
- -?--.---*.. 
. .  

.. . . . . . - 



DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



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



RESEARCH REPORTING SERIES 

Research reports of the Office of Research and Development, U.S. Environmental 
Protection Agency, have been grouped into nine series. These nine broad cate- 
gories were established to facilitate further development and application of en- 
vironmental technology. Elimination of traditional grouping was consciously 
planned to foster technology transfer and a maximum interface in related fields. 
The nine series are: 

1 .  
2. 
3. 
4. 
5. 
6 .  
7. 
8 .  
9. 

Environmental Health Effects Research 
Environmental Protection Technology 
Ecological Research 
Environmental Monitoring 
Soc ioeconomic Environmental Studies 
Scientific and Technical Assessment Reports (STAR) 
Interagency Energy-Environment Research and Development 
"Special" Reports 
Miscellaneous Reports 

This report has been assigned to the ENVIRONMENTAL PROTECTION TECH- 
NOLOGY series. This series describes research performed to develop and dem- 
onstrate instrumentation, equipment, and methodology to repair or prevent en- 
vironmental degradation from point and non-point sources of pollution. This work 
provides the new or improved technology required for the control and treatment 
of pollution sources to meet environmental quality standards. 

This document is available to the public through the National Technical Informa- 
tion Service, Springfield, Virginia 221 61 



EPA--600/2-77-155a 

DE82 901403 

EPA-600/2-77- 155a 
September 1977 

ST. LOUIS DEMONSTRATION FINAL REPORT: REFUSE PROCESSING PLANT 
EQUIPMENT, FACILITIES, AND ENVIRONMENTAL EVALUATIONS 

D. E. Fiscus 
P. G. Gorman 
M. P. Schrag 
L. J. Shannon 

Systems Section 
Midwest Research Institute 
Kansas City,Missouri 64110 y / 7  / D O 0  

Contract No. 68-02-1324 and 68-02-1871 

Project Officers 

Carlton Wiles 
Solid and Hazardous Waste Research Division 
Municipal Environmental Research Laboratory 

Cincinnati, Ohio 45268 

James Kilgroe 
Industrial Environmental Research Laboratory. 
Research Triangle Park, North Carolina 27711 

Rob e r t Ho 11 oway 
Office of Solid Waste Management Programs 

Washington, D.C. 20460 

MUNICIPAL ENVIRONMENTAL RESEARCH LABORATORY 
OFFICE OF RESEARCH AND DEVELOPMENT 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
CINCINNATI, OHIO 45268 

PORTIONS OFTHIS QEP0RT ARE ILLEGIBLE. It 
has been reprodilccd from the best avaihble 
copy to permit the broadest possible avail. 
ability. 



DISCLAIMER 

This report has been reviewed by the Municipal Environmental 
Research Laboratory, U.S. Environmental Protection Agency, and approved 
for publication. 
reflect the views and policies of the  U.S. Environmental Protection Agency, 
nor does mention of trade names or commercial products constitute endorse- 
ment or recommendations for use. 

Approval does not signify that the contents necessarily 

ii 



FOREWORD 

The Environmental Protection Agency was created because of increas- 
ing public and government concern about the dangers of pollution to the 
health and welfare of the American people. Noxious air, foul water, and 
spoiled land are tragic testimony to the deterioration of our natural 
environment. The complexity of that environment and the interplay bet- 
ween its components require a concentrated and integrated attack on the 
problem . 

Research and development is that necessary first step in problem 
solution and it involves defining the problem, measuring its impact, 
and searching for solutions. The Municipal Environmental Research 
Laboratory develops new and improved' technology and systems for the 
preservation and treatment of public drinking water supplies, and to 
minimize the adverse economic, social, health, and aesthetic effects of 
pollution. This publication is one of the products of that research; a 
most vital communications link between the researcher and the user 
community. 

The St. Louis-Union Electric-EPA refuse fuel project was the 
first demonstration of the use of solid waste as a supplementary fuel 
in power plant boilers for generating electricity. In addition to the 
demonstrations, research tasks were conducted to evaluate the processing 
plant and the power plant operations. This report presents the results 
of the processing plant evaluations. It provides data on plant material 
flows and operating parameters, plant operating costs, characteristics 
of plant material flows, and emissions from various processing operations. 
A separate report will provide similar information on the evaluations 
conducted at the power plant which burned the refuse derived fuel. 

Francis T. Mayo, Director 
Municipal Environmental Research 
Laboratory 
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ABSTRACT 

This report presents the results of processing plant evaluations 
of the St. Louis-Union Electric Refuse Fuel Project, including equipment 
and facilities as well as assessment of environmental emissions at both 
the processing and the power plants. Data on plant material flows and 
operating parameters, plant operating costs, characteristics of plant 
material flows, and emisssions from various processing operations were 
obtained during a testing program encompassing 53 calendar weeks. 

