
1 
 

 

 
 
 

LOS ANGELES 
 
 
 

City of Los Angeles 

 
Adel Hagekhalil 1 

Marty Adams 2 
Inge Wiersema 3 

 
 

 

                                                           
1 Los Angeles Bureau of Sanitation 
2 Los Angeles Department of Water and Power 
3 Carollo Engineers, Inc. 



2 
 

t  

CHAPTER 1  
General Water Resources Context  

Geography 

With 4 million residents, Los Angeles (LA) is the second most populous City in the United 
States. The City is the focal point of the larger Los Angeles metropolitan area inhabited by 
13 million people, making it one of the most populous metropolitan areas in the world.  

The City encompasses 469 square miles (1,215 km2) and is situated along the Pacific 
Ocean in Southern California, approximately 150 miles (240 km) north from the Mexico 
border. Los Angeles is known for its Mediterranean climate, ethnic diversity, and sprawling 
metropolis and is recognized as the center of the American entertainment industry.   

Los Angeles spans a widely diverse geographic area, situated in a large coastal basin with 
76 miles of beautiful coastline and surrounded on three sides by mountains as high as 
10,000 feet (3,000 m). Primarily a semi-arid desert basin, the area is surrounded by the 
San Gabriel Mountain Range and is divided by the Santa Monica Mountains.  

The City overlays multiple large groundwater basins recharged with precipitation, 
stormwater capture, and recycled water. These basins are an important part of the City's 
water supply. The Los Angeles River, which is largely seasonal, is the primary drainage 
channel of the LA basin watershed. To create a flood control channel, the Army Corps of 
Engineers straightened and lined 51 miles (82 km) of the river with concrete. 

Southern California’s Mediterranean climate has often been described as “perfect” for 
good reasons. Los Angeles has plenty of sunshine throughout the year, with an average 
of only 35 days with measurable precipitation annually. The average annual temperature 
is 75 degrees Fahrenheit (°F), or 24° Celsius (°C), and ranges from 68 °F (20 °C) in the winter 
to 84 °F (29 °C) in the summer.  Humidity is low in the region, with little rain. The region 
has an average of only 15 inches (38 cm) per year, which occurs primarily during late 
autumn and winter (November through March). Precipitation generally takes the form of 
moderate rain showers, but rainfall can be heavy at times during winter storms. 
Topography is such that runoff is violent. 

Southern California's climate is unique since it is one of the world’s five Mediterranean-
type ecosystems and is the only one in the United States. Although this ecosystem type 
covers only 2 percent of the globe’s surface, it accounts for more than 20 percent of its 
plant species. 

https://en.wikipedia.org/wiki/Los_Angeles_metropolitan_area
https://en.wikipedia.org/wiki/List_of_metropolitan_areas_by_population
https://en.wikipedia.org/wiki/Mediterranean_climate
https://en.wikipedia.org/wiki/Los_Angeles_Basin
https://en.wikipedia.org/wiki/Los_Angeles_River
https://en.wikipedia.org/wiki/Drainage_channel
https://en.wikipedia.org/wiki/Drainage_channel
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The City receives the majority of its water supply from imported supplies transported from 
far away from both the Eastern and Western Sierra Nevada Mountains in Northern 
California, as well as the Colorado River, which originates in the State of Colorado. 
Additionally, the City utilizes local groundwater, stormwater recharge, and recycled water. 

Because of its location along the Pacific Ring of Fire, Los Angeles is subject to earthquakes. 
The geologic instability has produced numerous faults, which cause approximately 10,000 
earthquakes annually in the region, although most are too small to feel. A major fault is 
the San Andreas Fault, which is vulnerable to the "Big One", a potentially catastrophic 
earthquake. Since the majority of the City's water supply is imported from other states 
and the aqueducts cross the San Andreas Fault at numerous locations, earthquakes pose 
a risk to the City's water supply. 

Demographics 
The "Pueblo de Los Angeles" originated in 1781 and was founded as the City of Los 
Angeles in 1848 when California became part of the United States. Not much changed 
during the first three decades, but when the Santa Fe railroad line from Chicago to Los 
Angeles was completed in 1885, people flooded into the City.  

LA had a strong economic base in farming, oil, 
tourism, real estate, and the entertainment 
industry. As such, it grew rapidly, with a small 
downtown and many suburban areas inside and 
outside city limits quickly expanding. Since the 
1960s, growth has slowed and new ethnic groups, 
especially from Mexico and Asia, have 
transformed the demographic base. 

LA is a very diverse metropolis with a large multi-
ethnic population in both urban and suburban 
neighborhoods. Residents come from more than 
180 countries and speak 140 different identified 
languages. Ethnic enclaves like Chinatown, 
Koreatown, and Little Tokyo provide examples of 
the polyglot character of Los Angeles.  

Today, the City of Los Angeles is the second most 
populous city in the United States after New York City. The City is the heart of Los Angeles 
County, the most populous county in the United States with 88 cities and 10 million 
residents, referred to as "Angelinos." Los Angeles is also the focal point of the larger Los 
Angeles metropolitan area, which is inhabited by 13 million people. Attracted by its 

Los Angeles's beaches, climate, and 
strong economy make it a highly 
desirable location for residents, 
businesses, and tourists.  Creating 
sustainable water supply and water 
quality is critical to maintaining 
h  i i  

https://en.wikipedia.org/wiki/Pacific_Ring_of_Fire
https://en.wikipedia.org/wiki/Fault_(geology)
https://en.wikipedia.org/wiki/San_Andreas_Fault
https://en.wikipedia.org/wiki/Megathrust_earthquake#The_Big_One
https://en.wikipedia.org/wiki/Los_Angeles
https://en.wikipedia.org/wiki/Los_Angeles
https://en.wikipedia.org/wiki/Ethnic_enclave
https://en.wikipedia.org/wiki/Chinatown,_Los_Angeles
https://en.wikipedia.org/wiki/Koreatown,_Los_Angeles
https://en.wikipedia.org/wiki/Little_Tokyo,_Los_Angeles
https://en.wikipedia.org/wiki/Multilingualism
https://en.wikipedia.org/wiki/Los_Angeles_metropolitan_area
https://en.wikipedia.org/wiki/Los_Angeles_metropolitan_area
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climate and strong diverse economy, the City is flourishing and nearly half a million people 
are expected to call LA home by 2035. 

Economy 

The City of Los Angeles is a global city with a diverse economy consisting of trade, 
entertainment, culture, media, fashion, science, sports, technology, education, medicine, 
and research. The greater LA basin global domestic product (GDP) is estimated at $1 
trillion, making it the fourth-largest economy in the United States and the sixteenth-
largest in the world.  

Since Hollywood is part of LA, the city is the leading producer of television and motion 
picture productions, video games, and recorded music. In addition, the City is home to 
the Port of Los Angeles, creating a strong economy for international trade. Other key 
economy sectors include Health, Education, Aerospace, Fashion, and Clean Technology. 
Today, the City is home to many renowned world institutions covering a broad range of 
professional and cultural fields and is one of the most substantial economic engines within 
the United States. 

