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Abstract

Estimates of construction and demolition (C&D) waste entering landfills range from
20 to 33%. Although C&D waste estimates are difficult to verify, it is clear that even at
the low end of this estimate there is significant potential for diverting C&D materials
from landfills. A 2005 study by the California EPA indicated that new residential
construction comprised about 10% of the C&D waste stream. Although much of the
construction waste that currently and typically goes to landfills can be recovered,
effective waste management in the residential construction industry remains an elusive
goal.

In this project, two very different demonstration pilot projects were solicited and
documented. In Normal, IL (McLean County) the demonstration site was a four-unit
town-home in a new subdivision. The site had adequate room for multiple dumpster
boxes used to facilitate source separation by trade partners. The second demonstration
site was a LEED home in the City of Chicago (Cook County) on a very tight site with
barely enough space for one 20 cubic yard dumpster. The waste materials from the
second site were commingled and separated for recovery at a recycling center.

The results of the pilot projects indicated that in spite of the increasing awareness of
environmental impacts from construction wastes, residential builders are rational
businesspersons and will adopt new means and methods when they are convinced that
the benefits outweigh the risks. Builders recognized the marketing value of being
perceived as a ‘green’ builder and reported their willingness to recycle if the process

didn’t cost anymore than traditional landfill fees or create additional work on site.!

! Boser, R., Bierma, T. and El-Gafy, M. (2008), “Overcoming Barriers to P2 and Recycling for Construction
Waste,” ISTC Research and Technical Report
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Project Introduction and Purpose

The Illinois Sustainable Technology Center (ISTC) provides Pollution Prevention
(P2) technical assistance to state of Illinois businesses, manufacturers and industries
in a variety of industrial sectors.

Construction and Demolition (C&D) debris is a large portion of waste disposed
of in U.S. landfills. Estimates of actual volumes vary widely and range from 20 to
33% of the total landfill waste stream. The U.S. Environmental Protection Agency
(USEPA) estimated that C&D debris accounts for 24% of all municipal solid waste
(Jones, 1993). A more recent California EPA study (2004) reported that C&D waste
comprised 22% of the waste stream. The Construction Materials Recycling
Association reports on their webpage (August 28, 2008) that approximately 325
million tons of recoverable C&D materials are generated each year in the United
States comprising about one-third of the U.S. waste stream. Although waste
estimates are difficult to verify, it is clear that even at the low end of these estimates
there is significant potential for diverting C&D materials from landfills.

Through the Center’s Technical Assistance Program, the Construction Industry
was identified as an industrial sector where Pollution Prevention assistance could
benefit the sector as a whole. To address this issue The Green Development and
Construction Program (Program) was created within the Center to develop and
manage the activities associated with providing technical assistance to developers,
builders, contractors, and citizens.

The Scope of the Program/Project, while ambitious, was initially limited to the
Construction and Demolition (C&D) wastes of single-family residential construction
within two counties in Illinois to more fully understand the forces at work in the

construction and recycling industrial sectors. This report details those activities.



II. Proposed Problem Statement

While data on construction and demolition debris waste streams is well
known? - how to successfully manage those waste streams during demolition
and after construction is not very well utilized or understood within the
construction industry as a whole. Field management tools, such as the USEPA
MYER? guidebook and other available sources of construction waste
management information provide excellent information about the various waste
streams, but often, are unused due to time constraints, uncertainty about the
expected outcomes, or the reliance on current practice. Other issues, such as
green construction methods, green materials usage, the identification and use of
energy saving technologies, and the effective reuse of building components do
not generally occur. These issues are often left up to architects at the design
stages and are often considered an additional project cost. Developers and
contractors, during the construction phases, are loath to change plans or
processes even though these opportunities may be economically beneficial.

By comparison, single-family residential construction is typically
handicapped in recycling efforts by the very nature of the enterprise where large
numbers of independent builders construct homes on small scattered building
sites, generate relatively low volumes of waste material, and utilize minimal on-
site trade supervision. Further, single-family residential construction waste is
usually exempt from jurisdictional recycling ordinances and mandates.

One of the goals of this project was to investigate ways to overcome the
barriers to pollution prevention (P2) and recycling in residential construction and
thereby accelerate the acceptance and implementation of waste diversion

practices.

? Laquatra, J. and M. Pierce (2004), “Managing Waste at the Residential Construction Site,” The Journal of Solid
Waste Technology and Management, in press.

¥ “Managing Your Environmental Responsibilities: A Planning Guide for Construction and Development,” USEPA
Office of Compliance (2005)
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Previous studies of waste from single-family home construction in the United
States reported that between two and four tons of debris were generated with each
new 2,000 square foot home (Jones, 1993; Laquatra and Pierce, 2004; Lund, 1996;
National Association of Home Builders Research Center, 1995). Austin (1991)
reported that 65% of homebuilders were concerned about the high cost of
construction waste disposal. Disposal costs have continued to rise. Average
tipping fees across the country increasing from $4.90 per ton in 1976 to $60.00 per
ton in 2002, although fees are still relatively low in the Midwest compared to the
rest of the nation (Yost, 1995; Chartwell Information, 2008).

Waste disposal costs impact the affordability of homes as well as a builder’s
bottom line. The good news for builders was that the robust housing market from
1991 through the mid 2000’s allowed these costs to be passed along to the
homebuyer (Laquatra, 2004). The National Association of Home Builders (NAHB)
has demonstrated that builders pay twice for construction materials that could be
recycled but end up in landfills. Payment is made when the materials are
purchased and fees are assessed when the materials are dumped (Yost, 1995).
These costs are then passed on to homebuyers in the form of increased home
prices. Aside from the costs of disposal and affordability, ethical questions related
to material usage and the declining availability of landfill space suggest that waste
management be addressed systematically in all new construction and remodeling

projects.

Proposed Project Goals

To address the above issues and provide developers, contractors and builders
with a better understanding on the specifics of recycling Construction and
Demolition (C&D) waste, the State of Illinois, with assistance from the United
States Environmental Protection Agency (USEPA) developed a statewide Program
to provide both general and specific information, guidance, and assistance on

Construction and Demolition waste streams as well as Green Construction and
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Energy Efficiency (See Fact Sheet TN 06-084). The Program’s Core Values were
identified as:
e Provide knowledge about green building concepts and principles
e Address construction and demolition recycling and waste management
issues
e Identify markets for recycling waste construction materials
e Form partnerships with other change agents to increase the comfort level
of developers and builders regarding green construction
e DProvide technical assistance to builders regarding construction and

demolition recycling activities

IV. Project Timeline

Project development began in September 2006 by breaking down the specific
tasks associated with development of a sustainable Program that would combine
the goals of both the new Program and the USEPA Project into one cohesive goal.
Although, since the new State Program would be continuous but the USEPA
Project was limited to 18-months, the work to be undertaken by the Project would
be dependent upon both weather and economic conditions, whereas, the State
Program would not be effected by either of these conditions.

A 6-month extension was granted by USEPA to the 18-month project to
encompass the conclusion of work started in the 2008 construction season but not
completed until late September 2008.

The State Program and the Project’s Tasks and Timelines are shown in

Appendix 1 and 2 and Alternates 1.1 & 2.1.

Background on C&D Recycling in Illinois
The future of recycling C&D materials within Illinois looks brighter with the
advent of mandatory C&D recycling by the city of Chicago.* Within Chicagoland,

* 4City of Chicago Construction or Demolition Site Waste Recycling Ordinance #11-4-1905 Construction or
demolition site waste recycling
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there are numerous recycling firms providing C&D recycling services, these firms
include:

e Recycling Systems Inc. (RSI); Chicago, Illinois

e MURCO Recycling; Chicago, Illinois

e C&M Recycling Inc.; Chicago, Illinois

e Falcon Waste & Recycling; Harvard, Illinois

These firms, and others, offer various recycling services and programs from
local pick-up to off-site sorting.

Additionally, the US Green Building Council’s new Leadership in Energy and
Environmental Design (LEED) for Home construction promotes the design and
construction of high-performance green homes; homes that use less energy, water
and natural resources; and create less waste.> This report includes the results of a
demonstration pilot project in Chicago working with a LEED for Homes project.

However, throughout the rest of the state other issues are affecting the success
of C&D recycling in general, some of these issues are:

e A lack of value-added markets for recycled materials such as gypsum
wallboard and asphalt shingles,

e Low tipping fees for most C&D materials; e.g., in Mclean County, Illinois,
it costs approximately $50/ton for wood to be land filled while it costs
approximately $100/ton to recycle the same wood,

e The fragmented nature of the C&D industry i.e., lack of recognition of the
differences between C&D collection and recycling in urban versus rural
areas and the high costs for C&D collection in rural areas,

e The high start-up and operating costs for new recycling centers,

e The manpower cost required to manage and separate materials on-site,

e The lack of a guaranteed supply of recovered C&D materials,

e A highly variable C&D waste stream which changes from construction or

demolition site to site,

® USGBC: LEED for Homes (January 2008); http://www.usgbc.org/
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e Regulations that do not differentiate between deconstruction and
demolition,

e Land use and zoning restrictions on C&D waste from building sites and
the lack of cooperation and coordination within the highly competitive
construction industry.

Note: The above statements are made based on Internet research, personal
interviews and comments from people within the construction and recycling
industries. These statements do not pertain solely to Illinois but show a general

trend in C&D recycling.

Legislation

Legislation within the State of Illinois has made it very hard to start up a
recycling center within the state. Various permits are required by the Illinois
Environmental Protection Agency (IEPA) to establish a location where a recycling
center may be located. These permits require engineering and environmental
assessments that pose serious financial hurtles for anyone considering starting a
recycling business. Additionally, the political clout welded by local landfills, in
certain Illinois counties, can force zoning changes or closure of recycling centers.®

Additionally, the C&D materials that could and should be recycled are often
tied up in IEPA red tape. Within Illinois, concrete - while not a legislated waste
(unless it is coated with hazardous materials, i.e., asbestos or lead paint) - cannot
be crushed and reused if it has “any’ substance on it, including latex paint. This has
caused concern for the city fathers of Normal, Illinois who in an effort to upgrade
the downtown area are demolishing several buildings and would like to reuse the
concrete rubble in new projects rather than send the material to a landfill.
However, under current IEPA guidance, 1,000 tons of concrete was sent to a
landfill at a cost to the city of $45,000.00. Currently, talks between the City and the

IEPA are planned to more fully expand the concrete reuse issue.

® Recycling plan stirs concerns; Article 32 of 52, Article ID: 0300388046 October 7, 2003,
in the Pantagraph - Bloomington, Illinois



13

On another note, the IEPA is working with the Illinois State Toll Highway
Authority (Tollway) and Chicagoland contractors and engineers to use tear-off
shingles from residential homes as alternative asphalt shoulder materials on the
Tollway. The IEPA has made promise to assist in overcoming hurtles concerning
permitting, protocol development, and material’s certifications. Overcoming these
hurtles and developing a protocol for mixing used non-asbestos containing
shingles with hot mix asphalt (HMA) on roadways would not only reduce one of
the largest and heaviest sources of C&D waste from the land fill but would
ultimately reduce the use of asphalt cement used in asphalt production.” Asphalt
Cement (AC) is produced from petroleum resources at a cost of $250.00 per ton.

Other Regulatory issues include the reuse of (non lead-based paint covered or
asbestos containing) ground-up gypsum wallboard in such activities as: °

e The manufacture of new drywall

e Use as an ingredient in the production of cement

e Application to soils and crops to improve soil drainage and plant growth
e A major ingredient in the production of fertilizer products

e An additive to composting operations

Regulations on drywall reuse in Illinois are sketchy at best and general
guidelines used by the IEPA preclude any use other than from the recycling of
virgin wallboard. However, legislative guidance is underway to bring together a
business partner and the IEPA in collaboration to allow a new recycling center to
grind and sell gypsum wallboard to area farmers. A meeting with a State
Representative and IEPA Permit writers produced an agreement where the IEPA
permit writers would help the business owner obtain the required permits at the
least possible cost and trouble. The gypsum wallboard recycling project will be

considered a ‘pilot-project’ by IEPA to determine the feasibility of recycling

" Missouri Department of Transportation (MODOT) News Release; July 13, 2007;
Recycling Rooftops into Roadways - MoDOT Uses Unlikely Ingredient in Asphalt

® Save asphalt - up the RAP; Public Works Magazine; June 1, 2006

® Construction Materials Recycling Association (CMRA); Can Gypsum Drywall be

Recycled; http:/ /www.drywallrecycling.org/QS/FAQ_can_drywall_be_recycled.html
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gypsum wallboard from new construction. Currently, the business owner is
purchasing a facility and seeking public approval for the siting of the recycling

center.

