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      THE VALUE OF GOOD ENGINEERING 

A Comparison of Two Identical Structures  
with Different Engineers 

 
Project History 
Kirkwood Community College’s 
Regional Centers work with area 
K12 schools, extending skills 
training from high-schools into 
areas that Iowa communities 
need. Design Engineers (DE) was 
hired to redesign a prototype 
building used at Jones County  
for a new Washington County 
Regional Center, targeting 
improved efficiency. As shown  
in the table below, our design-
centric approach makes  
a measurable difference.  

Owner 
Kirkwood Community College 
 Troy McQuillen, VP of Facilities 
 troy.mcquillen@kirkwood.edu 

 
 
 
 
  
 

 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
  

 
 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  

         Industry Standard Engineers 
         JONES COUNTY 

Design Engineers 
WASHINGTON COUNTY 

 
% Change 

Area  33,475 sf 37,217 sf 11% larger 
General Construction Cost  $113/sf $116/sf 3% more 
MEP Systems Cost  $84/sf $68/sf 20% less 
Annual Energy Use  66 kBtu/sf 29 kBtu/sf 56% less 
Annual Energy Cost          $1.55/sf         $0.86/sf         45% less 

 

Kirkwood Jones County – Industry Standard Engineers, Bid 9/08 
 

Kirkwood Washington County – Design Engineers, Bid 3/13 
 
 
 
 
 
 
 
 

Good Engineering Matters in Millions to the Bottom Line 
The difference between two competent engineering firms should not 
be that great, but as this comparison shows, it can amount to millions 
of dollars. This unique situation allows a real-world comparison of two 
structures that are nearly identical except for MEP design. Although 
both buildings function for their intended educational purpose, the 
Design Engineers building cost $1,400,000 less to build and operate 
over a typical 25-year life cycle.  

Unique Opportunity to Compare Engineering Approaches 
Very rarely do two buildings share so many characteristics as the 
prototype, Jones, and our project, Washington. The buildings have 
identical window, wall, and roof insulation specifications, differing 
only slightly in orientation. Facility functions are almost identical with 
offices, classrooms, welding, automotive, manufacturing and 
architectural shops. Washington provides 11% more square footage 
and adds an energy-intensive automotive paint booth with 17,500 cfm 
of exhaust, yet according to Kirkwood’s actual utility bills, 
Washington’s energy cost is $20,000 less per year than Jones.  

The Design Engineers Difference 
HVAC for Jones County includes rooftop units and hot water reheat 
terminal units where DE’s project, Washington, uses geothermal heat 
pumps connected to a vertical ground heat exchanger. Over the 25-
year life of the mechanical system the higher efficiency of the heat 
pump system results in over $500,000 in energy savings.  Despite the 
typically higher initial cost of geothermal heat pumps, the 11% larger 
building and 12% escalation in construction cost during the 5 years 
between bidding, the cost-effective design of Washington’s MEP 
systems cost $600,000 less to build than Jones. 
      

ACTUAL BUILDING OPERATIONS DATA for 2015, Source: Kirkwood Community College 
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“I have been enormously impressed with Design Engineers’ dedication and quality of work. The principal in 
charge has remained deeply and actively involved in all aspects of the project.”
                
         - Sam Miller, Partner, LMN Architects
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“

“DE’s understanding of our equipment and systems was outstanding. Their communication with us was precise. 
I would recommend this engineering group for complete and understandable documents.”
                
         - John Rodilosso, Mary Greely Medical Center
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St. Luke’s 
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“Design Engineers was proactive in delivering a project within budget while still delivering high value 
mechanical and electrical systems. The cooperation and collaboration that they brought to the table everyday 
was greatly appreciated.”             
           - Randy Clarahan
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 MUNICIPAL GOVERNMENT PROJECTS 

Public Projects & Shared Spaces 
 
 

 

 

 

  

 

 

 
 
 
 
 

Committed to Community 
Design Engineers has successfully completed over 250 projects for 
local governments totaling over $400 million in construction cost.   

HIGHLIGHTED MUNICIPAL PROJECTS 
Cedar Rapids Central Fire – Cedar Rapids, Iowa 
New LEED Platinum 67,000-sf facility housing a working Firehouse, 
Administrative Headquarters and Emergency Operation Center 

Davenport Police Facility – Davenport, Iowa 
New $23M LEED-certified 161,000-sf facility with offices, conference 
rooms, laboratories, dispatch, training, parking and a shooting range.  

Madison Far West Public Works – Madison, Wisconsin 
New 160,000-sf facility to vehicle and equipment repair and storage 
for Engineering and Parks divisions; Streets crew basecamp. 