Water Supply History 

In 1902, the City of Los Angeles purchased the privately held Los 
Angeles Water Company, protecting the City’s lifeline in the face 
of tremendous growth. Within just thirty years, the City’s 
population had doubled more than four times.   

To solve the water problems associated with such growth, the City 
hired William Mulholland as their Superintendent of the Bureau of 
Water Works and Supply. His realization that more water would 
be necessary led him to imagine solutions that extended beyond 
city limits. As a result, he and others began surveying the 
mountains, valleys, and rivers for hundreds of miles. 

 

 

William Mulholland 
was a self-trained 
engineer who 
brought water and 
economic growth to 

    

https://en.wikipedia.org/wiki/Global_city
https://en.wikipedia.org/wiki/Hollywood
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OnOne river in particular, the Owens River in Inyo 
County, held promise. It was fed by snow melting 
in the Eastern Sierra Nevada Mountains, was of a 
very high quality, and had dependable flow. The 
Owens Valley was also remote and sparsely 
settled, and although over 230 miles (370 km) 
away from Los Angeles, its elevation was over 
3,500 feet (1,067 m) providing the opportunity 
for a gravity fed supply system. 

 

 

In 1905, Mulholland determined the Owens Valley as the only viable source of 
supplemental water for the City’s fast growing population. In 1907, the rights-of-way 
application across federal lands for the purpose of constructing an aqueduct was 
approved. Construction began in 1908, and less than five years later, the 233-mile (375 
km) long Los Angeles Owens Valley Aqueduct (LAA) was completed. On November 5, 
1913, 40,000 people gathered to watch the water arrive for the first time from the Owens 
Valley. And William Mulholland famously proclaimed “There it is — take it”  

For more than 100 years since its completion, the aqueduct has delivered water to LA by 
gravity. This truly wondrous engineering feat exceeded everyone's expectations and did 
exactly what it was intended to do: allow people and industry to move to Los Angeles and 
be assured of a constant supply of clean, clear water.  

However, by the early 1920s, Los Angeles had grown so rapidly that the Owens River 
watershed could no longer supply the City's needs for domestic and agricultural water. By 
1923, Mulholland and his engineers were looking east to an even larger water supply: the 
Colorado River. The plan was to dam the river and carry its waters across hundreds of 
miles of mountains and deserts. In 1924 first steps were taken to create a metropolitan 
water district. The Metropolitan Water District of Southern California (MWD) as 
incorporated in 1928 and planning for a Colorado River aqueduct (CRA). 

The Owens Valley Los Angeles 
Aqueduct is a 233-mile long 
gravity fed system that has 
delivered water to LA for over 100 
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During the same period, to hedge against the 
possible abandonment of the planned CRA, the 
Los Angeles Department of Water and Power 
(LADWP) also began extending the LAA further 
north for another 105 miles (169 km) to the 
Mono Lake Basin for a total length of 338 miles 
(544 km). In 1935, the 242 mi (389 km) CRA was 
completed. Six years later, the Mono Lake 
Extension was finished. These extensive water 
supply conveyance systems have significantly 
contributed to the economic development of 
the greater LA metropolitan area and LADWP 
becoming the largest municipal water utility in 
the nation.In 1960, the last major aqueduct 
project was initiated by the California 
Department of Water Resources. The State 
Water Project (SWP) collects water from rivers 
in Northern California and redistributes it south 
through a network of aqueducts, pumping 
stations, and power plants. About 70 percent of 
the SWP supply is used for urban areas and 
industry in Southern California and the San 
Francisco Bay Area, while the remaining 30 

percent is used for irrigation in the Central Valley to feed the crops of the so-called "Food 
basket of America". The SWP has required the construction of 21 dams and more than 
700 miles (1,100 km) of canals, pipelines, and tunnels. South of the San Francisco Bay Area, 
the majority of SWP water travels south through the California Aqueduct. The main section 
of this aqueduct stretches for 304 miles (489 km) before it reaches the outskirts of the 
greater LA metropolitan area.  

Water Resources 

The primary water sources for the City are the Los Angeles Aqueducts (LAA), local 
groundwater, imported water from the State Water Project (SWP), and the Colorado River 
Aqueduct (CRA) supplied by MWD. In addition, recycled water is becoming a larger part 
of the overall supply portfolio. As shown in the figure below, the historical water supply 
mix of these four sources varies greatly annually and is largely influenced by hydrological 
and environmental water needs.   

 

Today as much as 90% of the water 
used by Los Angeles imported from 

hundreds of miles away from 
     

https://en.wikipedia.org/wiki/Mono_Lake
https://en.wikipedia.org/wiki/Northern_California
https://en.wikipedia.org/wiki/Southern_California
https://en.wikipedia.org/wiki/San_Francisco_Bay_Area
https://en.wikipedia.org/wiki/San_Francisco_Bay_Area
https://en.wikipedia.org/wiki/Central_Valley_(California)
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The City's annual water supply mix varies greatly due to hydrological conditions. 

 

Water from LAA, SWP, and CRA is classified as imported because it is obtained from 
outside the City's water service area. Many of the traditional water supply sources are 
becoming increasingly more constrained due to more prolonged droughts, environmental 
regulations, and groundwater basin contamination.  

To mitigate these impacts, the City is developing a path toward sustainability by 
accelerating investments in conservation, water recycling, stormwater capture, and local 
groundwater development and remediation. Two key initiatives to achieve a more 
sustainable water supply are the Mayor's Executive Directive No. 5 (ED No. 5) and the 
City's 2015 Sustainability pLAn (pLAn), which set goals for reducing purchased imported 
water supplies by 50 percent by 2025. To achieve these goals, the City is accelerating 
efforts to make recycled water and stormwater a larger part of the overall supply portfolio, 
while continuing proactive water conservation efforts. 

LA Aqueduct 

Since its construction in the early 1900s, the LAA has provided the vast majority of water 
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for the City. Annual LAA deliveries depend on snowfall in the eastern Sierra Nevada. 
Requirements to release water for environmental enhancement efforts in the eastern 
Sierra Nevada have amplified the impacts of varying hydrology in the Mono Basin and 
Owens Valley on LAA water supplies.  

Beginning in 2012, a multi-year drought impacted the State of California, causing LAA and 
SWP deliveries to reach record lows. In the last decade, environmental considerations have 
required the City to reallocate LAA water supply to environmental mitigation and 
enhancement projects, leaving only approximately 43 percent of the supply for export to 
the City. When the effects of this drought are coupled with reduced water deliveries due 
to environmental enhancement efforts, the City has had to increase its dependence on 
water imported from the MWD. In 2015, the LAA comprised only 11 percent of the City's 
supply mix. 

Local Groundwater 

Since the City's origin, Los Angeles has relied on groundwater as a major part of its local 
water supply portfolio. In 2015, local groundwater provided approximately 11 percent of 
the total water supply for Los Angeles. Since 1970, during extended dry periods when 
imported supplies become less reliable, local groundwater has provided up to 23 percent 
of the total supply. Due to the ongoing severe state-wide drought, imported water 
availability from both MWD and LAA have dramatically decreased. As a result, local 
groundwater resources will become increasingly important to the City in the future.  

