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Community-Based
Green Infrastructure in
Arizona’s Public Rights-of-Way

James DeRoussel RLA
Program Manager
Watershed Management Group



(E ffarted,

WMG develops and implements
community-based solutions to ensure
the long-term prosperity of people and
health of the environment. We provide
people with the knowledge, skills, and
resources for sustainable livelihoods.
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Green Streets - Green Neighborhoods

O
Goal:

Help cities improve environment
& quality of life through
Integrated Green Infrastructure.

Method:

 Use Gl to address disparate
urban problems

° Bu”d Commun”:y Ieadershlp Green Infrastructure for

Southwestern Neighborhoods

« Empower residents with hands- P e DR
on skills and education R R (]

« Develop technical and
educational resources

www.watershedmg.org




What is Green Infrastructure?

O

Low Impact Development (LID)
Integrated Water Management
Water Sensitive Urban Design

Best Management Practices for
Stormwater Quality (BMP’s)

www.watershedmg.org




What is Green Infrastructure?

- WMG: “constructed
features that use living,
natural systems to
provide environmental
services, such as
capturing, cleaning and
Infiltrating stormwater,
shading and cooling
streets and buildings;
and calming traffic.”

www.watershedmg.org Photo: Dave Elkin, City of Portland




What is Green Infrastructure?

 Bioretention

« Traffic Chicanes

* Green Roofs

« Stormwater BMPs
 Permeable Paving

* Preservation of
Natural Systems




Who designs Green Infrastructure?

Engineers

Landscape Architects

Architects

Urban Planners

Policy Makers

Developers

- Contractors

What about?
Maintenance staff
Residents and neighbors
Business owners
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Why Green Infrastructure?

O

 Livability / Quality of Life
« Shade

Traffic calming

Property values

« Crime reduction

« Community building

 Environmental Benefits
« Water quality

Air quality

Flooding

Urban heat island

Wildlife habitat

www.watershedmg.org




40% evapotranspiration 38% evapotranspiration

25% shallow
infiltration

infiltration
25% deep 21% deep
infiltration infiltration

Natural Ground Cover 10%-20% Impervious Surface

35% evapotranspiration 30% evapotranspiration

Oponooo &
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109% shallow
infiltration infiltration

15% deep 5% deep
infiltration infiltration

35%-50% Impervious Surface 75%-100% Impervious Surface
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Non-point source pollution







Limited water resources




Functional Goals of Green Infrastructure

O
- Harvest Storm Water
- Increase Infiltration and Recharge
- Prevent Flooding
- Create Shade/Reduce Urban Heat Island
- Increase Water and Air Quality
- Decrease up-front and lifetime project costs

www.watershedmg.org Photo Credit: Rainwater Harvesting for Drylands and Beyond, Lancaster




Bioretention & Water Quality

Sedimentation
Filtration
Adsorption
Uptake

Microbial activity
Volatilization




Gray Infrastructure vs. Green Infrastructure




Gray Infrastructure

O

Alters pre-development
hydrology:

eIncreased runoff

‘Remote, large scale
retention/detention results in
high maintenance and
wasted space

*Decreased infiltration
Downstream flooding

Erosion/Sedimentation




Green Infrastructure

Mimics pre-development
hydrology:

e[ ocal micro-retention
Decreases runoff

eIncreased infiltration and
local soil moisture

‘Reduced downstream
flooding and erosion

Reduced burden on public

storm water systems

www.watershedmg.org

O

Photo Credit: Rainwater Harvesting for Drylands and Beyond, Lancaster




Why Green Infrastructure?

 Livability / Quality of Life
« Shade

Traffic calming

Property values

Crime reduction

Community building

« Economic Benefits
 Reduce energy
consumption

« Environmental Benefits
« Water quality

* Air quality « Extend life of
* Flooding i

‘ iInfrastructure
* Urban heat island « Reduce cost of
 Wildlife habitat

new construction

www.watershedmg.org



Costs of Green Infrastructure

Retrofitting: New Construction:
*G.l. retrofitting slightly more  «G.l. often 10-20% less
costly than rehabilitating of costly than conventional
conventional infrastructure iInfrastructure

*G.l. retrofitted incrementally *G.l. less costly in lifetime

can spread cost over long operation and maintenance

period of time Secondary and ‘trickle up’

-Savings realized in long term economic benefits
operation and maintenance

Redevelopment = Opportunity

www.watershedmg.org Source: Natural Resources Defense Council



Tools for Green Infrastructure

Curb Cuts

12" x 36" MIN.—
RIP-RAP
- 2 B R : T N
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° FLi
CURB
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ELEVATION

CURB CUT DETAIL
SCALE: N.T.S.




