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Section 1 – Executive Summary 

Lario Creek is a vital component of the County’s domestic water supply system.  This 
artificial channel conveys controlled releases of imported and reclaimed water from the 
San Gabriel River to the Rio Hondo Coastal Spreading Grounds for groundwater 
recharge.  This study for the Lario Creek Enhancement Project was conducted to identify 
and develop feasible concepts by which this artificial waterway may be reconstructed to 
increase the channel’s capacity and also establish a natural stream character and function 
within the natural setting of the Whittier Narrows Nature Center.  This conceptual planning 
effort has been undertaken by an interdisciplinary team of experts under the direction of 
North East Trees (NET) with considerable support and oversight provided by the County 
of Los Angeles County Department of Public Works (LACDPW).    

This report describes alternative enhancement concepts and related opportunities and 
constraints associated with naturalizing Lario Creek to provide ecological and public 
benefits.  The conceptual enhancement and realignment plans for Lario Creek are 
intended to address the range of integrated objectives listed below: 

1) Increase the conveyance capacity from 250 cubic feet per second (cfs) to 400 cfs 
(approximately 60 percent increase); 

2) Modify the geometry and meandering pattern of the stream to resemble natural 
conditions;  

3) Stabilize and restore the stream banks using bioengineering techniques; 

4) Identify locations to enhance the riparian habitat of the stream and create wetlands 
along and adjacent to the stream, while minimizing percolation losses;   

5) Identify concepts to convey runoff to the potential adjacent wetlands or lakes;  

6) Identify bio-treatment and other water quality enhancement opportunities along the 
stream and along any adjacent improvements;  

7) Identify opportunities to enhance native habitat by removing invasive vegetation and 
planting native trees; and  

8) Identify environmental education and low-impact recreation opportunities by 
incorporating walking trails, interpretive signage, and creating outdoor classrooms 
within the upstream portion of the reach.  

This conceptual planning study addresses these objectives by first examining the existing 
site conditions in terms of the pertinent constraints and opportunities and then describing 
and comparing alternative enhancement concepts developed to achieve the objectives.   

The basic reconstruction concepts for Lario Creek include two different channel meander 
patterns, which are distinguished by their degree of sinuosity.  Alternative 1 would exhibit a 
lesser degree of sinuosity as compared with Alternative 2.  In the course of refining the 
design concepts, the team recognized that a third alternative involving a multiple channel 
cross-section concept could offer distinct advantages over the single-thread channel.  This 
concept is described as Alternative 2B.  Each of these basic alignment patterns offers 
various in-stream and off-stream habitat enhancement opportunities.   
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This conceptual planning study describes habitat restoration opportunities that have been 
developed in association with the realignment alternatives to provide ecological benefits.  
Establishing a natural riparian habitat corridor along the reconstructed channel and 
providing off-stream habitat improvements are recognized as integral to achieving the 
project goals.  Habitat restoration and enhancements are also expected to be mandated 
by permitting agencies to offset impacts to existing habitat areas that cannot be avoided 
by new alignment construction.  Consideration of the existing biological resources 
determined that substantial opportunities exist for habitat restoration and enhancement 
within the study area.  These include the potential to design a system by which controlled 
flows from the reconfigured channel would periodically fill and drain one or more of the 
currently dry ponds in the study area to establish desirable native habitat.  Further 
opportunities are available that would involve restoration and enhancement of low to 
moderate value habitat by replacing ruderal (weedy) vegetation with appropriate native 
plant communities.   

Currently, there are two storm drain outlets that discharge storm and urban runoff from a 
local watershed north of Durfee Avenue near the Nature Center.  After flowing through a 
somewhat degraded riparian area, the storm and urban runoff are conveyed via two 
elevated storm drain pipes above the bed of Lario Creek and discharge into the San 
Gabriel River.  This report identifies opportunities that treat the urban runoff, enhance the 
riparian habitat, prevent the growth of mosquitoes and supply Lario Creek with treated 
runoff.  

This report supports these objectives by describing the existing conditions and site 
constraints and opportunities.  The report then defines and compares alternative 
enhancement concepts.   

Existing Conditions 

The existing conditions are summarized below. 

1) The maximum flow in Lario Creek during the period of record is 227 cfs, with the 
average of the annual maximums equal to 156 cfs.  The required new conveyance 
capacity of the system is 350 to 400 cfs, which represents a 40% to 60% increase in 
the discharge.   

2) The system is strictly driven by demands at the infiltration grounds.  This means that 
there may not be any water flowing through the channel or that there may be 400 cfs 
for up to 60 consecutive days.   

3) Surface soils along the banks of Lario Creek generally consist of brown sandy silt and 
silty sand with little cohesion, which are subject to erosion upon saturation.  

4) Subsurface soils consist of sandy silt to silty sand underlain by clean sands.   

5) The maximum suggested slope given the existing site soils is 3 1⁄2: 1 (H: V). 

6) The in situ erosion rates of the soils are relatively high. 

7) Lario Creek flows through two culverts and one bridge at Siphon Road.  Both culverts 
have adequate capacity to convey the target discharge of 400 cfs if the alignments 
recommended in this report are implemented. 
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8) The geomorphic investigation revealed that the historic channel configuration was 
probably part of the braided floodplain of the San Gabriel River.   

9) Currently, Lario Creek does not receive any urban runoff, because stormwater pipes 
are routed over the bed of Lario Creek and discharge into the San Gabriel River. 

10) The existing habitat types range from riparian, mixed riparian/upland, and upland.   

11) In general, most of these habitats include both native and non-native constituent 
vegetation, although some areas of dense riparian woodland are comprised primarily 
of native trees and shrubs.  It is apparent that much of the vegetation in the area has 
been substantially disturbed by past activities.   

12) Four excavated depressions occur within the study area and are referred to as the dry 
ponds.  Since these features are dependent on an artificial re-supply of water (either 
from wells or water diversion), unless periodically replenished, the remaining riparian 
and wetland vegetation in and around them is likely to deteriorate in favor of upland 
vegetation. 

13) The habitats within the Whittier Narrows Recreation Area and Nature Center provide 
cover, forage and nesting opportunities for a diverse array of terrestrial and avian 
species.  However, aquatic animals, including aquatic invertebrates and amphibians, 
are poorly represented within the study area, and native fish are considered absent 
due to the lack of consistent surface water.   

Opportunities and Constraints 

The opportunities and constraints are summarized in the following table.  A detailed 
explanation is contained within the text. 

Variable Opportunity Constraint 
Hydrology Controlled discharges due to gate Hydrologic regime controlled, which 

affects native vegetation 
establishment 

Water Quality Improvement of water quality due to 
absorption of nutrients by native 
vegetation 

Routing stormwater through the site 
may contain trash and create areas of 
backwater 

Geomorphology Multiple-channel alignment to mimic 
historic braided conditions allows for 
routing around critical structures 

No incoming sediment load means 
that no erosion can occur in the 
designed system 

Geotechnical Lining the channels and recreating 
wetlands in the dry ponds allows for 
local water benefits as well as regional 
due to minimization of infiltration 

The low to non-cohesive nature of the 
on-site soils results in high erosion 
rates and low geotechnical stability 

Infrastructure Existing culverts are adequate to 
convey design discharge with the 
implementation of recommended 
alignments 

Channel alignments have been 
developed to avoid structures and are 
therefore not geomorphically 
calculated in some locations. 

Habitat “In-stream” and “off-stream” habitat 
enhancements involving the creation of 
new habitat along the upper banks and 
margins of the new creek alignment 

Displacement of existing resources 
along the alignment 
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Variable Opportunity Constraint 
Recreation/ 
Education 

The enhancement area offers 
opportunity for paths, educational 
signage, and interaction with nature 

Environmentally sensitive areas will 
need some fencing, signage or 
exclusions 

 

Alternative Descriptions 

There are three alternatives presented in this report.  Alternative 1 and Alternative 2 are 
defined by their alignments.  Alternative 2B is defined by Alignment 2 and an optimized 
cross section.  The alignments for Alternatives 1 and 2 are presented in Exhibits II and III 
as separate attachments to this report.  Both alignments are identical downstream 
(southwest) from the second culvert.  Originally, this area was beyond the scope of work.  
However, the project team realized that the benefits proposed for the upstream portion of 
the site could be realized in this reach as well.   

Alternative 1 was developed with a goal of using some of the existing channel.  Therefore, 
the channel invert downstream of the intake structure remains the same, and this 
Alternative offers the lowest slope even though the sinuosity is also the lowest.  The cross 
section in the entire length of the channel (even the existing reaches) will need to be 
modified in order to provide for a geomorphically and geotechnically stable channel.  
Alternative 1 will involve clay additives to the soil to maintain channel cross-sections, 
biotechnical bank protection, bioengineering bank protection as well as biotechnical grade 
control structures. 

Alignment 2 represents a more scientifically based and geomorphically acceptable 
channel planform (sinuosity, meander bend radius, and meander amplitude).  Even 
though it is longer than Alignment 1, has a steeper slope because it was designed to be 
about 6 feet below the existing ground surface downstream of the inlet.  This offers a 
feasible design solution, however this slope should be optimized during final design to 
allow for a preferable combination of increased sinuosity and decreased slope.  Alignment 
2 has more interaction with some of the facilities and rehabilitation projects proposed for 
the site by others such as the planned City of Industry Lake Project and the proposed San 
Gabriel River Discovery Center, which is presently in the conceptual planning phase.  
Alternative 2 will involve the incorporation of clay additives to the soil to maintain channel 
cross-sections, biotechnical bank protection, bioengineering bank protection as well as 
biotechnical grade control structures. 

Alternative 2B follows Alignment 2, but offers an optimized cross section with multiple 
channels.  Alignment 2 was utilized for this optimization, because it offers a better 
geomorphic planform.  The optimization in the cross section offers many benefits 
including: 

1) Hydraulics that will decrease the chance for erosion to occur; 

2) The elimination of a need for clay additives to the bank soils 

3) Minimization of the need for biotechnical bank protection; 

4) Lower long-term maintenance because water can be used for indirect maintenance in 
the upper channels; 
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5) An opportunity to convey flows to the spreading grounds even while maintenance is 
occurring on the active channel; 

6) A better opportunity for appropriate establishment of vegetation; 

7) A larger area that can be potentially vegetated; 

8) The opportunity to avoid critical infrastructure or habitat during construction of the 
channels, because the channels do not have to be constructed in parallel; and 

9) An opportunity to mimic historic conditions. 

The project team proposed that a liner be installed under the channel so that losses to the 
groundwater infiltration would be minimized.  This will allow more water to be available to 
sustain the vegetation along Lario Creek.  It may also increase the percentage delivered to 
the infiltration basin.  The relatively impermeable nature of the liner has the added 
advantage of minimizing the migration of potential contaminants from the old hazardous 
waste sites to Lario Creek and eventually to the spreading grounds. 

Four alternative liners were considered in this conceptual level of planning.  Despite all the 
advantages of these liners, unfortunately they are costly.  The cost of liners for the 4 
alternatives considered ranges between $13 million to $20 million.  Other than the cost of 
liners the conceptual level costs for Alignments 1, 2 and 2B are estimated at $4.4 million, 
$4.8 million and $6.4 million respectively. 

Conclusions/Recommendations 

The Lario Creek Stream Enhancement project is feasible.  The existing features present 
obstacles for the development of a natural stream and thriving riparian corridor.  However, 
these constraints can be overcome and are achievable.  This project offers an opportunity 
to mimic historic channel configurations while still maintaining long-term channel stability.  
The conveyance of the stream can be increased while still providing for a safe 
environment for the public.  The creation of wetlands and habitats is possible while still 
increasing the amount of water delivered to the Rio Hondo Spreading grounds.  
Additionally the system will be capable of improving water quality and the quality of human 
life in the area. 
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Section 2 – Introduction 

2.1 – Project and Site Description 

This hydrologic, hydraulic, biologic and geotechnical report is prepared for the 
enhancement of Lario Creek located within the Whittier Narrows Flood Control Basin in 
the County of Los Angeles, California.  Figures 1 and 2 show the location of the study 
reach (channel segment).  The study reach is located west of the Interstate 605, South of 
State Route 60, and between Durfee Avenue and the San Gabriel River.  The land uses in 
the vicinity of the study reach include passive recreation, flood control facilities, Southern 
California Edison (SCE) transmission lines, and natural open space.  The surrounding 
area is primarily a densely developed urban and commercial area within the cities of 
Whittier, Pico Rivera, South El Monte, Montebello and Industry.  The owner, the U.S. Army 
Corps of Engineers (USACE), leases most of the land within the study area to the Los 
Angeles County Department of Parks and Recreation (LACDPR).  The City of Whittier 
also controls a section of the property that contains groundwater wells and pumping 
facilities. 

Lario Creek is a conveyance facility extending from the San Gabriel River at Whittier 
Narrows Nature Center to the Rio Hondo spreading ground at the base of Whittier 
Narrows Dam.  The creek is maintained and operated by the Los Angeles County 
Department of Public Works.  It conveys imported and reclaimed water from the San Gabriel 
River to the Rio Hondo Spreading Ground where groundwater recharge is occurring.  

The U.S. Army Corps of Engineers is proposing to increase the elevation of the water 
conservation pool at the Whittier Narrows Dam (U.S. Army Corps of Engineers, 2001).  
The existing and proposed water conservation pool boundaries are shown in Figure 3.  
These proposed modifications will not affect the planned Lario Creek Enhancement 
Project.  

Figure 4a shows the intake of Lario Creek at San Gabriel River.  The drop structure across 
the San Gabriel River creates the backwater effect (ponding of water) making it possible 
for water to be directed to the intake structure.  Lario Creek, as it appears, downstream
from the intake structure is shown in Figure 4b.  For most of its length Lario Creek has
a soft bottom and earthen banks.  However, grouted riprap along the banks and riprap 
at its bed were observed at some locations.   

Two culverts are constructed at points where the maintenance access roads cross Lario 
Creek as shown in Figure 3.  Photographs of these culverts are shown in Figures 4c and 
4d.  The location of the Siphon Road Bridge is indicated on Figure 3 and its shape is 
shown in Figure 4e.  A stream flow gauging station is located just north of this bridge.  The 
channel downstream from Siphon Road is shown in Figure 4f. 

Currently, the discharge capacity of Lario Creek is approximately 250 cubic feet per 
second (cfs).  A primary project objective is to increase the capacity to 400 cfs.  This report 
recommends geometry and alignments that would resemble natural conditions and 
convey 400 cfs.  
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Figure 4a – Lario Creek intake 
structure at San Gabriel River 

Figure 4e – Siphon Road bridge Figure 4f – Channel downstream from
Siphon Road 

Figure 4d – Downstream culvertFigure 4c – Upstream culvert 

Figure 4b – Lario Creek 
downstream from intake structure
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Enhancing the riparian habitat along the stream and creation of wetland along and 
adjacent to the stream is another one of the objectives of this study. To maximize the 
delivery of water to the Rio Hondo Spreading Grounds recommendations are made
to minimize percolation along the stream. 

Recommendations for removal of invasive exotic vegetation and planting native trees 
along the enhanced Lario Creek is also an objective of this study. Enhancing the 
riparian habitat and establishing bioengineering protection against erosion will also 
provide the benefit of treating the reclaimed water. This is because generally 
reclaimed water has a high concentration of nitrates and phosphates most of which 
will be absorbed by the vegetation and the quality of water delivered to the Rio 
Hondo Spreading Grounds will be improved. 

2.1 – Stakeholder Process 

The Lario Creek Enhancement Project is a multi-stakeholder project. The stakeholder 
building process consisted of 1) identification of key stakeholders, 2) development of 
a technical advisory committee (TAC), 3) coordination with project-adjacent 
improvements, 4) community outreach, and 5) community meeting.  

Stakeholders 

Key stakeholders come from two spheres: local community and locally relevant 
agencies/government entities/elected representatives. Extensive outreach to the local 
community was performed for the community meeting which was scheduled once 
buy-in was solicited from the technical committee (composed of members from the 
latter sphere of stakeholders). A broad spectrum of people was invited to participate 
in the development and endorsement of the project and its findings. These include 
the following entities: 

 Residents 

 Local schools 

 Community groups 

 Local, state, federal government bodies 

 Conservancies 

 Regulatory agencies 

 Water districts 

 Water agencies 

 Elected officials 

Technical Advisory Committee 

The technical committee’s primary purpose was to technically review the findings at 
two milestones in the project development:  1) identification of project opportunities 
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and constraints and 2) description of draft alignment concepts. The technical advisory 
committee was composed of representatives from the following agencies: 

 County of Los Angeles Department of Public Works  

- Water Resources Division- Operations 
- Water Resources Division- Facilities 
- Flood Maintenance Division 
- Design Division 
- Geotechnical and Materials Engineering Division 

 United States Army Corps of Engineers (ACoE) 

 County of Los Angeles Parks and Recreation (LACDPR) 

 San Gabriel River Discovery Center Project (SGRDC) 

 Water Replenishment District of Southern California (WRD) 

 San Gabriel and Lower Los Angeles Rivers and Mountains Conservancy (RMC) 

 County of Los Angeles Sanitation Districts (LACSD) 

 Central Basin Municipal Water District 

 City of Whittier 

 Southern California Edison (SCE) 

The concept of changing a single-purpose infrastructure use to a multi-benefit use 
required buy-in from relevant government agencies throughout the development of the 
project. Once the technical aspects of the concept alternatives were vetted at the TAC 
meeting, the committee was asked to submit comments based on the key deliverable that 
was presented. These comments were then summarized and submitted back to the TAC 
as minutes. The comments were then addressed in the next phase of the conceptual 
development. At the final review meeting, the TAC reviewed the draft alignments. A 
summary of their most significant comments are as follows. Full meeting minutes and 
comments are included in Appendix A. 

 LACSD 

1) requires an appropriate discharge point along realigned Lario Creek,  

2) recommends use of a liner to control the amount reclaimed water infiltrating 
into the groundwater basin,  

3) questions use of reclaimed water for year-round flow because of restrictions 
on the amount of rechargeable reclaimed water that is allowed into the 
Montebello Forebay.  

 ACoE: permitting of project by the Corps 

1) requires a 404 permit and a Standard Individual Permit-the review time 
should be taken into account in the next phase. 
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 LACDPR: project effects on existing Nature Center 

1) feels alignment will have an impact on a large area of existing habitat,  

2) requires new public trail system that accommodates channel realignment,  

3) needs additional public safety measures along channel especially during 
peak flow periods. 

 SGRDC 

1) recommends maintaining a year-round flow through Lario Creek,  

2) supports linking Lario Creek to the future Discovery Center,  

3) recommends providing water to dry lakes in the Nature Center Area.  

 RMC 

1) requires a management and maintenance plan once project is completed.  

 SCE 

1) requires planned alignments to accommodate SCE's easements and 
preserve access to their facilities. 

It is understood by all TAC members that these comments do not preclude the 
realignment of Lario Creek. It is also clear that all of these comments require further 
detailing of the alignment concepts. Hence, these comments will be addressed in the 
next phase of the design and project development.  

Collaboration with Primary Project Adjacency 

There are three other projects in the Lario Creek project area. They include the San 
Gabriel River Discovery Center (SGRDC) and master plan, the City of Industry lake 
and wetland project and the Nature Center campus trail improvement project. 
Outreach was performed to the proponents of the latter projects. This outreach led to 
the development of a successful information-sharing relationship with the project 
team of the SGRDC. SGRDC team is responsible for the campus master plan of the 
future Discovery Center, which geographically includes Lario Creek. Through several 
meetings, e-mails and discussions, a clear picture of the direction, vision and design 
concepts of Lario Creek was communicated to the SGRDC consultants. An 
integrated Discovery Center master plan that reflects the realignment concepts of 
Lario Creek resulted from this effort. Connection between the overall master plan 
(which is currently being developed) and Lario Creek will solidify the concept that 
Lario Creek is a part of a larger vision for the area. Such links between ongoing 
efforts and the completed phase of Lario Creek will ensure a certain level of 
momentum and continuation for the development of the Lario Creek project.  

Community Outreach 

Extensive outreach to the local community was performed for the Lario Creek public 
meeting. In order to maximize attendance and interest, Lario Creek combined its 
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public meeting with the San Gabriel River Discovery Center first public meeting. The 
SGRDC provided much in-kind support that ranged from event coordination, mailers, 
flyers and canvassers to cover local community centers and schools. Through a 
coordinated outreach effort of the two projects,  

1) an invitation letter was sent to the local population (including organizations and 
residents),  

2) e-mail invitations were sent,  

3) event invitation was listed in the local newspapers,  

4) flyers were posted and left at many of the local establishments and community nodes, 
and 

5) project canvassers were sent to classrooms, community centers and throughout 
Whittier Narrows National Recreation Area to directly engage residents, youth and 
park users. 

Community Meeting 

The community meeting was well attended. Approximately 100 participants came for 
all or a portion of the 3-hour meeting. Elected officials and agency representatives 
were also present, including Congresswoman Hilda Solis, local area councilmen and 
representatives from Los Angeles County Department of Public Works and the 
Department of Parks and Recreation.  

The community meeting was held outdoors at the site of the existing Nature Center in 
the Lario Creek/SGRDC project area. The meeting agenda included a Lario Creek 
presentation and tour of Lario Creek. Lario Creek boards were also displayed that 
showed examples of stream restoration around the country to exemplify how the 
concept of Lario Creek may ultimately to lead similar improvements here. Bi-lingual 
fact sheets and questionnaires were respectively distributed and collected from a 
majority of the attendees. Information from the questionnaire will be used to inform 
the next stage of design in terms of the local public’s open space priorities and 
existing use patterns and demographics.  

The overall comments and discussions regarding the development of Lario Creek 
were positive. Issues that were brought up included concerns about access, safety 
and cost. These issues will be addressed in detail in the next phase of design. From 
a nature and ecology perspective, people were very supportive of seeing a natural 
form replace the very rigid structure that exists today. 
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Section 3 – Project Objectives 

3.1 – Objectives 

The objectives of the Lario Creek Enhancement Project are to:   

1) Increase the conveyance capacity of Lario Creek (from 250 cfs to a range of 350 to 
400 cfs); 

2) Modify the geometry and meandering pattern of the stream to resemble natural 
conditions;  

3) Stabilize and restore the stream banks using bio-engineering techniques; 

4) Identify locations to enhance the riparian habitat of the stream and create wetlands 
along and adjacent to the stream, while minimizing percolation losses;   

5) Identify concepts to convey runoff to the potential adjacent wetlands or lakes;  

6) Identify bio-treatment and other water quality enhancement opportunities along the 
stream and along any adjacent improvements;  

7) Identify opportunities to enhance native habitat by removing invasive vegetation and 
planting native trees; and  

8) Identify environmental education and low-impact recreation opportunities by 
incorporating walking trails, interpretive signage, and creating outdoor classrooms 
within the upstream portion of the reach.  

