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2008 Jan Monthly Report 04012008 RESERVOIR LEVELS (FT.) I3M 1AM 2AM 3AMC 4AM SAM 6AM TAM SAM OAM 10AM UAMIDIN _ 1PM 2PM 3P APM SPM 6FM 7PM SPM OPAM 10FM IFMI2M
. 'NORTH AUSTIN 37 96 93 96 97 9 59 99 95 00 102 103 103 I 104 100 95 92
2009 Feb Daily Reports 04022008 EAST AUSTIN 246 243 247 95 323 46 425 10 285
SPICEWOOD SPRINGS 1035 105 103 97 83 93 88 84 83
b 5 L] 126 126 198 208 198 130 183 17.7
2010 ar 04032008 HOWARD LANE #1
- HOWARDLANE #2 127, 127 17 205 188 1 184 178
2011 A MARTIN HILL 98 796 g 81 588 608 653 675
r 04042008
p JOLLYVILLE 0 90 2 20 20 29 20 20
2012 § @ POND SPRINGS 17 370 380 376 582 $73 33 5 157 ss0
May 04052008 ANDERSON MILL 00 00 ) 0 00 00 00 00 00 00
A Y RANCH 284 305 1 304 284 8% 289 38
2013 Jun 04062008 FOREST RIDGE 48 331 03 313 401 403 408
FOUR POINTS GROUND 186 199 27 73 272
u FOUR POINTS ELEVATED 283 271 253 :
2o ul 072008 CENTER STREET 386 37 58
I
2015 Au . FILOT KNOB 145 147 144
9 !ii 04082008 DAVISLANE #1 311 350 67
DAVISLANE 380 389 406
s 04092008 e Lo
O t SLAUGHTER LANE 289 295 329
L 04102008 LA CROSSE 94 308 82
N THOMAS SPRINGS ELEVATED 204 195 187 180 145
QY 04112008
j CRIIN WTP PUMPACE RATE (MCD) AIMIA BA-3A BA-3A JA A 4A-SA SABA GATA TABA BA SA SA I0A I0A 1A TIA 13N I3NIP P3P SP-6P &P-TP P8P PSP SP-10P 10P-11P 11P-13M
Dec . PUMPS 52-35 0.0 00 oo LY 00 00 00 0c oe 0.0 00 0o 0o (2 00 0.0 0.0 oo oo oo o 00 o0 oo
mj 04122008 PUMPS 00 0.0 0.0 00 0.0 0.0 0.0 0.0 00 0.0 00 0g 0.0 00 00 0.0 00 00 0.0 0.0 0.0 0.0 0.0 00
PUMPS 53-58 0.0 0.0 00 00 00 0.0 0.0 00 o0 0.0 00 00 0.0 00 o0 0.0 0.0 00 0.0 oo o0 0.0 °.0 00
041 32008 PUMPS 57 0o .0 00 0o 00 0.0 o0 o0 00 00 00 00 00 o0 00 0.0 00 00 00 o0 00 0.0 00 00
TOTAL PUMP RATE 00 00 00 0o 00 0.0 00 [ o 0o 00 0o a0 00 00 00 00 oo 00 (] 0o 0.0 0.0 o0
X 04142008
DAVIS WTP PUMPACE RATE (MCD) AASA SABA GA-TA TA-SA BA-SA SA-IOA 10A-1TA 11A-12N 12N-1P_ 1P.25  2P-30 3PP APSP SP.6P  GP.TP 1P.3P  8P.9P 9P.10P 10P-1P 11P-12M
m MEDIUM SERVICE PUMP 11 0.0 0.0 0.0 0.0 0.0 o0 o0 oL 0.0 0.0 oe 0.0
041 52008 MEDIUM SERVICE PUMP 12 175 170 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MEDIUM SERVICE PUMP 13 0. 0.0 00 103 102 103 103 103 106 1086 106 106
53} 04162008 MEDIUM SERVICE PUMP 14 0 00 00 0o 00 oo €0 00 00 00 00 00 00 0O 00 00 02
MEDIUM SERVICE PUMP 15 17.8 179 176 176 177 175 174 175 182 181 181 183 187 183 189 189
04172008 MEDIUM SERVICE PUMP 16 00 00 00 00 00 00/ 00 00 00 00 00 00 00 00 00
MEDIUM SERVICE PUMP 17 182 193 192 3.0 189 9 18 196 196 196 2 1 203 202
T MED. V. PUMPA AT 545 547 $ 3 3.5 L] 5 9.5 & 9.7
04182008 TOTAL MED. SERV. PUMPAGE RATE 47 543 539 481 4 “ 495 495 498 4

