LID Examples in Public Settings

Grant McCormick
February 2013

Context

Projects



Who designs, builds, maintains and uses it?

What is the “program” for the landscape?

For you or for aclient? A public client?

Other stakeholders? Regulatory considerations?
Budget and timeline factors?

Expectations of “landscape performance” and maintenance?





http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=30vQSWGH6zOEtM&tbnid=1wm5fMPTxBtovM:&ved=0CAUQjRw&url=http://www.blendernation.com/2007/01/14/bullet-physics-contest-best-rube-goldberg-device-wins-a-ps3-wii/&ei=DDYRUcvwOZCA2QXA7oHwBQ&bvm=bv.41867550,d.aWM&psig=AFQjCNGuds_2i6NhAKRPHPfN1tZSjMOXrQ&ust=1360168811996985
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=zw-DlZtECPbeKM&tbnid=cFXj7QaW0sBG7M:&ved=0CAUQjRw&url=http://zobie6666.tripod.com/id7.html&ei=jTYRUcHjAeuk2gXh4oHADw&bvm=bv.41867550,d.aWM&psig=AFQjCNHdNV8hlUAbDWOnTMZl2LOissjvgA&ust=1360168892723503

[ Urban

IC

Ie
S
al

Context




Integrating the
“‘green” into the
“infrastructure”

In ways it may
thrive and provide
services....




Opportunity: Integrate Green Infrastructure throughout project from the start
=




UA Context



Flow Patterns
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Stormwater conveyed via the Mountain Ave. Stormwater conveyed via City streets and the e

stormsewer and City Streets to the Rillito River High School Wash to the Santa Cruz River

Stormwater conveyed via City streets and the : o

Bronx Wash to the Santa Cruz River © stomater from off-ste ontothe UA Campus el Flows leaving campus via stormsewers

) = Flows leaving campus via street conveyance

Regional Drainage Patterns To and From the UA Campus, WIIININ  Flows enter but do not leave campus via this edge
and Watercourses receiving UA drainage

UA CFP - September 2006 Drainage Patterns at the UA Campus Edge
UACFP - Spetember 2006



The Paradigm - Water is a Problem, not a Resource










Single-Purpose Facilities designed for the Worst-Case Scenario

_ _ _ Design for common, desired activities / events
Worst-Case Scenario Driven Design (made difficult by singular focus on worst-case scenarios
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Integrating Stormwater and RWH Practices
Breaking down the magnitude and timing of rain events to allow infiltration

..

180 gallons

600,000 gallons




Integrating Stormwater and RWH Practices
Smaller volumes / units are more manageable as aresource
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Stormwater Management

Rain Water Harvesting and Stormwater Integrated



UA Projects



Warren Underpass
Water Feature

with

supply from water
harvesting cistern




Lynch Pavilion Landscape Storm Water Terraces
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Campbell Ave.

:University BIvd.o '



ighland Ave.

Highland Parking Garage Multi-purpose Basin / Open
Space and Water Harvesting Micro-basins
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Student Recreation Center Expansion
2010
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L ester Landscape Buffer
.Integrateo_l Water Harves‘tmg and Storm Water Basms
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Perimeter water harvest
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Aerospace & Mechanical Engineering Building

Speedway Frontage Landscape
Water Harvesting Class Project
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AME Water
Harvesting Project

Construction
and

Opening Ceremony




UA Visitor Center

Landscape Revitalization & Water

Harvesting Demonstration
2007

F’ﬁ”‘clid Ave.
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Landscape Planting Plan Trees

UA Visitor Center - Landscape and Rain Water Harvesting Project ,ﬁ,, *’ - (u . .
\ 8

SONORAN PLANT T2
PALETTE

TREES
B Compon Hockborry [ Frit e Eaintng Trve

Visitor Center
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Water Harvesting Goals:
Support landscape

Benefit vegetation

Conserve water

Educate

Demonstrate RWH potential

« Estimated 242,000 gallons annual rainfall
« Estimated 132,000 gallons held on site

« Total Area: 31, 900 sq. ft
— Rooftop: 6,500 sq. ft} | |
/5% Impervious
— Paved: 17,575 sq. ft
— Unpaved: 7,825 sq. ft




SONORAN PLANT
PALETTE

T4 Canyon Hackberry  [f8l Fruit Tree
72 lronwood

T3 Coursetia

74 Kidneywood

15 Lysiloma

LARGE SHRUBS

BB Joioba {56 Daloa Pulchra
. Desert Hackberry . Oreganillo
. Yellow Bells .Chuparosa
Ls4 Desert Lavender

I8§ Hopbush

SMALL SHRUBS
- Plumbago (scandens)

§82 Trixis < Morman Tea
553 Deer Grass SS6

S84 Fairy Duster

585 Pineleaf Milkweed

DESERT ACCENTS
DAt Santa Rita Prickly Pear
DA2 ¥ Hedge Hog Cactus
UAZ @ Barrel Cactus
oA+ Y Agave -TBD
DAS & Agave - Shindigger
DA6 & Saguaro

DA7 *Ocoﬂlb
DA * Desert Spoon

GROUNDCOVERS &
WILDFLOWERS l

Arizona Poppy
Desert Marigold
Paper Flower
Bluebells

swi [l Parry's Penstemon

Gwz2 . Canyon Penstemon T
vz ] Gooding Verbena

GW4 Baja Evening Primrose
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UA Visitor Center Landscape Renovation