Tools for Green Infrastructure

Curb Cores
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Tools for Green Infrastructure

Chicanes

Traffic Lane l | I{

22 M Fostway wany

Traffic Lane
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CHICANE PLAN VIEW

1/4%=1'-0"




Tools for Green Infrastructure

Street-width reduction

STREET REDUCTION PLAN VIEW

1/4*=1-0"




Tools for Green Infrastructure

Traffic Circles

8' Manhole access
'fj SFES  E j +0"

- S

Boulder Clusters
18"ht max above curb

Tree Planting Shelf

Large native tree

Flush concrete header w/
8" Reflecting Dome
detail #213

Manhole, maintain existing collar
and rip rap to protect (TYP)
3:1 Gradual slope

Saw cut asphalt remove and replace/




Case Studies e Palo Verde Neighborhood (Tucson)
ACross

Arizona e Burns Residence (Tucson)

e Fry Boulevard (Sierra Vista)

e Lake Havasu City Aquatic Center

e Primera Iglesia (Phoenix)




Palo Verde
Neighborhood

Tucson, AZ

e Client/Project Owner:
Private homeowners
e Funding:
Private




Palo Verde
Neighborhood

Tucson, AZ

e Public right-of-way
e Mid-town Tucson




Palo Verde
Neighborhood

Tucson, AZ

s 15' ROW
3‘ p 1] 3' :l‘
2" 5
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Palo Verde
Neighborhood

Tucson, AZ

24" MAX. CURB CUT
(VERTICAL SAW CUT OMLY) X

EXISTING CURB 3
ROAD SURFACE

45 45

OT CUT DEEPER THAN ROAD SURFACE ELEVATICN.

1. DO N
2. ALL CURE OPENINGS SHALL BE NADE BY SAW CUT METHCO.
SECTION A-A
5" MIN, CLEAR
— STREET PEDESTRIAN ACCESS }
l—o:mmrwae PLANT 12° M, SET BACK '!
’rl—‘r l /‘SOEVMU( '
\ . . R
\" &'. )] AP RAP FOR
L 8" wax, S WUST BE AILLED Row
WITH MULCH
SECTION B-B
@ WATER HARVESTING CURB CUT DETAIL
NTS
2 0F 2




Palo Verde
Neighborhood

Tucson, AZ

l——
A
N
/‘
EXIST, CURE
\ MIN. WIDTH 9'-0"
5' MIN. SET BACK
‘ TO SIDEWALK
12" MIN. ROMW.
4" CURB CORE L Y
75'} C
SIDEWALK7
| 1 :N
CLEAR
PEDESTRIAN -
[ ACCESS 7
| 2' MIN. FLUSH MIN. -5
Lp W/ CURB
Z 7
STREET]
/\r/ RIP RAP SLOPE
S
A
b
PLAN

NOTES:
1. CURB CORES MUST HAVE A MINIMUM OF 5' SEPARATION.

2. CURB CORES MUST BE A MINIMUM OF 5' FROM DRIVEWAY APRON.

3. CURB CORES MUST BE A MINIMUM OF 20° FROM ALL CORNERS &
A MINIMUM OF 50" BACK OF CORNERS WITH STOP SIGNS.

COT DOT STANDARD DETAIL

WATER HARVESTING CURB CORING DETAIL

NTS




LANDSCAPE SCHEDULE

SYMJ/KEY  BOTANICAL NAME COMMON NAME SIZE QUANTITY]
TREES
I al O Ve r d e €3  CERCIDIUM FLORIDUM BLUEPALOVERDE  15GAL. 4
. % OLNEYA TESOTA IRONWOOD 15 GAL. 2
Neighborhood A omomsows  oewiow o s

