
WASTEPLAN MODEL IMPLEMENTATION 
FOR NEW YORK STATE 

New York State Energy Research and Development Authority 



The New York State Energy Research and Development Authority (NYSERDA) is a public 
benefit corporation created in 1975 by the New York State Legislature. A 13-member board governs 
NYSERDA. 

NYSERDA’s primary mission is to carry out a broad program of energy research, development 
and demonstration projects designed to develop and apply efficient technologies to help ensure that New 
York has secure and economical future supplies of energy, while protecting environmental values and 
promoting economic growth. 

NYSERDA derives its basic research revenues from an assessment levied on the intrastate sales 
of New York State’s investor-owned electric and gas utilities. Additional research dollars come from 
limited corporate funds and a voluntary annual contribution by the New York Power Authority. 

In its research program, NYSERDA stresses consultation and collaboration with other 
organizations, including utilities, universities, industries, private engineering and scientific research 
fms, local governments, and State and Federal agencies. These efforts stretch NYSERDA’s limited 
research funds and ensure the involvement of those who can use the results of the research. 

NYSERDA also has responsibility for: 

Managing the 3,300-acre Western New York Nuclear Service Center at West Valley 
35 miles south of Buffalo, the site of a former commercial nuclear fuel reprocessing 
plant and a low-level radioactive waste disposal area. These responsibilities include: 

- Participating in the West Valley Demonstration Project, a joint Federal/State effort 
to solidify the high-level radioactive wastes left over from the reprocessing 
operation and to clean up the facilities used. 

Maintaining the portion of the site not being used in the Demonstration Project, 
including the shut-down low-level radioactive waste disposal area. 

- 

Issuing tax-exempt bonds to finance facilities for electric and gas utilities and energy 
projects for private companies. 

Constructing and operating facilities for disposal of low-level radioactive wastes produced 
in New York State, once the disposal method and site decisions have been made by the 
State Low-Level Radioactive Waste Siting Commission and approvals have been issued 
by State regulatory authorities. 

Managing a 365-acre portion of a Superfund clean-up site in Malta, 20 miles north of 
Albany. Part of the site was once owned by the Federal government. Portions of it have 
been used by the Federal government and its contractors since the 1940s for activities 
that have included rocket engine and fuel testing, weapons testing, and space research. 

For more information, contact the Technical Communications Unit, NYSERDA, 2 Empire State 
Plaza, Suite 1901, Albany, New York 12223-1253, (518) 465-6251, ext. 272. 

State of New York 
George E. Pataki, 
Governor 

Energy Research and Development Authority 
F. William Valentino, 

President 



WASTEPLAN MODEL IMPLEMENTATION FOR NEW YORK STATE 

Final Report 

Prepared for 

THE NEW YORK STATE 
ENERGY RESEARCH AND DEVELOPMENT AUTHORITY 

Program Manager 
Joseph R. Visalli, P.E. 

in cooperation with 

THE NEW YORK STATE 
DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

Prepared by 

THE NEW YORK STATE 
ASSOCIATION FOR SOLID WASTE MANAGEMENT 

P.O. Box 13461 
Albany, NY 12212 

Project Manager 
David A. Blackman, P.E. 

1769-ERER-MW-92 

NYSERDA 
Report 95-8 July 1995 



NOTICE 

This report was prepared by the New York State Association for 
Solid Waste Management in the course of performing work 
contracted for and sponsored by the New York State Energy 
Research and Development Authority in cooperation with the 
New York State Department of Environmental Conservation 
(hereafter the "Sponsors"). The opinions expressed in this report 
do not necessarily reflect those of the Sponsors or the State of 
New York, and reference to any specific product, service, process, 
or method does not constitute an implied or expressed 
recommendation or endorsement of it. Further, the Sponsors 
and the State of New York make no warranties or 
representations, expressed or implied, as to the fitness for 
particular purpose or merchantability of any product, apparatus , 
or service, or the usefulness, completeness, or accuracy of any 
processes, methods, or other information contained, described, 
disclosed, or referred to in this report. The Sponsors, the State 
of New York, and the contractor make no representation that 
the use of any product, apparatus, process, method, or other 
information will not infringe privately owned rights and will 
assume no liability for any loss, injury, or damage resulting 
from, or occurring in connection with, the use of information 
contained, described, disclosed, or referred to in this report. 

First printing: July 1995 



DISCLAIMER 

Portions of this document may be illegible 
in electronic image products. Images are 
produced from the best available original 
document 



WastePlu is a computer software tool that models solid waste quantities, costs, and other 
parameters on a regional basis. The software was developed by the Tellus Institute, a non-profit 

research and consulting firm. The project’s objective was to provide local solid waste management 
planners in New York State responsible to develop and implement comprehensive solid waste 
management plans authorized by the Solid Waste Management Act of 1988, with a WastePlap model 

specifically tailored to fit the demographic and other characteristics of New York State and to 
provide training and technical support to the users. Two-day workshops were held in 1992 to 
introduce planners to the existing versions; subsequently, extensive changes were made to the model 

and a second set of two-day workshops were held in 1993 to introduct planners to the enhanced 
version of Wasteplan. Following user evaluations, Wasteplan was further modified to allow users to 
model systems using a simplified version, and to incorporate report forms required by New York 
State. A post-project survey of trainees revealed limited regular use of software. Possible reasons 
include lack of synchronicity with NYSDEC planning process; lack of computer literacy and aptitude 
among trainees; hardware limitations; s o h a r e  user-friendliness; and the work environment of the 
trainees. A number of recommendations are made to encourage use of Wasteplan by local solid 
waste management planners. 

KEY WORDS: Wasteplan, solid waste, computer modelling, regional planning. 
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SUMMARY 

In 1992, the Energy Authority contracted with the New York State Association for Solid Waste 
Management (the Association) to distribute a personal computer-based modelling software program 

called WastePlan to local solid waste management officials throughout New York State, and to train 
them in the fundamentals of using the software. The Association, in turn, contracted with the Tellus 

Institute, developers of the software, to m o d i f y m t e  Plaq for New York State users, and to conduct 
a series of workshops for local solid waste management officials. The New York State Department 
of Environmental Conservation (NYSDEC) provided support to the Association and wr ied  out the 
tasks assigned to the Association under its contract. 

In designing the project, the Association evaluated results of other states’ experiences with 
Wasteplan, particularly Michigan. The project design was constructed to minimize the problems 

Michigan encountered. 

Initial workshops were held in 1992 to introduce users, primarily representatives of local solid waste 
management planning Units, to Wasteplan. Approximately 80 people attended, including staff from 
New York State agencies, solid waste management planning units, an academic institution 
(Rocbester Institute of Technology), and a consultant representing a planning unit. Of the 80 
attendees, 30 percent represented various New York State agencies, NYSDEC predominantly, a little 
more than one percent each were consultants and academic institutions, respectively; 50 percent 
represented county or multicounty planning units; and the remaining 17.5 percent represented 

planning units for a single municipality, largely Long Island towns. Of the county/multicounty 
planning units, 60 percent could be characterized as rural; 75 percent as suburban (environs of New 
York City); and 32.5 percent as urban. 

