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ESTABLISH A MUNICIPAL MINE DEMONSTRATION 
PLANT

W E D N E SD A Y , JU L Y  26 , 19 72

U.S. S enate ,
S ub co mmitte e on  M in erals, M at er ia ls  an d F uel s, 

of  t h e  C om m it te e  on  I nt er ior an d I ns ul ar  A ff air s,
D.C.

The subcommittee met, pursuant  to notice, at 11 a.m., in room 3110, 
New Senate Office Building, the Honorable Fra nk E. Moss, presiding.

Pre sen t: Senator Moss.
Also present: Alary Jane Due, staff' counsel and Charles Cook, 

minor ity counsel.
Senator Moss. The hear ing will come to order.
We are pleased to be able to hold this hearing today. The subcom­

mittee has been granted permission to hold th is hearing because of the 
urgency of the matt er and because we had scheduled th is hearing in 
May and it had to  be set over.

We are hearing today, S. 2556, a bill which was introduced by Sen­
ator  Allott, which would establish a municipal mine demonstrat ion 
plant.

This legislation was ini tiated in response to policy objectives enun­
ciated in the Mining and Minerals Policy Act of 1970 which empha­
sized the  need for reclamation of metals and minerals  to help assure 
satisfac tion of indus trial  security and environmental needs.

It is the goal of the Congress to do all in i ts power to conserve our 
rapidly diminishing resource reserves and to encourage private efforts 
in this area as well.

In accordance with tha t goal, S. 2556 will provide  industry with a 
substantial source of resource materials  throu gh the reclamation of 
materials from incine rator wastes. In addition, it would create an 
opportuni ty for priva te parties interested in the commercial devel­
opment of simila r facilities  by provid ing technical assistance and 
advice.

At this point in the record, I will order tha t the bill be printed, t o­
gether  with the repor ts and communications tha t we have received on 
the bill.

(The documents referred  to follow:)
(1)
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92d CONGRESS  
1st S ession S. 2556

IN  TH E SE NA TE  OF THE UNIT ED  ST AT ES 
S eptember 21,1971

Mr. Allott introduced the following b ill ; which was read twice and referred 
to the Committee on In te rio r and Ins ula r Affairs

A BILL
To establish a municipa l mine demonstration plan t, and for o ther  

purposes.

1 Be it enacted bn the Senate and  House of Represcnta-

2 tives o f the United States o f America in Congress assembled,

3 That (a) the Congress finds tha t—

4 (I ) in accordance with the policy as established by

5 the Mining and Minerals Policy Act of 1970, the orderly

6 and economic development of domestic mineral resources,

7 reserves, and reclamation of meta ls and minera ls to help

8 assure satisfaction of industrial, security , and environ-

9 menta l needs, is in the national inte rest ;

10 (2) in order to promote the wise and efficient use

11 of our natural and reclaim able mineral resources, re- 
11
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search, and demonstration of methods  to reclaim and re­

use metals and other mineral products is essentia l to help 

assure satisfaction of industrial,  secur ity, and envi ron­

menta l needs;

(3) in view of the Na tion’s prodigious consump­

tion of meta ls and mineral products, every potential  

source must be examined, evaluated,  and, if economically 

and environmentally feasible, developed to meet the 

needs of industry and national secu rity ;

(4)  great quant ities of mine ral commodities arc  

wasted each yea r and, in turn, are causing enviro nmental 

degra dat ion ;

(5)  the objective of wise and efficient use of our 

natu ral resources would  be materially  aided if such 

wasted mineral commodities were recovered  and reused 

in the  indust rial productive  processes;

(6)  the residue of munic ipal and  othe r large incin­

erators represents an extensive minera l resource tha t 

is presently not- utilized, and tha t it is in the national 

inte res t tha t such resources be recovered and beneficiated 

for the use of the consum er and industry;

(7) the  Bureau of Mines has developed, on a pilot 

plan t scale, a method, utilizing exist ing mine ral process­

ing  and  benefic iation technology and equipment,  for the 

recovery and separation of mineral commodities accept­

able for commercial use; and



(8)  while the economics app ear  to be high ly fa­

vorable in the pilot p lan t stage, it is in the national inte r­

est tha t the technology and the economics of the  pilot 

plant he proven by the construction and operation  of a 

commercial sized demonstration  plant .

(h) It  is therefore the policy of the Fed era l Gove rnment 

to bring this technology to commercial development as 

quickly as possible by authorizing the Sec reta ry of the 

Inte rior to construct a demonstration  plant of commercial 

size and to ente r into such agreements as are necessary  and 

appropr iate to  insure its proper  operation  and the demon­

stration of its commercial applicabil ity to interested  persons.

Sec. 2. (a) On the basis of the findings and the policy 

of the Congress  as set forth in the first section of this Act, 

the Secreta ry of the Interior (hereina fter referred to as the 

“S ecretary” ) is authorized to enter into an agreement or 

othe r arrange ment with any  State  or political subdivision of 

a State  pursu ant to which the Secreta ry shall design, con­

struc t. and equip, on land made availab le by such Sta te or 

subdivision, a- full-scale, commercial-size facility to reclaim, 

recycle, and process metal and minera l values contained in 

municipal incinerato r residues and raw refuse.

(b) An y such agreement shall furth er provide, among 

othe r things, tha t—

(1) on the complet ion of such facility,  the State or



political subdivision  ente ring  into such agreement or 

othe r a rrange ment shall operate and maintain such facil­

ity  for the purpose of rec laiming, recycling, and process­

ing metal and mineral values contained  in municipal 

incin erato r residues and raw refuse:

(2)  such State  or political subdivision will make 

available, by license or otherwise, on a nonexclusive 

roya lty-free  basis without territorial  limitation the use 

of any pate nt obtained by such State  or political sub ­

division under any law of the United States  or any 

foreign coun try for or with respect to any invention  made 

in the performance of any activ ity conducted pursuant 

to any such agreem ent or arrangement;

(3)  such State  or political subdivision shall make 

available to the Secreta ry all reports , plans, cost, and 

operating data acquired  by it in connection with the 

operation and main tenance of such facility, toge ther with 

such o ilier detailed data, drawings,  and other information 

of value as the Secretary may requ ire;

(4)  such Sta te or political subdivision shall assure 

the right of th e Sec reta ry to utilize such facility in con­

nection with  the testing and  demonst rating of new ad­

vanced techniques involv ing the reclaiming, recycling,  

or processing of metal and mineral values conta ined in 

incinera tor residues and raw  refu se; and

(5) such Sta te or political subdivision will assure



tha t such facility will be open, at reasonable times and 

consistent with safety, or inspection by interested parties. 

Sec . 3. (a) Any such agreement or other arrangement 

entered into pursuant to section 2 of this Act shall provide 

for a plan of repayment, within a period of not more than 

thirty  years from the date the principal benefits of the facil­

ity first becomes available, by the State or political subdivi­

sion entering into such agreement or arrangement to the 

United States of all amounts expended by the United States 

in connection with the designing, constructing, and equip­

ping of such facility, together with interest thereon in such 

amount as shall be determined by the Secretary of the 

Treasury, as of the beginning of the fiscal year  in which 

such agreement or ar rangement is entered into, on the basis 

of the computed average interest payable by the Treasury 

upon its outstanding marketable public obligations, which 

are neither due nor callable for redemption for fifteen years 

from date of issue, and by adjusting such average rate to the 

nearest one-eighth of 1 per centum. All moneys received in 

connection with such repayment shall be deposited in the 

Treasury of the United States as miscellaneous receipts.

(b) Upon the completion of such repayment , the Secre­

tary shall transfer all right, title and interest of the United 

States in and to such facility to such State or political sub­

division.
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Sec. 4. The  Secretary shall, by publication, make avail­

able, from time to time, to any par ty interes ted in the com­

mercial development of any facility comparable to tha t au­

thorized by this Act any reports, plans, specifications, cost, 

and operating  data, drawings, and other information of value 

acquired by him in connection with the construction (includ­

ing des ign ing ), operation, and maintenance  of the facility 

author ized by this Act. Such publication shall be in suffi­

cient  detail so that independen t engineering and economic 

judgments can be made based on such publication.

Sec. 5. In  carrying out his duties under this Act, the  

Secreta ry is authorized to ente r into contracts, leases, or 

othe r arrangemen ts, and to conduct research and develop­

ment in connection with tlie carrying out of such duties.

Sec. G. (a)  For the puqiose of designing,  construct­

ing, and equipping the commercial facility authorized by 

this Act,  there  is authorized to be appropri ated  the sum of 

$2,000 ,000.

(b)  For the purpose of enabling the Secreta ry to ca ny  

out his duties relat ing to research and publication in con­

nection with such commercial facility author ized by this 

Act, there  is authorized to be appr opri ated  the sum of 

$1,000 ,000.
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U.S. Department of the I nterior,
Office of th e Secretary, 

Washington, D.C., July 25, 1972.Hon. Henry M. J ackson,
Chairman, Committee on Inter ior and Insular Affairs, U.S. Senate, Washington, D.C.

Dear Mr. Chairman This  responds to your request for the views of thi s De­partm ent on S. 2556, a bill “To establish a munic ipal mine dem onst ratio n plan t, and  for o ther  purposes.”
This  hill would auth orize the Secretary  of the Interior,  in partnership  with  a State  or political subdivision therein,  to build on donated land  a commercial-s ize demonstrat ion plant to be opera ted and maintained  by the non-Federal par tne r. The  proposed faci lity would sep ara te and recover for commercial use meta l and mineral  values conta ined in munic ipal inc inerato r residues  and raw’ refuse. Fed era l expendi tures for  the  pro ject  are to be repa id with int ere st by the  non- Fed era l pa rtn er with in 30 yea rs of the time the principa l benefits of the plant firs t become available. Upon repayment,  ownership is tra nsferre d to the non- Fed era l par tner. This  repayment provision was contained in the hill for the purpose of demonstrat ing,  in addition to  the techn ical feas ibil ity of the  system, the feas ibil ity of financing such a pro ject  through conventiona l means (e.g. 30 ye ar munic ipal bonds ). The bill would auth orize $2 million to build  the  plant and $1 million for research and  publ ications rela ting  to the project.In meeting the  responsibilit ies inheren t in the Bureau  of Mines’ Organic Act, the Depa rtment has  been active in reclaiming values from byproducts of mineral, metal, and energy processes for more than 60 yea rs and, with  the passage of the Solid Waste  Disposal  Act of 1965, as amended by the Resource Recovery Act of 1970, the Departm ent was able to expan d its research program in sepa ratin g, re­covering and recycling  the value s conta ined in a var iety  of metal, minera l, and energy laden solid wastes.  The Mining and Minerals Policy Act of 1970 (I ’.L. 91-631) should ultim ately cla rify  Federal  responsibi lities  in the  solid waste field. This Act directs the  Secretary  of the Interio r, in the intere st of nationa l policy, to implement, among other things, programs direc ted toward sol id w aste issues  in add ition to problems of prim ary mine ral and fuel supply. These programs in­clude the  reclamation of metals and minerals  to help assure  sat isfactio n of in­dustr ial , secur ity and environm enta l needs, research, including the use and recycling of scrap  and the study and development of methods for disposal, con­trol  and reclamation of mine ral waste products, as well as others.This  Departm ent has  developed programs to perfect effective solid waste management systems including extr acting, processing, and reusing the  metal, minera l, and energy values from a variety of urban , ind ust ria l and mineral -re­lated solid wastes.  The Depar tme nt’s College Park , Maryland, pilot plant operates  a highly successful process which tre ats municipal inc ine rator residues by separa ting heterogeneous mixtu res  of meta ls and mineral s into meta llic iron concentrates, clean nonferrous composites, clea r and colored glass  frac tion s and fine carbonaceous ash. All of these components can be reprocessed and reused  in various forms. Typical of potent ial products  are struc tur al bricks and ins ula ­tion glass wool produced from the waste glass frac tions. The iron and nonferrous metals can he refined and made availab le to secondary metal processors.S. 2556 proposes th at  the Department continue its  recycling work by expanding curre nt research and pilot operations into a dem onstrat ion program based on the present Department model. We fully supp ort the  goals of this legisla tion. How­ever, in ligh t of the action  cur ren tly  underwa y by the  Env ironmental Protection Agency evaluat ing proposals from mun icipa lities  to con stru ct and operate  re­source  recovery plants  for processing urban refuse, we feel that  passage of S. 2556 may be unnecessary. EI’A, in a let ter  to the Office of Management and Budget,  report." th at  of the  eight appl ications selected  in the first round cut, three  of the  eight are  based on MBM technologies. Although it is no absolute assu rance tha t one of the successful grantee s will use MBM technology, EPA sta tes  that  chances are good th at  at  leas t one of the MBM systems will, in fact, be funded. In such an instance, the Departm ent will work closely with  the municipa lity in an advisory  capacity  in orde r to dete rmine optimum operating conditions for the process necessary to encourage Sta tes and  the ir political sub­divisions. as well as private i ndustry , to ut ilize the process.
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The Office of Management and Budget has advised tha t there is no objection to 
tlie presentation of this report from the standpoint of the Administration’s program.