VIL.ISTC Program Implementation

Initially, the ISTC Program was developed as an Internet site that would be a
source of information to interested citizens, contractors and developers who
needed access to what were, at the time, environmentally friendly and
economically sensitive options for new and remodeling construction and
demolition projects. However, the Program quickly became a source for providing
answers about recycling general demolition waste; where the Program resides as
of the date of this report. Through ISTC’s partnership with Illinois State University
the Program sought to provide answers to the questions that continued to pop-up
from contractors:

e What can we recycle?

e Where can we recycle it?

e What are the requirements?

Issue 1: Sector Awareness and Strategies
As mentioned above, the initial starting point for the Program was providing

information about environmental and energy related subjects, such as:

e Geo-Thermal wells

e Wind Turbines

e Photo-Voltaic

e C&D recycling

A series of three (3) workshops were developed to impart awareness

knowledge to the industrial sector as a whole. The three workshops addressed -

1) The Concepts of Waste Management for C&D recycling,

2) The Barrier’s to Pollution Prevention in C&D recycling, and

3) The results of the two pilot demonstration projects.
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The first workshop was presented on March 15, 2007 and was attended by 31
individuals representing a broad spectrum of interests, such as the Illinois Capital
Development Board, The University of Illinois, several local construction firms and
architects, and the US Army’s Corp of Engineers. The seminar was well received
and the six invited speakers provided relevant information that generating an
abundance of cross talk and questions. The second workshop on December 7, 2007
titled - Identifying and Overcoming the Barriers to C&D Recycling was attended by 28-
people ranging from contractors, government representatives, landfill owners, and
architect/engineers. The seminar included a tour of a LEED ‘Gold’ certified
building at Heartland Community College (Normal, IL). Additionally, Program
awareness information was presented to audiences throughout the state as part of
the Illinois Department of Commerce and Economic Opportunities’ 2008
Environmental Workshops. The third project seminar will be given after submittal
of this report and will highlight the results of the two-pilot demonstration projects.

Several service organizations were also contacted about their ability to provide
assistance in addressing requestor concerns about the Program’s targeted subjects
listed above. It was construed that the ISTC would receive an inquiry on, say, Geo-
Thermal Heating, and then pass it on to the public sector to provide the answers or
services. Those organizations included the:

° Smart Energy Design Assistance Center (SEDAC)

° Geo-Thermal Heat Pump Association

° [llinois Environmental Protection Agency (IEPA)

° Habitat for Humanity

° Green Roofs Environmental Network

° Illinois County Solid Waste Management Association

° Recycling System Inc.

° llinois County Solid Waste Management Association (ILCSWMA)
° US Green Building Council (USGBC)

° Waste Management Inc. (WM)

° Illinois Lung Association of the American Lung Association (ALA)
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° Illinois Recycling Association (IRA)

The above methodology worked well at the start of the State Program and there
was much interaction between the ISTC and the partner organizations, however,
this interaction has lessened with the current (2008) housing crunch.

To restart the Program the ISTC, through its ISU partner, developed a set of
questions to determine what contractors wanted from the State Program. In the
past the ISTC has learned, through numerous years of providing technical
assistance, to ‘ask” what issues are the proverbial thorns in the sides of industrial
sectors, rather than develop programs to address issues that are not relevant to

them. The next section describes that interaction.

Issue 2: Contractor Opinions

Using iterative interviewing techniques, a series of interviews with builder partners
(Appendix 3) was conducted to identify the barriers to implementing effective P2/recycling
practices and the ways to overcome those barriers. The data collection formats included a
combination of paper or email surveys, face-to-face or telephone interviews, and a focus
group held as part of a Central Illinois Home Builders Association meeting (Appendix 4) to
determine builder concerns regarding waste minimization in residential construction. Data
from the interviews was used to determine what builder’s in both McLean and Cook

Counties required from the ISTC Program (Appendices 5 and 5a).

Issue 3: Increasing Contractor Motivation

Home building requires considerable financial and marketing risk. Therefore
builder’s avoidance of innovation, or at least their slow adoption rates, may be
viewed as rationale behavior (Koebel, Papdakis, Hudson, & Cavell, 2004; Taylor
and Bjornsson, 2002). Given this background, the question - what is needed to
accelerate reuse and recycling in residential construction - needs to be asked.
Diffusion of Innovation (DOI) theory is helpful in understanding the barriers to
adoption and the means to overcome those barriers (Rogers, 1995). DOI models

such as the Accelerated Diffusion of Pollution Prevention Technology (ADOP2T)
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model (Lindsey 1999) accurately predict that simply advertising the advantages of
pollution prevention during construction activities are not likely to lead to
widespread adoption, as evidenced by the good attendance at the below listed
events but a total lack of follow through on the part of any builders.
e USEPA - Green Development and Construction Workshop - March 15,
2007
e USEPA - Identifying and Overcoming the Barriers to C&D Recycling -
December 7, 2007
e Illinois Department of Commerce and Economic Opportunities (DCEO)
Environmental Regulatory Workshops for the Construction & Demolition
Industry; January - March 2006

¢ Green Development and Construction
Learn about the IL Department of Natural Resources” environmental technical
assistance program to assist Illinois developers and contractors to understand
green building concepts and principles; identify markets for recycled construction
materials; access construction regulatory support; provide energy solutions and
conduct energy assessments; and provide general pollution prevention assistance
to manufacturers of building materials.

January 25 ¢ Oakley Lindsay Center, Quincy, IL
February 1 * Gateway Center, Collinsville, IL

February 8 ¢ Danville Area College, Danville, IL
February 23 ¢ John A. Logan College, Carterville, IL
March 1 ¢ Wright Community College, Chicago, IL
March 7 ¢ Elgin Community College, Elgin, IL

March 8 « McHenry County College, Crystal Lake, IL
March 15 ¢ Stoney Creek Inn, Moline, IL

March 16 ¢ Rock Valley College, Rockford, IL

March 22 ¢ Heartland Community, College, Normal, IL

e [llinois Department of Commerce and Economic Opportunities (DCEO)
Environmental Regulatory Workshops for the Construction & Demolition
Industry; January - March 2008

e Construction Recycling Assistance Program
Learn what can be recycled and how you can set up a Construction &
Demolition (C&D) recycling program. This USEPA funded program offers
contractors and builders assistance to make recycling profitable by providing C&D
recycling information. The workshop will describe what the program can do for



18

you and what you need to know to get the job done. It's an attitude adjustment
with benefits; it's thinking and acting ‘green’ in the construction industry.

January 16, 2008 - Holiday Inn, Mt. Vernon, IL

January 17, 2008 - Gateway Center, Collinsville, IL

February 7, 2008 - Northfield Conference Center, Springfield, IL
February 20, 2008 - Joliet Junior College Community , Joliet, IL
February 26, 2008 - Stoney Creek Inn, Moline, IL

February 27, 2008 - Stoney Creek Inn, East Peoria, IL

e November 13, 2007 - Illinois Recycling Association - seminar: “The State
of C&D Recycling in Illinois”

Change agents need to provide opportunities for industry decision-makers to
observe successful demonstrations of the innovation at the “how-to” level to
reduce risk and uncertainty to a point where adoption can occur. As such,
concepts from DOI formed the theoretical grounding for this project. Appendix 6
was used at the various workshops and seminars identified above to inform
builders about what materials could be reused or recycled and how to accomplish
that function..

As mentioned above, information dissemination was initially used to provide
knowledge to the construction industry. The first year of the project produced
multiple workshops, seminars, and training vehicles, however, with the exception
of a few citizens looking for information about energy efficient HVAC systems or
‘green’ counter tops, no builders requested any assistance. Free on-site assistance
was offered that would provide identification of waste materials, disposal contract
writing, employee training, and documentation templates (The on-site training
that was offered was similar to that offered by the successful WasteCap Wisconsin
Program). See Appendix 7 for a recycling program development plan.

Contractor motivation then focused on the success of conducting two pilot
demonstration projects to actually show and document the success of recycling

C&D materials. These projects are covered in Section VIII.
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Issue 4: Identifying Priority Materials for Recycling

Two research based studies provided a baseline for the type and quantity of
residential construction waste. Cornell University, in conjunction with the Home
Building Institute (1996) compiled archival data from waste audits on six
residential projects in various locations in the United States. One project was a 6-
unit apartment; the remaining five were single-family homes with an average size
of 2350 square feet. To compare and validate the waste volumes, the Cornell
research team on a bi-level home conducted a waste audit in Highland Mills, NY.
It should be noted that the bi-level home audited in New York is a very efficient
design and would be expected to generate lower waste material levels. Of the
seven projects analyzed, waste volume ranged from 2.5 pounds per square foot
(psf) to over 7.0 psf, with both an average and median of approximately 4.5 psf. By
weight, the total waste was comprised of 5.4% cardboard, 29.0% gypsum board,
39.7% wood, and 25.9% all other materials. The findings reported that percentages
of cardboard, wood, and gypsum waste were relatively consistent regardless of the
size or style of the structure. More recent work by Laquatra and Pierce (2004)
reported waste volumes consistent with the 1996 study. Full details of the Cornell
study can be found at -
http:/ /housing.cce.cornell.edu/material %20waste %20in %20new %20construction.htm.

In this project, Illinois builders were asked to estimate the percentage of waste
from common building materials; the major waste sources of cardboard, wood,
and gypsum wallboard were within the ranges reported by the Cornell study.
However, two of the haulers interviewed indicated that the weight of gypsum
drywall waste should be double what was reported in the 1993 NAHB audit. The
ISU research team requested and received actual data from McLean County
haulers to quantify the perceived waste quantities. The results are presented in
Table 1. Overall, the waste weights and quantities reported by the hauler are
consistently higher than previous waste audit results. The McLean County
demonstration project generated 8.3 pounds per square foot of waste, consistent

with the data reported by McLean County haulers. Data from the Cook County
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pilot project home are not comparable because of the unique nature of the
structure.

As previously discussed, the review of literature and data collected from
respondents confirmed that wood (solid and engineered), gypsum board, and
cardboard are the priority materials for P2/recycling. Interviews with builders,
hauls, and recyclers confirmed that these three materials comprise the highest
percentage of the residential construction waste stream, typically about 75% of

total waste, and have the greatest potential for recycling.

Table 1: Residential Waste Data from Mclean County Haulers (2007)

New Construction Waste Dumpsters Waste per SF of
Construction SF (Ton) Volume (CY) Floor Area
2182 10.45 70 9.58
2326 7.70 70 6.62
2409 10.22 80 8.48
2456 11.39 80 9.28
2565 12.66 90 9.87
2700 15.71 100 11.64
2725 11.62 80 8.53
2874 18.56 120 12.92
2970 8.51 80 5.73
3027 15.50 90 10.24
3534 8.49 60 4.80
4256 12.48 100 5.86
Avg: 2835 11.94 85 8.63

While the bulk of C&D waste was identified as noted above other waste
materials, such as carpet, concrete, shingles, etc. were also identified and
reuse/recycling options were researched for those wastes as well; as identified in

Appendix 8 - Illinois C&D Debris Reuse/Recycling Options and Contacts.

Issue 5: Identifying the Barriers to Recycling C&D Materials

Interviews were conducted with project partners to identify the barriers to the

implementation of effective P2/recycling practices and the ways to overcome
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those barriers. The data collection formats included a combination of paper or
email surveys, face-to-face or telephone interviews, and a focus group held as part
of a local home builder’s association meeting. The survey form and detailed results
from interviews are documented in Appendices 4 and 5.