SHRUBS / GRASSES [ VINES

X JUSTIGIA CANDICANS RED JUSTICIA 5GAL 7

¥  BOUTELOUA CURTIPENDULA  SIDEOATS GRAMA  1GAL. 21

I n A Z ] MUHLENGBERGIA EMERSLEY] BULLGRASS 1GAL 35
u C S O y EXISTING VEGETATION

() EXISTING VEGETATION

PLANTING DESIGN (NOT TO SCALE; ORIENTED NORTH-SOUTH ON AERIAL)

24" CURB CUT TO TDOT STDS

SCALE 1" =80

N CAMILLA BLVD - PALO VERDE NBRHD @ershed
GREEN STREETS PROGRAM - KBB 3/12/12 ~ [anagement

roup




Maintenance Responsibility for Planting in the Public Right of Way

L. (print name) mm “” owner __occupant of property located at
Faoa © I-Q;gﬁ €530 agree to properly maintain® the trees, shrubs, and water harvesting basins

being installed in the puBlic right of way in proximity to my property, for as long as I own or resids at this

residcnu.Ifumerngru(onotulocmmephmxofwmbmuﬁngbumswithm:pprovdfmmhlovm

Palo Verde e e
N el g h b O r h O O d .M.imm..nc\:'m;mfoanﬁmmyem.mdduringcxuemedronghtperiodsthereaﬁer.

. Pick up and disposal of trash,

Removal of weeds to the level desired by the neighborhood.

Provide pruning of trees, shrubs and cactus to prevent obstruction of a 5° clear pedestrian
pathway, and the on-street parking area.

Keep stormwater inlets (curb cuts) clear of weeds and debris.

Remove sediment from water harvesting basins as needed to preserve the ability of basins to
collect water,

Maintain rockwork as needed to prevent erosion and pedestrian hazards,

N oom s

Tucson, AZ

V

)
Date: 19 NMav. 12

Your contact information incmwemdlocommmmprojwupdlm;

Nlﬂﬁguh (-):Duuu .
Phone:f23 £ £5  “Fmail: Wﬂmnd Com

Other Contact Info:
Comments:

e City of Tucson requires maintenance
agreements from property owners for
Gl within the public right-of-way




Palo Verde
Neighborhood

Tucson, AZ

View Permit

Page 1 of 1

Pcrmh No. _

CITY OF TUCSON DEVELOPMENT SERVICES

ENGINFERING _ ATH BT NAOD

APPLICATION FI
201N
SIDEWALK, ¢
TUC
Job Address: 3201,320
Description of Work: Ex PERMIT TO 5
Jnstall 7 Curb Cuts per T
Tree and shrub planting &
PERMIT ISSUED: 03/22/2012

Spuhllnm'neuou ']
Contractor is responsitie for n - ADDRESS: 3201 E WAVERLY ST T

Be sure to provide amin.  LOCATION:
call for Blue Stake priort - NEAREST CROSS STREET(S):
As Per Plan No. Atiache
TYPE OF WORK: CURB
Permit issuance is based on info
e
replacement shail be conduced V- TAIL.
foes (Excavation Permit) will not NSTALL 7 BASINS AT A MAXIMUM
"LANTING AS PER ATTACHED PLA

-'no:-cmmmm
priorto starting any Work b pLICANT: KYLE BURTON BROWN
XCAVATING LLC

PO BOX 90354
Applicant Kyle Burton | TUCSON, AZ
Repair Work By Lil Jol
Address PO Box 4420
State License 54611  APPLICANT'S SIGNATURE:
™ Charge ] No Char é
Approved By Gary W,

1: CALL 791-4254 PRIOR T/
N/PERMITS AND CODES INSPE(
~.0.T. STANDARDS AND SPECII
: EXCAVATION WORK SHALL
JATE. WORK SHALL BE COMPL
SSUE DATE.

PRECON HELD BY INSPECTOR:

hetn:/Adotmans transview.(

PLANNING & DEVELOPMENT SERV

201 N. Stone Avenue, 1stFloor Tucson, AZ
Phone: 791-5550 Fax: 791-4340

o SSTS

ung lI?;!
II

™
L

AUICH

RECEIPT

ACTIVITY # T12EX00118 FEES RECEIPT
Tite Online Trans
Date: 032222012 Tir
Address:
3201 £ WAVERLY ST TUC
Legal

PALO VERDE AMENDED S140' OF N295.1' OF E70' OF W100.15'