In recent years, contamination issues have kept the City from being able to fully utilize its 
local groundwater entitlements. Recharge rates and potential natural yields have also 
become concerns for Los Angeles basins, where decades of expanding urbanization, 
increasing impervious hardscape, and channelizing stormwater runoff have diverted 
natural replenishment away from local aquifers. Aging distribution system infrastructure 
and underutilized well fields have also presented challenges to the development and use 
of the City’s local groundwater resources.   

In response to these issues, LADWP has renewed its focus on sustainable management of 
its local groundwater basins. Groundwater basin remediation systems are under 
development in the City’s largest and main groundwater basin, the San Fernando Basin 
(SFB), to remove contamination and treat groundwater to potable standards. 

LADWP continues to invest in stormwater recharge projects to restore local groundwater 
basin levels by enhancing and enlarging existing stormwater capture facilities. LADWP is 
investing in advanced treatment systems in the SFB to produce purified recycled water for 
groundwater replenishment and indirect potable reuse (IPR). Together, these investments 
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will help augment the City’s groundwater and ensure sustainable basin water levels for 
many decades. 

Imported Water from MWD 

LADWP has historically purchased MWD water to make up the deficit between demand 
and other City supplies. Historically, annual purchases of MWD water have varied greatly. 
In 2015, imported water from MWD comprised 71 percent of the City's supply mix. 
Because the LAA supply has reduced from the drought and increased environmental 
mitigation and enhancement demands, the City now relies on MWD water even more in 
dry years and has increased its dependence. However, the City's 2015 Sustainability pLAn 
sets ambitious targets for the City to reduce dependence on purchased imported water.  

Recycled Water 

As early as 1960, the City recognized the potential for water recycling and began investing 
in infrastructure that produced water of tertiary quality that meets Title 22 (T22) 
regulations for irrigation and other non-potable uses. In 1979, LADWP began delivering 
T22 quality recycled water to irrigate various areas in Griffith Park, the nation's largest city 
park. Today LADWP serves approximately 48 locations in the City with recycled water for 
irrigation, industrial, and environmental beneficial uses. Recycled water comprised 2 
percent of the City's supply mix in 2015. 

Stormwater 

Stormwater capture is an important element of the City’s overall plan to enhance the City's 
local water supply. The principle involves capturing rainfall and runoff from open space 
and urban lands for either direct use or for future use by allowing the water to percolate 
into groundwater basins. 

Today, on average, approximately 29,000 acre-feet per year (afy) (100,000 m3/d) of 
stormwater is actively captured each year at centralized spreading grounds to recharge 
groundwater. Additionally, approximately 35,000 afy (121,000 m3/d) is infiltrated into 
potable groundwater aquifers through incidental recharge. Stormwater runoff that cannot 
be contained at these facilities is discharged to the Pacific Ocean via the City’s rivers and 
tributaries. To increase stormwater capture and fully utilize this precious resource, the City 
recently prepared a Stormwater Capture Master Plan (SCMP) to identify large-scale 
stormwater capture projects, such as centralized spreading grounds, and smaller 
distributed green infrastructure projects, such as bio-swales, drywells, rain gardens, rain 
barrels, and permeable pavers.  
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City of Los Angeles actively captures and infiltrates stormwater to recharge the San 
Fernando Groundwater Basin 

Water Infrastructure 

The City's water infrastructure involves a complex network of conveyance facilities, 
treatment plants, and distribution systems. In addition to the large water supply 
conveyance systems described above, the City's water infrastructure can be divided into 
the following categories: 

• Drinking water treatment and potable water distribution  
• Wastewater collection and treatment 
• Stormwater collection and treatment 
• Recycled water distribution 

 

The characteristics of these water systems are described below. 

Drinking Water 

The City's LA Aqueduct Filtration Plant is located at the far northern end of the City's water 
service area, where the LAA terminates in the LA Aqueduct Filtration Plant forebay. The 
treatment plant has a capacity of 600 mgd (26 m3/s) and is located at an elevation of 
approximately 1,100 feet (335 m) above sea level, providing gravity supply to the majority 
of the San Fernando Valley water distribution system after ozonation, direct filtration, and 
UV disinfection. The City's treated LAA water blends at various locations with the City's 
local groundwater and treated imported water purchased from MWD. Because of the 
City's topography, the City's potable water distribution system is divided into 124 pressure 
zones and consists of 7,263 miles (11,688 km) of pipelines, 114 storage tanks and 
reservoirs, 78 booster pumping stations, and 421 pressure-reducing stations. 

 
Wastewater 

The City's wastewater collection system conveys wastewater from both City customers 
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and 29 contract agencies that discharge their wastewater at various locations into the 
City's sewer system. The total average dry weather wastewater flow conveyed through the 
City's 6700-mile sewer collection system is approximately 350 mgd (15 m3/s). During wet 
weather conditions, sewer flows can increase to as high as 420 mgd (18 m3/s) with 
instantaneous peak flows as high as 650 mgd (28 m3/s). 

 

The City's wastewater is treated at four wastewater treatment facilities: the Donald C. 
Tillman Wastewater Reclamation Plant (WRP), with a capacity of 80 mgd (210 m3/sec), the 
LA-Glendale WRP (20 mgd or 53 m3/sec), the Terminal Island WRP (30 mgd or 79 m3/sec), 
and the Hyperion Treatment Plant (450 mgd or 1,183 m3/sec). With the exception of the 
Hyperion Treatment Plant, each facility treats wastewater to tertiary T22 standards, 
providing a non-potable water supply source typically referred to as "recycled water." The 
City is also in the planning process of adding tertiary and/or advanced treatment at the 
Hyperion Treatment Plant. Treated wastewater not used as a recycled water supply is 
currently discharged into the Pacific Ocean either directly or via the LA River. 
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Recycled Water 

LA currently recycles more 
than 100 million gallons of 
water per day, using it for 
irrigation, industrial 
purposes, environmental 
beneficial reuse, and 
injection at seawater 
intrusion barriers. The City 
owns 56 miles (90 km) of 
recycled water pipelines 
and supporting 
infrastructure to deliver 
over 10,000 afy or (34,000 
m3/d) of recycled water to 
its non-potable 
customers. In addition, the 
City has installed 11 
recycled water fill stations 
to provide certified 
customers access to 
recycled water even if 
their properties are not 
located near a recycled 
water pipeline. These stations are an ideal solution for customers whose regular activities 
include trucking water for nurseries, dust control, concrete mixing, hardscape cleaning, 
and other approved uses. 

In 2016, the City will complete a new expansion to 12 mgd (31 m3/min) Advanced Water 
Treatment Facility (AWTF) at its Terminal Island WRP. The plant purifies tertiary effluent to 
recharge the stressed drinking water aquifers. The injected recycled water serves as a 
barrier against seawater intrusion to protect the groundwater against increased salinity 
and as a supply to local industries. Additionally, the City is in the process of planning the 
construction of an Advanced Water Purification Facility (AWPF) at its Donald C. Tillman 
WRP, which is planned to be completed by 2022 to recharge the SFB aquifer. 