Refuse derived fuel (RDF) is the major product (80.6% by weight) 
of the refuse processing plant, the other being ferrous metal scrap, a 
marketable by-product. Average operating costs for the entire evalua- 
tion period were $8.26/Mg ($7.49/ton). The average overall processing 
rate for the period was 168 Mg/8-hr day (185.5 tons/8-hr day) at 31.0 
Mg/hr (34.2 tons/hr) . 

Future plants using an air classification system of the type used 
at the St. Louis demonstration plant will need an emissions control 
device for particulates from the large de-entrainment cyclone. Also 
in the air exhaust from the cyclone were total counts of bacteria and 
viruses several times higher than those of suburban ambient air. No water 
effluent or noise exposure problems were encountered, although landfill 
leachate mixed with ground water could result in contamination, given 
low dilution rates. 

This report was submitted in fulfillment of Contract No. 68-02-1324 
and Contract No. 68-02-1871 by Midwest Research Institute under the 
sponsorship of the U.S. Environmental Protection Agency. This report 
covers the period September 23, 1974, to September 30, 1975. 
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INTRODUCTION 

The S t .  Louis  Union Elec t r ic  S y s t e m  i s  t h e  f i r s t  demonst ra t ion  p l a n t  i n  
t h e  U.S. t o  p r o c e s s  raw municipal  waste  f o r  use  a s  a supplementary f u e l  i n  power 
p l a n t  b o i l e r s .  I n  a d d i t i o n  t o  producing a f u e l ,  f e r r o u s  m e t a l s  a r e  recovered  
from t h e  waste  f o r  u s e  a s  a s c r a p  charge i n  s t e e l  product ion.  Two s e p a r a t e  f a -  
c i l i t i e s  comprise t h e  system--a p r o c e s s i n g  p l a n t  o p e r a t e d  by t h e  C i t y  of S t .  
Louis  and two  i d e n t i c a l  b o i l e r s  (Combustion Engineer ing,  125 Mw, t a n g e n t i a l l y  
f i r e d ) ,  which were modif ied t o  f i r e  shredded,  a i r  c l a s s i f i e d  r e f u s e  along wi th  
p u l v e r i z e d  c o a l  a t  t h e  Union E l e c t r i c  Company's Meramec P l a n t  n e a r  S t .  Louis. 

T h i s  demonst ra t ion  f a c i l i t y  had been i n  o p e r a t i o n  f o r  over  2 y e a r s  and had 
shown t h a t  such a system i s  a workable method f o r  u t i l i z i n g  processed  munic ipa l  
r e f u s e  a s  a supplementary f u e l ,  and t h a t  a s a l e a b l e  by-product ( f e r r o u s  m e t a l  
s c r a p )  can  a l s o  be  recovered.  S i n c e  t h e  S t .  Louis f a c i l i t y  h a s  been i n  o p e r a t i o n ,  
s e v e r a l  s i m i l a r  f a c i l i t i e s  have been p l a c e d  under c o n s t r u c t i o n ,  o r  a r e  be ing  
planned i n  o t h e r  c i t i e s .  Because of  t h a t  and t h e  growing i n t e r e s t  i n  t h i s  r e s o u r c e  
r e c o v e r y  method, EPA expanded t h e i r  demonst ra t ion  program a t  St.  Louis  t o  p e r m i t  a 
more d e t a i l e d  s tudy  of t h e  performance and c h a r a c t e r i s t i c s  of t h e  o p e r a t i o n  i n c l u d -  
i n g  environmental  a s p e c t s .  

E P A  c o n t r a c t e d  wi th  MRI t o  conduct a t e s t  and e v a l u a t i o n  program a t  t h e  S t .  
Louis  demonst ra t ion  f a c i l i t y .  T h i s  program inc luded  equipment and f a c i l i t i e s  
e v a l u a t i o n s  and environmental  assessments  a t  both t h e  r e f u s e  p r o c e s s i n g  p l a n t  
o p e r a t e d  by t h e  C i t y  of  S t .  Louis  and t h e  r e f u s e  f i r i n g  f a c i l i t y  o p e r a t e d  by 
Union E l e c t r i c  Company's Meramec Plant. 

T h i s  r e p o r t  p r e s e n t s  t h e  r e s u l t s  of t e s t  and e v a l u a t i o n  a c t i v i t y  a t  t h e  
p r o c e s s i n g  p l a n t  dur ing  t h e  1-year  (53-week) p e r i o d  of September 23,  1974, 
through September 30, 1975. I n  o r d e r ,  t h e  r e p o r t  p r e s e n t s  ( a )  approach, ( b )  
e v a l u a t i o n  of f a c i l i t i e s ,  ( c )  p l a n t .  m a t e r i a l  f low and c h a r a c t e r i z a t i o n ,  and 
( d )  environmental  eva lua t ion .  