In order to meet these objectives, a team of experts in the fields of river restoration, water 
quality, geotechnical engineering, and habitat restoration was created.  The investigating 
team evaluated the existing conditions, developed opportunities and constraints for the 
project, and determined feasible alternatives to achieve the enhancement goals. 
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Section 4 – Existing Conditions 

4.1 – Soils and Ground Water 

A field reconnaissance was performed by CDM engineers on April 16, 21, and May 12, 
2004. Subsurface geotechnical exploration included drilling and sampling a total of 8 
hand-auger borings, collection of 5 near surface soils samples along creek banks, creek 
bed, and access roads, and photographic documentation of site conditions. Borings were 
drilled to a depth of approximately 0.5 to 5.5 feet below ground surface (bgs) using 4-inch 
diameter hand augers, with logging and sampling at 6- to 12-inch depth intervals. The 
approximate locations of the borings are shown on the Site Plan.  The “Site Plan” is an 
oversized exhibit (Exhibit I - Site Plan), provided separately from this report, that also 
presents a topographic base map of the project area.  Boring logs and results of laboratory 
tests performed on selected representative samples were provided in Appendices A and B 
to the Opportunities and Constraints Report.   

Surface Soil Conditions  

Surface conditions at the project site and key features observed during the field 
reconnaissance are depicted in the Site Plan (attached separately as Exhibit 1), and a 
summary of site surface conditions is presented below.  

The site surface is covered by dense vegetation including bushes, weeds, and trees, 
except along unpaved access roads, pedestrian trails, and/or limited open areas. Soils 
observed at ground surface generally consist of brown to dark gray medium stiff to very 
stiff sandy silt and brown, loose to medium dense silty sand, dry, with localized light gray 
silty sand and gravel near the base of electrical transmission towers and at some of the 
trails. Surface elevations vary from approximately EL 210 to EL 230 feet, MSL with a few 
localized depressions at approximately EL 205 which appear to be dry ponds from historic 
wet periods.  

Surface soils along the banks of Lario Creek generally consist of brown sandy silt and silty 
sand with little cohesion, which are subject to erosion upon saturation. The erosive nature 
of the surface soils is evidenced by the steepened slope banks, exposed fence post 
foundations, remnants of previous pipe and board installations, undermined roadway, and 
slumping slopes within the project area. Slope conditions in some areas appear to be 
aggravated by animal burrows. Previous attempts to stabilize the bank slopes with rocks, 
cement-grouted ripraps, and pipe-and-board retaining walls were observed. The surface 
of the creek bed is generally covered with light brown to light gray well-graded sands with 
gravel. Rocks (cobbles), broken concrete, broken asphalt, and other debris were observed 
at various locations along the creek bed.     

Subsurface Soil Conditions 

Subsurface soils encountered at hand-auger boring drilled from the access road 
immediately adjacent to the Lario Creek are described below: 

 Top 2.5- to 4.5-feet: soft to medium stiff, brown sandy silt (ML) and loose to medium 
dense, brown silty sand (SM), underlain by;  
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 Loose to medium dense, light brown to gray poorly graded sand with silt (SP-SM) and 
clean sand (SP) with occasional gravel to the maximum depth explored, 
approximately 5.5 feet below the ground surface.  

 No groundwater was encountered in any borings at the time of drilling.  

Soils observed in borings advanced from the Lario Creek bed generally consist of loose to 
medium dense, gray to brown clean sands (SP) with gravel to the maximum depth 
explored, approximately 4.5 feet. There was no surface water in the creek at the time of 
drilling. 

Subsurface conditions encountered in borings are generally consistent with those 
previously reported in the vicinity of the site.  Soils reported in the previous borings drilled 
at the Whittier Wells Road bridge over-crossing Lario Creek (refer to Exhibit I for bridge 
location) are described below: 

 Top 3.5 to 10 feet: loose to medium dense sandy silt (ML) and silty sand (SM) with a 
SPT-N blow counts ranging from 4 to 38 blows per foot (bpf), underlain by;  

 Dense to very dense well-graded sand (SW) and clean to silty sands (SP-SM) to the 
maximum depth explored, approximately 21 feet with blow counts over 60 bpf.  

Ground Water Conditions 

Existing ground water elevations reported from 1997 through 2003 at wells (2947G, 
2947KK, 2947LM, 2947NN, and 2947MM) located northeast of the Whittier Wells Road 
were plotted versus date of observation on Figure 5. Data from wells 2947F and 2937F 
located south of the Siphon Road are illustrated on Figure 6. A ground water level of 
approximately 30 feet below the ground surface is assumed for conceptual evaluation 
purposes. Regional ground water generally flows from northeast toward southwest. A 
review of the ground water data showed that: 

 Ground water levels at wells located northeast of the Whittier Wells Road range from 
approximately 37 (at 2947KK) to 79 feet (at 2947LM) below the ground surface (bgs) 
on December 1, 2003 with a high ground water level of approximately 21 feet bgs at 
2947G on April 1, 1998.     

 Ground water levels at wells located south of Siphon Road range from approximately 
32.5 (at 2947F on November 18, 2003) to 36 feet (at 2937F on October 7, 2003) bgs, 
with a high water level at approximately 12.5 feet bgs on December 15, 1998 at 
2947F.  

In Situ Erosion Testing 

The erodibility of the soils was evaluated using a vertical jet tester (VJT).  This device uses 
a submerged jet to evaluate the in-situ rate of erosion.  Based on the soil classifications 
discussed above, the rate of erosion was grouped for the upper soil layers (silty sand, 
sandy silt) and the lower soil layer (well-sorted sand).  The rates of erosion for these two 
soil layers are shown in the graphs below (Figures 7 and 8). 



 

Figure 6 - Groundwater Elevation Data at Wells South of Siphon 
Road 

 

Figure 5 - Groundwater Elevation Data at Wells Northeast of Whittier 
Wells Road 
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Figure 7.  Rate of Erosion for Upper Soil Layer (silty-sands and sandy-silts) (Sample VJT2 
near CDM-P9 and VJT5 near HA-1 on Exhibit I) 
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Figure 8.  Rate of Erosion for Lower Soil Layer (well-sorted sands) (Sample near CDM-P19 
on Exhibit I) 
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4.2 – Hydrology 

A hydrologic analysis was conducted using gage data measured at Siphon Road (gage 
F313B-R), which was obtained from Los Angeles County Department of Public Works.  
The period of record begins in 1953, skips years 1964 to 1974, and is nearly continuous to 
the current date.  An analysis was conducted on both the daily discharge data and on the 
peak annual flows.  The statistics for the period of record are shown in Table 1.  The data 
illustrates that the maximum flow during this time period is 227 cfs, with the average of the 
annual maximums equal to 156 cfs.  This is significantly less than the current design 
discharge of 250 cfs.   The difference may be that the design discharge is not always 
diverted from the San Gabriel River or that losses occur within the channel between the 
inlet of Lario Creek and Siphon Road.  The potential exists to quantify these losses with 
further investigation by evaluating the inflow and comparing it to the gage data at Siphon 
Road.   

The required new conveyance capacity of the system is 350 to 400 cfs, which represents 
a 40% to 60% increase in the discharge.  An estimate of the anticipated mean flow for 
future conditions is estimated by simply multiplying the current flows by factors of 1.4 to 
1.6.  The average future flow is therefore expected to range between 218 cfs and 250 cfs.  
The design parameters are summarized as: 

1) The design dominant discharge is 80 cfs. 

2) The design mean discharge is about 250 cfs. (The calculations below assume 250 cfs 
for the mean discharge.) 

3) The design maximum discharge is 400 cfs.  This inundation period may be up to 60 
days. 

4) Stormwater without trash will be discharged to Lario Creek near the intake only during 
major events.  Currently, stormflow pipes cross over Lario Creek and discharge to the 
San Gabriel River. 

Table 1.  Summary of Average Daily Discharge Data (cfs) 
Discharge Data 

Mean 35 
Standard Error 0.42 

Median 5.6 
Mode 0 

Standard Deviation 48.5 
Sample Variance 2353 

Kurtosis 0.60 
Skewness 1.30 
Minimum 0 
Maximum 227 

Count 13048 

Confidence Level (95.0%) 0.83 
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4.3 – Geomorphology  

The geomorphology of the existing Lario Creek is significantly different from what existed 
during the pre-levee conditions.  The existing planform, or morphology in plan view, of 
Lario Creek is nearly straight and the existing channel cross section is typically 
trapezoidal.  The banks are composed of sandy-silts to silty sands.  Flow into the Lario 
Creek Channel is diverted from the San Gabriel River via a gate system. This diversion is 
possible due to the backwater effect of the drop structure located just downstream of the 
gate system (Figure 9).  The result of this diversion is that flows are controlled by a gate, 
and are diverted depending upon the need to supply water to the recharge basin. 
Currently, the design capacity of the diversion system is 250 cfs. A new diversion and gate 
system must be constructed to increase its capacity from 250 cfs to 400 cfs.   

Under current conditions very little coarse sediment can escape through the diversion into 
Lario Creek.  Most of the sediment is deposited behind the drop structure on San Gabriel 
River, and only the very fine fraction of sediment is transported in suspension into Lario 
Creek.  In the future when the capacity of the diversion system is increased to 400 cfs 
delivery of coarse sediment to Lario Creek is expected to remain insignificant. 

A levee separates the San Gabriel River and Lario Creek, which is believed to have been 
constructed in the mid-1900’s.  Prior to the levee, the area in which Lario Creek was 
constructed was probably a floodplain for the San Gabriel River, which is a braided river 
(Figure 10).  A braided river is one whose planform consists of a number of small channels 
separated by bars.  Such rivers typically contain high bed loads with bimodal distributions 
in which the fine-grained material is transported via suspended load and the coarse-
grained material comprises the bed materials.   

 

 
 

 

 

 

 

 

 Figure 9.  Photo of the dam on the San Gabriel River and the intake gate for Lario Creek 
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Typically in a braided river, the location of the main channel changes frequently.  Through 
time the bar material (coarse-grained material) is deposited in multiple locations.  This 
leaves lenses of gravels/cobbles in the soil profile and on the floodplains.  The soils 
present near Lario Creek, however, are fine-grained (silty sands and sandy silts).  This 
implies that the area near Lario Creek was probably only inundated during extreme events 
prior to the levee construction.  It is believed that most of the material on the surface was 
derived from the adjacent uplands.   

4.4 – Storm and Urban Runoff 

Currently, Lario Creek does not receive any urban runoff. Two storm drain outlets 
discharge storm and urban runoff at Points A and B shown in Figure 11 just south of 
Durfee Avenue.  Two elevated storm drain pipes cross over Lario Creek and discharge the 
runoff into the San Gabriel River.   

At “D” the invert of the double pipes is higher by about 3 feet from the stream receiving 
runoff from “C”.  This means during minor storms and dry weather flow periods runoff 
ponds near the Nature Center.  Figure 12 shows the drainage facilities near the Nature 
Center. 

 

Drop Structure 

Diversion Gate 

Levee 

Braided  
Channel 

Lario Creek

Figure 10.  San Gabriel River (braided river) and Lario Creek 
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Figure 11.  Path of storm and urban runoff at the Whittier Narrows Nature Center 



 

 

  
 

 

  
 

 

   
 

 

Figure 12a – Culvert outlet at A Figure 12b – Culvert outlet at B

Figure 12c – Twin culvert inlet at D 

Figure 12f – Stagnant water 
downstream from B 

Figure 12e – Outlet of twin pipes at 
San Gabriel River 

Figure 12d – Twin culverts across 
Lario Creek 

Twin pipes across Lario 
Creek 
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4.5 – Biological Resources 

Habitat Areas 

The Lario Creek Stream Enhancement Project study area lies within the portion of the 
Whittier Narrows Recreation Area bounded by Durfee Avenue and the City of South El 
Monte corporate boundary on the north, the San Gabriel River levee to the east, and the 
Rio Hondo Crossover Channel and Rosemead Boulevard to the south and southwest.  
This part of the Whittier Narrows Recreation Area lies within the Whittier Narrows Flood 
Control Basin.  The owner, the U.S. Army Corps of Engineers (USACE), leases most of 
the land within the study area to the Los Angeles County Department of Parks and 
Recreation (LACDPR).  The City of Whittier also controls a section of the property that 
contains groundwater wells and pumping facilities.  A variety of habitat types occur in this 
study area, including both upland and riparian plant communities as highlighted on Figure 
13 and briefly discussed below.   

The existing Lario Creek channel offers little resource value to wildlife.  A few, very limited 
patches of native riparian scrub vegetation occur along the Creek, but overall the channel 
is virtually barren.  As most of the channel is unlined, some of the water entering the 
channel from the River is lost via percolation (or evaporation) to the surrounding 
environment before it reaches the Rio Hondo Crossover Channel that leads to the 
recharge basin (Rio Hondo Coastal Spreading Grounds) downstream.  However, little of 
this water loss from the channel spreads laterally to the adjacent habitat, since most 
percolates downward to the groundwater some thirty feet below.  Therefore, the Creek 
contributes very little to the surrounding resources but exists primarily as an artificial canal. 

A separate report prepared by BonTerra Consulting in 2003 identified and described the 
various habitat types within a study area centered on the existing alignment of the 
channel.  As depicted on Figure 13, these habitat types can be generally classified as 
riparian, mixed riparian/upland, and upland.  Riparian habitat types include substantial 
areas of willow woodlands, mule fat scrub, and mixed riparian forest.  These habitats offer 
considerable value to wildlife, particularly for resident and migratory nesting birds, 
including the endangered least Bell’s vireo.  Mixed riparian/upland habitats include 
Mexican elderberry/walnut woodland, which includes patches of mule fat, and occasional 
native and ornamental trees.  This habitat also exhibits a substantial ruderal component as 
well as various native shrubs, and exhibits moderate forage and cover values for wildlife. 

Upland habitats include Mexican elderberry woodland and small patches of native upland 
scrub, along with annual grassland, ruderal areas, ornamental trees and disturbed or 
barren areas.  Mexican elderberry and upland scrub habitat area provide variable cover, 
typically exhibiting a relatively open canopy interspersed with patches of low cover 
dominated by ruderal forbs and grasses, and patches of native shrub vegetation typically 
dominated by gooseberry, coffeeberry, and yerba santa.  Patches of elderberry and 
upland scrub offer cover and forage for wildlife and ornamental trees may offer significant 
value for birds and insects.  Barren, disturbed and ruderal areas offer little or no wildlife 
value.    

In general, most of these habitats include both native and non-native constituent 
vegetation, although some areas of dense riparian woodland are comprised primarily of 
native trees and shrubs and thus considered to be of higher value.  It is apparent that 
much of the vegetation in the area has been substantially disturbed by past activities.  
Except in areas that exhibit particularly dense cover by willow woodland and mule fat 
scrub, both the riparian and upland habitats contain substantial non-native components, 
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and therefore exhibit less than optimal habitat value.  Habitat quality in these areas could 
be substantially enhanced by removing and replacing undesirable alien weeds with 
appropriate endemic species, provided that sufficient irrigation is provided during 
establishment and hydrology for riparian/wetland areas can be altered to sustain desired 
habitat over the long term.     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
A number of large native and ornamental tree specimens occur throughout the study area, 
that are considered important habitat elements, as they offer good cover and nesting 
opportunities for avian species, and perches for raptors (birds of prey).  

Dry Ponds 

Four excavated depressions occur within the study area that were intended to hold water, 
and were historically filled by artificial pumping of groundwater.  These depressions are 
presently referred to as dry ponds or lakes and represent remnant wetland areas.  In this 
report, these features are referred to as Pond A, also known as Lake Aquatecos, located 
in the northerly section of the study area, between the Nature Center and Wells Road; 
Pond B, which actually consists of two separate ponds located just southwest of Wells 
Road; and Pond C which covers roughly 20 acres just north of Siphon Road.  Except for 
pond C, the “20-acre lake” none of these features appear to have held water recently.  

Figure 13.  Habitat Types and General Conditions 
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Moreover, due to public health concerns about the West Nile Virus, as of 2004, the 
Department of Parks and Recreation, which manages the Whittier Narrows Recreation 
Area and Nature Center, is currently restricted from refilling these dry ponds.   Since these 
features are dependent on an artificial re-supply of water (either from wells or water 
diversion), unless periodically replenished, the remaining riparian and wetland vegetation 
in and around them is likely to deteriorate in favor of upland plants.  If such a sequential 
transition continues, these dry ponds may tend to become more and more infested with 
ruderal (weedy) species rather than native upland plants, resulting in a general 
degradation of habitat values.  The habitat value of these basins would benefit 
considerably by providing a means to replenish needed waters.  However, current 
restrictions against standing (i.e., stagnant) bodies of water will not permit these ponds to 
hold water for more than three days, thus discouraging (or precluding) the reestablishment 
of permanent or semi-permanent lake habitat in these basins.   

Wildlife 

The habitats within the Whittier Narrows Recreation Area and Nature Center provide 
cover, forage and nesting opportunities for a diverse array of terrestrial and avian species.  
However, aquatic animals, including aquatic invertebrates and amphibians, are poorly 
represented within the study area, and native fish are considered absent due to the lack of 
consistent surface water.  The study performed by BonTerra in 2002 and 2003 identified 
wildlife species observed or potentially present in the vicinity of the existing Lario Creek 
conduit.  That study provides detailed information regarding species of plants and animals 
that occur or were considered for their potential presence and is suggested for reference.   

Several special status species of birds and bats were observed or were considered likely 
to occur, including least Bell’s vireo, a migratory songbird species that was observed 
breeding on site in riparian habitat, primarily in the vicinity of Ponds B and C.  There is a 
considerable amount of dense riparian scrub and woodland around these features that is 
well-suited as nesting habitat for the vireo and other species associated with such habitat 
(e.g., yellow-breasted chat, Bullock’s oriole, etc.).  Notably, much of the higher quality 
riparian woodland and scrub habitat is contained within a designated Wildlife Sanctuary 
between Wells Road and Siphon Road which is fenced off and public access is limited to 
persons that obtain permission to enter from the Nature Center staff.  Least Bell’s vireo is 
listed as endangered by both State and federal resource agencies and subject to strict 
protections during its breeding season (March 15 to September 15) under both State and 
federal Endangered Species Acts.   

Raptors (birds of prey) such as northern harrier, red-tailed hawk, and Cooper’s hawk are 
also present or expected to occur within the study area.  A broad field situated in the 
southwest end of the study area, between Siphon Road and the Rio Hondo Crossover 
Channel, is comprised predominantly of annual grassland and sparse upland shrubs.  This 
area is designated for raptor management and is periodically mowed to afford 
considerable foraging habitat for raptors.        
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4.6 – Summary 

The study on the existing conditions revealed key issues that were drivers in the design 
options.  These issues are: 

1) The soils are only stable at a slope of less than 3 1⁄2 : 1(H:V); 

2) It is relatively deep to the regional groundwater table, and local vegetation will not be 
supported by this water source; 

3) The soils are highly erodible; 

4) The dominant design discharge is 80 cfs; 

5) The mean design discharge is 250 cfs; 

6) The maximum design discharge is 400 cfs for up to 60 days; 

7) The existing culverts are adequate for conveying 400 cfs; 

8) There is no incoming sediment load; 

9) The historic channel was braided; 

10) The existing infrastructure has a relatively high density and will control the channel 
alignment; 

11) The existing channel is unlined and underlying soils are permeable.  Thus, some 
portion of the water volume diverted from the San Gabriel River to the recharge basin 
is lost due to percolation into the local aquifer.   

12) The existing Lario Creek channel exhibits little habitat value to wildlife.  

13) Habitat types in the adjacent study area include riparian, mixed riparian/upland, and 
upland communities.  Some predominantly native habitat areas exhibit high value, but 
other habitat areas exhibit low to moderate values due to past disturbance and/or a 
prevalence of exotic vegetation.   

14) Several artificial depressions (dry ponds) occur in the study area that are dependent 
on an artificial re-supply of water to maintain viable lake or wetland habitat character.   

15) Much of the area provides important wildlife habitat.  Several special status species, 
including the endangered least Bell’s vireo, are known or expected to occur, 
particularly in the higher quality riparian woodland habitat areas associated with the 
Wildlife Sanctuary between Siphon Road and Wells Road.  
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Section 5 – Opportunities and Constraints 

The opportunities and constraints were fully developed in the “Opportunities and 
Constraints” report issued in August 2004.  A summary of the key items are shown in 
Table 2 and are detailed below. 

Table 2.  Summary of Key Opportunities and Constraints 
 

Variable Opportunity Constraint 
Hydrology Controlled discharges due to gate Hydrologic regime controlled, which 

affects native vegetation 
establishment 

Water Quality Improvement of water quality due to 
absorption of nutrients by native 
vegetation 

Routing stormwater through the site 
may contain trash and create areas of 
backwater 

Geomorphology Multiple-channel alignment to mimic 
historic braided conditions allows for 
routing around critical structures 

No incoming sediment load means 
that no erosion can occur in the 
designed system 

Geotechnical Lining the channels and recreating 
wetlands in the dry ponds allows for 
local water benefits as well as regional 
due to minimization of infiltration 

The low to non-cohesive nature of the 
on-site soils results in high erosion 
rates and low geotechnical stability 

Infrastructure Existing culverts are adequate to 
convey design discharge with the 
implementation of recommended 
alignments 

Channel alignments have been 
developed to avoid structures and are 
therefore not geomorphically 
calculated in some locations. 

Habitat “In-stream” and “off-stream” habitat 
enhancements involving the creation of 
new habitat along the upper banks and 
margins of the new creek alignment 

Displacement of existing resources 
along the alignment and related 
effects on wildlife and sensitive bird 
species 

Recreation/ 
Education 

The enhancement area offers 
opportunity for paths, educational 
signage, and interaction with nature 

Environmentally sensitive areas will 
need some fencing, signage or 
exclusions 

 
5.1 – Hydrologic 

Opportunities 

The most substantial hydrologic opportunity is also the most substantial constraint.  This is 
the controlled flows.  The amount and duration of water flowing through Lario Creek is 
controlled at the upstream end by an inlet gate.  The demand for water is driven by 
infiltration needs at the Rio Hondo spreading grounds.  This means that there may not be 
any water flowing through the channel or that there may be 400 cfs for up to 60 
consecutive days.  As discussed above, the mean is 35 cfs with a standard deviation of 
48.5 cfs.  

This is an opportunity, because the inlet can be modified to allow for water-controlled 
maintenance, especially if a multiple-channel system is constructed.  Water could be 
discharged into specific channels when vegetation has propagated beyond the desired 
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quantity.  Effectively, the controlled system could be set up to mimic nature in which 
vegetation is uprooted and moved downstream on intermittent basis. 

An additional opportunity is the regulated discharges, which are extremely useful for post-
construction monitoring.  As discussed during the proposal phase, this site is an excellent 
opportunity for testing and monitoring the Erodibility Index calculations.  The Erodibility 
Index is the method that was used to design the root architecture necessary for the 
bioengineering.  The method is empirical and this site allows for the collection of additional 
field observations and verification of the method.  In effect, the site will be a field-sized 
laboratory because of the regulated flows and lack of incoming sediment.   