The structured interview process based on the survey was the least useful
method of identifying barriers to P2/recycling and ways to overcome those
barriers. This may have been the case because builders did not have any
experience with P2/recycling. The most useful information regarding barriers was
acquired in the process of working with builders and haulers to establish a
demonstration project. Through all of these ways of engaging stakeholders,
numerous barriers to P2/recycling were identified for builders of single-family
homes attempting to implement on-site source separation recycling program. The
lessons learned from this process were utilized to develop draft site-specific waste
management plans for builders to evaluation and implement as demonstration
projects.

The barriers and the potential solutions are summarized below. However it
must be noted that almost all of these barriers disappear if construction waste can
be commingled in one dumpster on site and separated at a recycling center.

e Barrier 1: Cost of recycling
Builders were willing to consider recycling options if the total cost of waste
hauling did not increase. Although not a barrier from builders” perspective, the
relatively low cost of landfill fees in the Midwest makes it difficult for market-
based recycling to provide economically viable alternatives.
o Barrier 2: Inadequate site space for multiple dumpsters to facilitate source
separation.
One solution is to use partitioned dumpsters (see item #4 below).
e Barrier 3: While legally and technically feasible, recycling of gypsum
wallboard in Illinois is prohibited administratively by the IEPA (see Section
VI above).



22

New home construction generates approximately one pound of gypsum
waste per square foot of floor area. Haulers and recyclers identified gypsum as the
most important material to recycle in order to accelerate the recycling of C&D
waste. The project team held discussions with Illinois EPA and EPA officers from
Iowa, Michigan, and New York, and concluded that nothing in Illinois law
prohibits the collection, grinding, land application, or recycling of drywall.

e Barrier4: Builders work with specific haulers, not all of whom were
willing to change practices or routes to accommodate recycling.

The project team identified a hauler who was willing to partition a standard 20
CY dumpster box to allow source separation with only one dumpster on site. The
hauler would provide the modified dumpster at the same fee and expected to
recoup costs from reduced transportation and landfill fees. The project team could
not persuade a builder to switch haulers to facilitate this test project.

e Barrier 5: Illegal dumping of non-construction refuse, such as garage sale
remnants, furniture, and toxic materials, can quickly undermine builder
enthusiasm for recycling.

Most jurisdictions now require dumpsters to be tarped at the end of the
workday. Some builders report that tarping does discourage illegal dumping;
others report that the non-construction materials are simply placed on top of the
tarp. The solution to illegal dumping in the commercial construction industry is
gated and locked project sites, however, this is not feasible on scattered single-
family housing sites.

e Barrier 6: Source separation requires significant supervision, trade
education, and continuous monitoring,.

The McLean County demonstration project was successful in recycling wood
and cardboard only because of subsidized and vigilant monitoring of the
dumpsters by ISU personnel. On almost every site-monitoring visit, contaminating
materials were removed from source separated recyclable materials. Some of these

contaminating materials originated on-site, while others resulted from illegal
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dumping. Over time and with continuous commitment from management, a

culture of source separated recycling could evolve.

VIII. Pilot Demonstration Projects

McLean County Demonstration Project

Two pilot projects were facilitated for this project: one in McLean County and the
other in Cook County. The McLean County pilot project was a four-unit
townhome of approximately 6,000 square feet (1,500 square feet per unit) in
Normal, IL undertaken in conjunction with Brady Homes. The project began in
mid-November 2007 and was finished about May 27, 2008 when the last roll-off
box was removed from the site. Prior to framing stage, there were no roll-off boxes
(dumpster) on-site, as the foundation and site contractors recycled all concrete
overage and removed their own waste materials, which were minimal. At the
framing stage, two 20 cubic yard (CY) dumpsters were placed on site: one for
wood and one for residual waste/trash. In February, coinciding with the
application of vinyl siding that was delivered to the site in cardboard cartons, a 20
CY roll-off box for “cardboard only” was also placed on-site. The boxes were
monitored and photographed by project personnel about every second working
day. Project signage was sponsored by a grant from State Farm Insurance.
Dumpster sighage was ordered from WasteCap Wisconsin in late December with
signs positioned as boxes were placed on-site. The project generated 24.44 tons of
waste that was hauled off the site in ten loads. The waste equaled 8.15 pounds per
square foot. Two 20 CY boxes of wood and one 20 CY box of cardboard were
recycled. Recycled material weighed 6.62 tons and resulted in 27% of the waste
being diverted from the landfill. Unfortunately, another almost full 20 CY box of
cardboard was contaminated when a skid loader cleaning the project parking lot
dumped mud and other refuse into the box. Failure to recycle this load of
cardboard decreased the diverted waste by approximately 1,200 lbs. Table 2

provides tracking data for the Normal, IL project.
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Table 2. Waste material tracking from Normal, IL pilot project.

. Total
Load Date Maézrr'g:)g:ff?ggﬁfd’ 2/_:_/2?]'[5(9) Rze_rcg/r(]:;?d Vc()éuYr?e Recycling/ Reuse/ Landfill
1 1/25/2008 Wood 3.00 3 20 CY Recycle (Twin City Wood)
2 2/13/2008 Trash 3.67 Landfill
3 3/7/2008 Trash (contaminated cardboard) 1.85 Landfill
4 3/7/2008 Trash 2.99 Landfill
5 3/11/2008 Wood 3.00 3 20 CY Recycle (Twin City Wood)
6 3/29/2008 Trash (mostly gypsum) 3.49 Landfill
7 3/31/2008 Trash (mostly gypsum) 2.64 Landfill
8 4/4/2008 Trash (mostly gypsum) 1.43 Landfill
9 5/8/2008 Cardboard 0.62 0.62 Recycle (Midwest Fiber)
10 5/27/2008 Trash 1.75 Landfill
Totals 24.44 6.62 27% Diverted

The three dumpsters of mostly gypsum board waste weighed 7.56 tons or
30% of the total project waste by weight. Estimating the gypsum waste ratio at 80%
of the total weight yields approximately 12,000 pounds or 2 pounds per square
foot. This amount is double the rule of thumb value of one pound per square foot
of floor area for residential construction suggested by previous studies. The
significant increase in gypsum board waste may be attributed to several factors at
play in comparatively small multifamily units. First, relatively small room sizes
generate more waste from window and door cutouts per floor area than larger
units. Second, double layers of 5/8 inch Type X gypsum board and/or shaft wall
are utilized for the fire rated assemblies between the four units.

Overall, waste recycling and source separation procedures were executed as
per the waste management plan presented in Appendix 9. Most subcontractors
were cooperative and responsive. Percent diverted was lower than planned, 27%
vs. 40%. Wood comprised most of diverted waste weight (40 CY with an
approximate weight of 6 tons). Using previous research from single family homes
as guidance, wood should have contributed approximately 40% of the total waste.
On this project, the lower volume of wood waste can likely be attributed to the
panelized wall sections used for framing the structure. In spite of overall

cooperation at source separation, contamination was a constant concern. Vendors,
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such as the gypsum supplier, put dunnage in the “cardboard only” box on several
occasions. This lack of compliance did not seem malicious; rather delivery
personnel and trade contractors were likely just not used to working on residential
projects with recycling requirements. A McLean County site monitor report
example is presented in Appendix 10. Monthly supervisory reports are shown in
Appendix 11. Photo boards that document the waste management procedures
during the months of January through March are presented in Appendix 12. These
boards were developed and utilized during

the demonstration project publicity event on March 28, 2008. After that time, only
cardboard was recycled and therefore additional photo boards were not created

from the monitor reports.

Cook County Demonstration Project

The Cook County pilot project, the Yannell house, was a two-story 2700
square foot home seeking certifications for Leadership in Energy and
Environmental Design for Homes (LEED-H) Platinum and the Chicago’s Zero Net
Energy Homes (ZNEH). The LEED-H requirements for waste management were to
divert 88% waste from the landfill, maintain weekly recycling reports, and limit
wood framing waste. The home incorporates a variety of site-related 16 green
products including 100% pervious paving, two green roofs, solar panels, and a
zero-turf landscape design. The Yannell home is a high profile project that has
generated significant attention in the green media. For some examples, see the
following websites for additional details and photos.

* http:/ /www.greenhomechicago.us/Site/ Welcome.html.

* http:/ /greenbean.typepad.com/greenbean/2007/11/yannell-residen.html

* http://www.chicagotribune.com/classified /realestate/advice/chithu_

rooftop_0320mar20,0,3501344.story
The project started in December 2007 with the demolition of the old house
and will be substantially completed in December 2008. The wood framing started

mid-March 2008 and it was at this stage that the research team became involved
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in the project to facilitate and document the waste management plan. Due to the
site restriction, it was impossible to have more than one dumpster on site. As a
result, the builder contracted with a recycling facility for hauling and recycling of
commingled waste all placed in a single dumpster. Commingled construction
waste gets hauled to the recycling facility for material separation and recycling.
During the dumping stage, a recycling expert estimates the percentage of the
materials that will be recycled from this load. The different processes for the
recycling center are illustrated in Appendix 13.

With commingled construction waste hauled to a recycling center, there is no
need to monitor the roll-off boxes for content and contamination, nor provide
dumpster signage. The recycling center provides the necessary data and waste
separation. A research team member visits the site at least monthly to monitor
and document project progress, and to interview the management personnel and
trade contractors. Unlike McLean County, the waste management plan was
intregral with the LEED-H project with documentation provided by the recycling
contractor (see Appendix 14). Table 3 provides the material tracking and
recycling report as of 17 July 24, 2008 for each dumpster hauled off site. To date,
25.12 tons have been hauled from the 2700 square foot home for recycling and all
but 3.17 tons have been diverted from landfill for a diversion ratio of 87.38%.
Emphasizing the unique nature of the home, the waste generated is almost 17
pounds per square foot or about four times the average waste for a home of this
square footage. However, it must be noted that this waste volume also includes
the demolition of an existing home on the site. As of this report date, there has
not been another waste box hauled off site. A site visit on October 4, 2008 found

that the remaining box was still less than half full.



27

Table 3. Waste material tracking from Cook County Pilot Project Site

Dumpster Wt  Inert’ Metal Wood occ? NonRecycled

Load Date Vol. (CY) Tons Tons Tons Tons Tons Materials

Tons

1 12/14/2007 10 5.72 0 0 4 1.03 0.69
2 1/7/2008 20 4.22 0 0.21 3.17 0.42 0.42
3 3/11/2008 20 2.97 0.33 0 1.72 0.39 0.53
4 4/3/2008 20 2.74 0 0 1.34 0.85 0.55
5 4/30/2008 20 1.9 0 0.15 1.29 0.21 0.25
6 5/29/2008 20 2.23 0.25 0 1.52 0.33 0.13
7 6/23/2008 20 3.13 0.44 0 2 0.38 0.31
8 7/24/2008 20 2.21 0.35 0 1.37 0.2 0.29
Totals 150 25.12 1.37 0.36 16.41 3.81 3.17

Source: Recycling Systems Inc.

* Table Notes:

1. Inert materials are soil and concrete/ concrete blocks. Anything with fine
particles can be recycled as soil or alternate daily cover (ADC). Waste is
considered inert if it the material:

(@) Does not undergo any significant physical, chemical or biological
transformations;

(b) Does not dissolve, burn or otherwise physically or chemically react,
biodegrade or adversely affect other matter with which it comes into
contact in a way likely to give rise to environmental pollution or harm to
human health; and

(c) Total leachate and pollutant content and the eco-toxicity of the leachate
are insignificant and, in particular, do not endanger the quality of any
surface or groundwater.

2. OCCis Old Corrugated Cardboard

IX. Project Case Studies
Case studies were developed for each pilot project as one page back-to-back
fact sheets that outline the P2/recycling results. The goal of the fact sheets is to

provide at a glance the waste management methods and results for the builder.
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The case studies will be used at dissemination events. The fact sheets are provided
in Appendix 15 and 16. The McLean County fact sheet is complete at this time. The
Cook County fact sheet is in draft format will be updated once the project is
complete and all waste hauling and recycling data available. There were few direct
tfinancial benefits to the builders in either project. In McLean County, the builder
paid the usual hauling fees per box even though the wood and cardboard were
diverted from the landfill. The builder attributed the need for one less dumpster, a
saving of $325, to the recycling program. The hauler may have reduced
transportation costs by dropping recycled materials at local recyclers and also
received a credit for cardboard. These savings were not passed on to the builder,
but rather accrued to the hauler to offset the additional overhead costs of having
multiple roll-off boxes tied up on the site.