CONCLUSIONS AND RECOMMENDATIONS 

RDF has approximately 42% the heating value and 2.7 times the ash 
content of Illinois Orient 6 coal. However, the refuse fuel has only 
approximately 12% the sulfur content and 35% the nitrogen content of the 
coal. 
able by-product that was utilized as part of the scrap charge at a near- 
by steel mill. On the average by weight, RDF represents 80.6% and re- 
covered ferrous metal 4.5% of the processed raw refuse. 
material which was landfilled had very low energy content. There is 
little value in trying to recycle the rejects to recover energy. 

The ferrous metal recovered by the processing plant is a market- 

The plant reject 

As would be expected, operating costs per megagram (Mg) of RDF 
produced increase rapidly when the plant is operated below its design 
capacity. Total monthly operating costs for the refuse processing plant 
plus the receiving facility ranged from $4.45 to $57.99/Mg ($4.04 to 
$52.6/ton) represented that month when the plant was operated near 
design capacity and no unscheduled shutdowns occurred. Average total 
operating costs for the entire 1-year evaluation period were $8.26/Mg 
($7.49/ton) . 
ASSESSMENT OF ENVIRONMENTAL PROBLEMS 

Future plants using an air classification system of the type used 
at the St. Louis demonstration plant will need an air emission control 
device to control particulate emissions from the large de-entrainment c 
cyclone. Particulate concentration in the air exhaust to atomosphere 
from this cyclone averaged 0.57 g/Nm3 (0.25 grains/ft3). Also total 
counts of bacteria and viruses at levels several times higher than that 
found in suburban ambient air were found in this air exhaust. 

The quantity of water effluent from washdown of the plant is small, 
and no water pollution problem exists. 

A sound survey of the plant revealed several locations above 90 dBA, 
the maximum allowable level for continuous 8-hr exposure. However, no 
worker is present at these locations for 8 hr or more. Therefore, no 
worker noise exposure problems presently exist. 

An analysis of laboratory-produced leachate from the processing plant 
products that might be landfilled (RDF and magentic belt rejects) was 
performed . The results of this analysis indicated that if leachate from a 
landfill were to be mixed with groundwater, contamination could result 
if the dilution rate of leachate to groundwater were not high enough. 
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PROCESSING PLANT OPERATIONS 

The overall processing rate average for the entire test period 
was 168 Mg/8-hr day (185.5 tons/8-hr day) at 31.0 Mg/hr ( 3 4 . 2  tons/hr) . 

In the first 2 weeks of the test period, the plant was operated at 
maximum capacity of 272  Mg/8-hr day (300  tons/8-hr day), demonstrating 
that the plant was capable of sustaining this rate at least over a 2-  
week period. The maximum processing rate achieved for a 1-day average 
was 45.8 Mg/hr (50 tons/hr). 

Two major equipment breakdowns occurred at the processing plant, 
breakage of a drag chain conveyor to the air classifier, and failure 
of the hammermill electrical system. Several plant shutdowns occurred 
due to.equipment maintenance outages at the Union Electric power plant, 
and once for repair of an electrical substation serving the refuse 
processing plant. 
ment, planned shutdowns also occurred to perform normal maintenance. 

A s  is the case with any facility having mechanical equip- 

The plant material balance by weight showed that plant output aver- 
aged 7 . 6 %  less than the plant input. 
ticulate loss from the air classifier and dust collection system were 
identified to account for 1.6% loss, leaving a 6% unaccounted error. It 
is theorized that moisture loss from the hammermill is the major cause 
of this material loss. 

Scale error and moisture and par- 
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APPROACH 

The t e s t  and e v a l u a t i o n  program conducted by MRI a t  the process ing  p l a n t  
inc luded  t h r e e  pr imary  areas of i n v e s t i g a t i o n :  

1. Equipment and f a c i l i t i e s  eva lua t ion ;  

2 .  C h a r a c t e r i z a t i o n  of p l a n t  f low streams; and 

3 .  Environmental  e v a l u a t i o n s .  

The s p e c i f i c  items inc luded  i n  t h e  program a r e  d e t a i l e d  i n  Table  1 and 
served  as  t h e  b a s i s  f o r  development of  t h e  t e s t  schedules  and procedures .  The 
program c o n s i s t e d  of  sampling and a n a l y s i s  and equipment and f a c i l i t i e s  evalu-  
a t i o n  f o r  t h e  53-week t e s t  p e r i o d  accord ing  t o  t h e  t es t  program shown below. 