Constraints 

The hydrologic regime is also a constraint because of the impact to vegetation which is 
being utilized for bioengineering bank protection.  It is difficult to design a planting plan that 
can sustain long periods of inundation (60 days), but be without water for the rest of the 
year.  More details regarding these issues are discussed below in the biological section. 

5.2 – Water Quality 

Opportunities 

Lario Creek is a conveyance stream for reclaimed water, which generally has a high 
concentration of nutrients such as nitrates and phosphates. The enhanced Lario Creek is 
planned to be a riparian stream with vegetation. It is expected that the vegetation would 
absorb most of the nutrients. This not only will improve the quality of water in the Rio 
Hondo Spreading Grounds, the nutrients would also enhance the growth of vegetation. 

As described in Section 4.4, currently at the Whittier Narrows Nature Center urban runoff 
and storm flow creates a stagnant body of water.  The Lario Creek Enhancement Project 
provides the opportunity to:  

 Control the duration of stagnation to 36 hours that is considered to be safe related to 
mosquito breeding. 

 Enhance the riparian habitat in the Whittier Narrows Nature Center 

 Treat urban runoff and trap gross pollutants and trash 

 Provide an additional source of water for the Rio Hondo Spreading Grounds 

A significant opportunity also exists to educate the public how to manage and treat urban 
runoff and at the same time prevent the potential for mosquito breeding. This very well fits 
with the theme of the Discovery Center Interpretive Site opportunities. 

Constraints 

Creation of backwater along the reaches ACD and BCD of Figure 11 may limit the 
discharge capacity of the two storm drains shown in Figures 12a and 12b.  During the 
design stage the elevation of water along the two reaches must be controlled so that 
flooding along the upstream culverts do not occur. 
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Because the storm drains contribute runoff from densely developed areas significant 
sediment delivery and deposits along the reaches of ACD and BCD of Figure 11 are not 
expected. However, significant loads of trash and gross pollutants are expected. This 
means after each storm event trash in this area must be trapped and removed. Otherwise, 
accumulation of trash in this area will pose a significant constraint to the objectives of the 
Interpretive Site of the Discovery Center. As mentioned in Section 4.4 this is an existing 
problem. 

5.3 – Geomorphic 

Opportunities 

A wonderful opportunity exists to mimic pre-levee conditions.  These channels would have 
been braided, with flashy discharges, potential for high flows, and large sediment loads.  
Although this system will not have the incoming sediment, a potential does exist to create 
a multiple-channel system that would mimic the braided stream.  The different channels 
would not have to be constructed parallel and could be routed around significant features 
such as infrastructure or nesting habitat.  The multiple channels will also decrease the 
potential for erosion due to the diminished stream powers. 

Constraints   

The largest geomorphic constraint is the lack of incoming sediment.  The inlet gate pulls 
flow from behind the drop structure, and most of the sediment stays in the main channel of 
the San Gabriel River.  In a natural environment, sediment is continually transported 
through the system.  This means that at one cross section in the river, deposition or 
erosion could be occurring.  However, Lario Creek needs to be designed such that local 
erosion does not occur, because nothing is being transported from upstream to replace it.  
The system needs to be robust and potentially built with some backups.   

5.4 – Geotechnical 

Opportunities 

The primary opportunity recognized during this phase was the option for lining the 
channels and recreating wetlands in the dry ponds.  Several types of alternative liner 
system alternatives were presented in the alignments report, and are shown on Figure 14.  

The project team proposed that a liner be installed under the channel so that losses to the 
groundwater infiltration would be minimized.  This will allow more water to be available to 
sustain the vegetation along Lario Creek.  It may also increase the percentage delivered to 
the infiltration basin.  The relatively impermeable nature of the liner has the added 
advantage of minimizing the migration of potential contaminants from the old hazardous 
waste sites to Lario Creek and eventually to the spreading grounds.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 14 – Conceptual Alternative Liner Systems 
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Several dry ponds (local topographic depressions) were observed during field 
reconnaissance at Ponds A, B, and C (refer to Exhibit 1 – Site Plan, attached separately).  
These dry ponds present opportunities for the proposed wetland improvements as 
described below:  

 Pond A is generally covered by loose, clean sand (SP) in the upper 5 feet, with an 
island near the middle of the pond.  Clean sands generally exhibit a relatively high 
percolation rate and may not be appropriate to retain water in the current state.  If 
sufficient fine-grained soils (such as silts and clays) are present and subsequently 
mixed with the sands to produce a less permeable foundation soil, a water retaining 
pond can be constructed.  However, the mixed foundation soils should be tested 
during design.  Based on a review of site topographic maps, it appears that a water 
depth on the order of 5 to 10 feet may be retained at this location. 

 Based on site observation at Pond B, and on a review of the available topographic 
maps, a twin-lake may be planned in the Pond B area to retain approximately 5 feet of 
water.  However, due to the very dense vegetation, this location was not accessible.  
Surface soils on the access roads generally consist of relatively dense, brown sandy 
silt.  

 Site access to Pond C is also obstructed due to very dense vegetation.  Relatively 
dense, brown sandy silt was observed along access roads in this area.  Based on a 
review of the site topographic maps, Pond C may be planned to retain approximately 
5 feet of water, and appears to have several isolated high points which can be used 
as islands in a wetland setting. 

Constraints 

The primary geotechnical constraint is the low to non-cohesive nature of the on-site soils.  
Based on the conditions encountered in borings and the reported geotechnical data, the 
on-site soils generally consist of sandy silt, silty sand, and clean sand with gravel to the 
maximum depth reported, approximately 21 feet below the ground surface. Such materials 
generally exhibit little to no cohesion, and are sensitive to soil structure changes upon 
saturation. Sandy silt encountered in the upper three to five feet along the Lario Creek 
stream bank and on the access roads generally exhibit slight “apparent” cohesion, which 
allow the soil mass to remain in a relatively steep inclination while the soils remain dry to 
moist. This apparent cohesion will generally be lost upon saturation, causing a collapse of 
soil structure and result in erosion damages and channel slope instability. Animal burrows 
were also observed along the banks, which further weaken the stream banks.  

Other potential constraints are the faulting and seismicity and potential consequences of 
an earthquake.  In order to consider the effect of active faults, a preliminary seismic hazard 
assessment was conducted based on a deterministic approach using the computer model 
EQFAULT (April 2000).  The results of this evaluation show that the site may experience 
potential ground shaking with a Peak Horizontal Ground Acceleration (PHGA) ranging 
from approximately 0.39g to 0.53g at the site.  Therefore, the proposed site improvements 
should be designed accordingly.   

Due to the variable ground water levels at the site, liquefaction potential will vary. In areas 
where the ground water is greater than approximately 50 feet below existing grade, the 
liquefaction potential is low. Site improvement plans should consider the relatively erratic 
nature of the historical fluctuation of ground water, and liquefaction potential be evaluated 
accordingly during design. 
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A preliminary estimate of the seismically-induced settlement from the anticipated 
earthquake shaking were made for an assumed subsurface soil conditions with 
approximately 15 feet of loose to medium dense, dry sands using published correlations 
(Tokimatsu and Seed, 1987).  Settlement on the order of 1- to 2-inches beneath the 
existing dry ponds, corresponding to a conceptual level PHGA of 0.53g was estimated. If 
soil liquefaction occurs within the relatively loose sands below a depth of approximately 15 
feet, additional liquefaction induced settlements will occur.  However, it is not possible to 
estimate the amount of settlements at this time without additional deeper borings (>50 ft) 
to characterize the subsurface profile. 

5.5 – Existing Infrastructure and Land Use Constraints 

Existing facilities, infrastructure, land uses and proposed projects within the study area 
warrant consideration as these physical elements may impose constraints or create 
opportunities for the Lario Creek Stream Enhancement project.  Exhibits II and III, 
attached separately, illustrate the known constraints based on available information and 
reconnaissance surveys.  Surface and subsurface infrastructure elements that pose 
physical constraints include  

 Southern California Edison (SCE) transmission line easements and towers (note 50’ 
radius buffer zones);  

 smaller electrical distribution lines and poles;  

 the City of Whittier’s potable water wells, pumping facilities and distribution lines;  

 EPA’s groundwater wells and pipelines;  

 Los Angeles County Sanitation District pipeline;  

 existing culverts below the maintenance roads that cross the Creek,  

 storm drain system and drain pipes elevated over existing Lario Creek near the 
upstream inlet.   

Other features that may pose constraints by virtue of their status as “protected” areas 
include the Wildlife Sanctuary north of Siphon Road and the Raptor Management Area 
south of Siphon Road which were discussed previously in the Biological Resources 
section.  In addition, Exhibits II and III identify the locations of two planned and on-going 
habitat restoration efforts in the study area such as the City of Industry’s Lake/Wetland 
Creation project near the Nature Center, and the Arundo Removal area adjacent to the 
Rio Hondo Crossover Channel.  The development of the alternative river alignment 
concepts focused on minimizing interference with these constraints.   

Existing Culverts 

As shown photographically in Figures 4c and 4d, and highlighted on Exhibits II and III, 
there are two existing culverts near the middle of the subject reach of the existing Lario 
Creek at the two maintenance road crossings.  Initially, engineers and managers of the 
LACDPW were concerned that the capacities of these culverts may not be adequate. 
However, under proposed alignment the tailwater at these culverts have been reduced 
and the analysis revealed that both culverts have the capacity to convey the design 
discharge of 400 cfs.  
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Southern California Edison Facilities 

Representatives from SCE identified specific concerns with respect to protecting and 
maintaining access to their facilities within the two easements that cross the project study 
area.  The following general guidelines were provided for consideration in the conceptual 
planning for the Lario Creek Stream Enhancement Project.  SCE requires significant clear 
areas around its towers and under its conductor lines to ensure accessibility to all of its 
equipment, towers and facilities, both overhead and underground, at all times.  SCE is 
opposed to wet areas within the Right of Way (R/W) corridors.  SCE uses large trucks, 
cranes, and other equipment that can weigh up to 40 tons on a 3-axle truck, and requires 
solid ground for equipment to be properly set up and operated in a safe manner.  
Vegetation within the R/W corridor needs to be sparse, and kept at very low heights to 
preclude fire and other hazards from accumulating.  Trees need to be few and far 
in-between and kept trimmed to a maximum height of 15' feet, and shall not be planted 
directly underneath or such that the trees canopy is within 10' feet of a conductor drip line.  
SCE requires free and open access, at all times, convenient means of ingress and egress 
to and from the R/W corridor.  As a norm, entry to R/W's are exercised via trucks, 
automobiles, or other vehicles, or by foot.  Any gated entries must be capable of 
interlocking with SCE locks, so that SCE access is not compromised.  Climbing 
discouragers must be placed on all towers that become exposed to general access by the 
public.  Access roads should be a minimum of 16' feet wide, capable of supporting 40 tons 
on a 3-axle truck, and should have a minimum 50' foot turning radius. 

5.6 - Biological Resources 

Opportunities and Constraints 

Relocation and realignment of Lario Creek will result in the displacement of existing 
resources along the alignment.  The alignment alternatives are intended to minimize or 
avoid impacts to biological resources and accommodate constraints to the extent feasible.  
Moreover, although impacts to some resources are inevitable, resource enhancement is 
an integral part of the Lario Creek Enhancement Project objectives.   

Opportunities to enhance biological resources include those directly associated with the 
reconstructed creek itself, referred to as “in-stream” habitat enhancements.  These involve 
the creation of new habitat along the upper banks and margins of the new creek 
alignment.  Other opportunities exist “off-stream”, which are not within the new creek 
alignment but may be afforded either through attendant project design features or through 
implementation of compensatory mitigation to offset unavoidable project impacts.   

In-Stream Habitat Re-Creation Opportunities 

Construction of a new channel alignment will provide a “clean slate” upon which 
vegetation could be planted to create wildlife habitat and provide significant aesthetic 
benefits along a naturalized riparian corridor.  Conceptually, appropriate native vegetation 
would be introduced and maintained during an establishment period (e.g., 3 to 5 years) 
along those reaches of the new channel where the soils and substrate lining the channel 
and banks are conducive to plant growth.  Planting plans must be based on the expected 
hydrologic regime within the channel(s).  Riparian shrubs and trees would be appropriate 
along the mid-section of the banks, at and just above the water level (flow line) anticipated 
under median design discharge (250 cfs) such that their root systems would, once 
established, effectively reduce erosion potential along the bank.  The upper portion of the 
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embankments (e.g., more than 4 to 8 feet above flow level) can be planted with 
appropriate transitional and upland vegetation to increase habitat diversity and provide a 
buffer strip between the stream and adjacent public access trails.   

Another important consideration with regard to this scenario is that the banks would be 
subject to erosion until plantings become well established.  Therefore, during the 
establishment period, flows in the Creek would need to be maintained at levels less than 
the dominant discharge until plant roots systems are established.  Furthermore, artificial 
irrigation will be required to establish installed vegetation.   

If segments of the existing channel are retained in place and integrated into the 
realignment of Lario Creek, such segments can also be biologically enhanced.  First, 
aggressive measures can be implemented to remove any invasive exotic species that 
occur.  Second, as with new channel sections, restoration of native habitat can be 
accomplished within retained segments of the existing channel, provided suitable soils and 
substrate are present and/or undesirable material can be removed and replaced.   

An important goal for this project is to “stabilize and restore the stream banks using 
bioengineering techniques.”  The constraint in this regard is that the bed and bank material 
is relatively fine and erodible while the opportunity that presents itself is to protect the 
banks of the stream with appropriate vegetative material.  Therefore, in concert with 
planting plants developed for stream bed and bank restoration, opportunities may also be 
available to incorporate the use of biologically compatible materials, such as cabled-block 
liners and cobbles chinked with native soil, gabions, or biologs (bundled cuttings of native 
vegetation) to provide erosion protection.  

Off-Stream Restoration/Enhancement Opportunities 

Diverting Water to Replenish or Enhance Existing Dry Ponds 

The dry ponds within the study area may each offer an opportunity for substantial 
wetland/riparian habitat restoration, if a portion of the water conveyed through the new 
Creek is diverted and circulated through one or more of these ponds.  Adding water to 
these dry ponds, particularly ponds B and C system will help fulfill one of the long term 
objectives for the Wildlife Sanctuary area.   

Figure 15, below, illustrates diagrammatically how this concept could be achieved. Inlet 
pipelines and gate valves could be installed to allow water to be siphoned from Lario 
Creek into any of the dry ponds to refill them periodically.  Likewise, controlled outlet 
connections could also be installed to allow ponded water to drain back to Lario Creek 
downstream.  Alternatively, water diverted from the Creek could be provided for irrigation 
only, rather than to establish a standing body of water.  This scenario would not require 
any outlet since only a relatively small amount of water would be supplied to briefly 
inundate the particular pond, before percolating into the highly permeable sandy substrate.  
Implementation of either of these concepts would need to address restrictions established 
to deter mosquito breeding (e.g., maintain circulation, or limit duration of ponding).     

The amount of riparian/wetland habitat that may be created in association with this project 
will be directly proportional to the amount of available water that may be drawn from Lario 
Creek during the project’s operational phase for this purpose.  Therefore, it should be 
noted here that project impacts to existing riparian habitat will require mitigation in the form 
of habitat replacement (i.e., in-kind restoration) at a 1:1 ratio, or greater.  Thus, an 



 

 36 

agreement to divert water to one or more of the dry ponds may be established as a 
mitigation measure to offset project impacts.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 
Potential Off-stream Habitat Restoration and Enhancement 

As outlined in Figure 16, below, several areas may offer substantial opportunities for 
habitat restoration that could include a combination of riparian and transitional habitat, or 
upland restoration.  These “mixed habitat” areas are presently dominated primarily by low 
quality, ruderal vegetation and represent the best candidate areas for conversion to high 
quality native habitat.  In general, however, habitat quality throughout much of the study 
area would be improved by removing non-native vegetation and establishing appropriate 
native species.    

It is important to recognize that the extent of the project’s impacts to moderate and high 
quality habitat will largely determine the extent of off-stream mitigation that would be 
required.  Detailed plans for off-stream habitat restoration and enhancement would be 
developed during the permit application phase and are beyond the scope of this 
conceptual planning study as they will depend on the alignment and cross-sectional 
alternative selected.  Conceptual plans are discussed below in Section 4.  
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supplied water 
by Lario Creek 

Figure 15.  Conceptual Inlet and Outlet Connections between Lario Creek and Dry  Ponds 
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Constraints 

Biological resources are considered constraints to the extent that impacts to these 
resources should be avoided to the extent feasible.  In the study area, the most significant 
habitat areas occur within the Wildlife Sanctuary, which encompasses Ponds B and C, 
and the adjacent area outside the sanctuary, northeast of Wells Road.  As depicted on 
Figure13 these areas exhibit large stands of moderate to high quality woodland and scrub 
vegetation.  In particular, these areas afford nesting habitat for a variety of nesting birds 
and other wildlife, including the State and federally protected least Bell’s vireo.  The 
LACDPR has specifically requested that habitat impacts be avoided to the maximum 
extent feasible within the Wildlife Sanctuary.  Moreover, regulations and guidelines aimed 
at protecting least Bell’s vireo and their habitat, as well those that protect nesting raptors 
and birds in general, impose considerable restrictions on project’s that may adversely 
affect occupied vireo habitat or active nests.   Such restrictions are likely to include a 
requirement to provide compensatory, in-kind (same or better habitat) mitigation at a 
minimum 3:1 ratio to offset any loss of potential vireo habitat.  In addition, construction 
activity in or near occupied nesting areas would be severely curtailed or prohibited during 
the nesting season.   

Mixed habitats and upland scrub and grassland habitats also provide substantial values to 
wildlife, although restrictions against impacts to such areas may not be as stringent as for 
moderate to high quality riparian habitat.  Existing stands of even low to moderate quality 

Figure 16.  Potential Off-stream Restoration/Enhancement Areas 

Figure 16.  Potential Off-stream Restoration/Enhancement Areas 
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upland and mixed riparian/upland communities are still considered significant biological 
resources and would be subject to mitigation requirements.   

The Raptor Management Area between Siphon Road and the Rio Hondo Crossover 
Channel is also an important resource.  LACDPR conducts periodic mowing and other 
management actions on this broad field to enhance and maintain the area for foraging 
birds of prey.  The concept of extending Lario Creek through this area in a meandering 
configuration would potentially necessitate construction of at least one bridge structure to 
allow maintenance equipment access to portions of the raptor management area that 
would otherwise be cut off by the Creek.   

5.7 – Public Safety Concerns 

LACDPR has expressed concerns regarding the volume and velocity of flows conveyed 
through Lario Creek which could be hazardous to pedestrians, particularly children.  It is 
considered prudent, therefore, to limit access to the Creek’s high flows by installing fencing 
and by establishing dense thickets of vegetation to deter contact with high flows.     
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Section 6 – Description and Analyses of Enhancement 
Concept Alternatives  

6.1 – Methodology 

The method used for this project was in interdisciplinary, holistic approach in order to 
accomplish these goals.  A team consisting of experts in the fields of fluvial hydraulics, 
water quality, geomorphology, geotechnical engineering, ecology and biology analyzed 
the site and developed feasible alternatives for the enhancement project.  Each discipline 
used the acceptable methods of practice available at that time.  These are detailed below. 

Fluvial Hydraulics 

Fluvial hydraulics for Alternatives 1 and 2 were calculated using HEC-RAS (2004).  A 
preliminary model was set up assuming a single channel and a constant slope.  The 
hydraulics for Alternative 2B were evaluated using FlowMaster (2000).  This program 
allows for rapid computation of cross sectional hydraulics assuming normal depth.   

The culvert capacities were calculated using the Hydraulic Design of Improved Inlets for 
Culverts by U. S. Department of Transportation, Federal Highway Administration. Based 
on the dimensions of those culverts and the hydraulic analysis of the alignments of 
planned enhancement for Lario Creek both culverts operate under inlet control conditions.  

Water Quality 

The storm drains shown in Figures 12a and 12b are the main sources of urban runoff at 
the Whittier Narrows Nature Center. The water contributed by these storm drains is 
planned to be discharged to Lario Creek.   A proposal to treat runoff and discharge into 
Lario Creek is described in Section 6.2 

Fluvial Geomorphology 

The fluvial geomorphic processes exhibited at the site were described using techniques 
presented by Leopold (1995); Ritter et. al. (1995); Schumm (1981); and Summerfield 
(1991). The methodologies for designing a new channel were based on theories 
presented by Dunne and Leopold (1978) and Rosgen (1996).  These were then modified 
to fit the site constraints. 

The planform for Alternatives 1 and 2 were developed as a single-thread sinuous channel.  
Due to the lack of incoming sediment load, it was theorized that stream powers would be 
minimized with a sinuous channel.  The channel planform was obtained through an 
iterative process linking regime equations, fluvial hydraulics, and planform analyses as 
presented in Rosgen (1996). 

The development Alternative 2B, which mimics the pre-historic channel planform, was 
based on basic geomorphic processes (Schumm 1981).   
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Bioengineering 

The purpose of bioengineering is to protect the bed and bank from erosion.  However, it is 
not feasible to plant in the lower portions of the channel cross section due to 1) the nature 
of the hydrology (i.e. either wet or dry); 2) the need for this to be a conveyance; 3) the 
desire for a low-maintenance system.  In order to determine if erosion will be a problem in 
this low-flow channel, the stream power was calculated using HEC-RAS and bend stream 
power using Chang’s Method (1988).  These results were compared to the Erodibility 
Index (Annandale 1995) of the material. 

The Erodibility Index (EI) is an empirical formula representing the resistance of earth 
material to erosion.  The primary geological parameters that are used to calculate the EI 
are earth mass strength, block or particle size, discontinuity/inter-particle bond shear 
strength, and shape of material units and their orientation relative to the flow.  The index is 
the scalar product of the indices of its constituent parameters, and takes the form: 

Kh = Ms*Kb*Kd*Js 

Where Ms = mass strength number, Kb = particle/block size number, Kd = discontinuity or 
inter-particle bond shear strength number, and Js = relative ground structure number.  The 
paper by Annandale (1995) provides standard tables quantifying these geological 
parameters.   

Geotechnical Engineering 

Due to the non cohesive and highly erodible nature of the on-site soils, the proposed 
design of Lario Creek should minimize erosion of the channel bed while maintaining bank 
stability.  It is anticipated that relatively flat side slopes for the channel would be required to 
maintain stability.      

The final cross sections should incorporate the non cohesive and erodible nature of the 
site soils to main stability.  For conceptual planning purposes, the compacted fill slope for 
the channel should not be steeper than an inclination of 3.5 horizontal to 1 vertical for all 
permanent slopes.  Compacted fill should be keyed into firm, and stable subgrade soils.  If 
steeper permanent slopes are required, reinforced slope and stabilization with soil cement, 
gabion, rocks, and bio-engineering in combination with geotextiles and geo-fibers can be 
considered.  The finished slope can be covered with an erosion-resistant vegetation layer 
for aesthetic purposes.  Such vegetation layer will minimize long term erosion and 
maintenance of the slope.  As an added measure to minimize erosion, tributary drainage 
at the top of the slope should be controlled and directed away from the top of slopes. 

