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Executive Summary 
This report provides a conceptual overview of the proposed Echo Park Lake 
Rehabilitation Project (project).   

ES.1 Project Overview 
Located at 751 Echo Park Avenue, in the Echo Park/Silverlake community of Los 
Angeles, Echo Park Lake is a 13-acre urban lake surrounded by 16 acres of 
recreational open space.  Echo Park Lake is connected to the existing storm drain 
system and provides hydraulic relief to the neighboring area.  Water quality is a 
serious concern in the Lake, and it was identified on the 2006 California 303(d) list of 
impaired water bodies for the following pollutants/stressors:  algae, ammonia, 
copper, eutrophic, lead, odor, PCBs, pH, and trash.  The lake and associated 
recreational space is an asset to the community, providing recreational opportunities 
such as boating and fishing.     

The overall project objective is to improve water quality in both the lake and the Los 
Angeles River Watershed by rehabilitating the lake so that it can contribute to 
improving the water quality of urban runoff in the watershed.  The retention of urban 
runoff will enable settling and removal of fine suspended sediments, as well as metals 
which are attached to the sediments, promote biological processing and removal of 
nutrients and bacteria from the runoff, and provide flood protection to downstream 
areas.  A significant reduction in trash, heavy metals, bacteria (total coliform, fecal 
coliform, enterococcus), total suspended solids, oil and grease, and nutrients 
(nitrogen) will assist the City in meeting the current and future Total Maximum Daily 
Load (TMDL) requirements.   

An additional objective of this project is to reduce the current use of municipal water 
resources to maintain the level of the lake.  This project is also consistent with the 
Regional Water Quality Control Board’s (RWQCB) intent to restore beneficial water 
quality uses in urban lakes. Currently, the Los Angeles Regional Water Quality 
Control Board lists the following as existing beneficial uses for Echo Park Lake: Non-
Contact Water Recreation (REC-2); Warm Freshwater habitat (WARM); Wildlife 
Habitat (WILD); and Wetland Habitat (WET).  

Echo Park Lake was originally designed as a flood control retarding basin to provide 
hydraulic relief to the surrounding storm drain system in the form of absorbing the 
peak flow during storm events.  Deterioration of the storm drain system 
infrastructure and limited knowledge of the operation and control of the outlet 
structure have prevented the lake from functioning as it was designed.  As a result, 
large quantities of potable water are continuously supplied to maintain the lake level.  
The inability of Echo Park Lake to function as designed coupled with high bacteria 
levels in the lake associated with large numbers of domestic and exotic waterfowl 
including ducks, pigeons, seagulls, geese and turtles, contribute to poor water quality 
in downstream receiving waters and have led to the listing of those waters as 
impaired on the 2006 California 303(d) list.  As the bacterial loading is a result of 
natural causes, best management practices (BMPs) have been included (e.g. in-lake 
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basin, in-lake vegetation and habitat improvements, and lake edge improvements) to 
address high bacterial levels from domestic and exotic waterfowl.  In addition, a 
waterfowl management program has been recommended for discussion with the 
community by the Los Angeles Department of Recreation and Parks (RAP).  
Attempting to address the bacteria issues through implementation of advanced 
technological means such as UV systems is not recommended.  The proposed Echo 
Park Lake Rehabilitation Project improvements for which Proposition O funds are 
requested include preliminary studies and site investigations to proceed with pre- 
design, engineering and design documentation tasks, permitting of proposed 
improvements, construction of structural improvements to the lake and storm drain 
infrastructure, water quality related BMPs, habitat restoration, educational efforts 
pertaining to water quality improvements, and post construction monitoring.  As only 
limited investigations have been done to date, a significant portion of the project 
recommendations in this concept report must focus on these tasks.  A phased 
approach is recommended as follows:  

 Phase 1 - Pre-Design:  Preliminary design site investigations, outreach & 
coordination;   

 Phase 2 – Design:  Design documents, permitting and outreach;  

 Phase 3A – Construction:  In-lake and storm drain improvements;  

 Phase 3B – Construction:  Lake edge improvements, parkland structural BMPs, 
water conservation, educational elements and habitat restoration; and  

 Phase 4 – Post-Construction: Beneficial occupancy/project completion.     

The required preliminary design site investigations and specific improvements which 
comprise the Echo Park Lake Rehabilitation Project are discussed below.  Figure ES-1 
shows the location of the components of the proposed project.  
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Source:  Los Angeles Bureau of Sanitation, Watershed Protection Division  

Figure ES-1 Echo Park Lake Improvements
Note:  Draining the lake and removal of contaminated lake sediment, replacement of the lake 
liner, and modifications to the aeration system are components of the Echo Park Lake 
Rehabilitation Project. 
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ES 1.1.1 Preliminary Design Site Investigations 
Limited investigations have been conducted pertaining to Echo Park Lake relative to 
the improvements proposed for this project.  Beyond the routine pre-design and pre-
construction site investigations, a hydrology & hydraulic study and a lake sediment 
characterization study will be initiated during Phase I (Pre-design) of the Echo Park 
Lake Rehabilitation Project.   

ES 1.1.2 Echo Park Lake Rehabilitation Project Components 
Specific project improvements, (refer to Figure ES-1), that constitute the Echo Park 
Lake Rehabilitation Project include the following: 

In-Lake Basin Improvements 
 Draining the Lake and Removal of Contaminated Lake Sediments 

 Replacement of Lake Liner 

 Redesign of Concrete Storm Drain Inlet Structures 

 Sediment Basin/Media Filter 

 Lake Outlet Structure 

 Potable Water Inlet 

 Lake Aeration 

In-Lake Vegetation and Habitat Improvements 
 Lotus Bed Reconditioning 

 Submerging the Existing Floating Wetland Islands 

 Lake Edge Treatments, Including Terraces 

Parkland Structural BMPs 
 Grassy Swales/Infiltration Strips 

 Porous pavement 

 New “SMART” Irrigation System 

 Educational Signage and Kiosks 
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Pollutant Removal  
According to the City of Los Angeles Bureau of Sanitation (BOS) Best Management 
Practice (BMP) model, the tributary area which drains to Echo Park Lake is 
approximately 356 residential/commercial acres.  Urban runoff from the tributary 
area is captured in the City’s and County’s storm drain system and is conveyed to the 
Lake.   

Targeted pollutants include the following: 

 Trash; 

 Heavy Metals; 

 Total Coliform; 

 Fecal Coliform;  

 Enterococcus; 

 Total Suspended Solids; 

 Oil and Grease; and  

 Nutrients (Nitrogen).  

The City of Los Angeles selected five BMPs to represent the BMPs which will be 
employed at Echo Park Lake.  Listed in sequential order, the five BMPs are:  “Multi-
chambered Treatment Train”, “Extended Detention Pond”, “Porous Pavement”, 
“Vegetated Swale”, and “Vortechs”.  Construction of the aforementioned project 
improvements will yield an estimated 100 percent pollutant removal for nearly all of 
the pollutants listed in Table ES-1.         

Table ES-1
Pollutant Load Data, Calculations, and Percent Removal

Pollutant 
(lb)

Influent 
Load Effluent Load

Percent 
Removed

Total Coliform* 257044 51409.00 80%
Fecal Coliform* 168591 67436 60%
Fecal Enterococcus* 102988 20598 80%
Total Suspended Solids 5534 10 100%
Oil and Grease 67.46 12.15 82%
Total Aluminum 60.51 0.00 100%
Total Copper 1.24 0.00 100%
Total Lead 0.71 0.00 100%
Total Nickel 0.09 0.00 100%
Total Zinc 9.08 0.00 100%
Dissolved Zinc 5.56 1.35 76%
Total Kjeldahl Nitrogen 185.18 106.47 43%
*    units are expressed in MPN/100m
Source:  City of Los Angeles Bureau of Sanitation - Watershed Protection 
Division
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Table ES-2 highlights BMP removal efficiencies for each of the project BMPs and 
should be considered along with Table ES-1 in understanding expected water quality 
benefits from the Echo Park Lake Rehabilitation Project.  For example, a trash 
reduction BMP (such as a CDS or Vortechnics Unit) will capture 100% of floatables.  
This is included in Table ES-2, but not in Table ES-1.  However, the two tables taken 
together do address expected pollutant removal benefits. 
 

 

Table ES-2 
Echo Park Lake Rehabilitation Project Components 

In-Lake Basin and Storm Drain 
Improvements 

Applicability Expected Benefit 

Lake Dredging Remove contaminated 
sediments from the bottom of the 
lake 

Improve the flood control 
capacity of Echo Park Lake and 
decrease the movement of 
contaminated lake sediments to 
downstream receiving waters 

Continuous Deflective Separation 
(CDS) or Vortechnics Unit 

Captures 80% of TSS; captures 
100% floatables; capable of 
capturing 80-90% oil and grease, 
reduces phosphorus by 15-80%, 
reduces metals by 15-80% 

Reduces trash in Echo Park 
Lake and provides some 
treatment of flows 

Aeration System Provides mixing and circulation 
to lake 

Reduce algal growth; reduce 
odors; increase oxygen levels; 
reduce inorganic chemical 
release from sediment; improve 
pH 

Redesigned Storm drain Outfalls 
with sediment trap / media filter 

Reduces TSS by 30-80%; 
reduces nitrogen by 15-80%; 
reduces total phosphorous by 
15-80%; reduces heavy metals 
15-80% 

Reduce sediment loads (and 
adsorbed pollutants) to Echo 
Park Lake; fix pollutants through 
root uptake; improve water 
quality; improve habitat 

In-Lake Vegetation and Habitat 
Improvements 

Applicability Expected Benefit 

Constructed Wetlands / Aquatic 
Vegetation (submerged wetland 
islands and lake edge 
treatments) 

Reduces TSS by 50-80%; 
reduces nitrogen by approx. 
30%; reduces total phosphorous 
by 15-45%; reduces heavy 
metals 50-80%; reduces 
pathogens by approx. 30% 

Reduce sediment loads (and 
adsorbed pollutants) to Echo 
Park Lake; fix pollutants through 
root uptake; improve water 
quality; improve habitat 

Parkland Structural BMPs Applicability Expected Benefit 
Grassy Swales / Infiltration 
Strips* 

Reduces TSS by 30-80%; 
reduces nitrogen by 15-80%; 
reduces total phosphorous by 
15-80%; reduces heavy metals 
15-80% 

Reduce sediment loads (and 
adsorbed pollutants) to Echo 
Park Lake; fix pollutants through 
root uptake; improve water 
quality 

Porous Pavement Reduces TSS by 65-100%; 
reduces total phosphorous by 
30-65%; reduces heavy metals 
65-100%, reduces pathogens by 
65-100%, reduces nitrogen by 
65-100% 

Reduce polluted runoff; reduce 
storm water runoff 

"Smart" Irrigation System Reduces water usage; reduces 
runoff that carries with it 
pollutants 

Reduce polluted runoff; 
conserves water 

TSS = total suspended solids.   
* Actual pollutant removal percentages vary depending on design of BMP and vegetation planted. 
Sources:  EPA, 1999; EPA, 1993; CWP, 2000. 
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ES.2 Project Costs   
Table ES-3 summarizes the project costs for the Echo Park Lake Rehabilitation Project 
for a total Proposition O request.  The total estimated project cost for the Echo Park 
Lake Rehabilitation Project and the amount requested from Proposition O is 
$84,263,313 as summarized in Table ES-3 below.  Preliminary costs estimates are 
further detailed in Section 8.   

