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PRIMARY STRATEGY
Lower loads by creating efficient buildings, 

emphasizing passive & non-mechanical techniques.

SECONDARY STRATEGY
Selection of efficient mechanical systems and 

heating & cooling devices.

THIRD STRATEGY
Lighting and energy analysis to optimize and 

reduce building loads.

Desert Crust Roofs
Insulation value
Pollinator habitat

Rammed Earth 
Low embodied energy
Reusable formwork
Smart thermal massing
Passive solar heating
Historic local link

Lighting
Low energy use
Enduring value
Maximum controllability

Solar PV Array Options
Roof integration
Canopy integration
Covered parking
Off-site array 

Polished Concrete Floors
Maximum durability
Low maintenance
Exposed local aggregate

Compacted Earth Circulation
Stabilized decomposed granite
Polished over time with use

Operable Partitions
Light flow
Distant view corridors
Air circulation
Visual connection to nature

Minimal Grading
Finish floors follow 
natural topography

Floating Roofs
Unique 2-D shadow
Functional 3-D shade
Diffuse natural light

Interconnecting Shade Canopies
Patterned after desert shade 
tree canopies

Open Systems
Allow airflow over skin
Exhaust heated air
Provide cross-ventilation

Structures Under Pavilions
Self-shading concept
Maintains historic flows and conveyance
Provides opportunity for exterior circulation

Natural Structural Features
Fractal patterns of desert trees
Undulating sculptural walls
Natural building materials

Rain Collection
Features that celebrate rain events
catchment and landscape distribution
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Sun setting from within the Mcdowell Mountains.
Photo courtesy of CEBImagery via Flickr.
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“Study nature, 
love nature, stay 
close to nature. 
It will never fail 
you.”
- Frank Lloyd 
Wright
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Executive Summary

Introduction
This memo will help the development team understand which specific sustainability strategies and 
goals are critical in order to create the premier environmentally progressive experience in the Sonoran 
Desert. It includes detailed analysis and next step guidance to help the Desert Discovery Center design 
team ensure that sustainability is a cornerstone of the project.

The vision for the Desert Discovery Center (DDC) is to create an interpretive, educational and research 
center intended to enhance the McDowell Sonoran Preserve experience. The DDC is envisioned to be 
the focal point for education, research and dialogue about human interaction with arid environments 
as exemplified in the unique Sonoran Desert. The DDC will provide authentic and authoritative 
exhibits, programs and activities for residents, students, visitors, researchers, environmentalists and 
policy makers. Experiences will be inspiring and engaging, blurring the lines between education and 
entertainment in an “only here” immersion in the beautiful McDowell Mountains and Sonoran Desert. 

In order to achieve the DDC goal of being a model of sustainable design and practice, Terrapin 
believes that the project should accomplish the following: 

• Foster a net increase in habitat
• Conserve critical habitat and natural resources
• Create high performance-buildings
• Promote active living and wellness
• Connect with the local community

Project History 
Scottsdale always has been a place for big ideas and special accomplishments – foremost among 
them the creation of the McDowell Sonoran Preserve. The DDC educational/interpretive center 
concept has been a part of the Preserve vision and has been identified in City planning documents and 
publications dating back to the McDowell Mountain Task Force in 1993, even before the first tax vote 
in 1995. At least six unanimous City Council actions over the past 20 years have acknowledged or 
accepted reports locating the DDC at the Gateway to the McDowell Sonoran Preserve. 

Over the past 20 years the DDC concept has been discussed in numerous City meetings, open houses 
and community conversations. The concept has evolved from that of a basic information center into a 
global center focused on tourism, research, education and policies regarding sustainable living in arid 
environments. 

