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ABSTRACT 

In keeping with Mound Laboratory's tradition for innovation 

and forward-looking action, several studies were recently 

conducted to seek out alternatives to incineration and land

fill of all nonradioactive solid waste. Efforts were directed 

towards reclamation, reuse, and recycling of solid wastes. 

These efforts resulted in a reclamation and recycling program 

which is being implemented in three separate phases: 

1. Phase I provides for reclamation and recycling of 

IBM cards, printouts, and white paper. 

2. Phase II is designed for reclamation, recycling, or 

off-site disposal of all wastes generated in buildings 

and areas where radioactive or explosive wastes are 

not contained. 
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3. Phase III provides for reclamation, recycling, 

or off-site disposal of the remaining wastes not 

included in Phases I and II. Implementation would 

follow successful operation of Phases I and II 

and would only be implemented after a complete 

analysis of monitoring and segregation techniques 

have been established to assure against any possibility 

of off-site contamination. 

INTRODUCTION 

More attention is being given to management of solid waste 

among industries. High costs, high volumes, and concern for 

the environment have caused companies like Monsanto Research 

Corporation to look for better ways to handle their waste. 

Last year, Mound Laboratory exchanged an on-site incinerator 

and landfill operation for a more positive approach to waste 

handling. Under a new resource recovery program, over 300 tons 

of waste paper, metal, glass, wood, and plastic will be sal

vaged and recycled each year; and in addition,, waste handling 

costs will be reduced by more than 50%. 

BACKGROUND 

Mound Laboratory is situated on 180 acres in the Dayton, Ohio 

metropolitan area, and is operated by Monsanto Research 



Corporation for the Atomic Energy Commission. Approximately 

1740 people work at the Laboratory in weapons development and 

space programs. 

Prior to the new resource recovery program, 30 - 40 tons of 

solid waste (garbage, office waste paper, scrap metal, wood, 

etc.) were collected each month at the plant and disposed of 

on-site by incinerating and landfilling. Both disposal 

methods have since been recognized by the Laboratory as stop

gap techniques which offer little in the way of preserving the 

environment or conserving resources. In May 1973, Mound Labora

tory began an intensive search for an alternative to burning 

and burying. Wastes that were once discarded were now viewed 

as a resource. 

A preliminary study of the waste revealed some interesting 

facts. Approximately 90% of the materials disposed of by 

incineration consisted of waste paper that could be recycled. 

A survey of the surrounding area showed that markets were 

available for this type of paper. 

The remaining plant waste consisted of a mixture of metals, 

wood, glass, plastic, a small fraction of nonrecyclable waste 

paper, and general debris. Although the existing salvage 

operation on-site was not equipped to salvage these materials, 

a nearby reclamation facility had been located which had the 
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capabilities for segregating and salvaging such wastes. For 

a small fee, the waste would be processed into separate 

categories of glass, metal, plastic, and wood and paper fibers 

and sent back to the factories to be used in new products. 

Considering that the revenues from paper sales could be used 

to offset these fees, it appeared that reclaiming reusable 

materials was more economical than incineration and landfill

ing. Based on these findings, it was decided to implement a 

plant-wide reclamation and recycling program and to phase out 

the on-site incinerator and landfill operation. 

PROGRAM DESIGN 

Objectives The program was designed around several objectives: 
0 A minimum of segregation would be required; this would 

eliminate people taking time from their jobs to recycle. 

° The existing waste operations would be used wherever 

possible to minimize start-up costs. 

° Total salvage and recycling would be the goal, recog

nizing that partial incineration and landfill operations 

may prevail while markets, techniques, and working plans 

are developed. 

Waste Collections Three types of waste were identified as 

recoverable: 
0 White high grade waste paper (IBM cards, printouts, and 

white bond waste paper.) 
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Employes were asked to deposit this type of paper in special 

containers located around the Laboratory. The paper is 

picked up separately and taken to the incinerator building 

where it is stored and picked up later by the paper vendor. 

A one-year contract is awarded to the paper vendor with the 

highest bid. The current bid price for the material (unbaled) 

is $70/ton. 

° Mixed waste paper (colored, carbon, cardboard, books, 

magazines, etc.) 

Large volumes of this type of paper are generated in most areas 

around the plant. Employes participate by depositing only 

paper items in their wastepaper baskets. Nonpaper wastes 

(garbage, pop cans, etc.) are discarded in special containers 

located in the washrooms or in other containers located around 

the Laboratory. Mixed waste paper is collected separately 

by the custodians and deposited in large central collection 

containers. A compactor truck is used to empty the containers 

and deliver the paper to the paper vendor where it is baled 

and then sent to a mill for recycling. The current bid price 

for the mixed paper (unbaled) is $20/ton. 

° General waste (garbage, cans, glass, metal, wood, 

•plastic, some nonrecyclable waste paper, and a small 

amount of debris.) 
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Nonpaper wastes are deposited in properly labeled waste con

tainers located in washrooms, and other areas around the Labora

tory. Separate collections and pickups are made, similar to 

those for the mixed paper. These waste materials are trans

ported in a large collection container to the nearby reclamation 

plant and .processed for $7.50/ton. 

Implementation Plans The program was implemented in a step 

fashion which had several advantages: 

° Some wastes were easier to prepare for market than others. 

° Partial recycling would reduce the waste load in the 

incinerator and landfill. 

° Problems arising from each new phase could be dealt with 

before proceeding to the next phase. 

The program was divided into three phases (Figure 1.) 

Phase I (implementation date - August 1, 1973) White waste 

paper collections began within a week, following the decision to 

recycle all solid waste. Containers were placed in three work

ing areas identified as prime generation sources. The recovery 

and sale of this paper resulted in a 10% reduction in the in

cinerator waste load. 