 

Other secured funding sources for improvements to Echo Park Lake include: 
$600,000, from City Proposition K funding; these funds may be used for water quality 
and filtration improvements at the lake, and $1,169,000 of Proposition 40 funding 
which is to be shared with Machado Lake.  

Water quality elements include lake dredging/sediment removal, trash capture 
devices (CDS or Vortechnics Unit), aeration system, redesigned storm drain outfalls 
with sediment trap/media filter, submerged wetland islands and lake edge treatment, 
grassy swales/infiltration strips, porous pavement, and a “smart” irrigation system.  
Other project benefits include lotus bed reconditioning and educational signage and 
kiosks.    

Operations and Maintenance (O&M) Costs 
The annual operations and maintenance (O&M) cost for the project is estimated at 
$1.2 million per year.  However, O&M costs are not being requested from   
Proposition O. 

 

 

(a)

Construction Cost (including 
estimating contingency, moblization, 

allowances, construction 
contengency, and material cost 

escalation

$63,399,652 $1,293,870 $64,693,522

(b) Land Purchase/Right-of-Way 
acquisition $0 $0 $0

(c)
Pre-Design and Design (including 
environmental clearance, design 

project management)
$10,777,941 $219,958 $10,997,899

(d) Construction and Post-Construction 
management $8,400,454 $171,438 $8,571,892

(j) Grand Total [Sum (a) through (d) for 
each column] $0 $82,578,047 $1,685,266 $84,263,313

Table ES-3 
Echo Park Lake Rehabilitation Project Cost Estimate Table 

Budget Category
Non-Proposition O 

Funding (if applicable) 
Project Benefits

Requested Proposition O Total Proposition O 
RequestWater Quality Benefits 

Cost
Other Project Benefits
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ES.3 Project Implementation Schedule 
Based on the best information available information during the preparation of the Concept Report, the project design and 
construction will be completed by December 2012 (ES-4).  Additional details regarding project schedule are provided in 
Section 9. 

Item Activity Description Start 

J F MA M J J A S ON D J F MAM J J A S ON D J F MA M J J A S ON D J F MA M J J A S O N D J F MA M J J A S ON D J F MA M J J A S ON D J F MA M J J A S ON D

1 Permitting (CEQA / NEPA) Apr-07

2 Public Outreach Feb-07

3 Phase 1 Feb-07

4 Phase 2 Aug-07

5 Bid and Award May-10

6 Phase 3A Nov-10

7 Phase 3B Nov-11

8 Phase 4* Nov-11

Notes: 
*  Phase 4 - post implementation efforts will continue through May 2014

Table ES-4:  Echo Park Lake Rehabilitation Project Implementation Schedule
20122007 2008 2009 20102006 2011

 
 

 Phase 1 - Pre-Design:  Preliminary design site investigations, outreach & coordination; 

 Phase 2 – Design:  Design documents, permitting and outreach; 

 Phase 3A – Construction:  In-lake basin and storm drain improvements; 

 Phase 3B – Construction:  Lake edge treatments and parkland structural BMP improvements; and  

 Phase 4 – Post-Construction:  Beneficial occupancy/project completion. 
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Section 1  
Introduction 
The purpose of this concept report is to provide a conceptual overview of the 
proposed Echo Park Lake Rehabilitation Project.  The lead applicant is the City of Los 
Angeles Department of Recreation and Parks (RAP). 

The proposed project seeks funding for improving water quality both in the lake and 
its receiving waters, and the long-term enhancement, protection and maintenance of 
the Echo Park Lake ecosystem.  In doing so, the project will restore the full capabilities 
of Echo Park Lake as a storm water retarding basin and create opportunities for 
restoring flood protection of downstream urban areas provided by the lake.  
Improving recreational opportunities and a sense of community for those residents 
surrounding and visiting the park will also be achieved.  Construction of the project is 
expected to be completed in December 2012, with California Environmental Quality 
Act (CEQA) documentation filed in mid-2009.    

1.1 Project Objectives 
The overall project objective is to improve water quality in both the lake and its 
watershed by rehabilitating the lake so that it can contribute to improving the water 
quality of urban runoff in the watershed.  The retention of urban runoff will enable 
settling of fine suspended sediments, as well as metals which are attached to the 
sediments, promote biological processing and removal of nutrients and bacteria from 
the runoff, and provide flood protection to downstream areas.  A significant reduction 
in trash, heavy metals, total coliform, fecal coliform, fecal enteroccus, total suspended 
solids, oil and grease, and nutrients (nitrogen) will assist the City in meeting the 
current and future Total Maximum Daily Load (TMDL) requirements.   

An additional objective of this project is to reduce current use of municipal water 
resources to maintain the level of the lake.  This project is also consistent with the 
Regional Water Quality Control Board’s (RWQCB) intent to restore beneficial water 
quality uses in urban lakes.  Currently, the Los Angeles Regional Water Quality 
Control Board lists the following as existing beneficial uses for Echo Park Lake: 

 Non-Contact Water Recreation (REC-2):  Uses of water that involve proximity to 
water, but not normally involving body contact with water.  Recreation may 
include boating, sightseeing, picnicking or sunbathing. 

 Warm Freshwater Habitat (WARM):  Uses of water that support warm water 
ecosystems including but not limited to preservation and enhancement of aquatic 
habitats, vegetation, fish, wildlife or invertebrates. 

 Wildlife Habitat (WILD):  Uses of water that support terrestrial ecosystems, 
including but not limited to preservation and enhancement of terrestrial habitats, 
vegetation, wildlife or wildlife water and food sources. 
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 Wetland Habitat (WET):  Uses of water that support wetland ecosystems, 
including but not limited to preservation and enhancement of marine habitats, 
vegetation, fish, shellfish, of wildlife and other unique wetland functions which 
enhance water quality such as providing flood and erosion control, stream bank 
stabilization and filtration of naturally occurring contaminants.  

Additional Benefits 
Objectives of the project include improving recreational opportunities at the Lake.  
The project proposes the replacement of the existing failing asphalt walkway that 
encircles the lake with permeable paving and a new lake edge retaining wall with 
planted terraces that will not only enhance habitat and shade the lake perimeter, but 
will help balance the nutrient loadings of the lake through plant uptake and will 
prevent runoff from entering the lake.  Seating areas, fishing points, and bird 
watching lookouts will be integrated into the design for an improved recreational 
experience.  Lotus bed improvements (reconditioning) and educational signage and 
kiosks are considered to be additional project benefits.   

1.2 Overview of Project 
The Echo Park Rehabilitation Project will involve removal of contaminated sediments 
and relining and subsequent refilling of the lake, modifications to the potable water 
inflow and storm water inlets and basin outlet, reconstructing portions of the lake 
edges through aquatic terracing and installation of a perimeter retaining wall.  In 
addition, installation of an aeration system and improvements to the floating island 
wetlands and lotus beds will be included.  Surrounding parkland irrigation demands 
will be reduced through use of a “smart” irrigation system, while trails surrounding 
the lake will be re-paved with porous concrete, and infiltration strips/grassy swales 
in other areas of the park will infiltrate and treat urban runoff. 
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Section 2 
Existing Project Site Characteristics 
2.1 Land Use and Jurisdictional Boundaries 
Echo Park is a 29-acre open-space, recreational facility managed by the City of Los 
Angeles, Department of Recreation and Parks.  The project site is located just north of 
the Hollywood Freeway (SR-101) and the Pasadena freeway (I-110) highway junction 
(Figure 2-1).  The site is in close proximity to Dodgers Stadium and the Los Angeles 
River.   

 

Figure 2-1:  Location of Echo Park.  
Source:  www.mapquest.com 

More specifically, Echo Park Lake is located at 751 Echo Park Avenue, bordered to the 
north by Park Avenue, to the south by Bellevue Avenue, to the east by Echo Park 
Avenue and to the west by Glendale Avenue (Figure 2-2).  The County Assessors 
Parcel, Tract and Lot Number for the property is 5404-015-900 (Los Angeles County, 
2006).  Of the 29-acre park, Echo Park Lake occupies 13 acres, while the remaining 16 
acres is occupied by recreational and open space.     

Echo Park  

Los Angeles River 
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Figure 2-2:  Existing Site Layout.  
Source:  Los Angeles Bureau of Sanitation, Watershed Protection Division   

2.1.1 Community Plan and Zoning 
The City of Los Angeles Bureau of Sanitation, Watershed Protection Division 
determined the drainage area tributary to Echo Park Lake using a proprietary 
pollutant load model.  Details of the model will be discussed in Section 3.  Results of 
the model include a map of land use within the project drainage area (Figure 2-3) 
along with a breakdown of land use composition by percentage of total land use.  The 
model then calculates theoretical pollutant load values based on land use type and 
acreage.  Table 2-1 includes a breakdown of the pollutant loading by land use type. 

Table 2-1
Pollutant Loading by Land Use Type

Pollutant 
Units

High Density 
Residential

Vacant Commercial Mulit-Family 
Residential

Education
Mixed 

Residential Total Per Acre
Total Coliform* MPN/10 225370.27 37.39 31636.61 0.00 0.00 0.00 257044.27 723
Fecal Coliform* MPN/10 153911.41 5.68 14673.56 0.00 0.00 0.00 168590.65 474
Fecal Enterococcus* MPN/10 100592.10 2.76 2393.56 0.00 0.00 0.00 102988.42 289
Total Suspended Solids mg/l 3454.00 166.91 403.83 88.81 87.84 1332.87 5534.26 15.56
Oil and Grease ug/l 47.27 0.00 20.19 0.00 0.00 0.00 67.46 0.19
Total Aluminum ug/l 21.78 1.51 24.81 0.75 0.81 10.85 60.51 0.17
Total Copper ug/l 0.55 0.01 0.24 0.02 0.02 0.40 1.24 0.00
Total Lead ug/l 0.36 0.00 0.11 0.01 0.00 0.23 0.71 0.00
Total Nickel ug/l 0.00 0.00 0.09 0.00 0.00 0.00 0.09 0.00
Total Zinc ug/l 2.87 0.04 1.47 0.28 0.13 4.29 9.08 0.03
Dissolved Copper ug/l 0.31 0.00 0.09 0.01 0.01 0.25 0.67 0.00
Total Kjeldahl Nitrogen mg/l 105.44 0.71 20.80 3.86 1.48 52.89 185.18 0.52

Source:  City of Los Angeles Bureau of Sanitation - Watershed Protection Division
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Figure 2-3:  Land use within the Project Drainage Area.  
Source:  Los Angeles Bureau of Sanitation, Watershed Protection Division 
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The site is located within the established boundaries for the Echo Park–Silverlake–
Elysian Valley Community Plan Area.  This area encompasses approximately 4,579 
acres (7 square miles), which is approximately 2 percent of the City’s land mass and is 
predominantly residential (42 percent).  Of this residential land use, 14 percent is 
single family residential, and the remaining 28 percent is multi-family residential. 
Much of the area is fairly dense with hillside neighborhoods that often have steep 
slopes and narrow streets. Sunset Boulevard from the Harbor Freeway (110) to Sunset 
Junction (Sunset Boulevard’s intersection with Santa Monica Boulevard) is a major 
east-west arterial that runs through Echo Park, as is Glendale Boulevard that runs 
north-south.  Glendale Boulevard borders the Echo Park Lake project site on the west, 
while Sunset Boulevard is one block north. Echo Park is one of the oldest 
neighborhoods in the City.  Today, Echo Park has an ethnically diverse and eclectic 
population. 

