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To the Los Angeles County Flood Control District, 
 
The Los Angeles Unified School District appreciates the consideration of its infrastructure 
program application for the Victory ES – DROPS project.  Although it is an honor to be 
included in the Stormwater Investment Plan, we realize it is not cost effective for us to 
satisfy all the grant requirements.  Therefore, we respectfully withdraw our grant 
application for Victory ES – DROPS. 
 
Thank you for your consideration. 
 
 
Sincerely,   
 
Karen Lee, Deputy Director 
Facilities Legislation, Grants & Funding 
 



From: Shahriar Eftekharzadeh
To: Carlos Moran; Teresa Villegas
Cc: DPW-SafeCleanWaterLA; madelyn.glickfeld@ioes.ucla.edu; rambrose@ucla.edu
Subject: FW: Gaffey Nature Center Study - Questions and Clarifications
Date: Friday, November 5, 2021 2:05:44 PM
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CAUTION: External Email. Proceed Responsibly.
Dear Carlos and Madam Chair,
 
Please note Ms. Deborah Deets responses below and kindly admit to the meeting minutes.
 
Thank you,
 
Shahriar Eftekharzadeh, PhD, PE, PMP
O: 310 375 0342, C: 310 879 9376
SEITec
www.seitecinc.com
 

From: Deborah Deets <deborah.deets@lacity.org> 
Sent: Friday, November 5, 2021 12:34 PM
To: shahriar.eftekharzadeh@seitecinc.com
Cc: deborah.deets@lacity.org
Subject: Fwd: Gaffey Nature Center Study - Questions and Clarifications
 
Dear Dr. Eftekharzadeh,
 
Please review, and if you are in agreement I ask that you request public disclosure and share with:

Potential partners
SCW WASCs
SCW (& BOS as relevant)
Teresa Villegas <Teresa.Villegas@lacity.org>
"madelyn.glickfeld@ioes.ucla.edu" <madelyn.glickfeld@ioes.ucla.edu>
Carlos Moran <carlos@watershedhealth.org>
"Richard F. Ambrose" <rambrose@ucla.edu>

 
 
 
1. Your study site is located in a cool coastal zone. How do you extrapolate the results of
your study to the hot dessert climates in the other watersheds?
 

I understand that this proposal will install a weather station to collect real-
time climate data for its micro-climate. Collected information will refine
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mailto:carlos@watershedhealth.org
mailto:Teresa.Villegas@lacity.org
mailto:SafeCleanWaterLA@dpw.lacounty.gov
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OVERVIEW


The Scientific Studies Program is part of the Safe, Clean Water Regional Program to provide funding for 
activities such as scientific studies, technical studies, monitoring, and modeling. Watershed Area Steering
Committees will determine how to appropriate funds for the Scientific Studies Program. The District will 
administer the Scientific Studies Program and will seek to utilize independent research institutions or 
academic institutions to carry out, help design, or peer review eligible activities. All activities to be 
funded by the Scientific Studies Program will be conducted in accordance with accepted scientific 
protocols.


This document summarizes a proposed Scientific Study, based upon inputs to and outputs from the web-
based tool called the ‘SCW Regional Program Projects Module’ 
(https://portal.safecleanwaterla.org/projects-module/). 
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1 GENERAL INFORMATION


This section provides general information on the proposed Scientific Study.   


1.1 Overview
The following table provides an overview of the study and the Study Lead(s):


Study Name:
Community-Centered Optimization of Nature-
Based BMPs Starting with the Gaffey Nature 
Center Facility


Study Description:
This study will use the Gaffey Nature Center as a 
laboratory to develop optimization guidelines for 
nature-based BMPs in LA County.   


SCW Watershed Area:
Central Santa Monica Bay, Lower Los Angeles 
River, Lower San Gabriel River, North Santa 
Monica Bay, Upper Los Angeles River


Latitude to Display On the SCW Portal 
Map: 33.75


Longitude to Display On the SCW Portal 
Map: -118.29


Have There Been Other Similar or 
Related Studies? No


If There are Similar or Related Studies 
Please Explain: N/A


Call for Projects year: FY22-23


Total SCW Funding Requested:  $ 3,800,000.00


Study Lead(s): Shahriar Eftekharzadeh, PhD, PE


Additional Study Collaborators: LASAN, Watershed Protection Division, Scale and 
Standards Group


Additional Study Collaborators: N/A


Additional Study Collaborators: N/A


Anticipated Study Developer: SEITec


Primary Contact (if differs from 
submitter): N/A


Primary Contact Email (if differs from 
submitter): shahriar.eftekharzadeh@seitecinc.com


Secondary Contact (if differs from 
submitter): N/A
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Secondary Contact Email (if differs from 
submitter): N/A
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2 DETAILS


This section provides an overview of the study details including problem statement and objectives. 


2.1 Statement
The following describes the Study problem statement:


The use of nature-based stormwater Best Management Practices (BMPs) that rely on Green 
Infrastructure and biofiltration, is a corner stone of the Safe, Clean, Water (SCW) Program 
strategy for accomplishing the Program's stormwater quality and conservation goals.  The 
approach has become standard practice and the basis of increasingly equitable standards 
that cool and beautify communities, as they cleanse our storm water. These standards rely on 
complex bio-chemical cycles, where living organisms and hydrated  root zones offer an 
orchestra of fairly predictable results. 


However, for bio-diverse California native species, and some highly promising beneficial use 
species that have been anecdotally classified as “weeds”, there is no data or opportunity to 
assess or justify their uses, and reveal their enormous potentials.  Credible research data is 
urgently needed for nature based BMPs in general, and biofiltration systems in particular, to 
guide the planning, design, operation and maintenance of biofiltration systems in California.


2.2 Objectives
The following describes the Study objectives:


This study seeks to develop optimized planning, design, operation, and maintenance 
guidelines for nature-based BMPs and biofiltration systems.  The guidelines could be 
included in a future revision of the LA County LID manual.


 


2.3 Summary
 


The following provides additional details on the Study including location of study, date to be 
collected, study methodology, etc.:


The Los Angeles Bureau of Engineering and Sanitation are national leaders in adopting the 
nation’s first stormwater “Green Standard Plans”.


Therefore it falls upon the early adopters, namely the County and the City of Los Angeles to 
accept the costs and leadership of a major distinction between Grey infrastructure in 
maintaining “as-installed” conditions; whereas Green Infrastructure seeks to grow, or 
“adaptively manage” and enhance projects, plant materials, soil conditions, and climate 
resilience, along with water filtration through operational tasks that largely begin at “Project 
completion” if they are to restore the benefits removed by Grey Infrastructure, long term. 


Community benefits and equity are also significant benefits that must be “Optimized” for 
spreading the tools of safe implementation and system efficiencies through the “Safe Clean 
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Water” Program. City and County Public Works have accepted the Grey-Green elements, 
linear infrastructure, organized as streams (replacing curbs and gutters) for the sake of 
operating a more coherent, self-regulating system, based on living cycles that they refer to as 
“Nature Services”. Evolution has refined and proven these systems, and they require 
education, and benefits to communities to meet the bar set by nature.


The Los Angeles Bureau of Sanitation (LASAN) recently completed the "Gaffey Nature 
Center", which incorporates an innovative stormwater BMP using nature-based treatment with 
an onsite cistern and solar pump recirculation.  The 3.1-acre micro-watershed site is an ideal 
laboratory for the proposed scientific study to identify, monitor, evaluate, and optimize the key 
parameters of the system.  


The study will use a community-focused approach to examine and evaluate plant varieties 
and planting configurations for treatment efficacy, pollutant capture, rate of growth, water use,
erosion protection, plant material beneficial uses, environmental impact, and biomass utility.  
It will also closely track water and energy budget and requirements of the system.  


The following are the experimental questions that this study will be designed to answer:


Question 1: What California native or other plant varieties, nutrient and minerals requirements,
and planting configurations are the most suited to Nature based treatment system with goals 
of:
A. pollutant reduction with non-consumable fate
B. pollutant reduction with human and animal consumable
C. consumables uses
D. cultural uses?


Question 2:  What are the BMP variables that can be optimized for:
A. water conservation
B. weed Control/ Integrated Pest management (IPM)*
C. pollutant reduction with non-consumable fate
D. pollutant reduction as consumables?


*Regarding "Weeds", once the value or harm of a species is known, its incorporation or 
exclusion can be further investigated to compensate for the lack of integrated study results for 
Green Infrastructure as a unified system for both pollutant reduction and community benefit. 


Nearly two-third of agricultural pesticide purchases are for herbicides. Items C and D above 
lead this study to investigate a range of variables including plant variety rotations, mechanical 
cultivation, Organic soil amendments, planting density, inter-planting, seasonal timing, plant 
competition, and biological controls**, and naturally occurring phytotoxic allopathic chemicals 
(literature research only, for recommendations and potential future implementations or future 
study)


**Examples for Southern California are purslane sawfly and leaf mining weevils that control 
purslane in California, as they are natural enemies of this weed. These insects, and other 
biological controls would be even more effective if their populations are not reduced by 
herbicides, or exclusion. 