Following the initial round of workshops, the Association, through its subcontractor, the Tellus 
Institute, improved and modified the s o h a r e  for New York State users. Improvements included 
the developing of three distinct default data sets that are incorporated into WastePlan and reflect 
New York State’s general demography. This demographic classification included an upstate rural 
area, an upstate urban area, and a downstate area exclusive of New York City. The software was 
also modified to incorporate time changes over a planning period, improve capital stock (equipment) 
vintages, transportation costs and routing, and improvements in report formats. The contract also 
required the Association to implement a toll-free telephone number to connect the user directly to 
the Tellus Institute for technical assistance. 
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After these initial improvements and modifications Were finished, the Association hefd a second 
round of workshops early in 1993 to introduce the enhanced version of -. After this second 
round oE workshops, user dissatisfaction and disinterest caused the Association to modify its second 

year workplan to address their concerns. To a s s e s s & j t e P l ~  from a user perspective, the 
Association conducted two separate pilot demonstration projects with two local solid waste 

management planning units. As a result, a number of suggestions and proposed modifications were 
compiled and presented to the Tellus Institute that included developing a simplified version of the 

Wasteplan model, and incorporating reports required from local solid waste management planning 
units by NYSDEC. The modified version was distributed to users in early 1995. 

After the contract’s tasks were finished, the Association conducted a program evaluation survey in 
May 1994. Approximately 100 representatives from local solid waste management planning units 
who had attended one or more of the Wasteplan workshops in 1992 and/or 1993 were sent a 
questionnaire. The survey results revealed a low level of use among those surveyed; however, a 
majority said the most recent changes would help them use it in the future. 

There are a number of reasons why WastePlan was not as broadly embraced by the local solid waste 
management planning community in New York State as anticipated, including 

0 

0 

0 

0 

0 

Limited computer literacy of many users; 

Limited synchronism with the NYSDEC‘s planning process; 

Hardware limitations; 

User-friendliness of the software; and, 

The nature of the users and their jobs. 

While the State cannot undertake actions to counter all of these obstacles, several promising steps 
are being considered. These include: 

O Continuing technical assistance With the various municipal planning units by the NYSDEC staff, 

O Expanding the potential to use WastePlan as a reporting tool by municipalities for NYSDEC 

compliance reports; 

s-2 



O Encouraging the use of WastePlan as a tool for fine-tuning existing solid waste management 

programs rather than as a means of planning new ones; 

* Allowing consultants to use W a w  on behalf of municipalities who have staff time and 
computer capability constraints. 

Wasteplan has potential as a modelling tool for New York State’s local solid waste management 
community. As users receive the more user-friendly version of Wasteplan that incorporates the 
NYSDEC-required report forms, the number of local solid waste management planning units using 

Wasteplan is expected to increase. 
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scctioll 1 
INTRODUCIlON 

Integrated d i d  waste management requires carem quantitative adysis of a wide range of options. 
Wasteplan. a computer model created specifically to perform these adyses, allows planners to 
simulate the economic and physical characteristics of their waste stream and adledion, procwiog, 

and &pod processes The WastePh model was developed and is owned by the Tellus Institute, a 

research and consulting 6rm. The model is marketed to states and large municipalities such as New 
York City. States that purchase the mudel have the right to let any municipality within the state use 

the model 6rec. 

For sewral years before this project, the NYSDEC assisted municipalities to plan integrated solid 
waste management systems. NYSDEC's intention was to provide mdapalit ies with a standardid 

planning tool that would consider local conditions and needs while examining a variety of systems. 
NYSDEC selected Wasteplan to meet those needs, and planned to purchase and adapt it to New 
York State conditions; however, due to State budget constraints, approvals for this project were not 
obtained. 

DiscusSons between the Asoaatm * * n and the NYSDEC led the Assoaah - *on to propose working with 
the Energy Authority assisted by the NYSDEC. Discussions with the Energy Authority and the 
NYSDEC resulted in this project. 

The Assodation can deliver technical assistance because it is primarily composed of representatives 
from local solid waste management planning units and can reach a wide audience of local solid 
waste management planning officials. This made the Association ideal to implement WastePIan in 
New York State. 

The Association found that other states' expexiences with Wasteplan might be useful. The 
Association reviewed a critical study of how Wasteplan was implemented in Michigan', and designed 
this project to avoid Micbigans pitfalls. The Assodation considered several issues that wntriiuted 
to the poor reception WastePlan received in Michigaw a more intelligent interface was developed 
that gave users the ability to more quickly and easily begin using the model; several default data sets 
were develo& the manual was extensively revised to make it as user-friendly as possible; a toll-hee 
number for expert technical assisbnce was provided; and, the state regulatory agenq, NYSDEC, was 
involved in distriiuting the model, and in assodated tfaining and tedmical askkmx. 

Madiron Waste c o n f c r r ~  SCDt 199t 
L Mcyer, G, Saodber& & Staotaa, T. WastePha sdtwarr Adoption and Impkwatatioa Panteenth Annual 
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SectIoD 2 
PURCHASE AND DISIlLlBVIlON OF EXISTING MODEL 

The first task accomplished under this Contract was the purchase and distribution of the existing 

WastePla software under the license agreement with the Tellus Institute, subcontractor for this 
project. The Wasteplan software was developed by the Tellus Institute, a Boston-based, non-profit 

research and consulting firm. As agreed under the Contract, the Wasteplan software program was 
licensed to the Energy Authority in March 1995 authorizing the Energy Authority to distribute the 
software and supporting documents to public sector agencies in New York State. The distribution of 
the existing WastePlan software (Version 92.0) was accomplished at the first round of workshops 
(see Section 4) in order to ensure appropriate training, as it was believed that the training was an 

important and integral part of understanding Wasteplan. The software was distributed to local 

government officials, members of non-profit associations, and state agency personnel in New York 

State through the NYSDEC under the licensing agreement with the Energy Authority. 

The license agreement stipulates that the Tellus Institute shall provide to the Energy Authority any 
new enhancements or modifications to the software at no additional charge for three years from the 
date on which the original enhancements to the model d e s m i d  in Task 8 4  (see Appendix B) were 
made available. As such, Wasteplan users will be entitled to any updated versions of the sohare 
that are developed until the beginning of 1996. The Energy Authority will have the discretion of 
deciding whether to distribute such updates, if any, to users. 
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Section 3 
PREPARATION OF MEW YORK STATESPECIFIC DATA FOR THE MODEL 

During the initial brainstorming for this project, the Technical Advisory Committee organized by the 
Energy Authority decided that the Tellus Institute should prepare and distribute a New York State- 

specific written data report, describing solid waste generation, collection, and processing/disposal 
systems. The decision to construct New York State-specific default databases was made, in part, to 
address one of the problems identified in a paper presented at the Fourteenth Annual Madison 

Waste Conference in September 1991 entitled, WastePlan Software Adoption and Imdementation, 
that described Michigan's implementation of Wasteplan. In that study, the authors concluded, 

'Several Default Data Sets should be available for use, so that communities can begin WastePlan 
analysis as easily as possible with default data that fairly accurately depicts their community." 

Tellus subsequently developed default databases for three separate regions of New York State: 

upstate rural; upstate urban, including Buffalo, Syracuse, and Rochester; and downstate suburban, 
including Westchester, Nassau, and Suffolk counties. The databases reflect economic, physical, and 
demographic characteristics of these three regions. The information was based on Tellus studies, on 

New York State-specific data supplied by State and locaI agencies, data developed for other 
Wasteplan users, and data from local solid waste management plans representative of each of the 
three demographic units. These databases are intended to provide users with a reasonable starting 
point for local application of Wasteplan. 

