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AGENDA

•• UNDERSTANDINGUNDERSTANDING the Chairman’s 
objectives, reasons, the purpose and the 
metrics behind them;

•• ACTIONSACTIONS you can take today to affect 
positive change! 
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ABOUT YOUR PRESENTERS

•• CARL SALAS, PE,CARL SALAS, PE, President, Salas O’Brien 
Engineers, Inc. 

•• ANDY BEGGS, PE,ANDY BEGGS, PE, MBA, Vice President, Bundled 
Energy Services, The Linc Group and General 
Manager, Sundown Lighting & Electrical

•• DARIN ANDERSONDARIN ANDERSON,, CPA, MBA, President, 
Sundown Lighting & Electrical
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California’s Landmark Global 
Warming Law: AB 32

Cutting greenhouse 
gas emissions 25% 
by 2020.

ARB, Mary Nichols to hire 120 new 
staffers, “blueprint” due Jan 2009
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San Jose Mercury News: March 28, 2007

SUCCESSFUL GREEN PLANSUCCESSFUL GREEN PLAN

Timing and Opportunities

There are no shortage of 
opportunities to think and 
be green . . . . and act^
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Once you recognize…
... they can ONLY turn to YOU!

…talk and act green
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What is Carbon Neutrality?

The practice of balancing carbon dioxide
released into the atmosphere from burning 
fossil fuels, with energy offsets, that 
creates a similar amount of useful energy, 
so that the net carbon emissions are zero

or direct carbon offsets1

1



Salas OSalas O’’BrienBrien
| expect a difference |

How Can Carbon Neutrality 
Be Achieved?

There are three basic strategies:

1. Reduce/manage energy consumption (and other 
consumption) by maximizing efficiency;

2. Invest in or construct renewable energy projects; 

3. Purchase carbon offsets for the emissions that we 
can't reduce directly.
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Calculating Carbon Emissions for 
Gasoline

The conversion for gasoline is straightforward:  it’s 20 lbs of CO2 per gallon used.   
So, if you have a range rover and drive 12,000 miles per year; at 13 mpg in the City and 
18 mpg on the highway, that’s about:

12,000
15

lbs CO2
gallon

miles x 20
miles

gallon

= 16,000 lbs
year
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and Electricity
100-23 = 77

Say 75 w

= 0.075 kW
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Conversion for electricity is straightforward too:  it’s 1 lb of CO2 per kWh used.   So let’s 
take an incandescent to fluorescent, saving a very aggressive 75 watts (i.e going from a 100 w 
incandescent to a 25 watt screw in fluorescent).  Don’t forget, though, that 75 watts, is only 
0.075kW!!!  Not much.  But let’s get aggressive and assume that you actually have the light on 
10 hours a day (it’s probably more like 3 hours per day… but let’s say 10) OK, so:

0.075 hrs
day

kW x 1 = 273lbs
kWhr

Amount saved for 1 bulb

365 days
year

x10 x lbs

year

Calculating Carbon Emissions for 
Electricity

Conversion Summary:
*Natural gas:  12 lbs/therm
*Electricity: 1 lb/kWh
*Gasoline: 20 lbs/gallon
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1 ton = 2000 lbs1 ton = 2000 lbs
1 tonne = 2205 lbs1 tonne = 2205 lbs
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ENERGY EFFICIENCYENERGY EFFICIENCY
and the

Energy Audit Process
as the Basis of Your Overall Sustainability Plan
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You begin to be successful when you recognize that:

An energy audit is a An energy audit is a developingdeveloping level of level of 
understanding of the particular understanding of the particular energy use energy use 
patternspatterns of a specific facility.  of a specific facility.  

(Y)our energy audit is a beginning; of the 
cornerstone of a long-term sustainability plan 
(and your building’s “green” program)
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kW 15
Hours 7,000
kWh/yr 105,000
Cost $40,000
Savings $12,500

15
1,500

24,000
$112,500

$3,000

X

Would the Would the ““bestbest”” Energy Audit recommend a Energy Audit recommend a 
project with a 3 year payback, or 30 year?!project with a 3 year payback, or 30 year?!

Great payback,  Great visibility, maybe both?
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Energy Program Steps

1. History

2. Inventory

3. Optimization

4. Improvements

5. Planning, Implementation

6. Management
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$3,900,000

 '98  '99  '00  '01  '02  '03

$3,900,000

$3,700,000

$3,500,000

$3,300,000

$3,100,000

$2,900,000

$2,700,000

’97/98 ’98/99 ’99/00 ’00/01 ’01/02 ’02/03

Annual Energy Cost: All County Buildings

Successful Green PlanSuccessful Green Plan
What Are We Doing Now and Doing Right
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14.7mm kWh 

1.2million gallons of gas 

6,700 tonnes carbon 

…oh, and water too!
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CM Capitol - Annual Gas Usage
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Energy Program Steps

1. History

2. Inventory

3. Optimization

4. Improvements

5. Planning, Implementation

6. Management
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•1960’s & 70’s: 5 
to 10 amps per 
student
•Now: 20 amps…
even 30!