Desert Discovery Center Scottsdale (DDCS), the City’s nonprofit partner in planning the project, is 
building upon the work that has emerged from multiple previous studies reconsidering all aspects in 
terms of a new economy, new partners and a new vision. This includes expanding on the extensive 
public outreach done for the Phase II study in 2010, as well as the more than 200 meetings held with 
key stakeholders over the past two years.
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Site Precedents 
It is important to understand the existing site from both the ecological framework in addition to the 
existing architecture. Currently, there are two buildings within the gateway area both designed by 
Weddle Gilmore Blackrock Studio. The structures feature design strategies that blend well with the 
desert and include sustainability efforts. Several of these design features may apply to the DDC 
including: 

• Rainwater catchment and distribution system
• A “structure under a pavilion” design strategy
• Maintaining historic flows and conveyance channels 
• Stone roof system
• Photovoltaic array  

Gateway Trailhead Building
Image Credit: Bill Timmerman via Arch Daily
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Recommendations/Next Steps

To ensure the success of the DDC, there are some critical steps to be taken as the project 
moves forward. Based on the research and discussions with the design team, we recommend 
the following actions:

• Determine the final siting and orientation of the structures 

• Determine the final building materials 

• Select a renewable energy strategy 

• Select cooling strategies for structures and labs

• Determine ecological protection strategies 
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Sustainability Topics

Biophilic Design 
Biophilia is humankind’s innate biological connection with nature. It helps explain why crackling fires 
and crashing waves captivate us; why a garden view can enhance our creativity; why shadows and 
heights instill a fascination and fear; and why animal companionship and strolling through a park have 
restorative, healing effects. 

We understand that humans are an integral part of nature. This lends itself to cohesive design 
strategies that encourage experiences and outcomes that positively affect our minds, bodies, 
behavior, and environment. Interaction with nature enables a positive feedback loop of appreciation, 
stewardship, and affection for our surroundings, inspiring sustainability and the revival of our 
environment. This is especially important for many residents of the Sonoran Desert who lack a general 
reverence for the desert. 

It is imperative that the design of the DDC connects visitors with the surrounding desert through 
biophilic strategies that celebrate this natural context. The experience needs to heighten this 
connection to the desert without it feeling programmed. The 14 patterns of Biophilic Design can 
reduce stress, improve cognitive function and creativity, improve our well-being and expedite healing. 

14 Patterns of Biophilic Design 

Nature in the Space

Nature in the Space addresses the direct, physical and ephemeral presence of nature in a space or 
place. This includes plant life, water and animals, as well as breezes, sounds, scents and other natural 
elements. Common examples include potted plants, flower beds, bird feeders, butterfly gardens, water 
features, fountains, aquariums, courtyard gardens and green walls or vegetated roofs. The strongest 
Nature in the Space experiences are achieved through the creation of meaningful, direct connections 
with these natural elements, particularly through diversity, movements and multisensory interactions.  

Nature in the Space encompasses seven biophilic design patterns:

1. Visual Connection with Nature

A view elements of nature, living systems and natural processes. Interventions can include: 

• Bryophyte walls at various scales
• Access to perennial streams
• Views to landscape vistas

2. Non-Visual Connection with Nature 

Auditory, haptic, olfactory, or gustatory stimuli that engender a deliberate and positive reference to 
nature, living systems or natural processes. Interventions can include:

• Desert species plants that have distinct odors like creosote
• Water features that create sound as well as provide micro-cooling 
• An “edible desert” garden

3. Non-Rhythmic Sensory Stimuli 

Stochastic and ephemeral connections with nature that may be analyzed statistically but not be 
predicted precisely. Interventions can include:

10 T E R R A P I N  B R I G H T  G R E E N

• Sonoran Desert tall grasses in the landscape pallet 
• Features that interact with rain events
• Plant species that contribute to pollinators  

4. Thermal & Airflow Variability

Subtle changes in air temperature, relative humidity, airflow across the skin, and surface temperatures 
that mimic natural environments. Interventions can include:

• Structures that funnel air movement through corridors
• Spaces with micro-cooling effects
• Materials that contribute to the alliesthesia effect (the subjective perception of pleasure or 

discomfort from an external thermal condition based on internal homeostasis). For example, if 
you are hot, a cool stone surface will feel particularly good against your wrists. 

