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City # Cownly
Water & Wastewater Infrastructare, Supply and Planning Study

2011-2015
Action Plan for Water Sustainability
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A City ol Tucson @nd Pima County
Cooparathee Project

Goal

Demand Management Goal #5:
Increase the use of rainwater and
stormwater to reduce demands on
potable supplies

Action Plan

Demand Management

Action Plan #7:

Develop Design guidelines for
neighborhood stormwater
harvesting to encourage the
creation of habitat and water
efficient landscapes.
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L ow Impact Development and
Green Infrastructure

‘A comprehensive stormwater . | orincipal. G
management and site-design oy tnIEl L [PIAINE el IREE
technique the goal of any In rr 5, Jsture techniques use
M construction project is to design __Sods °L¢ _*egetation to
a hydrologically functional site infiltrate, « vul ».r= aspirate,
B that mimics predevelopment and/or rec C'\}fa'_irﬂ’\’atﬂ
conditions...’ runoftr....

EPA Green Infrastructure Homepage - Glossary Page 5



Low Impact Development (LI1D)

Small-scale
Conservation Controls

Mimica natural hydrology
and procosses.

Key Customized Site

Design
h Elements |

| Ensures each site helps
. :':-- ﬂf LID | protect the entire
- ""E,'._ — watershed.

L -

3 Directing Runoff
B to Natural Areas

Encourages infiltration
and recharge of streams,
wotlands and aquiters. Maintenance, Pollution

Prevention and Education
mwmﬂmmwmm|
efficiency and longavity. ‘

Educates and involves tha public.

Scurce! Low impact Dey

Mimic pre-development hydrology

e Disconnect and \
minimize
impervious
surfaces.

e Maintain pre-
development
waterways. -

e Lengthen and
roughen
overland flow
paths.
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Requlatory Efforts to Encourage Integrated

Use of Stormwater

(;

{

gu.latory:

Measurable Goal: The county shall include in the fourth
(4th) year annual report the findings of how the
implementation of LID practices would contribute to the
reduction of pollutants in stormwater discharges to the
MS4 and identify a plan and schedule for mcorporatlon |
into deS|gn standards. T e St orioeecsmoeren

AZPDES:MS4
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Cummulative Distribution 105 vears of
Daily Rainfall from University of Arizona
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Probability of Runoff From
Impervious Surfaces

emmR unoff (inch) x Probability of Rain Event

——(0.5" Design - 66% of Runoff Captured

ty of Event
[en
S
Ul

——1" Design - 90% of Runoff Captured
—1.5" Design - 97.2% of Runoff Captured
—2" Design - 98.6% of Runoff Captured




‘Harvestable’ Water (Rainwater/Stormwater)
I.e. water yield

| e Neighborhood Tributary Regional
<°2 cale Scale Watercourse Watercourse
1 (<2ac) (2 ac to 64 ac) (> ~100 mi?)
[ ]
- ¢ USDA ARS Data
| A USGS Gage
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Data Sets

e Daily Rainfall Data — 108 years of
data gathered at U of A.

e Mean Daily Reference ET (ETo) —
from Campbell Avenue Farm

0 30 60 90 120 150 180 210 240 270 300 330 360

Day of Year
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Data Sets

e Daily Rainfall Data — 105 years
of data gathered at U of A.

e Mean Dalily Reference ET (ETo)
— from Campbell Avenue Farm
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le

| ot Scale Evaluation

1/5 acre lot exam

Right o

pad - Evaluate Effectiveness of Water Harvesting Features

Pervious
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Unconnected Impervious Area (UA)

Conceptual Model

Conceptual
Representation

Pervious Area (PA)

Mathematical Representation
o- (P -0.25)?
(P +0.89)

Q s the total depth of runoff (inches);
P is the daily rainfall depth of precipitation (inches);
S s the potential abstraction (inches)

s LUCCIR
CN

CN is the Curve Number.
Rainwater off lot from Directly Connected:

Vol (oca)i = Qi( f (CNoca, Pi)]xAreaoca

Rainwater in to Water Harvesting Basin:
Vol wa)i = Qi( f (CNua, Pi)]xAreaua
Vol payi = Qi( f (CNpa, Pi)]xAreara

Storage Accounting in Basin:

Storage(i) = Storage(i —1) + AStorage

AStorage = Rainwater, — ETi Page 16
(ETOazmet * KC)



Supplemental Water Supplied, and
arvested Stormwater from a Water
Harvesting Basin on a 1/5 acre lot

50

Range of Supplemental Water Required B Supplemental Water
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40 0 Stormwater |
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Joint Effort LID Worklnq Group Members
" Public: City of