The City of Los Angeles General Plan, which has community plans for 35 separate 
communities, includes the Echo Park–Silverlake–Elysian Valley Community Plan 
(Community Plan).  The Community Plan is the document specifying the specific 
goals and objectives for the neighborhood in the future.  It identifies current land use 
issues and identifies which direction the community has selected for the future.  The 
Community Plan identifies goals and objectives; several of these goals are 
summarized as follows: 

 Residential: instituting planning and zoning actions that minimize 
incompatibilities between uses; designate mixed use boulevards; guidelines for 
mixed use development in designated areas; maintain and rehabilitate the existing 
divers and affordable housing stock; design guidelines that provide vision that is 
complementary to the surrounding development and is pedestrian friendly; 
preserve historically and architecturally significant structures; etc. 

 Commercial:  institute zoning that permits a mix of uses and services that 
accommodates community needs and promotes the unique urban character and 
identity of the area; promote pedestrian friendly features and enhance aesthetic 
quality and economic vitality of shopping areas; promote community identity 
through distinctive development along commercial corridors; design standards 
that is compatible with existing scale and architectural style; etc. 

 Industrial:  Increase presence of desirable (“clean”) industrial uses to minimize 
negative impacts and potential future incompatibilities with adjacent uses; etc. 

 Transportation:  Improve bus service and continue planning and improvements to 
transportation in the Community; support implementation of continuous system 
bike paths and pedestrian trails along the Los Angeles River; etc. 
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2.2 Current Environmental Setting 
Echo Park Lake is a 13-acre lake surrounded by 16 acres of park space.  The park 
includes an historic boathouse from the 1930s, two monuments, a playground, and 
picnic areas.  The Lake is roughly trapezoidal in shape with a bifurcation at the 
northern end.  Historically, the Lake was designed as a retarding basin to provide 
hydraulic relief to the surrounding storm drain system as a form of flood control.   

The northwestern lobe of the lake contains the landmark lotus beds, which are a 
cultural icon of Echo Park Lake.  The lotus plants are in the shallowest spot of the 
lake, where water levels are less than 2 feet.  An existing concrete storm drain inlet 
structure is located at the northeastern lobe of the lake with three rectangular slide 
gates that may have been used to drain the 1-acre lotus bed for maintenance and 
sediment removal.  An aquatic plant control dam exists at the southern end of the 
lotus bed area to keep sediments associated with the lotus plants from dispersing into 
the lake. 

The northeastern lobe of the lake also contains an island inhabited with waterfowl 
and turtles.  The pedestrian bridge connecting the island to the lake shore was 
recently repaired but is not opened to the public. The lake perimeter retaining wall is 
currently failing and portions of the wall are beginning to degrade into the lake.  The 
walking path that encircles the lake is ridden with large sinkholes and deteriorating 
asphalt paving. This condition not only contributes to sediment and park runoff 
flowing into the lake, but creates a safety hazard as well. 

In September 1982, Wheeler and Gray developed plans for various improvements to 
Echo Park Lake, including the installation of manholes and trash traps at the storm 
water outfalls to the lake in the northeastern lobe.   The design drawings indicate that 
the water level at that time was 383.2 feet above mean sea level (amsl).  Lake bottom 
contours and spot elevations varied from 380 feet amsl in the northeastern lobe, to 375 
feet amsl at the southern end of the lake, near the area of the outlet.  In the middle of 
the lake, the bottom contour was roughly 377 feet amsl.  Thus, water depths in the 
lake ranged from 3 to 8 feet.  The design drawings indicate heights of the perimeter 
wall in the range of from 1.5 feet to 4 feet.   

2.2.1 Hydrology 
Watershed Description  
Echo Park Lake is centrally located within the Los Angeles River Watershed, just east 
of the Ballona Creek Watershed, and south of the convergence of Verdugo Wash and 
Arroyo Seco.  Refer to Figure 2-4 Los Angeles River Watershed Map.  Echo Park Lake 
discharges to a storm drain which is tributary to the Los Angeles River, Reach 3.  
Reach 3 is a 5-mile long stretch of the Los Angeles River that spans the area between 
Arroyo Seco and Washington Boulevard in downtown Los Angeles.  Like Echo Park 
Lake, the Los Angeles River is also listed on the 2006 California 303(d) list of impaired 
water bodies.  Echo Park Lake is listed for the following pollutants/stressors:  algae, 
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ammonia, copper, eutrophic, lead, odor, PCBs, pH, and trash.  The Los Angeles River, 
Reach 3, is also listed for ammonia, nutrients, and trash.   

Figure 2-4:  Los Angeles River Watershed Map.  
Source:  http://www.crestmdl.org/meetings/index.html 
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Subwatershed Tributary Area 
Echo Park Lake is connected to the existing City and County storm drain systems.  
City storm drains enter the lake at the northeastern end and include a 63-inch 
reinforced concrete pipe and an 8-foot by 4-foot reinforced concrete box.  Also at this 
location is a 36-inch storm drain, however, it appears that this storm drain allows low 
or dry weather flow to bypass the lake.  As-built drawings indicate a 30-inch drain 
connecting to this bypass downstream of the overflow structure. The volume, 
structural condition and pollutant loading within these bypass drains is unknown.     

A Los Angeles County Flood Control District storm drain enters the lake on the 
western edge, just below (south) of the lotus bed area.  It appears from review of as-
built plans that there is a low-flow diversion pipe connected to the flood control storm 
drain box at the north end.  Therefore, the low flow storm water from the County 
storm drains also appears to be bypassed around the lake.   

According to the City of Los Angeles Bureau of Sanitation (BOS) Best Management 
Practice (BMP) model, the tributary area which drains to Echo Park Lake is 
approximately 356 residential/commercial acres (Figure 2-3).  Wet weather storm 
water from the tributary area is captured in the City’s and County’s storm drain 
system and is conveyed to the Lake.   

From February 2004 through October 2005, more than 92.4 million gallons of potable 
water were added to the Lake in order to maintain the water level.  The potable water 
enters the lake north of the lotus bed area in the northwest lobe of the lake.  This 
inflow overtops the aquatic plant control dam to supply water to the rest of the lake.  
Multiple attempts have been made to determine the location(s) of potential leaks in 
the retarding basin and storm drain system.  The 1982 Wheeler and Gray design 
drawings (sheet C-2) called for the installation of a drain in the lotus area; however, 
available information has not confirmed the installation of this drain. If leaking, such 
a drain could contribute to additional water loss.  

2.2.2 Geology and Hydrogeology 
Based on the following soil characteristics, it is likely that the proposed BMPs are 
feasible at the project site.  However, a soil study/geotechnical investigation should 
be conducted for confirmation. 

Echo Park is a fairly dense area with hillside neighborhoods which are often 
characterized by steep slopes and narrow streets.  The California Department of 
Conservation, Department of Mines and Geology prepared the “Seismic Hazard Zone 
Report for the Hollywood 7.5-Minute Quadrangle, Los Angeles County, California” 
which includes Echo Park.  In this document, the following geologic conditions were 
reported for Elysian Park Hills, which is adjacent to Echo Park: “The Elysian Park 
Hills are primarily composed of deep-marine clastic and biogenic rocks of the upper 
Miocene Puente Formation. These rocks consist of interbedded and interfingering 
siltstone and fine sandstone, siliceous shale and siltstone, diatomaceous shale and 
siltstone, and fine- to coarse-grained, thinly laminated to thick-bedded sandstone. The 
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southern end of the Elysian Park Hills is composed of massive, soft, micaceous marine 
siltstone of the Pliocene Fernando Formation.” 

The groundwater basin under Echo Park is the Central Basin.  This basin is primarily 
a confined aquifer with minimal storage potential because the aquifer is mostly full.  
The portion of the basin that is an unconfined aquifer does have some storage 
potential. Typical values of specific yield in the Central Basin type sediments of clays, 
silts, sands, and gravel, range from 0.03 to 0.38. (“Aquifer Storage Calculations Using 
GIS and Modflow, Los Angeles County, California,” Johnson and Njuguna). 

2.2.3 Biology 
Currently, Echo Park Lake is stocked with trout from the California Deparment of 
Fish and Game.  Catfish, bluegill, bass, oscars, mosquito fish, turtles and possibly 
asiatic clam are also found in the Lake1.  The northwest portion is stocked with Lotus 
plants which are a focal point of the cultural heritage of the community.  The 
northeastern portion contains an island that is inhabitied by a large number of ducks, 
pigeons, seagulls, geese, and turtles. 

In-lake vegetation is primarily cattail (Typha).  Recently BOS installed four floating 
wetlands in the Lake to test their effectiveness in creating water quality 
improvements. The partially submerged floating wetlands are anchored to the lake 
bottom and support cattail, which in turn is a breeding ground for the local 
waterfowl.  The inaccessibility of the islands furthers them as ideal location for the 
roosting and nesting domestic waterfowl, and as such they harbor a known source of 
natural pollutant loading.  

2.2.4 Recreation and Open Space 
Parks 
The 29-acre Echo Park Lake and recreational space provides unique recreational 
opportunities in an urban setting, including catch-and-release fishing, bird watching, 
walking/jogging, historic tours, and yearly festivities centered on the lotus beds 
which are the largest in the western United States.  Peak activities occur during the 
Lotus Festival, when the dragon races occur.  Launching from the historic boathouse, 
park visitors can enjoy the lake from one of the rental paddle boats.    

Accessibility & Other Resources 
The community is well served by public transit services, with major bus lines 
connecting to larger mass transit services including Union Station located nearby in 
downtown Los Angeles.  In addition to public transportation, there are bike lanes in 
the area, including Class II and Class III bikeways that are a part of Sunset and 
Glendale Boulevard.   

                                                           
1 communication with Steve Moe of the Los Angeles Department of Recreation and Parks. 
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2.2.5 Environmental Studies 
To date no environmental studies have been performed on Echo Park Lake.  
However, the City of Los Angeles collects water quality data several times a year.  
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Section 3 
Description of Proposed Project 
 
3.1 Overview of Proposed Project  
Site Description 
Echo Park Lake is an urban lake located in the Echo Park/Silverlake community of 
Los Angeles.  The 13-acre lake was designed as a retarding basin to provide hydraulic 
relief to the existing storm drain system in the form of flood control, before 
discharging to the Los Angeles River.  Two city storm drains, housed in a large 
concrete structure, empty into the lake at the northeastern end, and the lake outlet is 
located at the southern end.  On the west side of the lake, Los Angeles County 
maintains a flood control outfall, which is designed to flow into the lake during high 
flows and is diverted during low flows. Deterioration of the storm drain system 
infrastructure and limited knowledge and control of the outlet structure may have 
prevented the lake from functioning as it was designed.  As a result, large quantities 
of potable water are continuously supplied to maintain the lake level and to make up 
for evaporation and other losses.  Although connected to the existing storm drain 
system, the lake was supplemented with more than 92.4 million gallons of potable 
water from February 2004 through October 2005.  It appears that the City storm drains 
are not contributing low flows into the lake, but rather are bypassing the lake.  Wet 
weather storm overflow from the lake is also diverted downstream to receiving 
waters.   

Current investigations suggest that all dry weather flow is routed to bypass the lake. 
Therefore existing bacteria levels in the lake are expected to be due to the current 
population of ducks, pigeons, seagulls, geese and turtles that inhabit the parkland. 
This dense population gathers and feeds within the park, including on the lake island 
and at inlets. It is believed that their abundance has resulted in exceedence of water 
quality standards for the lake because the flows from the surrounding paving and 
parkland areas are sloped into the lake.  Runoff conveying fertilizers, pesticides, dog 
excrement, trash and other pollutants are likewise able to enter the lake through 
conveyance of surface flow from the surrounding parkland and paved areas.   