Question 3: How will this study and increasing levels of involvement lead to benefits (social, 
economic, environmental) of future measure W proposals?
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This study includes hosting annual "harvest" and art events, where plant products from the 
study site and local gardens will be celebrated at this high visibility site, as a regional icon of 
sustainability, and “local flavor”. 


Following is a detailed summary of the tasks to be accomplished under this study to answer 
the above experimental questions.


Task 1: Goals and Parameters
This task will define and finalize the study goals with input from various stakeholders 
including SOP, COC, receiving community and NGOs.  The task will identify and define  
baseline (reference onsite) conditions in terms of the independent variables that this study will 
examine for response (dependent variables) to answer the  experimental questions.  
Preliminary independent variables for this study are:
1. Zn (proxy for metals)
2. Bacteria (indicator for human consumption)
3. NPK (Indicators of  for plant health)
4. Bioswale granulometry 
5. Water balance
6. Energy demand (solar offset)
7. Climate/Physical Parameters


The following is a preliminary list of monitoring activities that this study will perform.  Data 
collection frequency depends on the individual variable and will range from nearly continuous 
for most weather and some water and soil parameters to daily and weekly for plant 
parameters:


A. Plant growth and health:
1. Biomass (wet and dry)
2. Plant height
3. Ground coverage 
4. Root penetration and spread
5. Plant replacement (numbers and biomass)
6. Weeds and invasive species removal (numbers and biomass)
7. Visual health evaluation on scale of 1 to 5
8. Chemical analysis of biomass for toxins


B. Soil 
1. Moisture
2. Temperature
3. Biological and Chemical analysis


C. Water
1. Level in cistern
2. Flowrate into cistern (from level data)
3. Recirculation pumping rate and duration
4. Chemical analysis
5. Bacteria count
6. Overflow to storm drain


D. Weather
1. Air temperature 
2. Relative humidity
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3. Vapor pressure
4. Barometric pressure
5. Wind speed and direction
6. Solar radiation
7. Precipitation
8. Pan evaporation


Task 2: Study Setup
This task will prepare the site for the study.  It is comprised of the following activities:
1. Monitor baseline (Reference) conditions Onsite 
2. Procure equipment and tools for adapting site to baseline
3. Install Equipment and instrumentation
4. Monitor Baseline Conditions
5. Construct experimental Instrumentation 
6. Plant selected varieties
7. Testing and adaptations for reference conditions


Task 3 – Perform Study
This task will operate, maintain, and monitor the experimental plots at the Gaffey Nature 
Center facility as per the experimental design.  Designated study staff will visit the site 
regularly to collect onsite samples for processing and analysis, perform field measurements 
and collect data, download the data loggers, perform plot maintenance activities per the 
experimental design and as necessary, send samples to labs for analysis, and receive and 
document lab reports.  In addition, the staff will monitor the remote surveillance data of the 
site at all times.   This task includes the following activities:
1. Operate and maintain experimental baseline conditions
2. Monitoring, process samples  for onsite test or lab transfer 
3. Onsite: Physical  measurements and compile spreadsheet data
4. Onsite Technology: data collection, compilation, analyses 
5. Laboratory: transfer, coordination, data compilation, analyses  
6. Volunteer Events and offsite plantings (Years 1-5)
7. Transfer (Water and Vegetative Study Materials)


Task 4: Analyses & Physical Adaptation of onsite conditions
This task will process and analyze the data on continuous basis throughout the study to 
reveal the performance of the experimental plots.  It consists of the following activities:
1. Data Analyses and Confirmation
2. Engineering Technology and Mechanical performance
3. Vegetation Performance
4. Site Veg and Biofiltration Management  


Task 5 – Data Evaluation and BMP Optimization 
This task will critically examine and evaluate the performance of the experimental plots to 
answer the experimental questions of the study.  Accordingly, using the results of the study 
this task will develop and define optimized designs for nature-based BMPs with stored water 
recirculation.
1. Performance Reviews (With Academics, Scientists)
2. Performance Reviews (With Community)
3. Performance Optimization  (Analyses)


Task 6 – Study Deliverables
This task will prepare the findings of the study in the form of the following deliverables:
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1. Study Report – This will be a concise account of the study objectives, data, analysis, 
results, conclusions, and recommendations.
2. Design and Operation Manual – This will be a practical guide to designing nature-based 
BMPs with  for inclusion in the County LID Manual.  The manual will provide:
I. Standard Operating Procedures for Passive Irrigation Bioswale BMP's
II. Monitoring Objectives and Protocol for COC 
III. Offsite Bioswale Startups
3. City of Los Angeles Standard Plan revisions for;
I. S-484, Planting list updates, possible relocation to S-480, 
https://eng2.lacity.org/techdocs/stdplans/s-400/s-484-0.pdf ; and 
II. S-480 General Conditions (Study results to update): 
https://eng2.lacity.org/techdocs/stdplans/s-400/s-480-0.pdf 


The study will provide educational and training opportunities to build awareness and higher 
education to the local communities and establishments. It will provide the participants the 
opportunity to become members of the City Pollutant Assessment and Sampling team (PAS), 
and to utilize their skills for non-regulatory, public safety, and beneficial-use parameters of 
this study.


This study will also provide educational and training opportunities, work experiences, and 
skills to identify and utilize multi-benefit, innovative plant materials and species, including 
those commonly called “weeds”,  some of which may also provide valuable stormwater 
pollutant reduction, but also are safe consumption (humans and animals), fire suppression, 
and erosion control. 


Information from this study will extend the species available for urban stormwater BMPs and 
beneficial uses in community gardens beyond the current low water CA natives and enhance  
biodiversity with CA native riparian species, ornamental and edible crops, and potential “weed”
species with opportunities that may outweigh their constraints. The study will build means for 
communities to test, and justify more beneficial and effective plant palettes. 


Laboratory analyses will focus primarily on analyses, and evaluations of human pathogens, 
and screening for potential contaminants, with instructions on sequential reporting and 
enforcement of polluters for community gardens. 
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2.4 Additional Information
Additional information regarding Study details is provided as the following attachments:


Attachments for this Section
Attachment Name Description


Study Details- Additional 
Information.pdf Summary of proposed study
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3 Outcomes


This section provides an overview of the anticipated Study outcomes and the nexus to water supply and 
water quality. 


3.1 Nexus
The following describes the Study’s nexus to stormwater, urban runoff and / or water supply:


Study aims to optimize the use of plant varieties for nature-based biofiltration of stormwater 
runoff.  Biofiltered water is increasingly being used throughout LA County for treatment of 
stormwater runoff prior to percolation to groundwater, either through permeable media or via 
dry wells.   


3.2 Outcomes
The following describes the expected outcomes of the Study in terms of implementation of BMPs or 
development of tools or applications:


The following are the specific outcomes of the proposed study:


1.  Optimum plant varieties and optimized planting configurations to be used for biofiltration in 
Los Angeles County 
2.  Specific values on treatment efficacy, pollutant capture, rate of growth, water use, erosion 
protection, and biomass beneficial uses of the optimized plant varieties
3.  Water and energy budget and requirements for bioswales  
4.  Design Manual for bioswales for inclusion in the County LID Manual
5.  Standard Plans and details for optimized biofiltration system
6. City standard plan General Conditions S-480


3.3 Benefits
The following describes how the Study is anticipated to improve water quality, increase water 
supply, or enhance community investments:


The outcomes and deliverables of this study will provide the following specific benefits:


1. Maximize the efficiency of using bioswales and biofiltration for stormwater management and 
for community greening and enhancement
2. Maximize community involvement in operation and maintenance of nature-based BMPs 
3. Maximize educational benefits of nature-based BMPs for the local community
4. Ensure scientific selection of plant varieties and hence maximize the chance of the plants 
thriving in biofiltration
5. Ensure scientific design, operation and maintenance of biofiltration systems
6. Minimize construction and O&M costs of biofiltration BMPs 
7. Ensure greener and healthier bioswales and green infrastructure in communities
8. Improve treatment efficacy of bioswales and biofiltration system
9. Maximize freshwater use offset and reduce cost of water purchase by the community for 
maintenance of biofiltration systems
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3.4 Additional Information
Additional information regarding Study outcomes and its nexus to water quality and supply is 
provided as the following attachments:


Attachments for this Section
Attachment Name Description


LASAN Letter.pdf LASAN Watershed Protection Division, 
Scale & Standards Group 
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4 Background


This section provides additional background on the Study. 


4.1 Previous
The following describes previous / similar studies conducted and how previous efforts will be 
leveraged for the Study:


The micro-catchment site at the 110 Harbor Freeway at Gaffey Street, leased from the State 
for green space development was planned, designed, and implemented as a pilot for two 
innovative technologies with potential to revolutionize nature-based BMP design and urban 
stormwater beneficial use. One technology is the sand hydroponic system designed as a 
central bioswale artery, and the other is a terminus vertical cistern for storage of treated water 
equipped with solar pumps for recirculation and beneficial use.  The intent was for research 
on the efficacy of the recirculating bioswales in general, and sand hydroponic systems in 
particular, for stormwater treatment and beneficial use.  Therefore, the proposed scientific 
study is the crucial next step in the project. 


