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Green Infrastructure for Arid Communities

Tuesday, March 24th, 2015
1:00 - 2:30pm EDT

Speakers:

* Neal Shapiro, City of Santa Monica
 Emily Brott, Sonoran Institute

Sponsored by U.S. EPA Office of Wastewater Management



Logistics

* To Ask a Question: Type your question in the
“Questions” box on the right side of your
screen and click “Send.”

* To report technical issues/audio problems:

— Type your question/issue in the “Questions” box on the
right side of your screen and click “Send.” We will
respond by posting an answer in the questions box.

— Call GoToWebinar support number [800 263-6317], and
give conference ID# 111-454-203




Webcast Agenda

— Speaker introduction

— Neal Shapiro, City of
Santa Monica

* Rain Harvesting Green
Infrastructure Strategies in
Southern California

— Emily Brott, Sonoran

Institute

e Tucson's Conserve to
Enhance and Living River
Programs

— Q&A session
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Green Infrastructure for Arid Communities

City of Santa Monica

Neal Shapiro
Office of Sustainability & the Environment

US EPA Webinar
March 24, 2015
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Urban Runoff — What is it?
The Problem — Water Quality v. Quantity

The Southern California
Coastal Water Research
Project, a leading marine
research group in Southern
CA, reported that storm
water and urban runoff are
the leading source of water
pollution in the Los
Angeles area; storm water
pollution has increased
200-700 percent during the
last 20 years.
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>

City of
Santa Monica

Stormwater has become a lethal cocktail
of pollutants that now constitutes the
single greatest source of water pollutants,
contributing 50-60 percent of the pollutant
load.

Types and Sources of Pollutants

According to the US EPA, urban
stormwater 1s the largest source of water
quality damage 1n estuaries, the second
largest for wetlands degradation, third
largest impairment of lakes and fourth
largest source of river damage.
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The Watershed Level —
Disrupting the Water Cycle

Figure 4-1, Effects of Imperviousness on Runoff and Infiltration
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Runott Treatment Solutions Staircase
A Paradigm Hierarchy Shift

Rainwater Harvesting

Subsurface Infiltration
Surface Infiltration
Biofiltration

Filtration

Hydrodynamic Separation

Detention

r
Treat-Release
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OBJECTIVES

v" Treat all dry weather and most wet weather urban runoff in the City

v" Connect land use/design to the Hydrologic Cycle, reducing the
disconnect and disruption of water flow

v Mimic nature; blend into the land
v' Take proactive, watershed approach to reducing urban runoff problems
v Converting IMPERMEABLE TO PERMEABLE

v" Store urban runoff (dry/wet weather) for passive and direct uses and
pollution treatment — Water Quality and Quantity Solutions
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Tools of the Trade

> Education

> Prevention

» Ordinances

» Treatment

» Maintenance

> Enforcement
> Funding
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ORDINANCES

Urban Runoff Pollution (LID) Mitigation Code.
7.10 SMMC —costs borne by property owner.

Stormwater Utility Parcel Fee, 7.56 SMMC —
fund generator, public projects.

Clean Beaches & Ocean Special Tax. 7.64
SMMC - fund generator, public and private -
projects.

2020 Sustainable Water Master Plan.

NPDES Permit, Enhanced Watershed
Management Plans EWMPs — focus on GI
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TREATMENT — Public Projects

Infiltration fields

Porous surfaces

Filtering

Rainwater/Stormwater Harvesting & Use
Federal, state, county grants — fund projects
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Onsite Natural Inﬁltration/Filtration
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Onsite Retention — Dri
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Permeable Alleys (pervious
concrete, gravelpave)
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Green Alley
Projects — 2011:
Before (ongoing)
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../UtilityFund/MeasureV/AlleyProjects LID5YrPlan/Photos/17th St Court/After/PercTestVideo Hose.MP4
../UtilityFund/MeasureV/AlleyProjects LID5YrPlan/Photos/17th St Court/After/PercTestVideo Hose.MP4
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Permeable Gutters
(pervious concrete)
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Permeable Paving - Gutters
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Use of Parkways for Surface Runoff
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n-Line Stormwater Harvesting

KEY NOTES
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In-Line Stormwater Harvesting
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n-Line Stormwater Harvesting
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n-Line Stormwater Harvesting
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Virginia Avenue Park
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Airport Park
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Big Blue Bus Retention: Phase 11
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415 Pacific Coast Highway - Retention
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Green Beach Parking Lot Project

Typical Profile = i

15mim thick Netlon R400 topping {=and: =oil) layer with either seed and
fertilizer option or Washed turf and feriliser option.

