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Runoff From Urban Landscapes

Evaluating BMP effectiveness
to reduce volumes and
improve quality of runoff
from urban environments
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Runoff From Urban Landscapes

Evaluating BMP effectiveness

Project outline

« Controlled landscape studies

o Residential runoff characterization
» Load estimation

e Outreach



Collaborations

« UCD, UCR, UC-IPM, USDA-CUFR
o UCCE Sacramento and Orange Counties

o NGOs and consultant
it Al II'II




Runoff From Urban Landscapes

Evaluating BMP effectiveness

Project outline

« Controlled landscape studies
- Landscape installations at SCREC

- Irrigation Practices  -Porous Surfaces

- Pesticides -Sediment Control

- Plant Selection -Alternative Pest Control
- Vegetative Buffers



Landscape Demonstration Sites

South Coast Research & Extension Center

Cmm;m 'lm’a ‘;: * ia A R " Photo: L. OKi
p | “Conventional” landscape
/ by
e Trees in turf, exotic species
[ 71  Cool season turfgrass

e Concrete drive, walkways, patio

 Standard solid wall drain line

 Standard spray heads

,g : e Automatic irrigation timer on default setting

Concrete Driveway

Graphics: Clark & Green



Landscape Demonstration Sites

South Coast Research & Extension Center

Low Impact 1 landscape

e More drought tolerant species
« Warm season turfgrass

» UC Verde buffalograss

« Slot drains added to drive

 Flagstone walkways, patio
 Rain barrel collection
e Low flow spray heads

« Soil moisture -based irrigation
controllers

» Hydrozones

y
with Fagstone Bands
Graphics: Clark & Green



Landscape Demonstration Sites

South Coast Research & Extension Center
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i
Low Impact 2 landscape ;
e Predominantly native species 4 cugene . 8
« Meadow (Carex pansa)
o s . —— Fagstone Path
o Interlocking pavers A B
« Flagstone walkway | ;Fnr
e Dry well %
e Drip irrigation i
’x@“ ? Native Landscape

« ET based irrigation controller L S
oy
¢ Hyd rOZONEs Graphics: Clark & Green



Landscape Demonstration Sites

South Coast searc_h & Extension Center

¥
-
v — - :

e
¥ "-.,

i

La e
—_ Mesabw
Interlocking Favers

. -G 2| Sl Py
N h¥e. R o ) o ok ) 1
;l‘ RS g Wi e ; Over Base
2 d £ £ i 7 :
AR S e R o] E AEAducL: i
T e oo M EEL
4

e . o i : O Ftigstone Path

| (s
T
e
s T

)

Bath 4
—1— Mative Landscape

4

. vl S AT

) i Interfocking Pavers
Concrete Driveway %gi@ pm;g};& Cver Base
i flagstone Basn

Conventional Low Impact 1 Low Impact 2
Graphics: Clark & Green



Runoff From Urban Landscapes

Evaluating BMP effectiveness

Project outline

« Residential runoff characterization
8 sites in Sacramento and Orange Counties

« Site criteria
- 150 to 460 homes
- 4-20 years old
- Primarily single-family residential
- Qutfall access



Runoff From Urban Landscapes

Evaluating BMP effectiveness
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Runoff From Urban Landscapes

Evaluating BMP effectiveness

« Residential runoff characterization
« Data collected includes:

- Nutrients
- NO,, TKN, PO,, total P

- Drinking Water Constituents of Concern (COCs)
- TOC, DOC, Br, Cl, TDS, TSS, turbidity

- Pesticides
- diazinon, chlorpyrifos, pyrethroids, fipronil



Runoff From Urban Landscapes

Evaluating BMP effectiveness

Residential landscape studies
« Data collected includes:
- Nutrients
- Water Constituents of Concern (COCs)
- Pesticides

- Pathogens
- Total coliform
- Giardia - E. coli
- Cryptosporidium - Enterococci
- Somatic coliphages
- Male-specific coliphages
- Clostridium perfringens



Runoff From Urban Landscapes

Water Sample Collection

Q1 Q2 Q3 Q4
2006 Weekly* Weekly* Weekly
2007 Biweekly Weekly Weekly Weekly
2008 Biweekly Biweekly Biweekly Weekly
2009  Monthly Monthly#