5. Presence of Water

A condition that enhances the experience of a place through seeing, hearing or touching water. 
Interventions can include:

• Water features that mimic the Sonoran Desert
• Pockets in the exterior walls that can capture rain
• Features that celebrate rain events

6. Dynamic and Diffuse Light 

Leverages varying intensities of light and shadow that change over time to create conditions that occur 
in nature. Interventions can include:

• Structures that create unique shade patterns
• Sunset viewing platforms
• Interior lighting that can be adjusted based on time of day and seasons

Rain Chain at Phoenix Convention Center

Photo Credit: Ten Eyck Architects

P | 75 
July 2017

NET ZERO, LEED, ENVIRONMENTAL OPPORTUNITIES REPORT

Desert Discovery Center | Architectural Final Report
SWABACK PARTNERS 



11D E S E R T  D I S C O V E R Y  C E N T E R    ENVIRONMENTAL OPPORTUNITIES REPORT

7. Connection with Natural Systems

Awareness of natural processes, especially seasonal and temporal changes characteristic of a healthy 
ecosystem. Interventions can include: 

• Landscaping that celebrates desert vegetation blooming cycles 
• Integrate the site structures into the existing washes and arroyos
• Visible rainwater capture and rain chains 

Natural Analogues 

Natural Analogues addresses organic, non-living and indirect evocations of nature. Objects, materials, 
colors, shapes, sequences and patterns found in nature, manifest as artwork, ornamentation, furniture, 
decor, and textiles in the built environment. Mimicry of shells and leaves, furniture with organic shapes 
and natural materials that have been processed or extensively altered (e.g., wood planks, granite 
tabletops), each provide an indirect connection with nature: while they are real, they are only analogous 
of the items in their “natural” state. The strongest in an organized and sometimes evolving manner.

Natural Analogues encompasses three patterns of biophilic design:

8. Biomorphic Forms & Patterns

Symbolic references to contoured, patterned, textured or numerical arrangements that persist in 
nature. Interventions can include:

• Artwork that evokes natural patterns seen in the desert
• Imprints of leaves or grasses in walls and walkways
• Sculptures or walls that undulate like canyon walls and rock formations

9. Material Connection with Nature

Materials and elements from nature that, through minimal processing, reflect the local ecology or 
geology and create a distinct sense of place. Interventions can include:

• Rammed earth, gabion walls, and other natural structural features
• Local reclaimed wood for wall coverings 
• Integrate saguaro skeletons, ocotillo, cholla and other desert materials into the structures

10. Complexity & Order

Rich sensory information that adheres to a spatial hierarchy similar to those encountered in nature. 
Interventions can include:

• Use fractal patterns into shade structures
• Design spaces to have columns that mimic saguaro skeletons

Nature of the Space

Nature of the Space addresses spatial configurations in nature. This includes our innate and learned 
desire to be able to see beyond to see beyond our immediate surroundings, our fascination with the 
slightly dangerous or unknown; obscured views and revelatory moments; and sometimes even phobia 
inducing properties when they include a trusted element of safety. The strongest Nature of Space 
experiences are achieved through the creation of deliberate and engaging spatial configurations 
commingled with patterns of Nature of Space and Natural Analogues.

12 T E R R A P I N  B R I G H T  G R E E N

Nature of the Space encompasses four biophilic design patterns:

11. Prospect

An unimpeded view over a distance, for surveillance and planning. Interventions can include:

• Platforms that have long views of the mountains and the city
• Design a few points within the project that allow a view through the entire space
• Design interior spaces to have special viewshed reveals 

12. Refuge

A place for withdrawal from environmental conditions or the main flow of activity, in which the individual 
is protected from behind and overhead. Interventions can include:

• Small rest areas that have vegetated overhead coverings and back protection 
• Design refuge spaces that can be changed/adjusted (forts for children)
• Consider designing a few refuge spaces for larger groups with booth seating paired with 

prospect views

13. Mystery

The promise of more information, achieved through partially obscured views or other sensory devices 
that entice the individual to travel deeper in the environment. Interventions can include:

• Design for viewshed surprises, even better if they change seasonally 
• Take design cues from slot canyons and meandering trails
• Design some short viewsheds to have only partial information at the termination 

14. Risk/Peril

An identifiable threat coupled with a reliable safeguard.  Interventions can include:

• Design the pedestrian bridge to traverse an arroyo or wash
• Design walkways that integrate water and stepping stones
• Design some of the roofs to be accessible 

Mystery and Biomorphic Forms at the Arabian Public Library
Photo Credit: Ellen Forsyth via Flickr 
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Materials 

Materials selection for the DDC will have an impact on sustainability from an environmental perspective 
as well as an impact from a community education perspective. Therefore, it is critical that the materials 
be part of the educational story in a way that helps visitors understand that their own decisions impact 
the Sonoran Desert. 

