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	“Deconstructing the ARCH” - A LEED Project Case Study

As presented at the 

Austin, TX Green Builders Seminar 

16 Apr 04


The ARCH is the Austin Resource Center for the Homeless in Austin, TX.  Although the City has since passed an ordinance requiring LEED certification, this project predated that ordinance and was a voluntary LEED project.  A Silver certification is pending.

The seminar included presentations from several project team members and the notes below were taken by Karen Kivela, AFCEE/TDD.

See the associated Adobe Acrobat files for a small photo and the detailed description of the LEED elements of this project.

City Project Manager:

An architect with the City Public Works Dept was the project manager.  The ARCH was 100% funded by city tax dollars.  It was originally to be built and operated by the Salvation Army but the agreement did not work out.  The City did not know who the actual building operator would be until the very end of the construction process.


The PM’s lessons learned were that it is important to have a cohesive team that embraces LEED.  Some Construction team members were not entirely on-board and needed to be better informed.

Principal of the Architecture Firm:


LEED helped them focus on the important aspects during the evolution of the building design.  Everyone understood that this was going to be a different approach.  

They ended up spending about $60K more on design than was in the project fee.  Some of this was because of construction related issues, not due to LEED.  Some of the extra fee went to the engineering consultants.  $30K went to the Sustainability consultant.

The lessons learned included:

It would have been better to select the construction contract firm through negotiations instead of low bid.  They could not do this because of city ordinances.

Just because this was a LEED project they did not need extensive use of computerized modeling tools.  This was a simple building.  They used a common sense approach.

The designers wanted to include vermiculture (worm-bin composting) but could not do it because all the occupants could not be educated properly.  Adding any meat products to the compost bin kills all the worms.

Commissioning testing for the IAQ credit did not work.  They did it too soon, failed the test and had to do a two-week building flush out anyway.  (More on this in the notes from the Commissioning Authority)

Operable windows were going to be designed in but were rejected by the City.  One reason was because of the downtown location, with too much exhaust from the street.

Tracking the formaldehyde content of the MDF was too difficult.

The team needed to have the construction contractor on board sooner, during the schematic design.

Not all suppliers and subcontractors pulled together.  Selection of these team members is very important!

Tracking recycled material content was very hard.  The manufacturers were not all on board with the concept.

Architect (Designer):


The team desired an open, accessible approach to designing this homeless shelter and did not want it to be seen as “hidden away.”


On the day of the groundbreaking they discovered the site was a brownfield.  There were buried drums of petroleum, and other contaminants.  The architect put a positive spin on this, saying the good news was they got an extra LEED point for siting the project on a brownfield.


The framing for the building was very unique.  Exposed concrete framing was used and it was cast on-site as tilt-up elements, which were then connected with drop-in concrete beams.  High fly ash concrete was used.  (More on this in the Civil Engineer’s notes.)


The first floor of the building includes parking, a clinic, a porch and “loitering space.”  The second floor has a kitchen/cafeteria, offices, bathrooms and showers, a multipurpose room, and open areas for light wells.  Colored glass panels over the entry bring colored sunlight in to play across the concrete floor in the afternoons.  The third floor is the overnight shelter area and includes bunkrooms covered by a sloping metal canopy roof that also serves for rainwater collection.  The rain water is collected in above-ground cisterns - seven tall, slender silver tanks that are mounted on the front of the building and serve as part of the shading for the facade.

Civil Engineer:


They worked to collaborate with the architects from the earliest stages of the project.


The framing system is likely to earn a LEED Innovation credit.  The use of precast hollow core framing allowed them to eliminate forms and use less material.


The specs called for an overall use of at least 40% fly ash in the concrete.  They were using a 6000 PSI design mix for the structural elements.  The supplier had trouble with the setup time in the lightweight topping mix because of the high fly ash content.  Finishing was difficult.  The effect of the flyash on concrete strength was not a problem - the first frame weighed 45,000 lb and was erected by a crane just 3 days after it was cast.  Because the high fly ash content worked well in the structural frame but not so well in the slabs, the team ended up meeting the overall 40% fly ash requirement by using 50% fly ash in the piers and 25% in the slabs.  The good thing about fly ash was that it needed less water, and improved the concrete strength and flowability.  The bad thing was that it made it harder to finish the slabs.


The tilt-up concrete frame structure was a fast and efficient construction technique.  The frame went up in just 2 days.  They maximized the use of the tight space on the downtown site by stack-casting the frames.  Because the assembly was unique and needed prior planning, the contractor built a scale model of the structure to coordinate the lifting sequence and bracing locations.  Once the frames were erected, cast in place beams were formed and placed between the columns.  The roof framing was structural steel.


This project “was not financially the brightest star in the firm’s portfolio” but the mission of the project, and what they learned from watching it erected, was worth it.

Mechanical/Electrical/Plumbing Engineer:


They had 2 missions on this project:  be creative/meet LEED credits, and make the finished building easily maintainable for the City.  The HVAC design was very simple and included rooftop units.  The largest unit was 5 tons.  The total tonnage is about 50 tons.  Refrigerants are all chlorine free except for two small elevator AC units.