Sincerely yours,
IIollis M. Dole,

Assis tant Secretary of the Interior.

Executive Office of the President,
Office of Management and Budget,

Washington, D.C., Jul y 25, 1972.Hon. Henry M. J ackson,
Chairman, Committee on Interior and Insular Affairs, U.S. Senate, 

Washington, D.C.
Dear Mr. Chairman : This is  in response to your request of September 23, 1971, 

for the views of the Office of Management and Budget on S. 2556, a bill “To 
establish a municipal mine demonstration plant, and for other purposes.”

The Office of Management and Budget concurs in the views of the Department 
of the Inter ior in its report on S. 2556, and accordingly recommends against  enactment of the  bill.

Sincerely,
Wilfred II. Rommel,

Assistant Director for  Legislative Reference.

American Mining Congress, 
Washington, D.C., May 11,1972.lion. Frank E. Moss,

Chairman, Subcommittee on Minerals, Materials and Fuels, Committee on Inter ior 
and Insular Affairs, U.S. Senate, Washington, D.C.

Dear Mr. Chairman : The American Mining Congress, a  national trade asso­
ciation whose membership is composed of U.S. companies that produce most of the nation ’s metals, coal, and indust rial and agricultural minerals, wishes to 
express its support for S. 255G, a bill tha t would establish a municipal mine demonstration plant.

The American Mining Congress strongly supported the concepts contained in 
the Mining and Minerals Policy Act of 1970. One of these concepts is tha t it be 
the continuing policy of the federal government in the national interest to foster and encourage private enterpr ise in mining, mineral and metallurgical research 
including use and recycling of mineral wastes to promote the wise and efficient use of both our natura l and reclaimable resources.

Minerals and the products derived from them are  the foundation of this 
country’s strength. Many are critical to the national security. The United States  
consumes almost one-third of the world’s minerals; therefore  all potential sources 
must be evaluated carefully if we are to continue to meet increasing demands. In 
many cases reclaimed mineral wastes form an important increment of the raw material mix used in processing and manufacturing.

If the present rate of minera l consumption continues to accelerate as projected, 
the United States has real cause for concern since the easily accessible and mina­
ble resources are now being mined and most reserves will be depleted. New tech­
nology is needed to aid mineral discovery, production, and processing as  well as 
the utilizat ion of the large quant ities of mineral commodities tha t are wasted.Rising demand and increased competition for the world’s mineral resources 
have resulted in a shif t of capital  investment into foreign sources of supply. 
This requires development of technologies tha t will enable us to mine deposits 
tha t are presently marginal and the utmost utilization of those resources.

The Department of the Inte rior ’s first annual  report under the Mining and 
Minerals Policy Act of 1970 frequently emphasizes the importance of the rec lama­
tion of mineral wastes as a significant increment of our growing mineral de­
mands.

The Interior report pointed out tha t in 1971 domestic demand for minerals 
amounted to four billion tons valued at  $42 billion dollars. This demand was satisfied from the following sources:



10

Domestic Production $30 billion (approximately 2.850 billion tons)
Foreign Imports $10 billion (approximately  905 million tons)
Recycled Scrap $2 billion (approximately 190 million tons)

Recycled materials accounted for 5 percent of the domestic demand. Anticipating  the  mineral demand for the year 2000, Inte rior calculates  that thedomestic demand for minerals will be 11 billion tons valued a t $117 billion. I t is estimated tha t domestic production of minerals can satisfy  only 45.3 percent 
of tha t demand, valued at $53 billion. The deficit, amounting to $64 billion, would have to be made up by exports and recycled materials. If the same proportions main tain then as existed in 1971, these needs will require 550 million tons of re­
cycled materials , valued at  $5,830,000,000.

Exper ts feel tha t the mater ials for recycling will be ava ilab le; the problem will be in providing for facilities with which the recovery can be accomplished.
It  is most important tha t methods be developed th at will update  and improve recovery systems tha t will reduce mineral losses as well as reduce the volume of waste mineral products. Methods which the Bureau of Mines has developed for recovery and separation of mineral commodities from residue of municipal incinerators  appear promising and construction of a commercial-sized demonstra­

tion p lant is in order.
We apprecia te the opportunity to bring these views to your atten tion and to urge favorable Committee and Senate action on S. 2556.

Sincerely,
J. Allen Overton, Jr., President.

Senator Moss. At this point, also. T will place in the  record, a state­
ment p repared bv Senator Allott  which he had hoped to be able to de­
liver personally this morning, but because of other commitments, he 
is unable to be here. His  statement will be placed in the  record in full.

Senator Allott  refers in his statement to some requests tha t have 
been made for grants from the Environmental Protection Agency. 
Following the Senator 's sta tement, I will prin t in the record, a letter  
that has been sent to  Mr. Charles Cook, minority counsel, by Samuel 
Hay, Jr. , Deputy Assistant  Administrator for Solid Waste Manage­
ment of EP A and attached to tha t letter  is a list  of applications tha t 
have been made for demonstra tion grants , indicating  tha t there is 
some activity a lready in this field.

(The material referred to follows :)
Statement of Hon. Gordon Allott, a U.S. Senator From the 

State of Colorado

Mr. Chairman, the measure before the subcommittee this morning is one of 
par ticu lar interest  to me. As you know, Mr. Chairman, since you are not only a cosponsor of th is measure but also a cosponsor of the Mining and Minerals Policy Act of 1970, recycling and reclaiming of mineral commodities was a significant 
factor  and expectation when this Committee unanimously approved the Mining and Minerals Policy. One of the  objectives of the  Mining and Minerals Policy is 
to promote “. . . the orderly and economic development of domestic mineral re­sources reserves and reclamation of metals  and minerals to help assure satisfac­tion of indus trial, security and environmental needs.”

The objective of S. 2556 is to help make available to our industry  a significant source of metal and other mineral commodities by reclaiming them from inciner­ator residue.
In addition, the objectives of this bill are in consonance with objective No. 3 as contained in clause 3 of section 2 of the Mining and Minerals Policy Act of 1970, which is as follows:

Mining, mineral, and metallurgical research, including the use and re­
cycling of scrap to promote the wise and efficient use of our natu ral and re­claimable mineral resources.

The “wise and efficient use of our natu ral and reclaimable mineral resources” 
requires us to look to all sources for the minerals and mineral commodities 
needed for our industry and consumers. Substan tial quant ities of iron, glass, aluminum, brass, copper, and other metals are being los t each year to residue
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buria l grounds. The recovery of these  commodities would have a substan tia l and  
cont inuing impact upon the  supply domest ically, and  would he a step  in the  
direction of “the  wise and  efficient use of our na tura l and reclaima ble min era l 
resources.”

The Bureau  of Mines has been doing some exciting  work in the  held of re ­
claiming mineral commodities, and  some of it  has  been done at  the ir College 
Park, Maryland, faci lity . At th at  faci lity,  the Bureau  of Mines has  p ut toge ther  
a process  for the  sep ara tion  and  treatm ent of the  inc inerator resid ue util izin g 
mineral  process ing and  beneficia tion equipment commonly in use by the  mining 
industry and  without the  necessity of any specia l or specially  designed equip­
ment. The success of thi s process lies largely in its  use of proven and  accepted 
methods and of the  use of equipment which can be pra ctic ally  “brough t off the 
she lf”. The Bureau  of Mines has  dem ons trated in its College Pa rk  pilo t pla nt 
that  by sequencing the  var ious processing of the  residue  a sub stantial quantity  
of salable prod uct can be extra cted. Approximately 24 percent  of the residue  can 
be recovered and separa ted  into  salab le commodities.

Of even greater  int ere st ar e the  economics. Based  upon projectio ns from its 
thousand-pound-per-hour pilo t plant, the  Bureau  estimates that  ope rating costs  
for  an inc inerato r of a 250-ton-per-day capacity  are approxim ately  $4.06 pe r ton 
of residue. This  is on an 8-hour ope rating day. These costs diminish  to $1.08 
per ton of residue in an inc ine rator having a capacity of 1,000 tons  per  day. 
Inclusive in these costs are supplies, replacements , main tenance, util itie s, labo r 
overhead costs, insurance, and  deprecia tion of the  pla nt on a 20-year life  basis.

With those  ope rating costs in mind, the  significance of the economics is that  
the  product value  is $15.76 per  ton of residue.  In other words, a spread of $11.70 
per  ton is realized w’hen comparing the ope rating costs of $4.06 per  ton again st 
the  commodity value of $15.76 per  ton on a 250-ton-per-day plant. The spread  on 
a 1,000-ton-per-day pla nt is increase d to nearly $13 per  ton due to reduced 
ope rating costs.

Consequently, such a plant should operate  at  a net  profit of between  $11 and 
$13 per ton, and thi s does not take into  account the  reduc tion in disposal costs 
for the residue as it  is presently disposed of. Such a profit to the municipality 
or oth er polit ical subdivision operating the  inc iner ator , could be used to reduce 
the  cost  of refuse collection.

Our witnesses this morning will, I am sure, provide the  Committee with  more 
deta iled  info rmation regard ing  the economics of the  B ureau of Mines process.

Mr. Chai rman , perhap s the most significant aspect of the  Bureau of Mines 
process  is th at  it builds upon processes  and equipment  alre ady  in existence. As 
I mentioned ear lier , the process ing and sep ara ting equipm ent utili zed  are  a 
common usage by the  mineral s industry, and can practically  be bough t “off the  
she lf”. But, more importantly , thi s system would util ize existing tra sh  ga the r­
ing and  inc iner ating equipment  and methods. The only chang e would be in the  
hand ling  and  disposal of the inc ine rator residue . Ins tea d of being buried, and 
therefo re lost, it would be recla imed and made ava ilab le for furth er  beneficial 
use. The difficulty with many other mineral reclaiming methods is that  the  w aste  
to be recycled requ ires  special handling beginning at  the poin t it is disca rded. 
This  includes hau ling  the  discarde d materi al by individual citizens to collection 
depots. Obviously, such metho ds can never be more tha n just  partia lly  success­
ful. Such methods can and do work in ind ust ria l situ ations  where larg e amounts 
of  waste can be economically pre-sorted.  But, munic ipal was te presents a differ­
ent problem, and the  bill before us is designed to deal with  that  problem.

The bill also inje cts two new elements into  the  are a of waste disposal and 
pollu tion control, namely, profi t and repayment of a Fed era l investment .

The profit aspec t has  alre ady  been mentioned, and, of course, it is the purpose 
of thi s author iza tion to prove the economics of the  process on a large-scale 
plan t.