Attempts will be made to maximize the use of bio-engineering to stabilize the channel 
slopes.  Stabilization with bio-engineering can be accomplished by incorporating adequate 
meandering to retard the flow velocities, and the appropriate riparian vegetation to 
enhance the erosion resistant characteristics of the on-site soils.  In addition, the 
placement of temporary geosynthetic erosion control mats will also be considered to 
promote early establishment of the root systems. 
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6.2 – Comparison of Enhancement Concept Alternatives 

Description of Alternatives 

There are three alternatives presented in this report.  Alternative 1 and Alternative 2 are 
defined by their alignments.  Alternative 2B is defined by Alignment 2 and an optimized 
cross section.  The alignments for Alternatives 1 and 2 are presented in Exhibits II and III 
as separate attachments to this report. Both alignments are identical downstream 
(southwest) from the second culvert.  Originally, this area was beyond the scope of work.  
However, the project team realized that the benefits proposed for the upstream portion of 
the site could be realized in this reach as well.   

Alternative 1 was developed with a goal of using some of the existing channel.  Therefore, 
the channel invert downstream of the gate remains the same, and this Alternative offers 
the lowest slope even though the sinuosity is also the lowest.  The cross section in the 
entire length of the channel (even the existing reaches) will need to be modified in order to 
provide for a geomorphically and geotechnically stable channel.  Alternative 1 will involve 
clay additives to the soil to maintain channel cross sections, biotechnical bank protection, 
bioengineering bank protection as well as biotechnical grade control structures. 

Alignment 2 represents a more scientifically-based and geomorphically-acceptable 
channel planform (sinuosity, meander bend radius, and meander amplitude).  Even 
though it is longer than Alignment 1, has a steeper slope because it was designed to be 
about 6 feet below the existing ground surface downstream of the inlet.  This offers a 
feasible design solution, however this slope should be optimized during final design to 
allow for a preferable combination of increased sinuosity and decreased slope.  Alignment 
2 has more interaction with some of the facilities and rehabilitation projects proposed for 
the site by others such as the planned City of Industry Lake Project and the proposed San 
Gabriel River Discovery Center, which is presently in the conceptual planning phase.  
Alternative 2 will involve the incorporation of clay additives to the soil to maintain channel 
cross sections, biotechnical bank protection, bioengineering bank protection as well as 
biotechnical grade control structures. 

Alternative 2B follows Alignment 2, but offers an optimized cross section with multiple 
channels.  Alignment 2 was utilized for this optimization, because it offers a better 
gemorphic planform design.  The optimization in the cross section offers many benefits 
including: 

1) Hydraulics that will decrease the chance for erosion to occur; 

2) The elimination of a need for clay additives to the bank soils 

3) Minimization of the need for biotechnical bank protection; 

4) Lower long-term maintenance because water can be used for indirect maintenance  in 
the upper channels; 

5) An opportunity to convey flows to the spreading grounds even while maintenance is 
occurring on the active channel; 

6) A better opportunity for appropriate establishment of vegetation; 

7) A larger area that can be potentially vegetated; 
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8) The opportunity to avoid critical infrastructure or habitat during construction of the 
channels, because the channels do not have to be constructed in parallel; and 

9) An opportunity to mimic historic conditions. 

Each alternative was developed in order to achieve the project objectives.  However, 
through optimization of the alternatives and development of the project, Alternative 2B 
fulfills the list of objectives more completely than the other two (see Section 6.3). 

Cross Section Hydraulics 

The hydraulic results for Alternatives 1 and 2 are illustrated in Table 3.  These results are 
developed by using the cross section illustrated in Figure 17.  These results indicate that 
channel erosion is probable given the low clay content of the soils and the inability to 
establish vegetation in the active channel.   

Table 3.  Hydraulics for Single-Thread Channel with Floodplain 

   Channel Slope 

 Conveyance  Variable 0.5% 1% 

80 cfs Roughness 0.025 0.025 
  Side slopes 3:1 3:1 
  depth (ft) 1.3 1.1 
  Top width (ft) 18 17 
  velocity (fps) 3.3 5.3 
     

250 cfs Roughness 0.045 0.045 
  Side slopes 3:1 3:1 
  depth (ft) 2.7 2.2 
  top width (ft) 47 33 
  velocity (fps) 4.2 5.3 
     

400 cfs Roughness 0.040 0.040 
  Side slopes 3:1 3:1 
  depth (ft) 3.2 2.7 
  top width (ft) 49 46 
 velocity (fps) 4.7 6.0 

 
 

10 ft 

3:1 
3:1 

80 cfs
250 cfs 

400 cfs 

5 ft 
5 ft 

Tier 1 
Tier 2 

Tier 3 3:1

 

 

 

 

Figure 17.  Single-thread Cross Section 
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In order to develop a feasible alternative, a multi-channel cross section was developed 
(Figure 18).  The resulting hydraulics for either Alignment (Table 4) indicate that this is a 
more stable cross sectional geometry.  However, the multi-channel is better suited to 
Alignment 2.  Alignment 1 follows the existing channel for a large section of the upstream 
channel reach.  Using three channels through this reach is possible, but does not produce 
the benefits as it would with Alignment 2.  These benefits include: 

 The multi-channel gives the option for maintaining a 1% slope through some length or 
all of the alignment.   

 It would also allow for potentially routing the stream around critical trees, shrubs or 
other vegetation that would be deemed important, because not all 3 channels need to 
be parallel. 

 The area of impact would be decreased, because it would incorporate less removal of 
existing vegetation between the main flow channel and excess flow channels. 

 The hydraulics lend to a bioengineering rather than biotechnical solution to bank and 
bed erosion control (Table 3 and Table 4).1 

 The channel pattern is a better geomorphic representation of pre-levee conditions.  

 This cross section would allow for potentially alternating maintenance schedule. 

 Concerns regarding geotechnical stability are addressed. 

Table 4.  Hydraulics for Multi-Channel Section with High-flow Side Channels 
   Channel Slope 

 Conveyance  Variable 0.5% 1% 

80 cfs Roughness 0.025 0.025 
  Side slopes 3:1 3:1 
  depth (ft) 1.3 1.1 
  top width (ft) 18 17 
  velocity (fps) 4.3 5.4 
     

250 cfs Roughness 0.045 0.045 
  Side slopes 3:1 3:1 
  depth (ft) 2.7 2.2 
  top width (ft) 35 33 
  velocity (fps) 4.4 5.2 
     

75 cfs Roughness 0.035 0.035 
  Side slopes 3:1 3:1 
  depth (ft) 1.6 1.3 
  top width (ft) 19 18 
 velocity (fps) 3.3 4.2 

                                                      
1  Bioengineering bank protection is the use of plant material to stabilize beds and banks against erosion.  Biotechnical 

engineering is the combination of bioengineering and “hard” engineering.  An example is planting willows in the voids of riprap. 
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The addition of the multi-channel cross section has effectively created three alternatives 
for this investigation: 

1) Alternative 1:  Alignment 1 

2) Alternative 2:  Alignment 2 

3) Alternative 2B:  Alignment 2 with multi-channel 

Bank Stability 

Bank stability for all the alternatives was evaluated using the Erodibility Index.  During the 
preliminary analyses, it became apparent that the stream powers were high enough to 
warrant soil remediation, i.e. clay addition, if a single-thread channel was used.  The clay 
would need to be added to the silty-sand soils in order to increase cohesion and prevent 
erosion.  Even then, bioengineering (Figure 19) and biotechnical (Figure 20) measures will 
be necessary on the bends for Alternative 1 and 2.  Bioengineering (Objective #3) is a 
technique of stabilizing the bed and bank using vegetation.  Due to the design hydraulics 
and the on-site soils, it was determined that biotechnical measures are also necessary.  
Biotechnical bed and bank protection incorporates hard engineering, such as riprap, with 
vegetation. 

For the multi-channel alternative (2B), the stream powers will be much lower in each of the 
channels.  Therefore, it is less likely that bank erosion will be a problem, and clay additions 
will not be necessary.  However, bioengineering will be needed on the channel bends.   
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Figure 18.  Multi-Channel Cross Section 
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Figure 19.  Typical bioengineering bank protection (Aberbom 2005) 

Figure 20.  Typical biotechnical bank protection Aberbom (2005) 

Figure 19.  Typical bioengineering bank protection (Aberbom 2005) 
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Bed Stability 

Project Objective #2 details that the design should entail a naturally-stable channel.  The 
channel alignments and proposed cross sections have been created using this concept.  
The ultimate elevation of the bed will be controlled by: 

1) the downstream local base level (i.e. theoretical plane denoting the depth below which 
erosion will not occur),  

2) the amount of water coming into the site,  

3) the amount of sediment coming into the site, and 

4) the erosion resistance of the bed.   

It is assumed that the downstream local base level, the Rio Hondo Spreading Grounds, 
will not be experiencing elevation changes in the future.  The amount of water coming into 
the site has been quantified, and the fluvial hydraulics defined.  There is not any incoming 
sediment load.  The erosion resistance of the bed will be controlled by the soil itself, 
because vegetation will not be established in the main channel (see below).  If scour were 
to occur, the entire channel geometry will be impacted because no sediment is coming in 
to replenish the erosion.  Due to the lack of incoming sediments and lack of vegetation in 
the main channel, grade controls are warranted in this design.   

Biotechnical grade control structures help maintain the channel planform.  A biotechnical 
grade control structure would be similar to that shown in Figure 21.  These grade control 
structures would dissipate energy of the flow and reduce channel velocity.  These reduced 
velocities are only local, therefore the increased level of confidence in erosion protection 
warrants the local obstruction to flow.  

Flow Treatment 

Lario Creek can convey reclaimed water.  Reclaimed water generally has a high 
concentration of nutrients, such as nitrates and phosphates. The enhanced Lario Creek is 
planned to be a riparian stream with vegetation. It is expected that the vegetation would 
absorb most of the nutrients. This not only will improve the quality of water in the Rio 
Hondo Spreading Grounds, the nutrients would also enhance the growth of vegetation. 
The lengths of streams for Alignments # 1 and # 2 are 12,670 feet and 14,280 feet 
respectively. This means flow along the stream for Alignment # 2 will have longer 
residence time and therefore, the treatment opportunity will be more.  Alignment # 2 with 
multiple channels (Alignment 2B) will have an added advantage as the contact surface 
with vegetation will be more.   

 



 

Figure 21.  Example of Biotechnical Grade Control Structure  
(Aberbom 2005) 
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Treatment of stormwater and dry weather flow is planned at the Whittier Narrows Nature 
Center. As described in Section 4.4 currently, two storm drains crossing Durfee Avenue 
discharge stormwater and urban runoff in the Whittier Narrows Nature Center area. To 
take corrective measures and alleviate the problems a treatment plan is proposed as 
shown in Figure 22.  A perforated riser discharging into an 8-inch drainpipe with a valve 
will control the retention time at this location. To prevent the potential breeding of 
mosquitoes and at the same time provide treatment of urban runoff the valve opening 
should be designed such that the retention time does not exceed 36 hours. The section of 
the pipe over Lario Creek should be removed and that section through the San Gabriel 
River levee should be plugged. In this manner treated runoff can be discharged into the 
Lario Creek. 

This treatment plan at the Whittier Narrows Nature Center is proposed for both Alignments 
# 1 and # 2. Therefore, the two alignments will have the same advantages. 

Habitat Restoration Components 

The overall concept for biological restoration and habitat enhancement consist of four  
basic elements: 1) in-stream restoration involves the establishment of appropriate 
vegetation within the constructed channel and along the top of bank; 2) off-stream pond 
restoration would potentially involve the reestablishment of one or more of the existing dry 
ponds as viable wetland areas; 3) off-stream riparian/upland restoration would involve 
habitat creation or enhancement of existing degraded habitat areas away from the 
realigned Creek and/or within the abandoned sections of the existing Lario Creek; 4) 
riparian enhancement using stormwater involves modifying the existing system of 
drainages that conduct urban runoff though the northern section of the study area and 
outlet to the San Gabriel River via elevated pipes that cross Lario Creek near the inlet from 
the River.   
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In-Stream Habitat Restoration Concept 

The proposed Lario Creek Stream Enhancement alternatives include either a single-
thread or multi-channel cross section as previously depicted in Figures 16 and 17, 
respectively.  For this discussion, the revegetation concept for the single-thread channel is 
conceptually identical to the main central channel of the multi-channel system.  Figure 23 
illustrates the schematic restoration concepts for the primary channel cross sections based 
on the expectation that the primary channel will conduct typical flows of up to 250 cfs for 
prolonged periods at a relatively uniform depth.  The single-thread cross section 
alternative will also occasionally conduct higher flow volumes, up to 400 cfs, at a 
maximum depth of 5’.  Revegetation is not recommended below the level of either 
stream’s median design discharge, except as may be warranted by the need for 
biotechnical grade control structures (as shown on Figure 21).  In natural riverine systems, 
the portion of the streambed that is regularly below flowing water typically does not 
support much vegetation.  Rather, riparian vegetation is typically limited to the banks and 
adjacent lowlands that are influenced by stream hydrology at or above the flow line.  
Likewise, vegetation is neither proposed nor prudent for establishment below the “typical” 
or dominant flow line.   

The in-stream restoration concept is to establish natural riparian vegetation in the upper 
tier of the channel and on the upper embankment and to establish a line of dense woody 
shrub vegetation at the flow line to inhibit erosion.  As illustrated in Figure 23, this area of 
the channel would be planted with different native species, which reflect the anticipated 
hydrology that vegetation types would experience based on the elevation at or above the 
flow line of the median discharge.   

On the inner half of the upper tier, it would be appropriate to plant small trees and shrubs 
such as mule fat, Emory baccharis, and sand bar willow and similar shrubby riparian 
species.  On the outer half of the terrace and along the toe of the upper bank section, 
larger trees such as arroyo willow, cottonwood, and walnut would be appropriate to 
provide substantial vegetative canopy and habitat stratification.  Moreover, once 
established, these larger species will provide an appropriate root structure to help assure 
the stability of the channel terrace and banks. Stabilization of the channel would be most 
assured by establishing plants with 5-inch to 8-inch root diameter that can anchor 
themselves against the maximum discharge.  Native willows and cottonwood trees would 
meet this requirement, once established.  Rapid establishment of rooted trees can be 
achieved using several effective techniques such as live-staking, branch-packing and 
installing bundled willow cuttings.  

The upper part of the banks and adjacent areas extending back from the channel would 
be planted with a mixed palette representing a transition zone between riparian and 
upland vegetation.  Such a palette would include native perennial grasses, shrubs and 
trees such as coyote brush, Mexican elderberry, coast live oak, western sycamore, golden 
currant, and coffeeberry, as well as constituents of the sage scrub community (e.g., black 
sage, sagebrush, buckwheat, monkeyflower, etc.).  This spectrum of plantings provides an 
appropriate transition along the hydrologic gradient from wet zone species in the area 
exposed to saturation from the dominant flow (along the stream edge) to upland species 
set back from the primary flow zone of the channel.   
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The multi-channel alternative provides a separate element of riparian habitat restoration 
within the “side channels”.  These streams are designed to conduct about 75 cfs when 
flows are directed through them.  It is important to recognize that the frequency and 
duration of flows within these side channels will be the key factor in the success of the 
revegetation effort.  Therefore, for the multi-channel alternative, it is anticipated that the 
headworks (at the upstream inlet from the River) would be modified or reconstructed such 
that a portion of the mean flow (e.g., 250 cfs) can be periodically diverted from the main 
channel to the side channels so that they receive ample flow to promote the establishment 
of the desired riparian vegetation.   

Assuming flows are controlled at the headworks to periodically irrigate the side channels, 
then these streambeds and banks could be entirely revegetated with riparian species.  
Plantings within the bed and lower banks would consist of larger riparian tree species, 
spaced wide apart to provide stability.  Interstitial areas among the trees would be planted 
and seeded with lower growing riparian shrubs and herbaceous species that are tolerant 
of cyclic periods of inundation, such as sand bar willow, sedges, mugwort, and various 
other indigenous wetland herbs.  Plantings of mule fat within the side channels would be 
discouraged, because this fast-growing, opportunistic species could tend to overtake and 
clog these narrow channels.  Live pole cuttings and bundled willow cuttings are 
recommended for installation at relatively wide spacing (12’ to 20’ on center) throughout 
the side channels to afford rapid, inexpensive establishment of desired large tree 
specimens.    

A temporary artificial irrigation system would be designed for installation along the upper 
banks of the main channel (and the side channels in the multi-channel alternative) to 
supply water to the planted areas during the establishment period (e.g., 3 to 5 years).  This 
system would provide overhead spray irrigation over the entire planted area.   

During the establishment period, flows conducted through the channel(s) would need to 
be carefully monitored to assure that flows do not exceed a given height that would cause 
plantings to be uprooted before they become established sufficient to withstand the stream 
power.     

Off-Stream Habitat Restoration/Enhancement 

As noted previously, the amount of riparian/wetland habitat that may be created in 
association with this project will be directly proportional to the amount of available water 
that may be drawn from Lario Creek during the project’s operational phase for this 
purpose.  Therefore, it should be noted here that project impacts to existing riparian habitat 
will require mitigation in the form of habitat replacement (i.e., in-kind restoration) at a 1:1 
ratio, or greater.  Moreover, the effects of constructing a realigned channel in the riparian 
habitat areas within the Wildlife Sanctuary and other high value riparian habitat are likely to 
require higher mitigation ratios, on the order of 3:1 or even 5:1, due to the known use of 
this area by many sensitive species including the federally endangered least Bell’s vireo.   

With this understanding, the concept of drawing water from a future Lario Creek channel 
alignment to use in off-stream riparian/wetland habitat restoration and management as a 
means of providing compensatory habitat mitigation should be further explored by the 
Technical Advisory Committee and the feasibility to employ this option determined during 
the next phase of this iterative process.  The potential opportunity to provide controlled 
connections from Lario Creek to one or more of the existing dry ponds in the study area 
was identified and discussed in the Opportunities and Constraints Section above.     
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Other potential off-stream habitat improvements are also available within the Whittier 
Narrows Recreation Area for mixed habitat restoration that could include riparian and 
transitional habitat, or upland restoration.  Several areas were identified in the 
Opportunities and Constraints Report that are presently dominated primarily by low 
quality, ruderal vegetation and may provide ample areas for conversion to high quality 
native habitat.  The remaining areas within the study area may be generally characterized 
as having some potential for habitat enhancement.  In general, removing non-native 
vegetation and establishing appropriate native species would improve habitat quality 
throughout the study area.   

Finally, it is important to recognize that the existing Lario Creek structure would be 
abandoned in place if a new alignment were constructed.  The existing empty structure 
would then provide two advantageous opportunities.  First it could accommodate a 
substantial portion of the excavated “fill’ generated by construction of a new Creek 
alignment. Second, the entire area of the abandoned facility, once backfilled with native 
soils and fill material would then be available for revegetation with native plant material.  

Recreational Access 

Figure 24, below, illustrates the current network of pedestrian trails, access roads, and 
bike paths associated with the Nature Center and surrounding Whittier Narrows 
Recreation Area.  Please note that the primary access roads and bike paths along the San 
Gabriel River and Siphon Road would not be affected by the realignment of Lario Creek.  
The trails within the study area would likely be reconfigured only to the extent that 
pedestrian access and circulation routes would be maintained along the new alignment.  
Such modifications should readily be accommodated and provide new opportunities for 
nature walks and tours setting out from the future San Gabriel River Discovery Center 
which will be located in approximately the same site as the current Interpretive Center.   

It is anticipated that the final alignment design will include a realigned access road along 
its entire length to allow for maintenance.  This access road may include a pedestrian 
component for a portion of the new alignment.  In addition to providing educational 
opportunities, the trail network would reduce noise and disturbance impacts on habitat 
areas by keeping visitors on the trails provided.  Outdoor classrooms may also be situated 
along the channel at elevated overlooks to allow for improved educational opportunities.  
Design of such a pedestrian component must consider the public safety concerns inherent 
in bringing people in close proximity to fast flowing water. This concern may be alleviated 
by installing fencing below the trail grade coupled with establishing dense stands of low-
growing vegetation that would still permit good viewing opportunities.  

Alternative 1 would have less impact on the existing trail network than Alternative 2, since 
it is shorter and less sinuous.  Alternative 1 would also entail fewer pedestrian bridges to 
maintain existing trail continuity.   Alternative 3 (multi-channel) may offer an advantage 
over the single-thread alternative.  Although access restrictions would be needed around 
the main channel, the side channels would not necessarily need to be fenced off entirely 
since they would not conduct high flow volumes (e.g., 75 cfs) and would support 
considerable vegetation in-stream.  Pedestrian crossings of the side channels could be 
constructed at-grade, by simply maintaining paths cleared of vegetation across these 
shallow channel features.  Alternatively, simple log structures and boardwalk-type bridge 
crossings may be appropriate to install to allow pedestrians to cross the side channels 
when they are full-flowing.      
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Utility Lines 

As illustrated on Exhibits II and III, Alternative 1 alignment would not impact the SCE 
transmission line towers, access routes, or right-of-ways.  However, the Alternative 2 
conceptual alignment would cross the SCE easement in two locations, first near the inlet 
from the River, and again southwest of the City of Industry Lake Project location.     

Both alignment alternatives cross the SCE easement just downstream from the second 
culvert, between the dry ponds Band C, virtually in the same configuration as the existing 
alignment.  The Alternatives in this area have been intentionally reconfigured to minimize 
the flow path from the second culvert to the new Siphon Road crossing.  However, both 
the alternatives would cross the LACSD pipeline as well as a groundwater line (possibly 
abandoned).  The precise depth and alignment of these lines (if active) must be 
considered during the final design phase.   

6.3 – Summary of How Alternative Address Project Objectives 

Each of the alternatives presents advantages and disadvantages as defined by the project 
objectives.  These are summarized in Table 5.  Alternative 2B meets all of the project 

Figure 24 – Existing Trails and Access Roads 



 

 55 

objectives, whereas Alternatives 1 and 2 do not meet Objective #3.  Additionally, 
Alternative 2B exceeds the other two alternatives, because it offers further benefits. 

Table 5.  Summary of How Alternatives Address Project Objectives 
Alternative Objective Objective 

Met? 
Comment 

1 1 Yes Channel capacity is 400 cfs 
 2 Yes Design is natural, but not historic.  Channel planform is 

controlled by infrastructure. 
 3 No Soil additives and biotechnical bank protection necessary 
 4 Yes Riparian corridor will be created.  Percolation losses 

controlled with liner. 
 5 Yes Alignment adjacent to existing dry ponds.  Potential for 

inclusion of backwater channels and pipes. 
 6 Yes Introduction of urban stormwater runoff to native, riparian 

corridor. 
 7 Yes Native in-stream revegetation and off-stream habitat 

enhancement concepts will improve habitat values. 
 8 Yes Trails, signage, and educational opportunities available.  
2 1 Yes Channel capacity is 400 cfs 
 2 Yes Design is natural, but not historic.  Channel planform is 

geomorphically based, but infrastructure is still controlling. 
 3 No Soil additives and biotechnical bank protection necessary 
 4 Yes Riparian corridor will be created.  Percolation losses 

controlled with liner. 
 5 Yes Alignment adjacent to existing dry ponds.  Potential for 

inclusion of backwater channels and pipes. 
 6 Yes Introduction of urban stormwater runoff to native, riparian 

corridor. 
 7 Yes Native in-stream revegetation and off-stream habitat 

enhancement concepts will improve habitat values. 
 8 Yes Trails, signage, and educational opportunities available. 