Battered edge (457 Metlon ATS400 sand:scilmesh element blend Netlon Advanced Turf
cption. \ _ egn

System

Mertical edging
Sae table below boardsdeeri option

Tensar Biaxial c_:&cgri-:l"
[ze= note 1)

Drainage

®

le ¢
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Green Beach Parking Lot Project




Onsite Storage/Use - Main Library




Multi-Family Project
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Virginia Ave. Park Library
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Virginia Ave. Park Library
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Future Projects — Marine Park
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L.os Amigos Park Project
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Ozone Park Project

Legend

Lateral Line
Gravity Main
B Catch Basin

Scale 1:1,755
City of Santa Monica GIS
Printed: June 27, 2013 §inta Montea®

MWD Foundational Grant Ozone Park Stormwater Harvesting Demonstration Project




Ozone Park Project

STORM DRAIN GRAVITY MAIN SUBSURFACE IRRIGATION PLOT SCALE: 1"=40' OZONE PARK

STORM DRAIN LATERAL LINE RUNOFF STORAGE TANK

STORMDRAIN GATGH BASIN OVERFLOW INFILTRATION GALERY

TURF AREA 17,250 SQFT.

SAND PLAY GROUND TOTAL 5,900 SQFT. = EXISTINGIRRIGATION LINES

WEST SIDE 4,400 SQFT.

EAST SIDE1,500 SQFT. EXISTING IRRIGATION ZONES,
ZONE 1, ZONE 2, ZONE 3,

MULCH PLAYGROUND 4,500 SQFT. ZONE 4, ZONE 5

DG WALKWAY 1,350 SQFT.

STORM DRAIN MAINTENANCE HOLE

City of Samta Monica ) # OZONE PARK

) Department of Public Works ; ; e ) WATERSMART: WATER AND ENERGY

CONSERVATION GRANTS — STORMWATER

1685 Main Street, Room 113, Sonta Monica, CA 90401 - HARVESTING DEMONSTRATION PROJECT
TEL. ( 310 ) 458-8721 FAX. ( 310 ) 393-4425 : %
t
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TREATMENT — Small Scale Privates

e Infiltration fields
 Porous surfaces

 Rain barrels and cisterns
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Drywell BMPs-single/multi- family
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Infiltration Pits BMPs
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Onsite Retention

Invisible Structures
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Onsite Retention

Storm Cell
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Onsite Retention
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Cultec Rechargers

®
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Atlantis tanks

e
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Eco-Rain Boxes

sustainable ¢7.ty plan

Water Resources Management

City of
Santa Monica




~, &

e R S — S

2 sustainable ¢7.ty plan

7 Water Resources Management

Santa Monica




Driveways and Runotf — drains and paving

i




Driveways, Walkways and Runoff — drains and paving
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Driveways, Parking and Runoftf — permeable paving
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Rain Harvesting Rebate Program —
Disconnect, Redirect
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Multi-Family building
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Single-Family buildings
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Single-Family buildings
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Single-Family buildings




Green Roof
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Green Street — Bicknell Avenue Green Street Project
BEFORE — Aerial

»Covpyrighlll",Cﬂy of Santa Monica , 5 E , : § e %
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Green Street — Bicknell Avenue Green Street Project

BEFORE
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StormTech Infiltration Chambers
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Permeable Concrete Pour, Curing & Test
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Catch Basin Filter (Pre Treatment) — Sub-surface Chamber
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Parkway Landscaping & Irrigation
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Rain Events
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Green Street — Bicknell Avenue Green Street Project
AFTER
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Green Street Projects —2011: Longtellow: Before
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Green Street Projects —2011: Longtellow: Before
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Green Street Projects — 2011:
Longfellow: During Construction

Ble ¢ty DIC
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Green Street Projects —2011: Longfellow: Completion

Curb Extensions,
Parking Pavers

6,700 gallons per
rain event up to

Fa
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Ocean Park Blvd Green Street Project

FEER. U W A NS =

Possible Section between N/B and S/B 7th Ave
at Proposed Crosswalk
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Ocean Park Blvd. Green Street - Before




Ocean Park Blvd. Green Street — 2012 Construction
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Ocean Park Blvd. Green Street — 2012 Construction
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SMURRF

Santa Monica Urban Runoff Recycling Facility

Joint Santa Monica-Los Angeles Project
IReuse a local water resource. . g |

IKeep a pollution source out of
Santa Monica Bay.