The project builds upon the experience and success of the LASAN's Westside Park 
Biofiltration project completed in July 2011, which used the same sand hydroponic system. 
The system demonstrated a 97.5% average reduction in E. coli (96.1% total coliform) in wet 
weather and 97.3% (95.2% total coliform) in dry weather. The system also demonstrated a 
40% reduction in metals. However, there was no systematic and scientific-based effort to 
monitor and analyze the system performance over time and to collect data for optimization.


The proposed study builds on the experience and knowledge gained through the Westside 
Park project to develop a systematic process for monitoring, evaluation, and optimization of 
planning, design, operation, and maintenance of biofiltration systems.   The study will fully 
utilize the resources available at the Stormwater Management and Green Infrastructure 
Research site  (https://www.epa.gov/water-research/stormwater-management-and-green-
infrastructure-research).  


This study will review and gain an understanding of industry literature and relevant plans and 
studies within the study area of each of the four Olympic sports
parks. The Consultant shall review existing relevant studies, including but not limited to:


● City of Los Angeles General Plan
● City of Los Angeles Enhanced Watershed Monitoring Plans (EWMP’s) 
● City of Los Angeles Recalculation of Zinc Wet Weather Criterion.
● City of Los Angeles StreetsLA Strategic Plan
● City of Los Angeles’ Mobility 2035
● City of Los Angeles Green New Deal
● Los Angeles County General Plan
● LA2028’s Candidature Book - Phase 3
● LACMTA Long-Range Transportation Plan
● LACMTA First/Last Mile Strategic Plan
● LACMTA Strategic Active Transportation Plan
● LACMTA Vision 2028
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● SCAG RTP/SCS 2016
● Caltrans 2017 RTP Guidelines
● Caltrans Active Transportation Program Tools
● Caltrans Integrated Transport & Health Impacts Model (ITHIM)
● Caltrans Complete Streets and Smart Mobility Framework
● Caltrans California Transportation Plan 2040 and CTRs for SR 14 & SR 138
● Caltrans Climate Ready Transportation
● Caltrans Addressing Environmental Justice in Disadvantaged Communities
● Caltrans 2017 Climate Change Scoping Plan
● Caltrans Planning for Housing
● Transit Cooperative Research Program
● LA County DHS Guidelines for Alternate Water Sources
● Updated MS4 Permit


4.2 Regulations
The following describes state and federal regulations in the study area that will be considered by 
the Study:


State regulations that will be considered by the study include the Total Maximum Daily Loads 
(TMDLs) for Bactria and Metals in the LA River, Ballona Creek, Santa Monica Bay, and 
Dominguez Channel Watersheds and the MS4 Permit, which incorporates these TMDLs as 
limitations. Additionally, state and federal antidegradation and anti-backsliding provisions will 
be considered to ensure protection of beneficial uses. In addition, the California Toxics Rule, 
promulgated by USEPA, is a federal regulation that will be considered.


4.3 Additional Information
Additional information regarding the Study background is provided as the following attachments:


Attachments for this Section
Attachment Name Description


110 Gaffey_CalTrans Set Oct 24 
2017 (4).pdf Plans for Caltrans
LASAN_Westside_Park_Project.pdf Article on LASAN biofiltration project
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5 Cost & Schedule


This section provides an overview of the estimated cost and schedule for the Study. 


5.1 Cost of Study
The following details the Study cost and breakdown of its cost by SCW Watershed Area.


Total funding requested: $ 3,800,000.00


The following is justification of the total funding requested amount: 


Study takes over complete operation and maintenance of the Gaffey Nature Center for 5 years.  Funding 
request has been divided equally among the largest five watersheds.  However, since the study will 
benefit all watershed, it could be proportionally divided among all watershed at the discretion of the 
SCW Program. 


The following table details the funding requested per year per watershed:


Funding Requested Per Year Per Watershed


Funding Request Year Watershed Area Amount for Year
Year 1 Central Santa Monica Bay $ 175,400.00
Year 1 Lower Los Angeles River $ 175,400.00
Year 1 Lower San Gabriel River $ 175,400.00
Year 1 North Santa Monica Bay $ 175,400.00
Year 1 Upper Los Angeles River $ 175,400.00
Total Year 1 $ 877,000.00
Year 2 Central Santa Monica Bay $ 135,200.00
Year 2 Lower Los Angeles River $ 135,200.00
Year 2 Lower San Gabriel River $ 135,200.00
Year 2 North Santa Monica Bay $ 135,200.00
Year 2 Upper Los Angeles River $ 135,200.00
Total Year 2 $ 676,000.00
Year 3 Central Santa Monica Bay $ 153,200.00
Year 3 Lower Los Angeles River $ 153,200.00
Year 3 Lower San Gabriel River $ 153,200.00
Year 3 North Santa Monica Bay $ 153,200.00
Year 3 Upper Los Angeles River $ 153,200.00
Total Year 3 $ 766,000.00
Year 4 Central Santa Monica Bay $ 151,800.00
Year 4 Lower Los Angeles River $ 151,800.00
Year 4 Lower San Gabriel River $ 151,800.00
Year 4 North Santa Monica Bay $ 151,800.00
Year 4 Upper Los Angeles River $ 151,800.00
Total Year 4 $ 759,000.00
Year 5 Central Santa Monica Bay $ 144,400.00
Year 5 Lower Los Angeles River $ 144,400.00
Year 5 Lower San Gabriel River $ 144,400.00
Year 5 North Santa Monica Bay $ 144,400.00
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Year 5 Upper Los Angeles River $ 144,400.00
Total Year 5 $ 722,000.00
Total Funding $ 3,800,000.00
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5.2 Funding Sources
The following is a summary of other sources of funding the have been or will be explored for the 
Study:


The applicants are seeking funding to perform the study entirely through the SCWP. However, LASAN 
will grant the study the use of the Gaffey Nature Center Facility at no charge.


Is additional funding anticipated to be leveraged as a Cost Share for this Project?


No


The following table details the additional funding already attained for the Study:


Additional Study Funding Sources


Funding Type Description Funding Amount
None provided N/A N/A
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5.3 Schedule
The following table details is a preliminary schedule required to design, permit, construct, 
operate, and maintain the Project:


Schedule Milestone Table


Milestone Name Completion Date
Complete Task 1: Goals and Parameters 09/30/2022
Complete Task 2: Study Setup 03/30/2023
Complete Study 06/30/2027
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5.4 Additional Information
Additional information regarding Study cost and schedule is provided as the following 
attachments:


Attachments for this Section
Attachment Name Description


Study Budget.pdf Study budget by Task and Fiscal Year
Study Budget-Labor.pdf Study labor budget
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6 ATTACHMENTS


Attachments are bundled and organized in the following pages, with cover pages between each 
subsection.  
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Shahriar Eftekharzadeh, PhD, PE
July 2021


Community-Centered Optimization of Nature-Based BMPs 
Starting with the Gaffey Nature Center


Bioswale


Cistern







Problem Statement


• Biofiltration has become standard for 
nature-based stormwater BMPs 


• The process relies on bio-diverse native 
species and beneficial-use “weeds” to 
deliver the desired results 


• For California species and “weeds”, there 
is no data to assess or justify their uses 
and reveal their enormous potentials  


• Credible research is urgently needed to 
guide the planning, design, operation and 
maintenance of biofiltration in California







Study Objectives


Develop design, optimization, 
operation, and maintenance 
guidelines for nature-based 
biofiltration BMPs


The guidelines could be included 
in a future revision of the LA 
County LID manual.







Summary


LASAN recently completed the 
“Gaffey Nature Center”


Innovative 3.1-acre site with pilot 
vertical cistern, hydroponic 
bioswale, and solar recirculation


Ideal living lab for the proposed 
scientific study


Bioswale


Cistern







Experiment Questions


Q1: What are the optimal plants and 
planting practices for biofiltration in 
California?


Q2:  What are the BMP optimization 
variables for maximum efficacy? 


Q3: How will community skills, needs, 
and level of involvement influence 
optimization?