An Individual Investigator or an Intentional Collaboration: A Data Perspective
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Link Between Physical Stress and Disease Induced Mortality
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Substantial concentrations of iImmunosuppressive chemicals
(e.g., PCB, DDT, PAH, or PBDEs) have been found in a range
of animal populations.

e Seals
Killer whales e Polar bears
Dolphin and porpoise [ r5yes
Toads and frogs = Seabirds
Albatross
| e Humans
Fish
Sea lions

Significance of Results Based on Literature Data
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Commercial Data Practices

Intention: Privacy
of data subject

Protects: individual rights to
monitor and control

C&Os target: entity(ies)
taking action or handling
linkable personal data

Internal Operational Practices

Intention: Confidentiality
of proprietary or
competitively sensitive
information

Protects: business with fair
information practices

C&Os: carves out qualified
business operations (e.g.,
exemption of choice
requirements to individuals)

Public or Nations

Intention: Secrecy

Protects: National
Security, public health
and safety

C&Os: preempts
individual/business
protections for qualified
public works and national
security functions

Access to Public and Private Data: A Policy and Legal Perspective




System Architecture Based on a Trust Framework

Public and
Protected Data
“from the source’

Open Data Quality and Compliance Review Secure Experiment and Secure Raw Data

"Walk-up Window" “Chef's Table” Development Environment Stewardship
“The Lab” “Secure Storeroom”

4

“Born” :
Public Data Public Rgvv
Data Providers

Research Findings Secure Data Catalog

Formerly (Documents) and Secure Research
Protected Data Datasets (XLS) Data & Experiments

Private Raw
Data Providers

Protected Data Crowdsourced

Water-Energy Data Collaborative Data

Secure Data Storage
Secure IoT
Field Gateways

Protected Data

Civic Data Vault Gateway

Data Ingestion Gatekeeper

Raw Data Gatekeeper
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Photo by Philippa Willitts / CC BY

Data
Owner

Owner of data that has
full rights to use or delegate
access to data

Photo by Hector Parayuelo

Reviewer

Data owner or someone on behalf
that ensures compliance with
policies prior to publication

_ AMLy

Photo by Carmen Jost / CC BY

Data
Steward

Person or organization entrusted
to act on behalf of data owner

Photo by Lori Semprevio / CC BY

Auditor

Parties interested in ensure data
is handled according to policies

Photo by emdot/ CC BY

Cybrarian

Maintains catalog of all data on
platform and ensures proper
classification and use

Data Scientists

Individuals analyzing data

Roles within a Trust Framework
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« Databases are fragmented
— GiIS, Billing, SCADA, Asset, Conservation...