4

IReduce imported water supplies
& impacts on other watersheds.

IOpen, walk-through facility to
educate the public.

IUp to 500,000 gallons/day, ave. 1s
325,000

13% of City’s daily water use.
1$12 Million

$175,000 0&M e

®
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Recommended Treatment for
Reuse with Recycled Water

Viembrane Ultraviolet

_{‘lj_‘[_['gl[jt,)j_l JJJJJIJJ";‘,‘U'_MJ

 Oil/Grease * Turbidity e Pathogens
* Grit

* Suspended
Solids
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Rotating Drum Screen
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Grit Chamber

L

~
s
1,
"oy
3 o4
~ o
I8
a =
Ll
"

3

2 sustainable ¢7.ty plan

City of

e Water Resources Management




Dissolved Air Floatation
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Microfiltration
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UV Radiation Channel
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Finished Waterfall & Reservoir
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SMURRF Educational Panels
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Artwork
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Virtual Tour of SMURRF

http://www.youtube.com/watch?v=Z-
9xvko9yRo&safety mode=true&persist safety mode
=] &safe=active

Ed9-

7 SMURRF V
o OO @

—j _| File Edit View Favorites Tools Help

youtube.com

Paste %
a,s € FF 5.4 Favorites | 53 €| Free Hotmail &

Clipboz| | €3 SMURRF Virtual Tour - YouTube [ ] fit - B = @ - Page~ Safety” Tools™ @~
slides I ==
79 You Tube Browse = Movies  Upload L ,Z} Sign In

SMURREF Virtual Tour

SustainableSM o Subscribe 50 videos ¥

Alt Car Expo 2011
by SustainableSM
136 views

Semi truck dash cam
by bones8262966

14 views

I'E 4 B B Kill confirmed moab
SR ¥Y black ops 2
by coolingmagic101

&.‘:’w 18 views

Irrigation Conversion
by SustainableSM
78 views

SMURRF "Protecting

. the Santa Monica Bay"
by TheDVworkshops
164 views

ash Player for improved playback performance. Upgrade now California

Sustainability Alliance
by SustainableSM

=] 1 Shate = 202 views
N ) o 5 e A z e WL Wk
ﬁ «/ Trusted sites %3 v %100%

qzv of ¥ Slide 81 of 130 ‘ "SCP templateWaterRes" | {; | H[g\gg T 89% (=) U
Santa Monica ‘

‘4 start r@me ” & mbox - Mailbox - ... [N Microsoft Access-... | [Tl ReceivingWaters ... [ calStateNorthridg... /= SMURRF Virtual T... & [@%,% 10:41 AM
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Promoting Widespread Implementation

American Rainwater Catchment Systems Association,
www.ARCSA.org is the national organization with expertise in I I ARC s A
technology, standards and codes to assist in your work. Y 1c5cAN RAINWATER CATCHMENT

SYSTEMS ASSOCIATION

Its mission (www.ARCSA.org) is to promote sustainable rainwater
harvesting practices to help solve potable, non-potable, stormwater
and energy challenges throughout the world.

Provides workshops for training on harvesting systems.

Collaborates on writing standards and codes for plumbing, treatment
systems and water quality standards, ASPE 63 (rainwater), 78

(stormwater).

Members include academia, government and business, all critical
stakeholders working together to promote this watershed management
strategy.

The City of Santa Monica through its sustainable watershed
management program is leading the way, demonstrating solutions.

%— sustainable ¢7.ty pldn
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Thank you, US EPA

310.458.8223
Neal.Shapiro@smgov.net

! Sustainablesm.org/runoff
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Living River Series and Conserve 2 Enhance

Photo: Tucson Audubon

U.S. Environmental Protection Agency Region 9 Webinar

Emily Brott & Claire Zugmeyer, Sonoran Institute
March 24, 2015



Running water is something
for a Southwesterner to get
excited about.

