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Photovoltaic system produces electricity
 for the home from sunlight

2662 Fruitvale Avenue 

The Fruitvale Avenue Project features four single-family detached homes at the 
corner of Fruitvale Avenue and Davis Street in Oakland, California. The homes 
were sold to first-time homebuyer families with incomes below 60 percent of the 
Area Median, and are permanently restricted. The project incorporated many 
sustainable elements to reduce energy consumption and waste. Like all Habitat 
projects, the Fruitvale project relied heavily on donated materials and volunteer 
time. 

PPrroojjeecctt  SSuummmmaarryy  
 Location: 2662 Fruitvale Ave., Oakland, CA 
 Completion date: November 2003 
 Owner/developer/general contractor: East Bay 
Habitat for Humanity  

 Architect: Gray Architecture / GHA 

 Site Cleanup and Development Funding: City of 
Oakland 
 Sustainable Design/Construction Technical Assistance: 
Alameda County Waste Management Authority 

PPrroojjeecctt  DDeessccrriippttiioonn    
This development consists of four two-story town homes with a 
similar floor plan and small private yards. All units include a 
living room, kitchen, and laundry downstairs, with either three 
bedrooms and 1.5 baths (1,170 ft2) or four bedrooms with two  
baths (1,360 ft2).  

This development incorporates a number of Green Building 
practices, including the use of sustainable and recycled building 
materials, passive and active solar energy features and recycling 
of 90 percent of construction waste. The homes incorporate 

Reclaimed lumber used for 
porch framing
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Parcel size:  0.31 acres

Total sq. ft.: 
Floor area 
Footprint  

  
5,060 ft2 
5,016 ft2  

Number units: 
4-bedroom 

 
44  

Site acquisition costs:  $1  

Development costs: 
Total  

 
$800,000  

Funding sources: 
City of Oakland 
HUD 
Alameda County  
Other Fundraising and Gifts 
Total 

  
$112,000 + Land 

$33,888 
$ 41,500 
$612, 611 
$799,999  

Ave. cost / sq. ft. $159  

Ave. cost / unit   $200,000  

Ave. monthly utilities  No data 

Affordability targets: 
  

40-60% AMI  

modular framing practices, basing all layout on 24" centers (using 30 percent less lumber) and 
specifying FSC certified wood.  

PPllaannnniinngg,,  DDeessiiggnn,,  aanndd  DDeevveellooppmmeenntt  PPrroocceessss  
Partner families contributed sweat equity to build the homes alongside volunteers and Habitat for 
Humanity’s construction supervisors. The former gas station site was vacant for many years 
before the City of Oakland bought it with Community Development Block Grant (CDBG) funds 
and started the cleanup process. East Bay Habitat was selected through a competitive proposal 
process. 
 
The process of design and construction was based on the Alameda County Waste Management 
Authority’s Green Building Guidelines. With the help of the Authority’s grants for architectural 
services and materials, and the provision of technical assistance, Habitat was able to include 
significantly more sustainable features than with previous projects. Habitat was introduced to 
many new practices they would have otherwise not had the time to investigate themselves with 
the help of hired architects Geoff Holton and Tim Gray who had sustainable design experience, 
and construction and energy experts provided by the Authority. 

BByy  tthhee  NNuummbbeerrss  

  

  

  

  

  Fluorescent fixtures reduce energy 
consumption by 50–75 percent 
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Private yard space alongside each unit encourages 
gardening and outdoor recreation. 

SSuussttaaiinnaabbiilliittyy  GGooaallss    
 Energy and Atmosphere: The project was 
designed and built to exceed Title 24 energy 
efficiency standards by at least 15 percent. 
Achieving this goal is expected to help 
occupants minimize their energy 
consumption and manage their monthly 
utility bills. It also earned the project energy-
related points for tax credit allocation 
purposes. 

 Materials and Resources: Wherever 
feasible, the project incorporates durable 
materials, sustainable resources, salvaged 
materials, materials high in recycled content, 
and recyclable materials.  