While participants at the training sessions were strongly encouraged to use these databases, they 
were advised to apply their own respective county/City generation rates and collection program costs 

to accurately simulate their systems. 

n e  default databases are accessed by the WastePlan user under the "Projects" menu. The upstate 
rural environment default database is called NYRURAL, the upstate urban default database 

is d i e d  WuJRBAN, and the downstate suburban environment, exclusive of New York City, is 

called SUBURBAN. 
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section 4 
INITIAL TRAINING SESSIONS 

Two rounds of two-day training sessions were held during the contract period. The first round 

began in June 1992, and concluded that August. This first round covered the 92.0 version of 
WastePla. To be- available to as many planning units as possible, locations for training were 
selected at Albany, Ithaca, Buffalo, and Westbury. Waste PI aa was introduced followed by simplified 
problems that were solved individually or in groups. The problems illustrated the uses of Wasteplan, 
data requirements of the software, and familiarized users with the basic features of the software. 
Examples of how Wasteplan had been used in other locations were presented. Approximately 

twenty people attended each session; about eighty people were trained, including staff from New 
York State agenaes, solid waste management plannhg units, an academic institution (Rochester 
Institute of Technology), and a consultant representing a planning unit. Of the 80 attendees, 30 
percent represented various New York State agencies, predominantly from NYSDEC; a little more 
than one percent each were consultants and academic institutions, respectively, 50 percent 

represented county or multicounty planning units; and the remaining 175 percent represented 
planning units for a single municipality, largely Long Island t o m  Of the county/multicounty 
planning units, 60 percent could be characterized as rural; 7 5  percent as suburban (environs of 
New York City); and 32.5 percent as urban. At the end of each session, participants were asked to 

complete an evaluation form, the results of which are given in Appendix C. 

The workshops involved a great deal of coordmation between the Association and the Tellus 
Institute. The Association was responsible for selecting training sites, securing the necessary 

agreements, advertising the workshop, registering participants, and providing logistical support, such 
as maps and lodging for participants unfamiliar with the area. 

Since the training sessions involved hands-on use of Wasteplan, training sites had to meet stringent 
requirements: A minimum of 20 computers with 386 microprocessors and five to ten megabytes of 
free random-access memory, and a computer screen projector. The costs to rent a personal 
computer laboratory ranged from free (Nassau County Board of Cooperative Educational Services in 
Westbury, and the IBM offices in Albany) to $1,500 at the University at Buffalo. While a great 
effort was made to ensure the hardware would run the software before each workshop, minor 
technical difficulties did occur that required workshop time to correct. With the exception of the 
training session locations in the Capital District, it was not practical to visit other computer 
laboratories in the State before the training sessions. 

4-1 



The Tellus Institute brought a minimum of two, sometimes three, instructors for the training 
sessions. While one instructor was teaching, others would help on a one-by-one basis. The 

workshops were attended by the 

occasionally other staff from the NYSDEC. 
Tr- Coordinator for the Association and 

To defray costs and ensure that pdCipants were attending k~ 'good faith," the Association charged 
a $50 registration fee for the workshop, that included lunch and refreshments for both days. A few 
would-be participants said that the fee prevented attending. The Association waived or reduced the 

fee for hardship cases. 

An agenda for the first training session, a list of participants, registration form, questionnaire, 
graphic summary of the evaluations, and other information, is attached to this report as 
Appendix C. 
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seetion 5 
FURTHER DEVELUPMENT O F _ W A S T E w  S0FI"AR.E 

To meet the needs of New York State Waste Plan users, the software was extensively revised and 

enhanced. Based on earlier discussions with the NYSDEC, the Tellus Institute identified four 
priority areas for software enhancement: better treatment of capital stock vintages; the ability to 

analyze and evaluate program changes over time; the analysis of transportation costs and routing 
issues; and, finally, improving reporting. 

Procedural revisions increased the user-friendliness of the program, including pull-down menus, pop- 
up lists, using a mouse, "help" screens, and an on-screen "road map" outlining the data structure. 

Subsequent revisions have minimized assumptions about waste management practices, and provided 
greater flexibility to the user. 

INCORPORATING TIME CHANGES 

WastePlan was modified to project detailed analysis of cost patterns. The new version distinguishes 
between existing and new equipment, allows for the phase-in of new programs (with, for example, 
gradually increasing participation rates), and can simulate construction of new facilities or buy new 
collection vehicles at designated years in the future. A waste reduction scenario may now, for 
example, show a gain in net present value due to postponing the need to build an expensive new 
facility. In the previous WastePlan version, only the landfill module distinguished between existing 
and new capacity. 

BETTER TREATMENT OF CAPITAL STOCK VINTAGES 

In addition to the items previously mentioned, the enhanced version of WastePlan calculates inflation 
on all future costs, and buys replacement equipment at the appropriate future prices. 

TRANSPORTATION COSTS AND ROUTING 

A transportation option was added to Wasteplan to route different communities' collected waste 
stream components (recyclables, compostables, and garbage) to different facilities. For each routing, 
transportation costs per ton of waste can be entered. With this option, WastePlan can re-calculate 
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total system costs under a variety of user-defined transportation routings to identify the least-cost 
transportation scenario. In the previous version, transportation costs appeared only in the cost 

calculations for local collection vehicles, and in summary form in the transfer station module. 

IhiPROVEMENT IN REPORT FORMATS 

Unlike the single, lengthy reporting format in the 92.0 version, WastePlan 2.05 and its successors 
allow users to select from a menu of report options, offering a wide range of reporting detail. Data 
reports can be generated from each data entry screen, summarizing the data entered in that screen. 
All reports can be. viewed on screen, printed, or saved on disk. In addition, graphics capability 

allows on-screen or printed summaries. Other changes have also been made: 

First-vear CalcuIation Oation 

This new feature in WastePlan allows the user to run calculations the fvst year of the report period 
alone to save time on complex scenarios. This feature minimizes calculation time if, for example, 
the user is only interested in single-year snapshot results or in evaluating initial modelling 
assumptions. 

Customized Naming 

The enhanced version of WastePlan allows the user to customize the labels for program titles, sector 
categories and facility names. This feature was added for those who felt that solid waste systems in 

different areas often use unique terminology. 

These changes offered users better data-management that requires less time to use with greater 
flexibility. 

5-2 



Section 6 

SECOND TRAINING SESSIONS 

The second round of training ran from late January to mid-March 1993, in Stony Brook, Buffalo, 
Troy, and Syracuse. A two-day session format was again used, with workshops Iocated around the 

State. The second round was designed to introduce users to WastePIa - Version 2.05. During the 
sessions, the old and new versions were compared. Simple exercises were practiced and the New 

York State default data set was distributed and discussed. Approximately 70 people attended, of 
which 38 percent represented New York State agencies, predominantly NYSDEC; 46 percent 
represented county or multicounty planning units; 14 percent represented municipalities that are 
planning units (primarily Long Island towns); and two percent represented Cornell Cooperative 

Extension. Of the county/mdticounty planning units, 70 percent represented rural areas of New 
York State; 26 percent represent upstate urban areas; and four percent represented suburban 
planning units in the environs of New York City. Of the planning units that consist of individual 
municipalities, all represent suburban (downstate) areas. Many people who attended the first round 

of training attended the second. An agenda, list of participants, summary of the evaluations, and 
other information appears in Appendix D. 

As with the first round of training, the Association was responsible for securing suitable computer 
laboratories for the hands-on workshops (with a minimum of 20 work stations), advertising and 
organizing the workshops, and registering participants. A $50 registration fee defrayed lunch and 

refreshment costs for two days. 

Those who attended only the first round of training sessions received updates to the software, 

including the final version (2.249, along with the revised User Guides and the New York State 
Default Data Report. 

After the second round of training sessions the Tellus Institute produced a Final Report which 
appears in Appendix E. 