The repayment aspe ct is a fam iliar one to members of thi s Committee, since 
the repayment plan  and  int ere st to be charg ed are  sim ilar to the form ula com­
monly used on wa ter  reclamation projects  regularly handled  by thi s Committee. 
The hill provides for  repa yment with in 30 yea rs from the  date the  principa l 
benefits become ava ilab le with  inte res t, at  a ra te  comparab le to the  form ula of 
the  1958 Wa ter Supply Act. This repa yment featu re  is unique, since oth er solid 
was te programs simply provide for gran ts—gr ants as high as 75% of the  cost.

It  is my belief, th at  if the  economics of this process prove  out, financ ing from 
oth er tha n Federal  sources will be possible and  even likely. Mun icipa lities  can
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move ahead on the ir own without the necessity of applying fo r a Federal grant, and await ing approval and availab ility of funds. A recognition of this possi­bility has apparently already stirred-up some bureaucratic back-lash. The fear tha t State  and local governments might sever the umbilical cord of the Federal bureaucracy has caused some bureaucrats  to react by opposing this legislation. I believe the Committee will find little  merit in such opposition.Mr. Chairman, I look forward to the testimony we are to receive this morn­ing. I believe it will be both interesting and instructive.I ask unanimous consent tha t an artic le entitled “A search for ‘Gold’ in Our Mountains of T rash”, appearing in the Denver Post on May 7, 1972, written  by me, be printed  in the Record at  this point.The repayment aspect is a familiar one to members of this  Committee, since the repayment plan and interest to be charged are similar to the formula com­monly used on water reclamation projects regularly handled by this Committee. The bill provides for repayment within 30 years from the date the principal benefits become available with interes t, at a rate  comparable to the formula of the 1958 Water Supply Act. This repayment feature is unique, since other solid waste programs simply provide for gran ts—grants as high as 75% of the cost.It is my belief, tha t if the economics of this process prove out, financing from other than  Federal sources will be possible and even likely. Municipalities can move ahead on thei r own without the necessity of applying for a Federal grant, and awaiting approval and availabil ity of funds.I am informed tha t the Environmental Protection Agency is considering three applications for grants which contemplate the use of the Bureau of Mines Incin­erato r Residue Recovery system. I intend to follow these applications closely, and i f approved, the subsequent operation of the proposed plants. The init ial pur­pose of the introduction of S. 2556 was to assure tha t a full and fai r test of the process on a large-scale was accomplished. If tha t purpose is carried out under other authority, my purpose will be achieved.

Regardless of whether the Committee moves ahead and acts upon S. 2556, attent ion has been directed to the Bureau of Mines process, and hopefully pioneer­ing work will be brought to numerous successful applications. If tha t does not occur, the Committee will be in a position to act swiftly on this measure, and, if passed by both Houses, provide an opportunity for a full scale demonstration of the process.
Mr. Chairman, I ask unanimous consent tha t an article entitled “A Search for ‘Gold’ in Our Mountains of Trash”, appearing in the Denver Post on May 7, 1972, w ritten by me, be printed in  the Record at th is point.Also, a paper entitled, “Separation of Glass from Municipal Refuse—A Re­view”, by Robert J. Ryder and John II. Abrahams, Jr., presented at the Solid Waste Resources Conference sponsored by the Battelle Memorial Institute, Columbus, Ohio, May 13,1971, be printed  in the Record.

A Search for “Gold” in Our Mountains of Trash 
(By Senator Gordon Allott)

When the garbage truck stops in front of your house some day soon and the men dump your week’s collection into it, you will be adding your bit to the 200 million tons of urban refuse collected in the United States each year. Esti­mates are tha t our current  mode of life generates more than five pounds of municipal refuse daily for every man, woman and child in America; enough to cover an area  half the size of the sta te of Connecticut with a layer  of refuse a foot thick in a year.
The total U.S. bill for collecting and disposing of this mountain range of refuse is $6,000,000,000 annually. Most of it is dumped, buried in land-fills or burned by incineration. About 30 million tons are burned annually  in more than 300 municipal incinerators, thus reducing the bulk but still leaving a massive disposal problem. Much of the residue left by burning is then buried in land-fill operations. Sites for sanitary land-fills for both raw and incinerated refuse are  becoming harder  to find, and there is some evidence t ha t such land­fills may pollute ground water.
Much of this huge volume of refuse is metal—12 million tons of iron and steel, and more than  a million tons of aluminum, zinc, lead, tin and copper. Fifteen mil-
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lion tons are glass; Americans on the average discard one glass bottle per person 
every two days. The na tional to tal is a stagger ing 36 billion bottles annually.

While we are throwing away these millions of tons of metal each year, we 
are jus t as rapidly depleting mineral deposits by ever-increasing mining activ­
ity to feed our economy. In 1950, domestic primary demand for all minerals  was 
$14 billion. In 1070, it has risen to $42 billion. In 1070, U.S. primary production 
of mineral commodities fell more than $S billion short of meeting demand. 
Projections indicate tha t in 1085 it will fall $31 billion short, and in the year 
2000 it will be $04 billion short.

Next Thursday, on May 12, the Minerals, Materials and Fuels Subcommittee 
of the Senate Committee on Inter ior and Insu lar Affairs will open hearings 
on a bill designed to alleviate both of these major problems—the disposal of 
municipal refuse and the conservation of our scarce mineral resources.

The bill is S. 2556, to establish a municipal mine demonstration plant. 1 
introduced it last  fall after reading reports of a remarkable pilot plant a few 
miles outside Washington which shows grea t promise of accomplishing three 
desirable goals :

The recycling of metals and glass from urban wastes.
The reduction of the volume of urban refuse to be disposed of.
The operation of municipal incinera tors at a profit rather than at a 

cost to the tax pay ers ; or at least at a substantially reduced cost.
The U.S. Bureau of Mines has been active in research on the recycling of solid 

wastes for several years. One of those research projects began in 1960 in an 
abandoned warehouse at  Edmonston, Maryland. There the Bureau's College Park  
Metallurgy Research Center—using only existing equipment and techniques from 
the mining indus try—set up a pilot plant  for reclaiming and recycling metals 
and glass contained in the residue from municipal incinerators. By channeling 
this residue through various size screens, shredders, grinders, magnetic and 
gravity separators, the plant sorted different kinds of metals  and glass from the 
ashes left by incinerators in various cities around the country.

At College Park and in o ther Bureau of Mines instal lations  researchers refined 
and upgraded the reclaimed metals and glass recovered from the residue into 
marketable products. Iron was smelted directly into pig iron. Nonferrous metals 
were separated into high purity zinc and a  high quality aluminum alloy for reuse 
in casting new products. At the Bureau’s Tuscaloosa, Ala., Metallurgy Research 
Laboratory colored glass was made into attractive bricks and mineral wools. 
Techniques have also been developed for making roofing materials,  insulation  
and “glass-phalt” for paving roads from colored glass. Clear glass was recycled 
into new bottles.

The Edmonston scientists  found they could reclaim three-fourths of the in­
cinerato r residue, thus reducing considerably the bulk of refuse ashes to be buried 
or disposed of in other ways. They found that the bricks made from reclaimed 
glass were every bit as sturdy  as exis ting bricks. And best of all they found that, 
based upon projections from tha t small p ilot plant, the operating costs of a larger, 
commercial sized incinerator-recovery system would be considerably less than 
the value of the recovered minerals. Costs are estimated a t $1.80 to $4.06 per  ton 
of residue, depending upon capacity of the incinerator. Curren t average value of 
the recycled minerals is $15.76 per ton of residue, which means a net profit of 
from $11.70 to $13.96 per ton.

All of this, of course, is based on a pilot plant which handles % ton of residue 
an hour, or 12 tons a day in continuous operation. To be of any value in handling 
the volume of refuse produced by our cities, a much larger  plant, with a capacity 
of at  least 1,000 tons of refuse (which would produce 250 tons of residue) a day, 
will be needed.

Providing for such a plan t is the  purpose of my municipal mine demonstration 
plant bill. I would like to see a major plant  built and used in the day-to-day 
operation of some municipal refuse system. Only then can we determine whether 
the techniques worked out in the pilot plan t can be t ransferred to a large-scale 
operation, and whether the economics of the large-scale recycling opera tion are 
indeed as favorable as  the est imates indicate.

My bill would authorize the Secretary of the Inte rior  to enter into a contrac t 
with some s tate, county or city to build a large demonstration plant next to an 
existing municipal incinerator. The incinerator would have to have a minimum 
capacity of 1,000 tons of refuse a day. The federal  government would advance 
the funds for the planning and construction of the plant, and would be repaid 

82-995— 72------3
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from th e pro fits  rea lized  th roug h sal e of the recycle d mi neral s. Once the in iti al  cos t was rep aid , ti tl e to the  pl an t wou ld be ves ted  in the stat e or polit ica l sub­div ision which bu ilt  it.  The bill  pro vid es $2,000,000 for the  pla nn ing  and con­st ru ct ion advanc e, and $1,000,000 for op erati on al demon str ati on , res earch  anil publi ca tio n to e ncourag e o ther  m un ici pa lit ies  to  bu ild  s im ila r p lants, ass um ing  th e demon str ati on  pl an t is s uccessful.
I am (piit e op tim ist ic abou t the cha nce s of my bill in the Sen ate . Sen. Fra nk  .Moss of 1 tab , Ch ai rm an  of th e Mineral s, Mate ria ls and Fu els  Subcom mit tee,  rec ent ly ask ed to be a co-sponsor, and Se na tors Len  Jo rd an  of Idaho and Cliff ord Ha nsen  of Wyom ing, both  of whom ar e on the In te rior  Com mitt ee, also  ar e co-sp onso rs.
Two years ago Con gress pas sed  and the  Pres iden t signed  the Mining and  Mine ral s Pol icy Act of 1970, which I sponsored, ca llin g fo r the  orderly  and eco­nom ic  dev elo pment  of dom est ic mi neral  resour ces  and  the  recla ma tio n of me tal s an d mi ne ral s to help as su re  s at is fact io n of indu st ria l, secu rity and  envir onme nta l needs. As a fu rthe r step in reachin g the goals of th at ac t, th is  new bill  says  in p a r t :
"In view of t he  nat io n' s p rod igious consumptio n of me tal s and mineral pro ducts , c-^ery po ten tia l -source m ust be exa mined , evalu ate d and , if economic ally and en­vir onme nta lly  fea sib le,  developed to mee t the  nee ds of in du st ry  and  na tio na l secu rity.
“G reat qu an tit ie s of m ine ral  commoditi es ar e wasted each ye ar  and, in tu rn , are causing  envir onme nta l d egreda tion.
“The obje ctive of  wise and efficient use of ou r na tu ra l resource s would  be mater ia lly  aided if such wa sted mi ne ral  com modities  were recovered and reused  in the indu st ria l p roducti ve  proces ses.
••The residue of  munic ipa l and othe r lar ge  incine ra to rs  represen ts an ex ten siv e mi neral  reso urce th at  is presen tly  not  util ized, and  it is in the  na tio na l int erest  th a t such resour ces  be recovered and benefic iated fo r the  u se of the con sum er and  indu st ry .”
I believe it should  become th e polic y of the fede ra l government  to br ing  the  technology of the  Edmonston pil ot pl an t to com mer cial  dev elopment  as quic kly  as possible. Th is minin g of wha t can  rig ht ly  be cal led  “ore above grou nd ” frdin ou r munic ipa l was tes ha s too many benefits  not to be exp lored ful ly.  Once the  demon str ati on  p la nt  shows the  w ay,  sim ila r plan ts at  c iti es  t hrou gh ou t the  nat ion  cou ld reduce  the unsig ht ly heap s of refuse  which mar  ou r landsc ape. They could con serve ou r pre cio us mineral s, and  the y could offer  some me asu re of financial re lie f to our  cit ies  wh ich  can no t find the  res ource s to fund  those services needed by t he ir  citizens .
It  is not the int en tio n of my bill  to crea te  an othe r big gover nm ent gr an t pro­gra m.  If  th e economics prove to be close  to the  pr el im inary figures, munic ipa l ad m in is trat or s all ove r the co un try  should  be enc our age d to build such plan ts with  local financing.
I have  been pa rt ic ul ar ly  in tri gu ed  by the fa ct  th at  no new equ ipm ent  had  to be deve loped and no new tec hn iqu es  invented  fo r th is recla ma tio n pro jec t. The se pa ra to rs , gr inde rs  and oth er  dev ices are,  fig ura tively  spe aking,  on the  min ing  in du st ry ’s shelf now.
I am convinced th a t the techno logy which ha s spa wn ed ou r envir onme nta l problem s conta ins  the bes t an sw ers fo r solv ing tho se problem s. Wha t technology  ha s cre ate d, tech nology can.  and should , cor rec t. We mu st learn to use  the  tools  of ou r tech nologica l soc iety  to resto re  to  th e land, the ai r, and the  water  those qu al iti es  of  cl ar ity  and  f reshne ss  which  o ur advancing  civil iza tio n have im per iled .
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SEPARATION OF GLASS FROM MUNICIPAL RE FUSE-A REVIEW

by
Rober t J.  Ry der
Br oc kw ay  Glass Co mp an y, In c. , Br oc kw ay . Pen nsy lva nia  
and
John  H. Abrah am s, Jr .
Glass  Co ntain er  M anu facture rs Inst itu te , In c. , Washington, D  C

A B S T R A C T

The glass con tain er ind ust ry approac hes the solid  waste 
pro ble m with the con vic tio n that the on ly  viable , long range 
soluti on is the salvage and  re cyc lin g o f mos t com po ne nts o f  
refuse .