Study Tasks
Task Scope


Task 1: Goals & Parameters
• Identify goals and specify the independent variables
• Define baseline conditions
• Identify performance parameters to measure and monitor


Task 2: Study Setup


• Procure equipment and tools
• Construct plots
• Plant selected varieties
• Install instrumentation and data collection system


Task 3: Perform Study


• Operate and maintain experiment plots
• Collect onsite samples for processing and analysis, 
• Perform field measurements and collect data, 
• Download the data loggers, 
• Perform plot maintenance activities 
• Send samples to labs and document lab reports
• Monitor site surveillance data







Study Tasks – Continued
Task Scope


Task 4: Data Analysis


• Develop data documentation architecture and data 
processing procedures


• Define and develop calculation procedure for the key 
performance parameters


• Develop dashboard for collected data and calculated 
performance parameters 


Task 5: Data Evaluation 
and BMP Optimization 


• Examine and evaluate experimental plots performance 
• Use result to develop and define optimized designs


Task 6: Study Deliverables


1. Study Report – Concise account of the study objectives, 
data, analysis, results, conclusions, and recommendations.


2. Design Manual – Practical guide to designing biofiltration 
nature-based BMPs


3. Standard Plans – Series of plans and details as standard 
practice for biofiltration BMPs
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July 19, 2021 
  


Los Angeles County Safe, Clean Water Program 
 


Subject: Scientific Study – Optimization of Nature-Based BMPs using the Gaffey Nature Center Facility 
 


 
Dear Los Angeles County Board of Supervisors, 


 
As the Program Manager and Landscape Architect lead for the City of Los Angeles Bureau of Sanitation (LASAN’s) Gaffey 
Nature Center I offer my support of the proposed Scientific Study  Optimization of Nature-Based BMPs per the existing 
Program for the storm water facility.    
 
In 2007 I was promoted from the Bureau of Engineering to my current role as the sole landscape architect at Bureau of 
Sanitation (LASAN).  Working alongside 3500 LASAN engineers, I was assigned to envision and implement the Program of 
State and local Policymakers, Bureau Executives and our Public Works Department. I saw this as a professional responsibility 
beyond obtaining a valuable public lease between governmental agencies, encroachment permits with DOT,  and designing 
the storm water facility in the micro-catchment at the 110 Harbor Freeway at Gaffey Street.  The 3.1 acre site and its under-
bridge site access easement was leased from the State for monument signage and a green space Program development. The 
unprecedented Program was planned, designed, and implemented as a pilot for two innovative technologies with the 
potential to revolutionize nature-based BMP designs and urban storm water beneficial uses for equity. Applied technologies 
include advanced bio-filtration via sub-surface irrigation and sand hydroponics, and an aesthetically planted native palm 
“Oasis” setting. A vertical cistern at the gravity end of the bio-swale provides storage of treated water. The cistern is equipped 
with solar pumps that re-circulate to five benches with in/out monitoring portals that allow sampling. The overall effort 
follows Mayor’s directives and Departmental goals of equity and sustainability to optimize and maintain efficacy of vegetative 
storm water treatment BMPs. It is my unique professional opinion that the proposed scientific study represents an essential 
step towards vegetative specifications for Natural Solutions. 
   
The proposed study will guide implementation of nature-based BMP’s from parkways to regional scales.  The results will 
guide streets and equity efforts such as by my diligent and resourceful Los Angeles team that became national leaders in the 
adoption of Green Infrastructure (GI), and innovative standard plans. Through these efforts, bio-filtration has become a 
standard practice and basis of increasingly equitable standards that cool and beautify communities, as they cleanse our storm 
water. These standards rely on complex bio-chemical cycles, where living organisms and hydrated root zones offer an 
orchestra of fairly predictable results. Nevertheless, for bio-diverse California native species, and some highly promising 
beneficial use species that have been anecdotally classified as “weeds” there has been no data, or opportunity to assess or justify 
their use.  This 5-year study will provide essential planning, design, and O&M guidelines for planners, environmentalists, 
landscape architects, and engineers. Thereby the Program will become a living storm water laboratory and offer essential data 
and opportunities over the life of the 20-year renewable lease.   
   
Study deliverables will empower operators and proponents of GI projects in our region, with data on pollutant removal and 
Standard Operating Procedures (SOP’s) for Green Infrastructure such as adopted in the City’s standard plans. The study will 
rely entirely on paid staff for QA/QC, and integrate volunteer outreach as an open door for those with interests to share, 
work, and learn.  For volunteers “pay” may include sweat equity terms of site educational uses, or plant stock.  I will specify 
the plant materials, propagation, and review and confer with other experts on proposed study parameters to be collected on 
bio-filtration, energy, irrigation, and re-use systems. Stormwater practitioners have long anticipated the day when they can 
propose and confirm pollutant reduction, and parameters of plant tissue grown with controlled soils minerals and nutrient 
media for beneficial uses. They will also gain insights on combinations of native plant materials for parks and wetlands to 
propose plant species as “treatment trains” for parkways and open spaces. Implementation is an essential step in the site 
program, and innovative testing of vegetative materials will extend beyond the study period to advance stormwater pollutant 







reductions captured from offsite (See: The CD15 Marshall Project Feasibility Study), where treated with safe vegetative uses 
such as fiber, dyes, and human/animal consumption can spur public interest and parallel efforts.  
 
The study will lead the Gaffey Nature Center’s 350-foot bioswale to create a sustainable nature-based treatment system, as of 
October of 2021. It is designed as a community resource, and Program venue for the envisioned study.  The outdoor 
classroom serves as a teaching laboratory that can be used to build job skills in horticulture, composting and soils building, 
water sample collection, and testing for pollution assessment, while the study stimulates interests in higher learning.  The 
study leverages site value, managing and optimizing the site, installing instrumentation, and cost efficient configurations for 
scaled BMP designs and Nature-Based systems. 
 
The project proponent will identify, monitor, evaluate, and optimize the key parameters of the system with their defined staff, 
and laborers. My continued oversight of the operations and management of the Gaffey Nature Center will continue to 
oversee the Program scope and schedule for optimization, engineering and landscape operations. I will incorporate 
community outreach, interests, and opportunity species including California natives of various water and nutrient uptakes, 
with planting configurations that promote treatment efficacy, root adhesion/uptake, rates of growth, root depth, 
supplemental irrigation, erosion control, and ideal mineral and nutrient parameters that optimize the sand filter, and 
automated solar re-circulating and leveling system. 


 
Therefore, it is my professional duty to support this qualified hydrological engineer as proponent of the proposed 5-Year 
engineering-landscape study, from an ethical perspective. This is the Program for optimization, propagation, planting, and 
telemetry at the Gaffey Nature Center that I, and my WPD engineering partner began in 2017.  This study will contribute to 
an overdue and unprecedented study effort, with resources available after the study that inspire the next generation of 
landscape architects and environmental scientists.  It is my Program task, and professional opinion to support this study as a 
21-year milestone in sustainability, local leadership, Nature Based Solutions, and equity for local, County and State-funded 
Programs. 
 
If you have any questions about this letter of support, please contact me at (310) 497-9056, or via City of Los Angeles 
email, at Deborah.Deets@LACity.Org. 
  
Sincerely, 
 
 


 


 


Deborah Deets FASLA, CA RLA # 4839 


Landscape Architect II 


CC: 
Hon. Sheila Kuehl, Chair Los Angeles County Board of Supervisors 
Hon. Janice Hahn, Chair Pro-Tem Los Angeles County Board of Supervisors 
Hon. Hilda Solis, Supervisor, First District, Los Angeles County Board Supervisors 
Hon. Mark Ridley-Thomas, Supervisor, Second District, Los Angeles County Board of Supervisors 
Hon. Kathryn Barger, Supervisor, Fifth District, Los Angeles County Board of Supervisors 
Mark Pestrella, Director of Public Works, Los Angeles County 


 


 1149  S .  Broadway ,  10 t h  F loor  Los  Ange le s ,  Ca l i fo rn ia  90015 
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K nown internationally as the 
“entertainment capital of 
the world,” the city of Los 


Angeles also is establishing itself 
as a green leader in storm water 
pollution reduction with efforts such 
as the recently completed Westside 
Park Rainwater Irrigation Project. 
A first-of-its-kind landscape best 
management practice, the project is 
an example of innovative thinking, as 
the city contends with an average of 
about 24 million gal per day (mgd) of 
contaminated water and debris flowing 
through its storm drain system and 
into Santa Monica Bay each dry-
weather day. In wet weather and heavy 
rainstorms, this flow can increase to 
billions of gallons per day.   


Ballona Creek is the largest source of 
the storm drain system dumping into 
Santa Monica Bay, contributing about 
16 mgd. The Los Angeles River regional 
watershed begins near the 3,000-ft 
level in the San Gabriel Mountains and 
discharges into the Santa Monica and 


San Pedro bays 51 miles downstream. 
Because much of the area in between is 
paved rather than pervious open space, 
however, there is limited opportunity 
for rainwater to infiltrate into the soil 
and be absorbed into the underground 
water table. In addition to picking up 
pollutants along the city streets, rain 
events often can turn the flood control 
channels into raging torrents.


The project was funded by the 
Proposition O Bond program ($2.4 
million) and the Santa Monica Bay 
Restoration Commission/State Water 
Resources Control Board ($2 million). 
Both funding sources have favored 
multibenefit solutions over the building 
of single-purpose, end-of-pipe storm 
water treatment facilities. The single-
focus approach would not have been 
cost-effective due to high coastal land 
values and the large footprints required 
to treat the storm water flow that is 
generated on a seasonal basis. Instead, 
smaller multipurpose local and regional 
projects placed in strategic locations are 


being implemented to mitigate many of 
the pollutant concerns caused by storm 
water-generated runoff.


