of the Project area and east of the LAR, which yielded various 
fossil bony fish: hatchetfish (Argyropelecus bullockii), bristlemouth (Cyclothone), herring (Etringus), 
rockfish (Scorpaenidae), extinct deep-sea fish (Chauliodus), slickheads (Alepocephalidae), cod 
(Eclipes), and croaker (Lompoquia). Lastly, east-northeast of the Project area in the hills of Lincoln 
Heights, LACM 3882 yielded the holotype specimen of the fossil baleen whale Mixocetus elysius. 

McLeod (2019) concludes the uppermost layers of soil and alluvial deposits in the Project area are 
unlikely to contain significant fossil vertebrates. However, Project-related excavations that extend 
downward into older Pleistocene-age alluvial deposits or the Monterey Formation, if present, may well 
encounter significant fossil vertebrate remains. Therefore, he recommends monitoring any “substantial” 
Project-related excavations, as well as collection and processing of sediment samples to determine the 
potential for small-fraction fossils within the Project area. 

Findings and Recommendations 

Æ used the SVP’s (2010) sensitivity criteria to determine the paleontological resource potential of the 
Project area. According to these criteria, Æ considers the Holocene-age alluvial deposits covering the 
entire ground surface of the Project area to have Low Potential. However, the thickness of the surficial 
deposits is unknown at this time, and they may overlie portions of Pleistocene-age alluvial deposits 
and/or the Miocene-age Monterey Formation, which are both considered to have High Potential because 
of their well-documented prolific fossil contents. Æ’s analysis is supported by McLeod’s (2019) findings 
and suggestions from the records search. 

Despite the Low Potential of the surficial alluvial deposits, “substantial” Project-related excavations 
may well encounter the High Potential older alluvial deposits and/or the Monterey Formation at 
unknown depths in the subsurface. As such, and in accordance with SVP (2010) standards, Æ 
recommends a paleontological resource impact mitigation program (PRIMP) be prepared by a qualified 
professional paleontologist (Project Paleontologist) prior to issuance of grading permits for the Project. 
The PRIMP will specify the steps to be taken to mitigate impacts to paleontological resources. For 
instance, Worker’s Environmental Awareness Program (WEAP) training should be prepared prior to the 
start of Project-related earth-moving activities and presented in-person to all field personnel to describe 
the types of fossils that may be found and the procedures to follow if any are encountered. A PRIMP 
also will specify whether or not construction monitoring is required, and, if so, the frequency of required 
monitoring (i.e., full-time, spot-checks, etc.). A PRIMP also provides details about fossil collection, 
analysis, and preparation for permanent curation at an approved repository. Lastly, the PRIMP describes 
the different reporting standards to be used—monitoring with negative findings versus monitoring 
resulting in fossil discoveries. 
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It has been a pleasure assisting you with this Project. If you have any questions, please do not hesitate to 
contact me at (626) 578-0119 x103. 

Sincerely, 

 

Chris Shi 
Paleontology Supervisor 
Applied EarthWorks, Inc. 
 
 
 
 
Edited and Approved By:  
 
 
___________________________________________________ 
Amy Ollendorf, Ph.D., M.S., RPA (#12588) 
Paleontology Program Manager 
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  Figure 1     Project vicinity map.
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  Figure 2     Project location map.
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