
Improving the speed and accuracy in which we provide information has become increasingly 
important to our clients, especially test results that do not meet the project plans and specifications.  

Delivering Reports Faster  
than Ever Before

Terracon continues to enhance our proprietary system for construction materials engineering and testing services called Construction 
Materials Engineering and Laboratory Management System (CMELMSTM). This system has served as the foundation to more 
effectively and efficiently collect, manage, and communicate construction materials testing and inspection data to our clients.

To improve our value to clients, one of the critical quality initiatives we have implemented this year is to utilize our software in a way 
that has never before been perfected in our industry; a formalized Construction Materials Engineering and Testing (CMET) report 
turnaround and delivery program. Our goals are simple. 

We will deliver to our clients: 

 Written notification of deviations within 24 hours.  
 Field reports in no more than five business days from when field services were provided. 
 Laboratory reports in no more than two business days from when the laboratory services were completed.

We have developed report tracking systems for our CMELMS software to ensure that our project managers and field managers 
meet the goals we have set for report turnaround. Failing tests or non-conformance items (deviations) are immediately relayed to the 
designated parties, and handwritten draft reports are available at the end of each day. The test results and inspection information are 
quickly entered into the system and formal reports are produced. We are also experimenting with several field-data collection systems 
that will provide even quicker data entry into our CMELMS application.

A hard copy of each report can be printed and personally delivered, sent electronically, or 
posted to the Terracon Client Document Website. The electronic options provide real-time 
access to the reports.

With more than 120 offices nationwide, Terracon is making significant strides to implement 
the system with the goal of full implementation by mid-2011. CMELMS features a 
dashboard for our project managers that has a reminder screen showing the real-time 
status of their project reports, including deviation reports, and a graphical depiction of 
“performance.” Generated reports allow our management team to evaluate where we 
need additional support and training to fully achieve the goals of the initiative. 

We remain committed to improving our ability to “deliver success” for our clients. If 
you have any questions on this initiative, please contact Michael O’Grady, P.E., or 
Jim Eads, P.E., at [913] 599 6886, or your local Terracon Construction Materials 
department manager. 
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One of  Terracon’s unique services offered within the Facilities 
Engineering Services group is air infiltration and water penetration 
testing of  the building envelope and glazing systems. While 
this technology is typically used to document performance of  
buildings that are under construction or being renovated, it can 
also be performed on existing buildings in a diagnostic or forensic 
capacity. The testing will identify improper installation, inadequate 
performance, or material defects in the installed systems. In recent 
years, several factors have combined to create an increased demand 
for these testing services:
 Air infiltration and water penetration testing are often required by the Architect or 

 Engineer of Record, and are written into Division 8 of the Specifications.

 Glazing systems are constantly evolving, leading to new technologies and building  
 techniques that make them increasingly air- and water-tight.

 Increased focus on green building (LEED®, energy efficiency, carbon footprint)  
 demands that systems perform to higher standards, and under tighter tolerances than  
 their predecessors.

 The public is becoming aware of the potential negative impact of water infiltration on  
 building materials (mold, reduced indoor air quality, structural decay).

 Energy costs are expected to increase in the future. Leaky, inefficient systems  
 increase a building’s operating cost, making owners and property managers more  
 focused on constructing (and documenting) an air- and water-tight building envelope. 

 In some cases, deficiencies in the design and/or installation of glazing systems  
 result in significant damage and costly insurance claims or litigation. In these cases,  
 the source, origin, and pathways of the water infiltration must be documented to  
 determine the cause(s) of the damages, the responsible parties, and to determine  
 the appropriate corrective action.

Terracon’s Air Infiltration and Water  
Penetration Testing Services

By Richard J. “Jeff” Gish, P.E.

(Terracon’s Air Infiltration and Water Penetration Testing Services, continued on pg. 3)

Air infiltration testing at a community college technology center. Water penetration testing at a children’s hospital annex.



Jeff Gish, P.E., is a senior associate and Facilities 
department manager in Terracon’s San Antonio office. 
Gish is Terracon’s practice leader for building envelope 
testing and infrared thermography. His primary focus is 
the forensic assessment of failed or deficient building 

systems and components. He also has experience in geotechnical, 
environmental, and construction materials engineering and testing.

Richard J. “Jeff” Gish, P.E.

This testing is a means of quality assurance during construction, similar to density 
testing of fill soils for a building pad or compressive strength testing of concrete used 
in a structure. In fact, Terracon often integrates this testing service into an existing 
proposal or contract, an additional line item in our construction materials engineering 
and testing scope of services. 

Terracon employs a variety of technology, equipment, and test standards to perform 
this testing. Test procedures range from use of a calibrated hand-held spray nozzle to 
large-scale testing using a vacuum chamber assembly and calibrated spray rack to 
simulate a wind-driven rain on a building under cyclic pressure. 

Terracon also utilizes a variety of peripheral equipment such as digital borescopes, 
infrared imaging systems, and chemical smoke to aid in the location and identification 
of avenues of air and water infiltration. In our largest-scale tests, an entire building is 
pressurized and all pathways of air infiltration are identified using a variety of diagnostic 
tools and methods. 