Rammed Earth 

Rammed-earth structures are thought to be more sustainable and environmentally friendly than popular 
building techniques. Because rammed-earth structures use locally available materials, they usually have 
low embodied energy and generate very little waste. The soils used are typically subsoils low in clay 
(between 5% and 15%), allowing the topsoil to be retained for agricultural use. When the soil excavated 
in preparing the building’s foundation is used, the cost and energy consumption for transportation are 
minimal.

The formwork panels can be removable and can be repeatedly reused, reducing the need for wood. 
Mixing cement with the earth can counteract sustainable benefits such as low embodied energy and 
humidity control since manufacture of the cement itself adds to the global carbon dioxide burden at a 
rate of 1.25 tonnes per tonne of cement produced.

The density, thickness and thermal conductivity of rammed earth make it a particularly suitable 
material for passive solar heating, which will benefit the DDC in the winters if the orientation is correct. 
Warmth takes almost 12 hours to work its way through a rammed-earth wall 35 cm (14 in) thick.

Although it is a low greenhouse emission product in principle, transport and cement manufacture can 
add significantly to the overall emissions associated with typical modern rammed earth construction. 
The most basic kind of traditional rammed earth has very low greenhouse gas emissions but the more 
highly engineered and processed variant of rammed earth has the potential for significant emissions.

This style of construction also blends well into the natural setting of the desert and is benign as it will 
eventually erode back into the desert. Additionally, it has a strong historical sense of place component 
as it was used to construct many of the Hohokam structures circa 1300.

Desert Living Wall

The design and materials of the first immersion structure should differentiate it from the rest of the 
DDC by integrating a desert living wall system. This can be accomplished by integrating a seeded 

Hohokam “Stonehenge” Structure
Image Credit: thelonleytourist via Flickr.

Existing Gateway Structure
Image Credit: Bill Timmerman via Arch Daily
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growing medium within a gabion wall system. The seeded zones could be keep moist by integrating an 
efficient drip system until the plant species are well established. A similar system can be found at the 
Phoenix convention center, although it is watered from the HVAC condensate. 

A similar example of a desert living wall is located at the Phoenix Convention Center, which according 
to the design team was inspired by the distinctive geology and microclimates of the region. The 
amenity was created to mimic a lush canyon seep in the Arizonan desert. A 120-foot-long steel mesh 
wall serves as an armature for a vibrant assortment of Sonoran Desert plants fed by condensate 
harvested from the convention center’s air conditioning system.   

Recycled Content Materials

During our meetings and discussion, there was an interest in integrating recycled or upcycled materials 
into the structures. While this seems like an interesting concept, Terrapin thinks that integrating 
recycled materials into an entire structure or wall system will be a distraction from the overall mission 
of the DDC. However, there may be opportunities to integrate some smaller features that contain 
recycled content. Interventions may include:

• Paperstone - FSC certified recycled paper used for countertops 
• Ultratouch Insulation - recycled denim insulation made in Chandler, AZ
• IceStone - countertop material using recycled glass and stone aggregate
• Upcycled custom desks or workstations using waste materials 

Flooring

Compacted Earth

One of the flooring ideas mentioned by the design team was to think about how Native Americans, 
specifically the Navajo tribe, stabilized floors where they worshiped and took shelter. The Navajo 
Hogan floors are typically a compacted dirt that have been polished over the years by normal use. 
While we think the idea of a purely natural floor is a noble goal, there is concern about its longevity 
given the amount of traffic that the DDC is projected to receive. 

Polished Concrete

Polished concrete is a good sustainable flooring option for the DDC since it doesn’t require any 
additional materials or coatings, and provides a durable surface for highly trafficked areas. The exact 

“Habitat” wall system at Phoenix Convention Center
Photo Credit: Ten Eyck Architects
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appearance of the finished floor will depend heavily on the type of concrete mixture, aggregate, and 
polishing method. A rougher finish with coarse exposed local aggregate would align with the aesthetic 
of the DDC and feel closer to place. Using a high proportion of fly ash in the concrete mix is another 
sustainable option and will make the concrete appear more beige in color.  

