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Entrant’s Contribution to the Project 
Original or Innovative Application of New or Existing Technologies 

As part of the Standby Generator and Administration Facility project, CDM 

Smith applied several original or innovative design concepts.  The DuPage 

Water Commission (DWC) had two significant goals for project:  1) to 

provide sufficent standby power for the DuPage Pumping Station in order to 

improve the operational reliability and water delivery to the customer 

communities and residents of DuPage County and 2)   to incorporate 

sustainability into the project and achieve the U. S. Green Building Council’s 

Leadership in Energy and Environmental Design – New Construction 

(LEED-NC) Silver certification level. Outlined below are the unique 

techniques that the CDM Smith team implemented to reach these goals. 

#1: Analytical “right-size” approach for standby power requirements – 

DWC’s DuPage Pumping Station (DPPS) has a rated capacity of 210 million 

gallons per day (mgd) and is comprised of nine total pumping units – seven 

1750 HP (30 mgd) units and two 800 HP (15 mgd) units; each of which 

operates at constant speed using an “across the line” full voltage motor 

starting method. Providing enough standby power to the pumping station to 

satisfy the electric needs associated with rated pumping capacity was not 

practical nor financially feasible. In 2004, CDM Smith conducted a study to 

evaluate and determine the appropriate operational pumping scenario. 

Through analytical analysis of historical electrical metering, historical 

pumping operational data, and water demand growth projections, CDM 

Smith determined that the standby power system should be designed for the 

amount of pumping equivalent to the projected average day flow of the 

station in the year 2020 (108 mgd) which equated to four of the 1750 HP 

pumps and motors. 

#2: Automated Switchgear for Safe Operations – With the addition of the 

standby power system to the three existing Commonwealth Edison services, 

the DPPS had four independent power sources.  This added inherent 

flexibility and complexity to the former simple electrical system at DPPS.  

CDM Smith’s electrical design concentrated the utility services and the new 

standby power system in a new lineup of automated medium voltage 

switchgear.  Through the automation, DWC can fully control and monitor 

the generators, the utility sources, and each of the switchgear circuit 

breakers from a location safe from exposure to the variety of safety hazards 

associated with large machinery and medium voltage electrical systems. 

Additionally, a multi-layered scheme of protective relays and interlocks aid 

in the safe operation of the electrical power system and its switchgear.  To  



Entrant’s Contribution to the Project 

2 ACEC- Illinois Engineering Excellence Awards: Category G: Water Resources 

 

ensure that the standby power systems would work when they are needed the 

most, the generator control system was equipped with capabilities to 

automatically test and verify the various systems components of the standby 

power system without impacting the day-to-day, hour-to-hour water pumping 

operations of the DPPS. 

#3: Utility Coordination and Advance Planning – The addition of the 

standby power system at DWC also necessitated improvements outside of 

DPPS on Commonwealth Edison’s distribution system. These included 

substation modifications, reconfiguration of each of three utility services, as 

well as rebuilding approximately 2.5 miles of 34.5kV transmission line through 

Elmhurst, Villa Park, and Lombard.  Additionally, all of these improvements 

needed to be completed and operational prior to the new standby power 

system coming online and had to ensure that a minimum of two of these three 

services was providing power to DPPS and the pumps therein.  To that end, 

CDM Smith initiated a proactive strategy of communication and planning 

between Commonwealth Edison and DWC, allowing many of these 

improvements to be completed nearly a year prior to the construction of the 

standby power facility. This strategy effectively removed $2.25 million of work 

and construction off of the critical path of the overall project. 

#4: Engine-Generator Procurement for Two Facilities – In addition to the 

standby generator facility project at DWC’s DuPage Pumping Station, DWC 

also partnered with the City of Chicago for a similar standby generator facility 

at their Lexington Pumping Station–the upstream facility which serves DWC.  

