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1.0 INTRODUCTION 

The Upper Los Angeles River (ULAR) Watershed is a largely built-out, urbanized watershed of approximately 485 
square miles or 310,400 acres. One major tributary to the Upper Los Angeles River is the Rio Hondo that drains 
multiple cities including portions of the City of Pasadena. The ULAR Watershed Management Program (WMP) 
identified the need for green street projects throughout the watershed to help achieve compliance with the 
requirements of the Regional MS4 Permit (Order No. R4-2021-0105) through pollutant load reductions from 
stormwater capture. The development of the Sierra Madre Median Enhancement Project in the Rio Hondo 
watershed by the City of Pasadena represents an opportunity to address the MS4 Permit requirements to continue 
the progress to achieve pollutant load reductions in the Upper Los Angeles River Watershed.  

The Sierra Madre Boulevard Median Enhancement site is within the City of Pasadena right-of-way (ROW) and is 
located within the Rio Hondo watershed. Figure 1-1 shows the extents of the proposed project. This project is 
intended to intercept dry weather flows from two adjacent storm drains: Sierra Madre Villa Channel and New 
York Drain. In addition, the project will capture wet weather surface flows from half of the roads on the westbound 
and eastbound directions. Both regional and low impact development (LID) best management practices (BMP), 
specifically dry wells and bioretention facilities, are proposed in the Sierra Madre Blvd medians to treat the 
diverted flows and surface street flows, respectively, to improve downstream water quality in the Eaton Wash 
adjacent to East Washington Boulevard. The project is also an opportunity for urban greening to enhance the 
median through the addition of native vegetation and trees that reduce the heat island effect, increase shade 
canopy, increase pollinator and bird habitat, improve air quality, sequester carbon, and beautify the corridor for 
the local community. The site location proposes several technical design decisions that will be addressed in this 
document, including the following: 

• Stormwater diversion location; 
• BMP types and configuration; and, 
• Landscape planting palette, with native vegetation to the extent possible. 

Each of these components of design for this project have been evaluated with emphases on feasibility, 
constructability, cost-effectiveness, and water quality impact. The full range of options for this project has been 
assessed to ensure that final design recommendations best match desired outcomes for the project and provide 
the maximum benefit given site constraints. Additional considerations for the project have been evaluated to 
ensure that the final design considers community impact and enhancement, regional water reuse efforts, and 
ongoing operations and maintenance costs. Details of this process and the findings can be found herein. 

1.1 PROJECT OBJECTIVES 

The objective of this report is to provide the preliminary design that will ultimately guide the development of the 
100% detailed design documents and project implementation. The project concepts presented herein will be 
optimized to meet the needs of the region, as demonstrated by supporting technical design, hydrologic, hydraulic, 
and water quality analytics. This document demonstrates preliminary consideration of the technical challenges 
for this project as well as creative solutions that overcome these challenges by ensuring the technical feasibility 
of the project and positioning the design for future construction grant funding with the Safe, Clean Water Program 
as well as other applicable grant opportunities with a clear demonstration of effectiveness and constructability. 
The project will also outline the landscaping concept design for the medians including preserving existing trees 
where feasible, enhancing the existing hügelkultur site, incorporation of native and drought tolerant species, and 
increasing the tree canopy. 
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1.2 EXISTING SITE CONDITIONS 

The Sierra Madre Median Enhancement Project is located in the medians that bisect Sierra Madre Boulevard, 
extending west from Michillinda Avenue on the City’s border to East Washington Boulevard, east of Hastings 
Ranch and below Kinneloa Mesa in the City of Pasadena. Sierra Madre Boulevard is a major artery characterized 
by heavy traffic flow (two way average daily traffic (ADT) of 16,900/day), spanning 180 feet in width, with a posted 
speed limit of 40 miles per hour, and providing three lanes of travel in both the westbound and eastbound 
directions. The road is divided by grassy medians that range from 50 to 60 feet wide along the length of the 
corridor and are generally barren, with few trees and invasive vegetation. The topography of Sierra Madre 
Boulevard from Michillinda Ave to East Washington Boulevard slopes from east to west with a little over 100 feet 
difference in elevation over the course of approximately 1.3 miles (an average of 1.4% slope).  

 

Figure 1-1. Sierra Madre Blvd Green Street project extents (E Washington Blvd to Michillinda Ave). 
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The median portion of Sierra Madre Blvd historically served as part of the Sierra Madre Line on the Pacific Electric 
interurban route until its closure in 1950. The Sierra Madre Line was a Pacific Electric interurban route which ran 
approximately 16.5 miles from the Pacific Electric building in Los Angeles to Sierra Madre. The Pacific Electric 
Railway Company was a privately owned mass transit system in Southern California consisting of electrically 
powered streetcars, interurban cars (electric tramways), and buses and was the largest electric railway system in 
the world in the 1920s. Currently, the section of Sierra Madre Boulevard between East Washington Boulevard and 
Sierra Madre Villa Avenue serves as the end of the Tournament of Roses Parade held in the City of Pasadena. 

1.2.1 Stormwater Infrastructure 
The section of Sierra Madre Blvd in this study is traversed by two large north-to-south running storm drains. The 
two drains merge at the west end of the Eaton Canyon Golf Course before draining into Eaton Wash (Figure 1-2). 
Discussion of each of these drains is provided below. 
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Figure 1-2. Regional dry weather diversion drainage areas. DIV-2 is representative of the 
diversion point for the Sierra Madre Villa Channel while DIV-3 is representative of the diversion 

point for the New York Drain. 



SIERRA MADRE MEDIAN ENHANCEMENT PROJECT 
 

 
10 

1.2.1.1 Sierra Madre Villa Channel 

The Sierra Madre Villa Channel is owned and operated by LACFCD and was built in 1957. The Sierra Madre Villa 
Channel begins approximately 0.55 miles north of the intersection of Sierra Madre Villa Ave and Sierra Madre Blvd 
before turning west for 0.66 miles before discharging to the Eaton Wash Channel. The Sierra Madre Channel varies 
from being an open channel or reinforced concrete box at certain sections. At the location of the proposed dry 
weather diversion point, the Sierra Madre Channel is a 12’ W x 8.5’ H reinforced concrete box (RCB) channel. The 
area draining to this location is 1,203.5 acres. Per the as-built drawings (Drawing No. 165/105; April 1957), the 
slope of the channel at that section is 1.50% at the location of the diversion point. 

1.2.1.2 New York Drain 

The New York Drain is owned and operated by LACFCD and was built in 1991. The New York Drain begins 
approximately 0.66 miles north of the intersection of New York Dr and Sierra Madre Blvd before converging to 
the Sierra Madre Villa Channel. At the location of the proposed dry weather diversion point, the New York Drain 
is a 5’3” W x 7’ H RCB channel. The area draining to this location is 285.7 acres. Per the as-built drawings (Drawing 
No. 771-D1.2, April 1989), the slope of the channel at that section is 0.2% at the location of the diversion point. 