Research  co nd uc ted by  glass cont aine r man ufact urer s 
and  their trade asso ciati on, the Gla ss Conta ine r Manuf ac 
turers Institute . In c. , indic ates that  there are m ore  po ten tia l 
uses  f o r  salvaged con  tainer glass than there is glas s availa ble 
fro m the so lid  waste stream no w or  in the  forese eab le futu re.

Three broad aven ues o f  researc h are bein g fo llo w ed  by  
the indu stry . It' s a ims are:

1. To de ve lop  so un d com mer cia l uses  fo r  large vol­
ume s o f salvaged glass cont ainers, such  as in the 
man ufact ure o f  new bottle s a nd various secondary  
prod ucts .

2. To de vel op  sys tem s and techni que s fo r  automa ti­
cal ly separ ating the com po ne nts o f  ref use  so that 
the y may  be reclaim ed and  rec ycl ed  by  indu stry .

}  To p inp oin t and r esolve  whatever pro blems , i f  any. 
glass cont aine rs may create in current me tho ds o f  
waste c ollectio n and dispos al.

A num ber o f  so lid  waste mana gement sys tem s are in 
various stages o f  deve lop me nt by  private indu stry . On e such  
dev elo pm ent , whic h will soo n be given  a full- scale de mo n­
stration pro jec t in- F ranklin , Oh io,  is a uniqu e wet system 
capable o f crush ing and  separating paper  pu lp, metals  and 
glass fr om  oth er re fus e materials. A  glass su bsy ste m, desig ned 
und er G C M I spo nsorship, will be  inst alled to fur th er  clean, 
refi ne and  co lor sort the waste glass fo r rec ycl ing  in glass 
manu factu ring furnaces .

Co nti nued  research in dev elo pin g eff ectiv e waste separa­
tion syst ems , the glass cont aine r indu stry  believes , is essen­
tial. I f  th e com po ne nts o f  re fus e can som eda y be econ om i­
cally separated, rec ycl ed  and market ed b y indu stry, po llutio n 
fro m s oli d waste will be reduce d s ignificant ly.

IN T R O D U C T IO N

Enviro nm ental  pollu tion-a nd its eo nt ro l-h as  been <* 
con cern of  the glass  conta iner indu str y for ma ny year s. As  
lon g ago as 195 3, before the pro blems  o f litt er  and soli d 
waste gen era lly were rec ognized  as threat s to the qu al ity  o f 
life  in our en vironme nt,  the Gla ss Co nta ine r Man ufacturers 
Institu te and its  member comp anies were ins trume nta l in 
the fo un din g o f Keep  Am er ica  Be au tif ul,  In c. , the nat ional 
litter prev enti on org an iza tio n. Sin ce  that tim e, the glass

con tain er ind ustry  has con tinued to fur nis h sig nif ica nt  fi ­
nan cia l and service  supp ort  to K A B  for  its  var iou s e ducatio n 
and litt er law enforce men t programs.  Fo ur  years  ago G CM I 
broad ened its env iron men t-or ient ed ac tiv itie s by est ablish­
ing  an En vironme nta l Po llu tio n Co nt ro l Program in ord er 
to seek so lut ion s to prob lems related to sol id waste ma n­
agement and air and water po llu tio n.  We believe we were 
one of the fir st industries  in Am eri ca to org anize programs 
of soli d waste management and litter pre vention  on an in ­
dustry -wide basis.

Thi s present atio n, however, w ill  deal on ly  wit h the role 
of  glas s con tain ers in solid  waste and the pert inen t programs 
and research  curre ntl y being spon sore d by  the glass  co n­
tainer ind ustry . Rece nt stud ies show  that glass con sti tut es 
an average o f abou t six  and one-h alf  per cent by weight o f 
mu nic ipa l sol id waste. O f th is, about five per cent com es 
from conta iner glass. In  fac t, acc ord ing  to a stu dy by  the 
Midwest Rese arch  In sti tut e, all pac kag ing  acc ounts  for on ly 
about 13 per cent o f tota l mu nic ipa l (re sid en tia l and co m­
me rcial) and ind ustrial  waste. Th us , glass is a relativel y m i­
nor factor  in soli d waste.

It cann ot , how eve r, be ignored.  Und er our  present mode 
and stand ard o f liv ing we fin d that  con sum er require ments 
have create d a s ubstant ial mark et for  con ven ienc e packa gin g 
of all typ es,  inclu din g non -returnable  glass con taine rs for 
sof t dr ink s and malt beverages.  Pu bl ic  dem and  for  one-way  
beverage con tain ers  con tinues, yet hal f o f the glass  c on ta in ­
ers fou nd  in waste disp osa l systems tod ay are not soft  dr in k 
or beer bottles.  Th ey  are bab y food jars,  peanut butt er jars,  
jam  and je lly  glasses, ke tch up  and salad dressing bottles,  
cosmetic  and to ile try  con tain ers  and the lik e.  The se glass  
package s are now and have alw ays  been one w ay , no-r eturn 
conven ienc e item s.

It seems app arent, therefo re, that conve nience  pac kag ing  
has a very  real place in our so cie ty.  A lth ou gh  there is a tend- 
de ncy  to over -emphasize  the role played  by  glass con tain ers  
in soli d waste, the glass con tain er ind ustry  is w or king  to re­
duce  or e liminate such  pro blems as may exi st . 11 is imp ortant  
to und erst and  that ult im ate ly a discar ded glass con taine r can 
meet on ly  one o f three poss ible  fates:

1. It  can be rec ycle d and made into  a new pack age
2. It can be used as part o f the raw ma teri als  needed to 

man ufactu re second ary  pro du cts .
3. It  can be bur ied  in a san itar y la nd fil l, or disposed o f 

by  some other acceptable means.

The se alternatives have been stated in the ir ob vio us  orde r 
o f preference. In  terms o f rec lam atio n and resource  con ser ­
va tio n, re cy cling  is cer tainly  the mos t desi rable met hod . 
Ho wever , in an area w here there is no glass  c ontai ne r ma nu­
fac turin g fa ci lit y avail able  to accep t waste  glas s, the secon d
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choice must  be con sidere d. Fi nal ly , where  the use o f waste 
glass as cu lle t or as a com pon ent  in seco nda ry pro du cts  is 
not fea sib le, the thi rd method of  di spo sal  become s the on ly  
pra ctic al op tio n.

The  thr ust  o f G CM l's  e ffo rts , the ref ore ,ha s been in these 
same three areas:

1. The  rec lam ation  and  rec yc lin g o f used bottle s an d ja rs.
2. The  dev elop ment o f second ary  pro duc ts made from 

waste con taine r glass.
3. Ih e  imp rovem ent  and mo derni zat ion  o f co lle cti on  

and disp osa l syst ems .

S E P A R A T IO N  A N D  R E C Y C L IN G

Rec ent stu dies have show n that there are pot ent ial uses 
for every bit  o f waste  conta iner glass avail able  in Ihe co un ­
try  now or  in the toresceable  futu re. As  a first  step in the 
directio n of tot al salvage and reuse o f w aste con tain er glass , 
the na tio n's  glass conta iner manuf acture rs are co nd uctin g 
an ind ustry -w ide  rec lamatio n and recycling  program.

To da y GCM I memb er com pan ies are operating a netw ork  
of  nearly  100  bottle  recla mat ion centers in some 25 states.  
Since the pro gram was inau gurated on an ind ust ry-wid e 
basis on Ju ne  30,  197 0, many  tons o f glass con taine rs have 
been salvaged fro m soli d waste and litter.  Thes e salvaged  
bottle s, now  bein g recla imed at a rate o f close to on e-h alf  
bi llio n a yea r, are being re cyc led back into the bottle-m aking  
process.

Reports  by  member com pan ies ind icat ed that crushed  
waste glass , calle d cu lle t, can provide  30 per cent  or more 
of the in du st ry ’s raw mater ial require me nts . Our bottle  re­
clam ation  pro gram is able to supply on ly  a s mall portio n of  
this  am ount.  There for e, in orde r to obt ain  salvaged glas s in 
greater qu an tit ie s,G CM I is c ooperatin g w ith var iou s research 
org an iza tio ns  and federa l, state and loc al gov ernment a- 
gencies to dev elop ef fic ient , low -co st,  high ly  auto mat ed 
system s for  sep arat ing the com ponents  of  raw refuse.

One  exa mp le is at Sta nfo rd Rese arch  In sti tut e, where  
GC M I and the U .S . Environme nta l Protec tio n Ag en cy  spon­
sored inv est iga tio n of a proc ess kn ow n as the Zi g- Za g A ir 
Clas sif ica tio n Syste m wh ich  ut iliz es  for ced  air curre nts  to 
separate refuse ma terials into its  comp one nts . To  date  a 
majo r sep arat ion  o f paper and pla stics fro m heavier matt er 
has been ach ieved.  Sam ples co nta ini ng  between 75 per cent 
and 90  per cent glass have been obt aine d rea dil y fro m the 
heavier fra cti on s. Fu rth er  sep ara tion , how eve r, beco mes 
more d if fic ul t becaus e o f the sim ila rit y o f dens ities  o f ma­
teria ls in the heavier fra ctions. More wo rk is needed to test 
the eff ic ie nc y o f s epar atin g waste glass fro m meta ls, but  the 
ou tlo ok  for  this  research appea rs pro mis ing .

The indu str y is w or kin g also wi th  var iou s org an iza tio ns  
to fur the r refine glass  fro m these pre lim ina ry  proc esses  for 
re cy cling  in glass  furnac es. To  this  end GC M I is support ing  
studies  at the So rtex  Co mpa ny  at Lo w el l, Mich igan, to op ­
tim ize  the means o f o pt ica lly  sortin g the glass t hat has been 
recl aimed fro m  sol id waste  int o its var ious col ors . On  a 
pilo t basi s th is resea rch is pro du cin g co lor- sor ted  glass  o f a 
qu al ity  that  can  be rec ycle d by  ou r ind us try . When per­

fected,  it w ill  enable  glass con taine r ma nuf acture rs to co n­
sume large tonnages  o f s alvaged glass.