The Cook County situation was much different as the waste was comingled
into a single box on a very tight building site and then hauled to a recycling center
for material recovery. To be competitive, the recycler must keep fees in line with
other waste firms that haul all material directly to the landfill. Although pricing is
proprietary, the hauler provided the following estimates of recycling recovery
costs and revenues. The costs displayed in Table 4 will vary based upon location,

infrastructure, operating efficiency, and marketplace conditions -

Table 4. Recycling costs or revenues and disposal costs in Chicago metro area 2008.

Material Recycling Cost or Revenue Disposal Cost
Inert Material $10 - $14 per/ton $18 - $50
Metal ($50 - $250 per/ton) $0-$50
Wood $18 - $ 35 per/ton $25 - $50
Cardboard $10 - ($40) per/ton $0-$50
Table Notes:

Interpreting Table 4 - inert material can be recycled at a cost of $10 - $14 per ton as

opposed to a disposal cost of $18 - $50 per ton. The resulting saving by avoiding a
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disposal cost is between $4 - $36 per ton. For items in parenthesis, such as metal,
the recycler can earn between $50 - $250 per ton by selling the metal as opposed to
a disposal costs of $0 - $50 per ton. Revenue gains from material recovery are used
to finance operation of the recycling center and are not passed back to the builder.
Financial analysis of the above cost data forms the basis for the case study fact

sheets in Appendices 15 and 16.
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WMRC

Fact Sheet

TN 06-084
February 2006

Green Development
and Construction Program

The Waste Management & Research Center
(WMRC) has developed a Green
Development and Construction Program. The
program offers environmental assistance and
education to lllinois developers and builders of
residential, commercial, and industrial
facilities. The program addresses workable,
cost-effective, sustainable construction
alternatives through a variety of services
provided by WMRC's staff of trained
engineers and scientists as well as partner
organizations.

The Program’s Mission is to be a resource for
environmentally sustainable construction and
development. As a resource, WMRC will
provide information and technical assistance
on issues such as lighting and energy
management, pollution prevention, waste
management, and process efficiency.
Residential and commercial designers,
builders, realtors, private citizens, and
manufacturers of building materials can utilize
this resource. WMRC will partner with public
and private agencies to support the lllinois'
Energy Conservation Code (IECC) and the
design and construction of sustainable
buildings in lllinois.

Core Values of the program include:

« Providing knowledge about green building
concepts and principles

¢ Addressing construction waste
management and recycling issues

One Hazelwood Drive, Champaign, IL 61820

¢ |dentifying markets for recycled
construction materials,

+ Forming partnerships with other change
agents to increase the comfort level of
builders and designers regarding green
construction

» I|dentifying and address green building
market failures

e Providing education about green building
and design awards programs

¢ Working with lllinois building material's
manufacturers to promote green products

e Promoting high quality construction
through best management practices

¢ Providing regulatory information and
assistance regarding construction
activities

Program Services include:

e Green Building - WMRC engineers will
assist developers and builders in the
consideration of sustainable building
alternatives through the use of
technologies such as solar, wind, and
geothermal systems. These can be
considered along with the building site,
landscaping, construction materials, and
reuse of demolition material. WMRC can
also help developers and builders find the
right partners to work with when
implementing green building practices.

217-333-8940

WMRC is a Division of the lllinois Department of Natural Resources



Waste Management Planning - WMRC will
assist clients to identify the components of
jobsite waste streams and understand the
conditions affecting waste management
decisions.

Construction and Demolition Waste -
WMRC can help builders find viable
sources for recycling construction waste,
establish job-site recycling programs, or
find waste disposal firms that offer unique
construction waste contracts.

Sustainable Energy - WMRC engineers
are Certified Energy Managers (CEM)
capable of assessing the effective use of
energy to reduce costs, and improve
competitiveness. An Energy Assessment
focuses on reducing energy usage and
developing methods to monitor, measure,
report, and manage energy consumption.
WMRC can also help existing facilities
such as schools, office buildings, and job
shops with lighting requirements through
an assessment of current lighting systems
and by providing information on energy
efficient lighting systems.

Regulatory Issues - WMRC engineers are
versed in both federal and state
environmental regulations pertaining to
various industries including the
construction industry. WMRC can assist
developers and builders to ensure that all
environmental requirements are met
including air, water and land permits and
waste management planning.

~ |Hlinois
_|Department of

Natural

Resources

One Hazelwood Drive, Champaign, IL 61820

Environmental Management System
(EMS) - WMRC can provide
implementation assistance to enable
companies to qualify for certification to the
ISO 14001 International Standard on
Environmental Management Systems.
WMRC has fully developed programs to
enable large or small organizations to
design and implement an EMS.
http://www.wmrc.uiuc.edu/main_sections/t
ech_assist/env_man_systems.cfm

For information on this program contact:

WMRC Main Office
One Hazelwood Drive
Champaign, IL 61820
217-333-8940

Chicago area office
1010 Jorie Blvd.

Oak Brook, IL 60523
630-472-5016

Peoria office
1320SW Monarch
Peoria, IL 61602
309-671-3196

Southern lllinois office
8450 Montclair Ave.
Brighten, IL 62010
618-466-3806

Visit WMRC on the Internet at
www.wmrc.uiuc.edu.

WMRC

Waste Management
and Research Center

217-333-8940

WMRC is a Division of the Illinois Department of Natural Resources
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Appendix 1
ISTC Green Development & Construction Program
Program Tasks

1. Information Resources
a. General Website information
i. Create ISTC Green Construction website
b. Develop Energy Efficiency website sub links
i. Geo-thermal website development
ii. Solar website development
iii. Wind Turbine website development
2. Technical Assistance
a. Construction & Demolition
i. Develop Waste Management Planning (WMP)
ii. Contractor education program - Seminars
iii. Establish on-site assistance program(s)
b. Identify recyclable materials
i. Prioritize wastes with potential
ii. Identify Illinois EPA regulatory issues
c. Market Information
i. Establish partnerships
1. Identify - What, where, who, how, how much
2. Contractor/Recycler participation
d. Research support
i. Establish demonstration sites
ii. Conduct on-site WMP pilot(s)
3. Develop Continuity
a. Document Program results
b. Advertise and Market Program

c. Expand and Sustain Program
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Appendix 1.1
ISTC - Green Development and Construction

18 Microsoft Project - GD&L Program timeline.mpp - =] x|
J File Edit Wiew Insert Format Tools Project Window Help Adobe PDF ilﬂ|
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Appendix 2
USEPA Project - Green Development and Construction
Project Tasks

Task 1 - Green Building Concepts (30%)
Develop WMRC Green Construction Website
Develop and present Info Seminars
Concepts - Seminar #1
Barriers - Seminar #2
Case Study - Seminar #3
Task 2 - Identify Partners & Waste (20%)
Establish partnerships w/builders
Interview builders to verify wastestream
Task 3 - Identify Markets Reuse/Recycle (10%)
Listing of recycling firms
Identify priority waste types that can be recycled
Task 4 - Establish Change Agent Partnership (5%)
Form partnerships
Task 5 - Identify Market Failures (10%)
Identify barriers to Pollution Prevention (P2)
Create site plans for 2 builders
Task 6 - Provide Technical Assistance (15%)
Plan/execute pilot project

Task 7 - Reports & meetings (10%)
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Appendix 2.1
USEPA Project Timeline

18 Microsoft Project - USEPA Yersion Timeline Q6 2008.mpp ;Iilil
J Fil= Edit Wiew Insert Format Tools Project window Help Adobe POF iliﬂ
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Appendix 3
ISTC Building Partners Roster
December 2007
Last Name First Company Partner Hauler
Brady Bob Brady Confirmed Contractors Disposal
Timm Randy Brady Confirmed Contractors Disposal
Hayes Jim Brady Confirmed Contractors Disposal
Knapp Charlie Charlie Knapp Builders Confirmed Kirk
Temple Mike Comfort Confirmed Hauls Own
Baker Jim James Baker Builder Confirmed Hauls Own
Ropp Brad Johnston Confirmed Area/Peoria
DiCiaula Guy Kaisner Confirmed Area/Peoria
O'Neal Jim O'Neal Builders Confirmed Area/Peoria
Fields Rick Trunk Bay Const Confirmed Contractors Disposal
Johnson Mark Trunk Bay Const Confirmed Contractors Disposal
Haulers
Kirk Tom Kirk C&D Recycling Confirmed
Heitz Jason Contractors Disposal Confirmed
Whittinghill Jim Area Disposal Non-Responsive
Will County
Gamazis Greg Lennar Tentative
Hillard Jim Centex Homes Tentative
Collins Todd Cambridge/DR Horton Confirmed
Holsinger Brent Neumann Homes Laid off 10/07
Williams Gary Toll Brothers Confirmed
Kornsey Christopher | Kimball Hill Homes Tentative




40

This page intentionally left blank



41

Appendix 4
Waste Minimization in Residential Home Construction Questionnaire

If your company builds homes in McLean County, we value your
experience. We are attempting to understand current practices that
minimize the amount of waste from home construction that must be
disposed of. We are also attempting to understand new methods of
waste minimization that could be useful to McLean County home
builders. Please take a few moments to complete the following
questions. Your responses are anonymous, unless you choose to
provide contact information on the back of this page.

1.

Approximately how many homes did your company build in McLean

County in 20067

What is the average area of the houses that your company builds?
under 1,800 sf 22,400-3,000 sf 3,600-4,200 sf
1,800-2,400 sf 3,000-3,600 sf over 4,200 sf

What type(s) of home building does your company engage in (please
indicate approximate percentages)
__ Customer

Production Spec.

Which of the following building methods does your company employ?
(Note: If you use more than one, please indicate approximate
percentages)

stick framing panelized walls

modular construction roof or floor trusses

On average, how much do you pay per house for waste hauling services, not
including land clearing debris hauling?

under $200 $500-$1,000 $1,200-$2,000

$200-$500 $1,000-51,500 over $2,000

6.

Construction Waste Estimate - for your typical home, approximately

what percentage of your total waste is composed of each for the

following materials (on a volume basis)?

Percentage

rough approximation

Long wood (lumber & molding over 3’ long)

%

Short wood (lumber & molding under 3’ long)

%

EWP (engineered wood products)

%

Treated wood (decking, etc.)

%

Masonry (brick, block, concrete, etc.)

%

Metals (copper, aluminum, steel, etc.)

%

Roofing (asphalt shingles, tar paper)

%

PVC (pipe, cutoffs, etc.)

%

Corrugated cardboard (including boxes)

%

Drywall scrap

%

Insulation waste (fiberglass, cellulose, etc.)

%

All other

%

TOTAL

100%

Does your company currently recycle any of the wastes generated at

your site? Yes

what and how:

No If you answered “yes,” please explain

Does your company currently reuse any of the wastes generated at your

Yes No

site?

If you answered “yes,” please explain what and how:




10.

11.

12.

13.
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In the past two years, has your company tried any of the following techniques to reduce construction waste?

Use standard dimensions in the building design.

Use computer-assisted design techniques to minimize construction waste.

Make subcontractors handle own waste.

Include requirements for waste minimization, reuse, or recycling in bid documents and subcontracts.
Offer incentives for employees for waste minimization, reuse, or recycling.
Burn waste on site.

Grind waste on site.

Do any of your subcontractors typically haul their own waste? Yes No

If “yes,” which ones?

cabinets trim electrician carpet carpet

HVAC framing drywall painter plumber

If you do recycle or would in the future, what motivational reason(s) apply?

Immediate cost savings

roofing

other

Long-term cost savings (recycling may cost the same or a little more now, but I believe it will save me money in the near future)

Makes sense (if materials can be reprocessed, they shouldn’t be buried in a landfill.)
Some homebuyers would prefer that construction wastes were recycled.

