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O
ak Forest Neighborhood 
Library, which first 
opened in 1961, was 
originally designed 

by Goleman & Rolfe Architects 
to focus on a tree-filled site with 
an open plan and custom modern 
furnishings. This facility, dubbed 
a “modern milestone” in recogni-
tion of its architectural style, was 
also the proud recipient of the 
half-millionth book of the Houston 
Public Library (HPL) system upon 
the library’s opening, according to 
Houston Chronicle archives. 

However, a half-century later, the 
library’s original layout was no lon-
ger ideal for users. All age groups 
shared a single space for stacks, 
reading and computer access. 
Public entry on the north was 
completely disconnected from the 
shaded lawn and neighborhood on 
the west, and the single large read-
ing room windows overlooked unat-
tractive strip center parking.

 The renovation design team tackled 
these problems by adding new wings 
and a second entrance while preserv-
ing the facility’s architectural style.

Integrating Old and New
The library today includes a 4,500 ft2  
addition and the completely reno-
vated 7,500 ft2  original structure. 
New adult and teen wings define the 

neighborhood pedestrian entry and 
outdoor reading room under mature 
oak and pine trees on the west. 

Within the original space, staff 
areas, conference space, rest rooms 
and mechanical areas occupy a new 
service zone to the south, giving 
the children’s area access to natu-
ral light to the north. The original 
tile mosaic and globe light canopy 
of the old circulation desk were 
restored to create a toddler-sized 
reading nook. Lobby space, lit by a 
continuous shaded clerestory, occu-
pies the seam between old and new 
and unites the two entries.

New materials, systems and details 
reflect the integrity of the original 
architecture while aiming for 21st-
century performance, restoring the 
institution to its original intent and 
reconnecting it to the community. 

The use of energy from off-site 
renewable sources, building reuse, 
recycled content and regional build-
ing materials, and increased air qual-
ity and daylighting provide benefits 
to the environment and the building 
occupants. Library patrons can learn 
about the sustainable measures of the 
project from a board prominently dis-
played in the library and a slide show 
on a television monitor.

Oak Forest Neighborhood Library, 
with its renovations and additions, 
reopened in April of 2011 to neigh-
borhood praise for its respectful 
approach to preserving the character 
of the existing library. The original 
building’s restored signature green 
tile mosaic still graces the parking 
entry area on the north, but now 
the neighborhood, including Oak 
Forest Elementary School across the 
street, is welcomed by a tree-shaded 

Opposite The new north entry of the 
Oak Forest Neighborhood Library is a 
double height space that also acts as 
the seam between the old and new. The 
original Italian mosaic tile wall was saved 
and refurbished.

Above Right The adult living room is a 
quiet space to read and faces the tree 
filled garden. The original furniture was 
rehabilitated and reupholstered.
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B U I L D I N G  AT  A  G L A N C E

Name Oak Forest Neighborhood Library

Location Houston

Owner  
Houston Public Library/City of Houston

Principal Use Library  
  Includes Meeting room, office area, 

kitchen/break area, server room, 
children’s reading room, teen reading 
room, adult reading room,  
lobby/entry

Staff Seven

Expected (Design) Occupancy  
12,000 visits per month 
 Percent Occupied 100%

Conditioned Square Footage 12,000

Distinctions/Awards 
AIA/ALA Library Building Award, 2013; 
LEED Gold-NC v2.2, 2011

When Built 1961 
 Major Renovation 2011 
  Renovation Scope Renovation of 

7,500 ft2 and addition of 4,500 ft2 
including HVAC, envelope,  
bathrooms, lighting

Total Renovation Cost $3.6 million 
(includes site work) 
  Cost per Square Foot $300 

(includes site work)

NOSTALGIA
NEIGHBORHOOD

People love their libraries and nearly 50 years after the Oak Forest 

Neighborhood Library opened, nostalgia remained for the mid-century 

architecture. But, the brick and glass building was undersized, 

inefficient and inaccessible, no longer meeting the Houston Public 

Library system’s standards or the needs of the neighborhood residents. 

The decision to save the Oak Forest Neighborhood Library due to 

the historic significance of its mid-20th century design was the first 

important step in its sustainable redesign.
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Innovation
The project received several LEED 
Innovation in Design credits that 
helped propel the project to exceed 
City of Houston sustainability 
goals, which specify LEED Silver 
certification for all its major new 

second entry and outdoor reading 
room framed by new dedicated adult 
and teen areas on the west. Each age 
group now has appropriate facilities, 
furnishings and technology, ranging 
from early-literacy computers for 
toddlers to video game consoles for 
teens to quiet space with contempla-
tive garden views for adults. 

