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in electronic image products. Images are
produced from the best available original
document.




wpibold juswsboupy ABleug [pieped ‘ABiaud Jo Justuundad 'S’ QU PUD 821AI8S HI04 [DUOIDN

R Yy R N Y R Y R RNy R Ry PR N Y Y Y T Y Y R Y PR RN R R YRR R PRy

ODSIDUDI4 UDS JO OIpIsald 8y} 1o
sBuIp|ing JO uollbAOUSY lualol3-ABiaug Joy

saul|apINS JUbUd|




Acknowledgments

This document was prepared by staff in the Environmental Energy Technologies Division, Lawrence Berkeley National Laboratory. Text for
this report was written by Jeffrey L. Warner, Dale Sartor, and Rick Diamond. Photographs, unless otherwise credited, are by Michael Wilde.
Design and layout are by Clay Johnson and Michael Wilde. The authors would like to thank the following reviewers for their comments: Anne
Sprunt Crawley, Federal Energy Management Program, U.S. Department of Energy; Karl Brown, California Institute. for Energy Efficiency;
and Jim Christensen and Aimee Vincent, National Park Service. :

This work was supported by the Assistant Secretary for Energy Efficiency and Renewable Energy, the Federal Energy Management Program,
of the U.S. Department of Energy, under contract DE-AC03-76SF00098. PUB-798 June 1997 - 500

For additional copies of the Guidelines, contact Jim Christensen, National Park Service, Ft. Mason Building 201, San Francisco, CA 94123,
Tel. (415) 561-4332, Fax (415) 561-4350. Download this document from the World Wide Web: http://www.eren.doe.gov/femp/greening.html

Disclaimer

This report was prepared as an account of work sponsored by an agency of the United States Government. Neither the United States
Government, nor any agency thereof, nor any of their employees, makes any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that its
use would not infringe privately owned rights. The views and opinions of the authors expressed herein do not necessarily state or reflect those

of the United States Government, or any agency thereof.

00000000000 1000 010000000000 000t NR Ittt sttt itiacsatntssiettniettnanisattttettttottttors os o osssotonsicersors soes ressssctononctetsttenieeesetoeentesionionesnesosaecionaensosnusecse

Guidelines for Energy Efficiency at the Presidio of San Francisco




02S8[0UDI4 UDS JO OIRISaId 9y} Jo AdUsiog ABIaug 1o saulsping

oooooooooooooooooooo #0000 0000000000800 000000000060000000T 00 T IT I I I R O N I I I N I I I I I I IN I s I sestatiaaciotiositoir ol oss il osrsnssocssstocososttieceotastesensnsncsssnsosseesaos

Al $92IN0saY UbIseq pUb UOILPWIOLU| JByLINg
| 92UDUBJUIDW PUD suoipladO
Al uoljpLodsunl]
| L : uolpIBBB A PuUbL Bullub|d
L1l BulyoI Jousixg
0l BulDADS8Y PUD 95N S|OLBIOW
o]l Buiquinid
6 SWIBJSAS BulIDIJUB A pUD ‘Buljoo) ‘Bulibay
Q Buiuup|d @20dS
Q seouplddy pupb (uswdinbg so110
9 BulyoI Jous}u|
b SI00(] PUD ‘SIYBIANS ‘SMOPUIM
¢ SUOIDPUNOS PUD S|IOM
4 SOIY PUD SjO0Y

I UOILONPOLU|

SjUaju0d




R RN R R R R R R R R S Y Y Y Y Y YR Y Y TR Y

Guidelines for Energy Efficiency at the Presidio of San Francisco




L

ODSIDUDI4 UDS JO OIPISSLd 8y} 10 Aduoioyd ABloug 104 seulleping

0 S0P P Es 0 eesatitotonstatissssorsstststontitcionssecciortosorssscncesosnernorsaoisnestorrosirosesnsorosc ossoensitoseroiticsitiistiorroseroenniceactinesenastconesnsncncscssssnccscese