1.2.1.3 Surface Flow Along Sierra Madre Boulevard 

The roads in the westbound and eastbound directions are crowned such that half of the roads on the westbound 
and eastbound directions currently drain towards the medians along Sierra Madre Boulevard. Figure 1-3 depicts 
the typical existing street flow pattern along Sierra Madre Boulevard. 
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1.2.2 Additional Utility Information 

1.2.2.1 Overhead Power Lines 

Presently, Sierra Madre Boulevard from E Washington Boulevard to Michillinda Ave serves as an electric corridor 
for Southern California Edison (SCE) overhead power lines. The SCE overhead power lines run along Michillinda 
Ave as well as generally along the northern sidewalk adjacent to the westbound lanes of Sierra Madre Boulevard. 
In addition, SCE owns the Eaton Substation on the adjacent parcel west of Eaton Canyon Golf Course. 
Consequently, SCE overhead power lines also run north to south spanning the width of Sierra Madre Boulevard 
between Eaton Substation and Crown Valley Nursery. There are also SCE overhead power lines running north to 
south just west of the intersection of Sierra Madre Blvd and Hastings Ranch Dr.  The overhead power lines also 
support telecommunication lines. 

1.2.2.2 Gas Lines 

Southern California Gas Company serves the surrounding residential and commercial properties with gas services 
from Mead Alley to the Eaton Wash.  From Mead Alley to Hastings Ranch Drive, the gas lines are located within 
the westbound portion of Sierra Madre Blvd.  At Hastings Drive, the gas lines crosses Sierra Madre Blvd and 
continues to the west within the eastbound lanes.  There are also gas pipeline also crosses the project area at New 
York Drive and Rivera Drive. 

1.2.2.3 Sewer Lines 

West of New York Drive, there is an existing sanitary sewer line that runs along the southern sidewalk adjacent to 
the eastbound lanes of Sierra Madre Boulevard. Between New York Drive and Riviera Drive, there is an existing 
sanitary sewer line that runs along the westbound lanes from Riviera Drive towards New York Drive where it 
converges and continues south along New York Drive. From Michillinda Ave to Medford Rd, there is an existing 
sanitary sewer line that runs along the northern sidewalk adjacent to the westbound lanes of Sierra Madre 
Boulevard, collecting sewage from Cynthia Ave and Medford Rd. The sanitary sewer line eventually converges 

Figure 1-3. Local street flow pattern along Sierra Madre Boulevard. 
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with the sanitary sewer line running along Hastings Ranch Dr. These sanitary sewer lines are owned by the City of 
Pasadena. 

1.2.2.4 Water Lines 

Between New York Drive and East Washington Blvd, the Metropolitan Water District operates a upper feeder 
pipeline (9ft 8in concrete pipe) located within the westbound lanes of Sierra Madre Blvd.  There is also an 
ornamental vent stack located in the median to the west of Sierra Mardre Villa Avenue.  There is an existing water 
line that runs between the Eaton Wash Spreading Grounds and the Eaton Canyon Park Golf Course. 

1.2.3 Geotechnical Conditions 
A supplemental limited geotechnical investigation in the form of percolation testing was performed by GEOCON 
in 2024. The scope of the investigation included site reconnaissance, field exploration, laboratory testing, and 
engineering analysis. The site was explored by excavating five 8-inch diameter borings (B1, B2, B4, B7, and B8) 
using a truck-mounted hollow-stem auger drilling machine to a maximum depth of approximately 50 feet below 
the existing ground surface as well as excavating three 3 ½-inch diameter borings (B3, B5, and B6) using hand 
auger tools to approximately 5 feet below the existing ground surface. The location, depths, and design infiltration 
rates of these borings can be found in Figure 1-4. 

 

 
Figure 1-4. Percolation Test and Diversion Point Locations 

1.2.3.1 Deep Infiltration Rates 

Percolation tests have been performed by GEOCON in 2024 at four deep boring locations along E Sierra Madre 
Blvd (B1, B2, B7, and B8). The test locations are shown in Figure 1-4 and the raw infiltration rates are summarized 
in Table 1-1. The 2024 Geocon investigation measured raw infiltration rates ranging from 1.65–7.5 in/hr across 
the four deep borings. The location of the proposed dry wells correspond with the location of the B1 boring, which 
measured a raw infiltration rate of 7.5 in/hr. The recommended design infiltration rate for the B1 boring is 2.5 
in/hr using a total reduction factor of 3.  
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Table 1-1. Summary of Geotechnical Investigation Results for Deep Borings 

Geotechnical Investigation GEOCON, 2024 

Boring B1 B2 B7 B8 

Infiltration Depth (ft) 30–40.5 30–40.5 30–40.5 20–35 

Field Measured Percolation Rate (in/hr) 7.5 2.23 2.09 1.65 

Design Infiltration Rate (in/hr) 2.5 0.74 0.7 0.55 

1.2.3.2 Surface Infiltration Rates 

The Sierra Madre Blvd median bioretention BMPs will infiltrate at a shallower depth (approximately 0 ft to 5 ft) 
that is covered in some borings (B3, B4, B5, and B6) from the GEOCON 2024 investigation (Table 1-2). The boring 
logs of the deep borings at the top 5 ft were examined to determined their suitability for use in bioretention BMP 
sizing calculations. The soil groups at the top 5 feet for the deep borings are summarized in Table 1-3 and 
compared to the soil groups at the bottom 5 ft of the borings. Based on the examination, it was determined that 
top 5 ft of soils across all four deep borings were considered to have similar infiltration rates as the deeper soils 
measured in the percolation tests. Therefore, the design infiltration rates reported for each of the deep borings 
are used to model some of the bioretention BMPs where the locations of the borings coincided with the proposed 
median locations for the bioretention BMPs. 

Table 1-2. Summary of Geotechnical Investigation Results for Shallow Borings 

Geotechnical Investigation GEOCON, 2024 

Boring B3 B4 B5 B6 

Infiltration Depth (ft) 2–5 3–5 1.5–5 2.5–5 

Field Measured Percolation Rate (in/hr) 8.78 1.03 6.13 9.92 

Design Infiltration Rate (in/hr) 2.93 0.34 2.04 3.31 

 

 Table 1-3. Boring Log Soil Group at 0 to 5 Feet Depth 

Geotechnical 
Investigation 

GEOCON, 2024 

 

Boring B1 B2 B7 B8 

Soil Group at 0–5 ft Artificial fill; SILTY 
SAND (SM) 

Artificial fill; SILTY SAND 
(SM) 

Artificial fill; SILTY 
SAND (SM) 

Artificial fill; SILTY 
SAND (SM) 

1.2.3.3 Groundwater Depth 

Groundwater was encountered at 61 feet below ground in the GEOCON 2023 investigation. This was likely 
encountered because the spreading basin at the intersection of Sierra Madre Blvd and E Washington Blvd was full 
at the time of the 2023 investigation. However, the GEOCON 2024 investigation noted that based on the 
documented historic high groundwater levels in the site vicinity (CDMG, 1998) and the lack of groundwater in the 
borings explored in this investigation, it is their opinion that the encountered groundwater in the prior exploration 
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is not representative of the static groundwater levels in the site vicinity. Additionally, it was noted that based on 
the depth of proposed construction, groundwater is neither expected to be encountered during construction nor 
have a detrimental effect on the project. It will be crucial to ensure that the separation between the invert of the 
dry well and the groundwater table is larger than the required 10-foot clearance in the 2021 LACPW Administrative 
Manual GS 200.1.  