TMDL In Tow
Completed in July 2011, the Westside 


Park Rainwater Irrigation/Baldwin Hills 
to Ballona Creek Project is one recent 
example of how the Bureau of Sanitation, 
Watershed Protection Div., is addressing 
its total maximum daily load (TMDL) 
issues. The site features a landscape-based 
filtration system on two acres. It consists 
of a network of ethylene propylene diene 
monomer (EPDM) geomembrane and 
subsurface irrigation chambers in a sand 
profile, collecting and treating runoff 
from 5,000 acres of subwatershed that 
previously flowed into Ballona Creek and 
to the Santa Monica Bay.  


What once was an underutilized 
utility corridor owned by the Los 
Angeles Department of Water 
and Power has become a model of 
interagency cooperation within the city. 
Bare earth has been transformed into 
a community centerpiece, complete 
with jogging paths, a sensory garden, 
and a playground and fitness area. 
The resulting filtration is expected to 
reduce bacteria at local beaches, which 
has been a cause of failing report card 
grades published by local nonprofit 
Heal-the-Bay. Failing grades result in 
beach closures; good grades lead to 
increased tourism, an improved marine 
habitat, and satisfaction of storm water 
and pollutant reduction goals.


“Its large drainage area and its 
location in an underutilized utility 


By Aaron M. Reynolds


Landscape-based filtration system battles storm water pollution, provides park irrigation


Multipurpose Project Power
[f i Lt r a t i o n ]


The Westside Park Rainwater Irrigation 
Project created a community centerpiece  
with a landscape-based filtration system.
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easement with a buried stream—
confined to a box culvert running 
through the site—helped prioritize 
the project within the city’s Ballona 
Creek TMDL Implementation Plan,” 
said Deborah Deets, a city landscape 
architect at the Bureau of Sanitation, 
Watershed Protection Div. 


Originally, an open-water  
wetland and biofiltration system  
were proposed to be features of a 
stakeholder-supported Proposition O 
Project. Another alternative considered 
was an underground irrigation storage 
cistern, with a booster pump to supply 
a spray irrigation system, such as that 
normally used by the Department of 
Recreation and Parks. Sprayheads pose 
a potential for human contact with 
storm water, which makes disinfection 
(done mainly through chlorination) 
mandatory. Both the operational  
costs and residue from this process  
are undesirable.


Ultimately, Deets said the city 
opted for an Environmental Passive 
Integrated Chamber (EPIC) system 


and 45-mil EPDM geomembrane from 
Firestone Specialty Products. 


“Instead of requiring disinfection,” 
Deets said, “the system has 
demonstrated a 97.5% average 
reduction in E. coli (96.1% total 
coliform) in wet weather and 97.3% 
(95.2% total coliform) in dry weather.” 


The system also demonstrated a 
40% reduction in metals. As the system 
assists in meeting the city metals and 
bacterial TMDL requirements, it 
also uses subsurface irrigation pipes 
in the sand profile to provide water 
to the park’s 38,000 sq ft of natural 
vegetation through root uptake.


Reusing storm water is at the heart 
of the Westside Park project, where 
offsite surface runoff is diverted from 
an existing storm drain to a lift  
station that filters water through a 
screen, removing floatable waste and 
heavy sediments.  


Once the chambers reach storage 
capacity, the significantly cleaner 
surplus water is discharged toward a 
dry creek and back into a storm drain. 


Flawless Execution
The project was a collaborative effort 


between many individuals and agencies. 
The Department of Public Works, 
Department of Recreation and Parks, 
and Department of Water and Power 
share ownership and responsibility for 
creating and maintaining a regional 
model of storm water treatment and 
irrigation technology. 


Division Manager of the Watershed 
Protection Div. Shahram Kharaghani, 
Ph.D, P.E., BCEE, provided overall 
direction during the conceptual and 
funding phase. The project design 
and engineering was overseen by 
the city’s Bureau of Engineering 
Prop O Program, as managed by 
Kendrick Okuda, P.E. City design 
teams comprised of engineers and 
landscape architects from both the 
Department of Recreation and Parks 
and the Department of Public Works 
executed the entire project. The awarded 
contractor, PPC Construction Inc., 
installed the system over 12 months. 


In keeping with the project’s 


Write in 763
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environmental objectives, construction 
crews worked around a large tree 
designated to remain on site. Native 
soil was excavated around the tree’s root 
zone to accommodate aggregate import 
of the EPIC profile. Workers placed 
the EPDM geomembrane upright liner 
walls around the perimeter of and 
adjacent to the root zone, installing 
them at an elevation of 9 in. above the 
subgrade base elevation. 


The water management system 
provides adequate moisture to the tree’s 
root system by slow, 3-D capillary 
movement of water through the sand 
profile. Adhesion and cohesion properties 
of capillary action siphon the moisture 
against gravity, up and over the buried 
vertical EPDM wall, and into the tree’s 
root zone. Turf area perimeters have 
the geomembrane upright wall to finish 
grade, preventing unwanted capillary 
influence to nonvegetative zones.


With the EPDM geomembrane in 
place, PPC installed the network of 
EPIC chambers followed by a thin layer 
of gravel, which covers the chamber’s 
outside holes and provides efficient lateral 
water movement. Then, 12 to 14 in. of 
medium washed sand was installed and 
compacted over the chambers.


The non-pressurized, gravity-driven 
chamber system was divided into 
multiple laser-level subgrade bench 
elevations to accommodate the park’s 
existing long, narrow surface slope, 
which has a 30-in. vertical difference 
from the highest turf elevation to the 
lowest. Irrigation water lifted from the 
drainage channel follows a serpentine 
flow pattern across each level subgrade 
bench from high point to low point. 


There are 15 chamber sections, some 
containing multiple benches, each with 
one inlet and one drain outlet. The 
vertical elevation between subgrade 
benches varies between 1 and 2 in., 
creating a consistent finish grade slope 
with reliable and coherent irrigation 
distribution, drainage and a flow rate of 
1 to 2 gal per minute per inlet. It also 
allows filtration of water before it enters 
the Santa Monica Bay.


“Using this system enabled us to 
successfully resolve many issues on a 
very short timeline,” Deets said. “So far 
the turf is doing well, and if it continues 
to demonstrate success, we’d like to 


use it elsewhere. It is in ground, so now 
it is in the hands of the Department 
of Recreation and Parks maintenance 
staff. This definitely represents a change 
in their standard irrigation methods, 
and the project was required to supply 
a potable spray irrigation system as a 
backup, which unfortunately could 
lead back to more familiar methods. 
Recreation and Parks employs some 
of the smartest and most capable 
maintenance staff anywhere in the 


country. They understand the big picture, 
so they know the value of successfully 
operating this system.” SWS


Aaron M. Reynolds, P.E., is water  
management solutions manager 
for Firestone Specialty Products, 
Indianapolis. Reynolds can be reached  
at 800.428.4442.


For more information, write in 806 on this 
issue’s reader service form on page 39.
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Budget for Task and Fiscal Year


TASKS FY 22/23 FY 23/24 FY 24/25 FY 25/26 FY 26/27 Total


Task 1: Goals and Parameters - Labor 80,628 10,000 10,000 58,388 25,364 184,380


Materials & Equipment 6,997 868 868 5,067 2,201 16,000


Task 2: Study Setup - Labor 110,628 36,876 36,876 184,380


Materials & Equipment 67,000 22,000 22,000 111,000


Task 3: Perform Study - Labor 279,204 279,204 279,204 279,204 279,204 1,396,020


Materials & Equipment 46,000 46,000 46,000 46,000 46,000 230,000


Task 4: Analyses & Physical Adaptation of onsite conditions - Labor 57,948 57,948 57,948 57,948 57,948 289,740


Materials & Equipment 122,000 122,000 122,000 122,000 122,000 610,000


Task 5: Data Evaluation and BMP Optimization - Labor 57,948 57,948 57,948 57,948 57,948 289,740


Materials & Equipment 5,000 5,000 5,000 5,000 5,000 25,000


Task 6: Study Deliverables - Labor 14,487 14,487 86,922 86,922 86,922 289,740


Materials & Equipment 3,000 3,000 18,000 18,000 18,000 60,000


SUB TOTAL - Labor 600,843 456,463 528,898 540,410 507,386 2,634,000


SUB TOTAL - Materials & Equipment 250,000 199,000 214,000 196,000 193,000 1,052,000


Contingency - 3% $26,315 $20,272 $22,976 $22,776 $21,661 $114,000


TOTAL $877,000 $676,000 $766,000 $759,000 $722,000 $3,800,000


Community-Centered Optimization of Nature-Based BMPS Starting with the Gaffey Nature Center







Labor Budget Breakdown 


Labor Category


Rate 


($/hr) FY 22/23 FY 23/24 FY 24/25 FY 25/26 FY 26/27 Total


Study Lead $180 $88,000 $68,000 $77,000 $76,000 $72,000 $381,000


Senior Engineer/Scientist $150 $175,000 $135,000 $153,000 $152,000 $144,000 $759,000


Staff Engineer/Scientist $100 $307,000 $236,000 $268,000 $265,000 $253,000 $1,330,000


Field Workger/Gardner $60 $263,000 $203,000 $230,000 $228,000 $217,000 $1,140,000


Administrative $40 $44,000 $34,000 $38,000 $38,000 $36,000 $190,000


TOTAL $877,000 $676,000 $766,000 $759,000 $722,000 $3,800,000


Labor Hours Breakdown 


Labor Category


Rate 


($/hr) FY 22/23 FY 23/24 FY 24/25 FY 25/26 FY 26/27 Total


Study Lead $180 489 378 428 422 400 2,297


Senior Engineer/Scientist $150 1,167 900 1,020 1,013 960 5,210


Staff Engineer/Scientist $100 3,070 2,360 2,680 2,650 2,530 13,390


Field Workger/Gardner $60 4,383 3,383 3,833 3,800 3,617 19,077


Administrative $40 1,100 850 950 950 900 4,790


TOTAL $84.89 10,209 7,871 8,911 8,836 8,407 44,763


Community-Centered Optimization of Nature-Based BMPS Starting with the Gaffey Nature Center








The color map inside shows the reference evapotranspiration zones in California. It 


may be used to help in urban and agricultural water management planning and water 


budgeting, as well as designing irrigation systems, planning irrigation schedules, and 


designing open water evaporation systems.  


