
By Lawrence R. Keefe and Erin J. Perrott

In 2002 in Colorado Springs, CO, work began on a plan to transform a blighted property into a 
premier retail center – University Village Colorado. The project required assembling 30 parcels, 
creating an Urban Renewal district, and securing funding through sources including the City of  
Colorado Springs Urban Renewal Authority and the University of  Colorado at Colorado Springs.

Terraced Transitions:  
Multi-level Retaining Wall Enables Urban 
Renewal Project Next to Greenway Trail

(continued on pg. 2)

North Nevada Avenue, where University Village Colorado is now located, was designated by the city council as an urban renewal 
site. This meant millions of dollars in sales tax revenue from development in the area could be used to widen and improve North 
Nevada Avenue, install curbs, add traffic signals, bury a major electrical power line, improve drainage in the area, and complete other 
necessary upgrades. 

However, combining the properties into a single development presented numerous engineering challenges. The site contained 
thousands of cubic feet of undocumented fill. The project also required importing and placing more than 750,000 cubic feet of select fill 
to resolve grade changes between the east and west site boundaries (formed by the adjacent Fountain Creek on the west and North 
Nevada Avenue on the east). Terracon was retained to provide environmental, geotechnical, and construction materials engineering 
and testing services, led by Greg G. Souder, P.E., LEED AP, project manager. 

A soil retaining wall was required to maximize the usable development area, address the grade change between Fountain 
Creek and the west property boundary, and retain unstable fill material previously placed in that area. The type of 
retaining wall and its alignment were crucial since it would determine the overall usable site area for 
the retail center and the location of the anchor stores. The wall would need to be almost 
one-half mile long and more than 30 feet tall.

A mechanically stabilized earth (MSE) retaining wall 
was selected. MSEs are popular because 
of the low cost and flexible 
construction methods.
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However, for this project, the design of the MSE wall system was 
complicated by several factors. The City of Colorado Springs 
required that the wall be aesthetically pleasing and that no 
segment (or tier) of the wall be more than 15 feet high.

MSE products typically include small block products. However, 
in large wall construction such as the one for University Village 
Colorado, such block facings are often disproportionately small 
compared with the overall size of the wall. The City indicated it 
did not want a small-block-faced wall along the popular recreation 
trails of Fountain Creek. In addition to the City’s requirements, 
each big-box anchor store had design and construction 
specifications for retaining walls. 

The developer and 
Terracon selected a large 
segment block face for 
this wall with a multi-tier 
design. The larger facing 
provided a higher level 
of stability at the wall 
face, minimized localized 
deformation often observed 
in small segment block 
walls, and included an integral drainage system to reduce lateral 
pressure on the wall face. However, because the use of a large-
block product was not pre-approved by some of the anchor 
stores, significant evaluation and testing was required to obtain 
approval from their design engineers. The requirements included 
additional testing of connection strength of the selected geogrid 
reinforcement. At the time, only two geogrid products from one 
supplier had been tested with the selected block. The design 
of this wall required greater geogrid strength at the lower levels 
of the tallest wall sections. Testing of the third (and stronger) 
geogrid products was required to verify the design assumptions.

An independent laboratory built a test frame for the large 
segment block, tested that frame for reliability, and performed 
the necessary test set-ups and iterations. Terracon collaborated 
with the large-block manufacturer and the geogrid manufacturer 
to build the initial testing frame, supply material for testing, and 
pay for the testing. Fast-tracking the testing was critical to the 
development to avoid further delays that could have potentially 
resulted in the loss of funding, loss of the anchor stores, and loss 
of the outlying retailers. The test results confirmed the original 
design assumption.

Fountain Creek presented its own challenges since it represented 
a 100-year-old flood plain along the property line and would 
require addressing impacts to the creek in the event of a 
failure caused by stormwater runoff or other mechanisms. Site 
development required that stormwater runoff from a large portion 
of the property be drained toward the wall. Classic stormwater 
inlet structure designs presented several potential problems. 
Inlet structures often become blocked during precipitation events 
and this could have resulted in water flowing over the wall, 
compromising its structural integrity. Terracon addressed this 
problem by designing a concealed spillway to minimize potential 
overflow and protect the lower wall tier. The spillway was 

designed with a vegetative cover and would only be visible during 
an overflow event. This was a simple and relatively inexpensive 
safety feature intended to prevent a potentially catastrophic 
consequence.

Another common cause of retaining wall failure is water 
infiltration caused by leakage of underground utility pipes within 
the backfill near the wall. A storm drain line, which could not be 
relocated outside of the critical backfill zone, was restrained to 
minimize the potential for joint slippage and subsequent leakage. 
This restraint design could significantly reduce failures in future 
walls if instituted as a standard. 

The retaining wall follows the popular Pike’s Peak Greenway 
Trail. Terracon and the owner worked closely with the City, 
the Parks and Recreation Department, and the City’s Forestry 
Division to preserve as much native vegetation as possible 
surrounding the wall. The wall’s winding face creates a soft 
transition for trail users from the gentle flows of Fountain Creek to 
the urban scene 30 feet above. One of the many terraces created 
by the winding tiers was developed as a park-like open space for 
the retail employees and consumers to enjoy.