2B 1 Yes Combined channels’ capacities are 400 cfs 
 2 Yes Natural channel design that mimics historic conditions.  

Inherently more stable than other two alternatives. 
 3 Yes Bioengineering techniques will stabilize stream banks 
 4 Yes Riparian corridor will be created while minimizing impacts to 

existing habitat.  Percolation losses controlled with liner. 
 5 Yes Alignment adjacent to existing dry ponds.  Potential to route 

side channel through dry ponds, which will maintain velocity 
and minimize mosquito breeding opportunities. 

 6 Yes Introduction of urban stormwater runoff to native, riparian 
corridor. 

 7 Yes Native in-stream revegetation and off-stream habitat 
enhancement concepts will improve habitat values. 

 8 Yes Trails, signage, and educational opportunities available. 
 



 

 56 

6.4 –Cost Estimate 

The cost estimate provided below is considered only a rough approximation for a 
conceptual level of analysis.  It is not based on detailed, 3-dimensional designs or a 
balance of cut and fill.  It is based on the experience of the Project Team in these fields 
and should be used as a relative magnitude.  The most significant cost of enhancement 
appears to be the cost of liners to prevent loss of water due to infiltration along Lario 
Creek. Table 6 summarizes the cost of liners for four alternatives considered in Alignment 
2B. Based on area of enhancement in this conceptual level of analysis the respective 
estimated cost of liners for Alignment 1 and Alignment 2 (single-channel) can be assumed 
at 60 percent and 70 percent of that for Alignment 2B. Tables 7, 8 and 9 summarize the 
conceptual level of cost estimates for items other than geotechnical liners.  

Table 6.  Cost estimates for channel liners for Alignment 2B and 1% channel slope 

Liner 
Alternative 

No. 
Item 
No. Description Quantity Unit Unit 

Cost $ Total Cost $

1 Excavate Material & Stockpile 124289 CY 15.00 1,864,335 
2 Replace and Re-compact Base 124289 CY 22.00 2,734,358 

3 
Mix, place, and compact 2-ft clay 
Liner 124289 CY 32.00 3,977,248 

4 Place non-woven geotextile 1676472 SF 1.25 2,095,590 

1 

5 Replace and compact streambed 257569 CY 20.00 5,151,380 
TOTAL 15,822,911 

1 Excavate Material & Stockpile 124289 CY 15.00 1,864,335 
2 Replace and Re-compact Base 124289 CY 22.00 2,734,358 
3 Place GCL 1676472 SF 2.00 3,352,944 

2 

4 Replace and compact streambed 257569 CY 20.00 5,151,380 
TOTAL 13,103,017 

1 Excavate Material & Stockpile 124289 CY 15.00 1,864,335 
2 Replace and Recompact Base 124289 CY 22.00 2,734,358 
3 Place non-woven geotextile 1676472 SF 0.95 1,592,648 
4 Place HDPE Geomembrane 1676472 SF 3.00 5,029,416 
5 Place non-woven geotextile 1676472 SF 0.95 1,592,648 

3 

6 Replace and compact streambed 257569 CY 20.00 5,151,380 
TOTAL 17,964,786 

1 Excavate Material & Stockpile 124289 CY 15.00 1,864,335 
2 Replace and Re-compact Base 124289 CY 22.00 2,734,358 

3 
Mix, place, and compact 5-ft clay 
Liner 310723 CY 32.00 9,943,136 

4 

4 Replace and compact streambed 257569 CY 20.00 5,151,380 
TOTAL 19,693,209 

 



 

 57 

Table 7.  Estimated construction cost for Alignment 1 with 1% channel slope 
 

Item 
No. Description Quantity Unit Unit 

Cost $ Total Cost $

1 Construction Survey  LS  5,000 
2 Stormwater Pollution Prevention Plan  LS  4,000 
3 Mobilization / Demobilization  LS  7,000 
4 Site Preparation 585,000 SF 0.25 146,000 
5 Clearing and Grubbing 585,000 SF 0.50 293,000 
6 Control of Water  LS  10,000 
7 Topsoil Fill for Revegetation 65,000 SY 0.35 23,000 
8 Excavation 32,800 CY 15.00 492,000 
9 Biotechnical Bank Protection (Riprap etc) 29,000 SF 10.00 290,000 
10 Grade Channel Bottom and Adjoining Areas 585,000 SF 0.50 293,000 

11 
Hydroseed Landscape and Channel Bank 
Revegetation 585,000 SF 1.00 585,000 

12 Erosion Control Silt Fence 12,670 LF 3.65 46,000 
13 Erosion Control Fiber Rolls 4000 LF 2.80 11,000 
14 Biotechnical Grade Control Structure 5 Each 15,000 75,000 
15 New Bridge at Siphon Road  LS 180,000 180,000 

16 
Stormwater Management and Enhancement of 
Riparian Habitat at Nature Center  LS 200,000 200,000 

17 New Gate and Control Structure at Headworks  LS 150,000 150,000 
Total Estimated Cost 2,810,000 

Contingencies at 25% 703,000 
Permits and Inspection at 30% 843,000 

Total estimated cost in 2005 4,356,000 
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Table 8.  Estimated construction cost for Alignment 2, single channel 
with 1% channel slope 

 
Item 
No. Description Quantity Unit Unit 

Cost $ Total Cost $

1 Construction Survey  LS  5,000 
2 Stormwater Pollution Prevention Plan  LS  4,000 
3 Mobilization / Demobilization  LS  7,000 
4 Site Preparation 660,000 SF 0.25 165,000 
5 Clearing and Grubbing 660,000 SF 0.50 330,000 
6 Control of Water  LS  10,000 
7 Topsoil Fill for Revegetation 73,000 SY 0.35 26,000 
8 Excavation 37,000 CY 15.00 555,000 
9 Biotechnical Bank Protection (Riprap etc) 33,000 SF 10.00 330,000 
10 Grade Channel Bottom and Adjoining Areas 660,000 SF 0.50 330,000 

11 
Hydroseed Landscape and Channel Bank 
Revegetation 660,000 SF 1.00 660,000 

12 Erosion Control Silt Fence 14,280 LF 3.65 52,000 
13 Erosion Control Fiber Rolls 4000 LF 2.80 11,000 
14 Biotechnical Grade Control Structure 5 Each 15,000 75,000 
15 New Bridge at Siphon Road  LS 180,000 180,000 

16 
Stormwater Management and Enhancement of 
Riparian Habitat at Nature Center  LS 200,000 200,000 

17 New Gate and Control Structure at Headworks  LS 150,000 150,000 
Total Estimated Cost 3,090,000 

Contingencies at 25% 773,000 
Permits and Inspection at 30% 927,000 

Total estimated cost in 2005 4,790,000 
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Table 9.  Estimated construction cost for Alignment 2, Multi-channel 
with 1% channel slope 

Item No. Description Quantity Unit Unit 
Cost $ Total Cost $

1 Construction Survey  LS  5,000 
2 Stormwater Pollution Prevention Plan  LS  4,000 
3 Mobilization / Demobilization  LS  7,000 
4 Site Preparation 984,000 SF 0.25 246,000 
5 Clearing and Grubbing 984,000 SF 0.50 492,000 
6 Control of Water  LS  10,000 
7 Topsoil Fill for Revegetation 109,000 SY 0.35 38,000 
8 Excavation 44,300 CY 15.00 665,000 
9 Biotechnical Bank Protection (Riprap etc) 49,000 SF 10.00 490,000 
10 Grade Channel Bottom and Adjoining Areas 984,000 SF 0.50 492,000 

11 
Hydroseed Landscape and Channel Bank 
Revegetation 984,000 SF 1.00 984,000 

12 Erosion Control Silt Fence 14,280 LF 3.65 52,000 
13 Erosion Control Fiber Rolls 4000 LF 2.80 11,000 
14 Biotechnical Grade Control Structure 5 Each 15,000 75,000 
15 New Bridge at Siphon Road  LS 180,000 180,000 

16 
Stormwater Management and 
Enhancement of Riparian Habitat at Nature 
Center 

 LS 200,000 200,000 

17 
New Gate and Control Structure at 
Headworks  LS 150,000 150,000 

Total Estimated Cost 4,101,000 
Contingencies at 25% 1,025,000 

Permits and Inspection at 30% 1,230,000 
Total estimated cost in 2005 6,356,000 
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Section 7 – Long-term Implementation and Management 
Strategies 

7.1 – Project Implementation 

Development of Final Designs 

The development of the final product will entail three successive phases as follows: 

 Phase II:  Preliminary Design 

 Phase III:  Final Design/Permitting 

 Phase IV:  Construction 

It is important to complete all the steps of the design process in order to have a final 
product that adequately addresses all the issues on site.  Figure 25 below illustrates the 
tasks that are part of each of these phases. 

 

 

 

 Figure 25.  Summary of steps needed to complete Lario Creek Project 
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Regulatory Permits 

Permits required for the implementation of the Stream Enhancement Project will include  

 Permit to discharge fill material into waters of the U.S. (federal jurisdictional waters) 
from the USACE issued under Section 404 of the federal Clean Water Act,  

 Water Quality Certification issued by the Regional Water Quality Control Board 
(RWQCB, Los Angels Region) in accordance with State regulations that address 
Section 401-c of the Clean Water Act,  

 Streambed Alteration Agreement from California Department of Fish and Game in 
accordance with Section 1600 of the State fish and Game Code.   

USACE has stipulated that the project would require authorization under an Individual 
Permit.  Furthermore, since the project “may affect” the federally endangered least Bell’s 
vireo and its habitat, in accordance with Section 7 of the Endangered Species Act, the 
USACE will be required to consult with the U.S. Fish and Wildlife Service (USFWS) with 
regard to the project’s overall effects on that species. USACE cannot issue an Individual 
Permit until the Section 7 consultation requirements are fulfilled and USFWS issues a 
Biological Opinion that the project will not jeopardize the species.  In order to provide 
adequate information to USFWS and to enable the USACE to initiate a Section 7 
consultation with that agency, a Biological Assessment of the project area will be required 
to assess the project’s potential impacts and benefits to the least Bell’s vireo and other 
significant biotic resources.  As an integral part of the Biological Assessment, focused 
surveys will be required to identify nest sites and determine the extent of occupied habitat.   

The permit process will provide the opportunity to include resource agency expertise in the 
planning process. While project construction is expected to involve direct impacts to 
riparian habitat, such effects are anticipated to be primarily of a temporary nature.  
Nevertheless, mitigation will be required to offset any significant permanent or temporal 
losses of habitat value.  As the project is proposed to restore and/or enhance riparian 
habitat and values, any requisite mitigation necessary should be incorporated with or 
accommodated by the project design.  Under this scenario, no significant hurdles are 
anticipated related to permit process due to the net benefit of this project.  

It should be noted that maintaining the channel at its design flow capacity will require 
provisions for equipment access and provisions for keeping the channel free of obstructing 
vegetation and debris.  Ultimately, permits for this project must address maintenance 
operations to assure that some of the restored in-stream vegetation can be cut and 
removed periodically to maintain flow capacity (see Channel Conveyance Maintenance, 
below). 

7.2 – Additional Data Needs 

Hydrology and Sediment Loads 

The design hydrology is based on the existing data recorded at Siphon Road.  If 
stormwater runoff is added to the system, a quantification of these volumes and sediment 
loads is necessary.  This could affect the potential for erosion/deposition, which is a 
sensitive parameter in this system due to the current lack of incoming sediment.   
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The additional urban runoff volumes may also affect the ability to re-establish wetlands 
and the riparian corridor.  If nuisance flows are going to be entering the system, they may 
help maintain vegetation during the current zero-discharge times.   

Hydraulic Modeling 

The hydraulics of the system need to be better defined for design purposes.  The current 
models are based on constant slopes, and do not include the culvert information.  The 
data necessary to complete these detailed models include a selection of an alternative 
design, three-dimensional layout of the channels, optimization of the layout, and a 
hydraulic model of the channel.  The hydraulic results will be used to design the necessary 
root bulb dimensions, which can be utilized for a planting plan. 

Geotechnical Investigation 

To permit site specific characterization of the subsurface soils for seismic hazards 
and liquefaction evaluation, additional borings to depths of about 50 feet below grade 
need to be drilled.  The additional data will also be used to further characterize the 
on-site soils for final slope design and ground stabilization analysis. 

Liner System Effects on Infiltration 

A study is recommended to quantify the current losses due to infiltration and the potential 
gains from the liner system.  These positive increases in the water balance may potentially 
justify the use of water for re-establishing wetlands. 

Liner System Materials – Determine Local Availability and Compare 
Costs 

A study is recommended to determine if sources of natural materials used to construct any 
of the alternative liner systems exist locally.  For example, is suitable clay material 
available locally from the Rio Hondo spreading grounds?  If so, what would be the 
estimated cost to remove, transport and install?  Likewise, a comparison of costs to 
purchase and install synthetic liner materials, such as GCL (Geosynthetic Clay Liner) is 
recommended.  

Dry Pond Restoration Feasibility 

The restoration concept for restoring or enhancing one or more of the dry ponds by 
diverting a fraction of Lario Creek’s flow to these ponds must be assessed for feasibility 
and to define achievable goals.  It will be important to achieve a consensus regarding the 
acceptability of such a diversion of water and to identify the fundamental limits of quantity 
and frequency.  How much water could be siphoned off the Creek would guide the 
development of plans to construct pipeline connections to (and from) these dry features to 
achieve particular objectives.  It is important to recognize that LACDPR has historically 
tried to maintain at least some water in the lakes for a number of years but has 
experienced difficulties due primarily to rapid percolation into the ground (and equipment 
failures).  Therefore, the prospect of installing a liner system to reduce percolation should 
also be evaluated.   
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Off-Stream Restoration Program Development 

Plans for off-stream restoration of existing low-quality habitat areas within the study area 
should be refined during the design phase.  Figure 16 highlights several such areas that 
could offer restoration opportunities.  The three “mixed habitat” areas outlined on Figure 
16, each exhibit substantial proportions of exotic, non-native vegetation and some barren 
areas.  As the project team developed better understanding of on-going projects and 
constraints in the study area, it was recognized that a significant portion of the potential 
restoration site at the northern end of the study area is already planned for restoration by 
the City of Industry, so only the northerly portion of that patch of lower quality habitat could 
be potentially available.  Also, some or all of the two southerly “mixed restoration” sites lie 
within the City of Whittier’s property near the groundwater wells and pumping facilities.   
Therefore, it would be necessary to obtain approval from the City of Whittier to pursue off-
stream habitat restoration within their property.  

During the next planning phase, the lower quality habitat areas that are confirmed to be 
available for restoration efforts should be inventoried and mapped at a more precise level 
of detail, with estimates of the percent cover attributed to exotic species provided to 
identify areas that exhibit the highest levels of disturbance and highest percentages of 
exotic vegetation.  The specific acreage and type of restoration that is required to offset 
project impacts can then be selected from within the available areas that are highly 
disturbed and/or predominantly ruderal (weedy).   

7.3 – Project Maintenance and Management 

Channel Conveyance Maintenance 

Over time, vegetation is expected to become established within the reconstructed channel, 
to the extent that periodic brush thinning and removal would be required to maintain 
channel conveyance capacity, particularly in the side channels of the multi-channel 
alternative.  Less frequent thinning and removal may be necessary for the single-thread or 
the central channel of the multi-channel alternatives, since vegetation will be primarily 
restricted to the upper banks.  Fortunately, if the multi-channel alternative is implemented, 
the revegetated side channels could be thinned in alternate years to minimize disruption of 
habitat.   Please note specific restrictions during the breeding season (typically identified 
as March 15 to September 15) described below under Permit Monitoring Requirements.  

As a general guideline, any significant structural damage or erosion of the channel 
embankments should be repaired as soon as possible after detection to prevent further 
deterioration or damage.  Likewise, removal of obstructions such as trash and debris or 
excess sediment and vegetation should be conducted before such impediments reduce 
the channels capacity to conduct proposed high flows.  The following general 
recommendations are provided as examples of typical maintenance procedures to 
minimize conflicts between the dual objectives of preserving the channels’ functional 
integrity and enhancing the habitat value of these areas: 

1)  Herbicide treatment is discouraged unless conditions indicate that other options are 
unavailable or in cases where manual removal of excess vegetation could exacerbate 
erosion or otherwise diminish the channels’ functional integrity or desirable adjacent 
vegetation.  In cases where herbicide applications are appropriate, only limited 
applications of water-soluble compounds approved for use by the EPA in aquatic areas 
may be acceptable.  Herbicide applications are to be applied judiciously, avoiding stands 
of native vegetation that are not obstructing flows, and only in accordance with 
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Manufacturer’s specifications.  Also, if the responsible agency intends to use aquatic 
pesticides for aquatic weed control in association with channel maintenance or 
riparian/wetland habitat restoration, it must be noted that recent regulations issued by the 
State Water Resources Control Board (Water Quality Order No. 2004-0009-DWQ) require 
that the responsible agency file a Notice of Intent and supporting documentation prior to 
conducting such herbicide applications. 

2)  In order to retain and preserve desirable vegetation and habitat values and avoid 
unnecessary impacts to biological resources within the subject channels, vegetation and 
sediments should only be removed where evidence of actual obstruction is observed.   

3)  Personnel and equipment conducting repairs should avoid any unnecessary damage 
to revegetated areas and temporary irrigation lines. Equipment access and haul routes 
should be selected with care to avoid vegetated areas and temporary irrigation lines.   

Channel Migration  

The channel has been designed such that the channels will not actively migrate.  The 
process of active migration can only occur if there is sediment coming into the system.  
The installation of bed and bank stabilizers will prevent the channel from migrating. 

Habitat Maintenance 

Once all site preparations and plant material installations are completed, frequent 
maintenance will be required for at least three to five years post-installation.  Maintenance 
activities typically involve 1) inspection and repair of irrigation systems and planting areas 
damaged by erosion or vandalism; 2) aggressive weed control efforts, primarily scheduled 
in the late winter and spring months, 3) replanting and reseeding and adaptive 
management to address areas that exhibit poor performance.  Off-stream habitat 
restoration elements will likewise require substantial maintenance efforts consisting of the 
same efforts.  Please also see Channel Conveyance Maintenance as those guidelines 
pertain to maintenance and management of in-stream habitat.   

Public Nuisance/Health Concerns 

If the off-stream opportunity to periodically draw and circulate water from Lario Creek 
through one or more of the dry ponds is implemented, the concern regarding control of 
mosquito populations will need to be addressed.  Conceptually, it may be practical to 
forego lining the pond(s) that receive inflow piped from Lario Creek so that the input is 
allowed to percolate and evaporate so that these areas do not exhibit standing water for 
sufficient duration to allow mosquitoes to breed.  Alternatively, it may be possible to design 
the flow through system of pipes and valves to circulate water rapidly for some period, 
then drain.  Implementation of such a circulation system would help minimize use of these 
ponds for breeding, since mosquitoes typically only proliferate in relatively stagnant pools.  
In any case the Vector Control District and/or Department of Health Services should be 
consulted regarding the implementation of pond restoration to assure that restoration and 
management of the dry ponds is conducted in accordance with guidelines pertaining to 
mosquito population control. 



 

 65 

7.4 – Project Construction and Operational Impacts 

Habitat Benefits 

Construction of a realigned channel would result in displacement of habitat areas along its 
length.  Some of the habitats affected are considered to be of moderate to high value to 
wildlife and compensatory mitigation will be required by the resource agencies and 
specific measures to assure such mitigation will be established through the permit 
process.   While it will be important to avoid or minimize such impacts to habitat and 
wildlife during construction, the requisite mitigation will result in the establishment of better 
habitat than currently exists in the project area, both in terms of quantity and quality.    

As discussed previously, the Lario Creek Stream Enhancement Project design will 
certainly include a comprehensive revegetation program to establish of native riparian and 
upland plant communities in areas subject to disturbance during construction (except 
within the portion of the channel subject to the dominant discharge).   Within no more than 
three to five years, a much more natural stream setting and riparian corridor will start to 
provide substantial habitat values within the project area.   

Revegetation along the new alignment will not, however, fully compensate for the impacts 
of construction.  Therefore, additional habitat enhancements, as described in the previous 
sections will be necessary.  The off-stream habitat restoration and enhancement 
elements, which may include improving the dry ponds, replacing degraded habitat or 
barren areas with new native plant communities, or improving the quality of existing low to 
moderate value habitats by replacing exotic species with natives, will doubtless add 
substantially to the usefulness of the overall area to a wide variety of wildlife.   

Public Use Benefits 

The next phase of planning for the Lario Creek Stream Enhancement Project is expected 
to address the many opportunities to improve the project area for passive recreational 
uses as well as increase the value of the site for educational purposes.  The current 
planning efforts for the San Gabriel Discovery Center are taking the prospective 
realignment of the Creek, and the attendant improvements in local water resources and 
habitat quality into careful consideration.  It is clear that planning for Lario Creek’s 
enhancement must include features that complement the efforts by SGRDC to provide a 
system of well marked trails and educational opportunities to assist the public in learning 
about the riverine environment and the benefits associated with the Lario Creek project. 
Although a realigned Lario Creek will impact the existing trail system, it will also result in 
the establishment of new pathways and staging areas that should be readily accessible for 
park visitors and tour groups.   

Impacts to Water Delivery Practices 

The delivery of water to the Rio Hondo spreading grounds will be slightly altered in two 
ways: 

1) The rate at which it is delivered will be slightly longer 

2) There is a potential for a larger quantity reaching the spreading grounds  
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The rate at which water is delivered is controlled by the length of the flow path and the 
roughness of the channel.  The new channel designs have a longer flow path.  Currently 
the channel is approximately 9580 ft.  The increased flow paths are illustrated in Table 5.  

The increased roughness of the channel will also increase the time it takes for the water to 
be delivered to the spreading grounds.  The increased roughness is associated with 
removal of the concrete, planting on the upper terraces, and biotechnical grade control 
structures.  The increased roughness slows down the velocity of the water. 

Although these two factors do influence how long it takes for water delivery, Table 10 
illustrates that the overall change is minimal. 

Table 10.  Relative Increase in Flow Paths 
Alternative Flow Length (ft) Estimated Velocity 

(ft/s) 
Time for Delivery 

(minutes) 
Existing Channel 9580 8 20 
Alternative 1:  Alignment #1 12670 4 53 
Alternative 2:  Alignment #2 14280 5 48 
Alternative 2B:  Alignment 
#2 with multi-channel 14280 

4 60 

 

The potential for larger quantity of water delivery is due to the decreased infiltration losses 
if a liner is installed.  With the existing high permeability and animal burrows a lot of water 
infiltrates as it flows through the conveyance ditch.  With the installation of a liner, less 
water will infiltrate to the deep groundwater.  Water will infiltrate into the shallow vadose 
zone (above the liner), but it will still report to the infiltration grounds.  Although these 
losses and returns have not been quantified, the investigators feel that the potential for a 
larger amount of water being delivered could be significant. 