Office of Conservation
=| & Sustainable Development

Regional Flood Control District

¢l
=

IM3e == Development Services Dept. Y
Dlswogement Servnes. P P g | Dept. of Transportation:

$ie Stormwater Division

Dept. of. Transportation

Education: Univ. of
Arizona

Environmental m Drachman
M Research Lab Institute

m Eacilities :;Water Research
Resource Center
mBiosphere 2

. .
‘1) Professional/Trade

[
g

m-;;;;, Norris Design

m Watershed Management

Group

m Living Streets Alliance

'“E.L - Imagine Greater Tucson
UCSON
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Joint Effort — LID Working Group
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Joint Effort — LID Working Group

Products of the LID Working
Group

Revised Pima Neighborhood

Deczcglri?i%/n / Scale Water . Case Studies
: Harvesting Catalogue
Retention Manual
Manual

e




Pima County:
DETENTION—RETENTION MANUAL
(Draft)

Replace Retention Requirement with a
‘First Flush’ Retention Requirement
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Bioretention Basin

Firra County Regianal

FLOOD CONTROL

D IS TRILCT

F
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Constructed Soll Medium

Subbase of
Course Aggregate

\ Vertical Inspection Pipe

4" PVC (or Equivalent) Perforaled
with Threaded Top Plug

BIORETENTION BASIN
SCALE: N.T.S




Pirna County Regicnal

Terraced Detention
FL00D (ONTROL Basin with

P 4 Retention
Gﬁ -~ \ : !

{Fat)

G PROFILE in Fig. 4.8
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Pirrs Cownty Megiana

FLOOD {UHHH]l

]S TRICT

Pima County:
DECENTRALIZED ‘FIRST FLUSH’ RETENTION
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Joint Effort — LID Working Group

Products of the LID Working

Group
Revised Pima \

Neighborhood

I
I
county | scale Water  Case Studies
Detention/ | H - Catal
Retention %VeSthg gt
Manual % cas =
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Stormwater Harvesting Guidance Manual

Pirna County Regianal

FH] 0D CONTROL

E-TRII:T'

Table of Contents
i Preface and Acknowledgments
ii. How to Use this Manual
1. Introduction

a. Purpose and Goals
b. Background and Local Context (...note existing local practices...)

c. Scope
d. Integration with other Efforts (mention TW rebate, COT Water Harvesting)
2. LID and Water Harvesting Principles
a. Why Use LID?
b. Low Impact Development and Rainwater Harvesting Terminology
c. Neighborhood Scale
d. Local Rainfall Characteristics
e. Stormwater and Water Quality
f. The Effect of Development on Soil Infiltration Properties
3. Site Assessment, Design and Planning Process
a. Site Hydrology
i. Stormwater Design Volume
ii.
b. Water Quality and Treatment
c. Erosion and Sediment Control
d. Urban Heat Island Mitigation
e. LID Practice Selection Matrix
i. Decision Tree
ii. Integrated Management
i~ - iii. Benefits and Costs
- R -y 4 4. LID Practices

a. Non-Structural

Clustered Development
Minimizing Disturbed Areas and Soil Compaction
Promoting Open Space

iv. Preserving Natural Flow Paths and Buffers
v. Conserving and Restoring Sensitive Natural Areas
vi. Disconnection of Impervious Area

b. Structural
i
ii.
iii.
V.
V.

Stormwater Harvesting Basins
Swales

Bioretention systems
Infiltration Trenches

Dry Wells

Page 28



Local
Priority

Pretreatment

Bioretention

Filtration

Infiltration

Runoff Volume

Minimization

End of Pipe

Neighborhood-Scale

Water Harvesting Manual

\gency / Jurisdiction

Document

Date of Publication

Research Team
Member
Assignments

City of Santa
Barbara

SW BMP Guidance
Manual

2008

medium X Media Filters / Filtration Devices
high X X Sand Filter and Gravel Filters Eric X
medium X Hydrodynamic / Solids Removal Devices X
medium X Oil and Water Separators
high X Bioretention / Rain Gardens Dave X
high X Tree Pits / Tree Box Filters / Planters Irene X
high X Xeriscaped Buffers / Filter Strips / Swales Evan X
high X Dry Wells Evan X
I‘._:’_".' high X Infiltration Basin / Systems X
- - high X Infiltration Trench or Gallery Stantec (JT) X
high X Soil Amendments / Structural Soils Irene X
high X Porous/Pervious Pavements Irene X
high X Rainwater Harvesting for Use (Rain Barrel / Cistern) Irene X
high X Self-Treating Areas (Zero Discharge Microbasins) Dave X
high X Downspout Disconnection / Redirection Stantec (JT) X
high X  Detention Basin / Gallery / Dry Ponds Stantec (JW) X
high X Retention Basin Stantec (JW)
medium Diversion Structures / Flow Splitters / Green Outlets Stantec (JT) X
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Case Studies Catalogue

