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VWIYA(ErReen™ Building?

RO SER 0 enhiance a building's overall performance
Wi ENHEIeVING COMIOrT; JHJJC A ; energy, water and
mateRASEERGIENCY; and the bottem line.

S BUNUINGSISE orproduce:
-~ 30% ofitotal energy use
60% of electrici
Billions of gallens of water daily
30% of solid waste generated

.
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BCOMOMMIC Factors

i po— o g :
s Eirst Cosis/s cVINJS = costs and savings

IEMNICERPerAURG green features into a building
Hifg=Cycls Ce)sit Savings = costs/savings

OVETRANIMIAING[S Or ieature’s useiul life
Relative costs components of a

P e el (>
coml ercLﬁThbljilding over 30 years

Design & buillding = 2%
Operations, maintenance, finance &
employees = 98%

Key point: more should be spent on better design
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BECOMOMIC Factors
ary significantly depending on the

i}

reNanyssigniiicantbenefits that are ‘no additional cost’ (e.g,
wdew_,) seme features will'eest more in both design and

EStimates oy Addjrurml ilg tc stare as low as 0-3%, for LEED™ Certified,
0 10%; o1y moresorigher LEED™ ratings.

\Existing Incentives aimed at offsetting additional first costs range from 3%
(Federal Office ol Gene ervices and California DGS) to 6% (NY State tax
credit).
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Construction & Debris Recycling
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w e reiy miile Pma & Lighting

:’-
RERENGVASAVINYSIUP o) 80¢

SSOUNCESIOIFRSAVINGS:
<lNighting
-~ Windews
HVAC Syste

ighting & better windows can lead to
smaller and less costly HVAC system

Natural Strategies LLC
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EReraEfficien .)'/& Lighting

SENErgyISavingsirom efficient lighting:
¢ Payackaperiod can be < 2 years
SAVETRgeNnvestiment return 50-80%

nergyfetiicient buildings

—

—

4
()
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Investment return usually 20-40%

Higher property asset value



SRy Efficiency & Lighting

'_'_ anplesUSiRastal Service, Rodeo, CA

Metal lighting load 4 71%

P oth ambient and task lighting

B Baseline O E ey ofat
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clency & Lighting

ERamplesEnergy Efficient Windows
fNGIECHEASE neating costs by 4090

Annual Heating Energy Cost
for a Typical House in Boston, MA

. ; $200 3400 3600 3800 31000
Window Type

Single Clear
Aluminum Frame

Double Clear
Wood/Vinyl Frame

Double Clear
Pyralitic Low-E
Woodi/Vinyl Frame

Superwindaow

2 Low-E/Argon 39% less*
Insulaled Frame

*Compared to the sane 2000 =q. Ft. house with clesr single glazing in sn aluminum frame.
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ROy Efficiency & Lighting
ESRamplesEnergy Effictent \Windows

Ozl olelo el cooling costs by 32%o

Annual Cooling Energy Cost
for a Typical House in Phoenix, AZ

. ) 0 2200 400 600 000 31000
Window Type

Single Clear
Aluminum Frame

Single Tint
Aluminum Frame

Double Clear
Wood/Vinyl Frame

Double Clear
Spectrally Selective 32% lesas*

Waod/Vinyl Frame
- 1

*Compsared to the same 2000 =q. ft. house with clear single glazing in an aluminum frame
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yEfficiency & Lighting

|
Exeimples schools

SSPERGENTIONE Ui :3."11 o) annually on energy

OERESTINT ,,,;;e, IJJSSl;' ¢ 25% savings through:
’
’

\ i| r, ~ Daylit schools vs. non-daylit schools:
\‘ /4 22%-64% energy cost reductions

-

- Payback for new daylit schools < 3 years
Increase in student performance
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WaterEfficiency
-
Se\V/] ngg fer‘

fficient fixtures and appliances
it [an: scapn#

r*c ection systems

-
clude:

v water bills
v Volumes of wastewater
v energy costs for hot water
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\laterREfficiency

ErainplieaviumicipaiPiumoing Incentive Programs

o
".i,»,

A\NEastewater: 'ﬂ.gw v %0

SINEWAYONK
>

Repate Program

k

Illion gallons/day

r :LDE)_J niiion mvestment
$605 million saved from deferral of expansion projects

\e—1

Santa Mica,ﬂ'A Tollet Replacement Program
15% < in average total water demand
20% 4 in average total wastewater flow

Natural Strategies LLC



Water Efficiency

ERarples\\ater=Efficient LLlandscaping

4
‘-h ost :! standard irrigation

* Depgyer, €O)