Road Oyl

Road Oyl is a resin-modified emulsion treatment for bare earth areas and unpaved road surfaces to 
control dust problems. It can be applied on top of dirt roads and paths to bind the road aggregate 
for a smooth, durable surface. It is a natural substance made from pine rosin and pine pitch, which 
are produced during timber processing. It is therefore environmentally-friendly and non-hazardous for 
outdoor pathways and roads at the DDC. However, it should not be used for indoor flooring because of 
health concerns around VOCs and off-gassing.

Energy 
Aggressive energy reduction strategies can have multiple benefits, including lowering carbon emissions 
to mitigate climate change, producing more thermally comfortable buildings, improving the resilience 
of overstretched utility systems, and protecting facilities against future energy price shocks.

Net Zero Energy    

The definition of a net-zero energy (NZE) building as defined by the Department  of Energy (DOE) is an 
energy-efficient building where, on a source energy basis, the actual annual delivered energy is less 
than or equal to the on-site renewable exported energy. 

These projects are sometimes also called Zero Energy and are still reliant on the electrical grid. This 
differs from stand alone buildings which are not connected to the electrical grid. Off-grid projects 
require larger renewable energy systems, batteries, and frequently other backup generation systems. 
A hybrid approach is where a  projects has the capability to run independently if the grid fails (called 
‘islanding’). The U.S. military uses this hybrid strategy for installations in their Net-Zero Plus initiatives.

Some of the drivers for NZE include concerns about climate change, carbon emissions, fluctuating 
energy costs, and the reliability and resilience of the grid. Code initiatives, like Architecture 2030, seek 
to move all US energy codes to require net-zero for new construction by 2030 and is now part of the 

Etsy reception desk made of recycled/found materials
Photo Credit: April Rinn via Flickr
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California Title 24 energy code process. Rating systems like Energy Star, LEED, Passive House, and 
Living Building Challenge are all seeking to move building energy use in this direction. 

With enough solar panels, almost any building can achieve net-zero energy, assuming cost and 
available surface area are no object. Early passive and active solar buildings were frequently designed 
as good solar collectors, but not great living spaces. The best strategy is to design good buildings 
that incorporate high levels of energy efficiency. 35–40% energy savings beyond current energy codes 
is considered the target range for NZE buildings. 

Energy Reduction Strategies

An effective energy reduction strategy for the DDC is more than a list of technologies, it is a hierarchy 
of steps. First, lower the loads by making the buildings very efficient, with an emphasis on passive or 
non-mechanical techniques. The best buildings rely on basic passive design strategies, like increased 
insulation, air tightness, prevention of thermal bridging at joints, high performance windows, natural 
ventilation when appropriate, and good orientation and shading. The selection of efficient systems and 
heating and cooling devices comes second. These systems may be reduced in size due to the lower 
energy loads from good passive design. Third, the design team should conduct an energy analysis of 
the proposed ASU labs. A lighting analysis will also need to be conducted.    

Vegetated Roofs 

Vegetated roofs not only increase insulation value for the buildings, also decrease water runoff, 
provide habitat for pollinators, improve the view shed from the hiking trails, and reduce urban heat 
island. Desert extensive vegetated roofs are lighter in weight than intensive roofs and typically include 
desert adapted or native Sonoran species plants, including tall grasses, barrel cactus, creosote, etc. 
This type of vegetated roof needs little maintenance or human intervention once it is established. 
If designed correctly, it will hibernate seasonally like the native Sonoran desert and will not require 
permanent irrigation.

Lighting  

Exterior lighting should be kept to an absolute minimum in order to avoid wildlife and neighbor 
disruption. Dark-sky compliant lighting fixtures would be very appropriate for this site. 

Lighting for interior spaces should be of the highest energy efficiency with maximize controllability. 
LED lighting should be integrated throughout the project due to its extreme energy efficiency and long 

Desert vegetated roof at the Getty Museum 
Photo Credit: Landscape Urbanism 
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life span. The cost of LED technology has been rapidly declining in the past few years. LEDs also now 
have  improved color quality and tunability. These lighting systems should be designed to match the 
daily shift in sunlight color and seasons in order to minimize circadian rhythm disruption.  

Energy Generation: Solar PV Arrays

Once the energy loads of the buildings are lowered, then it is time to consider renewable energy 
sources. Photovoltaic systems, either roof mounted or a ground mount solar shade structure, are an 
ideal renewable energy source for this climate. The prime location under consideration should be the 
large parking lot on the site. A solar PV parking structure would not only generate electricity for the 
site but also provide shade for the visitor’s vehicles.