Stormwater 

Despite the limited rainfall, the City has an extensive stormwater collection system to 
manage flooding risk from the large watershed and hydrology characteristics. With an 

The City's water infrastructure consists of a large number of 
complex treatment and conveyance facilities. 
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average of 15 inches (38 cm) of rain per year, the 870-square mile (2,250 km2) LA River 
watershed generates an average of 415,000 afy (1.4 million m3/d) of stormwater. During 
dry and wet years, stormwater flows range from 114,000 afy to 1,000,000 afy (0.4 to 3.4 
million m3/d), respectively.  

 

The City operates a separate storm drainage system consisting of roughly 1,000 miles of 
pipeline, which also interconnects with LA County's stormdrain system. The majority of 
stormwater is directed to storm drains and ultimately discharges into the Pacific Ocean. 
This unused stormwater carries many pollutants that are harmful to marine life and public 
health.  

A large portion of the City's stormwater reaches the ocean via the channelized LA River, 
which operates as a flood control channel. The LA River is 51 miles in length, of which the 
first 32 miles traverse within the city boundary. On average, the river discharges 
approximately 207 mgd (9 m3/s) into the Pacific Ocean. 

Stormwater capture is an important part of the City's overall plan to enhance its local 
water supply. However, the region's highly urbanized nature leaves limited open space 
opportunities for new large-scale recharge projects within the Los Angeles River 
watershed. For this reason, the City is also implementing distributed stormwater capture 
projects that utilize vegetation, soils, and natural processes to manage stormwater runoff 
close to the source. To date, the City has successfully implemented numerous sustainable 
green infrastructure, stormwater, and landscaping projects throughout the City.  

LA River Revitalization 

In 1938, after the Los Angeles Flood inundated much of Los Angeles and adjacent 
counties, the US Army Corps of Engineers began channelizing local streams and building 

Echo Park Lake is one of the City's signature centralized stormwater capture projects with 
natural wetlands enhancing water quality while proving recreational benefits. 

https://en.wikipedia.org/wiki/Los_Angeles_County
https://en.wikipedia.org/wiki/U.S._Army_Corps_of_Engineers
https://en.wikipedia.org/wiki/River_engineering#Channelization
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more flood control dams. Although the river's primary function is flood control, ongoing 
efforts to revitalize the river with ecosystem and recreational functions have been ongoing 
for decades, with some segments of the 51-mile river already being restored to provide a 
more natural habitat and opportunities for biking and kayaking.  

In 2007, the City prepared the LA River Revitalization Plan, which provides a long-term 
framework for restoring the river’s ecological function and transforming it into an amenity 
for residents and visitors to the City. Some of its goals include enhancing flood storage 
and water quality as well as restoring the river to a functional ecosystem. In addition, the 
plan involves recommendations for physical improvements to the river corridor and the 
green space network in adjacent neighborhoods. With the release of the Sustainability 
pLAn, the City has set a goal to restore at least 11 miles and provide 32 miles of river 
access by 2025. 

 

 

Water Conservation  

 
In 1986, the City's water use peaked at just over 700,000 afy (2.4 million m3/d). After this 
peak came five years of severe drought, widespread water shortages, and mandatory 
conservation measures. Because of these measures, a boost in rainfall in 1992 and 1993, 
and tough economic times, water use dropped by more than 17 percent in the following 
years. Since the early 1980s, the City has invested millions of dollars in conservation 
measures, helping the City's water demand continue to decline. 

 

Revitalization of the LA River transforms the City's landscape by providing ecosystem and 
recreational benefits while maintaining its flood control function. 
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Today, the City faces a similar situation because of the ongoing severe statewide drought. 
In response, Angelinos have reached new levels of water scarcity awareness and have 
continued to conserve more water each year. The City’s current (2015) water usage is 
about the same as it 
was 45 years ago in 
the 1970s, despite 
an increase in 
population of more 
than one million. 
LADWP's water 
conservation 
rebates, outreach, 
and education 
programs have 
played an integral 
part in reducing LA's 
water demand to 
one of the lowest 
per capita water 
demands in the 
United States. As of 
March 2016, the 
combined per capita 
demand (including 
residential, commercial, industrial, etc.) is currently estimated at 114 gallons per capita per 
day (gpcd) or 440 liter/day (l/d), while the residential demand is about 77 gpcd (297 l/d). 

The City of Los Angeles has long recognized water conservation as the core of multiple 
strategies to improve overall water supply reliability. Through its investments, Los Angeles 
has become a national leader in water use efficiency. In the future, conservation will 
continue to be an important part of maintaining supply reliability and will be a key 
component of the Mayor's ED No. 5 and the City's 2015 Sustainability pLAn. The water 
conservation goals set forth in these initiatives were developed in response to the 
statewide drought and ultimately call for a 25 percent reduction in per capita water use 
from 2014 levels by 2035.   

In response to the current water supply shortage, the City has updated its Emergency 
Water Conservation Plan Ordinance’s to add additional water waste provisions and 
mandatory outdoor watering restrictions.  

 

Today, the City's water demand is the same as 45 years ago despite a 
population increase of 1 million. 
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Main Trends and Forthcoming Issues 

Looking into the near future, a number of trends and issues can be observed. First, the 
need for water supply security continues despite successes in constructing state-of-the-
art aqueducts to bring water supplies from other areas and extensive water conservation 
efforts that have reduced water demands despite significant population growth. As such, 
the City, along with the Southern California region, has focused instead on developing 
local water supplies rather than importing more water. Reducing its reliance on imported 
water will continue to become more critical in the future when climate change results in 
less snowpack and increased environmental water demand for the Bay Delta resulting 
from sea level rise.  

The need for local supply development results in three parallel trends: 1) continued water 
conservation efforts, 2) increased recycled water use, and 3) increased stormwater capture 
and recharge. Related to these trends is the fact that increased water conservation also 
reduces the availability of recycled water. Furthermore, water recycling through further 
expansion of the City's purple pipe network for non-potable reuse (NPR) is costly in a 
highly urbanized and expansive city like LA. As a result, the City will continue to expand 
the system only where it is cost effective. For stormwater capture and recharge, challenges 
are a lack of open space and the high cost of infrastructure due to LA's climate with 
infrequent but intense rainfall, resulting in large facilities that can only operate near design 
capacity for a few days each year. 

The City is moving forward with a large groundwater recharge project in which recycled 
water will be infiltrated in the City's primary drinking water aquifer, the San Fernando 
Basin. However, this IPR project has its own challenge as this basin is currently 
contaminated, requiring the City to build a parallel remediation project.  