The existing perimeter retaining walls are eroding into the lake at many locations, 
thus causing sinkholes and collapse of the existing perimeter asphalt walkway.  This 
further allows exposed sub-paving and sediments to collapse or be rinsed into the 
lake.  

Water quality can be improved in the lake by implementing a series of BMPs 
designed to treat urban runoff and prevent it from entering the lake. The runoff will 
be treated outside the lake in surrounding parkland areas.     
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As part of the basin improvements, a sedimentation forebay and media filters will be 
constructed at the storm drain outfalls to reduce the quantity of suspended solids and 
associated pollutants entering the lake.  

The proposed Echo Park Lake project improvements for which Proposition O funds 
are requested include preliminary studies and site investigations, engineering design 
tasks, permitting of proposed improvements, construction of structural improvements 
to the lake and storm drain infrastructure, water quality related BMPs, habitat 
restoration, educational efforts pertaining to water quality improvements, and post 
construction monitoring.  As limited preliminary investigations and no design work 
have been done to date, a significant portion of the project must focus on these tasks.  
A phased approach is recommended as follows:  

 Phase 1 - Pre-Design:  Preliminary design site investigations, outreach & 
coordination.  Preliminary design site investigations are described in Section 10, 
Project Recommendations, and shall include: a Geotechnical Investigation, a 
Storm Drain Flow Investigation, a Survey of Topography and Infrastructure, 
Hydrologic and Hydraulic Modeling, a Lake Sediment Characterization, and a 
Biological Survey; 

 Phase 2 – Design:  Design documents, permitting and outreach.  The design phase 
will include creating construction documents featuring basin improvements, 
storm drain improvements, structural best management practices within the park, 
habitat restoration, and educational facilities.  These project elements are 
described in Section 3.3 and locations of these elements are shown on Figure 3-1; 

 Phase 3A – Construction:  In-lake basin and storm drain improvements; 

 Phase 3B – Construction:  Lake edge improvements, and parkland structural 
BMPs, water conservation, educational elements and habitat restoration; and  

 Phase 4 – Post-Construction: Beneficial occupancy/project completion.  This 
phase includes completion of “As-built” drawings, and internal evaluation of the 
effectiveness of facilities implemented in both phases of construction. 

3.2 Preliminary Design Site Investigations 
Further routine pre-design investigations are necessary for continuing with pre-
design and are relative to the further development of improvements proposed for this 
project.  These studies will require coordination among the stakeholder agencies for 
Echo Park Lake during the design, permitting and construction phases of the project.   

A list of the regular site investigations performed in Pre-Design, and the information 
expected to be gained from those investigations is listed in Section 10, Project 
Recommendations.  
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3.3 Echo Park Lake Project Components 
Specific project components/improvements that constitute the Echo Park Lake project 
are described in the following sections.  Refer to Figure 3-1 for locations of the project 
elements. 
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Source:  Los Angeles Bureau of Sanitation, Watershed Protection Division      

Note:  Draining the lake and removal of contaminated lake sediment, replacement of the lake liner, 
and modifications to the aeration system are components of the Echo Park Lake Rehabilitation 
Project. 
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3.3.1 In-Lake Basin and Storm Drain Improvements 
Draining the Lake and Removal of Contaminated Sediments 
As discussed, Echo Park Lake was designed as a retarding basin to intercept a volume 
of storm water runoff and to provide storage and treatment of this runoff volume.  In 
order to improve the flood control capacity of Echo Park Lake and decrease the 
movement of contaminated lake sediments to downstream receiving waters, Echo 
Park Lake will be drained and sediments removed.  Contaminated sediments will be 
properly disposed of offsite.   

According to the U.S. Environmental Protection Agency (USEPA), the following 
pollutants are expected to be removed by a wet retention basin BMP (EPA, 1999):   

 Suspended Solids:  50 to 80 percent removal 

 Nitrogen:  30 to 65 percent removal 

 Phosphorous:   30 to 65 percent removal 

 Pathogens:  < 30 percent removal 

 Metals:  50 to 80 percent removal 

Replacement of Lake Liner 
Once the lake is drained and sediments are removed, the lake bottom will be graded 
as modeled.  An impermeable liner will then be installed to prevent loss of lake water 
through infiltration and to conserve lake supply water.  The results of the Hydrologic 
and Hydraulic Modeling (performed during phase 1 - pre-design) will provide a 
better understanding of the system water balance.  Therefore, during the design phase 
of the project the means of treatment for the lake bottom will be confirmed.   

Lake Aeration 
The current aeration system in the lake will be replaced with a more efficient system 
capable of increasing dissolved oxygen as well as providing appropriate circulation 
and both horizontal and vertical mixing of lake waters.  Types of aeration systems 
that will be considered include passive, bubblers, and a SolarBee system or fountain-
type system.  The aeration system will provide circulation within the lake to control 
nuisance algae blooms and surface scum.  The Solar Bee pond circulators can reduce 
manganese, iron, hydrogen sulfide and phosphorous, and improve dissolved oxygen 
and pH levels.  A secondary benefit of the aerators includes improved fish habitat 
resulting from improved water quality.   

City Concrete Storm Drain Inlet Structure 
The City’s concrete storm drain structure, which houses the two City storm drains 
and drain bypass, is located in the northeast lobe of the lake and will be re-designed 
based on findings of the future storm drain investigation and hydraulic modeling 
results.  The structure is currently designed to deliver high flow storm water into the 
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lake through a coarse filter for trash and debris.  Finer trash capture and pollution 
control devices will be installed via a hydrodynamic unit (CDS or Vortechnic) in the 
inlet or at the forebay of the lake directly adjacent to this structure in order to assist in 
meeting the city TMDL requirements for trash, oil and grease, sediments and 
associated pollutants.  The concrete drain structure was designed in 1983 and though 
suffering from debris accumulation and expected deterioration, is likely to be 
operational as designed.   

County Storm Drain Outfall  
Based on the results of the video investigation, the county storm drain outfall located 
on the west side of the lake below the lotus beds may be reconstructed to enable 
unimpeded discharge under proposed modeled hydraulic conditions.  This structure 
will include a device to capture sediments, trash, and/or oil and grease.  Debris that 
bypasses the first flush treatment device will be caught by a submerged weir (i.e. a 
submerged rock berm) within an outfall sediment/stilling basin (see below) along 
with entrained sediment before entering the lake proper. 

Sediment Basin/Media Filter 
Sediment basins at all storm drain outfall locations to the lake will be designed as 
stilling basins to promote localized deposition of suspended solids.  The stilling basin 
will be segregated from the rest of Echo Park Lake by a rock berm.  Water will flow 
from the stilling basin to the sediment trap, which will contain submerged aquatic 
vegetation, and through the sediment trap berm/media filter.  Water entering the lake 
via the storm drain system will pass through the sediment/media filter before 
entering the main area of the lake.  Sedimentation and media filter treatment within 
the forebays will trap sediment, pollutants, trash and debris that adsorb to the 
sediment--preventing sediment, pollutants, trash and debris from entering the lake 
proper as well as downstream receiving waters, namely the Los Angeles River.  
Figure 3-2 is a schematic of the sediment basin/media filter treatment system. 
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Figure 3-2:  Schematic of the storm drain inlet sediment trap and media filter 
Source:  CDM. 

Managing sediment loading is an important aspect of controlling water quality 
because pollutants adhere to sediment.  USEPA studies performed through the 
National Urban Runoff Program (NURP) program have stated that by managing the 
sediments, a large fraction (often over half) of pollutants may be removed as they are 
adsorbed by the sediment.  Media filters are designed to remove particulates from a 
water source, by passing water through a porous media, such as soil, sand, gravel, or 
combinations thereof.  A variety of media filter types exist; selection is based on site-
specific conditions.  Sediment basins promote sedimentation of suspended solids and 
thus water quality benefits are related primarily to reduction of sediment and 
associated urban pollutants.  USEPA lists the percent removal rates for media filters 
as follows (EPA, 1999).   

 Suspended Solids:  65 to 100 percent removal 

 Nitrogen:  15 to 45 percent removal 

 Phosphorous:   < 30 percent removal 

 Pathogens:  < 30 percent removal 

 Metals:  50 to 80 percent removal 

Please note that the California Storm water BMP Handbook cites a greater removal 
efficiency for Pathogens.   

Potable Water Inlet 
Currently, based on communication with the Department of Recreation and Parks, 
potable water is released into Echo Park Lake to maintain an acceptable lake level for 

Riprap Sediment Trap Berm and 
Mixed Media Filter

Stormwater Outfall/Mixed Media 
Filter/Sediment Trap

NTS

Submerged Aquatic Vegetation

Stormdrain
Outfall

Outfall Stilling Basin

Lake Bottom
Riprap

Sediment Trap

Riprap Sediment Trap Berm and 
Mixed Media Filter

Stormwater Outfall/Mixed Media 
Filter/Sediment Trap

NTS

Submerged Aquatic Vegetation

Stormdrain
Outfall

Outfall Stilling Basin

Lake Bottom
Riprap

Sediment Trap

Stormwater Outfall/Mixed Media 
Filter/Sediment Trap

NTS

Submerged Aquatic Vegetation

Stormdrain
Outfall

Outfall Stilling Basin

Lake Bottom
Riprap

Sediment Trap



Section 3 
Description of Proposed Project 

  3-8 

Echo Park Lake Rehabilitation Project - Final 121306 

recreation and habitat.  Improvements to the potable water lake inlet include 
installation of a control valve to more effectively control and gauge inflow rates and 
volumes.  This will allow the City to better manage the use of the potable water. 
Additionally, an optimum lake level can be maintained on a more reliable basis than 
can be achieved though manual manipulation. 

Lake Outlet Structure 
The lake outlet structure will be designed and modified to effectively discharge 
specific storm  events based on City and County of Los Angeles design criteria for 
optimal operation, flood control, water quality and habitat benefits.  An emergency 
outlet valve will be installed as well as instrumentation that will allow remote 
operational capability as a flood control facility while providing the flexibility to 
retain low flow storm events and the associated pollutants in a localized manner.  
Detention of the low flow storm events allows time for the lake’s various proposed 
treatment mechanisms as described in this section to decrease pollutants in urban 
runoff that passes through the system. 

3.3.2 In-Lake Vegetation and Habitat Improvements 
Lotus Bed Reconditioning 
The lotus flowers located in the northwest lobe of the lake are enjoyed by park visitors 
and are the focus of festivals and cultural rituals.  Over time, however, the lotus beds 
have become filled with sediment that has over insulated the plant roots, keeping 
them too cool.  This condition has resulted in decreased vigor of the plants.  
Restoration of the lotus beds will consider the possibility of increasing the elevation of 
the dam/berm that currently separates the bed from the rest of the lake such that 
water exiting the lotus beds cascades over the berm providing passive re-aeration to 
the rest of the lake. It will also consider the optimal elevation and conditions for the 
health and maintenance of the aquatic beds  As the walls of the lotus bed are 
proposed to be replaced along with the replacement of the retaining wall at the lake 
perimeter, the proposed modifications to the lotus bed (as illustrated in Figure 3-3) 
should not considerably impact project costs.  Containment of water behind the dam 
as a result of the increased weir elevation may provide an additional benefit of 
allowing chlorine introduced to the lake from the potable water supply to off-gas 
prior to entering the lake proper.  Sediment removal from the lotus beds will be 
completed after the lake has been drained.  The lotus plants will be removed and the 
tubers stored in such a way as to prevent damage to their fragile root systems.  Once 
the sediment has been removed and the berm has been reconstructed the bermed area 
will be refilled and the lotus plants re-planted.  The lotus beds will then be re-
inundated and remain under water during the work on the remaining lake 
improvements as described in this section.
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Source:  Los Angeles Bureau of Sanitation, Watershed Protection Division

Figure 3-3 Lotus Bed Improvements 
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Submerging of Existing Floating Wetland Islands 
The existing floating wetlands improve in-lake water quality through the uptake of 
nutrients.  However, the islands are used by the local bird population for 
nesting/roosting which has caused additional pollutant loading directly in the lake.  
Submerging the wetland islands will deter birds from roosting at these locations, 
without inhibiting nutrient uptake by the aquatic plants.  One potential alternative for 
submerging the wetlands is simply to shorten the chains keeping the wetland islands 
in place.  Other alternatives for submerging the wetlands will be evaluated during the 
design phase of the project.  It is also recommended that the cattail monoculture on 
the wetlands be enhanced with other aquatic species to further improve bio-diversity, 
water quality and aesthetics.  