The map was developed as a cooperative project between the Department of Land, 


Air and Water Resources, University of California, Davis and the Office of Water Use 


Efficiency, California Department of Water Resources; Baryohay Davidoff.


The map was prepared by David W. Jones, 1999. The data was developed by Richard 


L. Snyder, Simon Eching, and Helena Gomez-MacPherson. The background data came 


from Teale and USGS sources.


California Department of Water resourCes
 JanuarY 2012


cimis 
California irrigation ManageMent inforMation SySteM


RefeRence evapotRanspiRation Zones
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COASTAL PLAINS HEAVY FOG BELT
Lowest ETo in California. Characterized by dense fog


COASTAL MIXED FOG AREA
Less fog and higher ETo than zone 1


COASTAL VALLEYS AND PLAINS AND NORTH COAST MOUNTAINS
More sunlight than zone 2


SOUTH COAST INLAND PLAINS AND MOUNTAINS NORTH OF
SAN FRANCISCO
More sunlight and higher summer ETo than zone 3


NORTHERN INLAND VALLEYS
Valleys north of San Francisco


UPLAND CENTRAL COAST AND LOS ANGELES BASIN
Higher elevation coastal areas


NORTHEASTERN PLAINS


INLAND SAN FRANCISCO BAY AREA
Inland area near San Francisco with some marine influence


SOUTH COAST MARINE TO DESERT TRANSITION
Inland area between marine and desert climates


NORTH CENTRAL PLATEAU & CENTRAL COAST RANGE
Cool, high elevation areas with strong summer sunlight.  
This zone has limited climate data and the zones
selection is somewhat subjective
�CENTRAL SIERRA NEVADA
Sierra Nevada Mountain valleys east of Sacramento
with some influence from the delta breeze in summer


EAST SIDE SACRAMENTO-SAN JOAQUIN VALLEY
Low winter and high summer ETo with slightly 
lower ETo than zone 14


NORTHERN SIERRA NEVADA
Northern Sierra Nevada mountain valleys with less
marine influence than zone 11


MID-CENTRAL VALLEY, SOUTHERN SIERRA NEVADA, 
TEHACHAPI & HIGH DESERT MOUNTAINS
High summer sunshine and wind in some locations.


NORTHERN & SOUTHERN SAN JOAQUIN VALLEY
Slightly lower winter ETo due to fog and slightly higher
summer ETo than zones 12 & 14


 WESTSIDE SAN JOAQUIN VALLEY & MOUNTAINS EAST
 & WEST OF IMPERIAL VALLEY


HIGH DESERT VALLEYS
Valleys in the high desert near Nevada and Arizona


IMPERIAL VALLEY, DEATH VALLEY AND PALO VERDE
Low desert areas with high sunlight and considerable
heat advection


Reference EvapoTranspiration (ETo) Zones
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Zone Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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1.55
1.24
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2.48


1.68
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1.40
1.68
2.80
1.68
2.24
1.96
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2.24
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2.52
2.80
3.36


2.48


5.27
4.65


6.90 8.68 9.60 9.61
9.929.008.066.00


4.03
3.72
3.72
3.10
3.41
3.10
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3.41
2.48
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3.10


3.41
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6.20
5.89
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6.82
6.51
6.82
7.44
7.75


4.50 4.65 4.03 3.30 2.48 1.20 0.62
5.10 4.96 4.65 3.90 2.79 1.80 1.24


1.862.403.414.205.275.585.70
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6.51
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7.13
7.44
7.13
7.75
7.75
7.75
8.37
8.68
8.68 6.90 4.96 3.00 2.17


1.86
1.552.40


2.704.34
4.34


6.60
6.30
5.70
5.70
5.70
5.40
5.70
5.10
5.70
5.10
4.80
4.80
4.50
4.50 3.41 2.40 1.86


0.931.503.10
3.72 2.40 1.86
2.79 1.20 0.62


0.93
1.862.70


1.803.41
4.03
3.10
3.72
3.72
3.72
4.03
4.03


1.50
2.10
1.80
1.80
2.10
2.10


0.93
1.55
0.93
0.93
1.55
1.24


Monthly Average Reference Evapotranspiration by ETo Zone (inches/month)
Total
32.9 
39.0 
46.3 
46.6 
43.9 
49.7 
43.3 
49.4 
55.1 
49.1 
53.1 
53.4 
54.3 
57.0 
57.9 
62.5 
66.5 
71.6 


California Irrigation Management Information System (CIMIS)


REFERENCE EVAPOTRANSPIRATION


Developed as a cooperative project between the


Department of Land, Air and Water Resources
University of California, Davis


And
Water Use Efficiency Office


California Department of Water Resources


Map Prepared by David W. Jones. 1999
Data developed by Richard L. Snyder, Simon Eching, and Helena Gomez-MacPherson


Background Data from Teale and USGS Sources 


Lambert Conformal Conic Projection
1927 North American Datum
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Variablity between stations within single zones is as high as 0.02 inches per day for 
zone 1 and during winter months in zone 13.  The average standard deviation of the
ETo between estimation sites within a zone for all months is about 0.01 inches per


day for all 200 sites.


California irrigation ManageMent inforMation SySteM (CiMiS)
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monthly average reference evapotranspiration by eto Zone (inches/month)


variability between stations within single zones is as high as 0.02 inches per day for zone 1 and during winter months in zone 13.  the 
average standard deviation of the eto between estimation sites wihtin a zone for all months is about 0.01 inches per day for the 200 sites 
used to develop the map.


 Zone     Jan       feb      mar       apr      may       Jun      Jul        aug      Sep      oct       nov      Dec      total


reference evapotranspiration (eto) Zones


Coastal plains HeavY foG Belt  lowest eto in 
California, characterized by dense fog


Coastal miXeD foG area  less fog and higher eto 
than zone 1


Coastal valleYs & plains & nortH Coast 
mountains  more sunlight than zone 2


soutH Coast inlanD plains & mountains nortH 
of san franCisCo  more sunlight and higher sum-
mer eto than zone 3


nortHern inlanD valleYs  valleys north of San 
franciaco


uplanD Central Coast & los anGeles Basin  
higher elevation coastal areas


nortHeastern plains


inlanD san franCisCo BaY area  inland area near 
San Francisco with some marine influence


soutH Coast marine to Desert transition  
inland area between marine & desert climates


nortH Central plateau & Central Coast 
ranGe  cool, high elevation areas with strong sum-
mer sunlight; zone has limited climate data & the 
zones selection is somewhat subjective


Central sierra nevaDa  mountain valleys east of 
Sacramento with some influence from delta breeze in 
summer


east siDe saCramento-san JoaQuin valleY  
low winter & high summer eto with slightly lower eto 
than zone 14


nortHern sierra nevaDa  northern Sierra nevada 
mountain valleys with less marine influence than zone 
11


miD-Central valleY, soutHern sierra nevaDa, 
teHaCHapi & HiGH Desert mountains  high sum-
mer sunshine and wind in some locations


nortHern & soutHern san JoaQuin valleY  
slightly lower winter eto due to fog and slightly higher 
summer eto than zones 12 & 14


WestsiDe san JoaQuin valleY & mountains 
east & West of imperial valleY


HiGH Desert valleYs  valleys in the high desert 
near nevada and arizona


imperial valleY, DeatH valleY & palo verDe  
low desert areas with high sunlight & considerable 
heat advection
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State of California
the natUral reSoUrCeS agenCy
Department of Water reSoUrCeS


ciMis information
wwwcimis.water.ca.gov







the available yet dated information such as currently available from Cimis
(see attached). Data will either corroborate cultivation factors, or refute
anecdotal information such as the "inability to grow desert plant species in
a cool coastal environment".   
 