The Fiial Report summarized the Institute’s work with the Association. The report says that “very 
few participants who attended the first set of training sessions actually used the older WastePlan 
version. Apparently, with the knowledge that a newer version was to be released within the year, 
most participants simply waited to attend the second round of training sessions. The number of 
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participants who indicated that they planned to use- in the near future was difficult to 

determine because they still needed time to become familiar with the software and how it fit in with 

the Department of Environmental Conservation's @EC) planning process." 
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Section 7 
MODEL UPDATES AND USER SUPPORT 

As agreed under Contract, the Tellus Institute provided technical support to New York State users 
for one year from the last training session, March 18-19, 1993. This support was primarily a toll-free 

telephone number that allowed users to get advice and information directly from Telius. Use of the 
hotline number was minimal. The service continued on a trial basis until May 341993 when it was 
terminated. The Tellus Institute supported New York State Waste Plw users via regular telephone, 
facsimife, and mad, and continued to assist the Association. For example, Tellus, in conjunction with 

the Association, delivered a presentation on WastePlaq at the annual meeting of the New York State 
Association for Reduction, Reuse, and Recycling in Saratoga Springs in June 1993. Tellus has 
provided the Association, which in turn has provided the Energy Authority, all revisions to the 
Wasteplan model and supporting information developed for other clients, as required under the 

contract. The final version of the software delivered under the contract is Version 2.20. 

As a result of an evaluation of the Wasteplan project in the spring of 1993, the Association, in 
concurrence with the Energy Authority, redirected the focus of the second year of the contract. 
Instead of expending resources on additional training sessions and promotion of Wasteplan at 
various conferences and seminars where solid waste management professionals gather, the 
Wasteplan project was revised to develop a more user-friendly, useable product for the solid waste 
management community and to still promote its use at Association training courses and conferences. 
The majority of the resources for the second-year effort were focussed on three, inter-related areas: 
pilot demonstration projects; user-friendly modifications; and incorporation of DEC Compliance 
Report forms. 

PILOT DEMONSTRATION PROJECTS 

The Association organized two pilot demonstration projects with local solid waste management 
planning units in the Capital District of New York State. The first pilot project began in the 
summer of 1993 with the Eastern Rensselaer County Solid Waste Management Authority. During 
the course of this pilot demonstration project, staff worked with the Eastern Rensselaer County 

Solid Waste Management Authority (ERCSWMA), an upstate rural planning unit, to construct a 
Wasteplan model from the ground up. This approach dowed Association staff to fully understand 
the model development process, and better evaluate the software from a user-friendly perspective. 
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The second pilot project was held with Schenectady County, an upstate urban planning unit, in the 
fall of 1993. The project took Iw time because Association staff had benefitted from the first pilot 

project. 

Both projects yielded usable WasteP1a.a models and information to improve Waste Plan. The 
demonstration project with ERCSWMA yielded valuable information because it was the first project 

in which the Association worked with actual local data to model a solid waste management system. 
This project was particularly fruitful because a great deal of care was exercised in construding the 
model to not shortcut any aspects. As a result, much was learned about the process of learning and 

using Wasteplan as well as discovering where improvements could be made to the software, 
particularly in user-friendly interfaces. In both demonstration projects, the glitches and areas for 
improvement discovered and recorded during the work became the basis for the user-friendly 
software modifications proposed to the Tellus Institute that appear in Appendix F. 

USER-FRIENDLY MODIFICATIONS 

The proposed modifications and recommendations catalogued during the two pilot demonstration 
projects became the basis for the first of two requests made to the TeUus Institute to update 
Wasteplan. While many of the proposed modifications were relatively minor, one was not: The 
Association requested the Tellus Institute to explore the possibility of a simplified model analogous 
to the simplified 1040 tax form. The Tellus Institute subsequently developed this model, called 
Wasteplan BASIC. Users have the option, at the beginning of a modelling session, to use either 
WastePlan BASIC or WastePlan ADVANCED. A user can upgrade a WastePlan BASIC model to 
WastePIan ADVANCED, but not the reverse. 

The list of user-friendly modifications originally proposed to the Tellus Institute, m d  their response 
appears in Appendix F. 

The major recommendation was to simplify the user interface with the software using prompts and 
other guides. The Tellus Institute responded that while the idea seemed sound, programming 

WastePlan to track the steps a particular user makes--particularly when a user backtracks and starts 
over-would require enormous programming, memory, and expense. Given the small benefit that 
might be derived, and given our next suggestion to create a simplified version of Wasteplan, we 
agreed with the Tellus Institute’s recommendation. This suggestion resulted, successfully, in the 
creation of Wasteplan BASIC a simplified version of Wasteplan that requires less data input while 
sacrificing minimal modelling accuracy. 
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INCORPORATING DEC REPORT FORMS 

The third, and final aspect of the model update process was to incorporate certain data-intensive 

forms required of all solid waste management planning units by the NYSDEC. The Association 
proposed that the Tellus Institute incorporate, within the structure of Waste P l m  two DEC reports 

required under 6 NYCRR 360-15.12: The Waste Generation/Disposal Inventory, and the 
Recyclables Generation/Management Inventory. The Association anticipated that incorporating 
both forms would provide an incentive for users at the planning unit level to use WastePlaq and 
simplify compliance reporting, since WastePlaq would assist the user in generating and reporting the 
required data. NYSDEC could use Wasteplan to aggregate and report the information Statewide. 
Such information could be used to forecast trends in solid waste generation, for instance. 

Local solid waste management planning units will be required to submit compliance reports to the 
Department of Environmental Conservation beginning March 1,1995. The Department will also 
advise all the solid waste management planning units of the incorporation of these reports into 
Wasteplan, and the updated software, which includes these forms, will be available to all planning 
units. Copies of both forms appear in Appendix G. 

7-3 



sectlor 8 
PROJECT MANAGEMENT 

The contract required the Association to form a team consisting of two key New York State 
Department of Environmental Conservation employees and one member of the Association's Board 
of Directors to manage this projed including, but not limited to promotional and logistical support 

for all training sessions described in the Contractor's proposal on-going training beyond that 
provided in Task 3 and Task 5, and a program evaluation and final report. 

The team that managed this project included James E Close, Solid Waste Management Specialist 
for the Bureau of Facility Management, Division of Solid Waste, Department of Environmental 

Conservation; and his supervisor, Thomas J. Lynch, PE., Environmental Engineer, also at the 
Department of Environmental Conservation. Mr. Clase implemented the Wasteplan project from 
beginning to end. Mr. Lynch provided direction and supervision whenever needed. David A. 

Blackman, P.E., represented the Association as a member of the Board of Directors, and served as 
the official WastePlan Project Manager. Michael J. McTague and Penelope A. Cioffi, Bureau of 
Facility Management, assisted in the pilot demonstration projects. 
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scetiorr9 
CONTINUTNG TRAINING AND USER SUPPORT 

The contract required the Association to provide technical support to New York State users of the 
WastePlan model for at least one year after the last training session. As explained in Section 7, 
"Model Updates and User Support," the second ycar of the cootrad was radically re-directed in form 
and substance. Instead of only focussing resources on continued training and promotion, the 

Association, with the concurrence of the Energy Authority$ directed its efforts, with the assktance of 
the Tellus Institute, to developing a more user-friendly Wasteplan model that would, hopefully, 
achieve greater user acceptance within the solid waste management plannjng community. These 
efforts were d e s a i i  in Section 7. 

The Association continued p r o m o t h g B e P l a  at its spring and fall meetings, as well as setting up 
a demonstration and display at the Annual Conference of the New York State Association for 
Reduction, Reuse, and Recycling. The toll-free telephone number continued to operate past May 
1993, but was finally discontinued because of limited usage. During the second year, and beyond, 
the Association and the Tellus Institute have continued to provide technical support to users. 
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section 10 
PROGRAM EVALUATION 

Program evaluations usually take place at the end of a project or study, the Assodation conducted 

program evaluations throughout this project. 

After both training sessions partidpants were asked to complete a workshop evaluation form. 
Responses varied considerably, and seemed to depend in part on the degree of computer experience. 
Those who bad little or no computer exprience were generally less satisfied than those who bad 

moderate or extensive computer knowledge. The latter group felt they had received a good 

introduction that would be useful. Evaluations of the first and second workshops appear in 

Appendices C and D, respectively. 