The vacuum assemblies, instrumentation, spray racks, and wands used in these 
test procedures are commercial-grade components that have been manufactured 
specifically for testing, and should not be confused with the “pieced-together” or “home-
built” systems assembled from parts available at the local home improvement store. 
Terracon uses trained professionals including professional engineers, architects, and 
registered roofing/waterproofing consultants to perform these services in general 
accordance with testing procedures established by respected organizations such as 
ASTM International and the American Architectural Manufacturers Association (AAMA).

Who will benefit from these testing services? The answer is simple: Everyone. Owners, 
architects, engineers, and contractors receive written documentation that the field-
installed systems are performing to manufacturer’s specifications, and that they are 
adequately water-tight. Building owners can expect lower energy (operating) costs and 
an increased service life of building systems. Building occupants and tenants are more 
comfortable because of reduced temperature fluctuations. The risk of future moisture-
related material damage and biological growth is reduced. In cases where existing 
systems are not performing as anticipated, Terracon’s analysis will identify how, why, 
and where the systems are failing so that the appropriate corrective actions can be 
taken.

Air infiltration and water penetration testing are performed on a variety of systems, 
from operable residential doors and windows, to fixed-glass storefronts, curtain walls, 
and sloped glazing systems, to insulated metal panels. The accuracy and adaptability 
of our modular test equipment allows us to hand pick from our arsenal to develop the 
most appropriate assembly for any project. Recent notable projects include a command 
facility at White Sands Missile Range, new laboratory and classroom buildings for 
numerous universities and colleges, criminal justice complexes, fire stations, hospitals, 
and medical office buildings. 

Terracon’s services don’t end once the deficiencies or performance issues are 
identified; our national network of professional engineers, architects, LEED® 
accredited professionals, certified building commissioning professionals, registered 
roof consultants, and building envelope consultants will work together to develop client-
focused, cost-effective solutions.

Water penetration testing at a new fire station.

(Terracon’s Air Infiltration and Water Penetration Testing Services, continued from pg. 2)



In 1997, Terracon was selected as part of  the 
I-15 Constructors design-build team to provide 
geotechnical services on what was then the 
largest design-build project in the United States, 
the $1.6-billion I-15 expansion in Salt Lake City. 
A few years later, Terracon was selected as part 
of  the Southeast Corridor Constructors design-
build team to provide similar services on the 
$1.7-billion Colorado T-REX project. 
With the knowledge and experience from two of the nation’s 
largest design-build projects, Terracon recognized the importance 
of the design-build model and the unique combination of skills 
necessary to help our clients be successful. In response, 
Terracon established a national transportation practice with 
a focus on bringing the knowledge, systems, innovation, and 
lessons learned to each new project pursuit.

According to the Design-Build Institute of America, design-build 
is a method of project delivery in which one entity, the design-
build team, works under a single contract with the project owner 
to provide design and construction services. The design-build 
approach encourages flexibility and creativity as design and 
construction occurs simultaneously. Terracon often participates in 
this approach with large-scale transportation projects.  

Terracon’s combination of local and national experience has 
resulted in a significant competitive advantage to our teaming 
partners in the United States and Canada. We work with our 
local offices to understand the local agency preferences 
and project conditions. We take that information and 
combine it with the skill set of our team members 
to propose a different way of doing something 
that traditionally has always been done a 
certain way. An example may include ground 
stabilization. While use of rammed 
aggregate columns may be common 
practice, we may have a solution 
that uses recycled materials 
and equipment the contractor 
already has in the yard. In 
many cases it is not about 
cutting edge technology,  
but about identifying 
a new application 
for tried and true 
solutions. 
 

Another advantage of our approach to design-build and public 
private partnerships is our approach to risk management. We 
believe that risk is more than factors of safety and that evaluation 
of risk must be a team approach. We provide options based on 
a probabilistic approach and work with the team to determine 
what provides the best value to our team and ultimately to 
the owner. 

Partnering and collaboration are pivotal in a design-
build environment, where the number of issues 
requiring decisions and the speed of decision-
making increase sharply from that of traditional 
design-bid-build projects. Terracon’s staff 
of more than 2,500 employee-owners, 
accredited laboratory facilities in 39 
states, and one of the largest 
private drilling fleets in 
the nation makes our 
services valuable 
in design-build 
situations. 
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Experience Proves Key in Design-Build
By David D. Harwood, P.E., P.Eng.

David D. Harwood, P.E., P.Eng., is Terracon’s national direc-
tor of transportation and infrastructure services in the Wheat 
Ridge, CO, office and a Principal in the firm. He has more 
than 20 years of engineering design and construction expe-
rience Harwood has an MBA from the University of Colorado 

at Colorado Springs, a bachelor of science degree in civil engineering from  
California State University Long Beach.

David D. Harwood, P.E., P.Eng.