As initially planned, each facility would include five 2,500 kW engine-

generators for a total of ten units.  As recommended in a value engineering 

workshop, CDM Smith successfully implemented a procurement contract for 

the DWC to directly purchase the units and assign them to each contractor.  

This approach saved DWC approximately $1,000,000 in capital cost, or 15 

percent of the total engine-generator cost for the project.  Additionally, all of 

the units are mechanically and electrically identical which provides 

consistency benefits for the maintenance and operation of the equipment. 

#5: Portable Engine-Generator – As mentioned above, DWC partnered with 

the City of Chicago for a companion project at the City’s Lexington Pumping 

Station.  Each facility required a minimum of four 2,500 kW engine-generators 

to provide adequate standby power to their respecitve pumping stations.  

Fewer than four engine-generators would not be sufficient available power to 

start the large pumping units.  As recommended in a value engineering 

workshop, CDM Smith successfully implemented a strategy to provide one 

portable engine-generator to be shared between the two facilities instead of 

the original plan to provide two additional engine-generators.  This provided 

redundancy to both locations while as well as substantial savings to each 
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project.  Upon procurement, the portable unit is identical to the stationary 

units which allows for ease of maintainance and system operation. 

#6:  Site Use and Planning – All of the improvements associated with the 

project occurred without modification or expansion of DWC’s property.  As 

such, the project team made effective use of the existing site, was able to 

exceed the stormwater management requirements of LEED-NC, and reduced 

the post-project stormwater runoff quanity by 30 percent of the pre-project 

conditions.  New stormwater management features such as the green roofs, 

detention pond, bioswales, and rainwater cistern system were added without 

adding new land or property to the site.  Security improvements were also 

easily integrated into the site.  A new covered employee parking structure was 

added within the protected perimeter of the site and took advantage of an 

unused site location next to the existing building with large amounts of earth 

fill.  Following its construction, the former grade lines atop the parking 

structure were restored to effectively return the site to its former stormwater 

controls. 

#7: Recycled Content – Just as water is a resource which is reused and 

reclaimed, recycling and reuse of materials were major themes of the project’s 

sustainable features.  As described above, the site was effectively reused and 

repurposed to accommodate the new facility and related improvements.  The 

structure of DWC’s existing vehicle maintenance building was incorporated 

into the new facility as a pinnacle of reuse and recycling.  When the existing 

178 foot long and 20 foot tall retaining wall required demolition, the design 

approach recoved the face brick for reuse on new parts of the facility 

expansion.  The remaining, demolished portion of the retaining wall, as part of 

the project’s total 11,300 pounds of construction debris, was diverted from 

landfills and processed and recycled as granulated construction material for 

the local construction market.  In total, approximately 20 percent of the new 

materials and content within the facility were of recycled origin. 

Future Value to the Engineering Profession 

The initial focus of the USGBC’s LEED-NC program was commerical spaces 

(office buildings, etc.) on new sites.  The Standby Generator and 

Administration Facility project successfully demonstrated that many of the 

program’s sustainability metrics can be applied to new construction on existing 

sites.  Additionally, the project successfully demonstrated that buildings with a 

large industrial or process components can also achieve a high level 

certification in all areas of the LEED-NC program.  By greatly exceeding the 

requirements of several of the LEED-NC requirements, the Standby Generator 

and Administration Facility is a model to the engineering community on the 

incorporation of sustainability within the project. 
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Social, Economic, and Sustainable Design Elements 

As discussed, sustainability and achieving LEED-NC Silver certification was a 

major goal for this project.  By understanding and implementing USGBC’s 

LEED program, the project achieved a sustainable features in a variety of areas.  

These include: 

 Energy Efficiency – By using high efficiency motors, lighting, and other 

equipment, the facility’s electrical and mechanical systems are projected to 

use 14 percent less energy than the baseline requirements of ASHRAE 90.1 

and the local building code requirements. 

 Water Efficiency – Though the incorporation of ultra-low flow and 

automated plumbing fixtures, the facility is projected to use 40 percent less 

water than the baseline requirements of the local building code. 