1.3 BASELINE CONDITIONS & CONSTRAINTS 

The following subsections summarize the performance targets and baseline runoff/pollutant loading used to 
inform modeling. 

1.3.1 Stormwater Performance Targets 
The ULAR WMP designated pollutants into three categories with the following descriptions: 

• Category 1: Waterbody-pollutant combinations for which water quality-based effluent limitations and/or 
receiving water limitations are included in the MS4 Permits to implement TMDLs 

• Category 2: Waterbody-pollutant combinations for which data indicate water quality impairment in the 
receiving water according to the State’s Listing Policy and for which MS4 discharges may be causing or 
contributing to the impairment. 

• Category 3: Waterbody-pollutant combinations for which there are insufficient data to indicate water 
quality impairment in the receiving water according to the State’s Listing Policy, but which exceed 
applicable receiving water limitations contained in this Order and for which MS4 discharges may be 
causing or contributing to the exceedance. 

The Sierra Madre project storm drains ultimately drain to the Rio Hondo Reach 3. Table 1-4 displays the dry 
weather waterbody-pollutant categories for Rio Hondo Reach 3. 

Table 1-4. Wet and dry weather waterbody/pollutant categories 

Category Analyte Weather 
Designation Compliance Deadline 

1 E. coli Dry September 2023 

2 

Iron 303(d) January 2028 

Dissolved Oxygen Dry 
N/A—reflective of a condition of 

pollution, not necessarily a result of 
MS4 discharge 

3 

Benzo(a)Pyrene Dry January 2024 
Benzo(k)Fluoranthene Dry January 2024 

Chrysene Dry January 2024 

Copper Dry 

N/A—The LAR Metals TMDL does not 
address dry weather impairments 

related to copper or lead in Rio 
Hondo Reach 2, Rio Hondo Reach 3, 

or Caballero Creek. 
Diazinon Dry January 2024 

Dibenzo(a,h)Anthracene Dry January 2024 
Indeno(1,2,3-cd)Pyrene Dry January 2024 
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Category Analyte Weather 
Designation Compliance Deadline 

pH Dry 
N/A—reflective of a condition of 

pollution, not necessarily a result of 
MS4 discharge 

Mercury Total Dry January 2024 

Chloride Dry 

N/A—MS4 determined to not be a 
source that may be causing or 

contributing to observed 
exceedances 

 

1.3.2 Watershed Characterization & Hydrologic Conditions 
The drainage area delineations for the project site were developed using geospatial data associated with the LSPC 
modeling subwatersheds and verified/corrected slightly using further GIS analysis where full subwatersheds did 
not coincide with project locations and where subsurface storm drains overlapped. LA County digital stormwater 
pipe inventories and high-resolution Light Detection and Ranging (LiDAR) elevation data by the Los Angeles Region 
Imagery Acquisition Consortium (LARIAC) were used to accomplish subwatershed splitting. Developed drainage 
areas were used to model runoff and water quality baseline time series. These were then incorporated into BMP 
models to optimize the BMP decision variables.  

The drainage areas for the dry-weather diversion points (DIV-2 and DIV-3) are shown in Figure 1-2. The total 
drainage areas and impervious fractions are summarized in Table 1-5. The impervious area is predominantly 
composed of low-density residential areas. 

Table 1-5. Drainage area characteristics of storm drain diversion points. 

Parameters Sierra Madre Villa Channel New York Drain 

Drainage Area (acre) 1,203.5 285.7 

Impervious Percentage 3.7% 11.7% 

Impervious Area (acre) 44.9 33.3 
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Street areas draining to the Sierra Madre Blvd medians are shown in Figure 1-5. The drainage areas are 
predominantly composed of pavements and pervious medians, except S-4 which partially captures the flows from 
residential areas. 

The two groups of drainage areas and BMPs are summarized in Table 1-6 below. 

Table 1-6. Summary of Drainage Areas and BMPs Evaluated in this Memo. 

Drainage Area Name Diversion Location Drainage Area Count BMP Type 

Wet-weather Drainage Areas 
(Figure 1-2) 

Sierra Madre Villa Channel, New 
York Drain 

Two (2), one drainage area 
for each diversion point 

Dry wells 

Street Drainage Areas 
(Figure 1-6) 

Curb cuts along Sierra Madre 
Blvd medians 

Nine (9), from S-1 to S-9 Bioretention 
cells 

 

For this study, the Loading Simulation Program C++ (LSPC) software was used to simulate the contaminant loading, 
runoff volume, and flow rate associated with the dry-weather flows, 85th percentile, 24-hour design storm, and a long-
term, 10-year continuous time series (Water Year 2009 to Water Year 2018). A regionally calibrated LSPC model was 
used as this model was used in WMP development and is accepted by the Los Angeles Water Quality Control Board for 

Figure 1-5. Street drainage areas along Sierra Madre Blvd. 
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compliance analyses. This LSPC model is a component of the updated Watershed Management Modeling System 
(WMMS 2.0). 

Using the 10-year continuous time series developed in LSPC, dry-weather, for purposes of this study, is defined as 
the hours when the total rainfall in the previous 24-hour period (including the current hour) is less than 0.1 inch 
and when the runoff is less than 2 cfs; dry-weather flow is the hourly flow during these dry hours. The dry-weather 
flow rates and average annual volumes are summarized in Table 1-7. The dry-weather flow rates used in the Nov 
2023 Feasibility Study were scaled from the measured dry-weather flows in nearby tributary areas based on 
developed areas. 

Table 1-7. Dry-Weather Flow Rates 

Dry Weather Sierra Madre 
Villa Channel 

New York 
Drain 

Reference - Nov 2023 Dry-Weather Flow (cfs) 0.0600 0.0360 

10-yr Average Dry-Weather Flow Rate 0.0948 cfs, 
42.6 gpm 

0.0506 cfs, 
22.8 gpm 

Avg Annual Dry-Weather Flow Volume (ac-ft/yr) 64.3 34.3 

 

HydroCalc 1.0.3 was used to create the hourly runoff time series for the Sierra Madre local runoffs. The 1.06-inch 
rainfall depth at the centroid of the drainage area was read and interpolated from the online LA County Hydrology 
Map. The flow path slope was derived from the LARIAC Digital Elevation Model (DEM). The most common soil 
type of the drainage area was read from the online LA County Hydrology Map. To be consistent with HydroCalc, 
the LADPW 2005 land use shapefile was used to calculate imperviousness of each drainage area.  

The drainage area sizes and 85th percentile storm characteristics of the Sierra Madre Blvd street drainage areas 
are presented in Table 1-8. The total 85th storm runoff flowing to the medians is 0.494 ac-ft. 

 

Table 1-8. Drainage area and 85th percentile storm characteristics of street drainage areas. 