 Site and Community: Providing the 
residents with a generous yard space 
encourages recreation and gardening, and 
also promotes a connection to a natural 
environment in an otherwise urbanized 
setting.  
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GGrreeeenn  BBuuiillddiinngg  FFeeaattuurreess  aatt  aa  GGllaannccee  
 

GGrreeeenn  BBuuiillddiinngg  FFeeaattuurree  BBaassee  CCaassee  BBeenneeffiittss  
SSiittee  aanndd  CCoommmmuunniittyy  

  9900%%  ooff  ccoonnssttrruuccttiioonn  wwaassttee  rreeccyycclleedd    5511%%  ooff  ccoonnssttrruuccttiioonn  wwaassttee  rreeccyycclleedd  
((ppeerr  CCiittyy  rreeqquuiirreemmeennttss))  

  RReeccyycclliinngg  rreedduucceess  llaannddffiillll  wwaassttee  aanndd  aavvooiiddss  ttiippppiinngg  ffeeeess..  

FFoouunnddaattiioonn  
 HHiigghh  ffllyy  aasshh  ccoonntteenntt  iinn  ccoonnccrreettee  

((3355%%)) 
110000%%  PPoorrttllaanndd  cceemmeenntt  ((++  ssaanndd  aanndd  
aaggggrreeggaattee))  

  TThhee  mmaannuuffaaccttuurree  ooff  cceemmeenntt  iiss  eenneerrggyy  iinntteennssiivvee  aanndd  pprroodduucceess  aa  ssiiggnniiffiiccaanntt  aammoouunntt  
ooff  ccaarrbboonn  ddiiooxxiiddee  eemmiissssiioonnss..  UUssiinngg  ffllyy  aasshh  rreedduucceess  tthhee  aammoouunntt  ooff  cceemmeenntt  nneeeeddeedd,,  
tthheerreebbyy  ddeeccrreeaassiinngg  tthhee  oovveerraallll  eennvviirroonnmmeennttaall  iimmppaacctt  wwhhiillee  iinnccrreeaassiinngg  tthhee  ssttrreennggtthh  
aanndd  dduurraabbiilliittyy  ooff  tthhee  ccoonnccrreettee..  

SSttrruuccttuurraall  ffrraammee  
  RRooooff  ttrruusssseess::  cceerrttiiffiieedd  aanndd  rraaiisseedd  hheeeell  
  CCeerrttiiffiieedd  ffrraammiinngg  mmaatteerriiaallss..  
  EEnnggiinneeeerreedd  fflloooorr  jjooiissttss    
  FFiinnggeerr  jjooiinntteedd  ssttuuddss  
  OOSSBB  wwaallll  sshheeaatthhiinngg  
  MMoodduullaarr,,  llooww  wwaassttee  ffrraammiinngg  ((2244””  oonn  

cceenntteerr))  
  LLaannddffiillll--ddiivveerrtteedd  rrooooffiinngg  
  SSaallvvaaggeedd  lluummbbeerr  ffoorr  ppoosstt  aanndd  bbeeaammss  

  TTrruusssseess  wwiitthhoouutt  rraaiisseedd  hheeeellss  
  NNoonn--cceerrttiiffiieedd  ffrraammiinngg  mmaatteerriiaallss  
  SSoolliidd  ssaawwnn  lluummbbeerr  ffoorr  jjooiissttss,,  ttrruusssseess,,  

ssttuuddss,,  hheeaaddeerrss  aanndd  bbeeaammss  
  PPllyywwoooodd  sshheeaatthhiinngg  
  FFrraammiinngg  1166””  oonn  cceenntteerr  
  NNeeww  rrooooffiinngg  mmaatteerriiaallss  
  LLuummbbeerr  ffrroomm  oolldd--ggrroowwtthh  ttrreeeess  

  RRaaiisseedd  hheeeell  aalllloowwss  iinnssuullaattiioonn  ttoo  ccoonnttiinnuuee  ttoo  wwaallll,,  uunnlliikkee  ccoonnvveennttiioonnaall  ttrruusssseess  
wwhheerree  iinnssuullaattiioonn  iiss  hheelldd  bbaacckk  oorr  ccoommpprreesssseedd  

