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National Labs Working with Local Communities 

In mid September Argonne National Laboratory celebrated its fiftieth anniversary with an open house 
in which more than 20,000 people toured the site and viewed some 100 demonstrations, exhibits and 
presentations of the scientific and engineering programs currently being pursued at Argonne. One visitor 
remarked to tiis author hat he has lived in the Chicagoland area all of his life - more than 20 years of which 
has been spend in the southwestern suburbs - and he had never believed that nearby was a Department of 
Energy (DOE) research facility investigating such a wide range of scientific issues. He had h o r n  that Enrico 
Fermi’s experiment at the University of Chicago demonstrating controlled chain reactions and the use of 
nuclear power to generate electricity were in some way connected to Argonne, but other work, such as the 
extensive environmental research programs, was not known to him. 

Part of this lack of knowledge about the scientific and engineering research occurring at DOE national 
laboratories is the remoteness of most research programs from the everyday lives of citizens. For instance, 
Argonne’s new Advanced Photon Source, a third-generation synchrotron x-ray source, may soon provide 
insights into biology, chemistry, geology, and environmental science, but few members of the neighboring 
Chicagoland communities will learn about the discoveries if the researchers announce their findings at 
conferences in distant cities. And though material scientists continue to define low-cost methods of recycling 
automobile waste, such as the foam of seats and the plastics of dashboards, the products of these recycled 
materials may not directly serve the consumption needs of Argonne’s neighbors for a number of years. 

It is both the discussions that are remote as well as a remoteness of impacts on ordinary lives that often 
leads people to miss the exciting research activity occurring nearby. However, at least one research program 
at Argonne is structured to be purposefully different. The Existing Buildings Efficiency Research (EBER) 
program pursues its scientific work in concert with architects, engineers, and community developers as they 
attempt to provide high quality energy efficient, high performance buildings at reasonable cost. Instead of 
conducting experiments inside the barbed wire fences of secure facilities, technical assistance for the inclusion 
of DOE tools, techniques, and technologies is offered at the construction site within the community and 
research results are drawn back as we monitor projects for the performance of the energy conservation 
measures. 

In the following few pages several projects will briefly discussed to give a sense of the possibilities 
for the laboratory and broader scientific community to work one-on-one with community-based organizations 
and the agencies that directly serve the needs of low-income neighborhoods. 

Bethel New Life 
The first and most enduring efforts to work one-on-one with a community-based organization grew 

out of a serendipitous meeting between Dr. Harvey Drucker, Argonne’s associate laboratory director for 
energy and environment sciences, and Mary Nelson, the president of Bethel New Life. Bethel is a community 
development Corporaton serving a low-income neighborhood on Chicago’s Westside. The meeting occurred 
as part of an annual United Way campaign - nothing unusual except for the two people who sat next to each 
other. One talked about a community’s need for housing, jobs, and businesses; the other spoke of technology 
transfer. The result of the discussion was a partnership to probe how DOE tools, techniques, and technologies 
developed at national laboratories can create energy efficient affordable housing, liveable wage jobs, and 



environmentally sustainable businesses in low-income communities.' 

The affordable housing component of the partnership initially focused on providing technical assistance 
for the inclusion of high efficiency measures for insulation, space and water heating, air sealing, and lighting.* 
Using as guides the fine work of the Illinoii Department of Commerce and Community Affairs and that of the 
two major DOE building science laboratories, Oak Ridge and Lawrence Berkeley, five multifamily buildings 
have been designed to substantially reduce annual energy costs - from averages of $1200 per unit to $450 per 
unit or lower for space heating. The Laboratory now is working with Bethel in a larger partnership - the 
Chicago Partnership in the American Dream - which will develop homes for 5,000 residents of low-income 
neighborhoods in six to ten focused area developments in Chicago and suburban Cook County. Again the 
Laboratory will provide technical support for the incorporation of energy efficiency. 