Impacts to Water Quality 

The project has no adverse impacts to water quality. As described in previous sections the 
project is expected to improve the water quality in the Rio Hondo Spreading Grounds and 
at the Whittier Narrows Nature Center. Enhancing the riparian habitat and establishing 
bioengineering protection against erosion will also provide a modest benefit through the 
take up of a fraction of nitrates and phosphates that are typically present in high 
concentration in reclaimed water. 

Infiltration Rates  

Water losses from the existing channel occur due to infiltration and animal burrowing 
activity.   The infiltration potential of the on-site soils is a function of the soil type and 
density.  The low fines content and the non cohesive nature indicate that the on-site soils 
generally exhibit relatively high infiltration and coefficient of permeability.  Based on typical 
values for similar soil types as those encountered on-site, a coefficient of permeability on 
the order of 0.005 cm/s to 0.01 cm/s (15 ft/day to 30 ft/day) should be anticipated. 

Impacts on Existing Utilities and Infrastructure 

As noted above, realignment of Lario Creek will impact the existing trails albeit to a lesser 
extent for Alternative #1 than with Alternative #2.  In either case, maintaining trail 
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connectivity and siting bridges for pedestrian and equipment access over the new 
alignment and safety fencing requirements must be addressed during the next planning 
phase.   

As indicated on Exhibits II and III, the existing electrical transmission lines and access 
routes will not be affected downstream from the second culvert. The more sinuous 
Alternative # 2 has some potential to impact access to the SCE towers located along the 
upstream reach and SCE will need to review and comment on this alignment prior to 
finalizing construction drawings.  The less sinuous Alternative #1 alignment intentionally 
avoids any crossing of the SCE easement or access roads and thus would not impact this 
utility.   

Most of the existing pipelines used by LACSD, the EPA, and the City of Whittier should not 
be affected by either project alternative as shown on Exhibits II and III, since most of the 
pipes cross the existing and potential future alignments at the Siphon Road Bridge or at 
the access road culverts north of the Wildlife Sanctuary, which are not anticipated to be 
disturbed by the project.  However, it will be necessary to coordinate with these agencies 
to assure that all pipeline alignments are considered with regard to precise location and 
depth below grade.  If any pipeline crossings are necessary, provisions must be made to 
assure no damage occurs or that new pipeline sections can be installed to accommodate 
the realigned Lario Creek.  
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Section 8 - Monitoring 

8.1 - Performance Monitoring 

Identification of Erosion/Deposition Sites 

Monitoring of erosion and deposition begins with establishment of permanent cross 
sections via benchmarks.  It is suggested that benchmarks be established along the 
channel at least every half mile or within a line-of-site.  At these benchmarks, channel 
cross sections will be surveyed.  The first survey will occur immediately following 
construction.  It is recommended that the surveys be taken every season during the first 
year.  For the first five years, the cross sections should be surveyed at the end of the wet 
season.  Then the cross sections should be surveyed once every two years. 

If active erosion is identified at specific locations, it may be necessary to install erosion 
pins.  These will allow for rapid quantification of bank/bed erosion.  If erosion is an 
identifiable problem, mitigation measures including biotechnical protection will need to be 
designed and installed.  However, the alternatives presented in this document are 
designed such that active, long-term erosion is not expected. 

Should active deposition occur, it would result from erosion at an upstream location, 
because this system does not have an external sediment source.  In such a case, a visual 
inspection should be made to identify the source.  At that time, an erosion pin should be 
installed at that location.  In the area of deposition, one would not expect any active 
maintenance of the channel to be necessary.  Rather it is suggested that controlling of the 
source material be undertaken.   

Permit Monitoring Requirements 

Vegetation clearing, sediment removal, and grading activities are not allowed to proceed 
during the March 15th to August 15th breeding/nesting season, except under emergency 
conditions.  In accordance with Section 1600 of the California Fish and Game Code, 
emergency conditions are deemed to exist if:   

1) Repairs, vegetation clearing, or debris/sediment removals are necessary to protect life 
or property.   

2) Immediate repairs or removals are necessary to maintain service as a result of a 
disaster in a disaster-stricken area in which a state of emergency has been proclaimed by 
the Governor pursuant to Chapter 7 (commencing with Section 8550) of Division 1 of Title 
2 of the Government Code.   

In compliance with specific Streambed Alteration Agreement anticipated to be established 
for this project and other applicable State and federal regulations, repairs or maintenance 
activities that are conducted during the breeding season must be reported to the California 
Department of Fish and Game within five business days.  A similar condition may be 
anticipated to be stipulated by USFWS in the Biological Opinion that will be issued under 
Section 7 of the federal Endangered Species Act. 
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Section 9 - Conclusions 

9.1 - Geotechnical 

Geotechnical conclusions and recommendations presented in this report are based on 
limited surface and subsurface soils and ground water data, and should be verified during 
design with a full-scale investigation. 

Redevelopment of Dry Ponds 

Water losses from the channel/pond occur due to infiltration and animal burrowing activity.   
For conceptual evaluation purposes, geomembrane, geosynthetic clay liner, or addition 
and mixing bentonite (on the order of 10 to 15 percent by weight) into on-site soils may be 
considered to provide an impermeable or relatively impermeable liner to avoid/reduce 
percolation loss in the redevelopment of the ponds.  

Slope Stabilization 

Due to the non-cohesive and highly erodible nature of the on-site soils, it is recommended 
that compacted fill slopes be maintained at an overall inclination no steeper than 31⁄2:1 
(horizontal:vertical) for permanent slopes.  If steeper permanent slopes are required, soil 
cement, gabion, rocks, in combination with geotextiles and/or geo-fibers may be 
considered to stabilize the planned slope foundations, which can be covered with a 
erosion-resistant vegetation layer for aesthetic design purposes. Tributary drainage at the 
top of the excavation should be controlled and directed away from the top of slopes. 

Seismic Hazards 

Considering the close vicinity of the Whittier Fault, a conservatively selected PHGA of 
0.53g may be assumed for conceptual planning purposes. It is assumed that site soils 
below a depth of approximately 15 feet are very dense based on very limited and localized 
data at the Whittier Wells Road bridge. Provided this assumption is valid, soil liquefaction 
would not be a concern. However, this assumption should be verified during design by 
conducting a geotechnical investigation with relatively deep borings extending to a 
minimum 50 feet below the bottom of planned channel and pond surfaces.  

Infiltration and Liner Consideration 

To minimize the percolation and infiltration, lining of the channel/pond or reducing the 
permeability characteristics of the on-site soils can be considered.  For conceptual 
evaluation purposes, geomembrane, geosynthetic clay liner, or addition and mixing 
bentonite (on the order of 10 to 15 percent by weight) with the on-site soils may be 
considered to provide an impermeable or relatively impermeable liner to minimize/reduce 
infiltration and percolation loss in the redevelopment of the ponds and the channels.  The 
cost estimates for liners at provided for this concept level analysis appears to be very high.  
Depending on the alternative selected cost could range from about $13 million to $20 
million.   
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Foundation Support 

Observational platforms, pedestrian bridges, or settlement-sensitive structures in the 
planned site improvements should be supported on deep foundations (such as driven 
piles or rock columns) extended into firm/dense soils. Based on very limited subsurface 
data, it is assumed that a very dense sand (as those reported at the bridge) can be 
expected at a depth of approximately 15 feet. It is recommended that structural 
foundations should be extended into such materials to minimize static and seismic 
settlements. 

Alternatively, shallow foundations supporting lightly loaded structures can be founded on a 
minimum five feet of compacted select fill free of debris or any deleterious materials. On-
site silty soils can be mixed with clean sands during earthwork operations to produce a 
silty sand material for compacted fill. An allowable bearing pressure of 2,000 pounds per 
square foot (psf) may be used for square footings with a minimum embedment of 24 
inches below the lowest adjacent finished grade and a minimum width of 12 inches. An 
allowable bearing pressure of 1,500 psf may be used for continuous footings having a 
minimum embedment depth of 24 inches below the lowest adjacent finished grade and a 
minimum of width of 12 inches.  

9.2 - Hydrology 

The required new conveyance capacity of the system is 350 to 400 cfs, which represents 
a 40% to 60% increase in the current design discharge of 250 cfs.  An estimate of the 
anticipated mean flow for future conditions is estimated by simply multiplying the current 
flows by factors of 1.4 to 1.6.  The average future flow is therefore expected to range 
between 218 cfs and 250 cfs.  However, the mean flow is not representative of the 
dominant discharge, which is critical for a geomorphic design.  The dominant discharge for 
the future flow is estimated to be 80 cfs.  The  

The amount and duration of water flowing through Lario Creek is controlled at the 
upstream end by an inlet gate.  The demand for water is driven by infiltration needs at the 
Rio Hondo spreading grounds.  This means that there may not be any water flowing 
through the channel or that there may be 400 cfs for up to 60 consecutive days.   

The design hydrology is also going to be influenced by the addition of stormwater.  
Stormwater without trash is proposed to be discharged to Lario Creek near the intake only 
during major events.  Currently, stormflow pipes cross over Lario Creek and discharge to 
the San Gabriel River. 

9.3 - Geomorphology and Fluvial Hydraulics 

A levee separates the San Gabriel River and Lario Creek, which is believed to have been 
constructed in the mid-1900’s.  Prior to the levee, the area in which Lario Creek was 
constructed was probably a floodplain for the San Gabriel River, which is a braided river 
(Figure 10).  A braided river is one whose planform consists of a number of small channels 
separated by bars.  Such rivers typically contain high bed loads with bimodal distributions 
in which the fine-grained material is transported via suspended load and the coarse-
grained material comprises the bed materials.   

It is not feasible to reconstruct the historical channel configuration, because there is no 
incoming sediment load.  The design concept was to create slopes that were low enough 
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such that the erosive forces of the stream would be minimized.  During the fluvial hydraulic 
iterations, it was determined that a multi-channel system offers a solution to both of these 
issues (Figure 18).  Alternative 3 mimics the historical braided conditions, while minimizing 
the erosive forces of the water. 

The initial channel alignments were developed using standard geomorphic design 
equations for the planform.  These alignments have been modified as to avoid critical 
infrastructure. 

9.4 - Bed and Bank Stability 

One of the objectives of the project is to provide a naturally-stable channel.  The primary 
criteria for maintaining a stable channel is not to allow any erosion, because there is no 
incoming sediment load.  After the geotechnical investigation was complete, it was 
determined that very little clay exists in the soils and that they are highly erosive.  In order 
to maintain a stable channel, some engineered elements need to be incorporated.  

Bed stability will be controlled by the soil composing the bottom materials, because 
vegetation will not be established in the main channel.  Due to the lack of incoming 
sediments and lack of vegetation, it will be prudent to integrate slope controls in the final 
design.   Biotechnical grade control structures are recommended to be installed (Figure 
21).  These grade control structures would dissipate energy of the flow and reduce 
channel velocity.  However, the influence of such controls would be local, and the 
increased level of confidence in erosion protection warrants the local obstruction to flow.  

The bank stability will differ depending upon the selected design alternative.  Both 
Alternative 1 and Alternative 2 will need soil amendments (addition of clay) to the bank 
materials in order to give them some cohesiveness and the ability to resist erosion.  With 
each of these alternatives, it is recommended that biotechnical bank protection be 
implemented on the cutbanks of the meanders.   

Alternative 2B will not require soil amendments, because the erosive power of the water is 
reduced.  The multi-channel system will require bioengineering on the outside of meander 
bends in order to prevent erosion.  Additionally, native vegetation will be installed in a 
larger surface area of the disturbed area as compared to Alternatives 1 or 2.  This 
vegetation will bind the soil and make it more resistant to erosion throughout.   

Biological Resources  

Construction of Alternative 1 would result in less direct impacts to existing high quality 
habitat areas than Alternative 2 because it will cover a smaller total area and will include 
several sections of the existing channel along the reconstructed alignment.  However, the 
relatively greater habitat impacts that would potentially result from construction of the more 
sinuous Alternative 2, are likely to be more than compensated for by the potential 
ecological benefits associated with construction of the more sinuous alignment, particularly 
when the multi-channel concept Alternative 2B is considered.  For example, since flows in 
the small side channels would be limited to 75 cfs, it is reasonable to expect that riparian 
vegetation could be established and maintained in these areas, even under sustained flow 
conditions.  Also, the headworks could be designed to allow water to be “shunted” from 
the main channel to the side channels as needed so that these areas would receive 
sufficient water to both establish and maintain riparian vegetation.  By using a portion of 
the water diverted through each of the channels to irrigate the installed vegetation, the 
need for a costly artificial irrigation system could be reduced or eliminated.      
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Therefore, the side channels associated with Alternative 2B would be self-mitigating to a 
large extent.  The impact of constructing these 18 to 19’ wide channels through the 
Recreation Area and Nature Center would be largely offset by revegetating these 
elements with desirable native riparian vegetation.  This would reduce the projects primary 
impact to the construction of the main channel thread (top width of 35’, which is 
comparable to the single-thread system.   

Also, since the pathways of the side channels need not be consistently parallel to the main 
channel, a careful design would allow for the most desirable riparian habitat to be 
preserved by directing side channels away from large trees or dense riparian thickets.  
Furthermore, opportunities for riparian habitat enhancement or restoration would be 
afforded within the interstitial linear “islands” between the side channels and the main 
channel.  This design could thus reduce project impacts while also providing potential 
mitigation areas that could be irrigated by flows conducted through the system.   

Another important advantage would be realized during the maintenance of the facility.   
Repairs or vegetation clearing could be conducted within any one of the channels without 
affecting water conveyance in the other channels.   Also, since the side channels would 
both contain woody riparian vegetation that would inevitably need to be thinned to 
maintain flow capacity, periodic maintenance to clear vegetation and debris could be 
conducted during alternate years, thus maintaining more wildlife habitat free from 
disturbance during the maintenance activity.   

The dry ponds within the study area offer opportunities for substantial wetland/riparian 
habitat restoration, if a portion of the water conveyed through the new Creek is diverted 
and circulated through one or more of these ponds.  Adding water to these dry ponds, 
particularly ponds B and C system will help fulfill one of the long term objectives for the 
Wildlife Sanctuary area.    

The amount of riparian/wetland habitat that may be created in association with this project 
will be directly proportional to the amount of available water that may be drawn from Lario 
Creek during the project’s operational phase for this purpose.  Therefore, it should be 
noted here that project impacts to existing riparian habitat will require mitigation in the form 
of habitat replacement (i.e., in-kind restoration) at a 1:1 ratio, or greater.  Thus, an 
agreement to divert water to one or more of the dry ponds may be established as a 
mitigation measure to offset project impacts.   

The extent of the project’s impacts to moderate and high quality habitat will largely 
determine the extent of off-stream mitigation that would be required.  Detailed plans for off-
stream habitat restoration and enhancement would be developed during the permit 
application phase and are beyond the scope of this conceptual planning study as they will 
depend on the alignment and cross-sectional alternative selected.   

Planting plans for the in-stream revegetation along the main channel must be based on 
the expected hydrologic regime.  Riparian shrubs and trees would be appropriate along 
the mid-section of the banks, at and just above the water level (flow line) anticipated under 
median design discharge (250 cfs) such that their root systems would, once established, 
effectively reduce erosion potential along the bank and substantially improve bank 
stability.  The upper portion of the embankments (e.g., more than 4 to 8 feet above flow 
level) can be planted with appropriate transitional and upland vegetation to increase 
habitat diversity and provide a buffer strip between the stream and adjacent public access 
trails.   
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9.5 - Description of Alternatives 

There are three alternatives presented in this report.  Alternative 1 and Alternative 2 are 
defined by their alignments.  Alternative 2B is defined by Alignment 2 and an optimized 
cross section.  The alignments for Alternatives 1 and 2 are presented in Exhibits II and III 
as separate attachments to this report. Both alignments are identical downstream 
(southwest) from the second culvert.  Originally, this area was beyond the scope of work.  
However, the project team realized that the benefits proposed for the upstream portion of 
the site could be realized in this reach as well.   

Alternative 1 was developed with a goal of using some of the existing channel.  Therefore, 
the channel invert downstream of the gate remains the same, and this Alternative offers 
the lowest slope even though the sinuosity is also the lowest.  The cross section in the 
entire length of the channel (even the existing reaches) will need to be modified in order to 
provide for a geomorphically and geotechnically stable channel.  Alternative 1 will involve 
clay additives to the soil to maintain channel cross sections, biotechnical bank protection, 
bioengineering bank protection as well as biotechnical grade control structures. 

Alignment 2 represents a more scientifically-based and geomorphically-acceptable 
channel planform (sinuosity, meander bend radius, and meander amplitude).  Even 
though it is longer than Alignment 1, has a steeper slope because it was designed to be 
about 6 feet below the existing ground surface downstream of the inlet. This offers a 
feasible design solution, however this slope should be optimized during final design to 
allow for a preferable combination of increased sinuosity and decreased slope. Alignment 
2 has more interaction with some of the facilities and rehabilitation projects proposed for 
the site by others such as the planned City of Industry Lake Project and the proposed San 
Gabriel River Discovery Center, which is presently in the conceptual planning phase.  
Alternative 2 will involve the incorporation of clay additives to the soil to maintain channel 
cross sections, biotechnical bank protection, bioengineering bank protection as well as 
biotechnical grade control structures. 

Alternative 2B follows Alignment 2, but offers an optimized cross section with multiple 
channels.  Alignment 2 was utilized for this optimization, because it offers a better 
gemorphic planform design.  The optimization in the cross section offers many benefits 
including: 

1) Hydraulics that will decrease the chance for erosion to occur; 

2) The elimination of a need for clay additives to the bank soils 

3) Minimization of the need for biotechnical bank protection; 

4) Lower long-term maintenance because water can be used for indirect maintenance  in 
the upper channels; 

5) An opportunity to convey flows to the spreading grounds even while maintenance is 
occurring on the active channel; 

6) A better opportunity for appropriate establishment of vegetation; 

7) A larger area that can be potentially vegetated; 
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8) The opportunity to avoid critical infrastructure or habitat during construction of the 
channels, because the channels do not have to be constructed in parallel; and 

9) An opportunity to mimic historic conditions. 
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Section 10 - Recommendations 

The following recommendations are provided for consideration in the final planning and 
design of this project.  

1) Design the system so that no erosion is allowed to occur.  The channel does not have 
any incoming sediment to replenish such erosion. 

2) Biotechnical grade control structures are recommended for inclusion in channel 
design to minimize degradation of the channel if local scour occurs.  The actual 
placement and full-detailed design of the biotechnical grade control structures should 
be developed during the next phase of the project.  These structures will be placed in 
locations where slopes change, as they will in a natural system, and potentially at the 
downstream-end of meanders with small radius of curvature.   

3) Establish local bench marks and survey cross sections to monitor erosion. 

4) Alternative 2B consisting of multi-channel cross section is recommended as the 
preferred alternative based on fluvial geomorphological considerations.  The 
increased channel length and minimal slope affords the most geomorphically-stable 
plan form and the lowest hydraulic forces.  Final design should involve plans that 
optimize the slope of the channel in the upstream reach, between the intake structure 
and the culverts, as well as in the downstream section, from the second culvert to the 
Crossover Channel leading to the Rio Hondo Spreading Grounds.   

5) In addition, Alternative 2B is recommended as the preferred alternative based on 
comparative impacts and benefits to biological resources.  The multi-channel cross 
section should allow for avoidance and overall reduction of impacts to high quality 
habitat areas during construction and offer advantages over a single-thread channel 
for instream habitat restoration and management.   

6) For Alternative 2B, plans must include modified intake gate structure that will allow 
water to be diverted into any or all of the three channels prescribed.  Allowing such a 
division of flows will provide the ability to supply water to riparian vegetation in the side 
channels when necessary and also provide alternative flow paths during maintenance 
activities.  

7) Design should incorporate provisions to divert local urban runoff and stormwater 
discharge into the Lario Creek channel system.  This will allow for water quality 
improvements and offers a source of water that will assist in maintaining the riparian 
habitat corridor and wetlands near the Nature Center. 

8) Design the system so that water is continuously circulated through the entire system 
to avoid creating opportunities for mosquito breeding.  Water should not be allowed to 
pond for sufficient duration to foster mosquito breeding either in-stream (e.g., in the 
side channels) or as the result of diverting water to the off-stream ponds.  This may be 
accomplished by designing proper grade controls in-stream and by designing 
adequate piping and control systems for diversions circulating to and from off-stream 
pond sites.   

9) Channel side slope angle ratio is recommended to be no steeper than to 3 1⁄2 to 1 
(horizontal to vertical). 
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10) A liner system is recommended for installation under the main channel to minimize 
infiltration. A study is recommended to determine if sources of natural materials used 
to construct any of the alternative liner systems exist locally.  Likewise, a comparison 
of costs to purchase and install synthetic liner materials, such as GCL (Geosynthetic 
Clay Liner) is recommended.  

11) Phase the construction such that topsoils and plant materials can be salvaged and 
utilized during construction. 

12) Habitat areas that are confirmed to be available for restoration efforts should be 
inventoried and mapped at a more precise level of detail, with estimates of the percent 
cover attributed to exotic species provided to identify areas that exhibit the highest 
levels of disturbance and highest percentages of exotic vegetation.  The specific 
acreage and type of restoration that is required to offset project impacts can then be 
selected from within the available areas that are highly disturbed and/or predominantly 
ruderal (weedy).   

13) Implementation of the project will require permit authorization from the U.S. Army 
Corps of Engineers, U.S. Fish and Wildlife Service, California Department of Fish and 
Game, and the Regional Water Quality Control Board – Los Angeles Region.  Permits 
are expected to establish requirements for compensatory mitigation to offset 
construction impacts to existing habitat areas within the project area.  In anticipation of 
such mitigation requirements, the ultimate project design should incorporate habitat 
restoration and enhancement elements that address anticipated mitigation 
requirements.  Coordination with these agencies during the design phase is strongly 
recommended to assure that the type and extent of mitigation desired by these 
agencies are fully understood and included by project design.   

14) Additional geotechnical investigation is recommended to accurately characterize the 
soils and substrate in the project area and prepare a ground stabilization analysis that 
will guide the final channel design features. 

15) The restoration concept for restoring or enhancing one or more of the dry ponds by 
diverting a fraction of Lario Creek’s flow to these ponds must be assessed for 
feasibility and to define achievable goals.  It will be important to achieve a consensus 
regarding the acceptability of such a diversion of water and to identify the fundamental 
limits of quantity and frequency.  How much water could be siphoned off the Creek 
would guide the development of plans to construct pipeline connections to (and from) 
these dry features to achieve particular objectives.   

16) Plans for off-stream restoration of existing low-quality habitat areas within the study 
area should be refined during the design phase.   