85th Storm S-1 S-2 S-3 S-4 S-5 S-6 S-7 S-8 S-9 

Drainage Area (acre) 1.08 1.31 1.37 1.95 1.74 2.02 1.69 1.26 1.26 

Impervious Percentage 30% 28% 30% 46% 45% 43% 40% 46% 34% 

Impervious Area (acre) 0.32 0.37 0.41 0.90 0.78 0.86 0.68 0.58 0.42 

85th Storm Depth (in) 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 

85th Storm Peak Flow Rate (cfs) 0.090 0.099 0.113 0.239 0.203 0.203 0.148 0.151 0.104 

85th Storm Runoff Volume (ac-ft) 0.032 0.037 0.041 0.080 0.070 0.078 0.062 0.051 0.040 
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2.0 BMP OPTIMIZATION MODELING 

2.1 BMP OPTIMIZATION OBJECTIVES AND CONSIDERATIONS 

This section discusses how the BMP performance statistics are used for BMP optimization. 

2.1.1 General Project Objectives 
From a watershed management perspective, BMP projects should be evaluated against these objectives: 

• Water Quality: The amount of stormwater pollutants the BMP can remove, and the volume of stormwater 
the BMP can treat. 

• Water Supply: The volume of stormwater that can be used for water supply. 
• Flood Control: The peak flow rate the BMP can capture and the runoff volume the BMP can store during 

a storm event to reduce flooding. The BMPs should be sized to capture the peak flow rate and runoff 
volume of at least the 85th percentile 24-hour design storm if feasible. 

2.1.2 Safe Clean Water Program (SCWP) Metrics 
Benefits predicted for different BMP configuration options must also be weighed against Safe Clean Water 
Program (SCWP) scoring criteria to determine the optimal choice for a given site to ensure a Project meets the 
needs of this important regional program. The following SCWP scoring categories are primarily dependent on the 
proposed treatment type:  

• Wet Weather vs. Dry Weather BMP: Does the proposed BMP capture the 85th percentile storm of the 
targeted drainage area? If so, it is historically defined as a wet weather project per the SCWP Scoring 
Committee. Otherwise, it is a dry weather BMP. Wet Weather and Dry Weather BMPs have different water 
quality scoring criteria, as detailed below. Both BMP types can still fulfill all other project related SCW 
scoring criteria (Water Supply, Community Investment, etc.) 

• Water Quality: 
o Wet Weather BMP: Removal of 50%/80% of divertible pollutants. 
o Dry Weather BMP: Removal of 100% of all tributary dry weather flows 

• Water Supply: Utilizing captured stormwater to replenish local water supply (water reclamation and 
groundwater recharge). 

• Nature Based Solutions: Implement or mimic natural processes to treat stormwater (infiltration). 

 

2.2 DRY WELL CAPACITY CALCULATION 

The storage and treatment capacity of a single dry well (see Figure 2-1) is calculated as follows. 
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Figure 2-1. Assumed Sierra Madre Median Enhancement Dry Well Design 

Assumed dry well design parameters: 

• Dimensions: The wells are 60’ deep with a 6’ diameter. The top 10’ provides open space storage while 
the bottom 50’ provides gravel-packed storage and infiltration, 

• Material/Voids: The top 10’ is concrete lined to prevent infiltration. The bottom 50’ is filled with gravel 
with a porosity of 0.4. The bottom 50’ infiltrates through the walls and the bottom, 

• Infiltration rate: The design infiltration rate is 2.50 in/hr as discussed in Section 1.2.3. 

The storage volume of a single dry well in cubic feet is calculated as, 

Storage Volume = 𝜋𝜋𝑅𝑅𝑤𝑤2 𝐻𝐻𝑠𝑠 + 𝑛𝑛𝑛𝑛𝑅𝑅𝑤𝑤2 𝐻𝐻𝑤𝑤 = 622 ft3 

where 𝑅𝑅𝑤𝑤 is well radius (3’) in feet, 𝐻𝐻𝑠𝑠 is sump height (10’) in feet, 𝐻𝐻𝑤𝑤 is well height (50’) in feet, and 𝑛𝑛 is porosity 
(0.4). 

The maximum flow rate of the dry well in cubic feet per second is calculated as, 

Flow Rate =
𝐼𝐼𝐷𝐷(2𝜋𝜋𝑅𝑅𝑤𝑤𝐻𝐻𝑤𝑤 + 𝜋𝜋𝑅𝑅𝑤𝑤2 )

12 × 3600
=

2.50 × 970.8
12 × 3600

= 0.056 cfs 

where 𝐼𝐼𝐷𝐷 is design infiltration rate (2.50) in inch/hour, and 𝐻𝐻𝑤𝑤 is well height (30’) in feet. 

Therefore, a single dry well has a maximum storage capacity of 848 ft3 and a maximum treatment rate of 0.056 
cfs. 

2.3 DRY-WEATHER FLOW CAPTURE BY DRY WELLS 

The numbers of dry wells needed to treat the dry-weather flows in each drainage area are calculated as the 
average dry weather flow rate divided by the single well treatment rate. The results are presented in Table 2-1. 
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Table 2-1. Number of Dry Wells Needed to Fully Treat the Dry Weather Flows 

Dry Weather Sierra 
Madre Villa 
Channel 

New York 
Drain 

10-yr Average Dry-Weather Flow Rate (cfs) 0.0948 0.0506 

Number of Dry Wells Needed 2 1 

 

On April 25, 2024, City staff conducted a visual assessment of dry weather flows at select City- and County-owned 
manholes from the three storm drains from which dry weather flows is proposed to be diverted from. Most 
manholes visited had trickle (<2 gpm) to no flows, which may have implications for the number of dry wells 
needed. It was hypothesized that due to the heavy rains that the region has been receiving this past winter (El 
Niño year), less irrigation was needed, and thus, there is less dry weather flows observed than what was modeled. 
It is important to note that there were audible observations of flows coming from a 27” RCP owned by Los Angeles 
County Flood Control District (LACFCD) within the Eaton Golf Course. The City is currently coordinating with the 
County staff to measure the flows within that storm drain.  

2.4 BIORETENTION CAPACITY CALCULATION 

The Sierra Madre Blvd median bioretention BMPs are assumed to have the following design parameters: 

• Dimensions: 6” ponding depth; 3’ media and gravel layer depth (see Figure 2-2); the BMPs should be 
placed at proper locations considering the flow directions on the street (see Figure 2-3),  

• Voids: porosity of 0.4 for both the media and the gravel layer, 

• Infiltration rate: The design infiltration rate is discussed in Table 2-2. 

Table 2-2. Infiltration rates for bioretention BMPs. 