University Village Colorado retaining wall



The current recession has affected virtually 
all aspects of  the construction industry. As 
the recession unfolded, it became increasingly 
difficult for developers and builders to find 
financing for large construction projects. Many 
large corporations (think retail), which might 
normally build dozens of  new locations a year, 
have been reluctant to continue to expand 
while their customers have been spending less 
and financing remains difficult. As a result, new 
construction has declined in almost every part 
of  the country.

Rather than new 
construction, many 
companies are choosing 
to spend their money 
on renovations. While 
renovation may not 
require the same level of 
engineering services as 
new construction, it does 
bring new opportunities 
for environmental 
consulting, especially 
asbestos services. Before 
an existing building can 
be renovated, building 
owners must first have the 
areas that are planned 
for renovation surveyed 
for asbestos and remove 
any that may be disturbed by 
construction. Building owners need to include asbestos services 
in any plan for renovation and understand the potential impact of 
asbestos on schedules and budgets.

Because asbestos must legally be removed prior to the start 
of renovations, it is critical that required asbestos inspections 
are performed early in the planning process. Once inspections 
are complete, Terracon can provide assistance in planning and 
scheduling any required asbestos removals. We can provide 
asbestos abatement budgetary estimates for asbestos removal, 
establish timeframes for asbestos abatement, and coordinate 
asbestos removal activities with the client, architects, engineers, 
and general contractors. Terracon has extensive experience 
working with clients and their construction partners on long-term, 
phased projects including projects with multiple locations. 

Terracon is uniquely situated to assist national companies 
as they renovate existing properties across the nation or a 
region. We have more than 100 offices located in almost every 
area of the United States and continue to grow. Terracon has 
more than 150 licensed asbestos inspectors and we maintain 
certification in virtually every state. These factors make Terracon 
the premier asbestos consultant for companies with regional or 
national footprints. Many retailers that are regional or national, 
due to their type of business, continually renovate their facilities 
because of high customer traffic and the need to keep their 
facilities appealing, regardless of the economy. This includes 
hotels, restaurants, pharmacies, convenience stores, and 
department stores.  

With Terracon’s geographic distribution, experience, and large 
number of asbestos inspectors, we can provide asbestos 

consulting services to 
our clients on a regional 
or national basis. Large-
scale national and regional 
renovation efforts by 
companies with many 
store locations are a 
complicated undertaking 
with many moving parts. 
Terracon adds value to 
the process by providing 
a one-stop national shop 
for the asbestos consulting 
portion of your project. 
Terracon can provide 
asbestos abatement 
design, abatement 
contractor selection, 
abatement oversight, and 
air monitoring services.

For many types of 
businesses, renovations will always be a major part of their 
corporate strategy. While expanding to new locations is the 
cornerstone of growth, maintaining and updating existing 
locations is the key to keeping current customers. When 
schedules and budgets matter, the selection of your asbestos 
consultant can make a big difference in meeting your renovation 
project deadlines. 

Renovations are Back in Style
By Mitch Reiber, P.G., CIH
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A Terracon environmental scientist performs asbestos sampling.



Land development today is changing for 
several reasons. Partly because of  the 
heightened awareness toward environmental 
contamination, the litigious society we live 
in, and also the desire for greener, more 
sustainable developments. For example, 
redevelopment of  Brownfields sites is on the 
rise, and the recycling of  all types of  building 
materials is increasing, including soil. As a 
result, there are fewer and fewer pristine sites 
without flaws left for development, and this 
can be true for borrow sources of  soil as well.
A problem that is becoming more common today is associated 
with the “brokering” of fill. In an effort to find cheap fill, earthwork 
contractors often broker fill between project sites. Similarly, if 
excess excavated soil is leaving your site and being “brokered” 
without adequate controls in place, undue headaches, liabilities, 
and costs can result later.

Liabilities Associated with Borrow Soil 
Project specifications will typically call for fill to be “material taken 
from approved sources to make up any deficit of excavated 
materials.” The engineering properties for suitable materials 
are often specified. However, when it comes to environmental 
contamination considerations you will often see language 
similar to “…material shall be clean,” “…free of other deleterious 
matter,” or “…not contaminated with hydrocarbons or other 
chemical contaminants.”

If the borrow soil has a strong chemical odor the user may 
suspect it is contaminated and check further. However, many 
types of chemical contamination have 
no visible signs, like lead or arsenic 
contamination. Unfortunately, there is 
no litmus paper test to determine if a 
soil is contaminated or not. Potential 
liability to owners, contractors, architects, 
engineers, and consultants resulting from 
uncontrolled fill is tremendous.  