Despite these challenges, the City is actively working on an integrated water management 
approach through its One Water LA effort. The One Water LA 2040 Plan will outline a 
long-term vision and plan of action that supports the Mayor's Sustainability pLAn and 
Executive Directive No. 5 to reduce the City's dependence on imported water supplies and 
to make Los Angeles a more resilient and sustainable city. 
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CHAPTER 2 
Institutional and Legal Setting 

Institutional framework 

The City of Los Angeles is organized in 35 city departments that are led by Mayor Eric 
Garcetti and the City Council. Mayor Eric Garcetti established a Water Cabinet in 2014 
tasked with ensuring that city departments hit water conservation targets and develop 
initiatives to provide the long-term sustainability of LA's water supply. 

The two primary departments responsible for the delivery, treatment, and conveyance of 
water are the Los Angeles Department of Water and Power (LADWP) and the Los Angeles 
Department of Sanitation (LASAN). However, nearly every City department must 
collaborate with other departments to plan and implement water-related projects. 

The Water Department of LADWP is responsible for delivering potable and recycled water 
to its 4 million customers that meet all pertinent water quality criteria. This involves key 
activities such as operation and maintenance (O&M) and the rehabilitation and 
replacement (R&R) of the City's existing water infrastructure and treatment facilities. In 
addition, LADWP is responsible for planning and construction of future system 
expansions. LADWP collects revenue from its water billings to fund its operations. LADWP 
employs approximately 9,000 people and manages an annual budget of just under US $5 
billion. 

LASAN is tasked with collecting, cleaning, and recycling solid and liquid waste generated 
by residential, commercial, and industrial customers in the City and 23 contract agencies 
in the greater LA region. As such, LASAN administers the Clean Water Program, Solids 
Resources Program, and the Watershed Protection Program. The Clean Water Program 
involves managing wastewater collection, conveyance, treatment, 
and reuse, while the Watershed Protection Program prevents 
receiving water pollution through stormwater management and flood 
control. The LASAN employs approximately 2800 people and 
manages an annual budget of just under US $1 billion. 

LASAN and LADWP are currently collaborating on the One Water LA 
2040 Plan. This plan builds on the successful implementation of the 
2006 Integrated Water Resource Plan (IRP). The One Water LA 2040 
Plan will provide a strategic vision for the City's future water 
landscape and promote inter-department and inter-agency 
collaboration to achieve water sustainability and resiliency. The plan 
incorporates changes in water supply conditions, demand and flow 
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forecasts, the regulatory framework, and climate change. Much like the IRP, the One Water 
LA 2040 Plan will be developed in collaboration with key stakeholders and the general 
public to represent LA's diverse geography, demographics, and interests.  

Local Water Legislation 

The City must comply with a large number of federal and state regulations related to water 
supply and management. These include, but are not limited to, the drinking water 
standards, Clean Water Act, Title 22 requirements, 2009 Water Conservation Act, Urban 
Water Management Plan Act, State Recycled Water Policy, and 2015 Sustainable 
Groundwater Management Act. At the local level, there are a few key regulations that 
require substantial investments and effort to meet compliance standards.  

Low Impact Development (LID) Ordinance 

In May 2012, the City of Los Angeles LID Ordinance went 
into effect, requiring all development and redevelopment 
projects that create, add, or replace 500 square feet (ft2) (46 
m2) or more of impervious area to capture the three-
quarter-inch (2 cm) rain event for infiltration or reuse onsite. 
Single-family residences can comply in a more simple way 
by installing rain barrels, permeable pavement, rainwater 
storage tanks, or infiltration swales. The County of LA 
amended its LID Ordinance in 2013, requiring the use of LID 
principles in all development projects except road and 
flood infrastructure projects. 

The first ever Los Angeles 
Sustainability pLAn was 
released in 2015. 
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LA's Sustainability pLAn In April 2015, the Mayor released its first ever Sustainable City 
"pLAn" that establishes targets for the next 20 years to strengthen and promote equity 
and environmental and economic sustainability in LA. With this plan, a multi-faceted 
approach to developing a locally sustainable water supply was developed, aiming to 
reduce per capita potable water use by 20 percent by 2017; 22.5 percent by 2025; and 25 
percent by 2035. Additionally, the pLAn sets a goal to locally source 50 percent of its water 

supply by 2035. 

Mayor's Executive Directive No. 5  

In October 2014, Mayor Eric Garcetti issued 
Executive Directive No. 5 (ED No. 5) Emergency 
Drought Response, which set goals to reduce 
the City’s freshwater use by 20 percent by 
2017, achieve a 50 percent reduction in 
LADWP’s purchase of imported potable water, 
and create an integrated water strategy that 
increases local water supplies and improves 
water security in the context of climate change 
and seismic vulnerability.  

TMDLs and MS4 Permit  

To protect our beaches and marine life, total 
maximum daily loads (TMDLs) were established for numerous pollutants for each 
receiving water body. These TMDLs are regulated through the new LA County Municipal 
Separate Storm Sewer System (MS4) permit. To achieve TMDL compliance with the new 
LA County MS4 Permit, the City prepared four Enhanced Watershed Management Plans 
(EWMPs) in collaboration with other cities that fall within City's boundary. These 
comprehensive EWMPs were completed in 2015, and the City is now moving into the next 
planning, design, and constriction phases of a number of recommended projects to meet 
the rapidly approaching compliance deadlines. A key challenge with this project is the lack 
of a funding mechanism necessary for implementing the projects identified in the EWMPs 
and for meeting the MS4 permit pollution limits. 

 

Public and the Private Sectors 

The City collaborates with the private sector on multiple fronts to plan, design, construct, 
and finance water-related projects throughout the City. These public-private partnerships 
(P3s) are beneficial for several reasons: they incentivize funding projects on public and 

In response to the drought, Mayor Garcetti 
appointed a Water Cabinet and issued 
Executive Directive No. 5 to achieve 20% 
conservation by 2017 and 50% local water 
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private land; they reduce permitting time and cost by bundling projects; and they have 
the potential to accomplish more individual projects faster than the City's traditional 
design-bid-build approach.   

Some examples of ongoing or recently completed public private sector projects are: 

• the bike path extension along the LA River (US $ 13.5 M private sector funding); 
• the LA River Revitalization Project (US $4 M private sector funding); and 
• the LA River ARBOR Study (US $1 M non-profit sector funding). 

 

Participation of the Civil Society 

The City organizes a wide variety of events and has many ongoing public outreach 
programs to inform, involve, and educate the City's residents and customers about water 
issues.  

The City's tremendous success in water conservation is a 
great example of the positive impact outreach programs 
such as "Save the Drop" and "Cash in Your Lawn" can have 
on the public water scarcity awareness. Through of a number 
of outreach programs and incentives, the City's customers 
have made changes to their water use and have drastically 
reduced the average per capita water demand by 34 percent 
since 1990 from 173 to 114 gpcd. The City of LA, once known 
for its abundant water use, now has one of the lowest per 
capita water use of all large cities in the United States.  
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A recent example of a program with great public 
participation is the turf removal rebate program, 
which incentivizes home owners to remove thirsty 
grass and replace it with California Friendly or 
drought-tolerant landscaping through big rebates 
for turf replacement. With only 10 percent of the 
state’s population, LA has already exceeded over 
half of the state's goal to remove 50 million ft2 (464 
hectares) of lawn throughout California.  