Overall, as the training sessions progressed, it became clear that the material covered during the 
sessions had to remain very straightforward and simple. Familiarizing trainees with the program was 
a substantial task in itself (Le., moving about the menus, inputting data, deleting data, etc), and 
proved to constitute the majority of time spent instructing during the sessions. 

During the second round of workshops on the enhanced version of WastePlq it was apparent that 
there was some dissatisfaction with the software, the training, or both. This led the Association to 
investigate the level of usage of the software by those who had participated in the workshops, and to 
seek to determine what improvements, if any, were needed in order to deliver a more useful and 
user-friendly product to the solid waste planning community in New York State. 

Based on our interviews and correspondence with users following the second set of workshops, the 
Association suspected that WastePlan was not being exlensively used by the people who bad received 
the training and the project was redirected. 

PROGRAM EVALUATION SURVEY 

The Association conducted a post-project survey in May 1994. The survey was sent to more than 
100 planning unit representatives who had attended at least one WastePlan workshop; 29 responses 
were received. The responses appear in Appendix H, and some results are graphically displayed. 
The survey also gave respondents an opportunity to respond, in narrative, to open-ended questions. 
These responses are also incorporated in Appendix H. 
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These conclusions can be drawn from the surveys: 

0 The majority of respondents believe a computer software modelling tool is useful and 

necessary to their job. 

0 The majority of respondents have not used W a s t w  to model their system. 

Most respondents learned about WastePlaq from either the Department of Environmental 

Conservation or the Association. 

0 Those who have used Wasteplan used it to model “generation“ scenarios the most; 

“collection’ scenarios the least. 

0 Of those who attended both workshops, most felt that the enhanced version was easier to 
use and more useful. 

0 The majority of respondents who had not used Wasteplan were not sure if they would use 
it in the future. 

O The majority of those who have been WastePlan users plan to continue to use it. 

ComDuter Literacy 

The target audience for the Wasteplan software may not have had the minimum degree of computer 

literacy necessary to sustain an interest in Wasteplan after the workshops. During the first round of 
workshops, the registration form asked the registrant what degree of familiarity they had with 
respect to micro-computers; the registrant was asked to check one of three boxes (novice; somewhat 
knowledgeable; very knowledgeable). The responses showed a fairly high proportion of those 
attending considered themselves novices. While the Tellus Institute directed training for those with 
little or no computer experience, novice attendees are least likely to return to their oEce and use 
the software. 

Limited Synchronism with NYSDEC Plannine Process 

Many participants at the workshops said they had less need to use Wasteplan because their solid 

waste management plans were completed. Correct or not, the impression that the value of 
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WastePlan lay only in its development of a local solid waste management plan may have led many 
recipients of t h e w P l a q  software to not use it. It is worthwhiie noting that it was originally 
anticipated that the NYSDECs contract to purchase WastcPb would be approved in a timely 

manner to coincide with the local solid waste management plan development process. 

Hardware Umitationg 

The enhanced version of Wasteplan required significantly more random-access memory (RAM), 
hard-disk space, and processing speed to run efficiently than the earlier version. Some workshop 
participants said their hardware would not run the enhanced version. 

User-Friendliness 

The enhanced version of Wasteplan, while delivering more modelling capability to the user, also 
increased the complexity of the program. 

The Nature of the Users and their Jobs 

Many of the workshop participants were sc waste management officials from small, rural counties; 
as such, they often wear more than one hat and, in many instances, have little free time to devote to 
developing a WastePlan model. To investigate that hypothesis, we asked the following questions in 
the program evaluation survey. Not surprisingly, the results (which are by no means conclusive or 

definitive) show a slightly higher tendency for rural survey respondents (Question No. 3) to indicate 
that they have not used Wasteplan. As for "why," the number of responses elicited in Questions 9A 

and 9D do not provide definitive conclusions to support the hypothesis. The following responses 
illuminate the differences between those who labelled themselves as "rural," "upstate urban" and 
"downstate." 

Question No. 2: "Would you describe your job as one in which a computer software tool for 
modelling solid waste management is useful and necessary?" 

Rural: 

Upstate Urban: 
Downstate: 

NO NO RESPONSE NUMBER OF RESPONSES YES - 
68% 26% 6% 
44% 56% 0% 

100% 0% 0% 
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Question No. 3: "If your answer to '2' is 'yes', have you used- to model any aspect of your 

local solid waste management system?" 

Rural 
Upstate Urban: 
Downstate: 

YES 
16% 

22% 
0% 

x2 PO RES PONSE BF.R OF RES PONS- 
63% 21% 19 

33% 45% 9 

100% 0% 3 

Question No. 9B: Number of s w e y  respondents who indicated tbat they do not plan on continuing 

to use WastePla because they do not have the time and/or inclination to learn how to use it: 

AFFIRMATIVE RESPONSE NO RESPONSF -NUMB ER OF RESPONSES 
Rural: 

Upstate Urban: 
Downstate: 

11% 

22% 

0% 

89% 

78% 

100% 

19 

9 

3 

Question No. 9 D  Number of swey respondents who understand how to use WastePlan, but who 
indicated that they do not plan on continuing to use WastePlan because they have not had the time 
and/or opportunity to use it: 

Rural: 

Upstate Urban: 

Downstate: 

AFFIRMATIVE RESPONSE NO RESPONSE NU& fBER OF RESPONSES 
16% 84% 19 

33% 67% 9 

67% 33% 3 

RESULTS AND ACCOMPLISHMENTS 

While many Iocal solid waste management officials have not extensively used WastePlan, project 
accomplishments include: 

O It brought the local solid waste management planning units together in a forum where useful 

information could be exchanged. 

O It gave planning units the ability to model their solid waste management systems, whether 
or not they took advantage of it. 
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O It created a small, possibly growing group of planning units that use- on a 

regular basis; based on the program evaluation survey, five planning units (22 percent of 
responses) said they have used-. Three of the f ie  respondents indicated they were 
“rural” planning units; the remaining two indicated they were ‘upstate urban” planning units. 

O It demonstrated that WastePlaq could be applied a n d d  work in diverse settings in 
New York State. 

O By incorporating the NYSDEC-required compliance reports, Waste P l a ~  is in the best 
possible place to recruit future users. 

O It demonstrated conclusively that WastePla could be applied in diverse environments and 

produce usable, useful modeis. Both pilot demonstration projects showed that JVastePlaq can, 

with sufficient time and attention to data input, produce models that accurately reflect and 
model the economics and waste flux of a region. 

O The Michigan study referenced earlier concluded that Wasteplan use by local solid waste 
planners was slow to materialize. They suggested that this problem could be mitigated or 
overcome by improving the model so the user interface is more intelligent. While this project 
was not undertaken with an express mandate to address this or the other Michigan study’s 

recommendations, the project did, nevertheless, address this problem by making several user- 
friendly modifications which improved the user interface. 

O The Michigan study also recommended that several default data sets should be available for 
use, so that communities can begin WastePlan analysis as easily as possible with default data 
that fairly accurately depicts their community. One of the initial tasks of the Tellus Institute 
was to develop three distinct default data sets reflecting the rural, upstate urban, and downstate 
regions of New York State. 