As the Laboratory researchers assisted Bethel in designing the rehabilitation of the five multifamily 
buildings, one recurring problem presented itself - lead-based paint. Lead-based paint hazards are a major 
threat to the public health in older neighborhoods; and developers attempting moderate rehab are often stopped 
cold when discovering lead poisoning hazards. However, the Argonne-Bethel partnership has begun to view 
the presence of lead-based paint as an opportunity for both energy efficiency and jobs. Where common 
practice separates the remediation of lead hazards from the incorporation of energy conservation measures 
such as air sealing and insulation, dze Laboratory's staff has been investigating methods to combine lead hazard 
reduction or remediation with energy efficiency. In particular, the staff has proposed air sealing around 
window and door openings when lead contaminated wood surfaces are removed, blowing in cellulose into 
cavities opened when wood trim or other surfaces are removed, caulking all floor-wall junctures when molding 
is removed, upgrading windows to high energy efficient specs when being replaced for lead contaminations; 
and laminating rigid insulation beneath wallboard or blowing cellulose into wall cavities when lead hazards on 
perimeter walls are being encased. The savings stream from lower future energy costs, it is believed, will 
partially pay for the lead remediation work that must be done in any case. In addition, Bethel has trained lead 
abatement teams of workers and supervisors to do the work -jobs and businesses for local residents. 

In the mining year, Bethel, DOE, and Argonne will be extending the partnership in another direction. 
Bethel has purchased one of the houses built in its Parkside project for use as a demonstration site for the 
development. DOE and Argonne have tentatively agreed to extend the demonstration to include many elements 
of energy efficient affordable construction. The house will be used for training contractors, builders, and - 
lenders. Through the use of cut-aways and models, exhibits will illustrate the energy efficient practices that 
DOE staff and laboratory scientists have been presenting at conferences for years. Bethel will own and pay 
the mortgage on the property during the demonstration period. After the demonstration is complete, the house 
wili be restored to its original condition and sold as part of the Parkside development. The exhibits and props 
will be moved to another Midwestern location for continued use. 

' See Argonne National Laboratory, 1995, "Restoring Our Urban Communities: A Model for an 
Empowered America", a publication of the Energy and Environmental Science and Technology 
Directorate, Argonne National Laboratory - available at http://beijing.dis.anl.gov/bethel/ANL 
Bethel-Partnership.html on the World Wide Web. 

For a comparison of high efficiency multifamily rehabilitation to typical rehabilitation, see J.T. 
Katralcis, P.A. Knight, and J.D. Cavallo, 1994, "Energy-Efficient Rehabilitation of Multifamily Buildings 
in the Midwest'', Argonne National Laboratory technical memorandum ANL/DIS/TM-16, pp. 13-26 - 
available at http: //beijing.dis.anl.gov/ee/cgi-bin/rehabdoc/rehab-title.html on the World Wide Web. 

http://beijing.dis.anl.gov/bethel/ANL


Chicago Housing Authority 
In addition to working with community-based organizations, DOE and the Argonne’s EBER team is 

working with the Chicago Housing Authority (CHA) to reduce energy and water use in public housing. DOE 
and CHA signed a Memorandum of Understanding in March of this year with the goal of saving 30 percent 
of energy use in one-half of all housing units by the year 2000. A similar MOU was signed with the Atlanta 
Housing Authoxity. Since the signing, CHA and Argonne have been defining the elements of an energy plan 
that will meet the energy efficiency goal and accomplish several other aims that CHA has, such as lead hazard 
abatement and increased job opportunities for CHA residents. The EBER team also is attempting to design 
new approaches to meeting energy efficiency needs. 

One particularly interesting approach that an Argonne-Oak Ridge team designed for use at CHA’s 
Dearborn Homes is a low-cost composite wall system that encases lead hazards and increases energy 
efficiency. The problems with the current masonry walls in the 48 year-old Dearborn Homes development 
are that they have no insulation and are suspected to be contaminated with lead-based paint. Liquid 
encapsulants have been used, but the condensation that forms on the perimeter walls and on ceilings causes 
the encapsulants to deteriorate quickly. The hgonne-oak Ridge team defined and tested a wall system 
consisting of 1-1/2 inches of Celotex Tuff-R - taped at all joints to contain lead dust from the wall - covered 
with Louisiana-Pacific’s Fiberbond. A diagram of the system is shown in Figure 1. The wall is constructed 
with no studs to provide thermal bridging. Instead the wall is hung from a 2-by-2 nailer at the ceiling and 
attached to a 2-by-2 d e r  at the floor. The nailers are caulked at the ceiling and the floor to prevent lead dust 
from escaping. The rigid insulation is placed between tfie nailers, secured with adhesives to the masonry wall, 
and aped at the nailers. The Fiberbond, a reinforced gypsum product that is designed for high abuse areas, 
is secured to the top nailer. The weight of the Fiberbond is used to straighten the panel before it is attached 
to the bottom nailer. ASTM tests were conducted to veri@ that the wall system would withstand harsh 
treatment at the center of the panels and at the joints. It is believed that wall system will provide a 20-year 
lead safe encasement and, because there is much less carpentry involved in the construction, will provide job 
opportunities for CHA residents. 