According to a study on pollutant removal in plant mesocosms presented at the Fifth 
Biennial Storm water Research Conference, cattail demonstrated the following 
contaminant removal (Kent, 1997): 

 Suspended Solids:  71 average percent removal 

 Cadmium:  83 average percent removal 

 Copper:  85 average percent removal 

 Nickel:  34 average percent removal 

 Lead:  91 average percent removal 

 Zinc:  77 average percent removal 

According to the U.S. Environmental Protection Agency (USEPA), the following 
pollutants are expected to be removed by constructed wetlands (EPA, 1999):   

 Suspended Solids:  50 to 80 percent removal 

 Nitrogen:  < 30 percent removal 

 Phosphorous:   15 to 45 percent removal 

 Pathogens:  < 30 percent removal 

 Metals:  50 to 80 percent removal 

Please note that the California Storm water BMP Handbook cites a greater removal 
efficiency for Pathogens.   

Lake Edge Treatments 
The lake perimeter retaining wall is currently failing as evidenced by the fact that 
portions of the wall are falling into the lake at many locations which have resulted in 
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sinkholes in the existing perimeter asphalt walkway.  The installation of a new 
retaining wall system at the lake perimeter will improve the structural stability of the 
lake edge.  Additionally, extending the height of the perimeter retaining wall will 
allow the grade of the walkways around the lake to be raised and sloped away from 
the lake.  The higher perimeter walls will also allow for increased lake water storage 
capacity so that the lake could retain high flow volumes after a storm.   

A submerged terrace, which will be vegetated with aquatic and emergent plants, will 
be constructed below the retaining wall to provide water quality improvements and 
shaded aquatic habitat.  Non-native herbaceous aquatic perennials, such as Taro, 
(Alocasia) and Lotus (Nelumbo) are recommended along with the native riparian 
species to offer year-round pollutant uptake, greenery, and to diversify and lower the 
maintenance requirements at in-lake plantings.  

Lake edge treatments will not completely encircle the lake.  In some areas, walkways 
and resting areas will be directly adjacent to the lake to allow for fishing and 
unobscured viewing of the lake.  These areas will be created using porous pavement 
materials sloped to direct any potential runoff away from the lake.  Please refer to 
Figure 3-4 and Figure 3-5 for illustrations of these lake edge improvements.  In other 
areas, such as along the southwest perimeter, currently barren soil areas and slopes 
will be hydroseeded to stabilize and reduce erosion and sedimentation carried by 
storm water runoff.  Both lake edge treatments will reduce runoff velocity, promote 
infiltration, and reduce urban pollutants from entering the lake. 
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Source:  Los Angeles Bureau of Sanitation, Watershed Protection Division
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Figure 3-5:  Schematic of a typical Pervious Pavement (Ecocreto™ paving situation 
Source:  Ecocreto, 2006). 

3.3.3 Parkland Structural BMPs 
Grassy Swales/Infiltration Strips 
To augment the lake improvements, other water quality improvements will be 
implemented at Echo Park including the construction of grassy swales/infiltration 
strips to be located within the upland areas of the park and at the island frequented 
by waterfowl and migrating birds.  Infiltration strips/grass swales slow the rate of 
storm water flow, thus allowing sediment and associated pollutants to infiltrate into 
the BMP medium so that  sediment, any pollutants within the sediment, as well as 
any suspended pollutants are reduced prior to collection of the storm water in a drain 
pipe within the infiltration strip/swale.  Figure 3-6 provides an illustration of this 
BMP.  During the design phase, the design of the swales will include grading to direct 
flow away from the lake.  These BMPs will treat storm water runoff that would 
otherwise enter the lake, and consequently, will reduce pollutants, including those 
currently used for routine park maintenance, which are currently conveyed to the 
lake. 

USEPA lists the percent removal rates for grassy swales as follows (EPA, 1999): 

 Suspended Solids:  30 to 65 percent removal 

 Nitrogen:  15 to 45 percent removal 

 Phosphorous:   15 to 45 percent removal 

 Pathogens:  < 30 percent removal 
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 Metals:  15 to 45 percent removal 

 

 
 
Figure 3-6 Schematic of Typical Bioswale.   
Source:  The California Storm water Best Management Practice Handbooks, New Development and Redevelopment 

Porous Pavement 
Porous pavement is proposed to replace all asphalt walkways in the Echo Park Lake 
recreational area.  In general, this area will consist of the closed loop walking path 
encircling Echo Park Lake and all access paths between the street right of way and the 
lake edge.  Porous pavement would allow the runoff to infiltrate in the ground, 
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thereby reducing the amount of potentially polluted runoff entering the lake.  The 
following pollutants are expected to be removed by this BMP (EPA, 1999): 

 Suspended Solids:  65 to 100 percent removal 

 Nitrogen:  65 to 100 percent removal 

 Phosphorous:   30 to 65 percent removal 

 Pathogens:  65 to 100 percent removal 

 Metals:  65 to 100 percent removal 

New “Smart” Irrigation System 
The current irrigation system that serves the park is old and as a result wastes water 
through leaks and its inability to conserve water by applying only the irrigation water 
necessary for varying soil moisture conditions.  The existing system will therefore be 
replaced with new irrigation lines and will be equipped with “smart” irrigation 
control devices that collect real time evaporation data and apply only the amount of 
water necessary for plant hydrozones.  This improvement will reduce excessive use of 
the City’s water supply as well as decrease the flow of excess irrigation and entrained 
urban pollutants that are currently draining to Echo Park Lake.  

Educational Signage and Kiosks 
Educational signage and kiosks will be designed and erected to advertise the water 
quality improvements that have been made within the park.  The interpretive and 
educational materials presented on these features will also promote water quality 
protection measures that residents can apply at their own homes.  

3.4 Current Water Quality 
Since October 2002, the City of Los Angeles, Bureau of Sanitation, Watershed 
Protection Division, has collected quarterly and monthly surface water samples from 
Echo Park Lake (see Figure 3-7 for approximate locations of these sample points).  
Samples are analyzed for the following: 

 Fecal indicator Bacteria: total coliforms, E. coli., and Enterococcus (analyzed 
monthly); and  

 Nutrients and Metals (analyzed quarterly).  

Samples were collected for bacteria analysis from nine sampling locations; six are 
perimeter stations (EPL-1 to EPL-6), and the other three are mid-lake stations (EPL-7 
to EPL-9).  Samples were collected for nutrient and metals analysis from the three 
mid-lake sampling points (EPL-7 to EPL-9).  In addition, temperature, dissolved 
oxygen, pH, and conductivity data were collected field instruments at these nine 
locations.  
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Figure 3-7 Echo Park Lake Sampling Locations.  
Source:  Los Angeles Bureau of Sanitation – Division of Watershed Protection 

The Watershed Protection Division (WPD) has measured heavy metal concentrations, 
nutrient levels, and other water quality parameters (dissolved oxygen, temperature, 
pH, conductivity, and chlorophyll).  In addition, fecal indicator bacteria levels are 
quantified on a monthly basis.  Observations indicate that the lake has problems 
associated with eutrophication, including algal blooms and odors, thought to be 
caused, in part, by the input of excessive nutrients (including Nitrogen and 
Phosphorus containing compounds) associated with urban runoff and birds.  Warmer 
temperatures and longer daylight periods during the summer months may also 
contribute to excessive algal growth.  Possibly in response to these eutrophic 
conditions, the pH in a few samples was elevated above the upper pH limit specified 
in the Basin Plan for the Los Angeles region.  The concentration of chlorophyll, a 
surrogate for algal growth, increased during the period from November 2004 to 
February 2006, possibly reflecting the onset of eutrophic conditions.  One danger of 
eutrophication is the depletion of dissolved oxygen, but sampling indicates that the 
lake has not been impacted in this regard.  There is some concern regarding dissolved 
heavy metals. However, it is probable that site-specific conditions at Echo Park Lake 
would diminish the toxic effects of dissolved metals due to factors that reduce their 
bioavailability. 

3.5 Summary of Pollutants Removed by BMPs 
Using a proprietary pollutant load model, the City of Los Angeles Bureau of 
Sanitation has determined the influent pollutant load to the Echo Park Lake BMPs 
from the surrounding drainage area.  The drainage area encompasses all land areas 
which drain to the storm drains that connect to Echo Park Lake.  A pollutant load 
model will present the scenario which will take place after the storm drains are 
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reconfigured to discharge to the lake.  The model is based on wet weather flow from 
the first one-year, one-hour storm event of the year and influent pollutant 
concentrations are estimated according to land use.   

Targeted pollutants include the following: 

 Trash; 

 Heavy Metals; 

 Total Coliform; 

 Fecal Coliform;  

 Enterococcus; 

 Total Suspended Solids; 

 Oil and Grease; and  

 Nutrients (Nitrogen). 

Figure 2-3 shows the land use designations of the project drainage area.  Empirical 
testing would need to be performed to verify pollutant concentrations in the storm 
water.   

The model assumes that 100 percent of the drainage area runoff passes through each 
of the BMPs sequentially. Thus, the outflow from the first BMP becomes the inflow to 
the second BMP.  The outflow from the second BMP becomes the inflow to the third 
BMP, and so on.  The model is preloaded with select BMPs and respective percent 
efficiencies that cannot be manipulated to site specific situations.  Therefore, 
representative BMPs must be imputed into the model (See table 3-1).  The model 
output includes the pollutant concentrations removed by each of the BMPs and the 
total effluent concentrations from the system as a whole.   

It should be noted that this model is a planning level model only.  Results are not 
based on actual site specific conditions including site specific pollutant event mean 
concentration data.  The results should be viewed only from the standpoint of 
assessing relative differences in pollutant removal of the BMPs.    

The City of Los Angeles selected five BMPs to represent the BMPs which will be 
employed at Echo Park Lake.  Listed in sequential order, the five BMPs are:  “Multi-
chambered Treatment Train”, “Extended Detention Pond”, “Porous Pavement”, 
“Vegetated Swale”, and “Vortechs”.  The following Table 3-1 summarizes the results 
of the City’s Pollutant Load Model.  Reviewers should also consider removal 
efficiencies of the BMPs per USEPA references documented in Section 3.3 and Table  
3-2.  For example, a trash reduction BMP (such as a CDS or Vortechnics Unit) will 
capture 100% of floatables.  This is included in Table ES-2, but not in Table ES-1.  
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However, the two tables taken together do address expected pollutant removal 
benefits. 
 