Street Drainage Area Representative Boring Infiltration Rate 
(in/hr) 

S-1 B1 (deep) 2.50 

S-2 B1 (deep) 2.50 

S-3 B1 (deep) 2.50 

S-4 B2 (deep) 0.74 

S-5 B3 (shallow) 2.93 

S-6 B4 (shallow) 0.34 

S-7 B4 (shallow) 0.34 

S-8 B5 (shallow) / B6 
(shallow) / B7 (deep) 2.02 

S-9 B8 (deep) 0.55 
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 Figure 2-2. Assumed Bioretention BMP Cross-Section 

 

 
Figure 2-3. Ideal Median Bioretention BMP Location 

Effective ponding depth considering media and gravel porosity: 

Effective Ponding Depth = 0.5 + 3 × 0.4 = 1.7 ft  

A bioretention BMP with a footprint 𝐴𝐴𝑏𝑏𝑏𝑏𝑏𝑏 (ft2) has a storage capacity of 1.7𝐴𝐴𝑏𝑏𝑏𝑏𝑏𝑏 ft3. 

The infiltration flow rate from the bottom of the bioretention is calculated as, 

Flow Rate = 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 �
𝑖𝑖𝑖𝑖
ℎ𝑟𝑟
� × 𝐴𝐴𝑏𝑏𝑏𝑏𝑏𝑏 ×

1 ft
12 in

×
1 hr

3600 sec
=
𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅

12 × 3600
𝐴𝐴𝑏𝑏𝑏𝑏𝑏𝑏 cfs 

 

2.5 WET-WEATHER FLOW CAPTURE BY BIORETENTION 

The bioretention BMP areas needed in each median to fully capture the 85th percentile 24-hour design storm were 
calculated. The storage capacity of the bioretention and the volume infiltrated during the 24-hour period are 
considered in the calculations. The area of bioretention BMP is increased until no flow bypasses the BMP within 
the 24-hour period.  

The minimum bioretention BMP areas required to fully capture the 85th percentile 24-hour storm from the street 
drainage areas are summarized in Table 2-3. Those bioretention areas are smaller than the respective medians. 
The total bioretention area needed is 5,965 ft2 or 0.137 acres. 
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Table 2-3. Bioretention Area Needed to Capture the 85th Percentile Storm from Street Drainage Areas 

85th Percentile Storm S-1 S-2 S-3 S-4 S-5 S-6 S-7 S-8 S-9 

85th Storm Peak Flow Rate (cfs) 0.090 0.099 0.113 0.239 0.203 0.203 0.148 0.151 0.104 

85th Storm Runoff Volume (ac-ft) 0.032 0.037 0.041 0.080 0.070 0.078 0.062 0.051 0.040 

Bioretention Area Needed (ft2) 234 269 297 1,099 467 1,420 1,134 417 628 
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3.0 DESIGN COMPONENTS 

This section presents the engineering and design components recommended for the Sierra Madre Median 
Enhancement project based on the preceding decision support modeling to capture dry weather from the existing 
drains and wet weather flows from the surface drainage.  

3.1 DIVERSION STRUCTURES & CONVEYANCE 

3.1.1 Low Flow Berm Structure 
For both the Sierra Madre Villa Channel and New York Drain dry well systems, a low flow concrete berm structure 
(9 inches high) is proposed to divert low flows from reinforced concrete box channels. These berms have been 
employed in previous Los Angeles County Flood Control District (LACFCD) low flow diversion projects, such as the 
Marie Canyon Water Quality Improvement project. These berms can either be placed perpendicular to the flows 
or angled to increase the available length of the weir, which would subsequently increase the amount of flows 
diverted. One dry well system is proposed to divert low flows from the 12’ W x 8.5’ H Sierra Madre Villa channel 
while another dry well system is proposed to divert low flows from the 5’3” W x 7’ H New York Drain. The proposed 
berm will span across the bottom width of the RCB channels. Any low flows will be directed to the proposed 
diversion pipes, which will be a 12” reinforced concrete pipe at a 0.5% slope. Figure 3-1 and Figure 3-2 illustrate 
an example plan and profile view of the proposed low flow berm diversion structure and pipe. 

 

 

 

 

 

Figure 3-1. Example plan view schematic of low flow diversion in the Sierra Madre Villa Channel and New York 
Drain. 
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3.2 FILTRATION TREATMENT 

Stormwater runoff transports sediment, metals, nutrients, trash, and debris that can compromise the 
performance of stormwater facilities and pollute receiving waters. Pretreatment will be an integral component of 
the infiltration strategies to extend the life of the dry-well system. Because of the low dry-weather flow rates, 
traditional pretreatment solutions of hydrodynamic separation and baffle boxes will not be effective and 
alternative filtration devices are recommended and evaluated in the following sections. These treatment 
alternatives are evaluated to help reduce the maintenance frequency of the facilities, focus maintenance efforts 
to a concentrated area, and bolster compliance.  

3.2.1 Membrane Filters 
Stormwater treatment devices can be configured with membrane cartridges in a compact stand-alone system to 
remove floatables, trash, oil debris, TSS, fine silt-sized particles, and a high percentage of particulate-bound 
pollutants, including phosphorus, nitrogen, metals, and hydrocarbons. One such product is Contech’s Jellyfish® 
device (Figure 3-3). Runoff enters the vault via an inlet bay where floatables, oils, and grease are trapped behind 
a baffle wall. Subsequently, runoff is forced up from the treatment chamber, through the membrane filtration, 
and into the backwash pool where it fills, overflows, and exits via the outlet bay. The Jellyfish Filter can be 
manufactured in several configurations, ranging from manhole, catch basin, vault, or custom. For the purposes of 
this preliminary design, it was assumed that the cartridges would be housed in a manhole configuration with an 
access hatch. 

The lowest flow rate per cartridge that can be accommodated per preliminary research on Contech’s Jellyfish JF10 
offline configuration is 0.025 cfs. 

Figure 3-2. Example section view of low flow berm diversion in channel. 
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3.2.2 Media Filters 
Stormwater treatment devices can also be configured with rechargeable, media-filled cartridges that trap 
particulates and adsorb pollutants from stormwater runoff. One such product is Contech’s Stormwater 
Management StormFilter® device (Figure 3-4). Runoff passes through the filtration media and starts filling the 
center cartridge tube. Once water reaches the top of the float valve, buoyant forces will allow the filtered water 
to exit the cartridge. Multiple media options are available to allow the ability to target specific pollutants of 
concern. Some of the StormFilter media options include: 

• PhosphoSorb®: Media built from a Perlite-base that removes total phosphorus by filtering out particulate 
phosphorus and adsorbing dissolved phosphorus; 

• CSF Leaf Media: Media created by processing deciduous leaves for removing soluble metals, TSS, and oils 
and grease; 

• Perlite: Naturally occurring puffed volcanic ash that can remove TSS, oils, and grease; 
• Zeolite: Naturally occurring mineral that can remove soluble metals, ammonium, and organics; and, 
• Granular activated carbon: Has an extensive surface area to provide high levels of adsorption for 

removing oils, grease, and organics. 

Contech’s StormFilter cartridges can be customized by height depending on the flow rate at the site. The average 
dry weather flow rates across the two locations vary from 0.0506 cfs to 0.0948 cfs (22.5 to 44.5 gpm). One or two 
cartridges will be needed at each location given the available cartridges from Contech. In terms of the 
configuration, the structures that house the filter cartridges can be constructed as catch basins, manholes, curb 
inlets, or linear grates depending on flows, project footprints, and hydraulic conditions. For the purposes of the 
preliminary design, it was assumed that the cartridges would be housed in a manhole configuration with an access 
hatch. 

