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Where is this water coming from?

Streets, sidewalks, driveways and rooftops all contribute to the
water pouring out of this pipe. Known as ‘impervious surfaces,’
our rooftops and streets are designed to shed water, not absorb
it. When it rains, all of the water falling onto these surfaces has
to go somewhere. A network of gutters, drains and pipes quickly
whisks this water away and prevents flooding. In the process,
stormwater runoff is generated.

Stormwater runoff is the term used to describe water that has
fallen as precipitation and traveled over impervious surfaces to
reach an outfall. Outfall locations where runoff is finally depos-
ited may be retention basins, lakes, rivers or the ocean. For the
city of Morro Bay and the community of Los Osos, all stormwa-
ter eventually reaches Morro Bay.

Stormwater runoff is a ‘nonpoint source’ problem. This means
that no single person, business, or agency is directly responsi-
ble for creating the problem. In fact, everyone who lives in the
community plays a role in stormwater pollution.

The First Flush Theory...

The climate of the Central Coast plays a major role in the volume
and quality of stormwater runoff. The majority of the precipitation
falls between October and May, which is followed by a four month
period of dryness. As soon as the last storm of the season has
passed, pollutants begin building up on streets, driveways and in our
storm drainage system. These surfaces accumulate oils, metals,
chemicals and trash until they are washed away by the first storm in
the fall.

The term ‘First Flush’ refers to the highly concentrated pollution load
commonly found in the runoff from the first storm of the season. As
the rainfall courses over streets and sidewalks to the drainage sys-
tem, it picks up all of these pollutants. At the end of the line (or out-
fall) all of these pollutants are deposited into Morro Bay.

Many people believe that the water that flows into storm drains goes

to a treatment plant or through a filtration system to remove pollution.

In Morro Bay and Los Osos, this is not the case. Stormwater (as
shown in the photo above) drains directly into Morro Bay without any
prior treatment.
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Oil, grease and litter are all carried into Morro
Bay by stormwater runoff.



soaps, foods or cars.

dients in fertilizers.

ple or animals.

water has a very low turbidity.

Stormwater Pollution Ingredients

Oil and Grease: Comes from a variety of sources including plants,
Nitrates: Commonly found as one of the concentrated, active ingre-
Dissolved Metals: Primarily generated by tire and brake wear in
cars. Zinc and copper are two of the most concentrated metals.

E. coli bacteria: E. coli is an indicator of fecal contamination by peo-

Turbidity: Turbidity is a measurement of water clarity. Pure rain-

The Stormwater Monitoring Challenge

No two rainstorms are the same. This fact makes monitoring storm-
water and analyzing the data particularly challenging. Some storms
last a short time but drop a lot of water, while others have a long du-
ration with light rainfall. Typically, the ‘First Flush’ on the Central
Coast occurs during October and yields between 0.10” and 0.25” of
rainfall. While this may not be considered a large storm, it still gener-
ates a significant volume of runoff. However, 2008 was not a typical
year.

A brief summer thunderstorm on the morning of August 15th gener-
ated just enough runoff for sample collection. The storm was very
short, and only 0.07” of rain was recorded. Although the amount of
runoff generated was much less than during an average winter
storm, there was clearly runoff reaching Morro Bay. Testing showed
that the runoff had very high levels of pollutants, as much as three
times what had been detected in other First Flush events. The data
resulted in more questions than answers.

The biggest lingering question was whether or not the pollution lev-
els in the runoff change as it continues to rain during a storm. Are
pollutants diluted by the addition of more clean rainwater? Or does
more rainfall pick up more pollution?

A modified approach...

To better understand how stormwater runoff changes throughout a
storm event, the monitoring program targeted two large storm drain
outfalls in Morro Bay for time series monitoring. Rather than collect a
single sample from many drains during one storm, volunteers col-
lected a series of samples from only two outfalls, every 15 minutes
for an hour.

After a long, sleepless night, the rainfall started around 4:30 a.m. on
October 4th. The search for answers was on.

