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1. INTRODUCTION TO SANGRE DE CRISTO PK-12 SCHOOL

Located in Colorado’s remote San Luis Valley this new facility is setting the stage for future 
school design across the country. The Sangre de Cristo Pre-K-12 School draws national 
attention because of its progressive design and energy goals and is featured in many 
publications including the New York Times. This new school consolidates the existing 
elementary, junior and senior high schools into one facility and serves as an enriched 
learning and gathering hub for approximately 400 students and the community.
 
The project was made possible with the help of a $4M bond approved by district voters 
and another $14M grant from the Colorado Department of Education’s Building Excellent 
Schools Today (BEST) program.



2. PROJECT DETAILS

PROJECT NAME: Sangre de Cristo Pre-K-12 School
LOCATION: Mosca, Colorado
TIMELINE: April 2009 (Contracted) - Ongoing (M&V Services)
TOTAL COST: $18M
SIZE: 80,025 SF
CLIMATE ZONE: 6B

In this harsh climate zone, the solution to providing a successful high 
performance building required team collaboration, a well insulated facility 
and the use of passive solar strategies.
 
As the team initiated project planning discussions it became clear while 
the District resides in one of the coldest regions of Colorado, the San Luis 
Valley had two natural, invaluable resources to assist with the design of an 
energy efficient school - the sun and geothermal resources. After careful 
consideration of alternatives, it made sense that this energy-conscious 
facility should utilize a horizontal geo-exchange system for building heating, 
cooling and domestic hot water. Design incorporated more than 23 miles of 
high-density polyethylene (HDPE) pipe that is buried in horizontal trenches 
approximately 10 feet below grade. Energy inherent in the earth at this 
depth is transferred into the buried piping system. 
 
Other sustainable features include: 

• Demand-based controls for 
lighting and ventilation

• Low and ultra-low flow plumbing 
fixtures

• Displacement ventilation
• Daylighting
• Heat recovery technologies
• Radiant heating



2. PROJECT DETAILS

Interior lighting controls include occupancy sensors throughout, daylight harvesting controls for all daylight areas, task lighting level 
controls and manual dimming controls for specialty areas. Lighting equipment uses high efficiency fluorescent for interior lighting. 
Wall mounted exterior lighting is full cutoff LED. All exterior lighting consists of full cutoff type, dark sky compliant. Building electrical 
service can accommodate future connection to solar panel array for future on-site renewable energy.
 
The school has nine acres set aside and conduit installed for future photovoltaics, positioning itself as having the potential to become 
a net-zero energy building. The operational savings achieved with the design of this project put dollars back into the classroom.

CONSTRUCTION TYPE: 
• New Construction 
• Construction Manager/General Contractor

SERVICES PROVIDED: 
• MEP/T Design
• Building Information Modeling
• Measurement & Verification

THE PROJECT IS NET-ZERO READY AND 
PURSUING A MINIMUM LEED-NC GOLD 
CERTIFICATION.





3. PROJECT LEADER
PETE JEFFERSON, PE, LEED-AP, HBDP, PRINCIPAL IN CHARGE

As the Principal of M.E. GROUP’s Denver office, Pete is responsible for 300% growth over the last 5 
years. His technical engineering capabilities have heightened sustainable, energy efficient designs 
within the firm and positively impacted engineering practices within the built environment. His daily 
schedule includes design strategy discussions with associates at National and State levels including 
NREL (National Renewable Energy Laboratory), State of Colorado, Governor’s Energy Office and the 
BEST (Building Excellent Schools Today). With design of five (5) zero energy (Net-Zero) projects, Pete has 
provided engineering design excellence and project leadership for some of the nation’s most inspiring, 
energy efficient buildings, particularly in the education sector. 
 
His activity with professional associations and contribution as a Core Committee member of the USGBC 
Colorado’s Green School Advocacy Committee takes him around the country giving presentations 
to local and national groups advocating sustainability and high performance design on topics from 
geo-exchange systems to high performance building workshops to AIA + 2030 Professional Series. 
Pete’s involvement with ASHRAE’S Advanced Energy Design Guidelines is helping to develop specific 
measures and strategies that target making schools 50% more energy efficient than the minimum code 
requirements.  
 
Pete’s overall goal was to facilitate maximum high performance design expertise for this challenging 
project from early in the concept phases, design and construction and continuing through measurement 
and verification aspects of the project. 

