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Coustal walers are onc of our most important
natural resources. Coastal water quality is
the natural resource Lhat gives Southern
Califomia one of its greatest reputations—
beaches. California’s development has affect-
ed our coastal environment in many ways.
Parlially ireated waslewaler discharges have
impaeted roastal walers by releasing tons of
pollutants, such as DDT (a well known, now
banned pesticide), suspended solids and
many others. The previous Report Card
(RC 1998) described waslewater treatment,
our suceesses and fuilures, und the plans
lo reach Ml seeondary reatment, which
the City of Los Angeles achieved in
December, 1998.

Bui wastewater ireatment is only part of
the story. Much more contaminated water
reaches our beaches and coasta] waters
through slormwaler discharges, or nonpoint
sourees. This wuler, usually called stormwa-
ter, crosses a varely of land uses, such as
yards, roof taps, parking lots and freeways,
before it reaches the ocean. Stormwater was
previously thought to be clean and nol a pol-
lutant. We now know Lhal slormwaler, espe-
cially from highly developed urhan areas,
such as parking lots and highways, conlains
many pollutants that create problems on the

beaches and in our coastal waters.

In the Los Angeles aren, we sverage
about 15 inches per year of rainfall, which
oceurs primarily belween November and
April. Therefore, we have long periods when
no rain [alls, allowing trash and pollutants to
accumnulate on land surfaces and in the storm
drain system. The {irst large slorm of the sea-
son washes a disproporlionale arnount of
trash to the ocean. You may have seen pic-
tures of “lrash plumes” extending from major
storm drains, such as Ballona Creek, well
into the ocean. The [irst rain of the season,
and the first portion of any rainfall, is called
a “seasonal [irst [ush™ or “Orst Nush.” The
first Mlush is always Ihe moslL conlaminaled
stormwater. Recent wark by UCLA investiga-
tars, which was also described in RC 1998,
has shown that the bulk of the pollutants
enlering Sunta Monica Bay are [rom
stormwvalers, us Upposed to treated wasle-
wulers. Fulure cfforts to improve the waler
quality in Sania Monica Bay, aod by implica-
tinn, most other coastal waters in California,
must focus on improving stormwater quality.
Unforlunately, stormwaters are more diffieult
to control than wastewulers. They are more
dispersed, with a greater number of puhlic
apencies responsible lor their regulation. Itis
not yel clear who “owns” stormwater and is

responsible for ils cleanup.

WHERE STORMWATER
COMES FROM

Stormwaltcr flow and quality are a lunction of
many different [aetors in addition to the
amount of rainfall. Hydrologists use a proee-
dure called the “rutional method” 10 estimate
the amount and rale of stormwaler [low.
Historically, the ralional method was used to
estimale [lows in order lo design drainage
syslems to prevent [loods. Flood prevention
is an imporlant aetivity of owr public agen-
cies, which has generally been performed
well. The rational method assumes that the
amount of stormwater that Qows [rom a spe-
cifie area is the product of the rainfall, sur-
face area and a runoff coeflicient. The runoft
eoeffieient is related 10 the imperviousness af
the lund. Open areas, sueh as undeveloped
land, have low runoff coefficients, indicating
that most of the water percolates into the soil,
replenjshing groundwater sources. Paved
areas have Lhe highesl runoff coefficient; vir-
wally all the rainfall beeomes stormwarer.
Highly itnpervious areas are associaled
with urban development and failed ecosys-
tems. When imperviousness (percentage of
impermeable surface area) exceeds 20 to
30%%, the ecology is affected and somelimes

destroyed. The increased stormwaler volurne
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and flow rate cause streans 1o undercul their

banks. creating erosion problems and
destroying habitat for wildlife. Flow rale in
slveams  draining  urbanized areas can
change [rom a small wvickle 10 raging tor-
rents in only a few minutes. Erosion prob-
lems require flood control agencies (o slabi-
lize stream banks, which lwps streams and
crecks into Lhe concrele channels we see in
movies.