Coralville Parks & Transit Facility – Coralville, Iowa 
New 68,000-sf vehicle maintenance, office, and facilities shop.  
Certified LEED Gold using total energy recovery and geothermal heat 
pumps with supplemental boilers for office spaces. Radiant in-floor 
heat and hot water unit heaters supply shop and maintenance areas. 
Vehicle pollution monitoring systems control ventilation and exhaust. 

Iowa City Fire Stations #2 & #4 – Iowa City, Iowa 
New LEED Gold certified community stations. Strategies included 
geothermal HVAC with total energy recovery ventilation, apparatus 
bay hydronic radiant floor heating, and apparatus bay vehicle exhaust. 

Joint Emergency Communication Center – Iowa City, Iowa 
New 20,000-sf facility with hardened generator, redundant UPS, 
redundant cooling and clean agent fire suppression. 

Oskaloosa Fire Station – $3M renovation and 5,000-sf addition to 
historic 1909 fire station for high bays, exercise, deck and kitchen. 

Cedar Rapids Public Library – Cedar Rapids, Iowa 
New LEED Platinum 94,000-sf central library including a 200-seat 
auditorium, offices, conference rooms, stack area and coffee shop. 

RECENT MUNICIPAL CLIENTS 
 Anamosa, Iowa 
 Ankeny, Iowa 
 Ames, Iowa 
 Cedar Falls, Iowa 
 Cedar Rapids, Iowa 
 Clinton, Iowa 
 Coralville, Iowa 
 Davenport, Iowa 
 Dubuque, Iowa 
 Evansdale, Iowa 
 Fairfield, Iowa 
 Hiawatha, Iowa 
 Iowa City, Iowa 
 Madison, Wisconsin 
 Magnolia, Iowa 
 Marion, Iowa 
 Mauston, Wisconsin 
 Mount Vernon, Iowa 
 Muscatine, Iowa 
 North Liberty, Iowa 
 Norway, Iowa 
 Oskaloosa, Iowa 
 Palo, Iowa 
 Riverside, Iowa 
 Robins, Iowa 
 Rock Springs, Wisconsin 
 Sun Prairie, Wisconsin 
 Tipton, Iowa 
 Toledo, Iowa 
 Viroqua, Wisconsin 
 Waterloo, Iowa 
 West Burlington, Iowa 
 Dane County, Wisconsin 
 Jefferson County, Wisconsin 
 Johnson County, Iowa 
 Washington County, Iowa 

PROJECTS TYPES 
  Airports 
  Pools 
  Data Centers 
  Recreation Centers 
  Administrative & Government 
  Fire Stations 
  Vehicle Maintenance 
  Police Stations 
  Parking Structures 
  Community Center 
  Public Libraries 
  Emergency Response Centers 
  Ambulance Station 
  Municipal Courts 
 Wastewater Treatment Plants 13



 “DE is a terrific firm that I will be collaborating with whenever I can.”
                
         - Mark Rhoades, SLAM Collaborative
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 “This is a fine example of an exceptional restoration of a modern building.”     
        
          - AIA Honor Award Jury
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AEG Offices*‡, Des Moines 

‡ AIA Honor Award winner
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CULTURAL INSTITUTIONS OVERVIEW 

Churches, Museums, Libraries & Performing Arts 
 
 

 

 

 

 

 

 

 

 

 
 

Church, museum and cultural facility design requires close 
collaboration between engineers, architects, curators and building 
owners to define parameters for specific collections and artifacts. 

Design Engineers is energized by the complex design challenges 
associated with the specialty systems our most treasured cultural 
institutions require. These systems have included low dew point air 
delivery systems, precision humidification systems, high efficiency air 
filtration systems, clean agent and pre-action sprinkler fire 
protection, high sensitivity air sampling fire detection systems, low 
UV lighting and award-winning lighting systems.  

HIGHLIGHTED PROJECTS 
Unitarian Universalist Society of Iowa City – Coralville, Iowa 
This new 18,600-sf church embraces its surrounding environment with 
expansive views and a strategy for achieving Zero Energy use in 2019. 
Systems include geothermal HVAC, daylighting, smart LED lighting, 
integrated landscaping, vegetated parking and abundant daylighting. 

Immaculate Conception Church Renovation – Cedar Rapids, Iowa 
Built in 1915, this iconic downtown church was ready for a complete 
interior facelift on a tight budget. DE’s lighting design played a key role 
in the low-cost solution that brought a once dark sanctuary back to life. 

St. Paul’s United Methodist Church Renovation – Cedar Rapids, Iowa 
Comprehensive $4.5M renovation of the Louis Sullivan-designed 
church improved accessibility, safety, lighting, energy efficiency and 
A/V capabilities while keeping many original floors and finishes. 

University of Iowa School of Music – Iowa City, Iowa 
This $150M project included multiple organ and instrument rooms as 
well as a rare book room requiring special environmental controls and 
fire protection systems.  