"00SIOUBL]
ues Jo o1pIsaid 9y noy3nory) seonoeid d[qeureIsns pue JUSIOIJo-L3
-Ioud Sursn Jo sseooid oy) urdeq syueud) djoy o3 opms sty 109dx9 o

“JUSWINOOP Y} JO PUD Y} & popraoid ST uoneuLIoJur

Pa[IBISp 2I0W JO $AINOS JO SUNSI] ISIOUOD Y "SUIIOUOD 0IN0SII

pue A310U0 I00PINO SNOJUB[[IISTW UO SIYSFISUT IIM IPN[OUOD pUB
sw)sAs Juiquinid pue [BOIURYOIUW JOJ SUOHBPUIWIIOIAI YIIM MO[[OF
om Suruued aoeds pue ‘yuowrdinbo 901330 ‘Funydi—sionoiur Jut
-pIIng UI SONSST AQUAIIIIJO SSAIPPE oM IXON "sSuruado JOYJo pue smop
-UIM 0) 9A0W UAY) ‘SUOTIEPUNOJ puk ‘S[[em ‘sJool JoJ soonoead pade
-INOJSIP PUB PIPUIUWIIOIIT YIIM UL AN "SWAISAS pue syuouodwod
[eNPIAIPUI JO STSBQ OU) UO STUIP[ING OIPISAIJ Ul ADUQIOIIJD JOJ SN
-run)zoddo pue $90In0SAI pue A3IOUD JO ISN Oy} SQUIUEXQ IPING SIYJ,

"SSUIp[INg OIPISaI]

JO 93e1L1aY [eoIoISTY oY) Surarosaxd ofiym ‘Ayanonpoid pue aoywod
‘preay yueud) daorduwr sor3oiens UOHBAIOSUOD JOUI0 pue ‘3Urjood
pUE UOTIB[TIUA TeImyeu ‘unysI| J11j09[0 JUSIOIJO pue Sunysnieq
‘SFUTABS ATI0US PUOKDQ Je] SIJOUQQq SPIAIA Aduarorpgo A31ouyg

‘(11 98ed 998) 901AI0S e [BUOTIEN

o) woJ J[qe[IeAR {(Gaa] ‘dnoIn SOOINOSIY [BINIOANTYIIY) 0ISIOUDL]
upg fo ompisaid ays 1 sSuIppIng SuypiIguYY 10f S2UljIPING
poIeIap ) Juewa[dwiod 0 paudIsop St opIng sIy T, “ssurpng

91} JO suoIBAOULI o) 0Jul saondeld d[qeurelsns pue AoUSIOIYo A3
-IoUu9 9)r10dI00UT 0) SI0JORTUOD PUR SIAUSISOP YIIM IOM OIPISAI] I}
JO S1UBUQ) 2IMNJ pue JUaIINd d[oy 0) PIPUAUL IR SIUIIPINL) IS ],

uoloNpPou|

"ADUBIOjS ABISUS IO) PB}IJOI81 PUD PaJDIIQOYS
SBUIRING OIPISSId JDDLIOISIY S} JO BUO SI AIIGDUIDISNS 104 18]USD NDAIOY] 8Y|

sauIDg PIUDR 10loyd

‘sBuiping eseyl Ul paiinbal jou
Ajjossusb st BuuonipuoD Jy sppoj Bnid puo Buljoay eoo0ds Ag pemojjoy ‘bul
-pING OIPISSI4 0DITAL O Ul 8sn pus ABisus [sepalb sy} sainyisuod Buyyby

% €
Je1epn 10H % Q2

buireeH soedg

% e¥
Bunybn

% L2
peo Bnid




Roofs and Afttics

Solar radiation on uninsulated roofs may impose a cooling load
during the summer and early fall. Attics serve as buffer zones
between roofs and conditioned spaces, allowing excess heat to be
vented while providing greater insulating capacity. Rehabilitation
efforts should increase the thermal integrity of roofs and attics.