Y
- :
’\ag g linates water use in lawns
) -
& = abor 1lizer, herbicides & fuel

- Palmi Desert, CA Water-Efficient Median Strips
Well-receiveay the public
85% 4 in water & maintenance costs

Natural Strategies LLC



mos =

ficiency

ERanplesRanwater Collection System

Rainfaliieollected 'IC)‘ILL roof

SAN000) tank can provide 100 gallons/day /77, / 7 7 -
VietallizZ=person hiousehold needs since 1988 f/
i

We) ked well during 3-year drought
oSt c-'?.'w drilling well or connecting to water district
Can < fire insurance premiums

VAICULCT LSS

Natural Strategies LLC



BmployeeRroductivity

NErEen T diMgSHRwWorker productivity

BENVITonmeniel r:lgftqf impacting productivity

lighting

“Blophlllc” featd;s -- Views, plants, etc. %
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BmployessRroductivity
| Ll

L Office, Reno, NV

L

y and dropped ceiling

42-2:,.'![(0(«9/year, payback 13 years

Impact en productivity.
Sorting errors dropped to 0.1%
8% T in mail sorted per hour
Annual productivity gains $400-500K
Payback period < 1 year

A
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$35,000+ annual energy savings

Impact on productivity
T worker effectiveness and productivity
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BmployesRroductivity

-

I
Eranples ayiigaung & Student Performance
I
ghts

I Dewyliejnitirie); WINUOWS;'s
< 15-25068eSterrprogress on math and reading tests
- 7-18% NIYHERIEST Scores

Students in daylit facility for multiple years

14% T on s i tests Y

»—=
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Employee Health

USHERAYARKSHNAdoeRaiirguality. (IAQ) as one of
LOpRsiEnvIionmental sks torpublic health.

~Ineoorgeoniaminationilevels can be 25 times as
- NIgNTASTOUTLE00TS i

Solutions: eliminate sources and increase
ventilation

Natural Strategies LLC



Bmployee Health

ACIONSICORMIPUHRETONPOOH IAQ @:?j

<

Vel
lrmnj)mx from Indoor sources
O S, srru}m ether toxics
’ ourcessbuilding materials, cleaning products
Chemical contaminants from outdoor sources

Vehicle & building exhausts thru vents & windows
Combustion products from garages

Natural Strategies LLC



EHTIRIG)EE

Felctors corielotitinie) el
)10) og]cal CONL Imm«m:'s '
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Bmployee Health

SICREBUTIUINGISYNUome" (SBS)

MR EaIth & comfertiinked to time in building
< No'specificuliness or cause @ntified

s “__c3u11dmg Related lliness” (BRI)

- mg crrpq diagnoesable illness identified,
S Ama, Upper respiratory infections)

Dlrectly linkec t_;alrborne building contaminants

(X
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Bmployee Health

Werlel mlezilin CfcjzifliZzLile)q) ;51\ SBS affects
ce buildings (OSHA)

20 mihen Urs. wom:‘:s daily (OSHA)

203506 Ofworkers inn ﬂern buildings (EPA)

Costs California about $6 billion annually (LBL)

A ATmnien U.S. offic
>

\

N

N

N
...
...
l..
Wy,
LT TY
Nny
LI
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Employee Health

pleeliny otllcigicfs ezl |/ ness and costs
J EstiRtedignnual productivity T $30 - 150 billion
- 10)- 30060 respiratory diseases

20 - 50 V'SBS 'symptom:
5 - 5% 1 office worker
$17 -43 bl

$12 - 125 hillion direct T in worker productivity

nerformance
on gmual nealth care savings

Natural Strategies LLC



terals Efficiency

t Jlde naterials & land

aviroriesign a_J beneﬁ' S

Saves enmppdied” energ

SaVESIERERAY. & water over life of building
PIEVIFgIN or recycled materials

Depletion of natural resources

d Mining & marMélcturing pollution

- 0
Ly
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or MG
Vinitial’e

erggjeering (OVE)
terials in foundations, framing $ finishes
¥ wood in framing 25% without ¥ performance

 Life-cycle costs
 costs for energy & water

Durable materials last longer, ¥ costs

Natural Strategies LLC



T EMERMIIEFCANAIIO! housmg development

4 -
< Framipeat Z;Jrs'g;.o of 16”
Significan I.ofilhmalume of wood used
50,0 J. it. sehool

Costs of carpet vs. durable floor compared

Includes installation, maintenance & replacement costs
Over 40 years, durable flooring saves $5.4 million

Natural Strategies LLC
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SCOPENIRENRIOIEM “]1
'h-— , el*d C&D debris (1996)

: 18 urces, 57% non-residential

SRADIDERS Recycling

Demolitien=s4s89%, renovation = 449%, construction = 8%
20 - 30% recoyvered for processing & recycling
Most often recycl&l: concrete, asphalt, metals, wood.

