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Our Policy Frame: Key County
Climate / Energy Goals

» 250 % of King County’s total non-transit energy use to
come from renewable energy sources by 2012

« implementing programs to minimize existing energy use
through increased efficiency, optimized operation and
maintenance, and conservation efforts

« This drives continuing work to maximize the conversion and
use of waste for energy

« purchasing electricity produced from renewable sources as
appropriate

» 2 35 % of transit energy use to come from efficiencies
and renewable energy sources by the year 2015

=% =50 % of transit energy use to come from efficiencies
’ and renewable energy sources by the year 2020
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King County Goals for Climate and Energy

Program/
Commitment

2007 Results

2008 Results

End Target

Scope:

Comprehensive Plan
(County Wide)

undefined

2% below 2007
levels

80% below 2007 levels by
2050

All greenhouse gas (GHG)
emissions in County

Comprehensive Plan
(Govt Ops)

undefined

3% below 2000
baseline

6% below 2000 by 2010

All GHG emissions from
fovli. sources

Cool Counties

(County Wide and Govt. Ops)

undefined

slow emissions
growth

BO% below 2007 by 2050

All GHG emissions from
govt. and in the County

(Govt Ops)

Chicageo Climate Exchange

-5.1% compared
to 2000

1.5% goal)

+1.3% compared

(-3.0% goal)

D00 by 2010

Carbon dioxide emissions
from Gasoline, Diesel,
Matural Gas, Heating Qi
and Steam

(Govt Ops)
Stationary Sources

2 Energy Order

15% Renewable
Energy

7% MORE energy
from renewables
(22% total)

50% energy by renewables
by 2012 {assumes 2007
baseline)

QUIFCES

(Govt Ops)
Mobhile Sources

Renewable Energy Order

11% total usage
by renewables

3% MORE usage
by renewabkles or
effeciences (14%

total)

35% energy by efficiencies
and renewables by 2015,
50% by 2020 (assumes 2007
baseline)

Mobile govt. sources

nergy Plan

2,448,919
MMBtu/Y ear
total Use

2% reduction in
normalized net
energy usage (2%
total)

10% reduction in
normalized net energy
usage by 2012 (assumes
2007 baseline

EY

Undefined

Meeting or exceeding

3
. Becomes: “A Goals Matrix”
King County

the target

Not meeting target

Defined Baseline or
Goals




Anchor it with a Baseline... (2007
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Transit Use alone

276,435
Everything BUT Transit 63 211,112 2
and Percentages

Normalization

Use in 2007 — F

DNRP Subtotal 1,018 66

206,16

DOT Subtotal
A

1,808,0
2,076.06
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In or Dominated by Buildings & Stationary Facilties
In Waste Handling & Treatment
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Make a Plan: High Level Strategies

The King County Energy Plan is our policy
Implementation roadmap. And it's pretty

simple, Conceptually:

» Efficiency & Conservation First!
 Clean Fuels

 Clean Energy

* Offsets

As always, the challenge is in effective
Implementation...
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Practical Strategies for Implementation

1.

2.

r

)

Energy strategies and implementation plans
developed by cross-county Energy Task
Force — as directed by the Executive;

Accountability: annual reporting to Executive
on County energy use, percent renewables
as well as actions taken and progress to
increase renewables and efficiency;

Energy and sustainability teams acting at
Department and Division |level — coordinated
through Task Force and linked to other
teams, a such as our Green Building Team

King County



Energy Plan Key Implementation Goals

2. Increase use of renewable fuel and efficiency of county
buses and vehicles.

3. Departments and divisions will set targets to achieve
energy savings, using the agreed on baseline energy
use..

4. Adopt mandatory energy efficiency and resource use
guidelines for operation and maintenance of all county
occupied facilities.

5. Create an initiative to encourage employees to
implement energy conserving measures at work.

6. Conduct and/or update efficiency audits of all significant
county buildings by 2010 and create a prioritized action
- plan for reducing energy use at each building.

)
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Well... How Did We Get Here?

» Why so many Renewable Energy Projects?

« Great resources: have and must dispose of biogas. So,
policy developed to use waste-to-energy where practical

» Local government with a long history of environmental
leadership

» Policy Frame

« Largely built “bottom up” by staff to meet needs to manage
energy and gas — carried forward by political leaders

» Economic Frame

* Generally in past, energy resources were valued at nominal
market — had to make that work

« Consistent grant support from EPA and others for leading
edge environmental technology development

» Win-Win-Win! Renewables and CHP have brought
- money AND good environmental policy... For the
LY | county and utility partners. Utilities brag about using
our resources...
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Gas Application Strategies

» Wastewater biogas came first: concentrated
source driven by need to reduce biosolids. First
use was gas-powered raw sewage pumps...

» Landfill gas later — driven by need to remove gas
from landfill for environmental and safety reasons

» Projects involved energy commodity sales to
recover costs or better...