Up to 5 early storms of each season



Runoff From Urban Landscapes

Water Sample Collection

Phote: BiHollings




Runoff From Urban Landscapes

Evaluating BMP effectiveness

Project outline

« Residential landscape studies
« Data collected includes:
- Flows (depth, velocity)
- Temperature
— pH
- Electrical Conductivity
- Rainfall




Runoff From Urban Landscapes

Sensors
Flow velocity and depth
pH, EC, temperature




Runoff From Urban Landscapes

Sensors
Flow velocity and depth
pH, EC, temperature




Frequency

Pesticide Detection

Sacramento County
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Frequency

10N

de Detecti

1C1
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Orange County
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Bifenthrin Concentration- S Cal

Non-storm

I Storm

S2

— 96 hr LC50 Hyalella azteca
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Bifenthrin Concentration- S Cal

Non-storm

I Storm

S2

— 96 hr LC50 Hyalella azteca
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Presenter
Presentation Notes
The bifenthrin toxicity to H. azteca is 9.3 ng/L as reported by the Weston's group 


Bifenthrin Concentration- N Cal
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Fipronil Concentration- S Cal
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Presenter
Presentation Notes
140 ng/L	Americamysis bahia
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Pesticide Concentration

Fipronil
Bifenthrin
n

Fipronil
Bifenthrin
n

Fipronil
Bifenthrin

S1 S2 S3 S4
Max  Median  Max  Median Max  Median  Max  Median
10,004 91.4 383 78.2| 1,652 132 | 2,484 112.2
1,032  36.6 204 15.1| 6,121 16.0 709 17.3
69 79 79 78
N1 N2 N3 N4
Max  Median  Max  Median Max  Median  Max  Median
122 5.8 1,849 3.1 222 11.4 323 7.0
170 2.3 116 3.5 197 22.8 670 8.4
95 91 77 38
LC,, organism
140 Americamysis bahia
9.3 Hyalella azteca Concentrations are ng/L




Intensive Dry Weather Sampling

» Dry weather grab sampling
- Tuesdays (N. California)
- Wednesdays (S. California)
« Monitor daily watering habits
- When do residents water?
- How much do they water?
« For a 7 day period:

- Nutrients, pesticides, and microorganism levels
- ldentify weekly flow and pollutant patterns



Intensive Sampling Locations

 Northern California Site

- consistent high flows
- fairly reliable flow data
- July 23-30, 2008

e Southern California Site

- significant pesticide concentrations
- fairly reliable flow data
- June 16- 23, 2008



Sample Collection &
Parameters Measured

e Physical parameters
- TOC, TSS, turbidity
- Hourly: 300 ml sample via autosampler
- 3- 300 mL samples were composited
« resulting in 8- 3hr composites per day
« Pesticides
- Pyrethroids, Organophosphates, and Fipronil
- Hourly: 300 mL sample via autosampler

- 12- 300 mL samples were composited
 resulting in 2- 12hr composite samples per day



Sacramento County
Location




Orange County

Location




Synthetic Pyrethroids
Bifenthrin

Northern California Neighborhood Site

Southern California Neighborhood Site
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Fipronil

Northern California Neighborhood Site

Southern California Neighborhood Site

Fipronil Concentration (ng/L)
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Microorganisms by Site

Geometric mean
Concentration
(per 100 ml)

10000

1000

O Male-specific coliphage
O Somatic coliphage

@ C. perfringens
BE coli

@ Total coliform
@ Enterococcl

R

Sampling Site

Data and graphic by M. Yates



Dry season runoff patterns
Daily Periodicity
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Dry season runoff patterns
Daily Periodicity
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Runoff From Urban Landscapes

Evaluating BMP effectiveness

Project outline

» Load estimation
- Runoff models
- Pollutant loadings
- Pollutant load reductions



General Loading Annual Dry £
Equation (Ibs/acre) — Weather Li - Z V JC i
Loading Rate Ay 501 |

(Ibs/acre-year)

PRISM Experimental Neighborhood Reference Load
Site Annual Dry B i (pounds/year)

Weather Load i
(Ibs/acre) L:\‘ AN = Fi Zvjci,j
j=1

Loading Ratios Li,i = (1- ak,i)l—%,i LAY = ALy + ALy + AL,

from PRISM LYAN = L, (A" —a, A —a, A)

Experimental | |

Sites: : n

Lo, Lis Ly | FiZleC i
J:

(ratio)

—a, A - az,iAz)

Regional Dry Season Loading (poundsiyear)
AsL, =Ly (Ay —a,A; —a,A,)