« Data is also cumbersome, incomplete,
and underutilized

2008 Jan Monthly Report 04012008 RESERVOIR LEVELS (FT.) 13N 1AM 2AM 3AM 4AM SAM 6AM 7AM SAM 9AM 10AM IIAM 12N _ 1PM 2PM 3PM 4PM SPM 6PM 7PAM SPM 9PM 10PM IIFAMIZM
. 'NORTH AUSTIN 93 57 56 55 96 87 59 5% $5 W00 102 103 103 1 105 105 104 100 95 92 88
2009 Feb Daily Reports 04022008 EAST AUSTIN 245 243 243 246 248 99 323 310
SPICEWOOD SPRINGS 11 05 105 5.0
2010 Mar 04032008 HOWARD LANE £1 16 126 181
HOWARDLANE =2 17 127 162
2011 MARTIN HILL 98 796 66.1
Apr 04042008 JOLLYVILLE 200 20 20
2012 § @ POND SPRINGS 147 370
May 04052008 ANDERSON MILL 00 00
AVERY RANCH pi
2013 Jun 04062008 FOREST RIDGE 548
2014 FOUR POINTS GROUND 186
Jul 04072008 FOUR POINTS ELEVATED 288
CENTER STREET 386
2015 Aug . FILOT KNOB 145
Iii 04082008 DAVISLANE =1 341
DAVISLANE =2 350
Sep 04092008 AL
o t SLAUGHTER LANE 289 295 301
@ 04102008 LA CROSSE 294 308 322
N THOMAS SPRINGS ELEVATED 187 180 170
v 04112008
AASA SABA BATA TASA DA0A IOAIIA 1A SN 1ZMIP_ ISP DR3P S0P ArSR seer Grip_ipar » 108 10 1p 110128
Dec 00 00 @ 00 00 00 00 00 00 00, 00! 00l 00| 00| o0 o0 o0 00 o0 00
m 04122008 00 00 0.0 0.0 00 00 00 00 0g 00 00 00 0.0 00 00 00 00 0.0 00 00
oo 00 00 0.0 00 oo 00 00 0o 0.0 00 oo 00 00 00 0o oo 0.0 00 oo
041 32008 0.0 0.0 0.0 0.0 2.0 00 0.0 20 090 .0 00 0.0 0.0 0.0 00 0.0 o0 0.0 00 0.0
00 0o 00 0o 00 oo 0.0 0o 00 00 00 0o (X (X} 00 0.0 oo
04142008
DAVIS WTP PUMPACE RATE (MCD) A2MIA TA-2A 2A-3A SAMA_ AA-SA SA-N0A 10A-HA 1IA-12N 12N-1P  1P-2P  2P-3P 3P 4P APSP PP &P-1P_1P-4P P9 9P-10P 10P-11P_1iP-i2M
MEDIUM SERVICE PUMP 11 0.0 0.0 00 00 0.0 0.0 0.0 00 0.0 o0 o0 00 00 0.0
04152008 MEDIUM SERVICE PUMP 12 0.0 0.0 88 175 173 170 0.0 00 0.0 0.0 0.0 0.0 0.0
MEDIUM SERVICE PUMP 13 33 00 o0 00 103 102 103 103 103 106 106
m} 04162008 'MEDIUM SERVICE PUMP 14 00 0.0 0.0 00 00 0.0 ] 0.0 0.0 00 00
MEDIUM SERVICE PUMP 15 184 176 176 175, 182 180 181 181 183 187 188
04172008 MEDIUM SERVICE PUMP 16 00 00| 00 00 00 0 00 00 00 00 00 00 oo
MEDIUM SERVICE PUMP 17 201 202 197 192 130 189 187 196 195 196 196 197 0.1
04182008 TOTAL MED. SERV. PUMPAGE RATE 543 139 41| 4 50 480 483 485

Case Studies of the Urban Water Sector. Data Complexity
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Energy Intensity

North Coast Outdoor - Upstream of

North Lahontan Customer (KWh / MG)
2,495 1.304
Sacramento River 1,100 - 1,600
1,298 1,600 - 2,100
2,100 - 2,600
I 2,600 - 3,100
I 3,100 - 3,600
San Francisco Bay I 3,600 - 4,100
41026

San Joaquin River
1,231

Tulare Lake
Central Coast 1,191

2,415
South Lahontan
2,366

South|Coast Colorado River
1,427

Public Data: CPUC Water Energy Calculator




©) Source Code

Cilifornia H,Open Conservation Water Quality Info

23.9% (goal: 25%) -1.1% 922,543 MWh 219,653 MT CO2e
Water Savings (Missed Target) Resulting Electricity Savings Resulting GHG Savings

Date Range
Water Production —_— Estimated GHG emissions reduction equivalent to taking...
L —————— 300k 49,731
) . N . Fet Cars Off the Road for a Year
Energy Cost Cost per kWh
v . 250k
Wz UCDAVIS Electricity Savings from Statewide Water Conservation vs.
CENTER ForR WATER-ENERGY EFFICIENCY Total First-Year Electricity Savings from Energy IOU
Efficiency Programs
ook (Jul - Sep 2015)
500
459.4 GWh 460.0 GWh
g |
2
g 400 I
&)
. 150k
5] =1
— a
= =
= A 300
-
2
100k E
‘s 200
=
o
100 | 000000000 ]
50k [
]
0
Energy Efficiency Programs Energy Savings Resulting
by End Use Category from Water Conservation
Ok
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec I Appliance [l HVAC Indoor Lighting Other
I Outdoor Lighting Il Process Refrigeration
Il 2013 [ 2015 [ 2016 I Whole Building Il Water Conservation