 

Figure 3-3. Example schematic of Contech's Jellyfish device. 
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3.2.3 Recommendation 
Discussions were initiated with Contech regarding the usage of either the Jellyfish or StormFilter device as a 
pretreatment unit, who recommended proceeding with a StormFilter device. Because the City would prefer not 
to add any pumps or electrical components to the dry well systems, all associated components will be deep due 
to the depth at the point of diversion (15 to 18 feet deep). The Jellyfish filter is designed with a deep sump to 
capture the pollutants from the membrane filters whereas the StormFilter does not have a deep sump 
(approximately 3 feet of drop after the inlet pipe). In terms of maintenance efforts, the Jellyfish filter would 
require vacuuming of a deep sump compared to the StormFilter, which would require lifting the media cartridges 
up and replacing the media. Furthermore, for the pollutants of concern from residential runoff (e.g., 
nutrients/pesticides from irrigation overflows, etc.), StormFilter’s media can be specifically tailored to target 
pollutants of interest. Contech recommended their ZPG™ media, which is a blend of zeolite, perlite, and granular 
activated carbon. Finally, at the design dry weather flow rates, the StormFilter device is less expensive than the 
Jellyfish filter. 

3.3 PROPOSED STORMWATER BMP 

3.3.1 Infiltration 
As mentioned in Section 1.2.3, the geotechnical testing indicates that infiltration will be possible within the project 
corridor and an assumed rate of 2.5 in/hr is utilized in the sizing and evaluation of the dry wells. For the 

Figure 3-4. Example schematic of Contech's StormFilter device. 
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bioretention BMPs, the infiltration rates assumed are detailed in Table 2-2. Infiltration will act as the primary 
removal and endpoint for the intercepted flows where it will replenish groundwater and provide water supply 
benefits.  

3.3.2 Regional Capture: Dry-Wells 
As previously discussed, a total of 3 dry-well facilities are proposed within the median of Sierra Madre Blvd. To 
ensure that the dry-wells do not interfere with each other, they are placed at a separation distance of 5 diameters 
(approximately 30 feet) on-center from each other. Diverted flows to the infiltration dry wells will be pretreated 
before conveyance to the distribution lines.  An open ponding depth of 3 to 6 feet below the inlet of the pipe will 
be maintained within each dry-well along with a 54 to 57 feet gravel filled section giving a total depth of 60 feet 
below the inlet of the pipe. The primary outlet of dry-weather interception is infiltration and wet-weather flows 
will remain within the existing storm drain system. 

Discussions were initiated with OldCastle to discuss the usage of the Torrent MaxWell IV system for the medians.  
While the modeling initially assumed a 6 feet diameter for the dry wells, it was noted that with the 85 to 90 feet 
total depth of the dry wells, the dry wells are recommended to have a 4 feet diameter. With a 6 feet diameter, 
dry wells usually do not go deeper than 50 to 60 feet of total depth, as the amount of material removed with the 
larger shaft diameter increases the risk of caving at greater system depths. Even with a 4 feet diameter, there is 
the risk of belling out/caving at total depths greater than 75 feet (proposed dry well system inverts are between 
85 to 90 feet as indicated in Section 3.4. In the event that there is belling out/caving during an excavation, the dry 
well will be installed at the shallower depth and post-installation percolation tests will be run to verify system 
performance. If belling out/caving occurs, this indicates that the soils are sandy, which generally corresponds to 
favorable infiltration rates. 

Figure 3-5. Example schematic of dry wells (Torrent MaxWell® IV). 
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3.3.3 Local Capture: Bioretention/Bioswales 
Rock lined bioswales and bioretention areas were incorporated into the median design to convey stormwater 
flows from curb cuts along Sierra Madre Blvd.  The swales and bioretention areas are located the large medians 
between East Washington Blvd and Hastings Ranch Drive and will convey flows from half of the eastbound and 
westbound lanes where feasible through curb cuts.  The stormwater flows will meander through the rock lined 
swales before entering the bioretention areas.  Overflows structures will be designed to discharge to the existing 
storm drain.  Sierra Madre Blvd, as discussed in Section 1.2.2, is a main utility corridor as well as transportation 
corridor making the use of drop inlets less feasible to avoid utility conflicts and keep the systems shallow enough 
to discharge into the bioretention areas. Therefore, the bioswale and bioretention design is focused on surface 
flows along the median curb lines.     
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3.4 DRY WELL SYSTEM LAYOUTS 

3.4.1 Sierra Madre Villa Channel 
Figure 3-8 illustrates the preliminary dry well system configuration to treat dry weather flows from the Sierra 
Madre Villa Channel drainage area. A low flow berm concrete structure will be constructed along the 12’W x 8.5’ 
RCB channel. Per the decision support modeling, 2 dry wells is needed to capture the average dry weather flows 
from the drainage area. One diversion pipe will direct dry weather flows towards the north end of the median. 
Flows will subsequently be routed towards the respective filtration unit and towards the dry wells. A manifold 
diversion pipe will be constructed such that the dry wells can be configured in parallel versus in series. In line tee 
fittings will direct flows towards each dry well from the manifold pipe. A manual valve will be constructed between 
the diversion structure and the filtration unit such that flows can be bypassed while maintenance is performed in 
the filtration unit. In addition, because the project only aims to capture dry weather flows, the valve can be closed 
before the beginning of the wet season or before forecasted storm events. The dry wells are estimated to be 
approximately over 79 feet deep based on the current layout. 
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Figure 3-6. Preliminary dry well system configuration for the Sierra Madre Villa Channel and New York Drain drainage areas. 
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3.4.2 New York Drain 
Figure 3-8 illustrates the preliminary dry well system configuration to treat dry weather flows from the New York 
Drain drainage area. A low flow berm concrete structure will be constructed along the 5’3” x 7’ RCB channel. It 
was originally thought that the dry wells could be placed in the median to the west of the New York Drain; 
however, due to the numerous SCE overhead power lines in that median, a design decision was made to move 
the dry well system to the median east of the New York Drain. Since the dry well system will be located east of 
the New York Drain and the existing grade of Sierra Madre Boulevard slopes from east to west, the underlying 
infrastructure for the dry well system will be at reverse grade, which will increase the depth of all associated 
components. The dry well system is proposed to be located at the northwestern end of this median while the 
Sierra Madre Villa Channel dry well system is located at the southwestern end of the same median. Diverted flows 
will be routed towards the filtration unit and subsequently towards the six dry wells. A manifold diversion pipe 
will be constructed such that the dry wells can be configured in parallel versus in series. In line tee fittings will 
direct flows towards each dry well from the manifold pipe. A manual valve will be constructed between the 
diversion structure and the filtration unit such that flows can be bypassed while maintenance is performed in the 
filtration unit. In addition, because the project only aims to capture dry weather flows, the valve can be closed 
before the beginning of the wet season or before forecasted storm events. The dry wells are estimated to be 
approximately over 87 feet deep based on the current layout. 
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4.0 LANDSCAPE PRELIMINARY DESIGN 

This section presents the landscape components recommended based on the feedback from the public outreach, 
existing tree survey, as well as incorporating in the swale and bioretention elements discussed above.   