It’'s scarce, It’'s cool, it’s wet,
and it creates an oasis of
shade, a green retreat from
the sun and desiccation of

the surrounding country.”

Going Back to Bisbee
Richard Shelton
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Flow Status

“"~ Perennial

##+=~+ Formerly Perennial heNature CJ

~"s== Regulated Comervancy

5 ” Protecting nature. Preserving life.’
~nr~= Effluent Dominated (May Be Formerly Perennial)

. Flow status data created from TNC Freshwater
Intermittent or Ephemeral sessment, available from azconservation.org

Importance of Riparian Areas
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Context: 12,000 years of Rich History
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Result: Dry Rivers



Green Valley
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Wastewater Treatment Plant (WTP) & Ngagies

County Boundaries ' Los A
Approximate flow from WTPs ‘ . i
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Santa Cruz River Watershed : &7 .

& == 2w

SONORAN
INSTITUTE



Modern “Headwaters”
of Santa Cruz




Green Valley
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Wastewater Treatment Plant (WTP) Nogales
County Boundaries ' Ld°s A
Approximate flow from WTPs , . i
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Santa Cruz River Watershed
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Living River Report Series vEPA

a living river

E HEALTH OF THE UPPER SANTA CRUZ RIVER




Living River Report Series

@ Water Quality

@ Ammonia: varies with pH

Dissolved oxygen: > 3.0 mg/L
@ Total phosphorus: <1 mg/L
@) E. coli: <235 CFU/100mL

@ Groundwater

@ Depth to groundwater: <5.1 m

@ Aquatic Animals

> Fish: 2008 baseline
Sw¥ Aquatic invertebrates: 2008 baseline

# Landscape

} Impervious surfaces: 2009 baseline
ﬁ Riparian vegetation: 2006 baseline




Living River Report Series — Upper Basin

* Notable improvements:
* Fish returning!
e Water quality

* Persistent concerns:
* Water flow/quantity
* E Coli
* Heavy metals
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iving River Report Series — Lower Basin
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Living River Report Series — Lower Basin

SWEETWATER WETLANDS

A portion of the effluent from Agua Nueva WRF is reused to create
the Sweetwater Wetlands. This water-rich park provides urban
wildlife habitat for many native species including dragonflies,
raccoons, hawks, bobcats, and dozens of others that make the
wetlands their full- or part-time home. For example, this is a very
popular birding destination (see birds on page 15). The wetlands
are also an outdoor classroom, providing a natural setting for
teaching students of all ages about the rich ecosystems supported

by water in arid environments and the importance of water
resource management.

After flowing through the wetlands, water that doesn't evaporate
or get used by wetland plants drains into adjacent recharge ponds
where it percolates down through soil, getting additional cleaning
while replenishing the local aquifer. This water is then pumped
during periods of high water demand and distributed by the
reclaimed water system for reuse in Tucson’s golf courses, parks,
schools, and other large turf irrigation areas.

57 B o N $hog
3 SWEETWATER WETLANDS

- - CANAND

TRES RIOS WRF

A DEL ORO WASH

RIBBON OF GREEN

Effluent is discharged to the
Santa Cruz River at the Agua
Nueva facility, creating a ribbon
of green in the streambed.

THE RECLAMATION PROCESS

Over the years, the reclamation facilities along the Lower Santa
Cruz River have received national awards for meeting over 70
regulatory requirements conceming the release of effluent into the
river. Wastewater reclamation is a multi-step process to treat sewer
discharge. This process includes removing solids, digesting organic
wastes, and reducing nutrient levels. The water is then clarified and
disinfected prior to being released into the river. After the data were

AGUA NUEVA WRF
WATER SOURCES LEGEND

* The Loop

@ Runoff
$mmmm Effvent ook ¥

gathered for this baseline report, Pima County completed major

modifications to both reclamation facilities along the river. The goals

of the upgrades included:

= Improving the quality of the effluent released into the river,
primarily by reducing nutrient levels and solids.

= Incorporating odor control technology to prevent odors from
affecting the neighboring communities.