PV chips have increased in efficiency and dropped significantly in price in recent years. Costs in PV 
technology has declined so much that in some electricity markets grid parity has occurred, this is the 
point where the technology is competitive with other generation sources on the grid.  There are some 
new innovations, such as extraction wire routing (e.g., TenK Solar), that improve the resilience and net 
daily output of an array. The cost of PV systems is  combination of the cost of the photovoltaic panels 
and the ‘balance of system” costs, including mounting racks, inverters, wiring, and construction costs. 
As the cost of panels has dropped, the balance of system costs have become more than 50% of total 
costs. 

DDC could partner with a solar provider to install and maintain a large ground mount solar array on the 
off-site parking lot. This would allow the DDC to buy clean energy from this system without having the 
solar be located on the DDC lot. However, it is difficult to determine PV output potential from this site 
because there are currently no structures on it. 

Using the NREL PV watts solar calculation tool, generation capacity for the existing Gateway parking 
area is estimated to be 2.24 MW with a total annual energy value of $470,386. The Gateway parking 
lot is currently comprised of six main parking rows. The table on the following page details the area, 
system capacity, annual solar radiation, annual AC energy, and annual energy value of each of the six 
rows from north to south.  

Rainwater capturing PV array at the Brooklyn Wholefoods
Photo Credit: Scott Lynch via Flickr 
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Solar PV Generation Potential of the Gateway Parking Area

Location Area (ft2) DC System 
Capacity (kW)

Annual Solar 
Radiation 
(kW/m2/day)

Annual AC Energy 
(kWh)

Annual 
Energy Value 
($)

Northern Section #1 21,743 303.0 6.47 523,711 $62,636

Northern Section #2 24,434 340.4 6.47 588,353 $70,366

Northern Section #3 24,918 247.2 6.47 600,107 $71,722

Southern Section #1 40,752 567.9 6.47 981,569 $117,397

Southern Section #2 31,247 435.4 6.47 752,552 $90,005

Southern Section #3 24,886 346.8 6.47 599,416 $61,260

Totals 167,980 2,238 6.47 4,045,708 $470,386

  

Solar Energy System Assumptions

PV System Specifications

Module Type Standard

Array Type Fixed (open rack)

Array Tilt 20°

Array Azimuth 180°

System Losses 14%

Inverter Efficiency 96%

DC to AC Size Ratio 1.1

Economics

Average Cost of Electricity Purchased 
from Utility 0.12 $/kWh
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Water
Since the DDC is located in the water-stressed Sonoran Desert which will become even more stressed 
by climate change, the site should aspire to achieve net-zero water. Net-zero water means that “one 
hundred percent of the project’s water needs must be supplied by captured precipitation or other 
natural closed loop water systems, and/or by recycling used project water,” according to the Living 
Building Challenge Standard 3.0, a green building certification standard. Although this is an ambitious 
goal, the project should use this as a guiding principle for the current design.

High-Efficiency Fixtures

The first step to achieving near net-zero water is to cut building water consumption. The team should 
specify “EPA Watersense” or high-efficiency water fixtures and dual flush toilets. It is not recommended 
to install waterless urinals as these have a high maintenance cost and contribute to the landfill due 
to the plastic cartridges. It is assumed that the water budget for the DDC will be small enough to not 
need to consider treated greywater and blackwater treatment. These interventions would drastically 
reduce the site’s potable water demand.

Rainwater Capture

Another component of attaining near net-zero water is to capture and reuse precipitation and runoff. 
Rainwater can be captured and stored in cisterns and water vaults under the parking areas, and then 
reused to irrigate landscaping. Capturing rainwater off of the roof is the best way to ensure good water 
quality without many contaminants. Capturing runoff from parking lots may require some additional 
filtration.

Natural Irrigation

The landscaping should have all native plants that don’t require potable water for irrigation. However, 
the landscape topography can still be designed to channel rainwater to where the plantings are. This 
way, the site naturally irrigates the plantings and maximizes rainwater during dry periods to ensure a 
flourishing landscape.