4.1 EXISTING TREE ASSESSMENT 

With the exception of the Chorisia speciosa (Sik-floss tree), existing trees will be retained if rated fair or good 
health and structure. All Chorisia speciosa will be removed due to their unsuitability in a public landscaping and 
incompatibility with a native landscape. Trees that are rated poor in health or structure will also be removed. 
Based upon the arborist survey conducted on April 24, 2024, of 114 trees surveyed within the medians, 50 were 
flagged for removal, 8 require pruning, and 4 need additional inspection. Table 4-1 below shows the trees 
recommended for removal.   

Table 4-1. Trees to be Removed. 

Species Count 
Calodendrum capense, Cape Chestnut 1 
Cassia Excelsa, Crown Of Gold Tree 2 
Cassia leptophylla, Gold Medallion Tree 10 
Chorisia speciosa, Silk-Floss Tree 24 
Erythrina coralloides, Naked Coral Tree 7 
Handroanthus heptaphyllus, Pink Trumpet Tree 2 
Sequoia sempervirens, Coast Redwood 2 
Syagrus romanzoffianum, Queen Palm 1 
Unknown 1 

4.2 MAINTENANCE ACCESS 

Maintenance routes are provided throughout the medians as discontinuous meandering paths planted in a low-
growing groundcover (Lippia), which will provide a walkable turf-like surface without appearing to be a designated 
pedestrian route. Maintenance routes are typically 3-feet wide to accommodate a wheeled trash receptacle for 
green waste or garbage pickup.  

Pull-outs have also been provided at median cross-streets to allow a maintenance vehicle to park clear of the 
roadway. Pull-outs should be paved with an attractive hardened surface such as stained, stamped concrete. 

4.3 SWALES/BIORETENTION AREAS 

Curb cuts leading to swales are proposed for the medians. To capture stormwater runoff, for each median island, 
curb cuts have been located approximately midway between the high and low elevations of the median curb and 
again in proximity to the lower end of the median island. Swales lead to shallow (2’ to 3’ deep) detention areas, 
which have been located near the low end of the islands to collect runoff from the swales. Swales and detention 
areas will be cobbled with 4-to 6-inch river rock. Interstices between the cobble and the area around the cobble 
swales and detention areas will be planted with vegetation that can tolerate short periods of inundation and 
summer dry conditions. Detention areas will include a grated overflow riser to intercept runoff before it spills from 
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the basin. Overflow risers will lead to the existing storm sewer system.  Swales are generally narrow, 3- to 6-feet 
wide, to respond to comments from public outreach that expressed a dislike of wide areas of cobble. 

4.4 PROPOSED PLANTING CONCEPT 

Planting lists for the median fit into four main categories: 1) planted swales, 2) groundcover, 3) small shrubs (< 3’ 
tall), tall shrubs (>3’ tall), and 4) trees. Because of the public’s desire for native plants and the environmental goals 
of the project, species were generally selected from regionally appropriate and attractive native species or 
cultivars of native species. Species have also been selected for their values as pollinator, insect, or bird habitat. 
These lists will be further refined during construction documents to reflect additional public input. Planting areas 
generally follow the shapes of the swales, with groundcover adjacent to the curbs and taller shrubs forming islands 
in the middle of the medians.  

A Hügelkultur area is incorporated into the design as a planted earthen mound formed around the existing large 
woody debris. Woody debris from the trees to be removed will be used to build up the existing Hügelkultur into 
a single larger mound with a core of larger woody logs topped by smaller twigs and branches. This structure will 
be buried under a mound of topsoil removed from infiltration swales and basins. As the woody debris 
decomposes, the rotting wood acts as a sponge to collect and hold moisture in this area.   

The project will also incorporate the use of water leaking from the Jones Reservoir that is located under Hamilton 
Park.  Pasadena Water and Power installed a well and holding tank that captures approximately 4,000 gallons of 
water per day that is current piped to the median adjacent to the park between Hastings Ranch Drive and Riviera 
Drive.  The project design incorporates the use of the stored water to supplement the irrigation needs.  

Except for the median irrigated with Jones Reservoir water, which contains medium water use trees and shrubs, 
species are drought-tolerant to meet the requirements of the City’s implementation of the State Model Water 
Efficient Landscape Ordinance. 

5.0 ANTICIPATED PERMITS AND COORDINATION 

Consultation with regulatory agencies and acquisition of permits is required before the project components can 
be constructed. The following table summarizes the plan checks, regulatory permits, and approvals relevant to 
the project (Table 5-1). Additionally, a full Phase I environmental study should be performed at the site. 

Table 5-1. Listing of Anticipated Required Permits. 

Agency Permit/Notification 
Name Rationale Initial Steps 

City of Pasadena 
Public Works — 

City of Pasadena 
Public Works is the 
property manager. 

Contact the City of Pasadena Public Works 
Department for project coordination. 

Los Angeles 
County Flood 
Control District 

Major Modification 
Permit 

A water diversion 
structure is 
considered a 
drainage facility 
modification. 

Complete and submit application for review via 
EpicLA. 
 
Challenges anticipated are the design review 
periods and the processing of the Use and 
Maintenance Agreement. 
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Agency Permit/Notification 
Name Rationale Initial Steps 

Los Angeles 
County Flood 
Control District 

Discharge Permit 

Non-storm water 
(treated water) will 
be discharged 
directly into an 
existing District 
facility 

Complete and submit application for review via 
EpicLA. 
 
Challenges anticipated are the design review 
periods and the processing of the Use and 
Maintenance Agreement. 

State Water 
Resources 
Control Board 

Construction 
General Permit 

One or more acres 
of soil will be 
disturbed during 
construction. 

Develop a Storm Water Pollution Prevention Plan 
(SWPPP). 

Greater LA 
County Vector 
Control District 

Mosquito & Vector 
Abatement District 

Potential mosquito 
concerns. 

Provide Vector Control District conceptual project 
plans for review. 

South Coast Air 
Quality 
Management 
District Rule 403 

Rule 403  
 

Prevent, reduce, or 
mitigate fugitive 
dust emissions from 
construction 
activities. 

Construction in the South Coast Air Basin must 
incorporate best available control measures 
included in Table 1 of Rule 40 

Southern 
California 
Edison 

Design Permit Installation of a new 
electrical service 
plan 

Contact SCE’s Local Planning Department and 
complete Customer Project Information Sheet and 
Design Option Letter 

 

6.0 COST ESTIMATE AND SCHEDULE 

The cost estimate and project schedule have been created to validate that the project concept may be built within 
the specified budget and within the time allocated to use the funds. 

6.1 PROJECT COST ANALYSIS 

The cost analysis is utilized as a tool to ensure the project concept is within the amount of funds available to the 
project. If the cost analysis indicates that the project is not feasible, then the design will need to be adjusted to 
bring it within the project budget while still meeting the project goals. The cost analysis was developed using 
various sources of information, as well as the Cost Estimator’s judgment. 