A LIVING RIVER




Wetland Health Indicators

 Wetland Vegetation

* Odor
 Water Quality
* Flow Extent

* Sediment
e Wildlife
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Effluent Quality Comparison

Effluent Quality before and
after Agua Nueva WRF startup

Effluent Quality before and
after Tres Rios WRF upgrade

® Roger Road WRF (2010)
m Agua Nueva WRF (2014)
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® Ina Road WRF (2010)
m Tres Rios WRF (2014)




€
o¥

-oooito




Before: Scuds, Snails, Leeches and Midges

Photos- Patti Spindler




After: = Mayflies and Damselflies, @ Diversity

Gammaridae (scuds

Unionidae (freshwater mussels)

) ——
Chironomidae (midge flies) I
Haplotaxida (earthworms) [ ]
Simuliidae (black flies) T [ ]
Hydropsychoidea (caddisﬂies) .
Dryopidea (long-toed water beetles)
Baetidae (mayflies) I
Candoniidae I
Ceratopogonidae (no-see-ums) I
Coenagrionidae (damselflies) ilie
Gomphidae 7 families — 12 tamili
Hypogastruridae (spring tails) [
Psychodidae (moth flies) I
|
0 10

2000 0 10 2000 4000

Total Number of Individuals (all sites)
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Living River Outreach and Education
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Tucson C2E Launched
2011

@ conser

Home

Dashboard

2,244 gal.
October Use

50 gal./day
Current
Indoor Use

42,222 gal.

Total Savings
Since Jolning

October 2014
Water Use Report

.
~:¢

748 Gallons
Water Saved

2,992 gal.
Baseline Use

25 gal./day

Current
Outdoor Use

1,496 gal.
Next Month's
Use Target

You can save more water indoors. Check for leaks!
Visit How to Conserve: Indoors for efficlency tips.

About Contact Rebates FAQ Unit Conversions Dashboard Admin My account Log out

upload billing data

Change in Daily Water Use

I Daily usage before C2E
Bl Daily usage after C2E
Daily savings

Gallons per Day

Before C2E After C2E Daily savings

Donation Summary Conservation Tip:

$0.00 donated since Jolning C2E. fig Keep a glass bottle of drinking water In
@ the fridge and top It up when walting for
the kitchen tap to run hot. Strangely,
because of the specific heat capacity of
water it will help keep the fridge cold
when you open the door and will save

you energy and money.

Based on your savings, we suggest a $8.00
donation this month.

W HEN Y @]
SAVE WATER

conserve to enhance

LEARN HOW |
SIGN UP AT o
conserveZenhanci

rvation to com unlty acuon

Your donations, based on water avings, provide
funding to enhance our urban atem:ay and
wildlife habitats. :

info@cons‘ervezeqha‘ e;e‘
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Track your Water Savings
& Donate On-line or Via

Water Bill

UTILITY SERVICES STATEMENT
BANK DRAFT - PLEASE DO NOT PAY

Tucson Water Customer Service Office Account Name:

Phone: 520-791-3242
Outside Tucson: 800-598-9449

vww [UCSONa.

Account Number:
Service Address:
Bill Date: 08/03/2011
Service Period: 07/05/2011 to 08/02/2011
Hours: 8:00 am - 5:00 pm MST (Mon-Fri)

Payments Balance
ey _|oeposts appied Foruaea

$74.83 -$74.83

METER INFORMATION

End Current Previous Consumption i LAST BILL
Date Read Read (Ccfs) || TOTAL PAID SINCE LAST BILL -$74.83 |

Meter Service Start
| number Type Date

WA  07/05/11

| $0.00

08/02/11 2141 2135 6 || ADJUSTMENTS

| BALANCE FORWARD | $0.00 ‘

| NEW CHARGES

Pima County Regional Wastewater

Reclamation Department

Phone: 520-740-6609

NWW DIMA GOV WwIT

City of Tucson Environmental Services:
Phone: 520-791

naz

ACCOUNT
NewiClwges BALANCE

$65.33 || $65.33

ACCOUNT ACTIVITY

$74.83

$0.00

ENVIRONMENTAL SVCS FEES $17.24
SEWER VOLUME $28.61
WATER VOLUME $17.85
MISCELLANEOUS i $163 |
TOTAL NEW CHARGES $65.33 ||