Fu rth er , we have been fo llo wing and w or kin g clo sel y 
with the U. S. Bure au o f Mines on its  d eve lopme nt o f a pro ­
cess ut ili zing  stand ard ore dressing metho ds to separate  
usable mate rials  fro m inc ine rat or residue and hig h-i nte ns ity  
magn etic forc es to sort  glass by co lo r. Th e Bureau estim ates  
that after the salvage o f meta ls the sepa ration of  clear or 
flin t glass cos ts on ly  an ad di tio na l 77  cents a ton , using 
figur es for  its 250 tons -a-da y pla nt.  From  a pra ctical  sta nd­
po int , the pot enti al ben efit s are eno rmo us. Sorte d by  co lor  
and refined, glass from inc ine rat or residue co uld  be used as 
cull et to make new bot tles  or used in sec ond ary  produc ts.

Al so , a num ber  o f  soli d waste mana geme nt systems are 
presently  in var ious stages of dev elop ment by  private ind us­
try . Som e, in fac t, need on ly  the op po rtu ni ty  o f  a full- scale  
dem ons trat ion  in a ty pic al co mmun ity  to prove  their wo rth . 
One such develo pm ent , wh ich  w ill  be disc usse d in more 
deta il later in this pre sen tati on,  is a uniq ue wet syst em cap ­
able o f cru shing and separating paper  pu lp,  metals and glass 
from other mate rials  at a repo rted  cost  o f ap pr ox im at ely  
$3 .60  per ton o f raw refuse alf ter  all ow ing  fo r pu lp and 
ferrous  metals  salvage. Th is  inc lud es  opera ting cos ts and 
am ort iza tio n in a plant  desig ned to hand le 50 0 tons  o f waste 
a da y. Th is  syst em is being con str uct ed at Fr an kl in , Oh io , 
by the Bla ck  Cla ws on  Co mpa ny  wit h the assistance o f a 
dem ons trat ion  grant from the So lid  Waste Management 
Office  of  the U. S.  En vironme nta l Pro tec tio n Ag en cy.

S E C O N D A R Y  M A T E R IA L S

We defin e seco nda ry ma teri als as those pro du cts  other 
than new glass  conta iners that are made fro m waste glass. 
G C M l’s research on seco nda ry ma terials has been dire cted  
largely toward  determ ini ng those pro du cts  w hich  can inco r­
porate waste conta iner glass  w hic h is not su ffi cien tly refin ed 
to be used in glass  ma nu fac turin g furnac es. Ge ne ral ly speak­
ing , these second ary  pro du cts  ere in the nature o f c on struc­
tion mate rials  where  the glass must  co mpe te wi th  relativ ely  
chea p raw mate rials .

Fo r exa mp le,  GC M I and the En vir on me ntal Pro tec tion 
Age ncy  for several year s have sup por ted  studies at the U ni­
ver sity  o f Miss ouri at Ro lla  wh ich  show  that glass frag men ts 
may be sub stitute d for  stone aggreg ate in gla sphalt, one of  
the better kn ow n poten tial  sec ondary product s. But the 
cost  o f stone  aggregate  average s aro und  $2 to $4  a ton . In 
thi s case it wo uld  not  be pra cti ca l fro m an eco nomi c sta nd­
poin t to pay processing costs in exc ess  o f $5 or $6  a ton for  
the waste glass alo ne.  Ho wever , the cost  for  proc essing the 
refuse mix must be distr ibu ted  pr op or tio na lly  among all o f 
the salvage able com ponents . Thi s app roa ch mu st be co ns id ­
ered for both the Bla ck  Cla ws on  system  at Fr an kl in , Ohi o,  
as well  as for  the U.  S.  Bureau o f Mines inc ine rat or residue 
rec lamatio n system  at Ed mon ston , M ary land.

In itia l ca lcu lat ion s ind icat e that glaspha lt alon e co uld  use 
up all the waste con taine r glass ava ilab le in mu nic ipa l waste 
systems  now and in the fore seeab le future . Est imate s for  
waste con tain er glass  In refuse tod ay  range betwe en 10 and
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15 million tons annually, whereas the amount of  stone ag­
gregate used in asphalt approaches a third of  a billion  tons 
annually . If  waste glass were to be substituted for even 
three or four per cent of  the aggregate, all the glass still 
would be utilized.

Furthermore, GCM I is funding a study at the Universi ty 
of Missouri at Rolla which will evaluate the amount o f for­
eign material which could be tolerated in glasphalt. If  a cer­
tain amount of  metals and organic materials could be toler­
ated, then less processing of municipal wastes from proposed 
mechanical separation systems would be needed and the 
costs reduced.

Another well known secondary product utili zing  waste 
glass is the brick made from glass-enriched incinerator  resi­
due. In the U. S. Bureau of  Mines process of  removing 
metals for recovery, a mixture  containing some 98 per cent 
glass is left over. This  product can be used dir ectl y for mak­
ing bricks using various binders, such as 10 to 30 per cent 
of  regular brick clay. In general, regular brick making equip­
ment can be used.

In addition to these products, GCM I and its member 
companies have been condu cting studies of  some 10 other 
secondary products which arc made from waste container 
glass.

In one process bricks using waste container glass can be 
made by using high pressure and cement, and certain chem­
icals such as those developed by the T- A Materials Company. 
These brick s can be made to such close tolerance that a 
paste material can be used instead of  standard mortar. With 
this system various shapes of  br icks and blocks can be de­
signed.

Blocks  and bric ks-e ven  large pane ls-ca n be made by a 
variety of  other processes. Studies with GCM I support are 
being conducted by the Colorado School  o f Mines Research 
Institute to use waste container glass as the binding medium 
for panels 4 feet by 16 feet and up to 4 inches thick. The 
composition is 6 per cent ctay, 13 per cent to 94 per cent 
glass and 0 per cent to 81 per cent rubble, yield ing a bulk  
density of  130 pounds to 140 pounds per cubic foot de­
pending upon the proportions used. The crushing  strength 
was found to be as high as 12,000 pounds a square inch. 
Panels containing  the higher glass rat io can be polished for 
decorative effect.

Stanford University  is conducting studies using glass and 
silica with cement and other materials to make an expanded 
or porous material for insulated wall panels.

Furthermore, glass wool insulation can be manufactured 
using up to 50 per cent waste glass. This is being done by 
the U. S. Bureau of Mines using glass recovered from incin ­
erated residue and by at least one commercial manufacturer. 
The Bureau is also making such other products as glass 
beads and lightweight aggregate from glass rich incinerated 
wastes.

In the case of  the brick s, blocks, and wall panels, each 
use could easily absorb the waste container glass in a muni­
cipa lity.  Preliminary studies show that many of  these prod­
ucts using waste glass could compete with standard con­

struction materials if  separation systems were utiliz ed and 
markets developed.

In Cali forn ia, standard 5/8-inch terrazzo floor ing has 
been developed which utilizes  reclaimed glass in place of 
marble chips. In addition to the regular floor ing thickness, 
a second type, also using waste glass but featuring a new 
matrix, has been created by the American Cement Techn ical 
Center. By incorporating small amounts of  polym er sub­
stance into the product mix , the company has been able to 
produce a terrazzo finished to a 1/4-inch thickness with 
two or three times the flexible strength o f normal terrazzo. 
This new product provides a signifi cant weight saving  which  
can be a major factor in high-rise buildings.

WASTE DISPOSAL METHODS
As we have already indicated, glass containers contribute 

only a small portion of  the solid waste mix.  However, if  
glass is properly ground for disposal in sanitary landf ills it 
returns to the soil in almost its original form and the volume 
is reduced substa ntially.

The Institute has sponsored independent studies to deter­
mine the degree to which  glass containers const itute a solid 
waste problem. These studies have indicated that waste con­
tainer glass, when properly handled, is not a problem in 
present municipal disposal systems.

In solid waste landf ills, for example, Drexel University 
determined that glass does not contribute to any physical 
problems or chemical pollution. When crushed or ground, 
glass mixed with the soil becomes a permanent and fi rm fill 
which will not settle or erode. In addition, there is vir tual ly 
no leaching from the glass to cause pollution o f ground and 
stream waters.

Sim ilarly, and despite widespread views to the contrary, 
glass has not been found to be a significant problem in incin­
eration. Glass conta iners generally break into fragments due 
to the heat blast in incinerators. Many of  these fragments 
help aerate from the batch and thus enhance combustion, 
while other fragments fall through the grates.

Accord ing to data col lected in a recently completed na­
tional opinion survey of  m unicipa l, county and solid waste 
management offi cials , glass containers were found to be 
among the least difficu lt of all packaging materials to handle 
in refuse collection operations. This study was conducted 
by the Resources Management Corpor ation of  Bethesda, 
Maryland, in order to determine directly from offic ials re­
sponsible for solid waste collection their views on the role 
of packaging materials, particula rly glass containers.

Among other things, the study found that almost 70 per 
cent of  the offi cials  believe that no packaging material is 
damaging to collect ion equipment. On ly two per cent of 
the respondents felt that glass containers would harm such 
equipment and only 8.1 per cent considered them diff icul t 
to handle. F urther, the waste management offic ials indicated 
that glass containers are the least troublesome of all packag­
ing materials in landfills and incinerator operations, falling  
behind steel, plastic and corrugated containers.

However, in general the refuse systems in most munici­
palities are inadequate and antiquated. Only recently have
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mu nic ipa liti es begun to loo k bey ond the garbage man and 
tru ck  con cep t o f refuse co lle cti on . Th e labor inte nsiv e co l­
lect ion  sys tem s, in fa ct , acc oun t for  75 to 80  per cent of  
refuse cos ts. It is hope d that Fed era l fun ds  ma y be prov ided  
unde r the Res our ces Rec overy  Ac t o f 1970  to fin ance  pro ­
jec ts wh ich  wi ll upgrad e s igni fic an tly  co lle cti on  and disp osa l 
systems.

LO N G  R A N C E  S O L U T IO N

Consu me r demand has establi shed  a market for co nve n­
ience packag ing , and part o f the conven ienc e of usin g suc h 
package s is the fact that they  can be discar ded . Th e refuse 
mix mu st be sepa rate d, but we cannot  nec ess arily exp ect  
the na tio n’ s housewive s to do th is jo b.

Th e na tio n's glass con tain er ma nuf acture rs are convi nce d 
that the long -rang e sol ut ion  to the presence o f gl ass in soli d 
waste can be fou nd  in the sepa ration syst ems  and ma rkets 
for  waste  glass wh ich  are curre ntl y bein g deve lope d. Thes e 
system s are desig ned to separate the var ious  salvag eable  
comp onen ts o f refus e, and glass  is bu t one of these. The 
en riche d, mix ed colo red  glass is a by -pr od uc t lef t after  
oth er ma terials are separ ated, and thus  it starts  with  a ze ro 
val ue,  or even a negat ive value  since disp osa l in a land fill  
co uld  cos t several do llars a ton.

As  we have seen, two poten tial  markets  are dev eloping 
for  thi s glass mixt ure. One is the use o f w aste glass as culle t 
in the bottle-m aking  proce ss; the oth er is its use in  vario us 
sec onda ry pro du cts . By  using ma terials han dli ng metho ds, 
glass fragme nts  1/4 to  3/4 inch es across can be free d of c on ­
tam inants  and  co lor  sorted for rem elting and ref orm ing  int o 
con tainers. Less refine d o r smaller sized  fragm ents  are usable 
in second ary  pro du cts  also. As  ind icat ed ear lier , the U. S. 
Bureau o f Mines is dev eloping a sys tem  using  com me rcial 
equ ipm ent  wh ich  is capable of sepa rating san d-sized pa rti ­
cles by  co lor .

To da y there are perhap s three major app roache s Io  sepa­
rat ion . T hes e are wet sep arat ion,  d ry  sep arat ion , and separa­
tio n afte r inc inerat ion  or py ro lysis . Th e glass conta iner in ­
du stry is w or kin g clo se ly in the deve lopm ent o f several o f 
these syst ems  in orde r to evaluate the q ua lit y o f waste  co n­
tain er glass prod uced and the pot ent ial markets . Sys tem s 
using one or more o f these basic systems  are near ing the 
stage o f pra ctical  dem ons trat ion .

