EAST BAY MUNICIPAL UTILITY DISTRICT

SBx7-7 Target Method 2:

Using Detailed Imagery, GIS & Software
to Enhance Landscape Water Budgets
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Presentation Overview

« EBMUD statistics

— gross water use

- water accounts
- GIS files

 Applied methods and
tools

« Summary findings
 Lessons learned
 Looking Forward




EBMUD Water and Wastewater =B

Service Areas

330 sq/mi service area
35 communities

1.4 million water
customers

~ 400,000 meters
~ 382,000 accounts

~ 85 % residential

650,000 wastewater
customers

Distinct microclimates

>4,200 miles of pipe



2040 Demand Projection with
Conservation & Recycling
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2013 Seasonal Water Use by =B
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Average Single-Family & Multi- =B

Family Residential Use (201 3)
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Single-Family Seasonal'Demand =B

CY2011-2015 (MGD)
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Notes:
(1) Summer use based on July, August consumption data.
(2) Winter use based on December, January consumption data.



SBx7-7 Target Method 2

Applicability

- EBMUD recently completed long-term water
supply plan out to year 2040

- 2009 Land Use Demand Study

- 2008 long-term water conservation evaluation

- Deemed best fit to recognize prior conservation
and recycling investments and per capita use
reductions

- Provides valuable data and tools for landscape
water management services going forward



2011 Water Conservation

Master Plan Update

10-year internal planning
document

e Guides implementation and
schedule to achieve 2020 target

 Obtains customer input through
surveys, focus groups, facilitated
meetings, and workshops

Water Conservation
Master Plan
20110

* Increased focus on leveraging
information technology to help e

customers make decisions about  pEEEE—I—IIIUU_—DI
their water use



Landscape Water Budget Program

(1999-2015 ; Irrig. & Resid. Accts) 2

e Obtained dlgltal infrared image of 330

sg. mi. service area

O separate image classifications:
(irrigated grass, shrubs, trees, dry
grass, buildings, and more...

e GIS-billing system integration
developed in-house:

- calculates irrigated area of each o= SN
p O Iyg O n - Eﬁ“‘“ & ] it [ wacr oo GUEALE s

« captures daily weather data (from
CIMIS weather stations).

e files stored in EBMUD Oracle
database
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Outdoor Water Use

Irrigation is the main driver and
mainly in the summer months

Previously only 4 weather
stations over 330 s.q. miles

Upgraded to spatial ET weather
data by zip-codes (72 in EBMUD
service area)

EBMUD has three very distinct
climate zones

o West of Hills ~36-38 in.

o Lamorinda ~42-45 in.

o East of Hills ~48-50 in.
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Water Management Services
Landscape Irrigation Water Budgets

EBMUD

EAST BAY MUNICIPAL UTILITY DISTRICT
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Water Management Services:

Single Family Water Budgets
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Water Management Tools:

Business Site Survey Reports

‘Waler Savings Summary

Estimiaved Amginl Saylings

Indentified Water Savings by DevicelArea
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20x2020 Vendor Request For

<>
Proposals LT

- Mailed RFP to 5 known firms plus web posting

- Proposals received from 2 teams
- Eagle Aerial/Quantum Spatial
- OmniEarth

- Both teams could perform work, yet
measureable differential in costs, expertise,
methodology

- Imagery and classification
- Software API

- Recommendation is to proceed with two
contracts for specialized services



20x2020 System Wide

Computing Tools

- 2015 UWMP Update

- Approx. 360,000 parcels

- Reduce manual processing time §
& costs

« Application Tools

- High-resolution 4-band imagery
(Google Candid & Air Bus) =

- 6-inch resolution
- 6 microclimate zones

services w _ m = EEE s B R E il




EBMUD Parcel Data

TABLE G-5 PARCEL STRATA DISTRIBUTION
SINGLE MULTI- TOTAL #
PARCEL SIZE FAMILY FAMILY IRRIGATION PARCELS

(SQFT)  PARCELS PARCELS PARCELS FOR STRATA
<4,000 73213 6413 2,672 82,298
4,001-8000 152,661 15380 3,113 171,154
8,001-12000 40,625 3,393 1,428 45,446
12,001-16,000 16,729 1,493 755 18,977
16,001-20,000 9,201 761 491 10,453
20,001-24,000 8,046 544 390 8,980
>24,000 15173 3,651 4,396 23,220
TOTAL 315,648 31,635 13,245 360,528