Site
The site, which was remediated dur-
ing the renovation to address asbes-
tos in the building, is located in a 
dense development with access to 
area services, businesses and four 
bus routes within one-quarter mile 
of the building. Bicycle racks and 
shower facilities for employees help 
reduce reliance on automobiles. 

No new parking was added, open 
space was maximized, and the 
project includes a roof with a Solar 
Reflectance Index (SRI) value of 
95; each helped reduce the overall 
heat island effect. The SRI value is 
a measure of a surface’s ability to 
reflect solar radiation; a standard 
black roof would have an SRI of 0 
and a standard white roof would 
have an SRI of 100.

and renovated buildings.  One 
Innovation in Design credit was 
received for exemplary tree preser-
vation. The project saved 14 exist-
ing trees from removal. The mature 
existing trees are integral to the 
project design, providing shading 
and surrounding an outdoor garden 
and reading deck that the lobby, 
teen reading room, and adult areas 
all overlook. 

Other Innovation in Design credits 
were received for educational out-
reach, exemplary performance for 
water use reduction and exemplary 
performance for green power. The 
design team provided a case study 
and tour guide so visitors could 
learn about the sustainable aspects 

of the building. Low flow shower 
heads and lavatories with a 10 
second operating cycle, dual flush 
water closets, and low flow urinals 
account for a calculated 40.9% 
water use reduction from baseline. 

The electricity for this building 
comes from the City of Houston, 
which has a two-year contract to 
purchase 140 MW of renewable 
energy, making Houston the largest 
municipal buyer of renewable power 
in the country. The city negotiates 
the fixed price for a citywide bulk 
rate for renewable energy, and has a 
contract with Reliant Energy, which 
owns or purchases power from gen-
eration assets that use renewable 
energy sources including wind, solar 
energy, landfill gas and coal refuse. 

The design team used energy 
modeling for efficient envelope and 
mechanical system design. The origi-
nal building, located at 29° N, faces 

E N E R G Y  AT  A  G L A N C E

Annual Energy Use Intensity (EUI) (Site)  
69.66 kBtu/ft2 
 Electricity (From Grid) 69.66 kBtu/ft2

Annual Source Energy 233 kBtu/ft2

Annual Energy Cost Index (ECI) $1.81/ft2

Annual Load Factor 47.24%

Savings vs. Standard 90.1-2004 
Design Building 29.2%

Percentage of Power Represented by 
Renewable Energy Certificates 100% 
(City of Houston purchases all its elec-
trical energy from renewable sources.) 
  Number of Years Contracted to 

Purchase RECs Two years

Heating Degree Days (Base 65˚F) 1,358

Cooling Degree Days (Base 65˚F) 3,449

Annual Hours Occupied  
Approx. 1,750 hours

Annual Water Use 390,000 gallons; 
40.9% predicted improvement over 
LEED v2.2 baseline

W AT E R  AT  A  G L A N C E

R E N O VAT I O N  S A V I N G S

One way municipal building owners can 
be environmentally responsible is to 
maintain and renovate existing build-
ings to both save the embodied energy 
in the building materials and maintain 
the cultural memory of important 
civic buildings. 

Perhaps the most sustainable aspect 
of this project is the building reclama-
tion. Renovating the existing building 
shell allowed 1,314,000 MJ of embod-
ied energy to be saved by reusing the 
existing concrete foundation, clay tile 
walls, brick cladding and steel struc-
ture. In addition, 212,000 lb of building 
materials were kept out of the landfill. 

In fact, 88.6% of the existing wall, 
floor, and roof elements were main-
tained in the new facility, which reduced 
the overall construction cost compared 
to a similarly sized newly constructed 
facility. The estimated cost savings  
resulting from renovating the existing 
structure rather than building an all 
new building was between $1 million 
and $1.5 million (savings calculated 
after construction was complete).

Top The teen reading room is housed in one 
of two wings added during the renovation 
and expansion project. It faces the existing 
trees and has large ceiling panels that float 
below the exposed roof deck. 

Above The existing ceramic tile mosaic 
wraps into the interior space and defines a 
reading nook for children underneath the 
existing canopy.

Right The new west entry faces the neigh-
borhood and provides an open, inviting con-
nection to the residential area and school 
across the street. The ramp also leads to the 
elliptical shaped reading deck.