e: State Water Board

Analysis of Public Data: Statewide Water and Energy Savings
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Why understanding the EI of a water utility is important
Application we just developed using public conservation reporting data resulting from the governor’s 25% urban water conservation reduction mandate: 
What we found in analyzing the water conservation data for the urban water suppliers in the state is that
First, the urban water utilities were able to achieve almost 24% water savings
And that by using regional EI estimates, this correlates to 460 Gwh of embedded energy savings from just July through Sept 2015
The really interesting part is that 24% reduction of water use across the state over three months is equivalent to the annual energy savings resulting from all  energy IOU Energy Efficeincy programs funded during the same 3-month time period


 that this level of electricity savings is equivalent to the annual electricity savings resulting from all IOU EE programs funded during the same time period.
In summary, urban water conservation of approximately 24% from baseline use can be as effective at achieving water savings as EE programs.



rgy Cost Cost per kWh Energy Cost Cost per kWh

Cost per kWh of Statewide Water Conservation vs. Energy

Cost of Statewide Water Conservation vs. Expenditures on OU Effici
Energy IOU Efficiency Programs IOU Efficiency Programs
UUI _ Sep 2015) UUI - Sep 2015)
200 04 $0.38
$172.6M
150 0.3
2
i
8
= 100 0
o ©
= = 0.2
= (]
50 $44.8M
[ 000000000
I 0.10
0.1 ¢
.
Energy Efficiency Programs Water Conservation
by End Use Category
0
[ | Appliance Il HVAC Indoor Lighting Other Energy Efficiency Programs Water Conservation
[ outdoor Lighting [ Process Refrigeration
I Whole Building [l Water Conservation [ Energy Efficiency Programs [l Water Conservation

Analysis of Public Data: Costs of Energy Savings


Presenter
Presentation Notes

Here we see the total cost and cost per kWh of energy saved when implementing EE programs verses water conservation programs, 
we found that for programs that result in equal energy savings, that water conservation programs costs roughly 75% less than that of EE programs.
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EHS 2 - WaterRateEquityCalculator - Excel *E-8X
FILE HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  ACROBAT Sign in
031 * fx v
YZ UCDAVIS Water Rate Equity Calculator
CENTER roz WATER-ENERGY EFFICIENCY 160 ,
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A
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. . : 4
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Analysis of Public-Private Data: Equity of Rate Structures
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o By Hour By Day Heatmap Facility Geography
Variable:

© Energy Intensity (kWH/MG)

") Water Consumption (MG) Pressure Zones
") Energy Consumption (KWh)

Select Years:
2009 2010 2011 2012 2013

Select All Deselect All

Select Months:

Jan Feb Mar Apr May Jun Jul
@ Aug @ Sep B Oct @ Nov E Dec
Select All Deselect All

El_kWh_MG
10000

7500

Transparency:
o

lat

5000

= 2500

v

Background Map Darkness:

0.5

Analysis of Private Data: Energy Intensity within a Water Utility
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4 [Em] cwes.shinyapps.io [ V] ﬁ (]

Energy Intensity

flloge@ucdavis.edu
Year Compare CWEE detail Filter By PZ

Include Upstream
Water (MG) Energy (kWh)

10,000 4 9:814 7,000,000 - type
Res SF ® Gas
0 100 9,000 @ Encincity
£,000.000 -
o—
8.000
Res Duplex 7.000 5,000,000 -
6 10
£.000
5.000
Res MF
3,000,000 -
0 100 4,000
o—
a0 2o00.000 - NN
Agriculture 2,000 -
) = 1,000,000
o— 1,000
ommereia Historical Projected Aggr Est (Utility) Agar Est (Navigant) Actual Energy (CWEE)
) 100
o—

Industrial

© Cumulative Savings Total Values

Irrrigation

Enabling Investments from Energy Utilities and Carbon Cap and Trade Funds
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Demo App

& intro Account ID#: 49697 © Water O Energy O COZ Wb
Observed Consumption

50| Water Use

el 393 ccf

W estimated

Annual Total

8 water Use Calculator

+26.9%

water (ecf]
o
o
1

Compared to Similar Homes

Account Info Indoor Water Use Qutdoor Water Use Potential Reductions

Address: 123 Some Street
Building Floorspace: 3,000 sq ft
Parcel Area: 10,000 sgft