O The Michigan study also suggested that better training materials should be developed, including 
an extensive tutorial with examples of major types of analyses. Not having a copy of the 
manual used in the Michigan study, it is difficult to compare and contrast the quality of that 
early manual with the extensively revised and re-written version that now exists. During the 
course of this project, the manual was extensively reviewed and comments and suggestions for 
improvement sent to the Tellus Institute. The product that now exists is a signiGcant 
improvement over the first manual distributed at the first round of training. 
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The Michigan study also postulated that 'perhaps the most appropriate- users are 
solid waste management consulting firms and the solid waste industry itself, and a d  staff at 
SWMPA's" [solid waste management planning authorities]. The Michigan authors go on to say, 

"Certainly, malung the software available for a fee through more commonly used distribution 
channels would greatly facilitate identification of the group of potential early adopters 

who might champion Wasteplan use, if they are out there." The results of this project certainly 
lend weight to this premise; this project put a considerable amount of effort into encouraging 

local solid waste management planning unit officials to learn and use Waste P l u  but few 
availed themselves of the opportunity to use it for reasons discussed elsewhere. The easy 
answer would be to conclude that the money spent on training the local planners could, 
perhaps, have been better spent on one-time grants to interested planning units to hire a 
consultant who, for a fee, would undertake a WastePlan analysis for the community. However, 

because part of the grant monies would go to overhead and profit, a local planning unit would 
get more if they undertook a Wasteplan analysis themselves. A consultant would be more 
likely, due to budget constraints, to use the default data rather than actual planning unit data; 
therefore, the analysis may be less thorough and accurate than an analysis undertaken by the 
planning unit itself. Furthermore, after the grant monies were spent, a consultant would likely 
charge the planning unit for each iteration that it runs using the model; a planning unit trained 

in the use of Wasteplan can use it at any time to run different scenarios at no external cost. 

O The Michigan study also asked, "Is there not enough interest and political will for SWMPA's to 

do comprehensive, detailed planning?" In New York, that interest was very much alive and 
well, particularly when New York State offered planning units several million dollars beginning 
in 1989 to undertake comprehensive solid waste management planning. Unfortunately, the 
peak level of interest did not coincide with the implementation of this project, the result being 
that, when this project was finally implemented, in March 1992, most of the planning units in 
New York State had already completed their solid waste management plans, or were 
substantially underway. With this in mind, the Association did not try to "sell" WastePlan as, 
strictly, a tool to enable planning units to develop solid waste management plans with, but as a 
tool to help them "fine-tune" their plans, and to analyze and evaluate specific aspects of their 
plans such as recycling, and the comparative economics of different collection programs. 

RECOM,?.IENDATIONS 

With the completion of this project, the question 'Where does Wasteplan go from here in New York 
State?" suggest these possibilities: 

10-6 



O If the NYSDEC, or other State agency, can mntinue to provide technical assistance to the 
planning units, the audience of 
carrots or sticks. 

may continue to grow, even without further 

O To encourage use by additional local solid waste management planning units, WasteP laq 
could be modified to provide more user-friendliness. 

O The marketing strategy for WastePlm could be redirected; instead of marketing it as a tool to 
assist planning units to prepare or fine tune their solid waste management plans, it could be 
marketed to smaller entities, such as individual municipalities, as a public works tool for fine 
tuning collection programs or estimating the size and cost of transfer, cornposting and recycling 
facilities; the proper approach in this instance might be to d o w  consultants to use it on behalf 
of municipalities whose own staff find themselves hampered due to time constraints. 

0 WastePlan'S potential as a reporting tool for local solid waste management planning units 

to the NYSDEC could be expanded beyond the two compliance reports currently 
incorporated. 

O WastePlan could be used as a Statewide planning tool by the NYSDEC or the Legislative 
Commission on Solid Waste to plan regionally or Statewide. 

(I TheMichigan 

of PeOplEe- 
approach to the dissemination of WastePlan was to ktenskeky ti;& each of 
waste management planning units to use the sohare.  Given the liktkd' adoption of the 

software, a more effective approach might be a "circuit-rider" approach in which one or tvm 

people with a high degree of WastePlan expertise travel from planning unit to planning unit 
modelling the solid waste management system for each planning unit. In this case, all planning 
units end up with a model, but may lack the training to do it themselves, unless they avail 
themselves of the opportunity to learn the software while the expert is present. Given what was 

learned ae' &- pilot demonstraiidZ ;rejects, we believe that a typical planning unit model can be 

Fhetoskdy asked whether the modi9 was Simply given to the wrong group 
pushed fhougb an inappropffiate &14butianv channel? New York State's 

I"od solid 

one week's time; therefore, wtn * UIIC --- C A ~ G I L  --e& Wnrlrino nv..-.a the -_ Stat,= ..- all th- .-" M ". 
_glanning units (e%clu-@g New York City) could be modelled in about two years. The cost of 

hiringa s ~ e  "expert* fblr GW years (the length of this project) at a salary of s l r ~ , ~ ~ ~ - $ s ~ , o o ~  
(excluding fringe benefits) would have been comparable to the training and promotion costs of 

this project. 

-- \ 
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0 should be given a chance to work. The Michigan authors, hciSinly enough, ask 

whether "our expectations arc too high and consider how to measure success for the- 
project. Does the process of innovation difhrsion just simply require more effort, time, money, 
etc. than we anticipated? If the ratio of real users to licensees is 1 to 10 after two years, is that 

a success or a failure?" We echo this conclusion; it is unrealistic to expect users to emerge, 

fully developed, d e r  only two relatively brief training sessions. The long view needs to be 
taken in analyzing the success of this project. As such, it would be appropriate to re-evaluate 
the success of the use of WastePlaq in New York State in another two to three years. 

With the completion of this project, it is also appropriate to ask, "What @an other states learn from 

the New York experience?" Some recommendations: 

Other states should evaluate the need for Wasteplan on the local level before committing 
resources on extensive training of local planners and solid waste management officials. 
Wasteplan should directly benefit the entity which undertakes the modelling effort. 

0 It may be. more realistic for the state to learn to use Wasteplan itself, and then apply it on a 
local or regional level as needed. Where local solid waste officials wish to learn Wasteplan, a 
train-the-trainer approach, using a cadre of highly motivated and computer literate local solid 
waste management officials might prove productive. wi th  this approach, resources are not 

squandered on those whose aptitude or interest in learning Wasteplan is minimal, or on one- 
shot, one-time training courses. 

The state's role should be to promote Wasteplan and identify how the local solid waste 

management official can use it. 

CONCLUSIONS 

While this project did not succeed in making Wasteplan an active and integral part of every local 

solid waste management planning effort, it did set the stage for more users by providing a computer 

software tool designed specifically to serve the needs of New Y~T!: State's solid waste management 
planning units. 

The NYSDEC will continue to encourage the potential of a wicier WastePlag a%&ence by providing 
continuing user support and by encouraging planning units and others to use WastePlan for 
reporting and for solid waste management planning. The extent of these efforts will be dictated by 
NYSDEC staff availability and resources. 
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General Information about WastePlas 



he I n t m d  S o M  Waste 
0 ent P l a m  T o d  

)lastePlm is a user-friendly, microcomputer-based model1 ing tool for use 
in solid waste manageraent planning. This planning tool was purchased from the 
Tellus Institute by the New York State Energy Research and Development 
Authority (NYSERDA) for distribution by the New York State Association for 
Sol id Waste Management (NYSASUM) to municipal Ities, County governments, and 
other public sector entities involved in solid waste management planning in 
New York State. 

Has t e P l u  BASIC provides solid waste planners and public works officials 
with the flexibility to model solid waste aanagernent systems that are fairly 
simple and do not require extensive data Input. This version o f  WastePlpn is 
for use by small municipalities without extensive solid waste management 
activities (i.e., no public collection fleets, etc.). 

FastePlaq ADVANCED requires substantially more data input than its 
'basic' counterpart. However, because it includes more detailed components 
and variables that are integral parts of more complex solid waste systems, it 
provides a more realistic simulation of a solid waste program. 

Copies are available to New York State municipalities without charge. 