17) A portion of the existing low quality habitat in the study area that is identified as 
providing substantial opportunities for potential off-stream restoration/enhancement 
efforts associated with the Lario Creek Enhancement Project lies within the City of 
Whittier’s property.  Prior to developing specific habitat restoration plans for this area 
in conjunction with the project, it will be necessary to obtain approval from the City of 
Whittier to conduct such habitat restoration within their property. 

18) Best Management Practices (BMPs) used to treat urban runoff near the Nature 
Center should be used to inform and educate the public. In addition, identify 
environmental education and low-impact recreation opportunities by incorporating 



 

 77 

walking trails, interpretive signage, and creating outdoor classrooms within the 
upstream portion of the reach. This can be integrated with the plans for the Discovery 
Center. 
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SUMMARY 
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Lario Creek 

“Opportunities and 
Constraints” Report 
Technical Advisory 

Committee Meeting #1 
Summary 

 
Date: September 9, 2004 
Time: 1:00 – 3:30 PM 
Location: Conference Room B  
 County of Los Angeles  
 Department of Public Works 
Participants: See attached sign in sheets  
 (Appendix A)   
 
I.    Meeting Purpose and Overview 
 

• This meeting focused on the Lario Creek Stream Enhancement Project, 
Opportunities and Constraints Document. This document identifies existing 
conditions and discusses the opportunities and constraints for this multi-objective 
project.  Prior to the meeting, copies of the documents were provided to the following 
Technical Advisory Committee members: 

 
1. United States Army Corps of Engineers 
2. County of Los Angeles Department Parks and Recreation  
3. Water Replenishment District of Southern California 
4. San Gabriel and Lower Los Angeles Rivers and Mountains Conservancy  
5. County of Los Angeles Sanitation Districts 
6. Central Basin Municipal Water District 
7. City of Whittier 
8. Southern California Edison 
9. San Gabriel River Discovery Center Project Manager 
10. County of Los Angeles Department of Public Works Water Resources, Flood 

Maintenance, Design, and Geotechnical and Materials Engineering Divisions 
 

• The project team conducted a PowerPoint presentation on the Lario Creek Stream 
Enhancement Project, Opportunities and Constraints Document.  The project team 
consisted of: 
 
Nishith Dhandha North East Trees 
Robert Gomez County of Los Angeles Department of Public Works 
Hasan Nouri Rivertech, Inc. 
George Annandale Engineering and Hydrosystems, Inc. 
Scott Holbrook Michael Brandman Associates  
John Ho CDM 
   

• Stakeholders were asked to validate or comment on the report findings. 
 
 



II.   Lario Creek Stream Enhancement Project, Opportunities and Constraints 
Presentation Overview 

 
The presentation covered the following topics: 

 
• Project objectives 
 
• Site layout 
 
• Overview of existing physical environment: 

 
1. Geotechnical investigations including soil erodability 
2. Channel hydraulics 
3. Area hydrology 
4. Area geomorphology 
5. Biological environments including wildlife 
 

• Overview of project opportunities and constraints based on:  
 

1. Site hydrology 
2. Fluvial geomorphology 
3. Biological environment  
4. Environmental considerations 
5. Sources of water 
6. Reclaimed water 
7. Storm water 
8. Collaborative opportunities 
9. Recreational/educational opportunities 
10. Regulatory requirements 
 
 

III.    Validation or Comments on Report Findings 
 
Attached in Appendix B are all comments received from stakeholders.  These comments were 
discussed in detail at the meeting.  No other comments were presented at the meeting. 
 
North East Trees and the County of Los Angeles Department of Public Works will be exploring 
the following three comments further to determine how best to integrate them into the project 
goals: 
 

• Opportunities within Southern California Edison easements 
• Limited and controlled access for horses and bikes within the natural area managed 

by the County of Los Angeles Department of Parks and Recreation 
• Public access and associated safety concerns from the County of Los Angeles 

Department of Parks and Recreation 
 
 
V.     Next Steps  
 
Rivertech is developing two draft alignment concepts that address all constraints and 
stakeholder concerns while considering a majority of opportunities possible.  These alignment 
alternatives will be sent for review after they are finalized in December 2004. 
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SANlTATlON DlSTRlCTS OF LOS ANGELES COUNTY 
JAMES F. STAHL 

Chief Engineer and General Manager 

Date: September 7,2004 

To: Nishith Dhandha 
North East Trees 

From: Monica Gasca and  arth ha R i n ~ o n . ~ " ~  
Los Angeles County Sanitation Districts 

Subject: Comments on Lario Creek Stream Enhancement Project, Opportunities and 
Constraints 

Thank you for providing us the opportunity to comment on the subject document. Below is a summary of 

our comments and concerns. 

Executive Summary, Bullet item #5 (page IV): "Untapped sources of reclaimed water and storm water can be 

channeled through Lario Creek and into adjacent wetlands/lakes. This water can provide necessary flows to sustain 

the proposed stream enhancements even when there will be no water delivers scheduled through Lario Creek." 

LACSD Comment: We request that this project consider the existing reclaimed water recharge permit limitations 

and spreading operations. We have attached a copy of the groundwater recharge permit for your information. The 

permit establishes volume and dilution requirements in terms of a water year (October to September) for reclaimed 

water spreading within the Montebello Forebay Groundwater Recharge Project, which includes the unlined reaches 

of the Rio Hondo and the San Gabriel Rivers in the vicinity of the Whittier Narrows area and at the Rio Hondo and 

San Gabriel Spreading Grounds. As a result of recharge permit requirements andl or maintenance activities at our 

treatment plants or spreading operations, a steady flow of reclaimed water into Lario Creek may not always be 

available. In addition, the amount of reclaimed water that can be recharged in accordance to the permit is already 

being used. As a result, it would not be possible to use more reclaimed water for this project. 

Opportunities and Constraints, Biological (page 16): "Figure 1 1  identifies several areas of interest for 

consideration during design for the channel realignment and habitat restoration project.. ." 
LACSD Comment: This section mentions that the City of Whittier's facilities located in the project area are not 

anticipated to be relocated, however, the District's Whittier Narrows Water Reclamation Plant (WRP) Zone 1 Ditch 

discharge point (discharge point 002) and discharge pipeline, which runs underneath the project area from the 

treatment plant to the San Gabriel River, are not mentioned and may be impacted by this project. 
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LACSD Comment on Environmental Considerations, Reclaimed Water section (pages 24 to 26): The source 

of the reclaimed water data referenced in this section is unknown and should be stated. 

LACSD Comment on Figure 15 (page 24): This diagram shows that the San Jose Creek WRP discharges to the 

San Jose Creek and to the Zone 1 Ditch and that the Whittier Narrows WRP discharges only to the Rio Hondo and 

Zone 1 Ditch, which is not correct. The San Jose Creek WRP discharges to the San Jose Creek and to the San 

Gabriel River upstream of the project area, and not directly to the Zone 1 Ditch. The Whittier Narrows WRP 

discharges to the Rio Hondo, the Zone 1 Ditch and to the San Gabriel River. 

LACSD Comment on Second paragraph (page 24): The first sentence ofthe paragraph incorrectly states the "San 

Jose" WRP instead of the "San Jose Creek" WRP. The Pomona, San Jose Creek and Whittier Narrows WRPs have 

reclaimed approximately 35,258 and 27 acre-feet (AF) of wastewater per day, respectively, for the five fiscal years 

used in this report (1997-2002) and not 260, 34 and 25 AF per day, respectively, as stated. Between 40,000 to 

70,000 AF of reclaimed water from the Pomona, San Jose Creek and Whittier Narrows WRPs have been unused 

during the last five fiscal years used in this report and not 50,000 to 70,000 AF as stated in this paragraph. 

LACSD Comment on Graphs (page 25): Based on LACSD data, the following information should be corrected in 

the graphs: ( I )  The amount of reclaimed water reused from the San Jose Creek WRP in fiscal years 1997-98,1999- 

2000,2000-0 1 and 2001 -02 was approximately 41 000,30000,42000 and 54000 AF. (2) The total amount of water 

reclaimed at the San Jose Creek WRP in fiscal year 2000-01 was approximately 94000 AF. (3) The total amount of 

water reclaimed at the Pomona WRP in fiscal year 1999-2000 was approximately 13000 AF. (4) The amount of 

reclaimed water reused from the Whittier Narrows WRP in fiscal year 1997-98 was approximately 1 1000 AF. 

LACSD Comment on First paragraph (page 26): The first sentence of this paragraph states "The Lario Creek 

project provides an opportunity to utilize reclaimed water currently being wasted to the ocean for groundwater 

infiltration and to provide a steady water source.. ." This statement should be corrected. Currently, the reclaimed 

water used for groundwater recharge is not "wasted to the ocean." As mentioned earlier, due to recharge permit 

constraints, increased groundwater recharge with reclaimed water above that already planned for the Montebello 

Forebay Recharge Project, is not viable. LACSD, LADPW and WRD work together to closely monitor the amount 

of reclaimed water recharged into the Montebello Forebay through the spreading grounds and unlined portions ofthe 

Rio Hondo and San Gabriel River. Wasting of reclaimed water occurs only during storm events when the amount of 

stormwater exceeds the spreading capacities or to prevent the exceedance of the permit recharge volume 

requirements. Also, as mentioned earlier, due to spreading operations, a steady flow of reclaimed water into Lario 

Creek may not always be possible. 
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LACSD Comment on Second paragraph (page 26): This paragraph states "Wetlands and/or the source of water 

facilities must be designed or modified to treat reclaimed water to the required levels for which the above referenced 

permit restrictions will not be applicable. Thus, the water treated will not be tallied as reclaimed water being 

infiltrated into the Montebello Forebay.. ." LACSD requests clarification regarding this statement. The reclaimed 

water delivered for recharge meets and exceeds all limits established in the permit. Additionally, even if the 

reclaimed water to be infiltrated received additional treatment, it will still be considered as reclaimed water and 

tallied as reclaimed water being recharged under the Montebello Forebay Groundwater Recharge permit. 

LACSD Comment on Infrastructure, Utilities and Landownership (page 27): This section lists "several 

infrastructure and utility elements within the study area that warrant recognition with regard to the project design", 

however, the District's Whittier Narrows WRP Zone 1 Ditch discharge point (discharge point 002) and discharge 

pipeline, which runs underneath the project area from the treatment plant to the San Gabriel River, are not mentioned 

and are significant to this project. 

LACSD Comments on Summary and Recommendations: 

We request that this section address some of the concerns presented in this memo. Further clarification and 

discussion is necessary in regards to the role of reclaimed water. Based on our review of this document, additional 

infiltration of reclaimed water, above that used for planned recharge, is not viable and as a result, this project would 

not be tapping a new water source. All reclaimed water infiltrated in the Montebello Forebay, including Lario 

Creek, would be counted towards compliance with permit limitations. We recommend that this project consider the 

use of groundwater or possibly water from other sources such as Legg Lake as a steady source. As previously 

mentioned, due to spreading operations in this area, a steady flow of reclaimed water or even stormwater into Lario 

Creek may not always be available and therefore should be addressed. Additionally, potential impacts to the 

District's Whittier Narrows WRP Zone 1 Ditch discharge point (discharge point 002) and discharge pipeline, which 

runs underneath the project area from the treatment plant to the San Gabriel River, should be considered. Any 

modification to the geometry and meandering pattern of the stream should accommodate these structures. 

R\MarthaUario Creek comments mr.doc 
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-----Original Message----- 
From: Connie Douglas [mailto:cdouglas@co.la.ca.us]  
Sent: Saturday, September 11, 2004 12:14 PM 
To: 'Nishith Dhandha (nishith@northeasttrees.org)' 
Cc: Boyd Horan; Kathleen Ritner; Mickey Long; Robert Ulrich 
Subject: LARIO CREEK 
  
Thank you again for putting together the presentation last Thursday on the Lario Creek project.  
Many of the questions that I had were answered.  As I stated at the meeting, the presentation 
on fluvial geomorphology was especially informative and enlightening. Per your request I am 
sending you information on the concerns that I voiced at Thursday's meeting. Please call me on 
Tuesday morning with your fax number and I will fax you a copy of the documentation that I 
have on the mitigation of the fenced "wildlife sanctuary" area of the park, which you requested 
from me at the meeting. More information could be obtained from he office of the County 
Counsel should you be interested.  
  
Areas of concern: 
  

• Increasing the flow of the water and the removal of barriers currently restricting public 
use.  As I stated in the meeting, the safety of our patrons is of the highest importance to 
the Department of Parks and Recreation. Currently, as you know, Lario Creek is, in 
essence, an unsightly drainage "ditch" that is surrounded in most areas by a high chain-
link fence.  I am concerned about making what one of our docents has termed an 
"attractive nuisance" that will draw children to the edge of what will be a fast moving 
stream. Some type of barriers should be considered to prevent patrons from falling into 
the water, to prevent accidents, injuries or worse.     

• Any trails connected with this project should be designated specifically for walking and/or 
hiking.  The designated horse and bicycle trails currently running through the park are 
more than adequate, in my opinion, for those patrons who currently utilize them.  
Connecting bike trails to the new "River Center" is something that we can look at down 
the road when we get a lot closer to the construction of the center than we are at this 
date. Keeping horses and bicycles out of the "natural" and/or restricted areas of the park 
is something that we have to deal with on a daily basis, and as I mentioned at the 
meeting is difficult enough with only two full-time employees at this facility.  

• Information on the new proposal by Public Works to bring "partially treated or reclaimed 
water" into the area needs to be approved by Parks and Recreation at the highest level 
before it is implemented.  

• Discussion last week on the possibility of setting up a "mitigation bank" also needs to be 
discussed with high-level staff at Parks and Recreation.  

  
The idea of a "meandering stream" sounds good.  We hope to see educational signage along 
the proposed trail related to water, plants and animals as well as some type of "fast water" 
warning signs. Again, we don't want to overdue it with signage, but must keep the safety of our 
patrons in mind at all times.  We are solidly behind bringing in more native plants to the area 
along with the removal of invasive or non-native species. The utilization of plants with fibrous 
root systems will, hopefully, help to reduce the constant erosion problems that we currently 
experience along the current "ditch." 
  



Thank you Nishith, for your work on this project, I look forward to seeing "Lario Creek" become 
a reality. This project has the potential to not only benefit the wildlife in the river corridor, but 
help to beautify the park for our park patrons and local community as well.  
  
Connie Douglas 
Regional Park Superintendent 
Whittier Narrows Natural Area & Nature Center 
1000 N. Durfee Avenue 
South El Monte, CA 91733 
Phone: (626) 575-5523 
Fax: (626) 443-5359 
email:  cdouglas@co.la.ca.us

mailto:cdouglas@co.la.ca.us
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-----Original Message----- 
From: Edward.Romero@sce.com [mailto:Edward.Romero@sce.com]  
Sent: Thursday, September 16, 2004 1:30 PM 
To: Nishith Dhandha 
Cc: Robert.Reid@sce.com 
Subject: RE: Lario Creek TAC meeting - Comments  
 
 
Hi Nishith.  I’m writing this note to provide you with some general comments and feedback to 
last weeks meeting on Sept. 9th.  Please be informed, these are comments solely from my 
viewpoint only, and that as the project unfolds and is reviewed by other SCE personnel, there 
will most likely be other considerations to address.  Over the next few weeks, I plan to meet with  
various SCE personnel  to gain a better understanding of all of SCE’s needs regarding this 
project.  Hopefully then, I can be of better assistance to you throughout this project and others 
as they arise. 
 
Meanwhile, here are some considerations and constraints to think about: 
 
In General: 
 

SCE requires significant clear areas around its towers and under its conductor lines to 
ensure accessibility to all of its equipment, towers and facilities, both overhead and 
underground, at all times.  SCE is opposed to wet areas within the Right of Way (R/W) 
Corridors.  SCE uses large trucks, cranes, and other equipment that can weigh up to 40 
tons on a 3-axle truck, and requires solid ground for equipment to be properly set up and 
operated in a safe manner.  Vegetation within the R/W Corridor needs to be sparse, and 
kept at very low heights to preclude fire and other hazards from accumulating.  Trees need 
to be few and far in-between and kept trimmed to a maximum height of 15’ feet, and shall 
not be planted directly underneath or such that the trees canopy is within 10’ feet of a 
conductor drip line.  SCE requires free and open access, at all times, convenient means of 
ingress and egress to and from the R/W Corridor.   As a norm, entry to R/W’s are exercised 
via trucks, automobiles, or other vehicles, or by foot.  Any gated entries must be capable of 
interlocking with SCE locks, so that SCE access is not compromised. 

Climbing discouragers must be placed on all towers that become exposed to general access 
by the public. 

Access roads should be a minimum of 16’ feet wide, capable of supporting 40 tons on a 3-
axle truck, and should have a minimum 50’ foot turning radius. 

Well, this is about it for now.  Please send back an e-mail to me so I know you have received 
these comments.  Thanks.  Talk to you later.  Ed R. 
 
Ed Romero 
Right of Way Agent 
Corporate Real Estate Operations 
Southern California Edison Co. 
Phone 714/934-0834, PAX 54034 
Fax 714/934-0865, or 54065 
 
 
 

mailto:Edward.Romero@sce.com
mailto:[mailto:Edward.Romero@sce.com]
mailto:Robert.Reid@sce.com


-----Original Message----- 
From: Edward.Romero@sce.com [mailto:Edward.Romero@sce.com]  
Sent: Thursday, 10/07/2004 9:03 AM 
To: Nishith Dhandha 
Cc: Robert.Reid@sce.com; Gomez, Robert 
Subject: RE: Lario Creek TAC meeting - Comments  
 
 
Hi Nishith.  At this time, I do not have any accurate maping or digital information regarding the 
location of this easement.  However, you may already have the information you are looking for 
on one of your drawings, entitled “Figure 1 Site Plan”.  This plan is a colorful, sort of abstract 
drawing that was attached to the back of the Lario Creek Opportunites and Constraints 
document dated August 2004.  This drawing appears to show the tower locations, which runs 
between Pond C and Ponds B.  At this point I estimate the width of this SCE easment R/W to be 
about 210’ feet wide, while the other SCE easement that is located at the north/east side of the 
project is about 250’ wide.  This site plan drawing shows the tower locations for both of these 
easement R/Ws.  Also, I have not verified any of the information on this drawing as being 
accurate, but everything seems to be well plotted out. 
Please call me at the number listed below and we can review the drawing together over the 
phone if you would like.  I plan to be in the office during the morning hours today.  Thanks.  Talk 
to you later.  Ed R. 
Ed Romero 
Right of Way Agent 
Corporate Real Estate Operations 
Southern California Edison Co. 
Phone 714/934-0834, PAX 54034 
Fax 714/934-0865, or 54065

mailto:Edward.Romero@sce.com
mailto:[mailto:Edward.Romero@sce.com]
mailto:Robert.Reid@sce.com


San Gabriel and Lower Los Angeles 
Rivers and Mountains Conservancy
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Public access restrictions – give some consideration to security, illegal 
homeless encampments etc. 

Page 
20 

Periodic pruning of large trees should not be part of the strategies to reduce 
water consumption – Trees in their natural state with deadwood etc are 
important habitat. 

Page 
21 

Wildlife sanctuary – Is this the area that is part of the court settlement and 
includes the pond. If so, the terms of the settlement should be noted in the 
report. There is confusion over Pond A…etc and the lakes referenced in this 
last part of the the second paragraph here. 

Page 
26 

Second paragraph: the distinction between treatment wetland and natural 
wetland should be made here. Also the report should cite the capacity of natural 
riparian areas to filter our specific contaminants such as nitrates and potassium.

Page 
26 

Fourth paragraph: How much run off is there? What capacities are the culverts 
designed for? 

Page 
26 

Sixth paragraph: cite consistency with the SGRMP 

Page 
29 

Who is going to manage the area once completed? $$? 



 



County of Los Angeles 
Department of Public Works 
Water Resources Division



 



 
September 8, 2004 
 
 
 
TO:  Robert Gomez 
  Watershed Management Division 
 
FROM: Gary Hildebrand 
  Water Resources Division 
 
ZONE 1 DITCH 
LARIO CREEK STREAM ENHANCEMENT PROJECT 
OPPORTUNITIES AND CONSTRAINTS REPORT 
 
We have reviewed the report and have the following comments: 
 
Executive Summary 
 

1. Paragraph 2; “…convey storm water runoff to the wetlands Rio Hondo River 
instead of the San Gabriel River,…” the justification for this grant involved 
conveying storm water through Zone 1 Ditch from the San Gabriel River to 
the Rio Hondo River.  

 
2. Bullet 6; “…low incoming sediment load…” will this be the case if we start 

diverting storm flows?  Since we do not currently divert storm flows we do not 
know the characteristics of sediment deposits. 

 
Hydrology (Page 5) 
     

1. Paragraph 1; The interpretation of historical flows through Zone 1 Ditch is 
flawed.  Historically, the two culverts, which were replaced in 1999 and 2001 
had limited flows through the Zone 1 Ditch to approximately 150 cfs.  We can 
presently convey 250 cfs through the ditch with plenty of capacity in the 
current culverts.  The current restrictions are at the intake gates and the 
actual channel.  Since the flow capacity of the ditch was historically much 
less than 250 cfs, this is what has primarily effected the average annual 
maximum being 156 cfs as opposed to channel losses.  The hydrology 
should be based on water available which would use data from the Army 
Corps of Engineers E322 gaging station in the San Gabriel River at Peck 
Road. 

 
2. Table 2;  Again the maximum daily flows do not consider water available.  If 

the goal is to increase capacity, availability should be considered.   
 
 



 
 
 
 
 
Hydraulics (Page 7) 
 

1. Paragraph 1;  “ 5 foot in diameter high and are 16 feet long wide.” These 
are box culverts not pipes.  The equation does not state the values used, 
however if  the box dimensions are used the equation 
reads…Q=2/3*0.9*16*5*(2/3*32.2*5)1/2  which equals approximately 497 
cfs.  These culverts were designed to carry 350 cfs with 2 foot of debris 
loading.  The clear flow would be significantly more.  The design of Lario 
Creek should consider the culverts adequate to carry 400 cfs, and not 
use them as a constraint.   

 
2. The flume and the Siphon Road Bridge should be analyzed as they are 

most likely a constraint.  
 
Hydrology (Page 12)  
 
As discussed earlier in our comments, the actual perceived losses in the Zone 1 Ditch 
may not be as large as suspected since the historic maximum daily flow rates shown in 
table 2 are the result of historic flow restrictions more so than infiltration losses. 

 
Public Access Restrictions (Page 20) 
 
Please note there is no fencing separating Zone 1 Ditch from the access road. 
 
Reclaimed Water (Page 24) 
 

1. Figure 15;  The schematic is not correctly orientated.  Walnut and San 
Jose Creek should enter the San Gabriel River from the right as well as 
both reclamation plants.  There is no direct connection from San Jose 
Reclamation Plant to Zone 1 Ditch.  The label on the Whittier Narrows 
Dam should read “San Gabriel Side” not spreading grounds side.  The 
Los Angeles River does not connect to the Whittier Narrows Dam Rio 
Hondo Side.  This side of the dam outlets into the Rio Hondo Channel.  
Radial Gates downstream divert flow either to the east or west side of 
Rio Hondo Spreading Grounds.  The Rio Hondo Channel continues past 
the spreading grounds to join with the Los Angles River. 