Personal/company responsibility to society /environment.

Other:

What do you think your company would be willing to pay to include recycling in your waste hauling contract

5-10% over what we currently pay. no more than what we currently pay.

up to 5% over what we currently pay

Your name (optional)

recycling would have to cost less than what we currently pay

Name of your company (optional)

Thank you for taking the time to share you knowledge and experience with us.
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Appendix 5
Results from Waste Minimization in Residential Home Construction
Interviews/Surveys
McLean County Will County
Builder ID Bl B2 B3 B4 B5 B6 B7
1.No. of Homes (2006) 32 40 6 22 65 6 20
2.Average SF 1800-2400 2400-3000 3600-4200 é%%%_ 1800-2400 | 3000-3600 | 2400-3000
3.Home Type
Prod /Spec/Custom 30/40/30 0/50/50 0/25/75 0/50/50 | 33/33/34 0/33/66 0/20/80
Stick Frame
Single
o Stlgk Stick Stick Stlgk Fam%ly, Stlgk Sth.k
4.Building Method Framing . . Framing | Panelized Framing Framing
. Framing w/ | Framing w/ .
(Primary) w/ roof w/ roof Multi- w/ roof w/ roof
roof Trusses | roof Trusses .
Trusses Trusses family Trusses Trusses
w/roof
trusses
5.Waste Hauling Cost | $1000-1500 | $1500-2000 $200-500 $§g(())8 ) $500-100 | $500-1000 $1lggg_
6.SEE TABLE BELOW
Concrete
by
foundation
. and site Sort wood
7.Currently Recycling No No Cardboard No Sl <. orind or No
Waste & wood
masonry reuse
cuts buried
under
porch
8.Currently Reuse Return extra
Waste Materials No Lumber materials No No No No
9-Sub’s hauling their See Appendix 5 - Comments and Notes
own waste
6. Construction Waste Estimate Percent by .
Volume as provided by Builders McLean County Will County
Builder ID B1 B2 B3 B4 B5 B6 B7
Long wood (lumber & molding >= 3 FT 10 10 20 1
Short wood (lumber & molding < 3 FT 10 40 25 15 35 60 60
EWP (engineered wood products) 10 10 4
Treated wood (decking, etc.) 5 10
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Masonry (brick, block, concrete, etc.) 10 10 2 4 5 5 5
Metals (copper, aluminum, steel, etc.) 5 1 1 2 1 0
Roofing (asphalt shingles, tar paper) 10 5 2 4 10 5 1
PVC (pipe, cutoffs, etc.) 5 2 1 2 3 1
Corrugated cardboard (including boxes) 10 20 0 20 5 10 10
Drywall scrap 24 20 20 20 35 6 20
Insulation waste (fiberglass, cellulose, etc.) 1 0
5 3
All other 16 6 5 2
Totals 100% | 100% | 100% | 100% | 100% | 100% 100%
Recycling Motivation & Acceptable Extra Cost McLean County Will County
Builder ID BL | B2 [ B3 | B4 | B5 B6 | B7
10. If you do recycle or would in the future,
what motivational reason(s) apply
a. Immediate cost savings X X X
b. Long-term cost savings X X X
c. Makes sense X X X
d. Some homebuyers would prefer
. X X
construction wastes were recycled
e. Per§0na1 / company responsibility to X X X X
society /environment
f. Other:
11. How much are you willing to pay to
include recycling in your waste-hauling
contract?
e 5-10% over current cost
e up to 5% over current cost X
e No more than over current cost X X X
e Recycling would have to cost less
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Appendix 5 - Comments and Notes:

1.

B3: Custom Home builder who does not use dumpster boxes. Puts waste directly in
dump truck during framing and drywall. Through remainder of job, stack waste on
site and truck back to shop to sort and recycle. Short wood is used to provide
customers with firewood. Have taken wood to Twin City wood recycling when they
have a lot. Use CAD for framing minimization (reduce cuts). Reuse roof panel off-cuts
(flip for opposite corner).

B2 & BC3 indicated that some sub trades hauled their own waste; typically mechanical,
electrical and plumbing contractors.

B3 uses spray applied cellulose insulation. The contractor sweeps up and reuses all
waste material.

B4 is participating in a cardboard recycling pilot to reduce waste costs. They are a
custom homebuilder and reported that they often haul two 25 CY dumpsters of
cardboard from a single home because the cardboard boxes are not broken down. The
builder estimates one 10 CY box would be adequate. The hauler has agreed to provide
the builder a credit for any payment from the recycler.

Two other McLean County builders who did not participate in the full interview
reported that they do not use roll-off dumpster boxes. All waste is put directly in a
dump truck that is left on site during the phases that generate high volumes of waste;
primarily framing and drywall. One of these builders recycled cardboard. Trade
contractors were required to breakdown boxes and stack in garage. Periodically the

builder would pick up and recycle at Midwest Fiber.
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Results from Waste Minimization Surveys in Cook County

Cook County B1
1. No. of Homes ( 2006) 13 B2 B3 B4 B5
2. Average SF Over 2400 0 6 4 12
3. Home Type
0/50/50 2400-3000 Over 2400 3000-3600 Over 2400
Prod/Spec/Custom /50/ ver ver
Stick
4. Building Method Framing/Roof 100/0/0 0/50/50 0/33/66 0/50/50
Truss
P ax:ﬁed Stick Stick Stick
5. Waste Hauling Cost $1500-2000 . Framing/Roof | Framing/Roof | Framing/Roof
Framing/Roof
Truss Truss Truss
Truss
6. SEE TABLE BELOW Over $2000 Over $2000 Over $2000 Over $2000
Separate
7. Currently Recycling Waste dumpster for
conc. & wood
. Dim..
8. Currently Reuse Waste (? tand m Sort wood &
) omp-design No Wood . No
Materials grind & reuse
Alter const.
Alt. Const. Stand. Dim.. Stand. Dim
9. Waste Reduction Techniques No Tech. (panel Comp-design C o N/A
omp-design
walls) Alter const.
10.Sub;s hauling their own waste No No No No No
6. Construction Waste Estimate Percent by Volume as provided by Builders
Builder ID B11 B2 B3 B4 B5
Long ‘wood (lumber & 3 20 0 10
molding >= 3 FT
Short‘wood (lumber & 3 75 15 15
molding < 3 FT 50
EWP (engineered wood 0 5 5 5
products)
Treated wood (decking, etc.) 0 5 2 10
Masonry (brick, block, 5 5 15 5 6
concrete, etc.)
Metals (copper, aluminum, 5 1 0 5 0
steel, etc.)
Roofing (asphalt shingles, tar 5 1 5 5 3

paper)
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PVC (pipe, cutoffs, etc.) 5 10 0 5 3
C‘Zorrug'ated cardboard 0 5 10 15 15
(including boxes)
Drywall scrap 10 5 40 24 20
Insulation waste (fiberglass, 0 1 0 1
cellulose, etc.) 3
All other - 20 14 .
Totals 43% 100% 100% 100% 100%
Notes:
B1'totals as provided by waste hauler.
Recycling Motivation & Acceptable Extra Cost
11. If you do recycle or would in the future, what motivational reason(s) apply:
Builder ID B1 B2 B3 B4 B5
g. Immediate cost savings X X
h. Long-term cost savings X X X X
i. Makes sense X X X X
j.  Some homebuyers would
prefer that construction X X X
wastes were recycled
k. Personal/company
responsibility to X X X
society/environment
1. Other:
12. How much are you willing to pay to include recycling in your waste-hauling contract?
Builder ID Bl B2 B3 B4 B5!
e 5-10% over current cost X
e up to 5% over current cost X
e No more than over current X X X X X
cost
e Recycling would have to
cost less
Notes:

B5'— Builder BS entered three responses. Upon follow-up, it was stated that additional cost in the 0-10%
range would be acceptable for an effective recycling program.
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ILLINOIS
{A Appendix 6
LEe ) General Construction and Demolition Materials - Reuse or Recycle oz
W Typical Residential Construction with a Waste Management Plan and a Dedicated Waste Hauler* I
Material What To Include What Not To Include What To Do Reuse/Recycle
Coated Wire, Food Scraps, Bottles,
Cans, Cups, No Recyc_lablgs . BAG in garbage bags and place in
. No Hazardous Materials including Car .
Styrofoam, Paper, Plastic, Carpet . L . trash pen. Material too large to place : .
TRASH . Batteries, Qil, Oil-Based Paint, No : . None — directly to landfill
and Pad, Shingles, 5-Gallon Liquids in bags — place directly
Buckets, Flbe_rglass, Tyvek, No Yard Waste in trash pen.
Insulation Felt
Dimensional Lumber, Plywood, No Treated Wood, Place wood tlr?eatfaespr? raéﬁ pile next to May be reused as blocking or
WOOD OSB, Particle Board, Other No Contaminated Wood >N pen. : chipped for landscaping using a
) . : . Remove any foam insulation or plastic ;
Untreated Lumber, Nails OK (Painted, Stained, Oily, etc.) from wood magnet to separate nails
No Waxed Cardboard, Remove trash (plastic, Styrofoam) from
Corrugated Cardboard, Other No Cardboard Coated with Paint, Mud, boxes, flatten and stack inside the .
CARDBOARD Cardboard etc., No Paper, No Plastic or Other home, garage, Recycled with monetary payback
Packaging or building.
No Greenboard, Blueboard, Desglass Place drywall in a separate pile next
Clean, Unpainted Drywall, Type X . or Other to the trash pen May be ground up and used as soil
DRYWALL ' ' High-Fiberglass Board, ] -
Drywall - Remove any materials other additive
Nothing Other Than Drywall than drvwall
(No Screws, Plastic, etc.) ywail.
No Shinales. No Plastic Wrapper or Place scrap block and brick in a May be reuse in other construction
MASONRY Brick and Block ges, PP separate pile next to or ground up and used as road or
Mortar Bags . .
the trash pen. driveway fill
Strapping, Flashing, Bare Wire, No Coated Wire, No Plastic, Place scrap metal in a separate pile .
METAL Sheet, Rebar Paper or Trash next to the trash pen. Recycled with monetary payback
CONCRETE Foundation, Slab, Curb, Road No Wire or Rebar, No Wood Place_concrete debris in a separate May be ground up and used as
pile next to the trash pen.
No Concrete, No Wood, No Metal, No
LANDSCAPE

Trees, Grass, Shrubs, Roots

Trash, No Oil,

No Hazardous Materials

Place landscape debris in a pile near
the chipper/shredder

road or driveway fill

May be chipped for landscaping

A Waste Management Plan (WMP) will reduce the amount of waste being disposed of in local landfills, reduce tipping fees and transportation costs, add value to the home and

can be developed with local waste hauling firms; the reverse is an example of a typical service.

increase curb appeal. A WMP should include a dedicated waste hauler to participate in, separate, remove, chip or grind, and recycle waste. Contracts to include these activities
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Typical Builders Schedule for a Waste Management Program (WMP)

Reuse, Recycling and Phase Cleaning Services

18 Weeks = 90 Working Days

Week 1 -2 FOUNDATION IS EXCAVATED, POURED AND BACKFILLED
Implementation of Cycle of Services; We will:

Meet with and provide procedures for site manager or builder

Provide signage

Build storage area for non-recyclables (after backfill)

Provide 55-gallon plastic drums for bottles, drink containers, lunch materials and other “trash.”

Week 3 -4 FRAMING IS STARTED

Week 5 -7 Collect trash and non-recyclables
Week 8 Grind sheet rock/drywall
Collect trash and non-recyclables
Week 9 —15 Collect trash and non-recyclables
Week 16 Final — Remove all boxes

Collect trash and non-recyclables

When framing is completed during this week, the scrap lumber will be ground up.
Collect trash and non-recyclables will be removed (in accordance with procedure)

Source Reductioh

Recycling

Treatment

D

isposal

The
Future

Week 17 Remove storage pen and 55-gallon drums
Collect trash and non-recyclables

* Issues such as grinding and reusing brick, block and concrete are not addressed here. Additionally, removal or reuse of materials, such as ground up
landscaping, lumber and drywall (gypsum board) would need to be incorporated into the waste management plan.

