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CatskilllDeIawére
Watersheds

Croton
Watershed

New York City's
Water Supply System

[ Carskill / Delaware Watershed Area
[ Croton Watershed Area
I Rivers and Reservoirs
Catskill Aqueduct and Tunnels
Croton Aqueduct
= Delaware Aqueduct and Tunnels
County Borders
State Borders

-~ www.nyc.gov/dep }———
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City Tunnel No. 3
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(Activated in 1998)
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CSO’s at about % inch rainfall in 24 hours
or 1/10t inch rainfall in an hour.

Combined Sewer Overflow Tiers
® Tient

Tier 2

http://www.nyc.gov/ html/dep/pdf/ T
green_infrastructure/cso_outfalls_map.pdf
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allocation systems

. - Prior Appropriation
. - Riparian

@ - Corbined

Source: digmapz.net (<)
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Next years allocation is based
on this years consumption

Boulder City got scared:
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WORKING TO STABILIZE AND ENHANCE THE VALUABLE ENVIRONMENTAL RESOURCES OF THE LAS VEGAS WASH
Home Upcoming Events  Additional Resources  Member Login

-

i What s “the Wash"? o e?

1/

Annual bird surveys begin

« Meetings & Eventis
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What combination of infrastructure change,
population growth and policy choices drove Las
Vegas’ decline in residential water consumption?



Outline

* Data
* Regression Model
* Regression Results

 Decomposition Analysis
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Home Vintages
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Conservation Policies

&6 * WSL program begins
'99 * Irrigation Clock Rebate program begins
')O * Restrictions on turf in new construction
')2 * Water Waste citations by LVVWD legally possible

.)4 * WSL program scales up
 Water Smart Homes program begins
e Car Wash Coupon program begins
e Strict restrictions on water features

* Water Waste citations possible in practice
* More restrictions on turf in new construction
* Water price increase

.)5 * Pool Cover program begins
* Water Waste fines increased

')7 e Conservation TV ads
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B = 1Bo,B1---Brl
X;; = [regressors]
In(Wir) =a+y:+ 2z + XueP + et

t €[1996,2007]

semi-log regression with temporal
dummy variables



Model specifications

* Model 1: Temporal Dummy Variables Only

e Model 2: Model 1 + Infrastructure, Weather &
Census



Regressors

* living area

* bedrooms

e plumbing fixtures

* vintage

* pool ownership rate
vegetation area
dirt area

= Clark County Assessor
o Brelsford & Shepherd 2014



Regressors

* living area ® precipitation

* bedrooms temperature

* plumbing fixtures o vegetation * temp
* vintage o vegetation * precip
* pool ownership rate o dirt * temp
vegetation area o dirt * precip
dirt area * pools * temp
= Clark County Assessor ® PRISM

o Brelsford & Shepherd 2014



Regressors

* living area

* bedrooms

e plumbing fixtures

* vintage

* pool ownership rate

O O O O

vegetation area

dirt area

= Clark County Assessor
o Brelsford & Shepherd 2014

precipitation + Owner occupied
temperature + Race & Ethnicity
vegetation * temp « Household size
vegetation * precip + Income

dirt * temp

dirt * precip

pools * temp

® PRISM
+ US Census 2000



REGRESSION RESULTS
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ANALYSIS
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COUNTERFACTUAL
SCENARIO ESTIMATION




Scenario Estimation Method

* |[n each scenario, the variable in question is
held constant at the 1996 levels.

Xit = Xi1996
* Using our regression results, we compare
expected consumption under the scenario to
true consumption.
* The actual changes that occurred in x caused

the difference between measured and
scenario consumption.



How did changing household infrastructure
characteristics like house size, number of bedrooms
or plumbing fixtures, and pool prevalence influence
household water consumption?

How did changing vegetation area per household
influence household consumption?

How did population growth and new construction
influence household water consumption?

How did behavior change in response to the 2004
drought alert influence household water
consumption?



Example

* Pool ownership rates declined by a small amount in
both the periphery and core between 1996 and 2007.

* The estimated coefficient on pool ownership is large
and positive: in a given neighborhood, an increase in

pool ownership from 0 to 100% increases average
household consumption there by 52%

* |In the pools scenario, we estimate what household
consumption would have been if pool ownership rates
stayed at the higher 1996 level:

— The observed decline in pool ownership caused a decline
in household consumption.



Household Infrastructure
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Question One: Indoor & Pools

Core Periphery City
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How did changing household infrastructure
characteristics like house size, number of bedrooms

or plumbing fixtures, and pool prevalence influence
household water consumption?

. How did changing vegetation area per household
influence household consumption?

How did population growth and new construction
influence household water consumption?

How did behavior change in response to the 2004
drought alert influence household water
consumption?



2007 Lot Area 1996 Lot Area
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Question Two: Lot Size and Composition

Core Periphery City

[aV} [aV} [aV}

< < <

O o
2 2 2
£ £ o £
£ - £ g3+
o o o'
o o o
- - -

= 21 =

S < S

! T T T T T T T T T T T T ! T T T T T T
1996 1998 2000 2002 2004 2006 1996 1998 2000 2002 2004 2006 1996 1998 2000 2002 2004 2006

2C: Combined Effect

[ 2A: Vegetation Intensity [ ] 2B: Lot Size




How did changing household infrastructure
characteristics like house size, number of bedrooms

or plumbing fixtures, and pool prevalence influence
household water consumption?

How did changing vegetation area per household
influence household consumption?

. How did population growth and new construction
influence household water consumption?

How did behavior change in response to the 2004
drought alert influence household water
consumption?



Scenario 3A
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Scenario 3B




Question Three: Vintage and Weight
Core Periphery City
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Indoor Residential Water Use

Shower

16.8% Toilet
26.7%

Faucet
15.7%
Leaks
13.7%
Clothes washer Other
21.7% 5.3%
e pa .gov

Residential Water Use

“ Indoor & Qutdoor

Consumptive Water Use in Southern Nevada

Single-Family

Residential
44.0%

Commercial
Industrial
1 3 0‘-":

Based upon 2006 municpal metered potable and non-potable water use
n the Southern Nevada Water Authority’s metered service arca

SNWA estimates of water use



Water Use in California

Per Capita Uban Water Use
by Hydrologic Region, in
gallons per capita per day (gpcd)
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California Water Use
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Water Use of California Crops (3 year Average)

Vine
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Other Decid. Tree

Almond/Pistachio |
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1
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Corn
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Rice

: : l Water Use (AF/year X 1,000)
Grain J |
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Blaine Hanson, Dept. of Ag and Resource Economics at UC Davis
in talk to California EPA in 2012