» Prime motivations have been reliability, high net
system efficiency and low emissions. Example:
Direct use in pumps often is “best use” to meet
these objectives.

» CHP has not been our first choice, because of
very low electricity cost in NW — price of gas still
much higher. Thus the development of gas
scrubbing for pipeline sale.

King County



Refining digester gas for sale on pipeline

>

Anaerobic
Digesters —
produce biogas

Mix Biogas & Water
under Pressure
Gas
Compressors:
300-psi
Water

Pumps/Turbines:
0.7-gal/ ft3-Biogas

Contact Tower:
Packed Bed

Drier

Quality Control
Monitoring

Diversion
Valves/Waste Gas
Burners

Sales Meter

King County



South Plant Stats — A Valuable Resource

» QOperating since 1987
 Predated “Carbon Markets” —

» 2007 Gas Sales: $1.25 million
* 1.8 million Therms (180 million ft> NG)
e 3000 homes (~50 Therms/month/house)

» 2007 Production Costs: $0.5-0.7 million estimate
Electricity used: 4-million kWh (7% of South Plant’s total)

» 2007 Biogas Recovery & Use
« 89% recovery (11% was flared)

« 57% sold to PSE
-—, * 16% used on-site to produce heat (boiler)
=" | = 16% used on-site to produce electricity (cogen)

King County



South Plant’'s Gas Sales Keys to Success

» Steady Supply of Biogas
« 6000-8000 Therms/day (700,000 population)

« Wastewater Rule of thumb: 1.25-Therms per 100-
people

» Ready Supply of Water (effluent)

* 0.8-1.0 million gpd (75-mgd plant flow)
» Equipment Reliablility: 24-hr O&M
» Proximity to Major PSE gas pipeline

» Commodity prices: Electricity vs. Natural Gas
* 6.5 ¢/kwh vs. 75 ¢/Therm
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Added Modern Combined-Cycle CHP

South Plant CHP
System:
2 X 3.3 MW Solar
CT's+2 MW
Steam turbine...

» Built for price
arbitrage and
energy flexibility in
the wake of the
2001 west coast
energy crisis.

» Steam also feeds
plant heat loops
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1 MW Digester Gas Fuel Cell Pilot

_ Fuel Cell Installation — Site Overview (southwest corner) “FirSt Of Kind”
In North America

» Used FuelCell
Energy 1 MW
Molten Carbonate
Fuel Cell.

» Proved MCFC
Y " g R - can operate on
H_ &1 — digester gas

4 f

g

Heat Recovery Unit

» Decommissioned
in 2007 — too costly
to repair prototype
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Our New Projects: Leveraging Value from
‘Renewable Resource Attributes’

» NEW Way — Crediting / monetizing
renewable attributes — what’'s best use?

» NEW Way — Leverage value of renewables
to help us meet our environmental goals

» Wild West mentality in renewables
markets... Hard to secure clear information
on value

 Look at GHG offsets vs. RECs in most cases...
But these markets not coupled, really.

» Consultants on these issues often a bit
C “disappointing” — relatively inexperienced

King County



Cedar Hills Landfill Gas Project

» Cedar Hills is currently the largest
producer of landfill gas in the region —
Very soon to be a major source of
GHG-neutral pipeline gas

« Gas purifying-compressing-sale plant in
final tests by third party developer
* Developer to sell gas and pay raw-
landfill gas royalties to county
» Estimated production of 4.5 |
million ft3 per day
* Again, proximity to major gas
transmission pipeline is key
« King County negotiating to sell o N G
environmental attributes that will be ‘ Tdpbe. NI,
- paired with gas and burned in turbines
LY to make green electric power (RECs)
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Cedar Hills, Cont’d

An innovative dry
“molecular membrane
sieve” type of process
removes impurities and
concentrates the landfill
gas to pipeline quality

4 stages of gas

compression assist | { ) ke
with purification 000/@t=28 | 48 g = F
and bring gas to e o Al ™
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King County Biogas CHP Project in Design

» West Point Waste-to-Energy
CHP Plant

« At our north wastewater
treatment plant — in planning
/ design to generate ~ 2.3
average megawatts
electricity, and heat for plant

 Qualifies under Washington
renewables classification as
both renewable and
distributed power source —
allowing double renewable
energy credits (RECs)

. Currently finalizing purchase [[NNESSSIEENIINEN.
of power and RECs by local

q utility
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The Forward View

» Very challenging goals, long term — and these
(Climate) are critical! Adjust tactics, but don't
lose the strategy

» Governments must Lead by Example — we are
built to take the long view. Have to make it
work for elected officials

» Some failure is guaranteed... Not an excuse to
slow down. Use what we’ve got...

» Keep dialogue and education ongoing — No
1§ | one has the answers to the big questions.
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Thanks for your interest...

David Van Holde, PE CEM

Energy Manager

King County Department of Natural Resources &
Parks

Tel: 206.296.3748

Email: david.vanholde@kingcounty.gov
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