.Phase II (implementation date - December 30, 1973) Develop

ing plans for the recovery of mixed waste paper and the general 
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waste was more complicated. For this reason, it was decided 

to recover only the waste materials generated in buildings not 

involved with explosive or radioactive operations. ("Cold" 

wastes from these buildings were recovered in Phase III.) 

Classified papers that had been shredded and administratively 

confidential papers that had been either shredded or torn into 

at least six pieces were no longer considered security risks 

and, therefore, included with the mixed waste paper. 

Phase II expanded the effort to 80% of the total solid waste 

recycled. The incinerator and landfill were operated on an 

intermittent basis pending Phase III of the program. 

Phase III (implementation date - February 15, 1974) 

The remaining 20% of solid waste, not included in Phase II, came 

from offices, laboratories, and work areas that are adjacent 

to, but separate from, work areas involved in explosive and 

radioactive operations. Even though these are considered 

"cold" waste, it was generally agreed the material should not 

be removed off-site until a plan had been established to assure 

there were no potential risks for inadvertent contamination 

occurring. Following an extensive review of the separate waste 

disposal procedures and establishing some additional monitoring 

and other precautionary measures, the remaining 20% solid waste 
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was segregated into mixed waste paper and general waste 

categories and recovered along with the Phase II waste. 

Phase III completed the plan for a plant-wide recycling program. 

At that time, all normal on-site incineration and landfill 

operations ceased. 

Communications The success of any employe-supported program is 

largely dependent on a good communications program. Numerous 

displays, bulletins, and publicity campaigns were used to 

educate the employes and to emphasize the importance of their 

individual contribution to the program. 

PROGRAM RESULTS 

Mound Laboratory is salvaging approximately four tons of white, 

high-grade paper and 15 - 16 tons of mixed paper each month. 

An additional 15 - 16 tons of general waste is transported to 

the reclamation factory for salvage (Figure 2). 

Operating costs have been reduced under the new program partly 

from the $500 monthly revenues received for the sale of waste 

paper. The net cost to reclaim solid waste is approximately 

$43/ton compared to $103/ton to incinerate and landfill (Figure 

3). It should be pointed out these are estimates only and the 

program will have to operate at least six months before more 

meaningful cost figures can be produced. 
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An additional cost savings is worth mentioning. The program 

phased out an incinerator which would have required an addi

tional investment of $450,000 to meet current air pollution 

standards. 

Based on monthly averages, Mound Laboratory anticipates a 

yearly recovery of more, than 300 tons of waste paper, metal, 

glass, and plastics and over a 50% reduction in waste handling 

costs. 

DISCUSSION AND SUMMARY 

Reclamation and recycling are not new in industry. Companies 

have always operated on the premise that it makes good sense 

to reuse as much of their in-plant waste as possible. But 

reclamation, or reuse, has been largely confined to putting 

scrap back into the production cycle, or establishing salvage 

operations to sell waste to other businesses. What is needed 

for large scale recycling to become routine is better tech

nology and more markets for reclaimed materials. 

The market situation has improved in the past several months, 

perticularly for waste paper. Companies practicing token 

recycling to ease social pressures are beginning to look at 

recycling as a potential cost savings venture. The economic 

incentives, coupled with, a sincere interest to preserve the 

environment, may be the necessary forces that will start an 

accelerated growth rate in the recycling industry. 
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Immediately 
(Days) 5 Months 6-7 Months 

FIGURE 1 - Percent solid waste recovered, 



TYPE OF 
MATERIAL AUG SEPT OCT NOV DEC JAN FEB MAR 

ESTIMATED 
YEARLY 
VOLUME 

WHITE 
WASTE 
PAPER 

<I <i ~48 

MIXED 
WASTE 
PAPER 

8 13 16 180 

GENERAL 
WASTE 

28 13 20 2 0 0 - 3 0 0 

TOTALS 38 29 40 ■330+ 

FIGURE 2 - Monthly waste volumes. 



Estimated Costs to Operate 
the Incinerator & Landfill 

($K) 

Equipment & Facilities: ($K) 
Incinerator Building $ 489 
Heavy Duty Loader 13 

Landfill: 
Direct Labor 
Payroll Expense 
Subtotal Operating Costs 

Total Operating Costs 

502 

Annual Operating Costs: 

Incinerator: 

Director Labor $ 13 
Direct Supervision 3 
Payroll Expense 3 
Supplies-Service-Rentals 4 
Utilities & Building Maintenance '. 34_ 

57 

$ 

$ 

$ 

11 
2 

13 

70 

Cost/ton Solid Waste based on previous volumes $103 
(676 tons - 1973) 

FIGURE 3 - Comparis 

Estimated Costs to Operate 
the Reclamation and Recycling Program 

($K) 

Equipment & Materials: 

2 Docks 
Additional Dumpsters 
and Waste Containers 

Signs 

IMI 

Annual Operating Costs: 

Contract to have non-paper solid 
waste salvaged at Black Clawson's 
Reclamation Facility 

Contract to haul non-paper solid 
waste to Black Clawson's 
Reclamation Plant 

Employe communications (presentations, 
newsletters, etc.) 

Maintenance and Labor Costs 
a) Direct driver/labor/clerical time 
b) Payroll overhead 
c) Vehicle maintenance costs 

(based on driver time only) 
d) Additional Monitoring 

Total Operating Costs 
Net Operating Costs less paper sales of 6K 

8 
2 
3 
3 

$ 27 
$ 21 

Cost/ton Solid Waste based on current volumes. 
(500 tons - 1974) 

.$43 

of estimated costs' 