Antecedent Dry Period: ADP

An important factor in First Flush
monitoring is the number of days
since the last significant rain-
storm. This is known as the Ante-
cedent Dry Period (ADP) and is
measured as the number of dry
days between storm events.

In 2008, the ADP before the first
flush lasted from April 2, 2008 to
August 15, 2008. This means
that pollutants built up for 135
days prior to the storm event on
August 15th.

The ADP between the August
storm and the second storm on
October 4th was considerably
shorter, only 50 days.




The results are in...
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0.300 2008 Dissolved Copper Concentrations
The graphs on the right show how dis- %: 0.250 @ 0.27p
solved metals changed during two storm E
events monitored in Fall 2008. Samples g 0.2001
from the brief storm in August showed § 0.150 @ 0.160
higher concentrations than any of the time | = 09 ® 01 0.072
series samples collected in October. 2 @ 0077 0.069 0.043
2 0.050 Q%O—Qéﬂ%—oi .
a2 0.034
The four samples collected during the Oc- | © 0.000 ‘ ‘ ‘ ‘
metals as the storm progressed. AM AM AM AM AM
® OFF Copper (mg/L)
Dissolved copper and zinc in stormwater © PCF Copper (mg/L)
is most commonly derived from brake pad
and tire wear on vehicles. Copper is an
important component in brake pads, and 2008 Dissolved Zinc Concentration
small particles are rubbed off as brake = ® 10
dust. Zinc oxide is a common component % 135
in tires and is released into the environ- E w0 Q20
. 105
ment as tires wear down on roads. 2 ool ® o @ o.01 ® o7
. . % o7 @ o070 @ o7 @ °°2
Both copper and zinc are also found in > gjg ® os: 0 50
architectural materials. Copper rain gut- §, 030 ]
ters or roofing can release patrticles into O o1
the water as they wear. Zinc is commonly 000 ‘ ‘ ‘
used in galvanizing, and poorly galva- 8/15/08 8:17 10/4/085:19 10/4/08 5:34  10/4/08 5:49  10/4/08 6:04
; . : . , AM AM AM AM AM
tnr:zed matedrlals may contribute zinc as o OFF Zinc (mglL)
ey wear down. o PCF Zinc (mg/L)
Turbidity
Turbidity Site Key
275
L E U PCF: Concrete culvert at the end of
200 . Pacific Street along the Embarcadero
15 | T near the Flying Dutchman Restaurant
150 +
25 ‘ 130 . 140
o . o OFF: Concrete culvert at the end of
] ” ® Marina Street along the Embarcadero
50 ® - °. O near the Marina Square Building
25
0 ‘ ‘ ‘ ‘ NTD: PVC culvert at the southern
8/15/088:23AM 10/4/085:35 AM 10/4/085:35AM  10/4/085:50AM  10/4/086:05AM .
Monitoring Date edge of Tidelands Park along the Em-
¢ PCF Turbidity (NTU)
® OFF Turbidity (NTU) barcadero
Turbidity measurements are a method of quantifying the over- ROS: Concrete culvert at the end of
all clarity of the water. Turbidity doesn’t measure a single pol- Front Street between Rose’s Landing
lutant, but characterizes the impact of the all of the dissolved and Embarcadero Grill, on the south
and suspended particles in the water. By comparison, the tur- side of the dock

bidity of drinking water is less than 4 NTU. Creek water is typi-
cally less than 20 NTU under dry weather conditions.




Bacteria
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How do we clean this water up?

1.

Don’t wash your car in your driveway.

Oil and grease from carwash soaps, copper from brake dust, zinc from tires, and phosphates from soaps
will all go straight to the stormdrains. If you take your car to a coin wash or commercial car wash, the
wash water is treated onsite to remove pollutants.

Avoid applying fertilizer to lawns and gardens right before a rain storm.
There’s no way to know if it will rain a half an inch or three inches. Apply fertilizer when you can control the
amount of watering and runoff through an irrigation system.

Support street sweeping efforts by your city or community services district.
Street sweeping literally vacuums up stormwater pollutants. Sweeping removes not only large pieces of
litter (like cigarette butts or food wrappers) but can also retain smaller particles from automotive wear and

tear.
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