  CCeerrttiiffiiccaattiioonn  eennccoouurraaggeess  mmoorree  ssuussttaaiinnaabbllee  ffoorreessttrryy  mmaannaaggeemmeenntt  pprraaccttiicceess  
  EEnnggiinneeeerreedd  jjooiissttss  aanndd  ttrruusssseess  aanndd  OOSSBB  sshheeaatthhiinngg  iinnccoorrppoorraattee  wwoooodd  ssccrraappss  rraatthheerr  

tthhaann  ssoolliidd  wwoooodd,,  wwhhiicchh  mmeeaannss  tthheeyy  rreeqquuiirreess  ssmmaalllleerr  ttrreeeess..  EEnnggiinneeeerreedd  lluummbbeerr  aallssoo  
eelliimmiinnaatteess  wwaassttee  dduuee  ttoo  wwaarrppiinngg  aanndd  ccoonnttrriibbuutteess  ttoo  oovveerraallll  pprroojjeecctt  dduurraabbiilliittyy  
bbeeccaauussee  ccoommppoonneennttss  aarree  ssttrraaiigghhtteerr  aanndd  mmoorree  uunniiffoorrmm;;  wwhhiicchh  ccoonnttrriibbuutteess  ttoo  aa  mmoorree  
ssoolliidd  aanndd  wwaatteerr--ttiigghhtt  pprroojjeecctt..  

  LLooww  wwaassttee  ffrraammiinngg    rreedduucceess  mmaatteerriiaallss  rreeqquuiirreemmeennttss  bbyy  aann  eessttiimmaatteedd  3300  %%  
  PPrroojjeecctt  ddiivveerrttss  rrooooffiinngg  mmaatteerriiaall  ffrroomm  tthhee  llaannddffiillll  
  UUssee  ooff  rreeccllaaiimmeedd  lluummbbeerr  rreedduucceess  lluummbbeerr  ccoonnssuummppttiioonn  aanndd  llaannddffiillll  ddeeppoossiittss  

EExxtteerriioorr  ffiinniisshh  
 FFiibbeerr--cceemmeenntt  ssiiddiinngg 
 RReeccyycclleedd  eexxtteerriioorr  ppaaiinntt 
  DDiivveerrtteedd  ccyypprreessss  ddeecckkiinngg  

 

  WWoooodd  ssiiddiinngg  
  CCoonnvveennttiioonnaall  llaatteexx  ppaaiinntt  
  CCoonnvveennttiioonnaall  ddeecckkiinngg  aanndd  ppoorrcchh  

ffrraammiinngg  uussiinngg  vviirrggiinn  mmaatteerriiaallss  

  FFiibbeerr--cceemmeenntt  ssiiddiinngg  rreedduucceess  tthhee  ddeemmaanndd  ffoorr  rreeddwwoooodd  oorr  cceeddaarr  ssiiddiinngg..,,  iimmpprroovveess  
dduurraabbiilliittyy  aanndd  ffiirree  rreessiissttaannccee  

  PPrroojjeecctt  ddiivveerrttss  ppaaiinntt  ffrroomm  tthhee  llaannddffiillll  
  UUssiinngg  ddiivveerrtteedd  aanndd  rreeccllaaiimmeedd  mmaatteerriiaallss  rreedduucceess  tthhee  pprroojjeecctt’’ss  nneeeedd  ffoorr  vviirrggiinn  

mmaatteerriiaallss  aanndd  pprreevveennttss  ((oorr  ddeellaayyss))  ddiivveerrtteedd  aanndd  rreeccllaaiimmeedd  mmaatteerriiaallss  ffrroomm  ggooiinngg  ttoo  
tthhee  llaannddffiillll..  
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GGrreeeenn  BBuuiillddiinngg  FFeeaattuurree  BBaassee  CCaassee  BBeenneeffiittss  

EElleeccttrriiccaall  
  FFlluuoorreesscceenntt  ffiixxttuurreess//bbuullbbss  
  PPhhoottoovvoollttaaiicc  ssyysstteemm  

  FFlluuoorreesscceennttss  iinn  kkiittcchheenn  aanndd  bbaatthhss  
oonnllyy;;  iinnccaannddeesscceenntt  iinn  ootthheerr  rroooommss    

  FFlluuoorreesscceenntt  ffiixxttuurreess  rreedduuccee  eenneerrggyy  ccoonnssuummppttiioonn  bbyy  5500––7755%%,,  ssaavviinngg  hhoommeeoowwnneerrss  
mmoonneeyy  oonn  tthheeiirr  eenneerrggyy  bbiillllss..  TThheeyy  aallssoo  llaasstt  uupp  ttoo  1100  ttiimmeess  lloonnggeerr  tthhaann  
iinnccaannddeesscceenntt  llaammppss,,  tthhuuss  rreedduucciinngg  mmaaiinntteennaannccee  aanndd  rreeppllaacceemmeenntt  ccoossttss..  
FFlluuoorreesscceennttss  ggeenneerraattee  lleessss  hheeaatt  tthhaann  iinnccaannddeesscceennttss..  