 
 
 

Table 3-1
Pollutant Load Data, Calculations, and Percent Removal

Pollutant 
(lb)

Influent 
Load

Mulit-
Chambered 
Treatment 

Train

Extended 
Detention 

Pond

Porous 
Pavement

Vegetated 
Swale

Vortechs Total 
Removed

Effluent 
Load

Percent 
Removed

Total Coliform* 257044 0.00 205635 0.00 0.00 0.00 205635 51409 80%
Fecal Coliform* 168591 0.00 101155 0.00 0.00 0.00 101155 67436 60%
Fecal Enterococcus* 102988 0.00 82390 0.00 0.00 0.00 82390 20598 80%
Total Suspended Solids 5534.26 4846.92 0.00 618.60 0.00 58.42 5523.94 10.32 100%
Oil and Grease 67.46 0.00 37.10 0.00 18.21 0.00 55.31 12.15 82%
Total Aluminum 60.51 48.41 6.05 6.05 0.00 0.00 60.51 0.00 100%
Total Copper 1.24 0.57 0.00 0.67 0.00 0.00 1.24 0.00 100%
Total Lead 0.71 0.00 0.00 0.71 0.00 0.00 0.71 0.00 100%
Total Nickel 0.09 0.07 0.01 0.01 0.00 0.00 0.09 0.00 100%
Total Zinc 9.08 6.39 0.00 2.69 0.00 0.00 9.08 0.00 100%
Dissolved Zinc 5.56 4.21 0.00 0.00 0.00 0.00 4.21 1.35 76%
Total Kjeldahl Nitrogen 185.18 78.71 0.00 0.00 0.00 0.00 78.71 106.47 43%
*    units are expressed in MPN/100m
Source:  City of Los Angeles Bureau of Sanitation - Watershed Protection Division
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Table 3-2 
Echo Park Lake Rehabilitation Project Components 

In-Lake Basin and Storm Drain 
Improvements 

Applicability Expected Benefit 

Lake Dredging Remove contaminated 
sediments from the bottom of the 
lake 

Improve the flood control 
capacity of Echo Park Lake and 
decrease the movement of 
contaminated lake sediments to 
downstream receiving waters 

Continuous Deflective Separation 
(CDS) or Vortechnics Unit 

Captures 80% of TSS; captures 
100% floatables; capable of 
capturing 80-90% oil and grease, 
reduces phosphorus by 15-80%, 
reduces metals by 15-80% 

Reduces trash in Echo Park 
Lake and provides some 
treatment of flows 

Aeration System Provides mixing and circulation 
to lake 

Reduce algal growth; reduce 
odors; increase oxygen levels; 
reduce inorganic chemical 
release from sediment; improve 
pH 

Redesigned Storm drain Outfalls 
with sediment trap / media filter 

Reduces TSS by 30-80%; 
reduces nitrogen by 15-80%; 
reduces total phosphorous by 
15-80%; reduces heavy metals 
15-80% 

Reduce sediment loads (and 
adsorbed pollutants) to Echo 
Park Lake; fix pollutants through 
root uptake; improve water 
quality; improve habitat 

In-Lake Vegetation and Habitat 
Improvements 

Applicability Expected Benefit 

Constructed Wetlands / Aquatic 
Vegetation (submerged wetland 
islands and lake edge 
treatments) 

Reduces TSS by 50-80%; 
reduces nitrogen by approx. 
30%; reduces total phosphorous 
by 15-45%; reduces heavy 
metals 50-80%; reduces 
pathogens by approx. 30% 

Reduce sediment loads (and 
adsorbed pollutants) to Echo 
Park Lake; fix pollutants through 
root uptake; improve water 
quality; improve habitat 

Parkland Structural BMPs Applicability Expected Benefit 
Grassy Swales / Infiltration 
Strips* 

Reduces TSS by 30-80%; 
reduces nitrogen by 15-80%; 
reduces total phosphorous by 
15-80%; reduces heavy metals 
15-80% 

Reduce sediment loads (and 
adsorbed pollutants) to Echo 
Park Lake; fix pollutants through 
root uptake; improve water 
quality 

Porous Pavement Reduces TSS by 65-100%; 
reduces total phosphorous by 
30-65%; reduces heavy metals 
65-100%, reduces pathogens by 
65-100%, reduces nitrogen by 
65-100% 

Reduce polluted runoff; reduce 
storm water runoff 

"Smart" Irrigation System Reduces water usage; reduces 
runoff that carries with it 
pollutants 

Reduce polluted runoff; 
conserves water 

TSS = total suspended solids.   
* Actual pollutant removal percentages vary depending on design of BMP and vegetation planted. 
Sources:  EPA, 1999; EPA, 1993; CWP, 2000. 
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3.6 Additional Project Benefits 
Improvements to Echo Park Lake will help to achieve local and regional goals, 
beautify city parkland, and will provide unique recreational opportunities for visitors.  
Walkers, joggers, dog walkers and nature enthusiasts can enjoy viewing the lake from 
a permeable path that facilitates pedestrian circulation and benefits public safety.  
Seating areas, fishing points, and bird watching lookouts will be integrated into the 
design for an improved recreational experience.   

In order to improve the flood control capacity of Echo Park Lake and decrease the 
movement of contaminated lake sediments to downstream receiving waters 

This project is located in a high density area of the City that is below the City’s 
standard for neighborhood and community park acreage.  The City’s standard ratio of 
neighborhood and community parks to population is four acres per 1,000 people, per 
the Public Recreation Plan.  The Silver Lake/Echo Park Community Plan Area, which 
includes Echo Park Lake, has less than one acre of neighborhood and community park 
acreage per 1,000 people.  This project will revitalize much needed parkland in an 
underserved area of the City.  Echo Park Lake is also a historic and cultural resource.  
The boathouse dates to the early 1900’s and the lotus bed is a cultural icon in the 
neighborhood.  The annual lotus festival has been held in this park during the season 
when lotus flower blooms since 1991.  Participation in the festival is estimated to be 
well over 150,000.  Lotus bed improvements (reconditioning) and educational signage 
and kiosks are considered to be additional project benefits. 

As previously mentioned the Department of Fish and Game currently stocks the lake 
with trout for catch-and-release fishing and will continue to do so after its restoration.  
Terraced aquatic ledges, shaded areas, and removal of lake sediments will improve 
existing habitat, and create new habitat for the introduced fish as well as indigenous 
species resident in the lake.       
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Section 4 
Proposed Project Siting 
 
4.1 Siting Location and Constraints 
Siting Location 
The 13-acre lake is surrounded by only 16 acres of park space and by highly traveled 
streets on all perimeters.  As minimal park space is available for contractors to set-up 
trailers and work areas, and materials storage, the available on-site space constraints 
are likely to impact all areas of the park during construction.  This limitation on 
available space will need to be carefully monitored to avoid impacts to existing 
structures or trees. Fencing and suitable precautions will need to be erected to protect 
the contractor and the public from construction activities. Contractor set-up zones will 
need to be identified in the construction plans for consideration and approval by RAP 
prior to the start of construction. 

Design Criteria 
The proposed Echo Park Lake Rehabilitation Project improvements include 
modifications to the existing storm drain system and to the retarding basin.  The City 
of Los Angeles and the Los Angeles County Flood Control District have developed 
requirements and criteria for developing these types of infrastructure improvements.  
Design criteria will need to conform to the requirements contained in the following 
documents: 

 Los Angeles County Flood Control District (LACFCD) Hydrology Manual; 

 City of Los Angeles, Bureau of Engineering (BOE) Standard Details and 
Specifications; 

 Los Angeles County, Department of Public Works, Hydrology Manual (2006); 

 Los Angeles County, Department of Public Works, Sedimentation Manual (2006); 

 Los Angeles County, Department of Public Works, Hydraulic Design Manual 
(2002) 

 City of Los Angeles, Bureau of Engineering  Storm Drain Design Manual (Part G); 

 City of Los Angeles Bureau of Engineering (BOE) Survey Manual (Part J); and 

 City of Los Angeles Bureau of Engineering (BOE) Permit and Procedure Manual 
for Work in the Public Right-of-Way. 

The proposed Echo Park Lake rehabilitation project calls for improvements to the lake 
in order for the lake to continue to serve as a flood control retarding basin.  The 
Capital Flood level of protection applies to all retention and detention (retarding) 
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basins designed to intercept sediment-laden flood waters.   Sediment retention basins 
must be designed to handle the design sediment volume.  

Constraint: Current Recreational Programs 
During the Construction period, the proposed work will impact any recreational 
activities and events at the facility.  Per the current construction schedule it should be 
expected there will be a minimum of one season of impact on the annual lotus 
festival. The necessity for making the improvements in order to provide long–term 
benefits may be easier to convey to the park users following the 2006 failure of the 
lotus beds to bloom. As proposed, the project is expected to correct the failing 
conditions in the lotus pond, and produce a more maintainable, and beautiful facility 
in the future.  All construction work will be coordinated with the Department of 
Recreation and Parks, and abide by all current City of Los Angeles and regulatory 
permitting requirements.    

Refer to Section 10, Project Recommendations, for more specific descriptions of design 
and construction related project recommendations associated with project siting 
constraints.   

4.2 Environmental Feasibility  
As described earlier in this Concept Report, limited site investigations have been 
conducted pertaining at Echo Park Lake relative to improvements proposed for this 
project. It is anticipated for the purposes of this report, that a program EIR will be 
required by the CEQA process. 
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Section 5 
Operations and Maintenance 
The proposed water quality improvements will not change the overall use or size of 
the park or lake.  Overall operations and maintenance of Echo Park Lake is the 
responsibility of the owner, the Department of Recreation & Parks who provides the 
facility staffing and site maintenance.  RAP will continue to maintain the Park after 
the proposed improvements are complete.  The Echo Park Lake Rehabilitation 
improvements may require additional upkeep to maintain the optimum treatment 
value and runoff reduction elements in areas such as bioswales and aquatic terraces.  
Maintenance responsibilities will include, (but are not necessarily limited to): 

 Storm water conveyance systems and associated treatment systems, including 
aeration units, infiltration strips/grassy swales, filter beds/oil and water 
separators/trash and debris collectors, and potable inlet and lake outlet structures 
which will require regular maintenance; 

 The lotus bed, which will require periodic maintenance and sediment removal; 

 In-lake vegetation on terraces and wetland islands which will require regular 
maintenance and phased harvesting to remove dead vegetation and maintain 
healthy stock year round;  

 Plant pruning and harvesting is also recommended to maintain planting vigor; 

 The park area which will require continued landscaping and irrigation 
maintenance, and will include a “Smart” Irrigation System that will require 
periodic inspections to insure that the sensors and infrastructure are in optimum 
condition; and  

 Permeable paving maintenance activities will vary pending the type of permeable 
surface selected.  Porous asphalt or concrete will require periodic vacuuming or 
power washing to keep the pore space clear of fines, and porous pavers will 
require upkeep if they are damaged or worn down over time.   

Refer to Section 8.0 of this Concept Report for an estimation of operations and 
maintenance costs.   

At final acceptance of construction, the BOE project manager will turn over any 
technical operations or maintenance manuals acquired from the contractor selected 
vendors to assist RAP with the long-term maintenance of installed products.  
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Section 6 
Regulatory Permit Requirements 
This section describes the environmental review process and appropriate regulatory 
requirements for the project.   

6.1 Environmental Review 
The lead agency BOE along with the permit evaluation will ultimately determine the 
appropriate level of environmental review based on the results of an Initial Study 
Checklist.  For purposes of this Concept Report, it is assumed that that the maximum 
requirement would be a Program Environmental Impact Report (EIR) due to the 
programmatic nature of the project (i.e., multi-phased project spanning multiple 
years) and the potential for significant impacts.  