Two arcas in the Sanla Monica Bay
Watershed, whieh UCLA researchers have
heen studying with U.S. EPA sponsorship are
illusirative. The Ballona Creek walershed,
draining the wesl portion of Los Angeles, is
highly developed and more than 60% of
rainfall becoines stormwaler. 11 is nol sur-
prising that Rallona Creck is a conercle
ebannel with water depth thal changes lrom

jusl a few inches belore a slorm Lo as nuch

as 20 leet duying a large storm (Picture 1)
The concrele channel is needed [or flond
conlrol, hut has destroyed the ecology of the
creek. Notice the waler level in the second
picture {Picture 2) ol Ballora Creek.
Furthermore. the flowing stormwaler culs
tbrough downsiream wetlands and natural
habitals, and deposits sill where there
should be none. In conwast, the Malibu
Creek watershed is much less developed and
only 30% of the rainfall becomes stormwa-
ter. Much of this runolT resulls from the hilly
topography, as opposed to Hs impervious-
ness, whieh is less than 30%. Malibu Creek,
while affected from urban development, still
retains much of its ecology.

The waler qualily from Lhe 1wo areas is
also dillerent. Stormwater [rom urban arcas
Iransports pollulants associated with Tand

uses, Lawns and gardens release nutrients

Picture 1: Ballona Creek during dry weather.
This picture shows Ballona Creek at the
Fairfax Street Crossing. The small flow
visible at the bottom is dry weather flow.
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and peslicides, while streels release hydro-
carbons, oil and grease and heavy etals
associated with motor vehicles. Ballona
Creek stormwaler iz elevated in many pollu-
lants, such as heavy melals (zing, lead, cop-
per, and nickel). Malibu Creek stormwater.
by comparison, is much cleaner. Recent
work by the Southern California Coasl Water
Research Project (SCCWRP), in partial col-
laboration with UCLA and USC, suggesls
stormwater [rom Ballona Creek is toxic to
certain aquatic life lorms. Heavy melals are
the mosl suspect pallutants. Slormwater [rom
Malibu Creek does not appear 1o he toxie.
Another problem with storm drains is
dry weather flow. Most observers Iind it
slirange that storin drains vsually have a
small low. even in the driest portion of the
year. These small flows resull from natural
drainage and “nuisance”™ [lows. The fow
[rom cxcessive irrigalion of lawns, leakage.
ear washing. hosing down of streets and side-
walks. and other small sources, is nuisance
flow. There are also permitted discharges
inte stonm druing [rom cooling lowers amld,
unfortunalely. illegal discharges. These lows
all add up and heeome the unsightly rrickle
aeross beaches in summer weather. These
dry weather flows represent special prohlems

and require innovalive solutions.
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WHERE STORMWATER GOES

Stormwaler makes its way [rom Lhe slreel in
[ront of yonr house or your rool drains direct-

Iy to the ocean Lhrough a series of pipes,

channels, creeks and rivers, which increase

in size until they reach the ocean. There are

Picture 2: Ballona Creek during a large storm. This picture shows Ballona Creek at the same
location during a large storm. Reference the water level in this picture to the level in the
previous picture using the white pipe that crosses the creek. The violence of this storm is
evident, and the noise from the flow was so loud that conversation between two people standing
at the bridge was not possible. Urban development causes these high flows, which requires the

no treatmenl plants between the slonmwater
generalion point and the ocean. The lime of
travel in a major storm may be shorl (gener-

ally around live hours from downlown los

o

Angeles 1o Santa Monica Bay, via Ballona
Creek) or lengthy in diy weather (more than
25 heurs during dry weather flow). During
the summer, mounds of plunts and algae may
grow in the concrete chancels. Pollutants
are ollen deposiled in Lhe slormdraing dur-
ing low (ow. All of this material is flushed
out all al ance during a large storm. This
makes the problems worse, because the
beaches are “slugged,” and the large slug of
pollutants is generally worse than evenly
distributed pollutant discharge.