One  o f the best know n systems  is the Hyd ras posal 
meth od develo ped by  the Bla ck  Cla wso n Co mpa ny  of 
Mid dle tow n, Oh io . A pro totype  of this  wet sepa ratio n sy s­
tem is being construc ted  at Fr an kl in , Oh io.  When fu lly  in ­
sta lled , thi s plan t wi ll be one of  the most  com plete system s 
in the co un try  for  processing the waste pro du cts  o f our  
so cie ty.  The  Hyd raspos al and Fibe rc lai m syst ems , ma nu fac ­
tured  by  Bla ck  Cla ws on , are designe d to hand le nearly  all 
normal mu nic ipa l residue exc ept  bu lky items. Co ord ina ted  
wi th  th is is a moder n sewage d ispo sal plant to be bu ilt soon 
by  the Miami (O hio ) Co nse rva ncy  Dis tric t wh ich  will  serve 
Fr an kl in  and the surro und ing  area as wel l and w ill  process

con tam inat ed waste water fro m the sol id waste pla nt.
The  Bla ck  Cla wson  dem onstration  plan t is being des ign­

ed to hand le 50  tons  o f refuse in an 8-hour  da y,  w ith  a sal­
vage pot ent ial over 50 per cen t o f the tot al tonn age (see 
Flo w Dia gra m) . The proc ess w ill  firs t crush the refuse int o 
a li qu id slu rry  sma ll enough to pass a 3/4 or 1 inc h diam eter  
ope ning . Hea vy mate rial s settle ou t, and ferrous metals are 
removed ma gne tica lly.  In org an ic mate rial s are then removed 
in a liqu id cy clo ne , wh ich  leaves a residue o f h eavy ma ter i­
als con sis ting o f 80  per cent glass and no nfe rro us meta ls. 
The  ligh t org anic portio n is reduced into  discreet  fibe rs 
wit h con tam inants  screene d ou t.

The glass con tain er indu str y is interested in the heavy  
portio n co nta ini ng  the 80  per cent glass and has designed  a 
system to refin e the glass  fra ction  int o a mate rial usable in 
glass ma nufac tur ing  furnac es. As  such, the glass  mus t be 
clean,  unc ontam ina ted , free o f me tals , and sorted by  co lor .

The  glass subsyst em has been desig ned by  GC M I and by  
the So rte x Co mpa ny  to recei ve this glass-ric h mi xture fro m 
the Hydra spo sal  and remove  all conta minan ts befo re or  d ur ­
ing co lor  sorting . A  pro tot ype  o f this  sub syst em is plan ned 
for inst a^ iti on  at Fr an kl in , O hi o,  w ith  the fun ds to be pro ­
vided  by  The Fed era l En vir on me ntal Pro tec tio n Ag en cy  and 
GC M I. Severa l research metho ds for rem oving co nta mi na nts 
wi ll be used,  inclu ding  washing, s cre ening,  an d air and opti ­
cal separatio n. The in itia l steps  w ill  be to;

1. Rece ive the mi xtu re and remove strong ma gne tics.
2. Siz e to separate the glass int o the fra ctions larger than  

1/4 inch  and sma ller than  3/4 inc h.

3. Dr y before fur the r pro ces sing.

The  glass fragmen ts la rger  than  1/4 inch  w ill  be proces sed 
further  in preparatio n for co lo r sorti ng  w ith  the So rtex  ma ­
chi ne, and the smaller sam ples  e ithe r removed fro m the sy s­
tem for  use in sec ondary pro du cts , or passed throug h an air 
classi fier  in pre par atio n for an exp erim ental hig h tens ion  
ele ctr ost ati c sep arat or to remo ve the clear glass.

In preparatio n for  the So rte x sep arat or, the large fra g­
ments (1/4  inc h to 3/4  in ch ) w ill  be subje cted to a c yc lo ne  
air classi fier  and a zig -za g cla ssi fie r. The se two sep arat ion  
systems  will  be in service  for  this exp erim ental subsyst em , 
but the most  ef fic ien t o f the two syst ems  prob ab ly wo uld  
be used in a seco nd gen eration  sub system . Th e So rtex  opti ­
cal sorter scan s each fragmen t as it passes throug h a fil ter ed  
beam o f ligh t and sort s the clea r glass  fro m co lore d glas s 
and conta mi na nts. A second  pass o f the rejec ts wo uld  then 
sort the greens fro m the rem ain ing  mixtu re , un til all econ­
om ica lly  salvag eable glass  frag ments  are remo ved.

Th e glass sub system  is an expe rim en tal  un it designe d to 
dete rmin e the effect ive nes s o f var ious sep arat ion  sys tem s 
for glass . It  is ant icip ate d that  the sub system , wi th  pro per 
mod ific at ion s, cou ld be adap ted to one or more o f the sev­
eral me cha nica l sep arat ion  system s bein g d eve loped.



CONCLUSION

rhese, then, are some of  the steps that have been taken 
by the glass container industry to help alleviate its  contrib u­
tion  to the nation’s growing solid waste problem file u lt i­
mate goal toward which  we are working  is the eventual 
separation and salvage o f usable waste components and their 
return to industry for recycling.

Hopefully , future generations w ill  see a nation-wide net­
work  o f refuse processing stations, perhaps designed along 
the order o f the Franklin,  Ohio,  pilot  project, where muni­
cipalities, or even u tilit ies , w ill  separate wastes mechanically 
and automatically and subsequently sell the recyclable ma­
terials to manufacturers or refiners. Such systems, we be­
lieve, w ill  result in the much needed conservation o f our 
natural resources and reduce po llu tion from solid waste.

Essential Details  and Flo w Diagram of  the Proposed 
Subsystem fo r the Mu nic ipa l Separation Plan t at 

Fran klin,  Oh io.

Glass & Shredded  Meta ls Iro m Black  Clawson

’

Ho ldin g Capac ity -  to  Absorb D iffer en t Rates 
of Processing Between the Main and Sub Systems

1

r

Removal of  Strong Magnetics Ferrous Meta ls
■ .

Sizing, to  Remove Material too Small 
fo r Op tical  Sorting

^"G la sphalt" or  

othe r Constru 
ct io n Typ e ’ 
Products , Glass

J L

Drying, Prior to  Fu rth er  Processing
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Environmental P rotection Agency,
Solid Waste Management Office ,

Rockville , Aid., Ju ly  25,1972.Charles Cook,
Minority Counsel, Senate Int erior and Ins ula r Affairs Commit tee, New  Sena te Office Bu ilding, Washington, D.C.

Dear Mr. Cook : In response to your  verbal request today, I am att achin g for your info rma tion  a lis t of the communities that  have subm itted  forma l applica­tions  for Section  208 demonstrat ion gra nts . The communities marked have re­quested suppor t for  inc ine rator resid ue recovery systems incorporating  the Bu­reau of Mines technology. The fund ing levels associated with  these  requ ests  are also noted.
All of these appl ications are now being evaluated, and we expect th at  the  an ­nouncement  of awards on three appl icat ions will he made by the end of August.Sincerely yours,

Samuel H ale, Jr.,
Deputy Ass ista nt Admin istr ator

for  Solid Waste Management Programs.Enclosure.
SEC. 208 FORMAL APPLICATIONS

City ' EPA funds requested Process

Dover, De l............................     Humus.
Memphis,  Tenn ........................................................................ Wet Shredd ing.
Norwa lk, C o n n .. .. .......................................................   Do.
Bal timore , Md ............................................................... .........Pyrolysis.Charleston, W. Va.................................    Do.
Ellensburg, Wash.....................................................................  Do.
Mt. Vernon, N.Y....................................................................... Do.
San Diego, Ca lif........................................................................ Do.
Salt Lake City,  Utah........................................ .........  ......  . Dry Separation.
Chicago, II I........................................ $2, 456,815 Bureau of Mines (In cin erator  Residue Recovery).Distr ict  of Co lumbia......................... 4,7 04,746  Do.
Lowell, M as s.  ................................. 2,385,000  Do.
For t Wayne, In d . .....................................................................Solid waste as a fuel (cubettes).Erie, Pa......................................................................................Soiid waste as a fue l.Malden, Mass......................................................................... .  High tem perature inc ineration.Cayce, S .C .. .......................................................................... .  Source Separation.Tulsa, Okla ............................................................................... Mod ified  open pi t inc inerator.

Senator Moss. We are pleased to have this morning as our  witness, Dr. Elbert F. Osborn, Director of the Bureau of  Mines, who would be charged with the administration of this act if this bill became law and we would like to hear f rom Dr. Osborn to get a reading on the sit­uation as i t exists now and to determine what, i f anything , we may be able to do fur ther in this session of the Congress.
Dr. Osborn, will you come forward, please. We are always glad to have you before our committee.
Dr. Osborn. Thank you, very much, Senator Moss.
May I introduce to you my colleague, Carl Rampacek, he is Assist­ant Director for Metallurgy who is in charge of th is program.Senator Moss. Mr. Rampacek, we are very pleased to have you. Will you sit at the table, please.

STATEMENT OF DR. E. F. OSBORN, DIRECTOR, BUREAU OF MINES
Dr. Osborn. I am pleased to have the opportuni ty to appe ar before this committee to present the views of the Department of the Inte rio r’s Bureau of Alines on S. 2556 which would authorize the Secretary of the Inte rior , in partne rship  with a State  or municipal ity, to  build, on donated land, a commercial size demonstra tion plan t to separate and recover the metal and mineral values contained in municipal incinera-
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tor residues. Fe de ra l expend itu res  for  the proje ct  are to be repa id  w ith  
in ter es t by the  no n-Fe de ra l par tn er  w ith in  30 years  fro m the  d ate  the  
Se cretary  de termi nes the  fac ili ty  can  be op erated  prof ita bly by the 
St ate o r sub div isio n.

S. 2556 fu rt her  pro poses  th at  the  Dep ar tm en t expand  its  cu rre nt  
solid waste rec ycl ing  process fo r tr ea ting  mu nic ipa l incine ra to r res i­
dues to a demo ns tra tio n size scale based on the  presen t model dev el­
ope d by the Bu reau  of Mines . Th e bil l wou ld autho riz e to be ap pr o­
pr ia ted to  the Dep ar tm en t of  the  In te ri or $2 mi llio n fo r design and 
construction  of the  pl an t and $1 m illi on fo r opera tio n and de mon str a­
tion . We  fu lly  su pp or t the goa ls of  th is leg islation  an d co ng ra tu la te  
Se na tor  A llot t on his  foresig ht  fo r dra ft in g  such  a pro gre ssive  piece 
of  leg isl ati on  which is aim ed at  solvin g one of  the  most cr itica l sol id 
was te p rob lem s con fro nt ing th e N ati on  tod ay.

He also wise ly inse rte d a repa ym ent st ip ul at ion in  the bil l, which  
would  ena ble  th e Fe de ra l Go vernm ent to  reca pture the en tir e in it ia l 
ca pi ta l in vestm ent of the de mo ns tra tio n p lant .

However , in lig ht  of t he  actio n cu rre nt ly  u nderw ay  by  the  Env iron ­
me nta l Pr otec tio n Agenc y req uesting  pro posal s fro m mun ici pa lit ies  
to construct an d opera te resource  recovery pl an ts  for  proc ess ing  u rb an  
refuse , we feel th at  passage  o f S. 2556 m ay be unnecessary. EPA , in  a  
le tter  to t he  OM B, repo rts  tha t of the  e ight  app lic ati on s se lected in the 
fir st- rou nd  cut , t hree  of the  eig ht  are  based on Bu rea u of  Min es tech ­
nologies. A lth ou gh  the re  is no ab solute  assura nce  th at  one of  the  success­
fu l gran tee s wi ll involve the Bu reau ’s techno logy, E P A  sta tes th at 
chances a re good t hat  a t least one o f t he  B ureau of Min es systems w ill,  
in f ac t, be f unded.

In  such  an ins tan ce,  the Dep ar tm en t wil l wo rk closely with  the 
mun ici pa lity in an advis ory capacit y in orde r to det erm ine  op tim um  
op erat ing conditio ns  fo r the process necessa ry to  enc ourage  St ates  
an d th ei r po lit ical  sub div isio ns,  as well  as pr ivat e indu st ry  to uti liz e 
the  process.