Improvements in crop genetics, a reduction in 
conservation reserve program (CRP) acres, and 
generally favorable weather have contributed 
to an increase in grain production in the High 
Plains region. There has also been a continuing 
trend toward commercialization of  agricultural 
production leading to larger equipment 
used to move the crop from the field to the 
elevator. These factors have created an increase 
in construction of  additional grain storage 
(enclosed and on the ground) and handling 
facilities that are large enough to manage the 
modern needs of  agricultural production. 
For example, Terracon recently participated in the construction of 
a 1.1-million bushel steel bin (the first of its size in the world) and 
are currently working on two grain facilities with the capability of 
loading or unloading up to four semi tractor trailers at a time. 

The size of the storage units, grain handling equipment, and 
increased volumes of production have made Terracon’s 
services increasingly important on these projects. 
Terracon’s geotechnical services provide design 
options for foundations, pavements, on ground grain 
storage subgrade, and un-paved driveways. Our 
construction materials services provide 
quality assurance services during 
construction and assist in evaluating 
construction materials proposed for 
use prior to construction. 

The size of newer enclosed grain storage units has increased 
anticipated settlement making Terracon’s geotechnical 
recommendations critical. Recommendations can help 
designers with the proper selection of equipment, location of 
penetrations, type of penetrations, and connection type for these 
penetrations. Allowing for anticipated settlement decreases the 
risk of damage to the utilities and grain handling equipment. 
Construction materials quality assurance is also necessary on 
these structures to make sure foundation design is completed in 
accordance with the project documents. Improper construction 
can lead to greater settlement than was anticipated and/or 
differential settlement. This can cause increased maintenance, 
moisture intrusion, decreased life of structure, and redesign/
repair of utility and grain handling equipment attached to the 
grain storage structure.

On the ground grain storage also depends on proper design 
and construction to help keep grain loss and maintenance to a 
minimum. With this type of grain storage, we recommend the 
owner of the facility provide a preliminary design and operations 
plan to Terracon’s geotechnical services. Knowing what type of 

equipment will be used for the grain handling, anticipated 
truck pathways, and the owner’s maintenance 

expectations, allows us to design the soil subgrade 
to meet performance expectations. Terracon’s 
construction services verify the correct materials 
are used during construction, and installation 
is in accordance with the project documents. 
With proper subgrade soil design, drainage, 
and adherence to the operations plan, on the 
ground grain storage can be very economical. 
Grain losses can be kept at a minimum, and little 
maintenance will be required. 

Terracon’s in-depth knowledge of agri-business 
allows us to provide industry-specific 
solutions in the areas of geotechnical, 
environmental, construction materials, 
and facilities engineering services. Our 
local offices allow us to be cost-effective 
working on individual sites, while our 
geographic coverage provides clients 
the expertise and resources for multi-site 
services.

Terracon Consultants, Inc.
attn: Brooke Connell
18001 W. 106th Street
Suite 300
Olathe, KS 66061-9831
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Shane L. Harper is the 
Construction Materials 
department manager in 
Terracon’s Garden City, KS, 
office. Harper has been with 
Terracon for nine years. He 

has a bachelor of special studies degree 
in environmental studies and politics from 
Cornell College.

Shane L. Harper

Increased Grain Production Leads to  
Construction of Additional Storage Facilities
By Shane L. Harper
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NEWSBriefs
We are pleased to announce Midwest Testing Laboratory, Inc. (Midwest Testing) has joined 
Terracon. Midwest Testing has more than 50 employees and offices in Fargo, Bismarck, and 
Grand Forks, with CMET satellite offices in Jamestown and Dickinson, ND. Established in 
1975, Midwest Testing provides geotechnical engineering and CMET services.

The Indiana Department of Transportation (INDOT) selected Terracon’s Cincinnati office to 
perform a geotechnical study for segments 5 and 7 of the U.S. 31 Interchange and Roadway 
Reconstruction project, which involves construction of approximately 7.8 miles of roadway 
and nine bridge structures. Barrier walls are proposed on both sides of U.S. 31 and various 
other auxiliary roads/ramps within the project limits, in addition to more than 200 test borings.

Alain J. Gallet, P.E., has been appointed Terracon’s national director of energy services.    
Gallet is a Senior Principal, senior vice president, and was the Gulf Coast East Division 
manager (formerly Gallet & Associates, Inc.). He started Gallet in 1989 and served as CEO 
until Gallet joined Terracon in 2009. As the national director, Gallet will be responsible for the 
overall development and strategic growth of our Energy Services Business Sector. With more 
than 35 years of experience in geotechnical and environmental engineering, he has managed 
multidisciplinary projects, offices, and companies throughout his career. He has a master’s 
degree in geotechnical engineering and a bachelor’s degree in civil engineering from the 
University of Florida.  
 
 
Get the latest news and updates about Terracon through our RSS Feed. Subscribe today by 
visiting our Web site, terracon.com. RSS feeds are a way for Web sites to distribute content 
straight to you. Once you subscribe to the Terracon feed, timely updates are delivered auto-
matically via a web portal, news reader, or in some cases, e-mail. Sign up today!
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 the mailing list, e-mail the editor at  
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