S
D)
i/

For more information or assistance in establishing a WMP contact Ken Barnes at 217-244-9940 or kbarnes@wmrc.uiuc.edu 6*

05/17/06
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Appendix 7
C&D Recycling Program Development

Steps to Setting Up a Construction Waste Reuse and Recycling Program 4

1. Plan

A.Commit to reuse and recycle. Someone with overall project authority (owner,
construction manager, general contractor) must commit to recycling. He/she can issue
a statement explaining that construction waste recycling is important to the project and
why. (This statement can be used in many ways - in worker training materials, in news
releases and other communications).

B. Put recycling into specifications and into all contracts - sample specification language
is available at www.wmrc.uiuc.edu and in this toolkit.

C. Establish who will control the debris. Establish one project authority, usually the
construction manager or general contractor, to control all project waste, provide
dumpsters and waste services for the project, and enforce recycling rules with all
contractors.

D.Include waste reduction, reuse and recycling from the start

a. Order materials just in time, send back extra inventory, utilize reused building
materials, consider ways you can reduce and reuse waste during construction and
put these methods into contracts

b. Ask suppliers to reduce packaging, send you recyclable packaging or take
packaging back

c. Discuss and encourage reduction, reuse and recycling at pre-construction meetings.

4 Excerpted from the “Construction and Demolition Waste Management Toolkit;” WasteCap Wisconsin; June 2005.
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E. Select a coordinator - designate a staff member (typically construction project manager
with the cooperation of the site superintendent) to promote and monitor the recycling

program. The coordinator will educate staff and subcontractors

2. Identify Target Materials

Identify target materials at the job site that can be recovered from the waste stream --
during construction/demolition and during site preparation. What materials are you
using whose waste could be recycled? What packaging do you expect on the site? Be sure
to include site preparation and land clearing debris as this can greatly impact the overall

project recycling rates. Identify materials that may be able to be recycled, including;:

a. Asphalt g. Land-clearing debris and site-
a. Bricks preparation debris

b. Cans & bottles h. Metal

c. Cardboard i. Office paper

d. Carpet and pad j. Paper

e. Concrete k. Wood

f. Gypsum Drywall

3. Request for Hauling
Write request for proposal for waste hauling and recycling and select hauler(s).

A. Develop vendor list for your area. Consider allowing more than one hauler to
service your site. (For example, many projects send out a separate request for
proposal and have a separate hauler for scrap metal.)

B. Write request for proposal. Ask:
a. What materials they accept and how they must be prepared
b. What happens to the materials after they are collected (ask for specifics on

location of markets and what your recyclables will get made into)



C.

D.
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c. For documentation of recycling and trash quantities and weights provided
monthly to be part of the service

d. For education of crews and dumpster signs to be part of the service

Allow haulers to bid on (and not bid on) specific materials. For example, not all

haulers have access to markets for wood recycling. You can include it as an option

in your request for proposals.

Select hauler(s) and make arrangements for dumpster sizes and collection.

4. Develop Recycling Plans

Write a Construction or Demolition Waste Management Plan. Include:

a.

[ma

~ 5@

[—

Description of the project and identification of the construction waste
management plan manager

Goal for the percentage of waste to reuse and recycle

Analysis of the projected types of jobsite waste to be generated, including types
and quantities

Targeted materials for recycling

Responsible parties for various recycling operations (calling in dumpsters,
monitoring, educating, documenting)

Trash and recycling service provider(s)

End markets for all targeted materials for recycling

Educational and Motivation plan

Waste auditing procedures

Documentation procedures

5. Make decisions on site logistics

A.

Determine where to place dumpsters on site, how many what type are needed, and

when. Make sure to put a trash container near recycling containers or the recycling

container may become a trash container. If it is a very crowded site, you may only

be able to fit dumpsters for those materials being generated in the largest quantity.
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B. Throughout the project, consider what scrap materials will be generated and order
dumpsters accordingly.
C. Determine how to move recyclables and trash around the site. How will the trash

and recyclables get into the correct containers? Who is responsible?

5. Monitor

Periodically check the containers to ensure that the proper materials are going into
them. If problems exist, find the person or people responsible and instruct them on

how to properly participate.

6. Educate and train

A. Make sure that every new person that comes onto the site is educated about the
recycling program. Include waste into your training program. The best way to
educate crews is verbally. Educate them before or right when they come onto the
site. Provide a one-page handout to crews as a reminder of separation
requirements.

B. Set aside time to explain the program to all of the subcontractors at the site, and
instill in them that is their responsibility to ensure that their laborers participate.

C. Bring up waste management at every job site meeting. Reminders are important.
Provide feedback to workers.

D. Post clear signs. It is essential to the success of the recycling program that each
dumpster is clearly marked. Your hauler may help provide signs.

E. You can create a sign for the fence that promotes success in the program to the
public and reminds crews every time they come onto the site that yours is a
recycling site. Tracking month-by-month progress can help to motivate crews to

reach your recycling goals.
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8. Document

A. If you want to document all of the trash and recyclables that your construction
project generated, track materials taken off site. This form can be submitted
monthly with payment requests or the site superintendent can note materials taken
off site and fill out the form with crews.

B. Ask haulers to provide you with records, at least monthly, of how much material is
being removed, by weight and volume, at what cost. You may need to use
conversion numbers.

C. Provide these numbers to the owner, architect, contractors and others on an

ongoing basis throughout the project.

9. Make Adjustments

Obtain contamination reports from haulers and communicate regularly with the
haulers to find out how your crews are doing. Provide this information to your crews.
Do a final analysis which tells you whether you saved money or spent extra in disposal
costs by recycling and tells you exactly how many tons and cubic yards of resources

you saved. Evaluate the program and make it even better next time!

10. Celebrate Success
Promote success in the program to managers, subcontractors, clients and the public.
For example, one contractor took his employees on a company-sponsored fishing trip

with the funds from recycling steel.
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Appendix 8

lllinois Construction and Demolition Debris Reuse/Recycling Options and Contacts

fend Eaui < Cunnli
Material Proposed Action, Contact or Options Technology/Information Availabl v t IRelcycIers o or Contractor Requirements Public Acceptance Regqulatory Issues
Concrete/Agyregate Crushed, screened — reuse, on-site, as road-base, Track mounted irmpact crusher w/helt mounted scale Urbana Concrete Recycling 3060 Recycling concrete requires concern for Megative - citing health issues through pollution, dust, Air Permit required for crusher operations; on-site reuse allowed in lllinois -

Asphalt Paving

Block/Brick (used)

Cardboard/Paper

Carpet (new & used)

gravel roads, base for building foundations, utility
trench fill. Agaregate may be recovered for use in new
concrete. May be sent to recycling facility.

Grind, sift, remix — reused in new pavernent; may be
reused as road base under new roads or parking lots.
May be sent to recycling facility

Reused in other construction. Crushed, screened —
reuse, on-site, as road-base, gravel roads, base for
building foundations, dtility trench fill. Aggregate may
be screened and recovered for use in new concrete.
May be sent to recycling facility

Recycle Corrugated Cardboard as a commodity

Recycle with

Carpet America Recovery Effort (CARE) -

v, Carpetrecovery. org

Invista’s Antron Relamation Program
antron.net/content/sustainability/ant05_04_01.shtml
Carpet and Ruyg Institute - www.carpet-rug.org

to track volume, w/track mounted screen to
segregate aggregate grades.

Crush-All - a loader, hopper, feeder, crusher, &
conveyor all in one

Packer Industries 2000 grinder

Packer Industries 750 grinder

Corregated cardboard compactors and balers
Murmerous recycling outlets exisit and may be found
either on the InterMet ar your local Telephone
Directary.

Further infarmation on Carpet reuse and recycling
may be found at

waw infarminc.orgfact_CWPcarpet.php. The Antron
Reclamation Program provides information for
calculating carpet recycling benefits and
specifications for recycling nylon carpet.

M. Oak St. Urhana, IL 61801

Phane: 217-355-1307;

Busse, R. |. Inc. 1

529 Midway Ct. Elk Grave Village, IL 50007
Phane: 847-640-0105;

Rock Hard Concrete Recycling Inc.

PO Box 217, WWest Branch, |& 52358,
Phaone: (319) 631-3903

Crush-All - R&R Equipment

5550 Charlotte Hwy Lancaster, SC 29720
Phone: 803-416-5200 wwawy. rrequipment. corn

Packer Industries, Inc.
55800 Riverview Road
Mableton, GA 30126 Phaone: 404 505 0522

Packer Industries, Inc.
55800 Riverview Road
Mableton, GA 30126 Phone: 404.505.0522

Paul Reilly Co.

1967 Quincy Ct.

Glendale Heights, IL 60132
Phone: 800-352-2511
Quincy Recycle Paper, Inc.
526 South Bth Street,
Cuiney, IL 62301

Phone: 217-224-2754
Chicage-Compactors.com
2319 Harrow Gate Drive
Barrington, IL 60010

Toll Free (888) B1-WASTE

Environmental Recovery & Consolidation
Services

Morth Reading Ma, 01864

waww. carpetrecycling. com

Phone: 866-873-2244

Exceed Flooring & Surfaces

Chicago, IL

Phone: 815-459-3113
hhaleblian@yahoo.ocm

Kruse Carpet Recycling (Chicagoland)
4500 West S6th Street

Indianapolis, IN 46268

Phane: (317)-337-1950

www krusecarpetrecycling.com

contaminants such as plaster, soil, wood,
gypsurm, asphalt, plastic, vinyl, or rubber,
Strict control must be used for recycled
aggregates in concrete to ensure that there
are no more contaminants than are allowed
for in virgin coarse aggregate

Only corrugated cardboard, flattened
Corrugated pizza boxes are ok. Please cut

down large pieces into 2 ft x 2 ft squares. Mo

way coated boxes like cereal boxes ar pop
carton chipboard or gift boxes. Other
requirements vary from hauler to hauler;
check with your recycler.

Call ERCS first, then pack approved, clean,
dry, used broadloom carpet in approved
containers; vinyl backed carpet must be

sampled then palletized, stacked and shrink-

wrapped. For the Antron Reclamation
Program - remove clean® used carpet in
large pieces, roll tightly, and pack neatly in
container. Remove adhesive according to
recornmendations of the Carpet and Rug
Institute (CRI).

noise and traffic concerns; dimished guality of life and
reduced property values.

Megative - citing health issues through pollution, dust,
noise and trafiic concerns; dimished guality of life and
reduced property values

General acceptance

General acceptance.

waste concrete can be used as below-grade fill material outside of a water
well sethack zone if (1) covered by sufficient uncontaminated soil to support
vegetation within 30 days after completion of filling or (2) covered by a road
or structure. Also, broken concrete without protruding metal bars can be
uged for erosion control. Regquires notifying, testing and reporting when
there is an increase in the capacity of crushing operations. (lllinois HB3257)

Reclaimed asphalt pavement can be used as below-grade fill material
outside of a water well sethack zane if (1) covered by sufficient
uncantaminated soil to support vegetation within 30 days after cormpletion of
filling or (2) covered by a road or structure, or (3) as recycled base material
(full-depth reclamation) for new asphalt roads and shoulders of roadways
(Ilinois HE3257)

Air Permit required for crusher operations; on-site reuse allowed in lllinois -
waste concrete can be used as below-grade fill material outside of a water
well sethack zone if (1) covered by sufficient uncontaminated soil to support
vegetation within 30 days after completion of filling or (2) covered by a road
or structure. Also, broken concrete without protruding metal bars can be
uged for erosion control. Regquires notifying, testing and reporting when
there is an increase in the capacity of crushing operations. (lllinois HB3257)

General site housekeeping issues. Mo known regulatory issues

Mo known regulatory issues. Clean Carpet is defined as carpet free from
demolition debris or asbestos cantamination, garbage, and tack strips.