Linn County History Center – Cedar Rapids, Iowa 
36,000 sf transformation of downtown car dealership into a new 
interactive museum with exhibit space, archival storage and admin. 

University of Iowa Museum of Art – Iowa City, Iowa 
New $55M building houses more than 14,000 globally significant works 
of art; requiring careful security, lighting, and air handling design. 

 

Project Data 
Construction: $450,000,000+ 
Size: 1,650,000+ square feet 

Market # Projects Const. $ 
Churches 70 $130M 
Museums 16 $60M 
Libraries  50 $85M 
Performing Arts 42 $177M 

Highlighted Projects 
Robins Hindu Temple 
 11,100-sf | $1,500,000 | 2019 
Immaculate Conception Church 
 5,000-sf | $1,500,000 | 2016 
Unitarian Universalist Society of IC 
 18,600-sf | $5,000,000 | 2015 
St. Paul’s United Methodist CR 
 32,000-sf | $5,000,000 | 2015 
Clyde Monastery Renovation 
 80,000-sf | $10,000,000 | 2010 
St. Patrick’s Church, Iowa City 
 50,000-sf | $10,500,000 | 2007 
LDS Church of Fairfield 
 11,000-sf | $2,000,000 | 1995 
Indian Creek Nature Center 
 12,000-sf | $4,000,000 | 2017 
University of Iowa Museum of Art 
 85,000-sf | $50,000,000 | 2017 
U of Iowa Old Capitol Museum 
 8,000-sf | $1,000,000 | 2007  
Cedar Rapids Museum of Art 
 10,000-sf | $2,000,000 | 2005 
Cedar Rapids Public Library 
 94,000-sf | $43,000,000 | 2010 
Warsaw Public Library 
 7.000-sf | $768,000 | 2004 
Anamosa Public Library  

15,600-sf | $1,500,000 | 2002  
Mount Carmel Archives 
 32,000-sf | $1,800,000 | 2001 
University of Iowa School of Music 
 190,000-sf | $150,000,000 | 2016 
University of Iowa Visual Arts 
 126,000-sf | $72,000,000 | 2016  
University of Dubuque 

Performing Arts Center  
80,000-sf | $35,000,000 | 2012 

CSPS Legion Arts 
 32,000-sf | $5,000,000 | 2011 
Dubuque Grand Opera House 
 23,000-sf | $5,000,000 | 2008 
Heartland Acres Events Center 
 50,000-sf | $6,000,000 | 2008  
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Highland School’s Riverside Gym. Since then 
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Lil’ Drug | $10M
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maintenance while maintaining the building’s design intent. 
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completely silent, it offsets 100% of the office’s energy use

Farmer’s Electric Coop Study

Seaman’s Center 
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      SUSTAINABILITY TRACK RECORD 

52 Key Projects Compared 
 

 