In the Los Angeles area, stormwaler flow
Lo Sanla Monica Bay is primarily through two
Jarge drains. Ballona Creek and Malibu
Creek. There are approximately 30 other
storm drains that can aflecl Bay beaches. The
Los Angeles River is another major druin, and

discharges south of Santa Monica Bay.

concrete channels to protect property.

The stormwaler that reaches the ocean
requires lime and dislance Lo mix with the
saltwaler. This occurs because the tempera-
ture and density of the slormwaler are differ-
enl from sea waler. Observe hat the dry
weather spill (Piclure 3) does nol quickly
mix wilh the sea. bul meanders in a plume.
Evenlually, the plume will become Mully
mixed, but until this oceurs, anyliiog in the
plame will be exposed to stormwaler pollu-
lants, almost without dilution. Turing wet
wealher, the volume of slormwater {low at
very lurge draing such as Ballona Creek, is
such that the salinity of 1he ocean near shore

can be tlempaorarily redueced.
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BEACH CLOSURES

Beach closures are enother symptom of
stormwaler problems. We are routinely teld 10
avoid swimming near stormm drains, and not 1o
swim al all alter storms (Piciure 4}, A recent
sludy, partially sponsored and eonducted by
Heal-the-Bay, suggesled that swimmers near
storn drains were al grealer visk than swim-
mevs [ar from storm drains. The rapidly flow-
ing stormwaler scrubs baeleria and other pol-
lutants from Lhe land to create elevated con-
centrations on the heaches. and especially
near stormdrains. Also, the grealesl siress on
sanitary sewers oceurs during storms, The

high water table causcs infiliration, which js
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Picture 3: Stormdrain showing a spill. This picture shows a spill from a small
stormdrain that terminates at the surf. The brown color of the storm water
reveals how it flows in a plume and is not immediately diluted. Qur public
health authorities have posted beaches, telling bathers not to swim close to

stormdrains, for good reasons.

leakage of stormwaler intv sewers. The
stormwater may overload the sanilary sewer
and cause it 1o overllow at a downstrearn loeu-
tion. The overflow is a mixiure of stormwater
and sewage and conlains baclera and other
pollutants. that ean cause 1 serious health risk
when it reaches the heach. Stormwaler may in
rare cases cause erosion problems, which may
destroy a sewer or waler line, creating a mas-
sive spill. The dry weatber flow can also cre-
ate high bacleria concentrations, especially if
Lhere is a sewer leak.

Our public agencies are required lo
monilor coastal water quality to detect leaks
as well 1 assess the impact of stormwaler.
They use inclicalor organisms to determine
waler quality. Indiculor organisms are non-
barmlul organisms thal are assoctaled with
discase-producing or pathogenic orgumsms.
Indicator organisms are more ubundant and
easier lo measure than pathogens (pathogens
are disease-producing organisms). We
believe that monilrng indicator organisms
i a more reliable way of assessing the salety
of beaches than mecasuring the actual
pathogens. Pathogens are wore diflicult 10
detect and less abundant, whieh means rou-
line monitoring may nat detect them,

Colilorms are the classie group of indi-

cator organisms and are routinely measured

by ageneies thal menitor beaches as well as
those thal operate water and waslewaler
reatment plants. When coliform congentra-
lion increases lo a specific threshold, a
each is posted or closed. There are dillerent
types of ealiform tests and new Llypes of indi-
calor organisms are heing evaluated.
Progress is also being made to move reliably
and inexpensively detect pathagens, Rules
lor beach closures are evolving, and the lim-
its and required responses by regulators vary
across Calilornia.