  TThhee  pphhoottoovvoollttaaiicc  ssyysstteemm  pprroodduucceess  eelleeccttrriicciittyy  ffoorr  tthhee  hhoommee  ffrroomm  ssuunnlliigghhtt  
AApppplliiaanncceess  

  ENERGY STAR rreeffrriiggeerraattoorrss    CCoonnvveennttiioonnaall  rreeffrriiggeerraattoorrss    EENNEERRGGYY  SSTTAARR  aapppplliiaanncceess  rreedduuccee  eenneerrggyy  ccoonnssuummppttiioonn  aanndd  ssaavveess  ooccccuuppaannttss  mmoonneeyy  
oonn  tthheeiirr  eenneerrggyy  bbiillllss  

PPlluummbbiinngg  
 SSoollaarr  ppaanneellss  ffoorr  ddoommeessttiicc  hhoott  wwaatteerr   CCoonnvveennttiioonnaall  wwaatteerr  hheeaatteerrss    SSoollaarr  hhoott  wwaatteerr  rreedduucceess  tthhee  llooaadd  oonn  tthhee  ggaass  hhoott  wwaatteerr  ssyysstteemm,,  tthheerreebbyy  ssaavviinngg  

mmoonneeyy  oonn  tthhee  hhoommeeoowwnneerr’’ss  uuttiilliittyy  bbiillllss  
IInnssuullaattiioonn  

  CCeelllluulloossee  iinnssuullaattiioonn    CCoonnvveennttiioonnaall  ffiibbeerrggllaassss  bbaatttt  
iinnssuullaattiioonn    

  CCeelllluulloossee  IInnssuullaattiioonn  ccoonnttrriibbuutteess  ttoo  ggoooodd  iinnddoooorr  aaiirr  qquuaalliittyy  bbyy  aavvooiiddiinngg  
ffoorrmmaallddeehhyyddee..  IItt  iiss  aallssoo  ffiirree  rreessiissttaanntt  aanndd  mmaannuuffaaccttuurreedd  wwiitthh  rreeccyycclleedd  mmaatteerriiaallss..  

HHVVAACC  
  OOppeerraabbllee  sskkyylliigghhttss    CCoonnvveennttiioonnaall  ffoorrcceedd  aaiirr  ddiissttrriibbuuttiioonn    SSkkyylliigghhttss  pprroovviiddee  nnaattuurraall  vveennttiillaattiioonn,,  aass  wweellll  aass  ddaayylliigghhtt  

WWiinnddoowwss  
  SSuunn  sshhaaddeess  ffoorr  ssoouutthh  ffaacciinngg  wwiinnddoowwss    NNoo  sshhaaddeess  oonn  wwiinnddoowwss    SSuunn  sshhaaddeess  mmiinniimmiizzee  uunnwwaanntteedd  ssoollaarr  hheeaatt  ggaaiinnss  ffrroomm  llaarrggee  ssoouutthh  ffaacciinngg  wwiinnddoowwss..  

OOvveerrhhaannggss  aarree  ddeessiiggnneedd  ttoo  sshhaaddee  wwiinnddoowwss  wwhheenn  tthhee  ssuunn  iiss  hhiigghh  iinn  tthhee  ssuummmmeerr..  
FFlloooorriinngg  

  FFoorrbboo  MMaarrmmoolleeuumm  fflloooorriinngg  
 DDiivveerrtteedd  eeuuccaallyyppttuuss  fflloooorriinngg  ((lliivviinngg  

rroooommss  oonnllyy)) 

  VViinnyyll  fflloooorrss  iinn  kkiittcchheenn  aanndd  
bbaatthhrroooommss  

  CCoonnvveennttiioonnaall  wwaallll--ttoo--wwaallll  ccaarrppeett  iinn  
lliivviinngg  rroooommss,,  bbeeddrroooommss,,  aanndd  
ccoommmmoonn  aarreeaass  