The double height lobby allows librarians 
to have good visual connection to all of 
the library areas and both entries. The 
interior and exterior of the upper walls are 
wrapped in ipe, a weather-resistant hard-
wood from Central or South America. A 
custom circulation desk mimics the shape 
of the exterior reading deck.
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efficiently than the original build-
ing). It is not clear if this lower than 
expected building performance is 
due to occupant activities or opera-
tion. Annual Energy Use Intensity 
(EUI) is 69.66 kBtu/ft2.

HVAC
The existing HVAC system was 
removed and a completely new 
system, using high efficiency units 
with air pretreatment and dehumidi-
fication, was installed to serve the 
new and renovated space. The new 
HVAC system serving the 12,000 ft2 

library includes a 15,400 cfm Texas 

north and is oriented along an east/
west axis. This orientation was main-
tained, though the building now opens 
to the largely shaded west garden. 

The building is designed to save 
29.2% in energy cost savings 
relative to California Title 24-2005 
baseline building. Even though the 
building was commissioned, actual 
building performance has not kept 
pace with that model (though it 
is still operating about 25% more 

Water Conservation Low flow fixtures 
used throughout. The building uses 40.9% 
less water from calculated baseline.

Recycled Materials Recycled rubber 
flooring throughout. Reused existing 
building foundation, structure and shell. 
Reused bricks from exterior wall removed 
to make way for the new addition.

Daylighting 75% of occupied spaces; 
daylight harvesting system installed in 
open areas.

Individual Controls Workstations in 
office areas provided with LED task 
lighting with occupancy sensors. 

Transportation Mitigation Strategies  
The library is located on a previously 
developed site that is well connected 
to area services and served by four 
public transportation bus lines. Bicycle 
racks and shower facilities are available 
for employees. 

Other Major Sustainable Features  
Building reclamation, green power sourc-
ing and regional and recycled materials.

KEY SUSTAINABLE FEATURES
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Residential Neighborhood

Retail Shopping Center

BankExisting Entrance + Parking 
Blocked from Neighborhood + School by Bank

New Entrance + Courtyard
Engages Neighborhood and 
Creates Link Between Library 
and Elementary School

New Lobby Links Existing
 + New Entrances

S I T E  L AYO U T

Top left The adult reading room and the teen 
reading room are clad in glass. The upper 
glass panels have a ceramic frit to reduce 
heat loading. 

Top Right The original canopy above the 
circulation desk was reinterpreted as a low 
ceiling for the children’s reading nook. The 
existing round pendant light fixtures inspired 
the light fixture choice in the new lobby.

Above The reading deck and the adult reading 
room beyond can be viewed from the lobby. 
The original single-glazed window wall was 
replaced with thermally insulated clear glass. 
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The light gray area indicates the existing building. The yellow rectangle is the new double 
height lobby, and the two blue rectangles are the new reading rooms for adults and teens.

Advertisement formerly in this space.
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with a direct expansion cooling coil, 
40-ton condensing unit, and electric 
duct heaters. Outside air brought 
into the building is pretreated or 
dehumidified, cooled or heated by a 
100% outside air unit.

Moisture is removed from the 
outside air before it enters the 
building. This effectively controls 
the humidity in the building. Any 
moisture generated in the building 
is removed by the cooling coil in the 
air-handling unit. 

The return air flows through face 
and bypass dampers, which direct 
the air over the cooling coil, or 
bypasses the cooling coil, and is 
mixed back together with outside 
air, then delivered to the spaces. 
A constant air temperature leav-
ing the coil ensures that the coil is 
dehumidifying at any load condi-
tion. When the outside air tempera-
ture drops and cooling is no longer 
required, electric heaters in the 
ductwork downstream of the air-
handling unit are energized.

The system in the original 
7,500 ft2 building was a single zone, 
constant volume air-handling unit, 
which used chilled water cooling 

bypass multi-zone air-handling 
unit,  so called because it allows 
for adequate dehumidification in 
the hot and humid climate zone, 

2 in. of polyisocyanurate insulation 
(4 in. at new construction) to create 
an R-25 assembly at new roofs and 
an R-19 assembly at existing roof 
areas. Limiting the thickness of the 
insulation at the existing roof was 
required to replicate the building’s 
original details and fascia profile.