A eareful examination ol beach closure
data for the California’s coastal counlies
reveals no significant upward or downward
trend in heach closures. There is a deflinite
trend that shows years with grealer rainfall
result in more closures, but this is expect-
ed. On average, less Lhan 4% of “heaeh
miles” are elosed. A beach mile is a linear
mile of shore line and is au allempt Lo stan-
dardize reporting. Obviously the closure of
a single bul very large beaeh is more sig-
nificanl than the closure of a small beach.
At first, 4% of the beach miles being closed
sounds like a large amount; however, one
musl realize thal heaches adjacent to large
stormdrains are always closed. San Dicgo
County has the greatest number of closures

but also has the grealest number of beaeli-

es. Does this suggesl thal beaches are get-

ling belter or worse?

1nt spile of the laek of quantilative dala,
besch waler guality is improving. We are
monitermg much more frequently than previ-
ously. We should expect 1o find nore prob-
lems just because of more exlensive monitor-
ing. We also know that several long-lerm
problems have been solvedl. The City of Lus
Angeles’ efforts 1o upgrade the Hyperion
Trealmenl Plant and replace aging sewers are
resulling in fur [ewer sewage leaks. Other
ageneies are also making progress. It is now
much more likely that a sewer leak will be
yuickly detected and fixed than 10 years ago.

Efforls are underway al the State Waler
lesources Conlrol Bourd to creale a
slatewide datubase of beach closures and
poslings. This is parlially in response to a
new law, AB 411, which requires grealer
monitoring and posting of beaches when
mdicator organisins exeeed eertain Lhresh-
olds. Addilional indieator organism types
will also be monitored. The initial resulis of
this law may he counlerinluilive. Far more
problems will he reported than before, and
the shringent requirements will create more
beach closures and postings. This will creale
a percepfion that heach water quality is

worse, when it is actually the same or
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Picture 4: Beaches are posted or closed when the indicator organism count exceeds a
specific thresheld. Beaches that are adjacent to a stormdrain are permanently posted.
The public is also urged not to swim immediately after a storm.

improving. The additional moniloring over
the next five o len vears will create a much

betler understanding of beach water quality.
WHAT WE CAN DO ABOUT 17

Stormwater is nol as easy lo eontral as
wastewaler. We canmot simply require an
agency lo provide lrealment. The episodic
natore of stormwater precludes the use of
treatmenl plants. One large rainfall, lasting
perhaps a [ew hours, creales more slormwa-

ter flow to Santa Monica Bay than our new

Hyperion treatment plant ean lreal in a
month. Canventional trealment syslems are
nol appropriate. Instead, we are developing
alternative approaches, called Best Man-
agemenl Practices or BMPs. BMPs can be
structural, such as stormwater detention
basins, or non-structural, such as encour-
aging the public to practice pollulion
prevenlion.

Stormwaler pollulion prevenlion must
be a joinl efforl Lelween individuals and
public agencies. We also need Lo rethink

some ol our building practices, The [ollow-

BMPs [or

ing section suggesls some

Southern California.

Education: We need Lo edncate the public so
they understand ihat stormdrains are a
“large slick pipe” to the occan. A discarded
cup or can will most likely end up on one of
our beuches. At present thexe is no treal-
menl syslem for stormdrains, Our public
ugeneies have recently insliluled stormdrain
stenciling Lo infonn the public not Lo discard
trash or pollutants into stonindrains. Lilter is
infuriating. [1 is ironic that the same public
that wanls clean beaches also creales a large
part of the problem. Calirans reports that
20% ol the material removed from lreeway

storm drain inlels is cigarette bulls.

Porous Pavement: [1 is not always necessary
lo pave areas with 100% impervious matenial.
In other locales, especially in Europe, porous
pavements are used. Porous pavemenl results
in maore infiltralion and less slomwater flow.
A variely of [orms exist. In some cases,
porous pavement can be as simple as using
loosely-arranged bricks or concrele blocks,
Porous paverents are not applicable 1o all
sites, such us well-iraveled [reeways. We
need demonsiration projects lo show belier

the potential applications of this technolegy.