Contact: Division of Solid Yaste 
New York State Department of 

Envtronmental Conservation 
50 Wolf Road 
A1 bany, NY 12233-4016 
518-485-5856 

ATTN: Wr. James E. Close 
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WastePlan ADVMCED "Road Map" 
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WastePlan BRSIC "Road Map" 
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WASTEPLAN AT A OUNCE i 
0 

0 

0 

0 

r) 

CREATE A PROJECT 
System Menu; Projects Screen 
Create a nbrv Project; It Is easier to copy data from an exlsthg project, urch as the befrutl Project, than to 
create one from scratch. 

SET W E  FORECAST PERIOD AND SELECT THE UNITS 
Prole& Menu; Project ConfiguraUsn Screen 
Choose the %st, middle and hlt yean d the Forecast Perbd and Select the desired Untt Set; ff deslred, 
define a new Unlt Set in the UnR8 rcrwn in the Sy8tem menu. 

CREATE A SET OF ECONOMIC ASSUMPllONS 
Projects Menu; Economic Assurnptlons Screen 
Create one or several sets d Economic Assumptions to be used in both cdfectbn and Facility S c e n a b .  

CREATE AND DEFINE WASTE STREAMS 
Project Menu; Waste Deflnltions Screen 
Create as many waste streams as wllt be needed. M i n e  different waste streams for generatom based on 
wfddy divergent types of waste, rather than for generaton wlth Streams d dlllerent waste cornpcwltlocn. 

CREATE WASTE GENERATING SECTORS AND WASTE COMPOSITIONS 
Generation Menu; Sectors Screen 
0 Name a Generatkm Scenario 0 DMne Categories for each Location 
0 Define Geneation Locatiw 0 D&ne Won for each Category 
Locations are distinguished by different physical characteristfcs, pditid dbisions, 01 any characteristic that 
leads to unlque collection program chmderisrlcs. 
Catqgories are differentiated along the flnes of waste streams; define a different Catsgoy for each different 
waste stream. 
Secton are created for different waste composttions; create a unique Sec¶or for every different waste 
composition within a Citegoy. 
0 Oeflne Activity Units 
Activity Units are the aclEvlity to which waste Qenmtion can be attributed o( assigned. Example indude 
houssholds, persons, employees. $1000 of sales, etc. 
For each Sextor: 
0 assign an Activity Unit 
e assign numbers of Units and Annual 

Growth Rates: 

0 

0 

assign Generatlon Rate of waste per 
AcUvity Unit and Annual Growth R J ! ~  
create and assign Waste Compositions 
for each Sedor. 

CREATE COLLECTION BUILDING BLOCKS AND COLLECTION PROGRAMS 
Collection Menu/Programs Screen 
For each Collection Program: 
e Seiect the Program Type 0 Create a Conection Efficiency page 
0 Name the Cdlection Program 0 CreateaContainerpage 
0 Create a Program Cost page 0 Enter in fkst year for Program Costs 
0 Create a Diversion page Enter in first and last years for Program 
0 Create a Vehicle Page Operatior, 
Prognm Costs: To buy vehides for program. make sure Y is entered on this ween at bottom. 

Functfon Keys: Ft-Help, F2-Roadmap, F3-Create New, FMdh, FWetete, FbSelecl, R-Humber, FWeseka,  F iMxR 
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0 

a 

a 

0 

CREATE A COLLECnON SCENARIO 
Collectlon Menu/Collectlon Scenario Screen 
Name I Cdlectbn Scenario and Serect the Generation Scenario to which It wll am. Wed a )et d 
Ecocromlc as sum^. 

Select the first Locatkm in the G m t b n  SceMrlo, and the Rnt Categoty h the bxatbn. Then, for each 
Sector in the Category se(ect a Cdfeetlon Sequence. Repeat for ai Sectors. Cat- and kcations h the 
Generatbn Scenario. unt? every Sector LS .wodated with a Cdlection Sequenw, 

CREATE PRQCESSING TECHNOLOGIES AND PROCESSING FACILITIES 
Faclltty Menu/Facllttles Screen 
For each FaclRy: 
0 Sded the Facility Type; 
e Name the FacSaY; 
0 

e Create Processing Techndogy; 
e 
e k s g n  Preprocessor Q neebed); 

Define as either a New Facility or Exlsting 
Faclk 

Create Bypass Diversion page (H needed); 

CREATE EXPORT OPTIONS 
Faclllty Menu/Export Screen 
0 Name the Export Optbn 

CREATE A F A C I L ~  SCENARIO 
Facility Menu/FaciIity Scenario Screen 
e Name the Facility Scerdo; 
0 Serec! the Cdlection S c e ~ r l o  from which 

waste b to be process&$ 
0 Sdect (or create) a set of Economic 

Assumptions; 
0 Select the Rrst Cdiection Sequence in the 

Cdlection Scanarb; 

Select &her Fiied F e e  01 WDed Costs 
for Faday, 
Dss~rlbe capnal and Operath~ costr Of 
requked); and 
Dexnb Area & Operations; (and. for 
landfills only); 
Describe Uosure and Long-Term Cats. 

Enter the per ton cost 

for each Program a( e a c h  Program Type. 
&ea a Fad&y to which the program's 
collected wastes are to be delkered; 
Assign a ShlpQlng cost for transwing 
waste Ip the k & y  (W my); 
Repeat for ai! Prwrarru. Program Types 
and s6qusnces h the COReaion scenario; 
Route Ovedlow/B~ss and 
Transfw/Rssldue from each Faclity. 

I Keyboard Commands: ESC, F1O.Drft; TAB, SHiFttTAB,-Mov, Through Scregn; CTRL+^btter, ALTt%etter-Scroll 
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Wasteplan Software' 
Gary Prince 
Tellus Institute 
Boston Massachusetts 
Presentation at 8th Annual Conference on Solid Waste Management and Materials 
New York City 
January 29,1992 

Ihe Tellus Institute bas developed a software madel which evaluates different solid 
waste management strategies, WastePlan operates on any IBM compatible computer. 
WastePlan was designed to facilitate the development of solid waste management scenarios. 
Within one framework, WastePlan models the generation, collection, and reduction, recovery, 
and disposal of any number of waste materials and waste streams. Subject to computer 
limitations, any number of generating sectors (such as high or low density residential, 
commercial, industrial, or other sectors) can be modelled with any number of collection 
programs, disposing at any number of intermediate or final disposal sites. Over 300 variables 
are included in the program inctuding m a t e d  densities, operating costs, capital costs, interest 
and inflation rates, and other variables. 

?he model is structured to reflect the solid waste hierarchy used by solid waste 
planners. Source reduction programs are modelled first, followed by recycling and cornposting 
then resource recovery, and finally landffi. Each of these separate management options can 
be d e s c r i i  in the program with a full range of collection systems and disposal facilities. 

The model is readily usable for regional analysis. Any number of regional 
combinations can be tested and current, constant, or the net present value of different system 
options will be reported. The model provides full reporting on labor, capital, and physical 
costs associated with any management option. ?he software also provides full summary 
reports comparing different management strategies. 

The model is designed for sophisticated %bat-if' questioning. Unlike models based on 
spreadsheet format, WastePlan can accomodate a large number of program options, and the 
user can readily and quickly change any assumption in the model. Sensitivities, such different 
assumptions about economic growth, waste generation, waste composition, recycled materials 
prices, and/or other variables, can be quickly computed as well. Calculating the effect of these 
changes is done in real time so that the user can see the results of program changes quickly. 
Tbe M a t - i P  capabilities of WastePlan make it ideal for solid waste planning where some of 
the data may be uncertain and it is useful to identlfy the cost boundaries of various 
management approaches. 