 

The City organizes many community 
outreach events to engage and 
educate the public, such as the annual 
Kids Ocean Day Adopt-A-Beach Clean-
Up in which thousands of LA students, 
teachers, and volunteers pick up trash. 

Other popular water-related outreach 
activities involve the LA River Day and 
the LA Environmental Learning Center 
at the Hyperion Treatment Plant, 
which has received more than 10,000 
visitors since its opening. 

Another example of great public participation are the stakeholder outreach programs 
associated with recent ongoing water planning studies, such as the City's original 2006 
IRP, the City's 2012 Recycled Water Master Plan, the four EWMPs and SCMP completed in 
2015, and the ongoing One Water LA 2040 Plan. Each of these planning efforts involved 
extensive outreach programs typically involving 100-300 active stakeholders that provide 
input during these multi-year planning efforts. 

 

 

4,000 Los Angeles students, teachers, and 
volunteers clean up the beach and send a giant 
text message from the ocean to "CLEAN ME 
UP )"  

With only 10 percent of the state’s 
population, LA has already 
exceeded over half of California's 
turf removal goal. 



22 
 

CHAPTER 3 
Today’s challenge 

Priority Issues of the Moment 

Since its founding in 1848, the City of Los Angeles has been challenged with securing 
enough reliable water supplies for all Angelinos, businesses, and visitors. Due to the City's 
highly urbanized nature, which has paved much of the LA Basin from the beach to the 
mountains, it is challenging to capture the high volumes of rain occurring on a very limited 
number of wet days. During the past decades, the City's water supply has become more 
stressed due to increased environmental water demands in the Owens Lake Basin for dust 
control (reducing LAA deliveries) and in the Bay-Delta to maintain the habitat for Delta 
smelt and other species (reducing SWP deliveries). Moreover, Southern California is now 

in its fifth year of a severe statewide drought, which has reduced the availability of 
imported water supplies more than ever before. 

To address these challenges, the following strategies are prioritized: 

• Continue Conservation 
• Increase Water Recycling 
• Stormwater Capture & Reuse 

 
 
 

Los Angeles is currently challenged by the water supply limitations in the 5th year 
of the sever state-wide drought 
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Meet New Conservation Targets 

The City has implemented water conservation measures and programs since the early 90s, 
with great success as described previously. However, in response to the severe statewide 
drought, California's Governor, Jerry Brown has imposed the first-ever water conservation 
mandates in 2015 to reduce the statewide water demands by 25 percent by 2016 
compared to 2013 levels. Based on its past water conservation efforts, the City of LA is 
required to achieve an additional 16 percent water use reduction compared to its baseline 
level of 2013. Moreover, the City's mayor followed the Governor's mandate with even more 
aggressive targets, issuing ED No. 5, which requires a reduction in average per capita 
potable water use by 20 percent by 2017 and 25 percent by 2035. 

However, after decades of water conservation measures, further reducing per capita 
demands is becoming increasingly difficult as all "low hanging fruit" measures have 
already been utilized. To help prioritize future water conservation measures, the City is 
currently preparing a Water Conservation Potential Study to better understand the current 
saturation levels and the remaining water conservation potential throughout the City's 
service area. With the results of this study, LADWP can develop a cost-effective 
conservation strategy to maximize water savings going forward. It will also play an 
important role in the City's water resources management to meet the water conservation 
goals of ED No. 5 and the City's Sustainability pLAn. 

Increase Water Recycling 

One of the City's water management goals is to increase local water supplies by expanding 
the use of recycled water and implementing stormwater capture programs.  

The City is committed to significantly increase the use of recycled water and is taking a 
multi-pronged approach by expanding Non-Potable Reuse (NPR), implementing IPR, and 
exploring opportunities for Direct Potable Reuse (DPR) in the future. The City has 
identified specific purple pipe expansion segments for each of the City's water reclamation 
plants that will collectively increase NPR use to 45,000 afy (155,000 m3/d) by year 2040, a 
350 percent increase in the City's current NPR demand of 10,000 afy (34,000 m3/d).  

Additionally, the City is planning to build a 5 mgd pilot plant at Hyperion to treat its 
secondary effluent to advanced treatment levels by 2019. This water could be used for 
NPR at the Los Angeles Airport and adjacent sites. Plans for a large scale AWPF at 
Hyperion are also in the works to significantly reduce wastewater discharges into the 
Pacific Ocean. The timing and size of these facilities are being evaluated as part of the 
ongoing One Water LA 2040 Plan and other studies.  

 



24 
 

The City is also moving forward with an IPR project that will recharge the San Fernando 
Basin through surface spreading of recycled water. A new AWPF will be constructed to 
further treat tertiary effluent from the Donald C. Tillman WRP to produce highly purified 
advanced treated water. The goal of this IPR project is to recharge up to 30,000 afy 
(103,000 m3/d) at existing spreading basins by 2024. Due to the presence of groundwater 
contamination plumes in the San Fernando Basin, the City is also implementing a 
groundwater remediation project that is scheduled to be operational by 2022. 

Increase Stormwater Capture and Reuse 

Stormwater runoff from urban areas is an underutilized local water resource. In addition, 
local groundwater aquifers that should be replenished by stormwater are receiving less 
recharge than in the past due to increased hardscape from urbanization. In response, the 
City completed a Stormwater Capture Master Plan (SCMP) in 2015 to comprehensively 
evaluate stormwater capture potential within the City.  

The conservative scenario of this plan 
SCMP estimates that additional 
stormwater capture projects will 
provide for increased groundwater 
recharge in the amount of 66,000 afy 
(227,00 m3/d) and increased direct use 
in the amount of 2,000 afy (7,000 
m3/d), using both centralized and 
distributed projects and programs. The 
aggressive scenario estimates that a 
total stormwater capture potential in 
2035 could be up to 178,000 afy 
(613,000 m3/d), which includes 64,000 
afy (221,000 m3/d) of existing 
stormwater capture. Proposed 
centralized projects will allow the City to utilize its stored water credits in a sustainable 
manner and resume full use of the groundwater basin. 

Stormwater 

Stormwater is a priority issue not only for developing more local water supplies, but also 
for stormwater quality compliance. Decades of paving the LA Basin has increased 
stormwater runoff and flooding. Due to heavy urbanization and industries, the poor 
quality stormwater also harms the City's coastal waters, marine wildlife, and its beaches. 
To protect the quality of LA's famous beaches, the City's Sustainability pLAn has set a goal 

To protect LA's beaches and marine life, the 
City prepared comprehensive plans to capture 

and treat stormwater. 
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to improve the beach water quality grade point average (GPA) to 4.0 and 3.5 under dry 
and wet conditions, respectively by year 2035.  