Recommended Practices

* Install reflective or light-colored roofing materials that are com-
patible with historical roof features.

* Restore damaged or obstructed attic vents and roof ventilators.

* Install or increase attic or roof insulation, provided that it does
not alter historical roof features or obstruct attic and roof venti-
lation.

* Cap unused chimneys with removable devices to reduce heat
losses.

Discouraged Practices

* Applying highly reflective paints or other coatings to visible
roofs that historically have been uncoated.

* Removing or altering self-ventilating barrel tile roofs.

Alir flows under the barrel tiles on this roof, removing the sun's heat before it
enters the occupied areas of the building.

The chimneys of unused
fireplaces like this one
should be capped to
reduce heat losses from
buildings.
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Windows, Skylights,
and Doors

Windows, skylights, and doors serve a variety of purposes in build-
ings: view, transmission of daylight, control of solar heat gain, ven-
tilation, and filtering of undesirable pollutants and noise. All these
functions must be considered in restoring windows at the Presidio.

Adjustable interior blinds shade windows and reduce glare without defract-
ing from the historical architecture.
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Interior Lighting

Interior lighting presents the greatest opportunity for energy effi-
ciency at the Presidio. Many Presidio buildings were built long
before today's efficient and relatively inexpensive lighting products
became available, and were designed to use daylight. Daylighting
can be used to offset electric lighting needs in many buildings.
Tenants should always take full advantage of the historical strate-
gies for using daylight, such as high windows, clerestories, and
transoms.

The remaining lighting needs in Presidio buildings should be met
by judicious selection and installation of energy-efficient lighting
equipment and controls. These strategies will improve lighting qual-
ity and save considerable lighting energy—often 50% or more.
They will also save cooling energy and improve comfort as a result
of reductions in heat generated by lights.

Photo: Richard Barnes

High windows in many Presidio buildings transmit substantial daylight that
can reduce electrical lighting needs.
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Office Equipment
and Appliances

Energy-efficient office equipment and appliances expend less ener-
gy directly and yield lower associated cooling loads.

Recommended Practices

Select office equipment with high energy-efficiency ratings, as
indicated by the ENERGY STAR® labels provided by the U.S.
Environmental Protection Agency and U.S. Department of
Energy.

EFA M —M DOE

SAING THE EARTH. SAVING YouR MONEY,

The ENERGY STAR® label can be used to
select energy-efficient office equipment
and appliances.

Select office equipment that powers down to a standby mode
when not in use. Refer to the Guide to Energy-Efficient Office
Equipment (see page 14) for more detailed information on procur-
ing such equipment.

Select ink jet, rather than laser, printers.
Select printers and copiers that can produce double-sided pages.

Select kitchen and laundry appliances with high energy-efficiency
ratings.

Discouraged Practices

Leaving unused equipment and appliances on for extended peri-
ods.

Using screen savers, which save no energy, rather than turning off
computer monitors.

Space Planning

Energy-efficiency strategies should be integrated into the space plan-
ning process to ensure that interrelated historical preservation and
sustainability goals are met.

The process of making buildings energy-efficient should be coordi-
nated with other rehabilitation objectives, including historical preser-
vation, seismic upgrades, and space planning. Architects, engineers,
and mechanical and electrical contractors should cooperate in this
process more than they typically do.

Recommended Practices

Locate offices near windows and skylights to take advantage of
daylight and natural ventilation.

Remove or lower partitions in interior offices to extend the bene-
fits of daylight and natural ventilation to these spaces.

Group heat- and pollution-producing office equipment and appli-
ances in dedicated areas with efficient, localized ventilation.

Photo: Richard Barnes

Open office plans permit optimal use of energy-efficient lighting equipment,
enhance natural ventilation, and can preserve historically important inferior
features of Presidio buildings.
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Plumbing

The optimal functioning of plumbing fixtures and systems mini-
mizes water consumption and saves energy.

