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LA _
S e ot Water System Overview

| Water & Power

Our Water System infrastructure:
W Service Area (473 sq. miles)
W Residents served 4 million

™ About 697,100 water service accounts

W About 7,260 miles of distribution
mains

™ 114 local tanks / reservoirs

" 9 LAA reservoirs

1 88 pump stations

W 421 pressure regulator stations
™ 23 chlorination stations

W 7 fluoridation stations

™ 60,400 fire hydrants

™ 1 Filtration Plant

™ 1 Ultraviolet Plant
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LA

S e ot BETTER PLANTS CHALLENGE
| Water & Power

Overview:

= Organization goals or desired
outcome

= Barriers/Challenges

= Approach ‘ Bette r

m Execution

= Measuring success ‘ Plant5®
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Water & Power

Los Angeles Aqueduct Filtration Plant

Iﬂ Oxygen Plant ]-

[Lighting

[Flash Mixers

|
|
HVFD’S ]
|

IShade Balls




LA

e ptnial OXYGEN PLANT
| Water & Power

Cryogenic

=  Twin 900hp compressors (4160V)

= 4 hour typical startup time

= Maintenance intensive

= Operated manually

= 30 vyears old (Life expectancy 26 years)

VSA (Vacuum Swing Adsorption)

= Twin 250hp blowers (480V) =7 \g 'r—*' —
= 10-minute startup time » - 2 -, |

= Minimal Maintenance <] <
= Fully Automated

~ .
By

= Annual Cost
Savings: $322k

m Decreasein

energy
consumption:

44%
7



Los Angeles
Department of
Water & Power

Lighting:
= 3000+ LED bulbs
= Annual Cost Savings: Min S57K

= 44% decrease in energy
consumption

Flash Mixers:

m  Original
= 4 100hp motors
» Paddle wheel mixing
= New
= 4 50hp pumps
= 4 50hp backup units
= Jet mixing

= Annual Cost Savings: $186K

= 49% decrease in energy
consumption

Variable Frequency Drives:

= Upgrading 16 obsolete VFD’s
= 12 qty (30hp)
= 4qty (200hp)

LIGHTING, FLASH MIXERS, VFD
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E Los Angeles
Department of
Water & Power

To Date:

96 Million Balls

S34.5 Million(S.36each)
Protects water quality
Saves 300 MG/Year

Reduces Chlorine usage by
95%

Annual Cost Savings: $17k

67% decrease in energy
consumption

SHADE BALLS
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Sl BIGGER PICTURE
| Water & Power

Locations:
= Admin Buildings \ Work Yards
= Treatment Facilities
= Pump Stations

Analytical Tools:
= Sustainability Software
= Water/Energy nexus

10



Los Angeles
Department of
Water & Power

Work Facilities:

= Cooling system
= Solar
= LED Lighting

= Drought tolerant
landscaping

Stations:

= Energy efficient
pumps and motors

= Optimizing
equipment selection

= Time of day
pumping

FACILITIES




LA

Jos Angeles SUSTAINABILITY TOOLS OVERVIEW
| Water & Power

= Web Access to track facility
load usage

= Easy to use sustainability
dashboard

= Key performance indicators
= Historical usage tracking

= Drill down to monthly and daily »
usage

= Temperature integration
= Energy Star data requirements
= Export capabilities

12
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Department of

SUSTAINABILITY TOOLS OVERVIEW

| Water & Power

Performance Indicators

Los Angeles Department of Water & Power
P

Dashboard sustainability Analytics
Mv Rate - A3A (Low Season)

5:

Account Mumber: LEEDIFB
Meter Mumber: LEEDIFB

Current Data: March 2016

TEst. Cost ($)
Projected: $ 242,559 §

Est. Cost (%) I ! . | | | | . .

520,000 560,000 100,000 $140,000 $180,000

Current: 4 235,785
Previous: $ 260,537

T T T T
$220,000 $260,000

Demand (kW)

""Fadilities kW:  5,045.8

T
2000.0

VAT T |
Demand (kw) : S S

300.0 1000.0

T I
1500.0 2500.0

4,276.8 §
4,895.0

Current;
Previous:

I ] T T
4000.0 45000 50000 55000

Energy (kWh)
Projected: 1,055,615 &

Energvikwhy + T T T T T T T T T T T T T 1
gy (KWh) 5 100000 300,000 500000 700000 900000 1100,000 1,400,000

Current
Monthly Data

Projectad
Maonthly Data

Current; 1,901, 000
Previous: 2,021,365
31 of 31 3 %0 .‘

I I
1,700,000 2,000,000

Your |pro

Previous Year's

Monthly Data




Los Angeles
Department of
Water & Power

Historical Usage Energy Tracker

Load Tracker (' indicates that month has the missing interval data) E View Another Month |I|. Monthly Analytics

2 500 000

2,000,000

1,500,000

1,000,000

500,000

Month Demand Energy

Mar 2016 *  4,276.84y 1,901, 0004
Feb 2016 43565  1,853,27Buwn
Jan 2016 44003 2,009,487
Dec2015 48192y 2,185,466
Nov 2015  4758.7.  1,922,510u

Oct 2015 404080 2,243,717
Apr May Jun Jul Aug Sep Oct Mov Dec Jan Feb Mar Mar Mar
2015 2015 2015 2015 2015 2015 2015 2015 2015 2016 2016 2016 2015 2014 e

Facilities

|i Consumption (kWh) = Demand (kW) = Faciliies (kW) | kw 3155
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Los Angeles
Department of
Water & Power

WATER NEXUS

What is Water Nexus?