Additionally, a large number of TMDLs were adopted and regulated through the new LA 
County MS4 Permit. This permit went into effect in 2012, requiring agencies to prepare 
EWMPs for each receiving water body to which it discharges. Because of the area's 
topography and watershed delineations, the City prepared four separate EWMPs in 
collaboration with multiple smaller agencies in 2015. The City is now progressing into the 
implementation phase because some of the TMDL compliance deadlines are rapidly 
approaching. Compliance is a major challenge because both centralized and decentralized 
stormwater capture and treatment projects collectively take a lot of time and money. And 
while water, wastewater, and recycled water projects are funded through rates, stormwater 
does not currently have a funding mechanism in place. The challenge of stormwater 
quality compliance is therefore a race against the clock for both time and money. 

Ocean Desalination 

Located along the Pacific Ocean, the potential development of an ocean desalination plant 
is often mentioned. A desalination plant could provide a local supply option with an 
unlimited source of supply. Due to source availability, ocean desalination also adapts quite 
well to climate change impacts, such declining groundwater levels and snowpack. 
However, if conventional energy sources are utilized, the energy required to treat ocean 
water would result in substantial greenhouse gas (GHG) emissions. This energy footprint 
conflicts with City's Sustainability pLAn goals to reduce GHG emissions by 60 percent by 
2025. More importantly, the City is fortunate to have direct access to multiple large 
groundwater aquifers creating the ideal storage system for IPR additional projects. For 
this reason the City is focusing its local supply development efforts on increasing recycled 
water and stormwater rather than on ocean desalination based on economic, 
environmental, and public acceptance criteria. 

 

Climate Change Impacts on the City's Water Supply 

The City of Los Angeles considers the impacts of climate change on its water resources as 
an integral part of its long-term water supply planning. Generally speaking, any water 
supply sources that depend on natural hydrology are vulnerable to climate change, 
especially if the water source originates from mountain snowpack. The City's most 
vulnerable water sources subject to climate change impacts are imported water supplies. 
However, local sources can also expect to see some changes in the future. In addition, 
changes in local temperature and precipitation are expected to alter water demand 
patterns. 
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Because the City relies on both local and imported water sources with different origins, it 
is necessary to consider climate change's potential impacts on the local watershed as well 
as the various regional watersheds.  

Imported Water Supply Impacts: For the City of LA, this means evaluation and 
consideration of climate change impacts in the Western Sierra Nevada watershed, Eastern 
Sierra Nevada watershed, and Colorado River Basin watershed, where the State Water 
Project (SWP), LA Aqueduct (LAA), and Colorado River Aqueduct (CRA) supplies originate, 
respectively. Based on various climate change studies, the following general trends were 
observed: 

• Steady increase in temperature 
• Increase of rain-to-snowpack ratio 
• Potential capacity constraints at intake and reservoir outlet structures during wet 

years 
• No obvious conveyance capacity constraints during wet years 
• Increase of storage volume does not improve long-term supply to the City 
• Increase in flood events due to shifted timing of snowmelt and precipitation 

patterns  
 

Local Watershed Impacts: Climate change has already affected Los Angeles with a 4 degree 
Fahrenheit (°F) (2° C) or average temperature rise from 1878 to 2005. Furthermore, according 
to a UCLA study, coastal areas are predicted to rise another 3 to 4 °F (2° C) in temperature 
and urban areas 4 to 4.5 °F (2° C). Climate change is also expected to affect sea levels, which 
are expected to rise 5 to 24 inches (2-10 cm) from 2000 to 2050 leading to higher storm 
surge and waves, leading to flooding that could threaten critical coastal infrastructure. In 
addition, climate change is expected to change the City's groundwater water supply due to 
declining water levels from more frequent and prolonged droughts. Finally, water demand 
patterns are expected change due to increasing temperatures, changes in precipitation 
patterns, and increased outdoor water demands due to higher evapotranspiration rates.  

The number of extreme heat days in the greater LA area is projected to increase 
significantly during the next decades, resulting in increased water and energy demands. 

https://en.wikipedia.org/wiki/Climate_change
https://en.wikipedia.org/wiki/UCLA


27 
 

 
Climate Change Adaptation & Mitigation: To respond to impacts of climate change, the 
City is developing both adaptation and mitigation strategies. Climate change adaptation 
strategies involve making water use practices more efficient and relying on supply sources 
that are less vulnerable to climate change. Mitigation strategies involve setting aggressive 
goals to reduce GHG emissions.  
 
By prioritizing low energy-intensive supply sources over high energy-intensive supplies, the 
City would reduce GHG emissions associated with the City's water supply. In terms of energy, 
the LAA is the most desirable source because it is entirely gravity fed. Conversely, water 
imported from the SWP is the most energy-intensive supply source due to the amount of 
pumping needed to convey the water for 444 miles and lift it 1,926 feet (600 m) over the 
Tehachapi Mountains in Northern California.   
 
The City's outlined strategies to dramatically increase conservation and water recycling 
encompass both adaption and mitigation goals. Water conservation also reduces GHG 
emissions on two fronts by reducing the energy required to bring imported water supply to 
customers and by reducing energy to heat, pump, or further treat the water.  
 
CHAPTER 4 
 Innovations in Management and Technology 
 
To respond to today's water challenges, Los Angeles is proactively moving forward with 
projects and programs that deliver tomorrow's solutions. Innovations in water management 
and technology will form the cornerstones of success. 
 

Innovations in Management 

Lead by Example 
The City of Los Angeles has long been a leader in environmental, economic, and social equity 
issues. When the City takes the lead on sustainability performance, it leads by example, 
inspiring both Angelinos to take action, too. With the City's leadership, resource efficiency 
increases and other cities around the world are inspired to act to create more sustainability 
and respond to the effects of climate change. 
 
The first ever Los Angeles Sustainability pLAn provides vision and sets goals and metrics for 
14 topics, such as water, energy, and air quality. These metrics help measure progress and 
create accountability. The pLAn establishes three key metrics for water: 
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1) Reduce per capita potable water use by 20% by year 2017 
2) Reduce purchase of imported water by 50% by year 2025 
3) Source 50% of water locally by 2035 
 
When it comes to water management, the City leads by example in many ways. For example, 
the City has reduced water use through reduced irrigation on all street medians and shut off 
irrigation on turf-only medians. In addition, the City has increased the use of recycled water 
to irrigate City parks and golf courses. Moreover, the City requires that City vehicles be 
washed at facilities with recirculated water and has installed nearly 2,500 low flow toilets in 
City-owned affordable housing units. And to promote transparency, the City plans to publish 
water use for City-owned facilities. 
 
LA has demonstrated leadership in water conservation. In doing so, it has achieved one of 
the lowest per capita water demand among large cities in the United States. With Mayor 
Garcetti’s recent 20 percent water reduction goal (ED No. 5), creation of the Mayor’s Water 
Cabinet, and new conservation measures at municipal facilities, water use has been reduced 
even lower. 
 
Integration - Taking the "One Water" Approach 
 
To address the City's water challenges, the City is currently taking a 
comprehensive and collaborative planning approach to manage all water as "One Water". 
As part of this effort, the City is developing the "One Water LA 2040 Plan" (Plan), which takes 
an integrated approach includes drinking water, rain/stormwater, groundwater, recycled 
water, wastewater, gray water, and water conservation. Through the ongoing efforts of the 
One Water LA 2040 Plan, the City is walking the talk.  
 