  LLiinnoolleeuumm  iiss  mmoorree  dduurraabbllee  tthhaann  vviinnyyll  ,,wwhhiicchh  mmeeaannss  lloowweerr  mmaaiinntteennaannccee  ccoossttss..  IItt  
aallssoo  ccoonnttrriibbuutteess  ttoo  ggoooodd  iinnddoooorr  aaiirr  qquuaalliittyy  bbyy  aavvooiiddiinngg  ooffff--ggaasssseedd  ttooxxiinnss  
aassssoocciiaatteedd  wwiitthh  vviinnyyll..  LLiinnoolleeuumm  iiss  mmaaddee  ooff  rraappiiddllyy  rreenneewwaabbllee  mmaatteerriiaallss  aanndd  ccaann  
bbee  rreeccyycclleedd..  TThhee  mmaannuuffaaccttuurriinngg  pprroocceessss  rreeuusseess  aallll  ssccrraapp  mmaatteerriiaallss  aanndd  tthhuuss  
ggeenneerraatteess  nnoo  wwaassttee  
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LLeessssoonnss  LLeeaarrnneedd  
Like all Habitat for Humanity projects, the Fruitvale project relied heavily on volunteer labor and 
donated materials.  These aspects of the project rarely presented barriers to Green Building and, 
in some instances, enhanced opportunities. The project’s reliance on salvaged materials was 
undoubtedly enhanced by Habitat’s status as a well-known channel for materials donations.  
 
By the completion of the project, Habitat was able to summarize the environmental benefits and 
problems with the Green Building components used 
and assess them for possible inclusion in future 
projects. Several Green Building components offered 
environmental benefits without any added cost or 
work delays. These include the use of raised heel roof 
trusses; FSC Certified and engineered lumber; high 
fly-ash content concrete; passive solar design; and 
construction waste recycling, which produced savings 
due to the fact that the sorting labor was by volunteers 
and pick-up was at no cost.  
 
A few components were later realized as project 
obstacles. The use of finger-jointed studs presented the 
only performance problem. Habitat does not 
recommend using these studs in future projects. Other 
components presented financial challenges, but were otherwise good practices. These include   
cellulose insulation; photovoltaic (PV) electrical systems, salvaged lumber; and ventilating 
skylights. Habitat thinks the benefits of these components far outweigh the added cost. If funding 
allows, Habitat will make an effort to incorporate these into future projects.      
 
These lessons learned are immediately influencing Habitat’s next project in Livermore. 
Sustainable and Green Building practices are becoming an increasingly important priority with 
East Bay Habitat projects and with each learning experience, the lessons will be carried over 
towards future accomplishments.  

FFoorr  mmoorree  iinnffoorrmmaattiioonn  
 Project contact:  

Jim Bergdoll 
Project Manager 
East Bay Habitat for Humanity 
510-251-6304 
jim@eastbayhabitat.org 

 Website: http://www.eastbayhabitat.org 

Sun shades on south facing windows 
reduce the intensity of solar heating 
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AAbboouutt  tthhee  GGrreeeenn  AAffffoorrddaabbllee  HHoouussiinngg  CCooaalliittiioonn  
We are a coalition of San Francisco Bay Area public-sector and private-sector professionals 
committed to incorporating green building practices into the construction, operation, and 
maintenance of affordable housing. Through education and outreach, we promote the use of 
construction materials and practices that conserve energy and water; minimize construction 
waste; use resource-efficient materials; promote good health for both the construction workers 
and the occupants; are durable and easily maintained; are integrated to the site and region; and 
enhance housing affordability. Success in this endeavor will produce economic and quality-of-
life benefits for tenants, improve the financial bottom line for property owners, and generate 
economic and environmental benefits for the local, regional, and world community. 

For more information about the Coalition, call Bruce Mast at 510-271-4785 or visit our website 
at www.GreenAffordableHousing.org . 

DDiissccllaaiimmeerr  
Development of this case study was funded by California ratepayers under the auspices of the California Public 
Utilities Commission. Contents are provided for general education and informational purposes only and do not 
constitute an endorsement, approval, or recommendation of any kind. The actual suitability and applicability of this 
information for a given use depends upon a host of project-specific considerations. The Green Affordable Housing 
Coalition disclaims all warranties, express or implied, and strongly encourages the reader to consult with a 
construction professional and/or product supplier before applying any of this information to a specific use or 
purpose. 