For ma ny years  now we have enjoy ed grow ing affluence in  th is 
co un try  a nd, as we have become ric he r, we have become more wa ste ful . 
We see the by prod uc ts of  ou r high  st an da rd  of  liv ing alo ng  eve ry 
roadside,  in un sig ht ly  junk ya rd s, and in ug lv  an d un sa ni ta ry  open  
dump s scatt ere d acro ss the  Na tion. A wi denin g rive r of  was te— 
rou gh ly 400 mi llio n ton s of it each  ye ar—flows fro m ou r homes, ou r 
businesses, ou r citie s, an d ou r indu st ria l pla nts.

An nu all y,  -we now discard some 600 m illi on  cans , 36 b ill ion  bottle s, 
40 m illion to ns  of  p ap er  a nd  pa pe r produc ts,  5 mi llio n ton s of  pla stics 
and countle ss mi llio ns of  tons of re fr ig er ator s.  stoves , TV  sets,  and  
sim ila r items. I t  costs the Na tion $6 bil lio n each ye ar  to  coll ect and  
dispose o f ou r urb an  soli d wastes alone .

The fa ct  th at  t hi s c ommit tee is hea rin g tes tim ony on S. 2556 demo n­
str ates  t hat it does not  con sider urba n was te a useles s agreem ent . We,  
in the  Bu reau  of  Alines, are  in com ple te agreem ent . We are  
faced da ily  with  the mou nti ng  pro ble ms  of  resource deple tio n and 
con servat ion , of  asse ssing the stag ge rin g dema nd fo r mine rals and 
me tal s th at  we kno w will  exist ove r the  next few  decades and, most 
im portant. lv. of de term in ing how we can meet  t hi s dema nd  w ith ou t i r ­
revers ible ha rm  t o ou r environme nt,  our  econom y, and ou r well-b eing.



Ce rta in ly , i t cann ot be met if  we c ont inue to  mana ge ou r solid  wastes 
in ways th at encourage  the  dis ca rd and loss of eno rmo us qu an tit ies of 
non ren ewable me tal , mi neral , and ene rgy  sources. Las t ye ar  ove r 12 
mi llio n to ns o f iron  and steel, 15 mi llio n to ns o f glass, a nd  over a m illi on 
tons  o f alu minum,  tin , lead, zinc , and copper were  bu rie d in  ou r city 
dum ps. We  would ha ve t he  en erg y equ iva len t of GO m illi on  tons  of  coal 
if  we were to b ur n t he  com bus tibl e f ract ion o f u rban  waste a nd  co nvert  
it t o steam  an d elect ric ity .

Clearly , it  is in  the  na tio na l int ere st to stem th is  v ita l reso urce loss 
and . in tu rn , aug me nt ou r dw indl ing metal and  m ine ral  sup plies.  The 
constru ction  and opera tio n of a dem onstra tion-s ize  pl an t as pro posed  
bv S. 2556 wo uld  be an im po rta nt  and me an ing ful  co ntr ibuti on  to  t hat  
end.

Cur re nt ly , we supp ly fro m old  scr ap . 24 percen t of  ou r copper de ­
mand. 28 perce nt of  the demand fo r iron. 38 p erc en t of  t he  lead , and  
onlv  a bou t 5 percen t o f o ur  zinc  an d aluminum req uir ement s. Comm er­
cial ad ap ta tio n of solid was te resource  recovery sys tems wi ll give  us 
the  opp or tuni ty  to increase  these p erc ent age s sig nif icanty .

Fu lfi llm ent of the  objec tives of  S . 2556 will not  by an y means  solve 
all of  o ur  u rban  waste disposa l problems, because i t is di rec ted  on ly to 
the  recove ry of valu es from incin era ted  refuse  and th is  con sti tutes 
only  abo ut 15 percen t of  ou r tot al urba n refuse . Bu t, in ter ms of u r­
gency in ou r major  cities, th is fra ct io n can be deceiving. Our  citie s 
long ago ran  out  of sui tab le, close -in lan d site s t o be used  in disposing 
of  th ei r refuse , eit he r by incin erati on  or by othe r mean s. Tn some 
me tro po litan  areas, the disposal  of  refuse  is now one of the most 
serious  problems co nf ro nt ing mu nic ipa l officials. Cl ea rly , ou r citie s 
need help,  if  they  are  no t to be bu rie d in t he ir  own lit te r.

We believe th at  imple me nta tio n of solid was te recovery systems 
such as th at desc ribed in S. 2556 can help to keep  th at fro m ha pp en ­
ing  in  m any of our m etr op oli tan  a reas .

Fa ced with runawa y was te collection and disposal costs , wi th ever 
increasin g ton nages of  soli d wastes and the  problem of  now here to 
pu t it. ou r c itie s and mun icipa lit ies  are  no t l ike ly t o a dopt immedia tely 
any economical, demo nstra ted  so lut ion  to t he ir  di lemma. Const ruc tion 
and  opera tio n of  a plan t as proposed in the subje ct leg islation  could  
qui ckly elevate several very prom ising  technologies f or  co nvert ing  the 
major  metal and  m ineral values in was te incine ra tor r esidues int o sale ­
able  pro ducts . Tt w ould also provide  a mea ns to demo ns tra te th at  re- 
cvc ling the values  in urba n was te is not  only good resource con serva­
tion but t hat  it may  be a pro fita ble  op era tio n as wel l.

Much of  p re lim inary grou nd wo rk  fo r a p rop ose d de mo ns tra tio n has 
al read y been laid by the  Bu rea u of Mines. Tn me eting  the  responsi ­
bil iti es  inhe rent  in the Or ganic  Ac t of 1910 which established it. the 
Bu rea u has been active in rec laiming  valu es fro m by prod uc ts of  m in­
era l. metal and  ene rgy  processes fo r more th an  60 ve ars  and . with the  
passage o f the Solid  W ast e Disposal Act  of  1965, P ub lic  L aw  89-272,  
the  Bu reau  w as able  to  e xpa nd its  research prog ram in sepa ra tin g,  r e­
coverin g and recycl ing  th e valu es contained in a v ar ie ty  of  metal, m in­
era l an d energ y-lade n solid  wastes. One of  the more prom ising  tec h­
nologie s th at  evolved from th is  work was the dev elopm ent  of the  
process toward which  S. 2556 is dir ect ed.
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Years ago, the Bureau sensed the emerging national concern over 
the accumulation of urban solid wastes and recognized tha t such wastes 
were, in reality, high-grade ores amenable to conventional ore dressing 
and metallurgica l tre atment and technology. Realiz ing that the poten­
tial value in such wastes could satis fy a large par t of the  rapidly ex­
panding mineral demand, we began in the  early 1960's to direct more 
of our efforts toward developing and demonstrating  integrated  sys­
tems for recovering and recycling them.

The Bureau has now developed and proven at the pilot plant  level, 
a completely engineered process t ha t automatically and continuously 
separates and recovers the tin cans, iron products, aluminum, copper, 
lead, zinc, glass and other mineral values from incinerated refuse in 
much the same way t ha t minerals are separated from their ores.

The method is not only technically feasible, but shows favorable 
economics. Each ton of residue contains about COO pounds of ferrous 
products, 55 pounds of nonferrous metals, and nearly 1,000 pounds of 
glass having a market value of $15 per ton. Operating  costs, including 
plan t amortization over 20 years, for a commercial size plan t, are 
about $2 per ton of residues treated. All of the products can be re­
processed and reused.

Typical of potentia l products are new glass containers, strucural 
bricks and insulation wool from waste glass. The iron and nonferrous 
metals can be made available to foundries, steel mills and secondary 
metal processors. However, the economic and environmental benefits 
likely to be derived from the process will likely not be realized unless 
it is demonstrated on a scale large enough to convince priva te and 
municipal bodies of its practicality and potential.  This will also open 
the door to large-scale testing, evaluation and market ing of the re­
coverable products.

In summary, we believe, that the Bureau has demonstrated its capa ­
bility  in this important  field of research and development. In  sup­
port of this is the  fact tha t several municipalities  have submitted  ap­
plications for demonstra tion gran ts to the Environmenta l Protection 
Agency which utilize technologies as developed by the Bureau. More­
over, we are hopeful tha t such systems will be chosen by EP A for 
fullscale demonstration.

Senator  Moss, may I  reitera te what I have sa id just quickly, by re­
ferr ing  to these charts ?

Senator  Moss. Yes.
Dr. Osborn. (Chart with no ti tle)  The urban waste alone is about 

200 million tons a year, about hal f of the total  waste. This contains 
about 15 mill ion tons of glass, about 12 million tons of iron and about 
1 million tons of  nonferrous metals, besides enough energy, i f used to. 
say, produce steam, equivalent to  about 60 million tons  of coal. That is 
just about the same amount of coal we export each year.

Senator  Moss. Can the energy that is in the waste be used to operate 
the incine rating  process, or do you have to b ring in outside energy, gas or oil ?

Dr. Osborn. The incine rator process is se lf-sustaining,  and the heat 
produced can be used to generate steam which can then have other 
uses. The  net h eat in 200 million tons of re fuse is equivalent to about 
60 million tons of coal. There  are some operations now where they are 
not t rea ting  the residue, but nonetheless, are making use of the energy.
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The process is very sim ply  show n on th is nex t ch ar t (T it le : Re si­
due Tr ea tm en t Process) whi ch we demo nstra te in ou r pi lot  pl an t at 
College Pa rk , M d.—some of  you  have seen th e pla nt.  W hen  a tho usand 
ton s of  raw  refuse , garba ge , and so on are  burned, we end up wi th 
about a q ua rter  of  that  a s residue .

In othe r words, abo ut th ree-qu ar ters  of the  raw  refuse  is com­
bus tibl e. We end u p with about 250 tons of  residu e. Thi s is th e amoun t 
th at  wou ld be generat ed  by a city of 300,000 p opula tio n. The residue  
goes th ro ug h coarse screen ing , sh red din g, an d ma gnetic sepa ra tin g 
steps to recover the  iron which amoun ts to abo ut 76 tons.

Th e ma ter ial  is fu rthe r gr ou nd  and screened  to sep ara te nonfe r- 
rous me tals such as alu minum,  zinc, lead , and cop per  which add up to  
6.5 tons. Then,  the  glass fra cti on , which by now is finely ground, is 
se pa ra ted into colo red and  colo rless fra ctions. Th e reason fo r do ing  
th at  i s t hat  the colorless  glass  f racti on  can be recy cled  f or  making  new 
gla ss and br ing s about $14 a ton , whereas the  colo red gla ss is wo rth  
some thi ng  l ike $4 a  ton.

Th e th ird of  these four  c ha rts (cha rt ti tl e:  Resources fro m Refus e) 
ag ain illus tra tes , bu t in a di ffe ren t wav, the  process and how it can 
fit into  a city collection  syste m. Here a thousan d tons  a day of refuse  
are  being  inc ine rated, prod uc ing about 250 to ns  of residue . The stea m 
pro duced  is worth  about $214,000.

The recycl ing  p lant  then  handles  65,000 to ns a ye ar  o f resid ue. The 
produc ts recovered are , as you can see, abo ut $296,000 worth  of non-  
fe rrou s ma ter ial s othe r th an  alu minum,  about $249,000 wo rth  of  al u­
min um, $198,000 wo rth  of fer rous  ma ter ial s, $213,000 of  colorless  
gla ss an d $64,000 of  c olore d glass. Th e tot al sala ble  value of  pro ducts  
fro m a to wn  of  300,000 there fore  is about $1 mil lion .

In  othe r words, abo ut a mi llio n do lla rs wo rth  of sala ble  produc ts 
at a cost of opera tio n, inclu din g am ortiz ati on  of the  plan t, of abo ut 
$250,000.