 Daylighting – All of the building’s occupied areas have outside views and 

are naturally lit.  In addition to the energy savings, DWC staff benefits from 

a high quality working environment. 

 Alternative Transportation – Dedicated vehicle parking is included in 

the facility for ultra-low emission vehicles as well as support spaces for 

bicycles. 

 Stormwater Management – Through effective site planning and 

incorporation of a 6,200 sf green roof and 13,000 gallons of cisterns for 

rainwater storage, the facility is projected to have a 30 percent reduction in 

the quantity of stormwater run-off than the pre-project conditions. 

 Heat Island Impact – Using a combination of vegetative green roofing 

and a white roofing system on the building, and highly reflective white 

concrete mixture for outdoor concrete surfaces, the facilities contributions 

to the heat island effect have been reduced. 

 No irrigation landscaping – The landscaping concept for the project 

utilized regional/native drought-tolerant plantings without a permanent 

irrigation system to further reduce water usage.  Additionally, the 

rainwater cistern system included appurtenances to allow the stored 

rainwater to be used for irrigation purposes. 

 Recycled Building Content – Nearly 20 percent of the new building 

materials used on the project were of a recycled content.  Additionally, 

DWC’s existing vehicle service building was reused and integrated into the 

new standby generation and administration facility.  Further, the face brick 

on a large retaining was recovered and reused on portions of the new 

facility. 

 Construction Waste – Nearly all (99.87 percent), or approximately 11,300 

pounds, of construction waste from the project site was recycled and 

thereby diverted from local landfills. 
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 Indoor Environmental Quality – In addition to using paints and 

materials that have low-emitting VOC contents, the ventilation system 

exceeded the minimum  code required ventilation by approximately 30 

percent by incorporating carbon dioxide controls  to significantly improve 

the environmental quality of the space for DWC’s staff. 

Complexity 

The design and construction of the project had to overcome or address several 

complexities.  Foremost were the following two items:  

 Utility Service Improvements – As described above, each of the three 

34.5kV, 7500kVA utility services from Commonwealth Edison required a 

variety of improvements for the new standby generator system.  This was 

addressed by advance planning and coordination with Commonwealth 

Edison such that the majority of their improvements were constructed and 

completed well before the construction of the standby generator facility 

and without undo operational impact or outages to the DPPS.  The success 

of this coordination was fully realized when, during the construction of 

project, one of the 7500 kVA utility transformers was removed and 

replaced in a few days without impacting the water pumping of the DPPS. 

 Electrical System Expansion – In order to incorporate the new standby 

power generators into the electrical system at the DPPS, significant 

modifcations to the existing medium voltage power distribution system 

were required.  These entailed the addition of a new 4160 Volt switchgear 

lineup as well as new underground ductbanks and feeders between the 

pump station building and the standby power facility.  CDM Smith’s design 

incorporated a staged approach to allow these improvements to be 

constructed without causing outages or operational impact to the DPPS or 

the customer communities served by DWC. 

Exceeding Client/Owner Needs 

CDM Smith was able to complete the project nearly $6,000,000 below, or at 80 

percent of it’s budgeted project cost of $30 million.  Three key project decisions 

accounted for nearly a third of this reduction: 1) reuse of the structure from the 

existing vehicle maintenance facility, 2) pre-purchase/procurement of the 

diesel engine-generators for the project, and 3) using one portable diesel 

engine-generator in lieu of a stationary engine-generator at each of the 

Lexington and DuPage Pumping Stations. 

Through the project’s achievement of the LEED-NC Silver certification, DWC’s 

sustainability goals were fully realized and exceeded.  By fully implementing 

the LEED-NC program, the project was able to incorporate all aspects of 

sustainability and received three Innovations in Design credits for exemplary 

performance in the reduction of water usage, incorporation of daylighting and 

outside views into the facility, and through the construction waste 

management which diverted nearly all waste from the landfills. 