Analysis of Private Data: Effectiveness of Demand Management
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Demo App

Account ID#: 49697

Water Use Calculator

water {ccf)

T T
Jan Feb Mar
Indoor Water Use

Account Info

# of persons: 5

w

Toilet (gallons per flush):

Sinks (gallons per minute): 2

Other (unaccounted for) water: 163 ccf

Outdoor Water Use

T
Apr May

Potential Reductions

Dishwasher (gallons per load):

Clothes Washer (gal per load):

Water Use
B actual
[l estimated

m
b

* Water Energy CO2  help

Observed Consumption

393 ccf

Annual Total

+26.9%

Compared to Similar Homes

58.5%

Water Accounted For

Analysis of Private Data: Effectiveness of Demand Management
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Demo App

il Intro Account ID#:

4969? * Water Energy CO2 help
Observed Consumption

Utility Summary 50 Water Use
B actual 393 f
Utility C 57 B estimated cc
40 Annual Total
Individual Acc
35
| Water Use Calculator = 304
$ +26.9%
5 25 - L]
H
20 Compared to Similar Homes
15
10 |
- 84.2%
0+ Water Accounted For
1 L} T 1 T 1 T L 1 T T I 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec
Account Info Indoor Water Use Outdoor Water Use Potential Reductions
sq ft of turf/lawn: 1000 Sprinkler (gal per min): 4 Swimming Pool:

Other (unaccounted for) water; 62 ccf

Analysis of Private Data: Effectiveness of Demand Management
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& Water Energy €OZ hep
Hypothetical Consumption
Water Use
= - . eshmateq -93 -8 CCf
= ? B hypothetical
Annual Total [289.5 ccf)
'
i v e Caleulatar

-3.4%

‘Compared to Similar Homes

-23.9%

Reduction
san res e pe May sin 4 A sep oet Now Da:
Account Info Indoor Water Use Qutdoar Water Use Potential Reductions
Indoor Water
Current New

Toilet: 5 (gallons per minute) Reset Values

1
Sink: 7 (gallans per minute) 1
Shower: 2.2 (gallons per minute]

Dishwasher: 20 [gallons per load)

Clothes Washer: 25 (gallons per load)

Outdoor Water

Analysis of Private Data: Effectiveness of Demand Management
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& Intro Account ID#: 49697
o 2] Water Use
_ [ estimated
= 04 M hypothetical
- i

%+
wow v

g 20+
5
3 15
104
5
a
Act U Outdoer Water Use tent; t
Indoar Water
Current New
Toilet: 5{gallons per minute] 12 Reset Values
Sink: 2 [gallens per minute)

Shower: 2.7 [gallons per minute

Dishwasher: 20 gallons per load)

Clothes Washer: 25 (gallons per load)

Outdcor Water

Water [ Energy O CO2 tub

othetical Consumption

-3,144 kWh

H

Annual Total (10,033 kwh)

-3.4%

Compared to Similar Homes

-23.9%

Reduction

Analysis of Private Data: Effectiveness of Demand Management
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 High-resolution Data (Urban Water Sector)
— Improve utility system performance

— Benchmark water use across customers, class,
and utilities

— Assess effectiveness of demand management
— Improve demand forecasts

— Streamline and standardize reporting
— Development of data enabled policy

— Enables energy utilities and carbon cap and
trade funds to invest in the water sector

— Enables behavior modifications

Business

Models

echnologies

---Data & Information --

What is the Market Potential of Public-Private Data in the Urban Water Sector
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« How do you combine multiple data classes with
potentially multiple end-uses into an open platform?

— Classes of Information
o0 Protected Consumer Information
o0 Protected Business Information
o Controlled Unclassified Information
o Public Information

— End Uses (either internal or external to the utility)
o0 Assess vulnerabilities and resiliency
Monitoring and verification
Academic research
Target markets for technologies — Commercialization
RD&D
Regulation

The Future

O O O0OO0Oo
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Contact info:

Frank Loge, Ph.D., P.E.

(530) 754-2297
floge@ucdavis.edu

Thank you
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