Materials
Regional and recycled materials 
and low-emitting adhesives, seal-
ants, paints, and composite wood 
are used throughout. Of the total 
value of building materials used in 
the project, 12.8% was manufac-
tured within 500 miles of the site 
and 18.9% was manufactured with 

The percentage of glazing is 34%, 
with full height glass walls fac-
ing the public entries and largely 
solid brick walls facing the nearby 
adjacent structures. The new win-
dow wall system has 64% visual 
transmittance, a solar heat gain 
coefficient of 0.27 and an effective 
U-factor of 0.28. 

The original building exterior 
walls did not contain thermal insu-
lation. As part of the renovation, 
insulation was added to all exterior 
walls, placed in a new metal stud 
wall that lines the interior. 

Additional insulation was added 
to the roof to increase thermal 
performance and to help with roof 
drainage. A fully adhered white 
thermoplastic polyolefin (TPO) roof, 
60 mil, was placed over tapered 
polyisocyanurate insulation over 

removed. The new window wall sys-
tem uses thermally insulated clear 
glass with a ceramic frit panel on 
the upper levels to reduce heat gain. 

to chill the air and boiler heat to 
reheat the air to maintain room 
temperature. Before the renovation, 
the chilled water system had been 
changed to direct expansion cooling 
with air-cooled condensing units. 

The original system was efficient 
for the early 1960s, but is not effi-
cient by today’s standards. The new 
system saves energy by delivering 
constant volume airflow at a low 
pressure. The mixed air temperature 
is closer to the room temperature, 
which allows for better air mixing 
and better comfort control. 

The dehumidification unit uses a 
desiccant to remove moisture from 
the air. The desiccant is recharged by 
the condenser heat from the cooling 
cycle in the unit. The energy used 
for cooling the outside air is also the 
energy used to dehumidify the out-
side air. This is a very efficient way of 
conditioning 100% outside air. 

Envelope
The original thermal envelope also 
needed enhancement. The origi-
nal single glazed window wall was 

Building Owner/Representative  
Venky Nagasandra with City of 
Houston General Services Department 
and Wendy Heger, John Middleton, 
and Carter Roper with Houston 
Public Library

Architect, Lighting Design  
Natalye Appel + Associates with 
Architect Works, Inc. (now Donna 
Kacmar, FAIA), and James Ray 
Architects (now Energy Architecture)

General Contractor Teal Construction

Mechanical, Electrical Engineer  
Jones Engineers, Inc.

Energy Modeler James Ray Architects

Structural Engineer  
Garza + McLain Structural Engineers

Civil Engineer  
Martinez, Guy & Maybik, Inc.

Landscape Architect  
The Office of James Burnett

LEED Consultant  
Beck Group LEED Consultants

Commissioning Agent Fred Dydeck

Universal Design, Furniture, Signage  
Inclusion by Design, LLC

BUILDING TEAM

L E S S O N S  L E A R N E D

Early Investigations of Existing Conditions 
Can Help Control Costs. During construc-
tion it was found that the existing roof 
deck had deteriorated and needed replac-
ing. This led to some time delays and 
change orders. Now the City of Houston’s 
General Services Division and the Houston 
Public Library (HPL) recommend a thor-
ough investigation, including coring the 
roof of existing buildings during the early 
design phases, so any replacement can 
be part of the original construction docu-
ments and contract.

Protecting Existing Trees Can Require Extra 
Care. The project team saved 14 existing 
trees, exceeding the City of Houston’s 
requirements for tree preservation. The 
design team provided a detailed tree 
preservation plan, which made the require-
ments clear. The plan aimed to keep con-
struction away from the root systems of 
the existing trees. 

Hand digging for utilities and foundation 
was required to prevent harming the root 
systems of the trees. Some pruning of the 
existing roots was required at the grade 

beams; the tree protection company applied 
a sealer to treat the cut ends of the roots. 

The hand digging and additional measures 
required to protect the roots of the existing 
trees actually met little resistance from the 
contractors and resulted in little additional 
cost. The measurable environmental ben-
efits of the preservation of mature trees 
includes carbon sequestration, providing a 
connection to nature for library customers, 
reducing the solar heat gain for the building 
and site, and preserving the existing eco-
system in the tree canopy.

Security Issues Need to be Considered in 
Building Design. A theft of exterior HVAC 
equipment required use of temporary 
units, perhaps influencing performance. 
Due to similar problems in many areas of 
town, the HPL standards now require that 
all exterior equipment be placed on the 
roof of the building or be enclosed by a 
strong security cage. The exterior equip-
ment for this building was originally pro-
tected by a standard fence enclosure, and 
the replacement equipment is now located 
within a new security cage.