PROJECT Size 
square feet 

EUI 
kBtu/sf/yr 

ECI 
$/sf/yr 

% Better 
than code 

Rebate  
Utility  

$ Saved 
Annually 

$ saved 
Per sf/yr 

AEG Corporate HQ 153,400 131.6 $1.38 32.0% $69,352 $99,620 $0.65 
AEGON Daycare 15,500 55.7 $0.82 35.2% N/A $6,904 $0.45 
Cedar Rapids Central Fire Station 82,000 50.0 $0.95 50.7% $279,343 $80,112 $0.98 
Cedar Rapids Library 94,000 36.5 $1.06 50.0% $276,000 $99,640 $1.06 
Cedar Rapids Public Works 342,000 76.3 $0.85 41.0% $415,628 $202,012 $0.59 
Coralville North Fire Station 21,600 43.6 $0.69 33.7% $16,331 $7,576 $0.35 
Coralville Transit & Parks  39,000 57.5 $0.82 39.9% $76,300 $21,231 $0.54 
Davenport Police Facility 113,000 41.1 $0.65 44.5% $255,000 $58,892 $0.52 
Design Engineers Office 28,000 31.6 $0.58 45.9% $46,800 $13,778 $0.49 
Dubuque Airport Terminal 33,000 50.7 $1.23 61.0% N/A $63,487 $1.92 
Dubuque Senior High School 133,300 44.4 $0.98 26.2% $41,000 $46,324 $0.35 
Dyersville Elementary 60,000 27.2 $0.70 64.8% $169,200 $77,318 $1.29 
IC West High Band 30,000 21.1 $0.44 68.4% $62,100 $28,572 $0.95 
Indian Creek Nature Center 13,000 39.3 $1.32 50.3% $27,326 $17,367 $1.34 
Iowa City Fire Station #2 10,400 60.8 $1.21 37.6% $22,700 $7,583 $0.73 
Iowa City Fire Station #4 13,300 69.9 $1.62 52.0% $21,500 $23,342 $1.76 
ISU Biosciences ATRB 117,700 242.0 $5.39 29.2% $0 $261,646 $2.22 
Johnson County Ambulance 34,100 60.3 $0.60 59.0% $98,308 $29,442 $0.86 
Johnson County Comm Ctr 17,300 55.4 $0.88 42.6% $34,200 $11,299 $0.65 
Kirkwood Center 44,100 52.0 $0.81 47.4% $84,300 $32,190 $0.73 
Kirkwood Johnson County  101,000 30.7 $0.89 55.0% N/A $109,644 $1.09 
Kirkwood Linn Hall 213,200 24.3 $0.61 57.7% $412,330 $177,400 $0.83 
Liberty High School 253,110 37.5 $0.86 41.1% $437,429 $151,892 $0.60 
Linn County Options 97,000 55.3 $1.11 25.8% $37,300 $37,438 $0.39 
Loras College Athletic  91,200 67.5 $0.98 57.5% $352,100 $120,920 $1.33 
Midwest One Bank 61,600 62.9 $0.96 26.6% $31,471 $21,431 $0.35 
Mt. Vernon High School 93,000 39.2 $0.89 38.4% $151,590 $51,597 $0.55 
North Linn Elementary 52,600 42.0 $1.28 55.5% $147,182 $83,971 $1.60 
Penn Elementary 71,600 37.1 $1.19 46.7% $146,727 $74,653 $1.04 
Prairie High School 386,000 50.1 $0.75 29.2% $71,000 $119,398 $0.31 
Prescott Elementary 65,000 30.2 $0.58 51.9% $74,314 $40,678 $0.63 
St. Patrick’s Church 50,500 50.0 $1.00 42.8% $88,700 $37,787 $0.75 
UD Administration  41,600 36.6 $0.73 52.9% $42,040 $34,108 $0.82 
UD Performing Arts 80,000 50.1 $1.23 59.4% $336,800 $143,965 $1.80 
UI Beckwith Boathouse 22,600 67.3 $1.43 33.3% $46,000 $16,135 $0.71 
UI Dental Science Addition 32,400 38.9 $1.03 43.8% $12,100 $26,009 $0.80 
UI Dental Science Phase Two 131,600 52.3 $0.93 35.9% $124,000 $68,545 $0.52 
UI Catlett Residence Hall 298,700 82.3 $1.87 20.9% $51,873 $147,586 $0.49 
UI Petersen Residence Hall 178,600 71.5 $1.50 44.5% $509,300 $214,803 $1.20 
UI Seamans Center Engineering 68,100 75.2 $1.75 32.2% $21,000 $56,599 $0.83 
UI Visual Arts Building 126,000 70.2 $1.18 48.6% $522,900 $140,581 $1.12 
UI Voxman School of Music 182,600 32.9 $0.80 48.7% $772,269 $138,676 $0.76 
UNI Lawther Hall 132,900 86.8 $1.09 25.5% N/A $49,583 $0.37 
Van Meter 22,900 31.1 $0.59 58.1% N/A $18,735 $0.82 
Washington Public Library 30,000 24.3 $0.40 52.6% $28,815 $13,316 $0.44 
Waukee CAPS 70,000 49.7 $0.81 33.5% $29,100 $28,563 $0.41 
West Delaware High Phase 2 28,300 35.0 $0.61 67.6% $71,307 $36,018 $1.27 
Williamsburg High School 140,100 38.1 $0.84 43.9% $197,001 $92,091 $0.66 
Williamsburg High School 140,100 38.1 $0.84 43.9% $197,001 $92,091 $0.66 
Williamsburg Library 17,500 36.0 $0.95 55.9% $42,672 $21,073 $1.20 
Willow Wind School 17,100 58.2 $1.15 49.8% $46,100 $19,508 $1.14 

        
DE TOP 52 AVERAGE 91,992 53.9 $1.05 44.9% $152,083 $70,061 $0.86 

DE TOP 52 HIGH 386,000 242 $5.39 68.4% $772,269 261,646 $2.22 
DE TOP 52 LOW 10,400 21 $0.40 20.9% $16,331 $6,904 $0.31 

  EUI ECI % Better Rebate $/Yr Saved <-- Sf 
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Design Engineers uses Autodesk’s 

Design Engineers’ implementation of BIM began in 2006 and 

REVIT’s

DE’s 

 
1 Source: Dodge Data & Analytics Study: Connecting Teams for Autodesk 

“

developed design models I’ve 
”

Cedar Rapids Public Library  
      MEP Suite & Theatre BIM Model 
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Everything works be�er together when DE’s behind it. ™