An d th is  las t ch ar t (cha rt ti tl e:  Pr od uc ts in One Ton of  Res idue) 
give s anoth er breakd own th at  might be h elp ful. It  shows t hat in 1 ton  
of  res idue, and  th is  is what we handle each ho ur  in ou r plan t at  Col­
lege Par k,  we produce  an  averag e o f 610 po unds o f f err ou s metal  wo rth  
$3.05. A lum inu m,  32 poun ds wo rth  $3.84. C opper , l ead , zinc , 24 po unds 
wo rth  $1.56. Cla ss, colorless  an d colo red, wo rth  $3.31 and $1, resp ec­
tively . The gross valu e of thes e mate ria ls is $15.76. The tre atmen t cost 
is abo ut $4. leav ing  abo ut $9.73 p er ton as profi t.

Se na tor  Moss. Do you expect th at  th is wou ld hold up on the  la rg er  
scale , t hat  same rat io?

I)r . Osborn. Yes, Se na tor  Moss. We have tested sam ples, severa l tons 
of  sam ples, from  incin era tors all ove r the coun try  and the y are  su r­
pr isi ng ly  unifo rm. In  o ther  words, peop le have about the  same p at te rn  
of  liv ing  wh eth er the y are in Sa lt Lake Ci ty  or New Yo rk,  so we feel 
quite  confident th at  th is  is jus t about the  way  i t will tu rn  out.

You migh t ask then , why do we need to do th is  on a la rg er  scale, if 
we know a ll abo ut it ? One of t he pr inc ipal reasons fo r the  l arge r dem ­
on str at ion pl an t is th at  we need to demo nstra te the process on a lar ge  
enough  scale to convince mayor s, councilm en, and indu st ry  people  th at  
the inc ine rat ed res idu e can be tre ated  on a c omm ercial basis . To build 
pl an ts  of  th is kind  officials of  ou r mu nic ipa lit ies  hav e to sell bonds



and make promises to their  constituents with respect to what they are going to do with the taxpayers ' money—it* they want to be reelected.
They have to be able to say, look, we have seen this p lant, it works, whereas, if they come to College Par k, they see something tha t works also, but it is only a toy  compared to the size of p lant a city needs.Senator Moss. Ordinarily, when you go to a larger scale, you get 

some economies that come in from a larger scale and I wonder whether you have calculated that  ?
Dr. Osborn. Yes; we have. Th at is a very good point, Senator. On a small scale it  costs about $4 a ton, whereas, on the large r scale that we are refer ring to, it could be done for as low as $2 a ton.
Senator  Moss. Is tha t treatm ent cost ? Do you put in any amount for labor?
Dr. Osborn. Tha t is the whole cost, the labor, materia ls and the amortizat ion of the  plan t. The or iginal capital ization cost of the plant.
I would like to-----
Senator Moss. By the way, I  would hope that we could have those 

charts  reduced and placed in the record, and if tha t can be done, we will have them following your explanation.
Dr. Osborn (continuing). I will be very glad to do that.  Along this same line, I  would like to mention a recent publication summariz­ing our solid waste research efforts. The title  of this publication is “Bureau of Mines Research Programs on Recycling and Disposal of Minerals, Metals and Energy Based Solid Wastes.” I would like to make it available to your committee. This report not only describes the process we have been discussing but it also mentions other processes which are so impor tant. For  example, the automobile smokeless in­cinera tor work we have done and the conversion of organic wastes to oil.

PRODUCTS IN ONE TON OF RESIDUE

PRODUCT POUNDS VALUE $
FERROUS ME TA L 610 3.05

ALUMINUM 32 3.84

COPPER. LEAD . ZINC 2 4 4.5 6

GLASS

COLORLESS 552 3.31

COLORED 398 1.00

GROSS VALUE 15.76

TR EA TM EN T COST (2 5 0  TPD) 4 .0 3

NET VALUE 9 73
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2 00  MILL ION TONS

HOUSEHOLD AND COMMERCIAL

GENERATED ANNUALLY

CONTAIN

15 MILLION TONS GLASS

12 MILLION TONS IRON

REFUSE

I MILLION TONS NONFERROUS METALS
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RESOURCES FROM REFUSE

1.000 TONS/DAY

260,000
TONS/YEAR

$ 296.400

STEAM 
218.400 TONS

$214,000

$ 64.675

RESID UE TR EA TM EN T PROCESS
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Se na tor  Moss. We  are  pleased to have  th at . It  wil l be inc orpo rat ed  
by reference  a nd  be in ou r files a nd  a tte nt ion will be c alle d to it in the  
reco rd so th at  we m ay con sul t it.

Tha t is very in te re st ing and rea lly  very he lpf ul to hav e the  te st i­
mony  w hich you  have give n t his  mo rnin g.

I suppos e th a t one th in g th at  is ind ica ted  is th at  a pl an t ough t to 
be bu ilt  in  each  city in a place where stea m could be uti lized  by some 
ene rgy  de man ding  indu str y.  How’ close would it have to be to where 
the  steam could  be u tili zed?

Mr.  Rampacek. Mr.  Ch air man , in ob tain ing our cost  est imate s, we 
have  de ter mi ned th at  there  wou ld be a marke tin g are a of  about 100 
to  150 miles . In  othe r words, if  thes e pl an ts  were located wi th in  a 
radius  of  about 150 miles of the steel pl an ts  and  the no nferrous  in­
du str ies  th at  accept  the  k ind  of  m ate ria ls we a re pro ducin g, t he  figure s 
we have show n on the  ch ar ts hold tru e. An d since a good  dea l of  ou r 
refuse is generated  in and aro un d the  large urba n cen ters which 
na tu ra lly are  in the vic ini ty of  these kin ds of plan ts,  the  figures we 
hav e q uoted  a re  quite firm.

Se na tor Moss. Well , one of  the  in teresti ng  produc ts wou ld be the  
energ y th at cou ld be pro duced  in the  com bus tion  process an d would 
th at  need  to be some plac e where you have a con sum ption of  ene rgy  
necessa ry, some op erat ing plan t ?

Mr.  R ampacek . Yes, it would. Of  course, the  energ y could be con­
verted ei ther  to  s team, w hich cou ld be used  as s uch, o r it cou ld be con­
ver ted  to ele ctr ici ty.  In  ou r est ima tes  here, we hav e assigned a do lla r 
value to the power and  the  stea m, but we hav e no t tak en  cre dit  for 
them. That  wou ld be in ad di tio n to the  value of  the othe r mate ria ls 
recov ered.

Se na tor Moss. IIo w lar ge  a pl an t would  you hav e to have to ge n­
erate  energ y eno ugh  to make it  economical to con vert it  to power, 
electr ica l pow er?

Mr. R ampac ek. A  plan t bu rn ing a tho usand or  1,500 tons of  refuse  
a day . Such an incin erator  can econom ical ly generat e ele ctr ici ty.  The 
Chica go incin erato r, which  is a new one, and was finished about (> 
mo nth s ago,  trea ts  about 1,600 to ns of refuse  a day, and con ver ts the  
hea t into ene rgy , e lec tric ity .

Se na tor Moss. An d using  it  in th ei r electr ica l di str ibut ion system ?
Mr. Rampacek. T ha t is cor rec t. It  is an au xi lia ry  source of  power.
I)r . Osborn. S en ato r Moss, I want to call  your  a tte nt ion to some ex­

hib its  here . We  have worked  on ways  to uti lize the residue pro ducts , 
we have  pro vid ed samples  to indu st ry  to make sure th at  they  can  be 
used. Fo r example, these are  construction  bricks. Th ey  have been 
tes ted  fo r th ei r we ath eri ng  re sist anc e fo r a per iod  of 3 ye ars  a nd  the y 
are  sta nd ing up well. These bri cks are  be ing  used  to co ns tru ct  one 
wall of a pl an t now being bu ilt  in New Jerse y.  Th e bri cks con tain 
about 70 percen t glass reco vere d from the refuse . Here is aluminum 
and here  you can  make  out pa rts  of  tin  cans . The se are  the va luable  
mater ia ls t ha t you ge t ou t of  ore.

I his is a coarse aluminum fra cti on , an d here  is a hea vy, nonferr ou s 
fra cti on  whi ch conta ins  the  zinc  and lead . He re  is the  nonm agnetic  
glass mixture  be fore we separat e it into c olore d and  co lorless f rac tio ns . 
Th is is glas s wool.
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We sent  10 to ns  o f ou r glass to a com mercial  glass co nta iner  m an u­
factur in g pl an t which  made a ha lf- mill ion beer  bot tles like  the  one 
1 have here. O f course , the y a re  pe rfe ctl y acceptable .

Se na tor Moss. Th is is a fu ll process o f m elt ing it down an d rec as tin g 
it  in to a b ott le ?

Mr.  O sborn. Yes. In  o ther  w ords , a lth ou gh  peop le in the  t rade  know 
th at  you can use waste gla ss to do th is,  it  is he lpfu l to demo ns tra te 
to the gen era l pub lic which is n ot  aware  t hat  was te glass is use ful . In  
othe r words, it does not  d ete rio rat e. You can  r emelt  i t a nd  use it again .

Fi na lly , f ollow ing  good m eta llu rg ical pract ice , we have  me lted  down 
some of  the res idu e prod uc ts an d cas t the m int o alu minum,  zinc, 
bras s, and copper ing ots . One othe r po in t I wa nt to  emphasize , and 
th at  is th at  the sepa ra tio n proc ess is very simple. Th e indiv idua l sep ­
arat ion processes we use are  off the  she lf. The se are  well kno wn in 
the  mini ng  and mine ral  pr ep ar at io n indu str y.  W ha t the Bu rea u has  
done is to  selec t the  various  screens, ma gnetic sepa ra tor s an d othe r 
equ ipm ent  and pu t the m toge ther  into a syste m. We di dn 't have to 
develop  new ma chine ry.  That  was the im po rtan t th in g th at  w as done.

Fi na lly , if  you or  any  of yo ur  colleagu es wou ld like  a lit tle  ki t to 
show  w ha t is d one  w ith  was te glass, th is is so me thing  th at  was p ut  ou t 
by the  Glass Co ntaine r I ns tit ut e.

Se na tor Moss. That  would  be ve ry i nte res tin g.
We ll, I apprec iat e very mu ch ha ving  y ou r tes tim ony an d yo ur  ex­

plan at ions  here th is  mo rning . Mr.  Ra mp acek’s as well. Of course, it 
docs offer  a gr ea t deal  of hope ra th er  th an  ju st  being conti nu all y 
bu rie d in refuse  a nd  ha ving  i t cost us $16 mi llio n wi th no re tu rn . Th is 
ind ica tes  that  we ca n recover enou gh p erha ps  to  pay f or  the process of 
pick ing it  up , bu t make even  a sma ll pro fit.  Beyond th at , eno ugh to 
am ort ize  the  b ui ld ing of the  pl an t an d the op erat ing of the  p lant , and 
of  course, the fa ll- ou t th at  is ap pe al ing to you  gen tlem en an d to th is 
commit tee is th at  by rec ycling an d us ing  ove r and ove r ag ain  ou r re ­
sources, we take  some of  the pre ssu re off of  ou r dw indl ing rese rves  
th at  bo ther  us grea tly .

Mr.  Osborn. Yes, th at  has been the  pr im ar y in ter es t of  t he  Bu reau  
over the years —w orking  on the  mine ral resources  problem .

Se na tor Moss. I do commend you very much fo r the research done  
by the  Bu rea u up  to  thi s p oint  and  th e visi on you have  in  exp an ding  it  
sti ll fu rthe r. We  are  con cern ed about it  here an d hav e been glad  to 
have y ou r testimo ny before  us to day .

We  than k y ou v ery  much, and thi s w ill conclude wha t we have  sch ed­
uled fo r t hi s m orn ing .

(W hereu pon, at  4 p.m. on Ju ly  26 ,197 2, t he  hea rin g was ad jou rned , 
subje ct to  the  call of  the C ha ir. ) o
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