WastePlan software has been adapted for statewide or regional use by Michigan, Ohio, 
New York, Delaware, Illinois, Maine, Tennessee Valley Authority, and in numerous other 
locations around the country. The model has also been tested at Universities around the 
country including Cornell, Purdue, Michigan State, Yale, and others. It has proved useful in 
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these locations in modelling local and regional solid waste management system, and in 
evaluating the costs of dfierent management strategies, such as curbside recycling, cornposthg, 
mixed waste processing, incineration, and other options. 

The Tellus Institute has used the model to evaluate different system options for the 
New York City Department of Sanitation as part of the preparation of that City's Generic 
Environmental h p a a  Statement and Solid Waste Plan. Each of the City's S9 sanitation 
districts were modelled and different collection and facility scenarios tested to determine the 
most efficient and economical management strategy for the City as a whole. For the Regional 
Plan Association, the model has also been used by the Tellus Institute to evaluate management 
options in the 31 county region surrounding New York City. This region has a population of 
over 20 million persons with widely different solid waste management systems and objectives. 
Ihe model was able to identify capacity nceds within the re$on, the quantities and 
composition of waste which must be managed, and the avoided costs of different management 
options as well as the impact on both diversion and disposal systems from failing to implement 
mandated source reduction goals. 

In the course of developing and applying WastePlan in various states, the Tellus 
Institute has developed an extensive database on waste generation, composition, collection, and 
disposal costs. "his datacovers a wide variety of economic and demographic situations as w d  
as management approaches throughout the country. 

There are four major interactive programs in Wasteplan Plus: Waste-Stream Defiiitions, 
Waste-Stream Generation, Collection, and Facilities. The structure is illustrated in figure 1 at 
the end of this papa. 

Waste Stream Dellnition The first program defines the individual waste components that 
make up each of the waste streams (including residential, institutional, commercial, industrial 
and any other desired waste streams such as medical waste, construction and demolition waste, 
etc.) It then defines the physical characteristics of each of these components, including their 
density (Ibs/cu.yd), tbe heating content (btus/lb), ash content (a), ultimate analysis (96 
oxygen, hydrogen, carbon, nitrogen, chJorine, etc) and metal content (parts per million). This 
program also aJlows the identification of each waste stream component to be handled by a 
particular recycling program, cornposting program, resource recovery program, or landfrlling 
program. 

Waste Stream Genenation ?he second program then generates each of the waste streamS 
detined in the Definitions Program by first identifying the demographic and/or economic 
activities that are responsible for producing each of the waste streams. Once this activity unit 
or waste-stream 'driver" is identified, the amount of waste currently generated by each of these 
units is specified. The total waste quantity is then calculated by multiplying the activity units 
by the waste-generating factor. The composition of the waste is then calculated using 
generator specific wastecornposition information. 

Within each waste stream any number of generating sectors can be descn'bed. For 
example, the total residential waste stream can be divided into the smaller waste streams 
produced by different housing and density strata, or by different geographical regions. The 
total overall commercial waste stream can be divided into as many diflerent commercial 
sectors (e.g r e a  food store., eating and drinking establishments, motel and hotel, wholesale, 
etc) or households for which data exists. For each substream, the waste-generating unit (e.& 
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employees), the wastegenerating factor (e.& lbs/activity unit/day), and the cornposition of 
waste produced by that strata are identirkd, and then the total level of activity (e+, total 
employment) in that strata is spacilcd. WestePtrrn Plus then takes the results of each 
substream and aggregates them into a total waste-stream quantity and composition analysis. 

Finally, to forecast changes in the waste streams ova the defined planning period, the 
user can defrne annual percentage changes in both the waste-generating factors and in the 
n u m k r  of waste-generating units. Similarty, changes can be forecast for each waste stream's 
composition for the beginning and end years and a mid-point (often an infledion point) over 
the planning period. Such composition changes are lineariy interpolated between yean. 

Collection Ona the waste streams have been generated, the collection systems are modelled. 
First, the physical and financial characteristics for the range of collection equipment (trucks 
and containers) that might be used in the various systems for colledng each waste stream are 
d e x f l i  as are general economic assumptions (various inflation and interest rates, work- 
salaries or availability, working days per year, etc). Combinations of equipment are then 
selected to model the effect of various alternative collection systems. Source reduction 
programs can also be described and modelled for any waste generating sector. For collection 
v t e m s  requiring the active participation of the waste generators (e.& source-separation 
r q c i i n g  or composting programs) participation and capture rates are defined for each 
material identified in the Generation Program. Initial base year capture and participation 
rates for any given program can be modeled to increase to any selected plateau year, at which 
point the respective program achieves it's maximum diversion. Specific collection system 
characteristics, such as aew size, coIledion efficiency, average miles from the route to the 
given facility, miles traveled per hour and collection frequency, set-out frequency, compaction 
ratio, administrative oosts, etc, are then defined for each collection program. The Collection 
Module calculates by material, tons collected in any one program, the number of vehicles and 
containen required to collect the given waste stream, and annualized capital and operating 
costs of each collection program. These figures are reported for each year of the program, 
with WastePlan Plus tmcking existing equipment and replacing it if it reaches it's life- 
expectancy. 

Facilities Once all the waste streams have been collected, they are routed to the facility 
Module, which contains economic and technology data for each of the potential facilities that 
are evaluated in the plan. Any collection program can be routed to deliver its waste to any 
processing facility; any waste at any processing facility can be transferred to any other facility. 
The user describes the physical and financial characteristics of all current and planned facilities 
to be used in the development of the plan. Facilities can be designed to begin or end 
operations at any point during the planning period, with any length for the construction period. 
The facilities modeled by Wasteplan encompass the spectrum of facilities that could accept any 
waste stream. These include: any manner of transfer stations with and without material 
recovery; any manner of recycling facility from residential drop-off or buy-back to MRF to 
commercial dump and sort facilities; any manner of windrow or in-vessel cornposting facility 
with or without material separation; any manner of incinerator with or without material 
separation; and any type of landfill. For each facility, Wasteplan Plus calculates: tons 
recovered and tons procesed, by material; operating and amortized capital costs by category; 
revenues; and residue generated. Residue, and any tons not handled by an facility due to 
capacity restrictions, are routed to the next appropriate facility(ies), as determined by the user. 
Au information is reported for each year and reflects the economic assumptions made by the 
user and payment schedules that reflect the scheduled purchase of replacement capital. 
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Scenrrlo Dtvclopannt Once the data for waste streams, collection systems, and 
procaing/disposal facilities is lorded WastePlon Plus quickly produas all economic and 
quantity information for the overall scenario. Alternative scenarios, in which either specifii 
assumptions are changed or in which entirely different collection and/or proassingldisposal 
facilities are considered, are easily developed and provide UI important and powerful tool in 
analyzing both sensitivities and the efficacy costs and benefits of alternate systems. Scenarios 
can bc m separateiy or in batch mode. 

Model Output The Wasteplan Plus model will produce, depending upon the oornpladty of 
the scenario and the level of detail rquested by the user, output reports of SO to 60 pages or 
more. These outputs will include: 

a 

e 

0 

a detailed dexription of the quantities and composition and physical properties 
of the waste streams generated both in aggregate and by subsectors; 

a description of the physical requirements, e.g. the numbers and types of 
d e c t i o n  vehicles used for each program, and the basic land, building, and 
equipment requirements for each type of facility; 

a summary of ail costs, including total and per-ton capital and operating costs 
for each type of waste-management program, and for the overall scenario. 

WsstePLan Plus also produces summary reports that provide the total cost of each 
waste management scenario and each subsystem component, the total and proportionate 
tonnage handled by each subsystem component, and overall and subsystem per-ton costs. 
Wasteplan Plus also provides present value calculations for any or aU scenarios. 
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