LOT 3 BLK 2- 03080

TOTAL $50.00

CUSTOMER COPY

OF

Square Footage: 0 Valuation: $0.00
Composition Type: EXCAV Construction Type:
Activity Description

INSTALL 7 CURB CUTS PER TDOT STANDARD CURB CUT DETAIL
INSTALL 7 BASINS AT A MAXIMUM LENGTH OF 15' TREE AND SHRUB

PLANTING AS PER ATTACHED PLAN
Applicant: KYLE BURTON BROWN

PO BOX 4420
TUCSON AZ
ﬁﬁ"thtﬁt'*’iiﬂlttﬁyﬁﬂaet‘-‘.tect&‘)tt'#-:9(«':'ns}aﬂe.ﬁ'c;‘i'rﬁtttb(ﬁt\l't"tﬁ*ﬁ&ﬁ
PAID BY:
Type method Description
Payment Credit C
Notation:
EEES PAID:
ACCOUNT CODE DESCRIPTION
001-174-8628-70 EXCAV PROCESS FEE
015-491-8628-07  EXCAVATION FEES
Issued by: FRODRIG2 TOTAL:

APA BALANCE:
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Palo Verde
Tucson




Palo Verde
Neighborhood

Tucson, AZ




Burns
Residence

Tucson, AZ

e Client/Project Owner:
Private homeowner
e Funding:
Private/ADEQ Grant Subsidy




Burns
Residence

Tucson, AZ

Before




Burns
Residence

Tucson, AZ

During — Contractor Excavation




Burns
Residence

Tucson, AZ

L
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g — Volu

teer orkshop
(fine grading, rip-rap, planting)




Burns
Residence

Tucson, AZ

N NS A~
L5 -k BT AN

During — Volunteer Workshop
(mulch, cleanup)




Burns
Residence
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Tucson, AZ




Burns
Residence

Tucson, AZ




Fry Blvd.

Sierra Vista, AZ

Client/Project Owner:
City of Sierra Vista
e Funding:
Walton Family Foundation




Fry Blvd.

Sierra Vista, AZ




Fry Blvd.

Sierra Vista, AZ




Fry Blvd.

Sierra Vista, AZ




Fry Blvd.

Sierra Vista, AZ




Fry Blvd.

Sierra Vista, AZ




Fry Blvd.

Sierra Vista, AZ




Fry Blvd.

Sierra Vista, AZ




Fry Blvd.

Sierra Vista,
AZ




Fry Blvd.

Sierra Vista,
AZ




Fry Blvd.

Sierra Vista,
AZ




Fry Blvd.

Sierra Vista, AZ @- .




Fry Blvd.

Sierra Vista, AZ




Fry Blvd.

Sierra Vista, AZ




Fry Blvd.

Sierra Vista, AZ




Fry Blvd.

Sierra Vista, AZ —




Fry Blvd.

Sierra Vista, AZ




Fry Blvd.

Sierra Vista, AZ




Fry Blvd.

Sierra Vista, AZ

www.watershedmg.org




Fry Blvd.

Sierra Vista, AZ

www.watershedmg.org




Fry Blvd.

Sierra Vista, AZ




Aqguatic Center
Parking Lot

Lake Havasu

. Client/Project Owner:
Lake Havasu City, Public Works
e Funding:

ADEQ Water Quality Grant for
Green Infrastructure




Aguatic Center
Parking Lot

Lake Havasu
City, AZ

e Lake Havasu impacted by urban
runoff, sedimentation and
reduced water quality




Aquatic Center
Parking Lot

Lake Havasu
City, AZ

e Heavily trafficked parking lot drains
directly to Pima Wash, Lake Havasu
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WATER HARVESTING PLAN
AQUATIC CENTER
100 PARK AVENUE

LAKE HAVASU CITY, AZ

joATE 02142011
JOESIGNED BY: JO|
joRAWN BY: Jo|
jpevisions |
DEMOLITION SCHEDULE
& EXISTING CONCRETE TO BE REMOVED
AREAA  4505Q.FT.
EXISTING CONCRETE
(7777 EXISTING ASPHALT TO 8E REMOVED ORANAGE CHANIEL
AREAB  4708Q.FT. O BAMOVID
|SHEET:
2
DEMOLITION PLAN




AREA A - SECTION THROUGH BASIN
SCALE: 172" =1'0"

AREA B - SECTION THROUGH BASIN
km: M2 =10

i_lu slz_lu TH

SCALE 1" = 16"

WATER HARVESTING PLAN
AQUATIC CENTER
100 PARK AVENUE

LAKE HAVASU CITY, AZ

1A
88

F..