Recommended Practices

» Consider point-of-use water heaters, rather than central water
heaters with circulating pumps, particularly in situations with
long distribution runs and low demand for hot water.

* Insulate hot water pipes, especially those of circulating systems.

* Repair or replace leaky plumbing fixtures to minimize water con-
sumption.

» Install faucet aerators, low-flow shower heads, and low-flush toi-
lets and urinals to minimize water consumption.

Materials Use and Recycling

The selection and use of all types of materials inherently influence
sustainability. Materials that can be used only once are more costly
in the long term. Higher volumes of waste necessitate greater dispos-
al efforts and associated costs.

Recommended Practices

* Select materials, products, and systems on the basis of their life-
cycle, rather than first, costs.

* Select materials and supplies made from sustainable resources,
such as certified domestic and tropical woods. Select materials
and supplies that were produced using minimal energy.

* Enact a comprehensive materials reuse program that reclaims the
widest variety and maximum amount of materials possible.

* Reuse and recycle building materials in rehabilitation work.

* Select recycled and recyclable materials and supplies. Reuse
materials and supplies whenever possible. Place recycling bins
near printers and copiers.

* Select non-hazardous materials and supplies whenever possible.
Recycle or properly dispose of hazardous wastes, such as printer
and copier toner cartridges.
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Transportation

Energy-efficient transportation saves energy, reduces costs, and

improves air quality. Carpooling and public transportation can be
encouraged through cash incentive programs.

Recommended Practices

Designate parking spaces for carpools.

Provide parking spaces for energy-efficient vehicles, such as
bicycles.

» Provide showering and locker facilities for bicycle riders and jog-
gers.

Energy-efficient means of fransportation are encouraged af the Presidio.
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Further Information and Design Resources

Publications

American Council for an Energy-Efficient Economy. 1996. Guide to Energy-

Efficient Office Equipment. Rev. 1, Palo Alto, California: Electric Power
Research Institute.

The energy consumption characteristics of personal computers, computer
monitors, computer printers, copiers, facsimile machines, combination
equipment, and retrofit power management devices manufactured through
1995 are provided in this document.

Architectural Resources Group. 1995, Guidelines for Rehabilitating Buildings
at the Presidio of San Francisco. Denver, Colorado: National Park Service,
U.S. Department of the Interior.

This comprehensive set of guidelines is the original and most authoritative
treatment of rehabilitation topics, including energy and environmental con-
cerns, for the Presidio.

Brown, K., D. Sartor, D. Kinsey, T. Voong, D. Chamberlain, T. Riley, S.
Wentworth, B. Hines, S. Greenberg, D. Lockhart, J. Waltz, and F. Mayhew.
1997. Guidelines for Sustainable Building Design: Recommendations from the
Presidio of San Francisco Energy Efficiency Design Charrette. LBL-38868.
Berkeley, California: Lawrence Berkeley National Laboratory.

Local experts on energy efficiency in buildings examined the Presidio and
compiled their findings and recommendations in this comprehensive report.

Eley, C., TM. Tolen, J.R. Benya, F. Rubinstein, and R. Verderber. 1993.
Advanced Lighting Guidelines: 1993. DOE/EE-0008. Washington, D.C.:
Assistant Secretary for Energy Efficiency and Renewable Energy, U.S.
Department of Energy.

Architects and engineers will find these guidelines invaluable in the specifi-
cation of all types of interior and exterior lighting fixtures and system con-
trols for energy efficiency.

National Park Service. 1993. Guiding Principles of Sustainable Design.
Denver, Colorado: National Park Service, U.S. Department of the Interior,

This publication is a detailed compilation of recommended practices for all
aspects of sustainable development: site design, building design, energy
management, water usage, waste prevention, and environmental impacts.

U.S. Environmental Protection Agency and U.S. Department of Energy.
ENERGY STAR® Program. Telephone hotline: (888) 782-7937.

Under this program, government agencies label office equipment and appli-
ances that meet or exceed specific energy-efficiency standards, allowing
consumers of these products to shop wisely.
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