A Better Approach 
Until appropriate measures have been 
taken or put in place to adequately 
manage the potential risk, every site 
and project should be approached as if 
there is a possibility of environmentally 
tainted fill material being brought on-
site, or may leave the site. This starts 
with understanding the site data and its 
limitations, and then writing the earthwork 

specifications for borrow and off-site disposal of excess soil 
so that it adequately addresses your specific project scenario. 
Some tools Terracon has used successfully to manage these 
risks have included the following:

 Requiring a Phase I environmental site assessment for the 
prospective borrow source(s). This is a non-intrusive study that 
looks at the environmental history of the site. This study can 
reveal a lot, including whether or not further concerns may be 
warranted. 

 Specifying the analytical testing to be performed, the testing 
frequency, and the concentration above which the fill soil would 
be considered unacceptable or contaminated. Again, it’s not 
about catching the gross contamination visible by the naked 
eye, but rather to catch metals contamination where there are no 
visible signs.

 Developing a site-specific Soil Management Plan (SMP) when 
there will be soil leaving your site. The SMP addresses the 
characterization, handling, transportation, disposal/recycling, 
and documentation requirements of soil going off-site, and 
should be made a part of the contract documents. The additional 
cost is nominal and the peace of mind it provides is well worth it.

For land development projects, or any project involving 
earthwork or fill soil, if it is contaminated it is the last thing you 
want on your project site. Remember to consider how costly 
undocumented sources of fill can be, and know how to guard 

against it being used on your project.
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Don’t Let Contaminated Fill  
Spoil Your Project
By Steven R. Neely, P.E., R.B.P.
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Brownfields sites.
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Terracon Expands Facilities  
Engineering Services
Energy Systems Associates, Inc. (ESA) with 
headquarters in Round Rock, TX, and a 
branch office in Houston, has been acquired 
by Terracon. Established in 1982, ESA has 
provided mechanical and electrical consulting 
services and designs for more than 500 schools, 
hospitals, commercial, and industrial facilities 
around the country, with the majority of  the 
work in the state of  Texas. ESA is heavily 
involved in energy management consulting 
as well as building commissioning and retro-
commissioning. Most of  the firm’s projects 
have been the direct result of  investment grade 
energy audits. 

The acquisition of ESA is part of a broader strategy by Terracon 
to expand our service offerings to owners and operators of 
existing facilities, allowing them to address existing issues within 
the facility to operate it more profitably and efficiently. 

“Most of our clientele have historically associated Terracon 
with providing services to support real estate development 
and transactions,” said Kevin Langwell, LEED AP, senior vice 
president and director of Terrcaon’s Facilities Services division. 
“Providing geotechnical engineering, environmental services, 
and construction materials engineering and testing associated 
with real estate development is traditionally how most of our 
revenue has been generated over the years. With owners and 
operators trying to maximize the remaining useful life of their 
facilities and operate them as efficiently as possible over a 
longer life span, there is a great need for facilities engineering 
services.”

Terracon is providing services to clients from multiple industries 
in the area of building science and forensics (including building 

envelope 
studies and 
cause and origin 
investigations), 
physical needs 
assessments, roof 
and pavement 
consulting, and 
energy consulting 
services. 

“Our clients can 
now rely on us to 
take them from 
a cradle to grave 
scenario over the 

life cycle of their facilities,” said Langwell. 
“Through our in-house services, as well 
as strategic alliances we’ve developed, 
we have the tools and resources to help 
our clients improve efficiencies, extend 
the life, and maximize the return on the 
significant investment they’ve made in 
their real estate assets.”

For more information on the menu of 
services Terracon provides to owners 
and operators of facilities, contact 
Terracon at [800] 593 7777 or online at 
terracon.com.

 The site of Cedar Ridge High School in Round Rock, TX, where ESA recently performed facilities services.
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NEWSBriefs

Terracon Ranks #41 in ENR Top 500 Ranking 
Engineering News-Record (ENR) ranked Terracon #41 on its 2010 Top 500 Design Firms 
list, jumping five spots from #46 in 2009, showing Terracon’s consistent performance above 
industry average, as evidenced by a ranking of 66 in 2000. Also, we remain the largest firm 
in the combined geotechnical, environmental, and construction materials areas. In addition 
to the Top Design Firm category, ENR ranked Terracon as the 18th largest design firm in the 
Top 20 General Building (commercial) market, 17th in the list of Top 20 Telecommunications 
design firms, and 21st in the list of Top 100 ‘Pure’ designers. 

New Orleans Office Opens
Terracon recently opened an office in New Orleans that was facilitated by our increasing work 
load and desire to expand our federal work with the U.S. Army Corps of Engineers (USACE) 
in the area. This new location will allow us to better serve both local and national clients with 
a total of more than 120 offices in 38 states. Contact the New Orleans office today at [504] 
818 3638.

Dallas Office Wins Large Transportation Projects
The Texas Department of Transportation has awarded two large projects to design-build 
teams. Dallas will be providing geotechnical services to Blue Bonnet Contractors for widening 
about six miles of IH-820 in Fort Worth, and they will be providing geotechnical services for 
Trinity Infrastructures for widening six and a half miles of IH-635 in Dallas. 
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