Carpet Pad (new & used) Recycle through - Carpet America Recovery Effort | Small-medium sized balers may be employeed to

Ceiling Tiles {used)

Drywall (new)

Green Waste (site
clearing vegetation)

Metal (Steel, aluminum,
glavanized metal, iron)

Shingles (Asphalt)

(CARE) - www. carpetrecovery. org

Recycle with Armstrong Ceiling Recycling
Program -

wwwe. armstrong. cormdcommaon/c2002/content/files/159
70, pdf

Recycled for new drywall (paper removed); soil
amendment. May be sent to recycling facility.

Grind on-site and use as landscaping mulch

Recycled as a commodity.

Grind to specific size for optimum reuse as aggregate
base, asphalt pavernent and pavement cold patch,
new roofing and fuel oil

manage used carpet padding. Carpet padding is also
known as carpet cushion. The formal name for
recycled carpet padding is bonded polyursthane
faam, or re-band carpet padding.

Collection and pick-up program

Packer Industries 750 grinder

Wood Chipper information and equipment -
wwwy, constructioneguiprment. com/Equipment/3567 . ht
ml (Aslo see Wood below)

Recycled clean metal, storage containers; pick-up
and delivery sewvices

For mare infarmation see -

http: A shinglerecycling. orgfoverview. asp
Packer Industries 750 grinder

American Pulverizer - "wood bark hog"
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Cornerstone Material Recovery
5113 5. Route 31,

Ringwood, IL

Phone: 31 B15-653-1972

Carpet Cushions and Suppliers
1007 Arthur Awe.

Elk Grove Village, IL

Phone: 847-364-6760

Chicago Rug Gallery

Oriental Rug Gallery)

125 M. Marion 5t.,

Oak Park, IL

Phone: 708.386.6003

Contact Armstrong when you have a full trailer
load. They'll send a truck to pick up your
mineral fiber ceilings exactly when and where
you want it (all locations in the continental
USAYy—at no charge to you. Phone: 1-877-
ARMSTRONG

“arious vendors of mobile grinding equipment
for sale or lease.

“arious vendors of mobile chipping equipment
for sale or lease.

Warious recycling enterprises throughout the
state

Packer Industries, Inc.
5800 Riverview

Road Mableton, GA 30126
Phone: 404.505.0522
Recycling & Processing Equip.
2653 5 400 WY

Peru, IN 46970

Phone: 800-472-3202
American Pulverizer
5540 West Park Ave.

St. Louis, MO B3110
Phone: (314) 781-6100

whanwy armpulverizer.com

Look for carpet dealers and installers who
take back used pad for recycling. Generally,
the dealer receives a per pound discount on
its next order of pad in exchange for the old
padding. To recycle - bale or place dry, rolled
padding in 2 separate rolloff,

Sample, stack, palletize

Grind clean gypsum wallboard with
equipment that has a 2-1/8 inch screen or
legs to make sure the paper is shredded and
there are no large hunks of wallboard.
Contralling dust during grinding and storage
is important. Cover the conveyor belt and the
chute at the end of the grinder to minimize
dust. If ground gypsum wallboard will be
stored before application, store it in a
location where wind will not be an issue such
as a concrete bunker, cover it with a tarp, or
spray the material with water to form a light
crust on the scrap gypsum wallboard and
minimize blowing. Store ground wallboard in
a well-drained location away from organic
matter (trash, grass clippings, etc.) as the
combination of ground wallboard and organic
matter in an anaerobic condition could lead
to a bio-chemical problem

“aries by recycler

MWegative - Several carpet cushion manufacturers have
announced they will no longer be recycling their own re-
bond product in the manufacture of new re-bond. This
maove is sparked by pressure from California activists
protesting the presence of PEDEs (polybrominated
diphenyl ethers) used as a flame retardant

General acceptance

Megative - concemns about dust and odor.

General acceptance

General acceptance

lllinois enacted legislation (HB2572 - January 1, 2006) providing to the effect
that no person "manufacture, process, or distribute in commerce a product,
or a flameretarded part of a product, containing more than one-tenth of 1
percent of Penta-Braminated Diphenyl Ether (pentaBDE), by mass”. The
ban exempts "processing of recycled material (or recyclables) containing
pentaBDE in compliance with applicable (federal, state, and local laws)". By
January 2, 2006, the lllinois Environmental Protection Agency, was to
submit to the General Assembly and the Governor a report that reviews the
latest available scientific research to address this issue.

Mo knowen regulatory issues

Orywall waste, either new or used, may not be reused or recycled in lllinois
due to concemns about land pollution (lead paint, murcury, asbestos), dust
and odor from the production of hydrogen sulfide (HeS).

Mo knowen regulatory issues

Clean, recyclable, metal can not be oil soaked or dripping oil from the
holding container.

Aspahlt shingles may not to reused or recycled in lllinois. Tear-off aspahit
shingles are considered suspected ashestos containing material (ACM) and
may need to be tested; ACM, currently, is not allowed to be recycled
Contact the lllinois EPA to determine regulatory interest in specific
projects.
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Vinyl Siding (new & used) May be recycled at local landfill if landfill will make a  Check with local landfill or contact The Vinygl Mo known regulatory issues.
separate container available to collect vinyl siding Institute - v vinylinfo.argfrecycling/index. html
pieces.

Wood (hew and used) Grind clean wood on-site and recycle with Green Packer Industries 750 grinder Packer Industries, Inc. General acceptance. The term "clean wood' refers to materials that are untreated, unpainted, not
WWaste or reuse as feedstock for engineered woods, Hammel Shredders 5800 Riverdew Road contaminated with such materials as oil, concrete, nails, plates, brackets,
animal bedding, sewage sludge bulking, and boiler 881 multi-material reducer hableton, GA 30126, or dirt (s0il). 'Clean’ also refers to wood wastes that are not commingled
fuel. Large timbers should be salvaged and reused Fhone: 404.505.0622 with other materials such as plywood or engineered woods.

May be sent to recycling facility. Wooden Pallets may Momence Pallet Corporation
be repaired and re-sold Momence, IL, Phone: 815-472-6453;

J&B Pallet Company

Denmark, lowa Phone: 319-528-5160
Hammel NY. LLC - Sales

481 Highland Dr.

Chesterton, IN 46304 Phone: 219-929-5324
PRI-MAX by SSI 9760
SV Freeman Dr

Wilsorwille, OR 97070 Phone: 503-682-3633

GENERAL NOTES:

Construction and Demalition Debris may be accepted at Recycling Centers as either Mixed Materials or as Sorted Materials - check with your Recycler, local lllinois County Solid YWaste Coordinator, local municipality, or contact WMRC at 217-333-8940 for further assistance. Mo consideration was given to any vendor or listing on this document.
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Appendix 9

McLean County Waste Management Planning Document

Project Name: Brady Homes Construction Waste Recycling Pilot Project
Contractor: Brady Homes

Construction Waste Management Plan Manager (Contractor’s Rep): Randy Timm and Jim
Hayes

Project Location: Corner of Sheppard & Airport Roads, Normal, IL
Estimated Construction Dates: December 1, 2007 to April 30, 2008

Project Scope - The 4-unit townhouse in Vineyards subdivision, Normal, IL. Each townhome is
approximately 1500 SF and priced at $150,000. Ample site space to house 3 roll-off boxes.
Framing panelized to minimize wood waste.

Recycling Goal - To recycle 50% of waste generated on the site by weight if wood, cardboard,
and gypsum can be recycled. (Minimum goal of 30% if gypsum cannot be recycled.)

Goals and Intent:

Reduce: The Project shall generate the least amount of waste and methods shall be used that
minimize waste due to error, poor planning, breakage, mishandling, contamination,
or similar factors. Promote the resourceful use of materials to the greatest extent
possible.

Reuse:  The Contractor and Subcontractors shall reuse materials to the greatest extent
possible. Reuse includes the following;:
1. Salvage reusable materials for resale or reuse on this Project, or for storage for
use on
future projects.
2. Return reusable items (e.g., pallets or unused products) to the material suppliers.

Recycle: As many of the waste materials not able to be eliminated in the first place or
salvaged for reuse shall be recycled. Waste disposal in landfills shall be minimized to
greatest extent possible.

Analysis of Estimated Construction Waste to be Generated
Projected waste materials

e Cardboard
® Gypsum board (if possible)
e Wood

Recycling Service Providers and Targeted Materials (Service Provide Agreements in Place)
Company #1 Contractor Disposal, Inc. (Waste Hauler)

Company #2 Midwest Fiber Inc. (Cardboard recycler)

Company #3 Twin City Wood Recycling, Inc.
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MATERIALS-HANDLING PROCEDURES
Contractors and Subcontractors will separate and handle materials as stated below.

Cardboard: Separate and flatten clean cardboard and boxboard and place in designated
containers on the job site. Do not include waxed cardboard, tissue, paper plates or towels, pizza
boxes or any item that is not paper. Separate plastic, Styrofoam and other items which may be
stuck to the cardboard boxes. Staples may be left in cardboard. Cardboard that is over 50%
covered in mud, paint or other contaminants should be disposed of as trash. The cardboard will

be sorted, sold and made into new paper products.

Wood: No treated lumber (Green or Brown wood)

Recycling Operations

Action Accountable

Order dumpsters - oversee delivery xxx xxxx, Brady Field Manager
Educate job site personnel on recycling requirements XXX Xxxx and Xxx Xxxx

Order signs for dumpsters and other recycling bins Richard Boser, ISU

Schedule dumpster pickups/drop offs XXX XXXX

Monitor dumpsters for contamination XXX XXXX

Document recycling results Richard Boser

EDUCATIONAL AND MOTIVATIONAL PLAN

O Check all items intended to be used

0 Complete Construction Waste Management Plan

0 Hold Orientation/Kick Off Meeting

0 Update & Progress in Monthly Job-Site Meetings

O Post Targeted Materials (signage)

O Post goals/progress (signage)

O Require those who contaminate dumpsters to re-sort
O Provide stickers, t-shirts, hats or other incentives

O Public recognition of participating subs

0 Take photos to document progress and share

O At site visits, discuss waste management with job-site personnel

0 Conduct periodic presentations for job-site personnel on waste issues
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WASTE AUDITING PROCEDURES

Describe how the recycling program will be monitored so that recycling and trash
containers are kept free of contamination. Include frequency of monitoring. Dumpsters
will be checked and photographed at least twice a week by ISU personnel.
Contaminating materials will be documented and transfer to the “Trash Only” box if it
is possible to easily and safely remove the materials. If the quantity or type of
contaminant makes this impractical or unsafe, the

monitoring personnel will contact Richard Boser, xxx xxxx and xxx xxxx to determine a
solution. xxx xxxx is on site almost daily and will also monitor the dumpsters and take
the appropriate action as needed, including notification of Richard Boser so that the

contamination can be documented.
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Appendix 10
SITE MONITORING CHECKLIST

Material being recycled: Wood - Cardboard - Drywall (if legal)
Project Name: Brady Homes Construction Waste Recycling Pilot Project

Date/Time:

Monitor Name:

1. Are all dumpster signs in place? OYes ONo

2. Is access to the container adequate? OYes ONo

3. Check container
A Material Level: OO0 Empty 00 %2 or less [0 %2 or more [ Full (needs emptying)

B Contamination: (List common contaminants on a master form. Make copies

from master form as needed.) .

O Food Waste

O Materials not sorted

O House Hold Garbage

O Other:

C. Does this container need to be cleaned? OYes ONo

D. Comments:
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Appendix 11

RECYCLING SUPERVISOR MONTHLY MONITORING CHECKLIST
Date: March 4, 2008

Purpose: Discuss recycling project progress/ barriers with all stakeholders.

Builder: Brady Homes

1. Are there any problems with the waste and recycling OYes XNo
program?

Comment/Notes: Program appears to be working well. Superintendent reminds/informs trade
partners of the required recycling processes at each weekly meeting. There has been continual
contamination in the boxes, however amounts are minimal and the site monitor has been

removing as needed.

2. Does material move from the work areas where it is generated to the dumpsters
safely and efficiently? X Yes [0 No

Comment/Notes: The framing contractor reported that sorting the material for placement in
designated dumpsters added an extra 10-15 minutes periodically - but not daily. Framers
were asked where they wanted the wood only box placed for ease of depositing waste material.