The plan is divided into two phases. During Phase 1, a comprehensive set of Guiding 
Principles was established along with a long list of "low hanging fruit" policies that promote 
collaboration among City departments. Some of these policies were recently adopted by the 
City's Water Cabinet, led by Mayor Garcetti.  
 
During Phase 2 (ongoing through 2017), the One Water LA 2040 Plan is being prepared with 
includes the development of a long-term integrated water management strategies that 
collectively promote collaboration and achieves the City's goals as listed in ED No. 5 and 
Sustainability pLAn. The technical aspects focus on maximizing recycled water and 
stormwater capture, which when combined with the ongoing efforts of groundwater basin 
remediation and water conservation will strengthen the City's local water supply portfolio. 
Considering all types of water into one planning effort creates optimized solutions.  
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The "One Water" approach requires a paradigm shift for City departments that need to 
overcome institutional barriers to collaborate with other City departments and outside 
agencies. While it is important to maintain clear delineation of each department's core 
responsibilities, the "One Water" planning effort creates a forum for the various department 
and agencies to collaborate together. With the One Water LA 2040 Plan, the City is 
developing a long-term supply strategy, collaborative policies, and integrated water 
management solutions that will make Los Angeles a more sustainable and resilient City. 

 

Innovations in Technology 

Implementing the City's long-term water supply strategy requires innovation and modern 
technology. Some of the key projects and strategies in which Los Angeles demonstrates 
innovations are described below. 
 
San Fernando Basin Remediation  
LA has started to clean up its largest local ground 
water source, the San Fernando Basin groundwater 
aquifer, to remove large plumes of contamination 
that prevent the City from utilizing more than 70 
percent of its groundwater production wells in the 
basin. Contamination was likely caused by 
improper storage, handling, and disposal of 
hazardous chemicals used in the aircraft 
manufacturing industry as well as from commercial 
and heavy industrial activities dating back to the 
1940s. Without comprehensive containment and 
groundwater basin remediation, the City will lose 
the ability to use this valuable local resource within 
the next decade.   
 
A comprehensive six-year study characterizing the groundwater basin contamination was 
completed, which involved drilling 25 new monitoring wells to support groundwater 
characterization. The City has also begun the necessary planning for state-of-the-art 
groundwater basin remediation facilities to effectively clean and remove contamination from 
the SFB. The treatment facilities will be designed to utilize multiple best-available 
technologies to clean up the majority of contaminants affecting the basin, including TCE, 
PCE, and 1,4-dioxane. Once the remediation project is complete (target 2022), the City will 
have restored approximately 110,000 afy (380,000 m3/d) of local groundwater supply 
capacity. 
 

Los Angeles already operates some 
existing groundwater treatment 

facilities and is conducting large scale 
pilot tests for large scale remediation. 
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Maximize Water Recycling 
In addition to the 30,000 afy (103,000 m3/d) IPR project in the San Fernando Basin scheduled 
for completion in 2024, the City is evaluating options for other IPR or DPR projects in the 
future. This could involve either expanding the current IPR in the SFB by rerouting sewer 
flows to Tillman WRP or utilizing the City's largest wastewater treatment plant, Hyperion. On 
average, the Hyperion Treatment Plant discharges nearly 220 mgd into the ocean.  Studies 
to implement large scale advanced water treatment plant ranging from 70 mgd to full scale 
are underway to take advantage of this large local supply source. Advanced treated water 
could be utilized for IPR in one of the LA Basin's groundwater aquifers. Various project 
opportunities and partnerships with regional agencies will be evaluated in the future to 
determine the most cost-effective alternative.  
 
Another option that may become a reality in the future is DPR. The State of California is 
tasked to release a study on the feasibility of DPR regulations by the end of 2016. It is 
anticipated that the legislature consider approving two types of DPR in California. The first 
is through the introduction of advanced treated recycled water directly upstream of a water 
treatment plant. The second, which may take longer to implement, would be the introduction 
of highly treated recycled water to the finished water of a drinking water plant, for 
subsequent distribution. 
With new innovations in treatment technologies and real-time water quality monitoring 
equipment, DPR may become a reality in California within the next decade. It can be 
expected that small-scale DPR projects will be implemented first to gain experience. The City 
of Los Angeles will consider DPR as part of the One Water LA 2040 Plan. However, at this 
time the primary focus is on developing a strategy for large-scale IPR. 
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To determine the best way to minimize ocean discharges and maximize recycled water, 
extensive studies and pilot testing will be required. Challenges that need to be addressed 
are flow equalization, treatment needs, conveyance challenges, institutional agreements, 

environmental impacts. Despite these challenges, the greater Los Angeles area has large 
groundwater aquifers providing ideal conditions for large-scale IPR. These projects not only 
expand the local supply portfolio so it is less dependent on costly imported water, but they 
also make Los Angeles more resilient in the face of climate change. 
 

In addition to the 30,000 afy (103,000 m3/d) IPR project in the San Fernando Basin, the 
City is evaluating options for other future IPR or DPR projects which will require new 

innovations in treatment technologies and real-time water quality monitoring. 
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Stormwater Capture & 
Reuse 
After decades of paving the LA 
Basin, the City has started to 
make streets more permeable 
to capture, treat, recharge, 
and/or reuse stormwater as a 
beneficial resource. The City 
plans to keep expanding the 
number of green infrastructure 
sites and green streets with 
Best Management Practices 
(BMPs), such as bioswales, 
infiltration cut-outs, permeable 
pavement, and street trees. In 
addition, more below-ground 
stormwater infiltration galleries 
in City parks are planned with or 
without treatment for onsite reuse. 
Technology is constantly advancing 
for these types of small-scale 
stormwater capture, treatment, and 
monitoring systems. 
 

  

Permeable pavement and green infrastructure in the LA Zoo 
parking lot improve both stormwater quality and aesthetics.  

BEFORE  

AFTER  
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Conclusion 
 
Los Angeles grew into one of the world’s greatest cities because its residents and leaders 
dreamed, planned, and built the metropolis we enjoy today. They knew our city could thrive 
only with ample water and thus constructed the aqueducts necessary for a thriving economy. 
The City has continued to flourish and its population continues to grow.  
 
However, Los Angeles is facing a “new normal” consisting of a more persistent severe 
drought that significantly reduces snowpack in the Sierras and imported water supplies that 
the City has relied heavily on since Mulholland completed the first aqueduct in 1913. Over 
the past 25 years, Los Angeles residents have done an excellent job at conserving water. 
However, the City must now focus on increasing local water supply sources to reduce reliance 
on imported water.  
 
In recent years, the City has developed numerous critical planning documents that 
collectively provide a multi-pronged approach for a diverse local water supply to achieve 
water security and climate change resiliency. These documents include the City's Recycled 
Water Master Plan, Stormwater Capture Master Plan, Enhanced Watershed Management 
Plants, Urban Water Management Plan, and a water conservation potential study. These 
efforts are now combined into the One Water LA 2040 Plan, which will outline a long-term 
vision for the City's water future for the next decades. 
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