EBMUD SBx 7-7 Target

Methodology No. 2 Findings T

Projected 2020

Indoor Use
55 GPCD
+
Projected 2020 Total
Landscape Use =
59 GPCD 166 GPCD

(subject to change)

+

Projected 2020
Cll Use

52 GPCD




EBMUD SBx 7-7 Target

Methodology No. 2 Findings

Water Use Period GPCD
10-Yr Baseline (1995-2004) 164
5-Yr Baseline (2003-07) 161
2020 Updated TM2 Calculation 166
5% Reduction from 5-Yr Baseline 153
2015 Interim Target| 58
2015 Actual 106

2020 TARGET

<3

EBMUD

-149 w/no
rationing

19



SBx 7-7 Gross Water Use

Baseline'and Targets

AVERAGE DAILY WATER DEMAND IN
GALLONS PER CAPITA PER DAY (GPCD)

220 1976-1978 1987-1994 2007-2015
RATIONING RATIONING RATIONING
PERIOD PERIOD PERIODS

200
Baseline 164 GPCD
(1995-2004)
180
2015 INTERIM
TARGET
160 158.5 GPCD
2020
TARGET
5-year (2003-2007) &reo
Baseline = 161 GPCD
140
120
PROJECTED
DEMAND

1970 1980 1990 2000 2010 2020
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Observations, Suggestions &
Recommendations N

<>

Climate Zone ET Factor Variation

Concord Station

Spatial CIMIS

D
Ppatiar <ivil

Total ET




Observations, Suggestions &

: <>
Recommendations
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Observations, Suggestions & =B

Recommendations s

Software Applications Improving
Manual Checks Still Needed
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Observations, Illyg!e‘m"’bns & =B

Recommendations

Software Applications Improving, Manual Checks Still Needed

TOTAL AREA OF PARCELS
120% /

maxivum possiBle 100%

80%

60%

40%

20%

POSSIBLE PARCEL AREA

0%
ALL APN EBMUD V5 V4 V3
B PERCENT OF POSSIBLE 100% 99.00% 112.85% 98.94% 91.07%




Observations, Suggestions &

Recommendations (Moraga, CA) S

Manual Turf Measurement =0




Observations, Suggestions & =B

Recommendations (Moraga, CA) =

Manual turf measurement: 2,023




Observations, Suggestions &
Recommendations S

<3

- “Irrigable area” needed for parcel water budget
w/changing ownership.

- “Irrigated area” needed for current property
ownher water budget/MAWA.

- Parcel size does not always correlate well to

irrigated area (parcels can be totally impervious
or vegetated within a size class.

- An increase in variance of the stratum reduces
the precision of the estimate.



Looking Forward:

Land use change management

e -
¥ vt
AUGUST 2014

- Where do future

outdoor water
savings come from?

a) Non-participating
parcels

b) Locking in achieved
savings (lessen
rebound)

- Using parcel data to

model water budget
rate structures



Looking Forwa

Water Budget Dashboards
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Questions/Discussion...




TTTITLER

Contact Info;

EBMUD

Richard Harris, Manager of Water Conservation
510-287-1675

richard.harris@ebmud.com

Eaqgle Aerial / Quantum Spatial

Wayne Tate, President Andrew Brenner, Ph.D., Sr. Program Dir.
714-754-7670 (ext #707) 734-680-6424
wtate@eagleaerial.com abrenner@quantumspatial.com

OmniEarth, Inc.
Lars Dyrud, Chief Executive Officer

888 838 6318 (ext. 700)
lars.dyrud@omniearthinc.com