Graphics: A. Manfree



Pollutant Load Modeling
Multi-scale

» 4 Neighborhood

drainsheds

Graphics: A. Manfree



Pollutant Load Modeling
Multi-scale

» 4 Neighborhood

drainsheds

« Sacramento County
LDR and VLDR

Graphics: A. Manfree



Pollutant Load Modeling

Low & Very Low Density Residential Zones

Legend
#  Experimental field site
- Low Dansity Residantial

fery Low Density Residential

Urban developmeant

LDR =485917 acres or 3%
VLDR =13,233 acres or 11%

- URBAM = 124 458 acres

Graphics: A. Manfree



Pollutant Load Modeling
Multi-scale

» 4 Neighborhood
drainsheds

« Sacramento County
LDR and VLDR

« 50 year projected
growth
LDR and VLDR




Runoff From Urban Landscapes

Evaluating BMP effectiveness

Project outline

Outreach of results
- Promotion of low impact management



Outreach Materials

Top Ten Ways
to Keep Our Water Clean

Home and Eﬂ.rd{' i} pn:.sl:l-r.ldr:s and fertilizers
are contaminating California creels, rivers,
and ooeans. Sarchen dhenice’s cues puhuion when
peaple dump them down drairs o when they are washed
into guerers, drains, and crecks by rain, garden watcring, or
hasing down sidewzls, Here's what you can do to help.

i

o~
Lo

Be Careful with Garden Chemicals

|- Awoid wsing pesticides. Be sure you have identilled
a apescifie pest problein belore applying any pesticide.
Il treatment s necosssry. use non-chemical methods
oF least tomic pesticldes whore ever possible. Ask a UC
Macter Gardener for help

2. Weep fertliizer ardl pasticides off of hard surfacss
lika sidewalhs or driwveways. Swesp any material that
actidently gets on hard surfaces back onto lawns.

3. Dan't over wse fevtilizer. Mare & ot better. Aetively
prowing turf, Mowsring shrubs, some annuals and (ruit
troes require regulsr fertilization but ersamental trees
g rar. Uee slow-release farrliizeaes amd Be sure 0o nea-
sure and apply them according to label divections.

4. Awaid using pyrethroid insacticides to control ants.
Manage ants by reducing food sources, excluding them
from hinmes, and wsing baits in containers.

5. Wee a rdching mioswer 0o recyele your laem dippings
ard reduce your Roen's reguivement for lertilizer.

& Dizsposa of pardenm chamicale proparly.
Hever sweeps, hose off, oF pour leftover pesticldes op
fertilizers into drains or putters. Dispose of wnused
products at your bocal hazardous waste gito.

Keep Water in your Garden
and out of the Gutier

T.. Manage your watering system so water does nod
rui off your landscape ente hasd surfaces amd inte
qutraps,

i Reduce runol by wsing malches In beds and per-
imeable materials for walkways and drivowsys. Aerate
ardl azld argamlc matter such a5 compast oo haavy o
compacted soils. Install terraces or other featres on
shopes to heep water on site.

9. Imstall aquipment such as drip irrigation, soaker
tosas, “smart” irrigation controllers, and rolor hiads
that improve watering efficiancy and distribution.

18, Choooe water afficient plants and parden desipns. Bo
orzative about reducing your landscape's necd for watos

ETSTEITL

~-PROTECT YOUR WATER-—

T elimineate vunof to stovm deains and protect
oar crecks, rivers and the ocean, minimize the use
wf pesticubes and follow pe ur:r wse amil disposal
practices, Whenever possible, use now-chemical
alternatives or less voxic pesticide products,

i Learn mwes by cERLICETE e Sacramento
uc*1pm U Master Gardeners a1 J11d) 3054011,

L‘\_} Handap—ingay, 7 am oo oo aad |- pm. ke
Usrmiiny alber peil lkamcEn, ful o DT PR e di

= s Al wewrw ipam s davis . sdu

Wiler Boards

Undversity of California Cooperative Extension

Landscape design &
water quality

Fertilizing & watering
Lawn fertilizing

Lawn Watering

Ant control

Lawn insects

Garden chemicals:
Safe use & disposal
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Outreach Events
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Outreach Events
=

BETTER GARDENING PRACTICES
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TO PROTECT THE HEALTH OF LOCAL
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Runoff From Urban Landscapes

Evaluating BMP effectiveness

Project outline

« Controlled landscape studies

o Residential runoff characterization
e Load estimation

e Outreach
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