“Deconstruction” — highest diversion rates (76%)

Natural Strategies LLC



CREADIDEDKS Recycling

ERVILORIMER Jenenb
IECY GG (VS: aun ing) C & D debris:
emwd]eJ” energy In materials
fleiglelNjelf ero N [ESeUrces
\J.e.ei forlimited landfill space
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SRSADADEDRS Recycling

ECONOMICABEIIERS 1O ]nr* cased Recovery

CUSIOIREOIIECIINY;SOrng! anc processing

Contaiyipauen of recovered materials
_Valuereiecyeled maternial vs. cost of virgin material
OW. cost off C&D debris landfill disposal (tipping fees)

T
W

v

'
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SRSADHVEDKIS Recycling

ECONPIMGBENENSIOITDERS Recovery
o Cosiiaijisin) < nkltifgle] W dumping as waste

_ Daily picreliPioy rECYCIING company
q

’K pS Sitercleaner
\ Work efficiency & safety
| Complla: ce \ |@Iandflll disposal reduction ordinances

Landfill disposal (tipping) fees are increasing

(5 = o o

Revenue from sale of recovered materials

Natural Strategies LLC



SasaDIDEbKS Recycling

Sasersttiayahlena@anstruction - Union City, CA

ks

JDEVEIGPIMENT GIf9S J«-lrJ g, 8 ile family homes
Builder WJI‘KSCJ With w yeling subcontractor

590 O rJfJJff,Jf“ 0N waste recovered and recycled

1,000 tons of materials diverted from landfill

Natural Strategies LLC



SRRADADEDIS Recycllng

n - Riverdale, Maryland
S ;-:njy_.cﬂe off @mon building materials

ISEliareToot, 4-unit residential building

o rmyar ve with demolition T =

' Labor

0st SIO l|‘ﬁ‘cant Ccost

Minimized soll & vegetation disturbance

Natural Strategies LLC



SRSADHVEDKIS Recycling

felEmeliuen; Vitlivaukee County Stadium

2500 0NIcKIes JSO’H‘%&

30, 000N6NSIOI CONErete rushed on site

yclable debris

Cruskh ed soncrete used as Infill at new stadium
$2 mi

lon budgeted for demolition
Final cost only $800,000

.

e

A

Recycling of concrete saved $1.2 million

Natural Strategies LLC



centives

ENENISIOINGIEEN B L Itllng
STRENEISIIGW accrue to owners & tenants
otimes T cost of building

(c 'lr}r local policies can

d Builder ontra@ “first costs”

Help builders/contractors share in life-cycle savings

Natural Strategies LLC



N J HETC li price signals, but don’t address

ConstriicteAmonitor enerc y-efficient systems

s contracting

il .
Compensation oz ﬁn results measured over building life 7—-&\
T savings from ¥ energy consumption

Minimizes customer risk and initial capital expenditures

Natural Strategies LLC



tIVes

__ it review for local building
PErmitsHERVIirenmentalifeatures may also address larger

,

permit iSSUeS Suct
. % ‘
J Inspec cn j'g S

Subsidized training in green building practices

Free professional advice & design assistance

Natural Strategies LLC
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st Incentives

y IRTtratives
< AdjusteeNe#SIZze o

.nraJ | %/ use ——
»

’ WaIVELNIEONESItE renewable energy system installed

: Standards and regulations
Bigger the uiIdim, more green components required
Minimum recycled content (in concrete, etc.) required

Old-growth wood, high VOC materials prohibited

Natural Strategies LLC



S SIEST ncentives

SteteNerSenBiidingncentives
CRIEECTE QTSN UEVEIOPETS |

JERVInenetal perf&orma@ Criteria: must be met

< AppreaEhiminimiZes state:everhead costs

- NY StaterAB 11006

6% for fuelicells; photovoltaics, non-ozone depleting refrigerants
Energy use must o more than 65% of code

Portland ‘Green Building Standard’

$20,000 per commercial project to help with green design, LEED
cerfitication and energy modeling costs

$3,000 per residential home Natural Strategies LLC



t in many projects
8 considered to

=40 'r)_»gjjr,xd PErMIts and'tax incentives are
- straightfernward and can be effective when
well-designed
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