Cultivation will also address other factors such as:
 
The community process whereby an "internet dashboard" shares data to
demystify Eto and evaporation for community gardeners who will learn to
collect and refine data in their own microclimates--and share it with other
communities.  Plant selections will generate community ownership, and
rely on scientific principles over expert or "anecdotal" plant survival
information; thereby adding cultural knowledge and ethnobotany that
enriches stormwater plant selections.
 
The study will consider vegetation as surrogates for biodiversity; and for
enhanced phytoremediation in the bioswale. Community input is essential
for these analyses, and deliverables. 

 
2. Do I represent LASAN?
 

My Letter of Support comes from a single job class at LASAN represents a
uniquely qualified resource.
 
I have represented my profession adequately to be named a National
Fellow.
 
To the degree that SCW gives weight to "Natural Solutions", my profession
holds a significant role in directing SCW towards more scientific and
equitable principles. 
 
To that degree I have designed award winning stormwater projects, and
standards, my role is to be LASAN's expert in speaking for the needs of
my job class.
 
Years as a sole landscape architect in an engineering bureau of 3500 staff
has led to thousands of  "connections that  create and collaborate" for
public benefit. 
It has increasingly called for speaking out---to balance the bias towards
"Pump and Treat" in engineering projects and to deliver adaptive and
operable solutions for the future. 
 
Adapting hydrological, biological, and landscape  operational protocol -- is
not a task of engineers alone, but of public servants who resist political
pressure to deliver more coherent self-regulating projects for the SCW
program. If this view does not represent LASAN, it is mine alone.
 
To the degree that LASAN's mission is EQUITY, and ENVIRONMENT; and
that I report from the City's LASAN WPD to SCW I will take every
opportunity to call out the need for storage and recirculation of 
"sustainable water supplies" for equity; and increased pollutant insights



through vegetative data, and scientific protocols for bioswales and
adaptive NATURAL SOLUTIONS.

 

As LASAN  management staff, my letter of support represents essential
stormwater management skills, decades of collaboration with skilled
engineers, and unique professional experience.

 
 
3. Deborah's NOTES on SEITEC's leadership of this study: 

 
SEITEC, a highly successful innovator and private consulting firm, is led by
a PhD hydrogeologist who has been retained for consulting by LASAN on
major wastewater and solid resources contracts. He was assigned by
LASAN executives to work with me on the successful SCW R1 MacArthur
lake Rehabilitation funding proposal.
 
We have seen his innovative, cost efficient, technical solutions presented
at this WASC.
This same input is essential to operate the City standards adopted by City
of Los Angeles DPW (BOE and LASAN).  

 
 
 
Respectfully,

 
Deborah Deets, Landscape Architect II 

LASAN/WPD

CA RLA 4839  FASLA  QSP/QSD

 
 
 
 

 * See Greenways to Rivers Arterial Stormwater System (GRASS) planning
page 11 for "Developing a sustainable stormwater network", and pp. 20-
21.
https://nacto.org/publication/urban-street-stormwater-guide/
 

I am out of the office. For transparency, I hope this communication will
be shared with the SCW Committee as disclosure for all SCW WASCs'.
 
 
---------- Forwarded message ---------

https://nacto.org/publication/urban-street-stormwater-guide/


From: Shahriar Eftekharzadeh <shahriar.eftekharzadeh@seitecinc.com>
Date: Thu, Nov 4, 2021 at 12:22 PM
Subject: Gaffey Nature Center Study - Questions and Clarifications
To: Carlos Moran <carlos@watershedhealth.org>, Teresa Villegas <Teresa.Villegas@lacity.org>
Cc: DPW-SafeCleanWaterLA <SafeCleanWaterLA@dpw.lacounty.gov>, Deborah Deets
<deborah.deets@lacity.org>
 

Dear Carlos and Madam Chair,
 
Further to our presentation at the ULAR WASC meeting yesterday, Nov. 3, 2021, this email is to
respond to the questions asked and provide the necessary clarifications.
 
Q: Your study site is located in a cool coastal zone. How do you extrapolate the results of your study
to the hot dessert climates in the other watersheds?
A:  I have copied Ms. Deborah Deets, who is the subject expert in this area, for her response.
 
 
Q: Is SEITec the “Study Developer” or LASAN? 
A: As noted in the study application (attached), SEITec is the “Study Developer”.   LASAN is a study
collaborator since the proposed study site (The Gaffey Nature Center) is in custody of LASAN under a
20-year lease from Caltrans.
 
Q: Does Ms. Deborah Deets represent LASAN for this study? 
A: No. Not officially.  However, The Gaffey Nature Center is the brain child of Ms. Deborah Deets. 
She negotiated and obtained the lease from Caltrans for the site and is the LASAN chief architect and
Project Manager, who oversaw the construction and successful completion of the project.
 
Ms. Deborah Deets is the technical lead for the proposed study.  She is a nationally recognized
expert in nature-based stormwater BMPs and a Fellow of the American Society of Landscape
Architects (FASLA).  Her “Greenway to Rivers Arterial Stormwater System (GRASS)” plan, that she
collaboratively developed for Los Angeles, has been adopted by the National Association of City
Transportation Officials (NACTO) and is published in their Urban Street Stormwater Guide.  So, she is
a critical resource for the proposed study.
 
I believe the above covers the questions raised.  Please do not hesitate to let me know if there are
any further questions.
 
Thank you and best regards,
 
Shahriar Eftekharzadeh, PhD, PE, PMP
Principal Engineer
Tel: (310) 375 0342, Cell: (310) 879 9376
Shahriar.Eftekharzadeh@seitecinc.com
 
SEITec

mailto:shahriar.eftekharzadeh@seitecinc.com
mailto:carlos@watershedhealth.org
mailto:Teresa.Villegas@lacity.org
mailto:SafeCleanWaterLA@dpw.lacounty.gov
mailto:deborah.deets@lacity.org
https://nacto.org/
https://nacto.org/publication/urban-street-stormwater-guide/
mailto:Shahriar.Eftekharzadeh@seitecinc.com


25500 Hawthorne Blvd, Suite 1170
Torrance, CA  90505
www.seitecinc.com
 
 
 
 

 
--
 
Deborah Deets, FASLA, CA RLA 4839, QSP/QSD
Landscape Architect II
LA Sanitation and Environment
Watershed Protection Division
Phone:  213-485-3913
Email:  deborah.deets@lacity.org
Web:  www.lacitysan.org
 

 

  
 
 
 
 
 

http://secure-web.cisco.com/1LbuKNzJ0lryizDObN3OZeMlj8dMgYUrKj6m41P_3y_r3vaV6rkKqNaW8cGgYXRTcPztzaE3XEU_OHxaMde70xCvNEmn7qgZ3NpsEudAzPr3fJh1rKPCzt5QQy5yq2nikN1n5v_B2tm3yUAGDe5UnNIvp4blZW_y32gHSE0saROoYiMq4Ua1NLGocwWfFss9irPOvrEmiDmVPVX_O9GkkQdMFFeUl4xQLtWN-Qf4y7D7zBwx9qrNbenqntxsIT7jcTtBJTBMVNF3m8OmJKBtKBt4Cl5r1tJGzQrqEZFi-zvNYOe7hjBzyV__UZepQYzOIZfGg7Owt0dk4eUb-uKpNoSLKXVrIiftH1mTCtrGnnwWnSs0QgMEt7onM5ThgitKH/http%3A%2F%2Fwww.seitecinc.com%2F
mailto:deborah.deets@lacity.org
http://www.lacitysan.org/
http://www.lacitysan.org/
http://www.facebook.com/lacitysan
http://www.twitter.com/lacitysan


The color map inside shows the reference evapotranspiration zones in California. It 

may be used to help in urban and agricultural water management planning and water 

budgeting, as well as designing irrigation systems, planning irrigation schedules, and 

designing open water evaporation systems.  

The map was developed as a cooperative project between the Department of Land, 

Air and Water Resources, University of California, Davis and the Office of Water Use 

Efficiency, California Department of Water Resources; Baryohay Davidoff.

The map was prepared by David W. Jones, 1999. The data was developed by Richard 

L. Snyder, Simon Eching, and Helena Gomez-MacPherson. The background data came 

from Teale and USGS sources.