6.1.1 Construction Costs 
The construction cost entails the various components of the project that a Contractor would construct. 
Construction costs do not include items of work not directly performed by the Contractor, such as the City’s 
construction management during construction. The construction costs were developed using various sources of 
cost information. The estimated total construction cost is $5,715,239 for the recommended BMP configuration. 
Table 6-1 lists the respective breakdowns of the items required to complete the project. A more detailed cost 
estimate can be found in Appendix B. 
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Table 6-1. Estimated Construction Costs, Optimal BMP Configuration. 

PLANNING LEVEL COST ESTIMATE 

Description Quantity Unit Unit Price Total 
Miscellaneous 
Traffic Control 1 EA $125,000.00  $125,000 
Mobilization / Demobilization (10% of Costs) 1 LS $533,604.00 $533,604 

Dry Well System (Sierra Madre Villa Channel) 
Temporary Diversion 1 EA $20,000.00  $20,000 
Manual Valve and Structure 1 EA $100,000.00  $100,000 

Low Flow Berm 1 EA $20,000.00 $20,000 
Manhole (includes excavation & shoring) 1 EA $30,000.00 $30,000 

Dry Well (60’ Deep) 2 EA $65,000.00 $130,000 
Piping 12" RCP (Includes excavation, installation, and 
shoring) 

145 LF $385.00 $55,825 

Treatment Filter Unit (Includes excavation, backfill, 
installation) 

1 EA $150,000.00 $150,000 

Sampling Vault (Manhole) (Includes excavation, hauling, 
shoring, and backfill) 

1 EA $25,000.00  $25,000 

Flow Meter 1 EA $10,000.00  $10,000 

Conduit and Wiring for Flow Meter 1 LS $20,000.00 $20,000 

Dry Well System (New York Drain) 
Temporary Diversion 1 EA $20,000.00  $20,000 

Manual Valve and Structure 1 EA $100,000.00 $100,000 
Low Flow Berm 1 EA $20,000.00 $20,000 
Dry Well (60’ Deep) 1 EA $65,000.00 $65,000 

Piping 12" RCP (Includes excavation, installation, and 
shoring) 

107 LF $310.00 $33,170 

Treatment Filter Unit (Includes excavation, backfill, 
installation) 

1 EA $150,000.00 $150,000 

Sampling Vault (Manhole) (Includes excavation, hauling, 
shoring, and backfill) 

1 EA $25,000.00  $25,000 

Flow Meter 1 EA $10,000.00  $10,000 
Conduit and Wiring for Flow Meter 1 LS $20,000.00 $20,000 

Landscaping 
Site Preparation 372,000 SF $0.50 $186,000 

Trees Removed 50 EA $1,500.00 $75,000 
Hügelkultur Enhancement Area 1 LS $10,000.00 $10,000 
Paving & Hardscape Improvements 1,500 SF $25.00 $37,500 

Cobble Lined Swales (including overflow structure) 470 CY $200.00 $94,000 
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PLANNING LEVEL COST ESTIMATE 

Description Quantity Unit Unit Price Total 
Irrigation System 372,000 SF $2.50 $930,000 
Trees 750 EA $420.00 $315,000 

Shrubs 31,600 EA $30.00 $948,000 
Planting 8,020 EA $30.00 $240,600 
Plant Establishment Maintenance (weekly)+466 12 Mo $12,000.00 $144,000 

Start-up, Testing, Prepare Operations & Maintenance Manuals, and Prepare Record Drawings 

SWPPP Implementation 1 LS $50,000.00  $50,000 
Start-up and Testing 1 LS $50,000.00  $50,000 

O&M Manuals 1 LS $10,000.00  $10,000 
Record Drawings 1 LS $10,000.00  $10,000 

SUBTOTAL $4,762,699 
Contingency (20% capital) $952,540 
TOTAL CONSTRUCTION COST $5,715,239 
Assumptions: 
- Full itemized cost estimate included in Appendix B. 
- Rough order of magnitude preliminary opinion of costs. Actual costs may vary. 
- Shoring is required for construction due to space limitations. 
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6.1.2 Regional Operations & Maintenance Costs 
Long-term maintenance of the system is vital to its operation. The operations and maintenance costs were 
developed on the basis that a service contractor would maintain the various components of the system. Estimated 
total annual operations and maintenance costs are presented in Table 6-2. 

Table 6-2. Annual Estimated Operations & Maintenance Costs. 

PLANNING LEVEL OPERATIONS & MAINTENANCE ESTIMATE 

Description Frequency # Times per 
Year Unit Price Total 

Sierra Madre Villa Channel 
Diversion Structure Inspection Quarterly 4 $500 $2,000 
Diversion Structure Cleaning After Wet Season 

& Middle of Dry 
2 $3,000 $6,000 

Pretreatment Device - Vacuum (Dry Season) After Wet Season 1 $6,000  $6,000  
Dry Well - Vacuum (Dry Season) Annually 1 $6,000 $6,000  
Valve Maintenance Annually 1 $4,000  $4,000  

New York Drain 
Diversion Structure Inspection Quarterly 4 $500 $2,000 
Diversion Structure Cleaning After Wet Season 

& Middle of Dry 
2 $3,000 $6,000 

Pretreatment Device - Vacuum (Dry Season) After Wet Season 1 $6,000  $6,000  
Dry Well - Vacuum (Dry Season) Annually 1 $6,000 $6,000  
Valve Maintenance Annually 1 $4,000  $4,000  

TOTAL (Annual) $48,000 

6.2 IMPLEMENTATION SCHEDULE 

The preliminary project implementation schedule is provided in Figure 6-1. The schedule includes finalizing the 
design plans, environmental planning and permitting, bid and award, and construction. 
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7.0 CONCLUSIONS & RECOMMENDATIONS 

While there are many options for the Sierra Madre Median Enhancement Project, the recommended option given 
the full range of identified outcomes and constraints for this project is to have multiple dry wells and bioretention 
BMP along the Sierra Madre Blvd medians that will provide stormwater capture, treatment and infiltration while 
also improving the landscape of the medians.  This project will feature the following key components: 

 The recommended design infiltration rate for the Sierra Madre infiltration BMPs is 2.5 inches/hour for the 
dry wells and varied per Table 2-2 for the bioretention BMPs, 

 Two (2) dry wells are needed to capture the dry-weather flows diverted from the Sierra Madre Villa Drain, 
 One (1) dry well is needed to capture the dry-weather flows diverted from the New York Drain, 
 If curb cuts are provided along the Sierra Madre Blvd medians, the local 85th percentile storm can be 

captured by 5,965 ft2 of bioretention BMPs implemented along the medians. 

This BMP will provide substantial pollutant reduction for runoff to the Eaton Wash and Rio Hondo and will carry 
an estimated construction cost of $5,715,239 and an estimated annual operation and maintenance cost of 
$48,000.  Configuration details and costs will be refined at further stages of design and may be subject to change. 

 

 

Figure 6-1. Preliminary Project schedule. 
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