I WANT TO BE GREEN…NO GLOBAL WARMING
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INVENTORYINVENTORY INVENTORYINVENTORY

The inventory 
“exposes” your 
equipment, loads, 
lights… for quick 
identification of 
opportunities!
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EQUIP. Description HP KW VFD Hours of Annual Load
Operation kWh Factor

ST1 Main AHU 50 30 YES 5000 119,360 80%
XT1 Bldg Xhaust 25 15 YES 5000 59,680 80%
ST2 Main AHU 50 30 YES 5000 119,360 80%
XT2 Bldg Xhaust 1.5 1 NO 5000 3,581 80%
ST3 Main AHU 15 9 NO 5000 35,808 80%
XT4 Bldg Xhaust 2 1 NO 5000 4,774 80%
ST4 Small AHU 3 2 NO 5000 7,162 80%
SA1 Medium AHU 15 9 NO 5000 35,808 80%
XA1 Small Xhst 5 3 NO 5000 11,936 80%
SA2 Medium AHU 15 9 NO 5000 35,808 80%
XA1 Small Xhst 5 3 NO 5000 11,936 80%
SA3 Medium AHU 20 12 NO 5000 47,744 80%
XA3 Small Xhst 7.5 4 NO 5000 17,904 80%
SA4 Medium AHU 15 9 NO 5000 35,808 80%
XA-4 Small Xhst 7.5 4 NO 5000 17,904 80%
SA5 Medium AHU 3 2 NO 5000 7,162 80%
OA1 Main OA Fan 30 18 NO 5000 71,616 80%
OA2 Main OA Fan 30 18 NO 5000 71,616 80%
OA3 Main OA Fan 50 30 NO 5000 119,360 80%

0 80%
XB-1 Garage Xhst 30 18 5000 71,616 80%
XB-2 Garage Xhst 25 15 5000 59,680 80%
XB-3 Garage Xhst 40 24 5000 95,488 80%
XB-4 Garage Xhst 30 18 5000 71,616 80%

Subtotal
Ventilation 283 1,132,726 198

Chiller Single Trane 105 v-set 2500 2000 80%
Tower Two cell 7.5 4 two-spd 2500 2000 80%
CHW Pumps??? 40 24 No 2500 2000 80%

Booster Hea Electric Reheats 234 1500 350250 234

Totals 2,621,703          453         

summary of the Building Systems Manual
Equpment Inventory

Lighting
19%

Servers
18%

A/C
35%

Plug
12%

Kitchen
8%

Misc.
8%
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ENERGY ENERGY ““AUDITAUDIT”” :  History & :  History & Inventory

Building D Demand
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What Are We Doing Now and Doing Right

Just for Building D, our electric demand, on a “normal hot 
day” is enough to power 500 homes in Palo Alto
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Energy Program Steps

1. History

2. Inventory

3. Optimization

4. Improvements

5. Planning, Implementation

6. Management
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Energy Program Steps

1. History

2. Inventory

3. Optimization

4. Improvements

5. Planning, Implementation

6. Management

a)Conservation
b)Efficiency
c)Power Production
d)Load Management
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Chiller Efficiency Comparison
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20 Year Decisions are being made!!!
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Don’t forget systems efficiency
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Many of the units are well past their useful life AND are energy
inefficient.
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Sustainability
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““Zero Energy and Total SustainabilityZero Energy and Total Sustainability”” May Not Be RealisticMay Not Be Realistic
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WEEC Environmental Project of the Year: 2001

• Durst Organization: 4 Times 
Square 1.6mmsf; 48 story
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. . . and LEED-EB
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Time Magazine
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““GreenGreen”” Program ProgressionProgram Progression

This audit is the beginning, a point of departure for future energy 
efficiency improvement

1) Energy1) Energy
2) Water2) Water

3)3) EmEmissionsissions

and a “Sustainable (green) Campus Plan:”

1) Energy1) Energy
2) Water2) Water

3)3) EmEmissions and Greenhouse Gasesissions and Greenhouse Gases
4) Waste (recycling)4) Waste (recycling)

5) Transportation5) Transportation
6) Materials (type)6) Materials (type)

7) Materials (origin)7) Materials (origin)
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This becomes your 
“story” and image 

What you need to do now …

1) Establish an energy and “carbon” baseline; 
2) Understand your equipment/building systems and 

their impact on your tenants and (y)our world;
3) Identify and implement initial opportunities to better 

manage energy leverage utility and other incentives;
4) Implement high visibility projects or procedures.

Be patient and thorough as you: 
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CB Richard Ellis
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July 26, 2007

UNDERSTANDINGUNDERSTANDING the Chairman’s objectives and the 
reasons, the purpose and the metrics behind them;

ACTIONSACTIONS you need to take today to affect positive 
change! 

and QUESTIONS! and QUESTIONS! 