/
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Biomass Injection: If you inspect a parking
lot with green space (open space with vegela-
lion), you will probably notice that slormwa-
ler is direcled towards a drain and not 1o the
green space, Inlillration can oceur in lhe
green space and, more importantly, the green
space can aclually provide trealment for
some of the pollulants, Parking lot C at LAX
is an example of a sile where we should prac-
lice biomass injectivn. The stormwater ¢an
be dirvected Lo the green space where much of
it can percolate inlo the soil. Excess can flow
10 a storm drain infet that is in the middle of

the green space. New construction lech-

One large rainfall, perhaps a few
hours, creates as much stormwater
flow to Santa Monica Bay as

our new Hyperion treatment

plant treats in a month.

niques and building codes arc reguired,
but they should be no more expensive than

exisling approaches.

Wetlands, Ponds and Detention Basins: We
have lillle eppurunily in cur iuner cily areas
Lo construcl wellands and delention ponds. A
wetland is a marsh or swamp (see RC 1998
for more information) in the drain system or
coustal ares. The natural proeesses in the
welland can lreal many pullulants. Ponds
and delention busins are used o eapture a
portion of the storm [low, especially the first

[lush. Pollulanis can settie oul and the

~

slormwater can be gradually released, which
avoids scouring pollutants and slugging of
the beaches cited previously. These methods
are land inlensive; however, in developing
areas, we can set aside a portion of each new
development to provide for stormwater abate-
menl. This is a morc common praclice on the

LEast Coast.

Trash Screens and Racks: Recent approach-
s L0 sereening stormwaler to remnove lrash
and debris are being evaluated in several
places in Southern California. These new
technolugies may be able to remove trash
and gross solids without excessive mainte-
nanee or flood control risks. The solulions
are not cheap, hut will probably provide a
viable aliernative for (rash control. Figure 1

(p- 19. top) shows how these screens work,

Low Flow Diversion: 11 is possible to pump
the dry weather flow from stonndrains 1o san-
itary sewers. This BMP was suggested by the
Pico-Kenter Stormdrain task force in the
early 1980s. In dry wealher, the small Jow in
the stormdrain is pumped Lo a sanilary sewer.
It lows to the treatment plant and is eventu-
ally discharged through ocean oullalls. New
treatment plants such as Hyperion have the

eapaeity to handle these flows; furthermore,
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Figure 1
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For over 90 years Civil Engineers have been separating stormwater from the sanitary

sewer. Now we are telling them to put the low-flow stormwater back into the sewer.

s

dry weather flaws aoccur when there is no
infiliration (ground water thal seeps inlo san-
itary sewers), which reduces load on the
trealmeant plant. The Cily and County of Lus
Angeles are planning several such diversions,
and ten are in some state of planning or com-
pletion al present. Figure 1 (p. 19, mididle)

shows a diversion.

Street Sweeping and Catch Basin Cleaning:
Slreel sweeping prevenls Lrash and gross pol-

lulants from entering stormdrains. Beller

sweeping methods Lo increase the recovery of

small panicles are being developed. Caich
basins (the opening on the street where
stormwater enlers the stormilrain} can be
more aggressively cleaned and maintained.
Recent research conducted at UCLA and
partially sponsored by a consoniium of cities.
lead by the City of Santa Monica, has deman-
strated that catch basin inserts can retain
pollutants and avoid flooding problems.
Figure T (p. 19, bottom) shows an inserl.

Product Replacement and Pollution
Prevention: We now know that cerlain prod-
ucls are moere polluling than others.
Automobile brake pads are an example.
Some brake pads have high melal content,

which hecomes a stormwater pollutant as the

pads wear. Work is underway lo provide
brake pads with less metal content. There are
numerous other examples. Many industries
amd businesses can practice pollution pre-
venlion, Simple measures. such as providing
covered slorage for product inventory, can
significantly reduce stormwater pollotion.
The public needs 1o understand and practice
pollution prevention technigues. Vehicle
inspection programs to reduce smog also

reduce stormwater pollution.
WHAT HAVE WE DONE?