Tucson Water:

East Side Service Center

City of Tucson Water Eastside Satellite Center

SUSTAINABLE DESIGM ELEMENTS
Craylighting: offut 10.57% mnergy usage
Sltimg: maimizes naneral Bghoing, minimize solar kean gain
Rainwater HArveiEing: «ii roofop alert &6 cHLsrmi
Keriscaping: elminates need for porble waber for immigaton
Heat-lsland Reduotion: ot reflecehe roofing

Encrgy CostlSquare Foots $0.5%

Baullding/Space Type: Office, Operations e Wirehouse
Tatal Squarn Foatage of Building: 30,041
KEY RESULTS

Energy 'Use Intensicy (EUT) = 128 kBoulsliyr
Percent 0, Reduction = 1%%

EMERGY STAR Desipn Rating = T
Energy Savings = | 045,172 kBeu
CO, Savings = 5§ metric tons SO




Case Studies Catalogue

20-30 Park (Highland Vista Park):
Collector street — residential land use

Native vegetation irrigated with harvested stormwater,
reduced ponding and associated mosquito problems




Case Studies

Scott Avenue: Collector street - commercial land uses

Page 33
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City of Tucson

Ordinanced: Commercial Rainwater Harvesting

e




City of Tucson

Approved: Curb cut standards

B THA TN Bk DETRL




Initiatives of Tucson Water

Y = Demonstration Projects (13)

i

e Residential Water Harvesting
Rebate Program

—Required Training

—Two Levels

e [mplement training concepts.

e Prepare design to capture 1”
rainfall.
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Initiatives of Oro Valley

e Rainwater Harvesting
Ordinance

Stormwater Utility

Page 38
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Summary

* Reduce need for additional groundwater pumping by providing
non-potable water source for street landscaping

. Alternative management strategy for residential street stormwater

GI/LID:

* Use LID practlces to m:t:g_ate floodlng :
rban.w or Igaim “'TEEE“aﬂ_Hea'“"“ ’EJSE:ﬁE’I:::

Motivation for

* The City of Tucson and Pima County have 4 years to determine if
how to implement LID.

* X/ater Harvesting Ordinance requires commercial sites to supply
50% of irrigation need (Tucson).

* Required to consider water harvesting for comprehensive plan
ammendments (Pima County).

Existing
Reqg'ments:

* Finalize new Detention/Retention Manual (Pima County).

* Develop City-County Neighborhood Scale Water Harvesting
Manual

* Compile Case Studies Catalog

Next
Steps:




Acknowledgements

e Dave Stewart (RFCD) developed
the water harvesting credit
methodology.

 Ann Moynihan and Patricia
Gilbert (RFCD) led the effort to
update the Detention/Retention
Manual.

e City of Tucson Water Harvesting
Technical Advisory Committee
assisting to create methodology for

Development Standards submittals
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Resources

City-County Water Study White Paper
on Stormwater

http://www.tucsonpimawaterstudy.com
/Reports/Phase?2/Stormwater.Magt.Tech.Paper.

pdf

City of Tucson Water Harvesting
Ordinance

http://www.tucsonaz.gov/ocsd/sustainability/w
ater/rainwaterharvesting.php

LID Working Group Website
http://rfcd.pima.qov/pdd/lid/workinggroup.htm

AridLID
http://www.aridlid.org/




Questions

Evan Canfield: evan.canfield@rfcd. pima.cqov
Irene Ogata: irene.ogata@tucsonaz.gov
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Next Steps:

CiITY-COUNTY WATER-WASTEWATER
INFRASTRUCTURE & PLANNING STUDY

" 5

v

Makrch-=21.

2011 LID
Workshop

Initiate a

Among
Experience
d
Profession
als in a
Workshop

Form LID
Working
Group of
Interested
Profession
als

Provide
Input to
the
Planning

of 2012
Regional
LID
Conferenc
e

Identify
Motivation
for LID /
Gl in
Southwest

Identify
Need for
Research/
Design LID
Vision for
Southwest

Consider
Educationa
| Venues
and
Target
Audience
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jctiveness

le’ﬁ*ﬁfreedélte (Bradln’
Reduced L&ndgkapmg Coy
Reduced Site Pavmg
Reduced I,r |na Tnfrastructure i

in the vast mrity‘- Sx il o
savings ranged from 1
methods were used (E

* Developers expect ec Reduced P& ok
increasina the numbe Better Stormwater Management

costs on stormwater in Reduced Landscape Watering
2009).