1
W

SOFJJ




STORMWATER CALCULATIONS

EXSTING PARXING LOT:
*PAVED VEHICULAR AREA = 1 40.000 $Q. FT.
40.000 SQ. FT. X 1° RAN X 7.48 GALCU, FT. X 09~
= 21,500 GALLONS PER 1° RAN
*LANDSCAPE MEDIANS AND ISLANDS = 2 6,000 8Q FT.
600050, FT, X 1° RAIN X 7.48 GALICU. FT, X 0.5+
= 1,800 GALLONS PER 1" RAIN

TOTAL

*DOEE NOT INCLUDE ETORMWATER CONTRIBUTED FROM

PROPOSED IMPROVEMENTS:
«AREA A WATER HARVESTING BASIN = 475 CU. FT. (AT 6" BASIN DEFTH)
4TS CU.FT. X 748 GALICU.FT. =
= £3,500 GALLON RETENTION
* AREA B WATER HARVESTING BASIN = 160 CU, FT. (AT 4" BASIN DEPTH)
160 CU, KT, X 748 GALCU, FT. =
* 11,200 GALLON RETENTION
TOTAL

“COES NOT ACCOUNT TO SOL INFLTRATION

PLANTING SCHEDULE

T
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WATER HARVESTING PLAN
AQUATIC CENTER
100 PARK AVENUE

LAKE HAVASU CITY, AZ
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Aguatic Center
Parking Lot

Lake Havasu
City, AZ

e Asphalt cut and removed
e Flush curb and wheels stops




rock mulch
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e Crushed

Aguatic Center
Parking Lot
Lake Havasu




Aguatic Center
Parking Lot

Lake Havasu
City, AZ

Six months post-construction




AREA A - SECTION THROUGH BASIN
SCALE: 172" =1'0"

AREA B - SECTION THROUGH BASIN
km: M2 =10

i_lu slz_lu TH

SCALE 1" = 16"

WATER HARVESTING PLAN
AQUATIC CENTER
100 PARK AVENUE

LAKE HAVASU CITY, AZ
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Aqguatic Center
Parking Lot

Lake Havasu
City, AZ

e Concrete channel drains parking lot
to Pima Wash at bottom end




Aguatic Center
Parking Lot

Lake Havasu
City, AZ

e Concrete channel removed and
replaced with bio-retention basin




Aqguatic Center
Parking Lot

Lake Havasu
City, AZ

e Concrete channel removed and
replaced with bio-retention basin,
planted with native grasses and
trees, armored with rock




Aguatic Center
Parking Lot

Lake Havasu
City, AZ

e Six months post-construction




Aqguatic Center
Parking Lot

Lake Havasu
City, AZ




Primera
Iglesia

Phoenix, AZ

e Client/Project Owner:
Primera Iglesia Methodist Church
e Funding:

ADEQ Water Quality Grant for
Green Infrastructure




Primera
Iglesia

Phoenix, AZ




Primera
Iglesia

Phoenix, AZ




Primera
Iglesia

Phoenix, AZ




Primera
Iglesia

Phoenix, AZ
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Primera
Iglesia

Phoenix, AZ




Primera
Iglesia

Phoenix, AZ




Primera
Iglesia

Phoenix, AZ




Primera
Iglesia

Phoenix, AZ




Primera
Iglesia

Phoenix, AZ
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Primera
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Phoenix, AZ
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Phoenix, AZ
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Primera
Iglesia

Phoenix, AZ




Primera
Iglesia

Phoenix, AZ
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Phoenix, AZ




Primera
Iglesia

Phoenix, AZ




Primera
Iglesia

Phoenix, AZ
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Upcoming (&< (“g::z’;z:::m

Events

roup

Technical Training in
Community-Based
Green Infrastructure

March 15-16, 2013 Tucson, AZ

$120 Registration (before February 18)
$110 WMG Alumni/AzASLA

CEU’s available to ASLA




James DeRoussel RLA
Program Manager

Watershed Management Group
520-396-3266
jderoussel@watershedmg.org
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www.watershedmg.org
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