CHA, DOE, and Argonne are also extending a bulk purchase agreement of efficient refrigerators, 
The Department initially brokered a bulk purchase agreement between the New York City Housing Authority 
and Maytag. Extending that agreement to other public housing authorities is an important deployment strategy 
for DOE as it tries to increase the use of high efficiency refrigerators. The 14.8 cubic foot refrigerators will 
be installed in approximately 10,OOO senior housing units at CHA. Current estimates of the energy use of the 
standard refrigerators is about 1100 kwh per year. The Maytag Magic Chef units are estimated to use 
approximately 450 kwh per year. The annual cost savings for 10,OOO units at 11 cents per kwh should be 
over $loo,OOO. Argonne will install meters to sample energy use to monitor and evaluate the savings. 

CornEd’s Renaissance Illinois 
Monitoring and veri- energy savings is something the EBER team also is doing with C O W ,  the 

electric utility in northern Illinois. ComEd has initiated an energy efficiency program to assist in the rehab 
of buildings for o m d p  by low-income and moderate Chicago residents. The utility will provide financial 
assistance for the incremental costs of energy upgrades in lighting, insulation, windows, and air sealing. The 
program is coordinated with the City of Chicago’s Chicago Abandon Property Program that allows properties 
to be transferred to parties interested in restoring them. Argonne is monitoring both overall energy use in the 
projects and is conducting moisture movement studies in the walls of buildings rehabbed with alternative 



Illinois Department of Commerce and Community Affaiirs 
Fdy kgonne and DOE are assisting the Illinois Department of Commerce and Community Affairs 

(DCCA) in its work to extend the use of home energy rating systems (HERS) and energy efficient mortgages 
(EEMS). It has been found that Argonne’s location and facilities provide a good site for conducting training 
for potential HERS raters. Two training classes have been held so far along with a workshop for mortgage 
lenders speciaiizing in the FHA 203(k) mortgages. One research interest to the DER team is how to better 
idenw cost-effective energy conservation measures for existing housing using the Illinois HERS. Argonne 
analysts have supervised over 15 energy ratings while mentoring potential energy rates from Chicago’s 
Westside. The supervision has lead to the definition of more effective writeups using the software tool to 
compute the estimated savings of specified measures. 

Laboratories Working with Communities 
A fundamental goal for the research in working with communities needs to be an understanding of how 

members of the laboratories can best bring the DOE tools, techniques, and technologies to the service of 
communities while continuing to serve the basic mission of scientific and engineering research. Though no 
conclusive Gndings have been developed and each participant in Argonne’s program may differ in his current 
&oughts on the subject, this author has tentatively concluded that there are enormous opportunities for great 
Science to be conducted in collaboration with communities if the researcher can restrain an initial impluse to 
tell community leaders what they are doing wrong. If the researcher can display a little humility, he will 
@ckly discover the enormity of the tasks that must be faced in low-income neighborhoods. Housing is not 
just a place to incorporate new energy efficient technologies; it is a connection to panoply of opportunities for 
making homes and neighborhoods perform better. 

Figure 2 may serve as a paradigm for working with communities. One should start with technical 
assistance to learn from as well as help the community. Technical assistance should be followed by the 
development of tools and technologies that are oriented toward meeting specific, unique needs of the 
community. Out of the tools and technologies should come technology transfer activities where the researcher 
is again working side by side with the community residents and learning from their experiences. Finally - and 
only after mnsiderabie experience in the community - the research can direct his efforts as policy analysis and 
planning. This policy analysis and planning, however, should be directed primarily at assisting the federal 
program managers to understand the realities of marketplaces and neighborhoods. 
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