Biophilic Design

One of the biophilic design patterns is Presence of Water, which may seem difficult to integrate into the 
design given the strict water conservation goals. However, since water is such a precious resource, 
this is an excellent opportunity to celebrate it when it’s available and connect people to place. 
Ephemeral water features that only function during rain events, such a rain chains, arroyos, and water 
walls, would be an ideal way to connect people with the site and achieve Presence of Water. The best 
features can be seen, heard and touched by occupants.
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Appendix B: PV Watts Calculator
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Appendix C: Road Oyl Pamphlet

Versatile and Multi-Purpose 
for Dust Control, Erosion 
Control and Stabilization

Road Oyl is a resin-modified emulsion that provides a 

cold-applied, high performance treatment for bare earth 

areas and unpaved road surfaces. Formulated from tree 

resin ingredients, this state-of-the-art, non-ionic emulsion 

technology is unique in its high bonding strength and 

is appropriate for use even in close proximity to wetland 

areas and other areas of environmental sensitivity. Road 

Oyl provides the clean, high performance technology 

needed for any type of project.

Originally developed to solve severe dust problems on 

mine haul roads, Road Oyl has been used around the 

world for over 20 years.

Since Road Oyl is made from all natural ingredients 

harvested on a sustainable basis, it has never had a 

problem being approved for use in any application or as 

part of an environmental permit issued to an operating 

entity such as a landfill, steel mill or mine.

Road Oyl®
Resin Modified Emulsion

32 T E R R A P I N  B R I G H T  G R E E N

Road Oyl is versatile 
and multi-purpose in 
use for dust control, 
erosion control, 
stabilization, shoulder 
treatments and other 
specialized applications.

The Facts
Road Oyl is versatile and multi-purpose in use for dust 

control, erosion control, stabilization, shoulder treatments 

and other specialized applications. It has been specifically 

designed and proven to be a long-term solution for 

efficient control of road dust. Whether you are creating 

a landing strip, access road, haul road, hardened surface, 

trail or have erosion control requirements, Road Oyl 

provides a reliable, environmentally friendly binder. 

Traffic on a Road Oyl surface will compact the surface into 

a smooth dust free pavement-like surface. It penetrates 

road aggregate and binds it into a surface proven 

stronger than asphalt. Road Oyl darkens the aggregate 

or soil that it’s applied to slightly but maintains the same 

basic look, which makes it desirable in natural settings. 

Road Oyl will not track when applied as directed.

How it’s Made
Road Oyl is a natural flexible pavement binder emulsion 

formulated from pine rosin and pitch in water. The pitch 

and rosin, which comprise roughly 50% of Road Oyl by 

weight, are co-produced with other timber products from 

southern pine in the Southeastern United States. Pine 

pitch is a black, viscous “tar” derived from the distillation 

of wood; before the development of coal tar pitch. Pine 

rosin is the residue from distillation of turpentine oil from 

raw turpentine. The Road Oyl liquid is brownish in color 

with a mild odor. When rubbed between the fingers, it 

becomes extremely sticky as the water evaporates.

Environmentally Friendly
Made from all natural products harvested on a sustainable 

basis, Road Oyl is non-hazardous and safe for the 

environment.

Economical
Road Oyl is shipped efficiently as a high concentrate 

and diluted with water before application. With its 

long lasting nature, you spend less time reapplying, 

saving you both time and money.

Long Lasting
The condition of the road, the degree of Road Oyl 

penetration, and the amount of traffic combine to 

determine the life of a Road Oyl application. It also 

helps stabilize the road in winter by protecting the 

road from water intrusion.

Physical Properties
Specific Gravity: 0.9 – 1.1 Kg/L

Weight per Gallon (US) 7.497 – 9.163 #/gallon 

Appearance: Light brown colored liquid 
emulsion

Odor: Musty, woodsy

pH: 6 - 9

Boiling Point: 212°F (100°C)

Solubility in Water: Dilutable

OSHA Hazard: No

Flammability: Non-flammable, 
 non-combustible

Stability: Stable under normal handling 
conditions 

Corrosiveness: Similar to water

Incompatibilities: Can react with strong organic 
oxidizing materials, strong 
acids and strong bases.

BoVill Industries LLC
8201 164th Ave. NE, Suite 200
Redmond, WA 98052
Tel/Fax 425.285.7727
info@bovillindustries.com
www.bovillindustries.com
11CP035 ©2012 Midwest Industrial Supply, 
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