The City of Los Angeles anticipates commencing with CEQA documentation in 2007.  
Assuming a Program EIR would be required, final CEQA documentation/Notice of 
Determination would be filed in mid-2009. 

The site is currently not listed as an historic landmark by the City of Los Angeles 
Cultural Affairs Department. However, a files and records search will be completed to 
determine if any portion of the site is considered historic in accordance with the 
National Historic Preservation Act (NHPA).  If it is determined that an historic 
structure exists at the project site, any modifications to the structure would need to 
undergo further historic documentation in accordance with NHPA and CEQA.  
Further, any modifications to the structure would need to be reviewed and approved 
by the City of Los Angeles Department of City Planning as part of the CEQA 
approval for the project. 

In a letter of support from the Echo Park Historical Society held by the Department of 
Recreation and Parks, the intent to have Echo Park Lake declared an official City of 
Los Angeles historic-cultural monument was mentioned. 

6.2 Permit Requirements 
Prior to construction, there are several state and local permits and plan approvals that 
need to be obtained prior to the start of construction.  The property owner, the 
Department of Recreation and Parks is responsible for all permit required post-
construction follow up monitoring for these permits.  The following is a preliminary 
list of these permits: 

 Construction General Permit issued by State Water Resources Control Board 
(SWRCB) which includes the Storm water Pollution Prevention Plan (SWPPP). 

 Traffic Control Plan - Approval by LA City Department of Transportation) 

 Erosion Control Plan - Approval by LA City Department of Building & Safety & 
filing of a Notice of Intent (NOI) with State Water Resources Control Board 
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 Grading & Export Permit from LA City Department of Building & Safety 

 Floodplain Mapping Review 

 United States Army Corps of Engineers (USACOE) Nationwide #12 Permit2 

 United States Army Corps of Engineers (USACOE) 404 Permit 

 Regional Water Quality Control Board (RWQCB) 401 Permit 

 Section 7 Consultation with the United States Fish and Wildlife Service (USFWS) 

 California Department of Fish and Game (CDFG) 1602 Lake and Streambed 
Alteration Notification3 

  

                                                           
2 A Nationwide Permit #12 from USACOE can be obtained for temporary impacts that result from cut 
and fill activities within the waters of the US. 
3 CDFG was contacted and Echo Lake Park will require a 1602 Lake and Streambed Alteration 
Notification, and further suggested that the lake be drained/dredged in sections to allow for fish to 
remain in the lake. 
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Section 7 
Public Outreach Program 
7.1 Stakeholders 
The Bureau of Sanitation and the Environmental Affairs Division will be jointly 
responsible for the planning phase of the proposed project.  The Bureau of 
Engineering will be responsible for the design and construction phases of the 
proposed project.  The Department of Recreation and Parks will be responsible for the 
operations and maintenance of the proposed project.  Interested stakeholders include: 
Councilman Eric Garcetti 13th Council District, The Greater Echo Park Elysian 
Neighborhood Council, Echo Park Historical Society, Citizens Committee to Save 
Elysian Park, Echo Park Advisory Board, California Department of Fish and Game, 
U.S. Department of Fish and Wildlife Service, and U.S. Army Corps of Engineers. 
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Section 8  
Preliminary Cost Estimates 
The total project cost associated with implementation of the Echo Park Lake 
Rehabilitation Project is estimated at $84,263,313.   

Proposed Project Costs 
Detailed cost breakdowns are shown in Table 8-1 below.  Costs are broken down into 
two categories:  Water Quality Improvements and Other Project Benefits (Other 
Beneficial Improvements). 

Unit Quantity Unit Price Item Total

CY 69,920 $75 $5,244,000
SF 30,300 $10 $303,000
SF 566,280 $2 $1,132,560

In-Lake Re-Grading and Compaction CY 41,950 $80 $3,356,000
Removal of Asphalt Walkway around Lake SF 36,360 $4 $145,440
Subtotal - Demolition/Removals $10,181,000

Perimeter Retaining Walls and Terrace CY 7,200 $800 $5,760,000
CY 24,700 $80 $1,976,000
SF 710,000 $3 $2,130,000
SF 60600 $20 $1,212,000
EA 3 $500,000 $1,500,000
EA 2 $662,500 $1,325,000
EA 2 $500,000 $1,000,000
EA 1 $150,000 $150,000
LS 1 $950,000 $950,000
LS 1 $1,200,000 $1,200,000
AC 4 $15,000 $60,000
LS 1 $500,000 $500,000
AC 14 $40,000 $560,000
AC 14 $8,500 $119,000

$18,442,000

LS 1 $275,000 $275,000
LS 1 $250,000 $250,000

$525,000

$29,148,000
Mobilization - 0% to 7% of Subtotal (1), used 2% $582,960
Permits Allowances - 1% to 3% of Subtotal (1), used 3% $874,440
Other Allowances - 5% of Subtotal (1), used 5% $1,457,400
Subtotal (2) $32,062,800
Estimating Contingency - 10% to 25% of Subtotal (2), used 25% $8,015,700
Subtotal (3) $40,078,500
Escalation - 5% to 10% per year of Subtotal (3), used compound amount factor: (1+i)^n $18,733,793
Subtotal (4) $58,812,293
Construction Contingency - 10% to 20% of Subtotal (4), used 10% $5,881,229
Total Estimated Project Construction Cost $64,693,522

Project Right of Way Estimated Cost 0

Assumptions:

Signage & Kiosks

Subtotal (1) - Base Construction Cost

Temporary Excavation and Backfill

Permeable Pavement Walkway
Storm Drain Modifications

Lake Liner

BMP's: Storm Drains 

Subtotal

Other Beneficial Improvements

Enhanced floating wetland
Sedimentation Basins Media Filters at Inlets

Subtotal

Planting: Hydro-seed & erosion control
Planting: 1 gallon containers 

"Smart" Irrigation system

Lotus Garden Improvements

Lake Liner Removal & Disposal

Potable water supply-inlet
Lake Aeration System

Lake Outlet Structure

Landscape and Site Improvements

Water Quality Improvements
Demolition/Removals
Sediment Removal
Perimeter Retaining Wall Demolition

Description

Table 8-1
 Echo Park Lake Rehabilitation Project Construction Cost Estimate 

Escalation=40% (assume mid point of construction 2011 - 2006 = 5 years, use 10%/yr for 1st 3 yrs, 5%/yr 
for next 2 years), compound amount factor: (1+i)^n
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 Table 8-2, Project Cost Estimate Table, inserts the Total Estimated Project 
Construction Cost of $64,693,522 as Item (a) and adds in Pre-Design/Design, 
Construction/Post-Construction Management expenses for a total Proposition O 
request of $84,263,313.  Other Project Benefit costs as identified in Table 8-2 total 
$1,685,266.   

 
Operations and Maintenance (O&M) Costs 
O&M costs were calculated at 8 percent of the base construction cost (subtotal-1 
shown on Table 8-1), less the cost of improvements that will not require maintenance, 
such as sediment removal.  The annual O&M costs are calculated at approximately 
$1.2 million per year.  However, O&M costs are not being requested through 
Proposition O.   

Other Funding Sources 
Other secured funding sources identified by RAP for improvements to Echo Park 
Lake include: $600,000, from Proposition K; and $1,169,000 from Proposition 40 which 
is to be shared with Machado Lake.  These additional funds may be used for water 
quality improvement projects. 

 

 

 

(a)

Construction Cost (including 
estimating contingency, moblization, 

allowances, construction 
contengency, and material cost 

escalation

$63,399,652 $1,293,870 $64,693,522

(b) Land Purchase/Right-of-Way 
acquisition $0 $0 $0

(c)
Pre-Design and Design (including 
environmental clearance, design 

project management)
$10,777,941 $219,958 $10,997,899

(d) Construction and Post-Construction 
management $8,400,454 $171,438 $8,571,892

(j) Grand Total [Sum (a) through (d) for 
each column] $0 $82,578,047 $1,685,266 $84,263,313

Table 8-2 
Echo Park Lake Rehabilitation Project Cost Estimate Table 

Budget Category
Non-Proposition O 

Funding (if applicable) 
Project Benefits

Requested Proposition O Total Proposition O 
RequestWater Quality Benefits 

Cost
Other Project Benefits
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Section 9 
Implementation Schedule  
 
9.1 Project Phasing  
The individual projects identified in this Concept Report will be implemented in four 
phases as defined in the following sections. All work will be planned for construction 
to produce the minimal impact on the current park recreational schedule.  Due to the 
magnitude of work in the lake proper and the lotus beds, it should be expected that 
the work will preclude the annual lotus festival activities for a minimum of one event 
season.   

9.1.1 Phase 1:  Pre-Design: Preliminary Design Site 
Investigations Outreach and Coordination 
Goals expected to be completed in Pre-Design phase include further analysis of 
available alternatives; value engineering; identifying property needs; identifying 
geotechnical constraints; conducting a preliminary environmental review; and 
preparation, review and a final approval of the design concept by both the property 
owner (RAP) and the community. Many of these tasks will be underway when Pre-
Design becomes the first phase of the funded project. For the Echo Park Lake 
Rehabilitation Project, pre-design will include the tasks: 

 Performing a current topographic survey (e.g. 1-foot contours) of the lake 
perimeter, drainage infrastructure, embankments, and surrounding park 
perimeter areas; 

 Performing additional investigations of City and County storm drains, specifically 
focused on the City storm drains located in the northeast lobe of the lake, and 
filming upgradient (to the northeast) from the lake edge to investigate where 
diversion of storm water may be occurring;   

 Performing a sediment sampling of lake bottom to identify the nature and extent 
of contaminated sediments; 

 Developing design alternatives and means of submerging and/or increasing 
effectiveness of existing wetland islands for review and public evaluation; and 

 Performing hydrologic and hydraulic modeling of the lake.  This task should 
begin as early as possible to avoid an extension into Phase 2. 
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9.1.2 Phase 2: Design: Design Documents, Permitting, and 
Outreach 
Once the Phase 1 tasks, with the possible exception of hydrologic and hydraulic 
modeling, are completed, design of the following BMPs and other project components 
will ensue.  Design tasks include performing reviews for quality assurance and 
control, writing project specifications, obtaining permits and approval, and preparing 
bid documents.  The components to be designed or retrofitted at Echo Park Lake 
include:   

In-Lake Basin and Storm Drain Improvements 
 Redesigning, if necessary, the city concrete inlet structure located in northeast lobe 

of the lake; and repairing/reconstructing the County inflow structure on west side 
of lake; 

 Designing storm water outfall/mixed media filter/sediment trap forebay at inlets; 
and trash and oil and grease hydrodynamic devices upstream of storm drain 
inflow points to provide first flush treatment and to initiate sediment removal at 
the storm drain inlets; 

 Redesigning outlet vault structure and emergency outlet;  

 Basin redesign (sediment removal) and lake liner specification;  

 Redesigning aeration systems; and  

 Modifying potable water inflow with automated control system.  

In-Lake Vegetation and Habitat Improvements 
 Redesigning lotus bed, including lotus plant preservation performance 

specifications; 

 Designing lake edge treatments, including lake perimeter retaining walls, 
emergent and submerged aquatic vegetation planting plans for submerged 
benches, planting at drain inlet area; and 

 Design and planting improvements for existing floating wetland islands. 