= Energy Intensity (El) of
LADWP water supplies

= Water Supply Mix

= Water Supply Management
plan

= Historical energy and
carbon footprint

= Projected energy and
carbon footprint

15



Energy Intensity, kWh/AF

Water Supply Energy Intensity

Los Angeles

Department of (FYE2010-FYE 2015)

Water & Power

3,500

3,000

2,500

2,000

1,500

1,000

500

0
Los Angeles Local Recycled Water Colorado River State Water State Water
Aqueduct Groundwater Aqueduct Project - West Project - East
Branch Branch

Includes treatment, and excludes 2,429 kwh/AF LAA
hydropower 16



L2, URBAN WATER MANAGEMENT PLAN
E Dot of SUPPLY GROWTH

Water & Power
TODAY FUTURE*
FYE 2011-2015 Average FYE 2040
Total: 550,130 AFY Total: 675,700 AFY
Groundwater
12% Conservation

SWC Reuse

>

Recycled

Water
2%

Recycled Water
7%

*Estimated from the 2015 Urban Water Management Plan
Future supply condition does not reflect 118,034 AF of existing conservation.

17
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Water & Power

Questions?
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; H TREATMENT PLANT PATHWAY

TO ENERGY NEUTRALITY

| \ Logan Olds
S VVWRA General Manager




VVWRA covers 446 acres

Victorville, CA




- 2008

* Planning to address
nutrient and capacity
Issues

\ » Initial idea to use existing
assets to move to energy
neutrality

Mr. Dingle




May, 2012

e Partnership with local
electric utility

SOUTHERN CALIFORNIA
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N Would you
away
your used

car?




2012

* Develop RFP for:
a.Biogas Optimization
b.Energy Production
c. Power Purchase Agreement (PPA)




Ne such tning as luck!

Success is where opportunity
and preparation meet!




June, 2013

» Construction of Omnivore digester
Improvements begins
» Public Private Partnership (PPP) $2.6 million
| | l

-
.

-




Omnivore




Recuperative Thickener




August, 2013

« COMPLETED: Phase IIIA Regulatory Upgrade PrOJect

¢ UV
 Gas conditioning . r“ ~ll | ‘

..-;

"‘-—n- [
system “‘-‘ni : t
 Helical grease } Zem
skimmer B~ “m

e Ferric chloride station

e Convert CL2 contact
tank to recycled water
storage

* Initiated UV system RetroCommission
Project with Edison




April 2014

« Construction of Biogas to Energy project begins

o "’"ﬂnm \A_.HL’_ an -“_j -
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December 2013

e Coordination with Edison electrical utility
regarding On Bill Financing for Aquarius
Diffusers
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$700,000.00

5600,000.00

S500,000.00

$400,000.00

$300,000.00

$200,000.00

$100,000.00

Savings and Incentives

SOUTHERN CALIFORNIA

EDISON

An EDISON INTERNATIONAL * Company

5638,360.61

$228,110.40
5151,935.00
598,340.00
$63,072.00
47,304.00
£35,397.00 #47.3
$14,202.21 .
1-8 Aeration  9-12 Aeration  Turbo Blower - 1-8 Incentive  9-12 Incentive  Turbo Blower  Elimination of
Savings/Year  SavingsYear vs-ICE Incentive Magnesium
BlowerYear Hydroxide

Total =

VVWRA




June 2014

* Began experimenting with receiving
Imported waste

......
IIIIIIIII




ADM/FOG/Septage Potential Revenue

- $250,000.00

Total ___._../.'

$226,443.65
~$200,000.00
~ $150,000.00
~$100,000.00
i $85,512.67
$78,211.29
$50,000.00
$7,301.38
4
Septage Revenue Potential ADM/FOG Total of Septage Savings in Supplemental
Revenue ADM/FOG Natural Gas

. * Net Revenue after full time septage attendant is factored in.

VVWRA_




ADM/Fog Received Gallons

9000
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Digester
Solids
Treatment
Capacit

i Biogas Biogas

100 %

Bicess Copacty  Excess Capacty

Potential for
Septage
Digestion or
Addition
External
Loads

3




Plants’

DOE Better Plants Program ‘Better

.S, DEPARTREMNT OF EMERGY
I Production Energy Intensity (MMBtu/unit production) ==l=»Annual Improvement in Energy Intensity (%)
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Energy Consumption & Production

VVWRA Monthly Power Generated and Consumed
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What's next?