 
2. The allowable quantity of reclaimed water recharged each year in 

compliance with the RWQCB permit is calculated as the sum of the 
reclaimed water discharged into the spreading grounds downstream of 
Whittier Narrows Dam plus all infiltration losses incurred behind Whittier 



Narrows Dam as the reclaimed water flows through the system. 
Therefore, reclaimed water wasted to the ocean is primarily done so 
since it is in excess of what can be used for recharge under the permit.  
Thus any infiltration losses resulting from reclaimed water used along 
the Zone 1 Ditch for wetlands and/or lakes would be included as water 
recharged under the permit. 

 
Any investigation into the feasibility of receiving a separate permit from 
the RWQCB to allow more highly treated reclaimed water to be used for 
groundwater recharge will need to include the Los Angeles County 
Sanitation District and the Water Replenishment District of Southern 
California. 

 
  

Infrastructure, Utilities and Landownership (Page 27) 
 
Please note there is a 100 foot flood control easement for Zone 1 Ditch. 
 
Operational Requirements (Page 29) 
 
The Zone 1 Ditch presently does not have any time restrictions on when maintenance 
can be performed, unlike our natural bottom flood control channels.  Since we would be 
purposely increasing and enhancing habitat along the Zone 1 Ditch through this project, 
we should avoid accepting any significant maintenance restrictions which will reduce, 
our present operational flexibility.  This should be dealt with as part of the Safe Harbor 
Agreement and/or regulatory permits.   
 
If you have any questions concerning the comments on the report please feel free to 
contact Ken Zimmer at extension 6186. 
 
cc: Water Resources (Zimmer, Wood, files) 
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Lario Creek 

“Opportunities and 
Constraints” Report 
Technical Advisory 

Committee Meeting #2 
Summary  

 
Date: December 15, 2004 
Time: 10:00 AM 
Location: Small Dining Room, County of Los Angeles, Department of Public Works 
Participants: See attached sign in sheets  
 (Appendix A)   
 
I.    Meeting Purpose and Overview 
 
 A. The purpose of this meeting was to present the findings of the Lario Creek Stream 

Enhancement Project, Concept Plan Alternatives Document and obtain comments 
from the Technical Advisory Committee (TAC) members on the two alignments 
described in the document.  Prior to the meeting, copies of the document were 
provided to the following entities: 

 
1. United States Army Corps of Engineers 
2. County of Los Angeles Department Parks and Recreation (DPR)  
3. Water Replenishment District of Southern California 
4. San Gabriel and Lower Los Angeles Rivers and Mountains Conservancy  
5. County of Los Angeles Sanitation Districts 
6. Central Basin Municipal Water District 
7. City of Whittier 
8. Southern California Edison (SCE) 
9. San Gabriel River Discovery Center Project Manager 
10. Regional Water Quality Control Board- Los Angeles 
11. California Department of Fish and Game 
12. California Department of Health Services (DHS) 
13. County of Los Angeles Department of Public Works Water Resources, 

Flood Maintenance, and Design Divisions 
 
 
II.   Lario Creek Stream Enhancement Project, Concept Plan Alternatives Presentation 

Overview  
 

A.  The project team conducted a PowerPoint presentation on the Lario Creek Stream 
Enhancement Project, Concept Plan Alternatives Document outlining the design 
constraints, bioengineering concepts, and the proposed alignments, channel 
cross-section, and liner system concepts. 
 

III.    Validation or Comments on Report Findings 
 

Attached in Appendix B are all comments received from stakeholders.  These comments 
were discussed in detail at the meeting.  Additional comments made in the meeting are as 
follows: 



 
A. DHS staff questioned whether any contaminants (if present) in the groundwater 

could leach into Lario Creek.  The Project Team responded that the planned liner 
system will be designed to prevent any interaction between the groundwater table 
and Lario Creek flows.  

  
B. SCE staff reiterated their comments from the first TAC meeting that the planned 

alignments must respect and accommodate SCE's easements and preserve access 
to their facilities.  
 
It was decided that a meeting between North East Trees (NET), County of Los 
Angeles Department of Public Works (DPW), and SCE should be arranged to 
develop consensus between the three entities. 
  

C. DPR staff indicated: 
a. concerns regarding safety issues related to the flow velocity in Lario Creek and 

questioned whether the anticipated flows could be potentially dangerous to 
children touring the Nature Center.   

b. any realignment within the Wildlife Sanctuary should be done in a manner that 
minimizes disruption of the habitat within the sanctuary.   

c. the least Bell's vireo consistently nest within the Sanctuary area and that the 
conceptual alignment must respect their occupied habitat.  

 
It was decided that a meeting between NET, DPW and DPR should be arranged to 
develop consensus between the three entities.  

 
 
IV.     Next Steps 
 

A. A joint Community meeting/workshop with the San Gabriel Discovery Center will be 
held March 19, 2005 from 9:30 AM – 12:00 PM at the Whittier Narrows Nature 
Center. A separate invitation will be sent to TAC. 

B. TAC will receive a complete draft concept plan alternatives report via mail and 
electronically for review and comment.   
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Army Corps of Engineers 



 



Lario Creek Enhancement Project Technical Advisory Committee #2 
Army Corps of Engineers 
COMMENTS 
 
Nishith -  
 
This email reiterates comments I had made during our meeting.  First, the project will 
require a section 404 permit from our office for discharge of fill into the existing Lario 
Creek since it is considered a water of the U.S.  Second, it is likely that a Standard 
Individual Permit (SIP) would be required (as opposed to a Nationwide Permit).  A SIP 
could potentially take several months to review.  Thus it would be prudent for Public 
Works and North East Trees to take this into consideration for the development of this 
project.  Last, if you or Robert are not familiar with our program I suggest that you take 
advantage of resources within Public Works (such as Programs Development) that are 
familiar with our permitting process.  Feel free to contact me with further questions. 
 
Thanks 
 
Kenneth Wong  
Project Manager  
 
 
 
U.S. Army Corps of Engineers, Regulatory Branch  
915 Wilshire Blvd, Los Angeles, CA 90017-3401  
phone: 213-452-3290  
fax:  213-452-4196  



 



County of Los Angeles 
Department of Parks and Recreation 



 



Comments on Lario Creek Stream Enhancement Project – Enhancement Concept Plan 
Alternatives    
 
In general comment, the meanders of both alignments proposed are very extensive and will 
impact much existing native vegetation and cross existing nature trails.  Much more gentle 
meanders would be preferred, closer to the existing Zone 1 ditch alignment. 
 
Alternative 2 is particularly negative coming too close to the Nature Center parking lot and 
impacting over 20 trail crossings.  Alternative 1 alignment includes more reasonable meanders, 
but is still very broad through the existing Wildlife Sanctuary with trail system.  There is no need 
to bring Lario Creek to the Nature Center or parking lot; we can bring the people to the creek, a 
very short walk. 
 
Fig. 1C Alignment map: 
The proposed channel through the Mitigation Lakes Area crosses at least six existing roads and 
trails.  County Parks would require maintenance and hiking access through the area.  Bridges or 
culverts would be needed at each crossing. 
 
Alternative 1 and 2: 
Will the very large meanders in the Protected Habitat Area (Raptor Area south of Siphon Road) 
actually support hydrologic flow? 
 
What protection is provided for public safety, especially children, during peak flows through the 
entire creek?  Zone 1 ditch is currently entirely fenced. 
 
Fig. 1D: 
Again, how does public cross the meandering channel, which cuts through multiple existing 
nature trails? 
 
Erosion at the bends in the creek will be an issue.  Compacted earth does not seem adequate 
based on decades of field experience.  Native boulders imbedded as “rip-rap”  (without 
concrete) should be considered at all downstream bends. 
 
No “out-pocket” wetlands or side marshes are shown on the alignments.  Are these planned?  
Are any connections supplying water to existing wildlife lakes planned? 
 
The Mitigation Lakes Area (labeled as “Wildlife Sanctuary – limited access”) is a previous 
mitigation project area resulting from a 1975 out-of-court settlement with the County and Army 
Corps.  Lario Creek should be routed around the Mitigation Area or utilize the existing alignment 
through the area with bank and vegetation enhancement only. 
 
 
 
Michael Long (and input from Connie Douglas, Whittier Narrows) 
Natural Areas Administrator, Acting 
Eaton Canyon Nature Center 
1750 N. Altadena Dr. 
Pasadena CA 91107 
(626) 398-5420  fax: (626) 398-5422 



 



           County of Los Angeles 
      Department of  Public Works  
              Design Division



 



Lario Creek Enhancement Project Technical Advisory Committee #2 
LA County Public Works - Drainage Design 
COMMENTS 
 
 
1.      Please state in your final report the alignment that you recommend.  
 
2.      The Dominant Discharge was calculated to be 275 cfs based on the flow from the Diversion gate 
only.  The flow from the two storm drains to be connected to Lario Creek must be considered in the 
design Q.  Please provide design hydrology information for the two storm drains. 
 
3.      Please provide hydraulic calculations showing that the capacity is 600 cfs for the two existing 
culverts.  
 
4.      Refer to Table 1 in the Enhancement Concept Plan Alternatives: The slope for alignment 2 should 
be smaller or flatter compared to the slope for alignment 1 since it is longer.  Please clarify.  Please 
provide a water surface profile for both alignments. 
 
5.      Please describe the extent of the liner system.  Will the liner be included in the floodplains?  
 
6.      Vegetation is planned for the floodplain only.  5’ of backfill would not be necessary as an erosion 
allowance since the floodplain would not be subject to constant erosion.  The extra backfill is excessive 
and would create an incredible amount of fill to be disposed of.  2-3 feet seems adequate. 
 
7.      5’ of backfill would not be necessary for the active channel since no vegetation is planned for this 
area.  5’ of backfill and additional excavation for the clay and compacted soil would create an immense 
amount of fill which will create many disturbances.  Please decrease the depth of backfill. 
 
8.      Please recommend the culvert size and material for the culvert at Siphon Road.  
 
9.      Please describe the method on how the ponds will be fed.  
 
10.    The spillway invert elevation is higher than the invert elevation for Point A and B.  This will back up 
the drain and cause flooding.  Please perform a hydrograph analysis to calculate the storage needed and 
place the new spillway invert accordingly. 
 
11.     Erosion protection is necessary for the spillway since water will be stored in this area.  
 
12.     The hinged trash rack at B was not intended to be a trash rack.  It is a protective bar to prevent 
people from entering the drain. It is recommended to keep the protective bar in place and also add one at 
point A.   A trash rack should be installed at the upstream end to prevent trash from entering the drain for 
the culvert at point A. 
 
 
TJ Moon 
LA County Public Works - Drainage Design 
626-458-7847 
626-458-7827 (fax) 
 
 
 
 



 



County of Los Angeles 
Department of Public Works 
Water Resources Division



 



February 16, 2005 
 
 
 
TO: Rod Kubomoto 
 Watershed Management Division 
 
FROM: Fred M. Rubin 
 Water Resources Division 
 
LARIO CREEK STREAM ENHANCEMENT PROJECT 
ENHANCEMENT CONCEPT PLAN ALTERNATIVES 
 
We have reviewed the Enhancement Concept Plan concerning the Zone 1 Ditch and 
have the following comments: 
 
1) The two proposed alignments are not within the current easement, therefore a 

new easement would be needed with the Army Corps of Engineers.  Along with 
the new easement, a provision allowing us to maintain the channel without major 
restrictions would be needed to ensure that design flows will continue to pass 
through the channel.  

 
2) The intake structure into the Zone 1 Ditch will not convey 400 cfs under its 

current configuration.  The intake structure would need to be redesigned to 
convey the desired flows. 

 
3) Both alternatives bypass the concrete measuring flume along the existing Zone 1 

Ditch.  This is a critical measuring location for water conservation activities.  The 
realignment would require a new gaging station to be installed. 

 
4) Figure 10 describes the relocation of existing double culverts.  The section of the 

levee should be evaluated for any adverse effects due to the increase in water 
depth.  The 8-inch drain pipe will be prone to clogging, and an adequate slope 
will be needed to minimize maintenance.  Access will be required to operate the 
valve, such as a catwalk, when water is ponded. 

 
If you have any questions, please contact Ken Zimmer at 458-6186. 
 
KZ:jac 
P:WRD\ops\users\kaz\zone11204.doc 
 
cc: Water Resources (Hildebrand, Files) 



 



Los Angeles County 
Sanitation Districts



 



SANlTATION DISTRlCTS OF LOS ANGELES COUNTY 
JAMES F. STAHL 

Chief Engineer and General Manager 

Date: January 7,2005 

To: Nishith Dhandha 
North East Trees 

From: Christian Alarcon @ 
Los Angeles County Sanitation Districts 

Subject: Comments on Lario Creek Stream Enhancement Project, Enhancement Concept Plan 
Alternatives 

Thank you for providing us the opportunity to comment on the subject document. Below is a summary of our 

comments and concerns. 

LACSD Comment on Alignments (page 1): The second paragraph in this section describes the main constraints on 

the proposed channel alignments. These constraints are the existing facilities and structures, which includes the 

Whittier Narrows WRP discharge pipeline. Although it is mentioned, this section fails to describe that this pipeline has 

three discharge locations along the pipeline, including one to the Zone 1DitchLario Creek. At this point, we are unsure 

if the evaluated constraints consider our discharge outfall to the Lario Creek. We request that our treatment plant outfall 

locations be shown on Figures 1-A, 1-B, 1-C and 1-D. The figures show the alignment of the pipeline, however, they 

fail to show the outfall locations. The locations of the outfall structures are shown on the pipeline plans sent to you in 

September 2004. 

Habitat Improvements, Off-Stream Habitat (page 6): "Finally, it is important to recognize that the existing Lario 

Creek structure would be abandoned in place if a new alignment were constructed. The existing empty structure would . 
then provide two advantageous opportunities. First it could accommodate a substantial portion of the excavated "fill" 

generated by construction of a new Creek alignment." 

LACSD Comment: If a new Creek alignment is constructed and the current structure is abandoned, LACSD requests 

that a discussion be included to determine where a new discharge location to the Lario Creek will be located along the 

new alignment. As shown in Figures 1 -C and 1 -D, the new alignments cross the discharge pipeline at a new location 

making our existing discharge outfall to the Zone 1 DitchJLario Creek unusable. 

LACSD Comment on Liner System Alternatives (page 6): LACSD agrees with the need for a liner system under the 

new channel alignment. This should prevent any reclaimed water from infiltrating to the groundwater and being tallied 

towards the recharge volume limitation. LACSD also recommends using a liner system under the wetlands area if 

reclaimed water is to be used. 

L:\chrisVario Creek EnhsncementVario Creek Enhancement Concept Plan Alternatives Commentsmr.doc 



 



San Gabriel River Discovery Center 



 



 
 

 
 

SAN GABRIEL RIVER DISCOVERY CENTER 
11310 Valley Blvd., El Monte, CA 91731  (626) 443-1127 

 
December 29, 2004 

 
Mr. Nishith Dhandha, Project Manager 
North East trees 
570 W. Avenue 26, Suite 200 
Los Angeles, CA  90065 
 
Dear Mr. Dhandha, 
 
On behalf of the San Gabriel River Discovery Center, I am pleased to offer comments on 
the “Enhancement Concept Plan Alternatives” Report dated December 2004.  We believe 
the work of North East Trees, County Department of Public Works, and your consultant 
team has very effectively captured the vision of the Discovery Center in creating a natural 
stream environment that can be an important illustration of the wetland environment that 
formerly existed in Whittier Narrows.  Restoration of a portion of this environment will 
help visitors to the Discovery Center understand the dependence of modern populations 
on the resources of the San Gabriel River. 
 
Our comments are as follows: 
1. While Lario Creek in any configuration will offer an excellent opportunity for 

Discovery Center visitors to view natural habitat and flowing water, alternative 
alignment 2 offers the greatest proximity to the Discovery Center. 

2. It is likely that additional fill material may be required for the Discovery Center 
project, regardless of which site is selected.  Although neither project schedule is well 
defined at present, it may be possible to utilize a portion of the excess cut material 
from Lario Creek at the Discovery Center site. 

3. Habitat restoration is a key objective of several of the agencies involved with the 
Discovery Center.  Upper District is also involved with increasing use of recycled 
water for irrigation at Whittier Narrows.  As irrigation needs for enhanced riparian 
habitat along Lario Creek are defined, discussions should take place with Discovery 
Center participants to evaluate ways to compensate for water used in irrigation. 

4. It is strongly encouraged to examine alternatives that allow at least a portion of the 
Lario Creek flow to maintain circulation through Lake Aquatecos and the lakes in the 
preserve area. 

5. It is recommended that trail alignments along Lario Creek provide for visitor visual 
contact with the creek, but also that some meanders are left isolated to enhance 
protection for nesting birds.  Alignment 2 would seem to provide more opportunities 
both for stream-associated habitat restoration and for provision of habitat resources 
isolated from human visitation. 



Mr. Nishith Dhandha 
December 29, 2004 
Page Two 
 
6. Thomas Hacker Architects and their design team will be developing the interpretive 

plan and exhibit content for the Discovery Center in the next few months.  Lario 
Creek offers an excellent exhibit to illustrate the Discovery Center’s overall message.  
We look forward to the opportunity to work with you on interpretive elements for this 
project. 

7. Based on our telephone conversation on Monday, December 27, the Discovery 
Center’s first public meeting is being planned to occur on Saturday, February 26, 
2005, as a joint meeting with the Lario Creek Project. 

8. Based on comments by DPW operations personnel at the December 15, 2004 
meeting, opportunities for flows in excess of 275 cfs are limited.  While maintaining 
the flow channel clear of vegetation is advisable for hydraulic reasons, it may be 
desirable to design the flow channel for less than 275 cfs to allow a small portion of 
the normal flow to spill into the flood plain in support of vegetation planted there. 

9. Under current operations, inlet gates to Lario Creek are normally closed when flow is 
diverted to spreading basins on the San Gabriel River.  Consideration should be given 
to maintaining a small amount of flow in Lario Creek at all times. 

10. Habitat restoration along Lario Creek would appear to be desirable mitigation for 
projects that remove riparian vegetation elsewhere in the watershed.  Contact should 
be made with the California Department of Fish and Game to potentially allow 
identification of Lario Creek as a designated mitigation project. 

11. Agencies involved in the Discovery Center are interested in exploring use of wetland 
vegetation for enhancing quality of tertiary treated reclaimed water.  Such a project 
would be worth exploring during design development of Lario Creek. 

12. Removal of the storm water discharge pipes that cross Lario Creek near its inlet is 
strongly encouraged.  In addition to the deficiencies cited in Appendix A, these pipes 
cause backflow from the San Gabriel River under high water conditions into the 
Nature Center area. 

 
The participants in the Discovery Center look forward to working with the Lario Creek 
project in a cooperative venture to help assure the implementation of both facilities.  If 
you would like clarification on any of these comments, please contact me at (626) 968-
4572. 
 
      Sincerely yours, 
 
 
 
 
      Jeff Yann, 
      Project Manager 



  

 
ALIGNMENT REVIEW WITH  
COUNTY OF LOS ANGELES  

DEPARTMENT OF PARKS AND RECREATION
                          JANUARY 20, 2005  



 



              

 
Lario Creek 

Enhancement Project 
 

Alignment Review with 
County of Los Angeles  

Department of              
Parks and Recreation  

 
Date: January 20, 2005 
Time: 10:30am  
Location: Whittier Narrows Nature Center 
 Exhibit Room 
Participants: Mickey Long, Connie Douglas - LACDPR 
 Marty Moreno, Rama Rydman, Robert Gomez - LACDPW 
 Nishith Dhandha - NET 
 
 
1.0      Meeting Objectives and Goals: 
 
The meeting purpose was to discuss County of Los Angeles Department of Parks and 
Recreation’s (LACDPR) issues and concerns on the draft alignments for Lario Creek.   
 
 
2.0      Discussion of General Issues: 
 
2.1 Alignments  
  

2.1.1 LACDPR prefers more gentle meanders that are closer to the existing alignment. 
2.1.2 LACDPR will require access along any alignment for maintenance and 

monitoring. 
2.1.3 The proposed alignment configurations are required to minimize water velocity 

and its erosion forces. 
 
2.2 Public Access and Safety 

 
2.2.1 LACDPR requests protection to be provided for public safety, especially children, 

during peak flows through the entire creek.  
2.2.2 The channel will be designed so that the flow velocities and slopes do not exceed 

thresholds of safety.  If it is impractical to design the entire channel within these 
thresholds, access to certain sections of the channel will be off limits. 

2.2.3 Vegetation, berms, and fencing can be used as necessary to safeguard the 
public to reduce safety concerns and liability issues. 

 
 
2.3 Protection of Existing Resources 
 

2.3.1 LACDPR feels that the proposed alignments will impact a major portion of the 
existing native vegetation.  

2.3.2 LACDPR requested that conditions of the Wildlife Sanctuary settlement be 
adhered to in the improvement of Lario Creek. 



2.3.3 Impacts to native vegetation will be temporary.  California Department of Fish 
and Game mitigation requirements will offset impacts caused by channel 
construction. 

2.3.4 Conditions of the Wildlife Sanctuary settlement and Raptor Management Area 
will need to be adhered to in the improvement of Lario Creek.  The proposed 
alignments within the Sanctuary area will improve the habitat and foraging value 
of the area. 

2.3.5 Construction impacts to area will be temporary. 
  
2.4 Campus Plan 
 

2.4.1 LACDPR stated that the proposed alignments will impact a major portion of the 
existing trails. 

2.4.2 Trails network will be designed to enhance the visitor experience. 
2.4.3 Trails and maintenance roads will need to be realigned to complement the new 

creek alignment. 
2.4.4 The community may request limited and controlled access through the project 

area for horses and bikes. 
  

2.5 Maintenance and Operations 
 
2.4.1 LACDPR stated that the channel improvements will require the revision of current 

management strategy for the site. 
2.4.2 The channel will be designed to require minimal, if any, maintenance. 
2.4.3 The bioengineering along with the extent of the meanders will prevent channel 

erosion problems. 
2.4.4 Vegetation, berms, and fencing can be used as necessary to safeguard the 

public to reduce safety concerns and liability issues. 
 

2.6 Vision for the Future 
 

2.5.1 Channel improvements will provide additional habitat, a riparian corridor, and a 
year-round source of water for vegetated areas.  

2.5.2 Improvements to Lario Creek will complement future visions of the planned 
projects in the area. 

 
 
3.0 Action Items: 
 
3.1 LACDPR will:  
  

3.1.1 Request any additional comments from their department and submit to NET 
3.1.2 Indicate their preference on which alignment to pursue  
3.1.3 Work with LACDPW throughout the design development  

 
3.2 NET and/or LACDPW will: 

 
3.2.1 Submit the draft concept report (up to 30% design), 60% and 90% design plans 

to LACDPR for comments. 
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