How well are we doing? Unlike last years
report on wastewaler (realmen, the answer is
nol so clear. Slormwaler managemenl is a
much nore difficull problem than waslewater
management. The reasons are bolh technical
and institutional. Although stormwater man-
1972

Amendments to the Clean Water Act, we are

agement was required by the
slill slruggling 1o create o regulatory frame-
work. Successful slormwaler management
musl be practiced by individuals as well as
agencies.

The Sanla Menica Bay Hestoration
funded

stuclies to betler understand stormwater and

Project has several significant

miligale ils impacts. This research is contin-

uing, bul there is still a long way 1o go. At
leasl we can now eslimate the mass of poltu-
lanls from stormwater and treated wastewater,
[ive years age we could not even do this.

Propesition A is funding s number ol
eonsiruetion  projeets Lo demonstrate
stormwaler management approaches. These
include sereens and trash racks, catch basin
inserts, low flow diversions and other man-
ngement sirategies. The succvessful projects
will beeome medcls for long-term, full-scale
projects and long term changes.

Monitoring programs ave improving.
The Los Angeles County Department of
Public Works is crealing a moniloring pro-
gram, which should eveniually be able 1o
measure stormwaler runofl from the entire
Counly. Incressed beach monitoring will
also assist in isolating problems and encour-
aging sclutions,

The rededication o waslewaler Ireal-
ment has resulted in new treatmenl planls
und new sewers. We now have the capaeity for
low flow diversion in the City of Los Angeles’
Hyperion Planl, Preventing sewnge spills
should have the highest priority. The technol-
ogy exists to greatly reduce sewage spills.

The past record is not all good. In some
instanees our public agencies acled only

afler being sued by environmental advocacy
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We previously thought stormwater was clean.

Now we know that stormwater transports more pollutants

to Santa Monica Bay than the treated wastewaters.

groups. Calirans, which initiully resisted
efforts Lo clean freeway slormdrains, now has
an aggressive program to develop solntions
prevenling [reeway slormwater pallution.
The U.S. EPA and the Regional Water Quality
Control Board are now dedicated 1o «levelop-
ing a total management daily load {(TMDL)
for litter from stormwater. Other TMD1Ls will

also be developed.

SUMMARY AND THE GRADE

Large challenges still exisl. We lug behind
many Eagt Coasl and Pacilic Northwesl com-
munilies in prevenling stonmwaler pollution.
We are better than many rapidly growing
cities. particularly in Asia, where stormwater
pollution is semelimes out ol control.
Unforiunately many of the challenges are not
techrical, bul inslitotional, and therefore
usually more difficult to address. We need Lo
change building codes 1o improve stormwaler
management, In many cases, this wdl result
in less development, ar] we musl require
developers lo set aside land and resources
for slormwaler management. Agencies
responsible for floed control must now

undersiand that pollution control is an equal

part of their mission. They must be proaclive
in developing allernatives thal reduce
slormwater pollution while providing (lond
prolection. We must reconsider the assump-
tion that the public is not willing to pay tor
environmenlal proleetion. There is ample
evidence, espeeially in the Southern
California region, that the public is willing 10
pay lor protection, provided they understand
the reasons aud are assured the measnres are
economically and lairly applied. Qur regula-
lory agencies cdo nol have the stafl 1o fully
implement the required programs. Clearly,
all individuals must practice stormwaler pol-
lulion preveulion in Lheir everyduy actions;
the blunt truth is that one of our largest prob-
lems, litter, could be solved gl no cost if peo-
ple just hehaved differently.

Our compromise grade is B. We
have nol proteeted the enviromment sulfi-
ciently 10 carn a B, but the problems are so
challenging that we eolleclively deserve a B

for onr efforts.
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