California Department of Water resourCes
 JanuarY 2012

cimis 
California irrigation ManageMent inforMation SySteM

RefeRence evapotRanspiRation Zones
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COASTAL PLAINS HEAVY FOG BELT
Lowest ETo in California. Characterized by dense fog

COASTAL MIXED FOG AREA
Less fog and higher ETo than zone 1

COASTAL VALLEYS AND PLAINS AND NORTH COAST MOUNTAINS
More sunlight than zone 2

SOUTH COAST INLAND PLAINS AND MOUNTAINS NORTH OF
SAN FRANCISCO
More sunlight and higher summer ETo than zone 3

NORTHERN INLAND VALLEYS
Valleys north of San Francisco

UPLAND CENTRAL COAST AND LOS ANGELES BASIN
Higher elevation coastal areas

NORTHEASTERN PLAINS

INLAND SAN FRANCISCO BAY AREA
Inland area near San Francisco with some marine influence

SOUTH COAST MARINE TO DESERT TRANSITION
Inland area between marine and desert climates

NORTH CENTRAL PLATEAU & CENTRAL COAST RANGE
Cool, high elevation areas with strong summer sunlight.  
This zone has limited climate data and the zones
selection is somewhat subjective
�CENTRAL SIERRA NEVADA
Sierra Nevada Mountain valleys east of Sacramento
with some influence from the delta breeze in summer

EAST SIDE SACRAMENTO-SAN JOAQUIN VALLEY
Low winter and high summer ETo with slightly 
lower ETo than zone 14

NORTHERN SIERRA NEVADA
Northern Sierra Nevada mountain valleys with less
marine influence than zone 11

MID-CENTRAL VALLEY, SOUTHERN SIERRA NEVADA, 
TEHACHAPI & HIGH DESERT MOUNTAINS
High summer sunshine and wind in some locations.

NORTHERN & SOUTHERN SAN JOAQUIN VALLEY
Slightly lower winter ETo due to fog and slightly higher
summer ETo than zones 12 & 14

 WESTSIDE SAN JOAQUIN VALLEY & MOUNTAINS EAST
 & WEST OF IMPERIAL VALLEY

HIGH DESERT VALLEYS
Valleys in the high desert near Nevada and Arizona

IMPERIAL VALLEY, DEATH VALLEY AND PALO VERDE
Low desert areas with high sunlight and considerable
heat advection
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2.48
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4.65
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9.929.008.066.00

4.03
3.72
3.72
3.10
3.41
3.10
3.10
4.03
3.41
2.48
3.41

3.72
3.10

3.41
2.79

5.70
5.70
5.10
4.80
5.10
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5.10
4.80
3.90
4.80
4.20
4.50
4.80
3.90
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5.58
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4.50 4.65 4.03 3.30 2.48 1.20 0.62
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1.862.403.414.205.275.585.70
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8.37
8.68
8.68 6.90 4.96 3.00 2.17

1.86
1.552.40

2.704.34
4.34

6.60
6.30
5.70
5.70
5.70
5.40
5.70
5.10
5.70
5.10
4.80
4.80
4.50
4.50 3.41 2.40 1.86

0.931.503.10
3.72 2.40 1.86
2.79 1.20 0.62

0.93
1.862.70

1.803.41
4.03
3.10
3.72
3.72
3.72
4.03
4.03

1.50
2.10
1.80
1.80
2.10
2.10

0.93
1.55
0.93
0.93
1.55
1.24

Monthly Average Reference Evapotranspiration by ETo Zone (inches/month)
Total
32.9 
39.0 
46.3 
46.6 
43.9 
49.7 
43.3 
49.4 
55.1 
49.1 
53.1 
53.4 
54.3 
57.0 
57.9 
62.5 
66.5 
71.6 

California Irrigation Management Information System (CIMIS)

REFERENCE EVAPOTRANSPIRATION

Developed as a cooperative project between the

Department of Land, Air and Water Resources
University of California, Davis

And
Water Use Efficiency Office

California Department of Water Resources

Map Prepared by David W. Jones. 1999
Data developed by Richard L. Snyder, Simon Eching, and Helena Gomez-MacPherson

Background Data from Teale and USGS Sources 
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Variablity between stations within single zones is as high as 0.02 inches per day for 
zone 1 and during winter months in zone 13.  The average standard deviation of the
ETo between estimation sites within a zone for all months is about 0.01 inches per

day for all 200 sites.

California irrigation ManageMent inforMation SySteM (CiMiS)

referenCe evapotranspiration Zones
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arnold SChwarzenegger, governor

Department of Water reSourCeS
leSter a. Snow, direCtor
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1.24
1.86
1.86
0.93
1.86
0.62
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32.9
39.0
46.3
46.6
43.9
49.7
43.3
49.4
55.1
49.1
53.1
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54.3
57.0
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62.5
66.5
71.6

monthly average reference evapotranspiration by eto Zone (inches/month)

variability between stations within single zones is as high as 0.02 inches per day for zone 1 and during winter months in zone 13.  the 
average standard deviation of the eto between estimation sites wihtin a zone for all months is about 0.01 inches per day for the 200 sites 
used to develop the map.

 Zone     Jan       feb      mar       apr      may       Jun      Jul        aug      Sep      oct       nov      Dec      total

reference evapotranspiration (eto) Zones

Coastal plains HeavY foG Belt  lowest eto in 
California, characterized by dense fog

Coastal miXeD foG area  less fog and higher eto 
than zone 1

Coastal valleYs & plains & nortH Coast 
mountains  more sunlight than zone 2

soutH Coast inlanD plains & mountains nortH 
of san franCisCo  more sunlight and higher sum-
mer eto than zone 3

nortHern inlanD valleYs  valleys north of San 
franciaco

uplanD Central Coast & los anGeles Basin  
higher elevation coastal areas

nortHeastern plains

inlanD san franCisCo BaY area  inland area near 
San Francisco with some marine influence

soutH Coast marine to Desert transition  
inland area between marine & desert climates

nortH Central plateau & Central Coast 
ranGe  cool, high elevation areas with strong sum-
mer sunlight; zone has limited climate data & the 
zones selection is somewhat subjective

Central sierra nevaDa  mountain valleys east of 
Sacramento with some influence from delta breeze in 
summer

east siDe saCramento-san JoaQuin valleY  
low winter & high summer eto with slightly lower eto 
than zone 14

nortHern sierra nevaDa  northern Sierra nevada 
mountain valleys with less marine influence than zone 
11

miD-Central valleY, soutHern sierra nevaDa, 
teHaCHapi & HiGH Desert mountains  high sum-
mer sunshine and wind in some locations

nortHern & soutHern san JoaQuin valleY  
slightly lower winter eto due to fog and slightly higher 
summer eto than zones 12 & 14

WestsiDe san JoaQuin valleY & mountains 
east & West of imperial valleY

HiGH Desert valleYs  valleys in the high desert 
near nevada and arizona

imperial valleY, DeatH valleY & palo verDe  
low desert areas with high sunlight & considerable 
heat advection
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  Public Comment Form 

Name:*     _________________________________          Organization*:    ___________________________ 
 

Email*:      _________________________________          Phone*:    ________________________________ 
 
Meeting: __________________________________          Date:    __________________________________ 

 
□  LA County Public Works may contact me for clarification about my comments 
*Per Brown  Act, completing this information is optional.  At a minimum, please include an identifier so that you 

may be called upon to speak. 

____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________

Comments 

To review the guidance documents and for more information, visit www.SafeCleanWaterLA.org 

Phone participants and the public are encouraged to submit public comments (or a request to make a public 
comment) to SafeCleanWaterLA@dpw.lacounty.gov.  All public comments will become part of the official record. 

Please complete this form and email to SafeCleanWaterLA@dpw.lacounty.gov by at least 5:00pm the day prior to 
the meeting with the following subject line: “Public Comment: [Watershed Area] [Meeting Date]”  

(ex. “Public Comment: USGR 4/8/20”).   

mailto:SafeCleanWaterLA@dpw.lacounty.gov
mailto:SafeCleanWaterLA@dpw.lacounty.gov
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	Comment-Card-Form_EchoParkLake0&M

	Name:*: Kelsey Jessup
	Organizaton*: The Nature Conservancy
	Email*: kelsey.jessup@tnc.org
	Phone*: 650-248-8878
	Meetng: Upper LA River WASC meeting 
	Date: 12/1/21
	LA County Public Works may contact me for clarifcaton about my comments: LA County Public Works may contact me for clarifcaton about my comments
	Text7: Hi, my name is Kelsey Jessup. I am the Urban Conservation Project Director for The Nature Conservancy in Los Angeles. The Nature Conservancy is an environmental nonprofit that works at local, regional, and international scales. I would like to comment in support of the City of Los Angeles’ Echo Park Lake Operations and Maintenance Project request from the Safe Clean Water Program. 
I lived in Echo Park for years and got to experience first-hand the importance of this park. Almost no matter what time of day I visited the park, there were people picnicking, walking, riding the boats on the lake, and enjoying time outdoors in small and large gatherings. I must admit that I lived in Echo Park before the pandemic. While I recognize that things are different today, outdoor spaces, like Echo Park Lake are even more important. 
The Echo Park Lake Project is a critical regional project that provides multiple benefits to the community, including water quality, water supply, flood management, habitat, and recreational benefits. Operations and maintenance are critical for completed projects like this to continue to provide benefits to the region. Close to $40 million was spent to construct the project, it is imperative that we spend the money now to maintain and operate the site into the future. This project serves as both a well-loved community asset and a critical component in our efforts to achieve water quality compliance in the region. The project serves as a retention basin for water before it discharges to the LA River and captures runoff from an almost 800-acre watershed. 
Unfortunately, operations and maintenance are terribly underfunded across the state. The Safe Clean Water Program can provide much needed funding for O&M and this is an exemplary project for which to do so. 