Parkland Structural BMPs  
 Designing sidewalk improvements using Ecocreto or other approved porous 

pavement; 

 Designing infiltration strips/grassy swales and any necessary underlying base 
materials, drainage conduits and connections; 

 Designing new irrigation infrastructure and “smart” irrigation” controls; and 
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 Designing educational signage and kiosks. 

Permits 
For each project, permits will be obtained as identified in Section 6 of this Conceptual 
Report.  Permit/plan approval and acquisition by the regulatory agencies may affect 
the project schedule detailed in Section 6 of this Concept Report.  Neither land nor 
easement acquisition is anticipated at this time 

9.2.3 Phase 3A and Phase 3B: Construction 
Phase 3A will include draining of the lake for removal and disposal of any 
contaminated sediments and for construction of the proposed in-lake and storm drain 
improvements while Phase 3B will focus on the construction of lake edge treatments 
and parkland improvements including structural and non-structural water quality 
BMPs, “Smart” Irrigation, permeable paving, interpretive and habitat improvements 
as listed in the proposed scope of work.  

9.2.4 Phase 4: Post-Construction  
Phase 4 consists of completing final inspection and delivering beneficial occupancy to 
by the contractor to the Department of Recreation & Parks. At this point the public is 
legally able to resume the use of the facilities. A sign-off by the Department of 
Building & Safety will also be required. The project manager, BOE is also responsible 
for documentation and delivery of “As-Built” drawings for the Department of 
Recreation and Parks. 

9.3 Design and Construction Schedule 
It is anticipated that pre-design for Phase 1 will begin within 3 months from receipt of 
funding.  As identified on the schedule presented in Table 9-1, Phase 1 and Phase 2 
are expected to last 13 months and 31 months, respectively.  Following the contractor 
bid and award period, construction will range from 19 months for Phase 3A and 14 
months for Phase 3B.  The construction duration estimate is based on no special 
findings or habitat restrictions being defined through the CEQA process.  Prior to and 
during construction, public outreach in the form of public notices, public meetings 
and postings throughout the affected neighborhoods will occur to notify residents of 
the project as well as to advise them of any construction-related activities that may 
affect them. 
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 Phase 1 - Pre-Design:  Pre-design investigations, outreach & coordination; 

 Phase 2 – Design:  Design documents, permitting and outreach; 

 Phase 3A – Construction:  In-lake basin and storm drain improvements; 

 Phase 3B – Construction:  Lake edge treatments and parkland structural BMP improvements; and  

 Phase 4 – Post-Construction:  Beneficial occupancy/project completion. 

Item Activity Description Start 

J F MA M J J A S ON D J F MAM J J A S ON D J F MAM J J A S ON D J F MAM J J A S ON D J F MAM J J A S ON D J F MAM J J A S ON D J F MAM J J A S ON D

1 Permitting (CEQA / NEPA) Apr-07

2 Public Outreach Feb-07

3 Phase 1 Feb-07

4 Phase 2 Aug-07

5 Bid and Award May-10

6 Phase 3A Nov-10

7 Phase 3B Nov-11

8 Phase 4* Nov-11

Notes: 
*  Phase 4 - post implementation efforts will continue through May 2014

Table 9-1:  Echo Park Lake Rehabilitation Project Implementation Schedule
20122007 2008 2009 20102006 2011
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Section 10 
Project Recommendations  
Although Echo Park is not listed by the city of Los Angeles Cultural Affairs 
Department as an historical monument, incorporating the deep community interest in 
the history and aesthetics of Echo Park Lake into the details of design, (i.e. 
incorporating details such as the construction and surface of retaining walls) would 
benefit both the community and the outreach process.  As such, coordination with the 
local neighborhood council and other public interest groups at the start of pre-design 
will assist in resolving future design issues. 

Secondly, the pursuit of a feasible and humane approach to the overpopulation of 
geese at the lake should be further developed and implemented by RAP and worked 
into the public review process along with the pre-design schedule and outreach.  This 
task is important for achieving the project goals for pollutant reduction.  A study and 
estimate of the maximum number of waterfowl has been initiated by RAP4 and will be 
instrumental in this task. 

Individual Design Tasks to be performed during each phase are listed below.   

10.1 Phase 1 and Phase 2 – Preliminary Design Site 
Investigations and Design Development 
10.1.1   Preliminary Design Site Investigations 
Geotechnical Investigation 
A geotechnical investigation will be required to verify the type and condition of the 
supporting soils and rock formations around and below the lake.  The investigation 
should provide recommendations for the type of foundations to be used to support 
the proposed storm drain improvements, retaining walls, and lake liner.    

Storm Drain Flow Investigation 
Storm drains that outfall to Echo Park Lake include two City of Los Angeles storm 
drains and a bypass line housed in a concrete structure at the northeast lobe of the 
lake and one Los Angeles County storm drain located on the west edge of the lake 
south of the lotus beds.  Although urban runoff is discharged through the City storm 
drain, virtually no storm water enters the lake through the City storm drain system.  
Video investigations have been performed in three lines of the City’s storm drain 
system, including the bypass line that connects with the concrete structure.  No 
blockages or diversion have been found.  It is therefore necessary to perform a video 
investigation of the City storm drain lines upgradient (north) of the concrete structure 
where it is likely a diversion may exist that is not documented on any as-built 
documents of the facilities.  Similarly, a video investigation must be performed of the 
County storm drain to verify the effective discharge of storm water into the lake from 
this location.  These investigations are necessary to ensure that storm water from the 

                                                           
4 Source: Steven Moe, Department of Recreation and Parks 
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entire tributary area can be directed to the lake for flood control purposes as well as to 
increase the proportion of lake water that originates from urban runoff rather than 
from the City’s potable water supply. 

Survey of Topography and Infrastructure 
Knowledge of the topographic details of the lake as well as planimetric details of the 
surrounding parkland (including property, right-of-way and easement boundaries) is 
critical to subsequent design and construction activities.  Consequently, a topographic 
survey must be completed of the perimeter of the lake and a bathymetric survey must 
be performed to determine lake bottom elevations.  In addition, elevations must be 
determined of infrastructure including storm drain outfalls, lake outlet controls, and 
the potable water inlet to the lake.   

Hydrologic and Hydraulic Modeling 
Hydrologic modeling must be performed to determine the quantity of flow entering 
the lake from the tributary basin.  These model results will then be used to verify 
storm drain inflows and as input to a hydraulic model which will be used to analyze 
existing and proposed permanent pool and flood storage characteristics of Echo Park 
Lake.  This information will be used to establish appropriate aquatic and riparian 
habitat, flood and storm water management and recreational capabilities and 
conditions including those necessary to support the lotus beds and introduced and 
indigenous fish species.  In addition, model results will assist in design of storm drain 
outfall structures, the potable water inflow structure, and the lake outlet structure.  

Lake Sediment Characterization 
It will be necessary to characterize the nature and extent of sediments within the lake 
prior to sediment removal and disposal.  Preliminary investigations indicate that lake 
bottom deposits may be contaminated with a variety of toxic substances, and proper 
disposal techniques will be required for any contaminated material excavated from 
the lake bottom. This study is necessary to further define and specify the proposed 
BMPs. 

Biological Survey   
Draining the lake may affect a significant number of terrestrial and aquatic species 
that currently reside in or adjacent to the lake.  California Department of Fish and 
Game (CDFG) will require that a biological survey be conducted to assess the impacts 
of project implementation on migratory bird and other protected species populations.  
Similarly, CDFG may require an aquatic survey for protected species within the lake. 
The biological survey will also include an assessment of the existing lotus pond. 

10.1.2  Design Development   
Increase in “wetland” habitat associated with this project could occur using other 
identified sources of available funding concurrent with this project to satisfy 
mitigation requirements and increase diversity of in-lake vegetation.  Prior 
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community outreach anticipates that community input will play a large part in the 
acceptance of any proposal to modify the floating wetland islands.  

Due to the opportunity presented by draining the lake, the full-potential of 
developing the wetland islands should be explored with the community and within 
the context of the biological survey.   

Any Design modifications proposed for the existing wetland area/islands should: 

 Present different alternatives to the community;  

 Consider applying for additional available funding to extend the Proposition O 
scope; 

 Consider creating permanent supports for modular wetland planting systems 
based on geotechnical information;  

 Address the design potentials presented by creation of multiple renewable self-
contained planted ecosystems for sediment and pollutant removal; 

 Consider modularity, physical ease of replacement, sustainability and cost; 

 Consider opportunities for combining bottom filtration and plant foliar 
spray/aeration;  

 Consider minimizing lake water volume displacement;   

 Maximize habitat, biodiversity, and topographical/topological complexity 
through selection of plant materials and design of renewable ecosystems;  

 Consider “wetland” size based on the future RAP goals for reduction in 
waterfowl; and 

 Consider boating and other recreational beneficial uses within the lake. 

10.2 Regulatory Recommendations 
The following project recommendations should be considered early on in the design 
phase of the project:  

 Begin CEQA process, Complete the Initial Study and all other permitting and 
coordination with regulatory agencies listed in Section 6 of this Concept Report 
upon funding approval. Determine requirements for improving lake – draining, 
storm drain improvements, preservation of flora and fauna, planned cultural 
events, identify any Threatened and Endangered (T&E) species issues, invasive 
weed issues, and jurisdictional wetlands.  Perform biological study to identify 
what species inhabit the lake and to determine the presence of any nesting bird 
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species within the park area. Determine any required mitigation at earliest 
possible phase of design to help avoid delays; 

 Consult with United States Army Corps of Engineers (USACOE) regarding the 
type of permit that will be required as well as the level of coordination required 
with the California Department of Fish and Game (CDFG) and United States Fish 
and Wildlife Service (USFWS) when design plans are confirmed. Conduct a pre-
construction meeting at the site with the USACOE;  

 Consult with CDFG and USFWS early in the design process regarding expected 
habitat and species that are on site that could be affected by the proposed design 
plan as well as impacted during the construction phase. Encourage resource 
agency collaboration and coordination during operations, monitoring, and 
maintenance of Echo Park Lake. Review plant palette, habitat, and species listed in 
Section 3 of this Concept Report with CDFG and USFWS experts; and  

 Consult with the Los Angeles Vector Control District during the design phase of 
the project to review the project concept design as well as operations and 
maintenance components to avoid vector impacts.  

10.3 Phases 3A and 3B – Construction  
 Coordinate with CDFG on when lake can be drained; if required, seine the lake 

and dispose/donate stocked fish as per CDFG requirements. Consider providing 
areas of protected open water for lotus storage and fish holding areas during 
construction; 

 Drain lake; Remove and properly dispose of any contaminated sediments and 
relocate uncontaminated sediments to destination identified in dredging and 
disposal plan; 

 Perform contractor survey to accurately locate storm drains under the lake and 
other infrastructure that may be exposed; Perform any other necessary 
investigations or analyses that were identified during design; 

 Repair or replace storm drain inflow pipes in northeast lobe, if necessary; 

 Reconstruct the concrete inlet structure for optimal input of storm water flow; 
Install sediment trap forebay and trash and oil and grease structural BMP devices;  

 Reconstruct outlet vault structure; repair emergency outlet valve, retrofit with 
remote operation capability; 

 Install lake liner; 

 Install “smart” irrigation system; 

 Install park water quality BMPs (grass swales, etc.); 
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 Install park planting and hydroseed all areas disturbed by construction; and 

 Install educational signage and kiosks. 

10.4 Phase 4 – Post-Construction & Monitoring 
 Develop as-built documents/record drawings; 

 Beneficial occupancy/project completion; and  

 Update current monitoring plan to include lake level readings along with water 
quality.    
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