* RFP
e CEC grant for Battery Storage
System and Microgrid




Logan Olds

Victor Valley Wastewater
Reclamation Authority

lolds@vvwra.com




Wastewater Sector Energy
Intensity and Resilience
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= Ithaca Area WWTFE Path to
= Community -Energy




< Wkt ergy intensity at a WWTF?

Jruwr‘:; ‘Program — Aeration System
Angle proy ements

= 9 Cor “Unlty Carbon to Energy
tTDwn\Gown Relationship

=S Resmency and the NY Prize

_,_——
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FLENSItY | Reduction versus Fuel
ep 1rence

Sl e Ioad to biogas derived electric and
== if-cz _:_

-~

-—i"

lLal1 \
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=" Poor performance in reducing energy

i
Ji—

~ intensity — Natural Gas use increased
e | ots of external variables-Flows and Cold



Grid (MWh) Biogas(kscf) NG Therms



WV 1y reasg_,e, J“" '

o Increa» ea heating space with new trucked
Eesidialidisposal facility.

SUNEEd to look at greater HVAC controls in
nrw puilding.

_ SSTUrn off air circulation system during off
: “hours

-® Change location of thermostats

e Automatic turn off when doors open and
close to admit customers
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SINEVADIEster mixing means more active
Vellime: to: heat

- I\Jéw =ucked residual receiving center
: r; eans increase in volume into digester to
= e=heated

-
_———
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—— .—z_._--

= 2015 winter coldest in several decades-
February coldest ever




ShpWWease Pr J@_ct-AeratmT?' —
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~ E) m only to pumping energy.
[Uirements for most suspended growth
planr» "

2 O)fef ‘system used centrifugal blowers with
o dissolved oxygen level controls

oaded vs Unloaded dissolved oxygen
requwements very different

® Potential to reduce electrical requirements
for aeration by 50%=125 Hp

--_ _-ll-
__.:: __.::
:-f__'..-.
—_— -
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> '\J’st}fﬁ o)fe Dlgesters coupled W|th a
liExibler trucked residuals receiving center
r)rJv de foundation

< Wo < with local food processing
"-;-.._—-' panles to find carbon intensive
“’j‘eS|duaIs to feed digesters

~® Examples include septage, grease, other
plant biosolids,hydrolysate, glycol, still
bottoms and other dairy residuals

-“I‘
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ComLe "‘ity-C:@’_.b.%)_ﬂ tosEnBrgy

SllFently derive nearly’ 40% of blogas
frosm ﬁ cked residuals

p{gcf ‘approximately 4 million gallons
= Per year of trucked residuals

o — ___-...
k.
e

;' D_lgesters still not fully loaded

Other carbon sources still available for
harvesting

o
-—l-."
"I:
——



TC wa SOWRan _Q&.ommunlﬁglw -

< [Wwe -."p'uses are served by Ithaca Area
VNAEE = lthaca College and Cornell
Jru\ g S|ty

3 o) have food waste and other carbon
.ﬂ:p-*ﬁtenswe waste

'; ‘Energy to Lead Grant for $1million to
process food waste and manure from
Cornell in the works

—
: ——'E‘_

'|
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SNeoHell has over 900 tons of food waste

> (,Jrrp]] as peen collecting and composting for
/ém ears

7 :(,_%E ammatlon with non-digestible a problem

“-

"_. Srant appllcatlon would provide source

f —separatlon and pulping to clean and process for
the digester

® Biogas production would supply another 500,000
kKWhrs per year
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JONCampUS teaching dairy barn produces
appproximately 2million gallons per year
< Lagjel preadlng has become a problem

JJ& of sand as bedding a problem for

== '_'T;..--He
~— digesters

~ ® Grant app would allow for the purchase of
sand separation equipment

® Biogas produced could yield another
500,000 kWhrs
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J..Jr)éf'\ n Sandy and Tropical Storms
Irén@ J Id'.ee devastated large parts of
NYS

2 €] y.ernor created NYSERDA program to

== tlhze microgrid concepts to create more
: ~resn|ency for critical facilities

o \WWTF could serve as node for a local
microgrid Iin Ithaca

_.-=
5_ e



WAPTize Feasibility Studys =

“HMichac -__'écessful in' obtaining $100K first
piieserone funding for feasibility study
ARESU ts of study are promising

-

-—

= ?9 ira:r ase In biogas will drive new CHP

°FUse of open space around plant can
~ Support around 430 kW of solar PV

® Grid connect Is feasible and local utility,
NYSEG, Is supportive

i
——

_d

e



\ViPrize Phase.2 - —

SES Q4 WI|| provide funding for detailed
IESIgn: With a 15% local match

for the application are still pending

| prOJect would provide electricity to
= fsphools public works facilities, bus garage
_" ‘and other proximal customers

® Could lead to heating district or biosolids
drying as well
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S &l NEXUS between our path to net
d'community energy

ter Plants drives us to be more
— tlc IN our processing of data with
.5»— gards to energy Intensity

~ = Community carbon can improve
: Town/Gown relationships

* NY Prize creates greater grid resilience
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