The original design included operable windows at street level to cool the building through a chimney effect, but this was rejected by the City.


Other features included HEPA filters in the clinic area; CO2 sensors; UV radiation (not explained; presumably in the air ducts); and a 3rd floor energy recovery wheel.  The system has an EMCS (energy monitoring and control system) so everything is adjustable.


There are 2 distinct rainwater collection systems.  One feeds an underground tank for the landscaping.  The other feeds the seven column tanks that send water to the flush system.  The total tank capacity is 13,000 gallons.  This meets 2/3 of the requirement (the best they could do with the annual 30 inches of rainfall Austin gets).  City water supplies the rest.


There are solar hot water panels on the roof for the showers.  On sunny days it heats the water up much more than expected (160 degrees).  They had to add a mixing valve.  


There is submetering for three electrical power systems.  Solar PV panels feed into the main breaker.  They tried to identify something that could be powered entirely by the solar PV but it was too complicated.  The building uses high efficiency lighting, mostly T5.  There are occupancy sensors throughout.

Commissioning Firm:


It was a pleasure to work with a team that was already so focused on energy efficiency.


There was not a good integration of commissioning into the design process.  They were plugged in after the design was already complete and had lots of questions that could have been avoided with earlier involvement.  (The benefit of doing this would be that the designers would have another engineer to bounce ideas off of.)  There was also not a well defined process for including commissioning - they were on a learning curve.  The commissioning specs had “gray areas” - they weren’t integrated into the construction specs because of the late involvement of the commissioning authority.


The role of the CA is to look out for energy efficiency and post-construction functionality - to ask the “What If” questions.  They do this during the design and the start-up phase.  They also provided submittal review even though this wasn’t in the specs - to catch things and help the project engineers.  Another role of the CA is to provide documentation for the owners on how each system was started up and tested; this adds value to the owner later on when a system needs repair.


Commissioning gives structure to the construction of a building.  It forces people to stop and think.  It can delay the process but greatly improves quality.  Don’t try it on a fast-track project.


Close-out was a problem.  The building flunked the IAQ test, which was a ten day process to test and then wait for the results.  Then because it failed, they still had to go back and flush the building for two weeks and then re-test.  The test failure was due to formaldehyde, VOCs, and dust/dirt from construction.  The contractor tried to protect the AC systems but wasn’t always successful.  Materials were lying around the site getting dirty.


TAB (Testing, Adjusting and Balancing) happens at the end when there’s no time left.  It was a mad rush and this rushing was counterproductive.  Teams need to build more time into the schedule up front.


A drawback to commissioning for this project was that suggestions were too hard to implement after design was already complete, especially with regard to IAQ monitoring for humidity and other things.  If testing finds problems, this adds more monitoring and controls.

General Contractor:


On Day 1 of construction, they hit the barrels - which led to a 4 month remediation process!  This gave them extra time to get good bids for the concrete work (they still didn’t have a good bid from a concrete supplier on the day of groundbreaking).  However, the first concrete subcontractor went broke and the GC had to have a sister company come in and finish - in the rain.


This was the GC’s first LEED project.  They had worked on a “sustainable” project before and ‘got all their arguments out of the way then.’


LEED lessons learned included:  It was a constant learning process.  There are direct costs (EMCS, cisterns, etc) and these can be planned for and bid on.  There are also indirect costs - more human resources, administration.  Recycling construction waste took 4 times the management effort.  The big waste companies have not bought in so they had to use smaller contractors and individuals, with smaller containers, taking more time.  The GC stated that eventually everyone will see the benefits of recycling, even the bigger companies.

The fly ash added cost due to the extra time needed for slab finishing (30 to 40% more).  They had to wait 15 hours on the site before finishing the slabs.  They did use accelerators in the mix.  Eventually they increased the pier ash content and decreased the slab ash content.

They had to go clear to California to get the FSC certified lumber.  It was $10K extra.


Suppliers can be defensive.  They are still waiting for an answer on what type of formaldehyde is in the MDF.  The supplier isn’t used to the question and had to “go consult with Legal.”


Suppliers don’t like to mess around with new materials.  The estimates can go up immediately.  But the actual cost usually ends up being reasonable.


They needed extra time for some materials like the recycled content wallboard (with recycled gypsum AND recycled facing paper).  Only one plant in Texas makes it.


The additional documentation needed for LEED was hard to get from the subs - they weren’t expecting it because it was in the general section, not the trade specific sections.


It’s important to have a team goal to get subs and suppliers to believe in the need for LEED - not just comply with the contract, but really understand and believe.


The GC started out with a good contingency and it’s gone (and then some) but they have no regrets.  The programmed amount was $5,004,616 and the real cost was about $5.3M.

For the details of the green building features used to get LEED credits, please see the associated Adobe files that were transmitted with these notes. 