VISITOR CENTER LANDSCAPE VN

LEGEND
East Side Grading Plan North
June 30, 2007 ?’T' ""Jl&'ol" 2 w.:a”,x“.g.ﬁ* Vor] around'a random cletuton of 16" -
s . ?‘?""'o "ﬁ”’ﬁm AG0 at 14" prior to mulch. Final surface treatment to include July 10 2007‘—'
Grading elevations shown are in relation to the zero point . %m#‘rnig S EHEIR DCHA RS MERCY. URSIIOEES N LEGEND
shown on the Euclid Ave. sidewalk, and indicate elevation mcﬂl b Whleh Mﬁ&,},";m F%‘:’b«mﬁﬁg m".’.m" L d ball
of the final soil grade prior to application of mulch. . mmwn&w ::.com:gv m. See labels on plan for top and B mﬂn abal e o?\ ""
Cistern # Coronado Brown "water fall rock™ - 8" - 24" diameter boulders V sgg,ﬁ% valve serving
M Manifold / valve serving
Coronado Brown boulders, cistern distribution lines.
¥ ranging from 8" to 24",
@ Cistern bubbler
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First flat terrace. Soil grade is at

-8", final surface including 2"

of rock mulch is at -6". Rock

mulch is a mixture of 3/4" Coronado
Brown crushed rock palced over / around
a random distribution of 1.5" to 3"
Coronado Brown crushed rock.

This area to be recessed
several inches below :
surrounding grade to K\

‘capture surge from ciste
overflow and provide extra
water for fruit tree.

Mid-level flat terrace. Soil grade is at
-14", final surface including 2"
of organic mulch is at -12",

Riprap slope using 4"- 8"
Coronado Brown. Bottom
of riprap at -20", top

of riprap at -10".

Riprap slope using Coronado
Brown, 4"-8" size. Bottom of
riprap at -14", top of riprap at -4".
Riprap slope using 4" - 8"
Coronado Brown. Bottom
of riprap at -20", top of |
riprap at 4", |

0"

< Sloped areas finished with

3/4" Coronado Brown crushed
rock, placed 2" deep. Slope from
bounding hardscape up or down to

Lowest flat terrace. Soil
grade is at -20", final
surface including 2" of
organic mulch is at -18".

shown in g
areas. Maintain 1/2" reveal
Riprap slope using 4" - 8" pe and
Coronado Brown. Bottom rock at all hardscape edges.
of riprap at -20", top of
viprap at 10", Riprap slope using Coronado
Brown, 4"-8" size. Bottom of
V riprap at -14", top of riprap at -4". \
f — Euclid Ave. Sidewalk
- Bubbler outlet from cistern
o 10 20"
REgSglglpll -
loisg Ano BandieR. cuTaT Wirk s . . .
e e Sasaia, East Side Irrigation
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CALA Expansion

Underwood Family Sonoran Landscape Laboratory

[
>
<
£
T
3
j=
>
o
=







)18 E D

—
=32ama zasasn

i i

T

T




Water Collection
and Storage




Well blow down
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CALA Water Balance

Landscape needs: 280,310 gal
Water captured: - 230,000 gal
Deficit; 50,310 (met by potable water)

Reduction of potable water use: 83%

Projected reduction of 100% by 2010



10" supply from gutter
condensate supply . MLl ot .
e gray water (drinking fountains)
(HVAC System) ‘ Sl N = ! make-up water (potable)
l“ | [
100 gallon first flush into scupper : J, I 11,000 gallon fiberglass tank
| ‘
tank overflow into scupper

irrigation pump

scupper

well
blow-off

recirculation pump CALA - water harvesting diagram



Flows Urban Response — Surface and Subsurface Structures - Tanks —

@Watershed — CALA building addition roof runoff & AC condensate directed to cistern

Cistern (blue circle) integrated into 3-story building. Overflows via scupper into pond.
Water is used to irrigate landscape using pump.

@ Pond — fed by cistern, surface collection. Re-circulates through scupper
@ Suhplemental water source for pond —well water flushed as part of normal operation— -« ...

@ Water collected in sump |n basement (red ovaI) and pumped to bubbler in landscape (green crrcle)- '

...... T ek
@ Overflow I outlet for surface flows (que arrows indicate surface flow_directions) =
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Bear Down Field Detention Tanks

and

Likens Residence Hall

2010
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Bear Down Field Tank
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Bear Down Field tank and Sixth Street Residence Hall Landscape Integration



Sixth Street Residence Halls - Highland
- Likins Hall

Rain water from roof directed into landscape basins
~Infiltration chambers overflow into perforated pipes buried beneath landscape

Overflow for large events =~ / . [ = Fin, Jo—al ‘ |

Detentlon bleed-off from Bear Down tank |nto |nf|Itrat|on chambers B
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Overflow from infiltration tanks, if
system becomes fully charged in
large events, into basin
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Final overflow to street
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Surface Water
Master Plan

B &8
SURFACE WATER MASTER PLAN SUMMARY
FOR
THE UNIVERSITY OF ARIZONA
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UNDERGROUND STORMWATER

& Concept Diagram for Integrated Stormwater Management
0&“:‘)@" and Storage Utilizing Underground Tanks
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Soil Grade

Detained Water
Bleed-off To Basin

Bleed-Off

Spillway
Basin

Pump to irmigation or
industrial uses

Petmeable Tank Bottor

Water Percolation Into Soil Stored
Water

Pump to irrigation or
industrial uses

| | |
Catch Separator Storage Tank for Retention / Detention Storage Tank for
Basins Box Water Re-Use Tank Water Re-Use




Legend

| = Project Area

[ | Streetcar Stop

— Trackway

| Streetcar Route

[ Stormwater Street Inlet
—=== Connecting Pipe

I Infiltration Chamber
[ Stormwater Tanks

FIGURE 5 Olive Site - Surface Water Improvements

Planning, Design, and Construction - June 2012

N e Fect
0 25 50 75 100
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Other Tucson Sites

Via Campestre Streetscape
Nature Conservancy Building
Oro Valley Marketplace

Target
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Via Compestre Streetscape
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Target