EDUCATION:
BS - Mechanical Engineering
University of Nebraska-Lincoln

LICENSES | REGISTRATIONS:
- Professional Engineer - CA, CO, LA, NM
- LEED Accredited Professional (LEED-AP)
- High-Performance Building Design 
Professional (HBDP)
- National Council of Examiners for 
Engineering and Surveys (NCEES)

AFFILIATIONS:
- USGBC
- ASHRAE
- NCEES



4. ENGINEERING CHALLENGE | SOLUTION
CLIMATE

The design team considered many challenges as we kicked off this project; not least that class sessions occur 
in this facility during the harshest time of the year. As this Climate Region (6B) is a heating dominated climate, 
we knew we needed a well-insulated building and could introduce passive solar strategies, but also knew 
we would need some form of heating in the building. With a climate similar to that found in Calgary, Alberta 
(over 1,000 miles north) heating became the primary challenge on this project.  
 
With the strong presence of true geothermal resources in this region, we spent considerable time exploring 
this option. The team approached design thinking that if we could tap into the essentially free hot water 
source underground and use a direct-use geothermal system, then the only energy we would have to expend 
to heat the building would be the pump power, resulting in an extremely low energy use for the building.  
After discussions with the Department of Energy, we found the cost of extracting and then reinjecting the 
water back down 3,000 to 5,000 feet below the surface just wasn’t feasible for a project of this size.  Our 
strategy would have made sense for a much larger application with a faster return on investment.  
 
Somewhat stumped, we started looking at what utility options were available. With Sangre De Cristo being 
in such a rural location, there was no natural gas supply in the area. Buildings rely on either propane or 
electricity to heat their space. The School District has experienced extremely high propane costs over the 
years and they continue to escalate rapidly.  It was clear that propane wasn’t a very responsible long term 
choice as the primary heating system.

We needed another solution. After ruling these two options out, we steered toward an electric solution to 
the heating problem. Despite getting a few curve-balls thrown at us with the true geothermal system, we 
did find another resource in the region, which was the soil itself! Because of the runoff from the mountains 
surrounding this valley, there is a really high water table and a nearly constant churn of water just a few 
feet below the surface. Our engineering minds went to work, and as engineers know, water is a great heat 
transfer medium. So, we connected the use of the really good thermal conductivity in the soil with the use 
of a horizontal geothermal system. 





4. ENGINEERING CHALLENGE | SOLUTION
CLIMATE

Going horizontal instead of vertical saved about $250,000 on the project and provides excellent 
performance with the high water table. Located about 12 feet below the surface, we coupled the 
geothermal system with water heat pumps to generate hot water for the building and then simply 
pipe the hot water to perimeter baseboard heating elements located throughout the building.  
 
There was our heating solution!

The cooling requirements for the building are so minimal that we had the opportunity to combine 
the cooling system with the ventilation system. We supplied outside air in most of the spaces with 
displacement ventilation and keep that temperature at about 65 to 68 degrees. After performing 
analysis, what we actually found was that the amount of air required to cool a space rarely exceeds 
the amount of air required to ventilate a space. So that same system allowed us to do both and 
respond to a detection of high carbon dioxide or call for space cooling. We positioned a few water 
to air heat pumps sprinkled throughout the building for some of the higher-load spaces, but 
primarily our cooling is accomplished with evaporative cooling and an energy recovery ventilator, 
ducted to the space with displacement ventilation.

Project Success:
• 51% energy cost savings above ASHRAE 90.1 2007
• 80% projected energy cost savings for the district
• Projected energy use of 22.1 kBtu/SF/yr (four times better than average for Colorado 

schools)



5. SANGRE IN HIGH-RES





6. CONCLUSION

“One of the fastest growing tends in school design is Net Zero Energy 
Schools.”

Paul Hutton 
Hutton Architecture Studio

Denver, CO
 
In conclusion, as we reflect on how this collaborative process resulted in 
this outstanding project, we are reminded that no matter how many road-
blocks you hit along the way, as engineers we strive to find a solution.  
In this case, we stepped outside of our traditional zone. We considered 
climate, the environment and the natural resources available to us that 
helped to enhance the overall performance of this project. We exchanged 
ideas with our colleagues, we strategized on theories. Our genuine 
mechanical skills stretched far beyond the typical daily challenges.  
 
The result is a more cost-effective, energy-efficient school. Original project 
goals were exceeded and we proved that executing a collaborative design 
process at the outset of this project resulted in greater success.

Sangre de Cristo, Outstanding Project
Learning by Design Spring 2012
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