The elliptical reading deck wraps around 
an existing tree and is nestled between the 
adult and teen reading rooms.
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Roof
Type 60 mil fully adhered white thermo-
plastic polyolefin (TPO) over tapered poly-
isocyanurate insulation over 2 in. layer 
of polyisocyanurate insulation at existing 
conditions and 4 in. polyisocyanurate 
insulation at new conditions over metal 
deck, with R-30 batt insulation fastened 
to underside of deck at existing con-
struction (existing conditions prevented 
additional insulation above deck). 
Overall R-value R-25 at new conditions, 
R-19 at existing conditions
Solar Reflectance Index (SRI) 95

Walls
Type 4 in. masonry veneer over 5/8 
in. damp-proofed sheathing over 6 in. 
steel studs with batt insulation
Overall R-value 19
Glazing Percentage 34%

Windows 
Effective U-factor for Assembly 0.28
Solar Heat Gain Coefficient (SHGC) 0.27
Visual Transmittance 64%

Location
Latitude 29° 
Orientation The front door of the build-
ing faces north. The building is oriented 
along an east/west axis.

B U I L D I N G  E N V E L O P E

E L E C T R I C I T Y  U S E  ( K W H ) , 
J U LY  2 0 1 2 – J U N E  2 0 1 3

July 12 25,960

August 12 28,360

September 12 29,800

October 12 28,720

November 12 24,960

December 12 16,920

January 13 12,720

February 13 15,760

March 13 12,400

April 13 11,920

May 13 14,280

June 13 16,280

Total 238,080



construction indoor air quality plan 
was also used during construc-
tion. MERV 8 and MERV 13 filters 
were used during construction, and 
MERV 13 filters were installed at the 
end of construction. Baseline test-
ing, flushing with outdoor air and 
retesting was completed, bringing 

recycled content. In addition, 100% 
of the wood used in the project was 
harvested from Forest Stewardship 
Council certified forests. 

Indoor Air Quality
Even though low emitting prod-
ucts were used in the project, a 

and cultural benefits. The reno-
vated library now uses energy and 
water more efficiently while serving 
customers more effectively. While 
renovating older buildings some-
times requires additional measures 
to maintain site or architectural fea-
tures, the end result for this library 
and the response by visitors easily 
justifies the extra attention required 
during the project. •

renovation. The building also is a 
favorite for librarians to work in due 
to its light filled open spaces with 
views to the exterior. 

Customers are happy the original 
building was saved and enjoy the 
new usefulness of the renovated 
facility. Roselyn Ford, an Oak 
Forest Neighborhood Library cus-
tomer, told the Houston Chronicle 
before it reopened, “I love the fact 
that the library system listened 
to our suggestion to preserve the 
original look of the library, so when 
we’re able to start using the library 
again, it will still feel like home.” 

Conclusion
The Oak Forest Neighborhood 
Library demonstrates that preserv-
ing and modifying older buildings 
can reap financial, environmental 

Lighting
The new organization of the build-
ing also allows natural daylight-
ing for 75% of occupied spaces, 
and the artificial lighting system 
has automatic controls, helping 
conserve energy when additional 
lighting is not required. The design 
team provided energy modeling on 
the daylight harvesting system for 
the direct/indirect lighting, which 
includes T5 and T8 fluorescent 
fixtures. The modeled system con-
vinced the client to invest in the 
controls, which had a short-term 
payback period. 

Response
The renovated library is very well 
attended, with about 12,000 visits 
by library customers per month; 
visits increased 32% after the 

indoor air quality into compliance 
with the concentration limits before 
occupancy. Indoor air quality is fur-
ther enhanced with carbon dioxide 
monitoring and heavy-duty stainless 
steel recessed walk-off mats that run 
wall to wall inside the vestibule at 
each entryway. 

A B O U T  T H E  A U T H O R S

Natalye Appel, FAIA, is principal of 
Natalye Appel + Associates Architects 
in Houston.

Donna Kacmar, FAIA, is a practicing 
architect and an associate professor 
at the University of Houston where she 
also directs the Materials Research 
Collaborative. 

Above The original library, which opened in 
1961, consisted of a single open space with 
a dropped ceiling and lower canopy at the 
entry and circulation desk.

Left The teen reading room has high ceil-
ings and receives ample natural light. Some 
75% of the library receives daylighting, and 
automatic controls help conserve energy 
when artificial lighting is not needed.

Light Sensible/Luis Ayala
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