ACCOUNT BALANCE
‘ DRAFT AMOUNT ON: 08/23/2011

AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG
Last Year This Year
Your meter was read in Ccfs on 08/02/2011

IMPORTANT MESSAGE

On July 5, 2011 Water rate changes
approved by Mayor & Council became
effective. Questions? Please call
791-3242;0utside Tucson,1-800-598-9449.
* On July 1, 2011 an increase in sewer
rates became effective as approved by

Due date applies to current charges ONLY
Any balance forward is due now

the Pima County Board of Supervisors. Please allow 7 days for payments to post to your

Questions on the sewer charge portion account.

of your bill, call (520) 740-6609.

“Environmental Services charges reflect A $28.00 fee will be charged for any returned
a fuel surcharge and an increase in the

groundwater protection fee. check

BANK DRAFT - PLEASE DO NOT PAY Account Number:

prq' Service Address:
UTILITY SERVICES Please fold on perforation before CYCle-Route #:  04-52

| 75| PO Box 28804 tearing and return bottom 9

Eif;iﬁ Tucson, AZ 85726-8804 portion with your payment. DRAFT DATE:

S DRAFT AMOUNT:

Open Space / Riparihg
Contribution (optional;
Your tax-deductible contribution to “Open Space or Riparian Enhancement” will support the
preservation of biologically-rich open space and the Conserve to Enhance program, an effort that AMOUNT PAID
links local river and wash enhancement with individual water conservation efforts. Visit
www tucsonaz gov/water/checkbox to learn more. Your contribution will not affect service fees oSl




Results

From 2011 - 2014:

Over 6 million gallons of water saved

Over$55,000 in community donations invested
In 7 local river restoration projects



| S -

Atturbury Wash before (left) and after (right) Tucson C2E enhancement efforts.

Photo Credit: Kendall Kroesen, Tucson Audubon Society




Henry Elementary WINS! —
Wash Improvement and
Neighborhood Sustainability
submitted by Henry
HEEEY

15t Ave./Seneca Greening
and Beautification Project
submitted by the Northwest
and El Cortez
Neighborhoods

Mitchell Park Wildlife
Habitat & Green
Infrastructure Project
submitted by the
Mountain/1st Ave




Silverlake Park Urban
Habitat Restoration
submitted Tucson Audubon
Society

Vine Ave. Green Corridor
Project submitted by the
Jefferson Park
Neighborhood Association

Palo Verde Neighborhood
B-54 Wellsite Beautification
Project submitted by the
Palo Verde Neighborhood
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Living River Report
Aquatic Indicators

Indicators and Standards Standard Source and Type

. Dissolved Oxygen: > 1 mg/L ADEQ: wildlife in effluent

Baseline information



Living River Report
Aquatic Indicators

Indicators and Standards Standard Source and Type

. Dissolved Oxygen: > 1 mg/L ADEQ: wildlife in effluent

Baseline information



Speaker Contacts

Neal Shapiro, City of Santa Monica

Office: 310-458-2213, Direct: 310-458-8223
Email: neal.shapiro@smgov.net

Emily Brott, Sonoran Institute
http://www.sonoraninstitute.org/
520-290-0828, ext. 1144
ebrott@sonoraninstitute.orq

For questions about EPA’s Green Infrastructure Webcast Series:
Eva Birk, ORISE Fellow, U.S. EPA Office of Wastewater Management
Birk.eva@epa.gov, (202) 564-3164

Emily Ashton, ORISE Fellow, U.S. EPA Office of Wastewater Management
Ashton.emily@epa.gov, (202) 564-3324



mailto:neal.shapiro@smgov.net
http://www.sonoraninstitute.org/
mailto:ebrott@sonoraninstitute.org
mailto:Birk.eva@epa.gov
mailto:Ashton.emily@epa.gov

Next Webcast — May 5, 2015

Getting More Green from your Stormwater
Infrastructure

— Chris Kloss, National Green Infrastructure Coordinator, US EPA

— Dan Christian, Senior Water Resource Engineer and Project Manager,
Tetra Tech

Registration in late April

Information and registration will be posted at
http://water.epa.gov/infrastructure/greeninfrastructure/gi training.cfm



http://water.epa.gov/infrastructure/greeninfrastructure/gi_training.cfm