3. For the next month, what would you like to change?

Moving to drywall stage within the next two weeks. Although gypsum recycling
and/or diversion is not part of the pilot project, the team will make one more attempt
to locate a local source to take/dispose of the drywall.

Hauler: Contractor Disposal

4. Are there any problems with the waste and recycling

OYes XNo
programs?
5. Are there areas that the hauler would like to see improved? OYes XNo

Comment/Notes: Even though the project is a four unit townhome, space is still limited for
placing dumpsters.

Subcontractors or others

6. Are there any problems with the waste and recycling

) O Yes X No
programs?

7. Are there areas they would like to see improved? OYes 0ONo

Comment/Notes: Have not yet talked directly with the subcontractors. Builder indicates that
here have not been any complaints or suggestions for improvement. As indicated above,
subcontractors have noted that it does take additional time to separate the waste streams.
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RECYCLING SUPERVISOR MONTHLY MONITORING CHECKLIST
Date: March 28, 2008 at demonstration event

Purpose: Discuss recycling project progress/ barriers with all stakeholders.

Builder: Brady Homes

1. Are there any problems with the waste and recycling OYes XNo
program?

Comment/Notes: Overall, source separation is going well. Some continual contamination
remains and is removed by monitor. Most workers appear cooperative. Recycling program
reminders at weekly subtrade meetings. One box of cardboard contaminated when skid loader

dumped a bucket of mud in the cardboard only box.

2. Does material move from the work areas where it is generated to the dumpsters
safely and efficiently? X Yes OO No

Comment/Notes: As noted in earlier report, source separation does add some additional time
for framing personnel - estimated at 10-15 minutes periodically — but not daily. Vinyl siding
contractor didn’t report any problems as they carry waste around the building to the box
anyway. Gypsum waste was consistently placed in trash.

3. For the next month, what would you like to change?
No source for drywall waste. All gypsum waste trashed and sent to landfill.

Hauler: Contractor Disposal

4. Are there any problems with the waste and recycling

OYes XNo
programs?
5. Are there areas that the hauler would like to see improved? OYes XNo
Comment/Notes: None
Subcontractors or others
6. Are there any problems with the waste and recycling OYes X No
programs?
7. Are there areas they would like to see improved? OYes [ No

Comment/Notes: ISU recycling team did not talk directly to trade contractors. Informal site
meetings were positive and indicated awareness of recycling program.
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RECYCLING SUPERVISOR MONTHLY MONITORING CHECKLIST
Date: May, 9 2008

Purpose: Lessons learned at project end

Builder: Brady Homes

1. Are there any problems with the waste and recycling
program?

Comment/Notes: Overall, waste recycling and source separation went as planned. Most
subcontractors were cooperative and responsive. Percent diverted was lower than planned,
29% vs. 40%, which is somewhat surprising given that two boxes of wood were recycled (40
CY with an approximate weight of 6 tons). Previous project data for detached single family
homes indicated that wood should comprise about 40% of the waste. The fact that the project
utilized panelized walls likely reduced the volume of wood waste by about 10%.

OYes XNo

In spite of overall cooperation at source separation, contamination was a constant
concern. Vendors, such as the gypsum supplier, put dunnage in the cardboard only
box on several occasions. Did not seem malicious, they were just not used to recycling
job sites and/or didn’t read the signs. And an almost full 20 CY cardboard only box
was contaminated by a skid loader bucket (or two) full of mud, which likely decreased
the diverted waste by approximately 1,200 lbs.

2. Does material move from the work areas where it is generated to the dumpsters
safely and efficiently? X Yes OO No

Comment/Notes: Boxes placed in consultation with subcontractors and superintendent.

Framer estimated that waste separation add 10-15 minutes periodically - but not daily. Roll-off
box placement and work flow appeared acceptable as gypsum and roofing waste was
consistently placed correctly in the trash box. Similarly, cardboard from vinyl siding boxes was
consistently placed in the cardboard only box.

3. For the next month, what would you like to change? n/a - project complete

Hauler: Contractor Disposal

4. Are there any problems with the waste and recycling

) OYes X No
programs?

5. Are there areas that the hauler would like to see improved? OYes XNo

Comment/Notes: No new problems to report. Using source separated dumpsters likely
increased the number of roll-off boxes used on the project, as compared to similar sized project.

Subcontractors or Others - (Based on conversations with site superintendent)

6. Are there any problems with the waste and recycling

) OYes X No
programs?

7. Are there areas they would like to see improved? OYes XNo
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Appendix 12
McLean County Pilot Project Photo Boards
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ISU - Brady Homes Construction
Waste Recycling Pilot Project

January 18, 2008, 930 AM

Comments

*Maw monitor rained
“Wood Only sign was
hing = 20 feet from
confainar, possibly
windblown. Sign was
replacad,
«Contamination remaoved
fraom Wood Only box
amd placed in Trash
Only container.
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ISU - Brady Homes Construction Waste
Recycling Pilot Project

January 24, 2008

Comments

sMast contaminaticn found
in two ends whena signs
are locatad,
«Canlamination remaoved
and placed into Trash
Only container by monitor,
“Wood Only container is
fillad over yallow fill line,
Combined with snow
Covear, this situabon makes
it difficull 1o ascenain
whather all comamnabon
has baan removed.




75

ISU - Brady Homes Construction Waste
Recycling Pilot Project

February 4, 2008

Comments
«Contamination was
ramoved from Wood Only
contaner and placed in
Trash Only conlainer by
maonitor,

“Wal, heavy snow cover
was considerable, manitor
moved pleces around in
order to search for
potential contamination,
Due 1o snow cover,
complete contamination
ramoval cannat be
guaranteed.

L ot sl em

W by
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ISU - Brady Homes Construction Waste
Recycling Pilot Project

Comments
=Conlamination removed
from Cardboard Only and
Wood Only containers and
placed into Trash Only
canfainer by manitor.

: «Cardboard found in both
v i e Com b matian Waoaod Only and Trash Only
containers, i1 15 possible
that on-site workers are nol
clear about separation.

o3
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ISU - Brady Homes Construction Waste
Recycling Pilot Project

February 15, 2008

Comments
Conamination remaoved
from Cardboard Only
comainer and placed inlo
Trash Only containar by
manitor

‘Baar cans listed as
housahold waste, due 1o
unlikaly situation that
alcohol would be
consumead on awaork sile.
‘Baar cans wara located
under vary large fat
cardboard baxes thal had
baan slacked by monitor
during pravious visil,
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ISU - Brady Homes Construction Waste
Recycling Pilot Project

February 19, 2008

Comments

*Broken glass insida Wood
Only container fram
shalterad picture frame.
This may be a safety issue
for callector,

fMuch digging was
required 1o getto picture
frames. Last pictura frame
anly noticad from glint off
glass; mora may bae deeper
in the pile,

«Cantamination ramovead
from both boxes and
placed into comeact
cortainers by monitor,
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ISU - Brady Homes Construction Waste
Recycling Pilot Project

March 6, 2008

Comments

«Contamination removed by
maonilor and placed into corract
containars.

*Givan the vanaty of
contaminaticn, amount of
mixing, and heavy mud caking,
it is likely that the work sile had
been cleanad up using askid
loader (or like aquipmant) and
contents dumped ino
Cardboard Only. Most of the
vary heavy matenial was
located in the conainer directly
bahind the “Cardboard Only"

sign.
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ISU - Brady Homes Construction Waste
Recycling Pilot Project

March 14, 2008

Comments

«Contamination removed and placed
into Trash Only conainer by monitor
“Waorker carnving large bag of wasis
{from masonry or brckwork craw) 1o
tha Cardboard Only Container was
stopped by monitor and informed of
racycling effart. Worker was directed
to the Trash Only container, Warker
was friendly, did not seam aware of
racycling praject. N is possible that
thae Racycling signage an the
contanars may notl be noliceabla
(washad out) dua 1o the number of
other signs affixed 1o the containers.
“Waood no langer baing recycled
(this information passed on during
it visit on March 20).
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ISU - Brady Homes Construction Waste
Recycling Pilot Project

March 22, 2008

Commentis
o contaminatan found
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Appendix 13

Recycling Center Process

Recycling Center Process

The recyding cenier mohe stars with the driver plcklrg the uly kaded dumpsics from a
fotete 2nd Wings B in the Eansier Taclsy where B vaskghesd 1o By Soake Masine,

The kcad Is domped In the desigrabed anes s thie
transher skabion where B B “gaded”. That
Inforreation b then Ingut Indo thade dababase.

Material & banshemed o o Escavabor
with a greepke bucket oo a0 &ctkon
wibrainey soepisn.

Laboeers scrting materkl as ® oomes aonoss
the cofveryece.  Each lpbarers & Sesignabed o
spectlc maderkl Sy pkk from e line,. Thi
kborr & pulng woosd Soands and dropeing B
Im The deskonated shock.

Sorbesd PMaberials Dneluwde:

THERT: Oran Heavies

METAL: &) Twvpes: Feerows & Mon-ferros
WOODC Lumber, irim, 2ad sheet

OCC: b Caraboard, Oitioe pager, .
FLASTICS: Backets, Crabes, eic.

Bul: wmoed sepearathon: Uses  Iniclode
aternather povwer plant Bl ard mukh.
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O
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Sortel recydatkes are comzabdated In Ringe
tradler [oads for She efkdent and kast Carbon
Irgact mode of rucklrdg ransporabinn.
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Appendix 14

Cook County Waste Management Document

Pickee] Yannell
4B0E M, Revimawoisl
Chicage, 1Hiziis

Ouiaber 29%, 1607 LEED-H Action Flzn
Ee: Wasie Management Frogram

Ieliclusezd,

I regards 1o o weste Seraieinenl [Heo, WP il poovids s relluss dempiles osals
from Reoycling Systems af the 2855 M. Ravenswood sne. The dumnpater will be on she
from the memmenceme of the construction period, Novwember 12, 2007 thra the
completg [afproinalely ane yeer). Al refose coming from this sie will be recyclnd
ihreugh this vord.

UL Tne, as the general comracior, will make every alfort o meet ik LEET-H
requlrsnEnts o masage wesle, spicifically mecting & goal of 38%; moychible diversion
rate, & weeldy recyoling report tate, and lsmiting the Tranming wask: Gueior, AR
subsontraciors workmeg ot this site will be edoceted as to the seradtivity regarding
enpeEdive wasdir i relse coming from this constraction site.

Al panties will be constantly reminded tial mebsrial mke-off and misterial ondering need
iy Bai g Inghil & possibe in an efont fo reduce urmecessary waste. Also, all
sulrenirackers will ks sosvumged to recyvele any and all 2xira materizls that do eed up
besmg used ot ihis jobsiee

i By

Wl ———
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Thank you Tor calling onglaseimlmsies:. |nc. (@ Gusts 0n consineclion waste recovery services for
your projecl W afe proud to participats and pertrar with your feam 1o complete your naxt new Propect.

i B e rowing mcdentien of a family csmed fruckieg fem thel has Been Sorving S5 in
& Lard mros Tor owver 26 yoears. Since Bs sceplion in 2000, RS has opensied Wrea EPS cerdfed
Construclion and Doecbiion dabid processdng and rranster facililas Camfization |5 aohieyed by prsng e
nital wie wspachion, geining the sseanos of o site 1D numiser and pedodls Imspeciions ad menlois by Do
IEFA. Ona of B nxju ia of thie IEPA ol T5% of the delis wiich b pronessed al the focdity & dhvaned
o T Wie hawe sucorsmilly mal s regumement far the Lot dve yaar.

Wis are cumendy oparating the largest and only “sisie-olithe-ar" construction wasts menwny faciiy
wside e city lmits of Chicago, permittod by the City of Chicago and cortified by the IEPA

City of Chicago Department of Emvironmesntt, Permil ARSSENS [EPA She & S

All of the wests matedaly from your project will be processed sl Shis facillty and with your help we
Pxpct b0 achbive ol beeh fhe T5% diversion from el el requined s achievn two LEED MR cradita.
Wi have succsstiully completed B LEED projects (8l hawe schiswed I MR credit points) and we
ety working with GG om 12 new USGAC - LEED cartificafion projecti.

Exampies af the ty