P r o [I u c  t i  o I 
week No.- af  

1 ,2  
3- 5 

6 
7 

8 

9- 11, 
13- 23 
24-26  
27 

36 
2 8 - 3 2  

3 7 - 3 8 ,  
40- 45 

Speci Eied d a i l y  
raw re fuse  

p r o c e s s e d ,  Mg ( t o n s )  

2 7 2  ( 3 0 0 )  
136+ (150+) 

Nonspeci f i ed 
Nonspecif i e d  

A s  r e q u i r e d  f o r  normal 
Mg/hr r a t e  

Nonspecif i e d  

Nonspecif ied 
Nonspecif i e d  
Nonspecif i e d  

A s  r e q u i r e d  f o r  normal 

Nonsp ec i f i ed 
Mg/hr r a t e  

Refuse sampling schedule  

Dai ly  (8 streams sampled) 
Dai l y  ( 4 i n p u t  1 ou tpu t s t reams 

None - environmental  t e s t i n g  a t  U.E. 
None - prepa re  f o r  environmental  

t e s t i n g  a t  p rocess ing  p l a n t  
Dai ly  - environmental  t e s t s  a t  

p rocess ing  p l a n t  ( 5  i n p u t  /ou tpu t 
s t reams sampled) 

Weekly composi te  f o r  5 i n p u t / o u t p u t  
s t 1: e ams 

Dai ly  (5  i n p u t / o u t p u t  streams sampled) 
Dai ly  (F ine  Grind Emission T e s t s )  
Dai ly  (5  i n p u t / o u t p u t  s t reams sampled) 
Dai l y  (ha  z ardou s e m i  s s i  on t e s t i n g  ) 

sampled) 

Dai ly  ( 5  i n p u t l o u t p u t  s t reams sampled) 

- a /  Numller o f  weeks l e s s  than  57 because o f  8 weeks wi th  no product ion.  
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T a b l e  1. PROCESSING PLXVT--SPECIFIC EQUIPMENT, FACILITIES,  
AND ENVIROEMENTAL EVALLUATIONS 

1. M a t e r i a l  b a l a n c e  t 3  d e t e r m i n e  amoun t  ( b y  w e i g h t )  oE m a t e r i a l  e n t e r i n g  
p l a n t  v e r s u s  a m o u n t s  of r e f u s e  f u e l  a n d  b y - p r o d u c t s  p r o d u c e d .  

2 .  D e t e r m i n e  h e a t i n g  v a l u e  of material e n t e r i n g  p l a n t  v e r s u s  h e a t i n g  v a l u e  
o f  r e f u s e  f u e l  p r o d u c e d  ( i . e . ,  d e t e r m i n e  how much o f  p o t e n t i a l  h e a t -  
i n g  v a l u e  may b e  l o s t  i n  b y - p r o d u c t  s t r e a m s ) .  

3 .  C h a r a c t e r i z a t i o n  o f  v a r i o u s  mater ia l  f l o w s  as  t a :  

M o i s t u r e  c o n t e n t  
Aih c o n t e n t  
B u l k  d e n s i t y  
S i z e  a n a l y s i s  
H e a t i n g  v a l u e  
C o m p o s i t i o n  ( p e r c e n t - p a p e r ,  p l a s t i c ,  y;oo.l, 3 i a s s ,  m a g n e t i c  m e t a l ,  

C h r n i c a l  a n a l y s e s  ( F e ,  A l ,  Cu,  P b ,  X i ,  Zn) 
u t h e r  m e t a l s ,  o t h e r  o r g a n i c s ,  n i s c e  1 l . a n e o u s )  

$. C h a r a c t e r i z a t i o n  o f  e q u i p m e n t  as t o :  

Amperage  ( n a m e p l . a t e  a n d  a c t u a l )  
R Pl 
A i r  f l o w  ( b l o w e r s )  
Belt j r i d t h  a n d  s p e e d  ( c o n v e y o r s !  
G r a t e  s i z e  ( h a m m e m i l l )  
Downtime a n d  m a i n t e n a n c e  r e q u i r e m e n t s  o r  n o d i f i c a t i o n s  
P h y s i c a l  s i z e  o f  e q u i p m e n t ,  e t c .  

5 .  Use t h e  a b o v e  i n f o r m a t i o n  t o  e v a l u a t e  t h e  s y s t e m  a n d  i t s  c o m p o n e n t s .  
T h i s  e v a l u a t i o n  w i l l  i d e n t i f y  o p e r a b i l i t y  a s  we l l  as c a p a b i l i t y  L n  
t e r m s  o f :  

S h r e d d i n g  s i z e  
S e p a r a t i o n  e f f i c i e n c y  ( e n e r g y  r e c o v e r y )  
F e r r o u s  ne ta t  r e c o v e r y  e f f i c i e n c y  
O p e r a t i n g  h o u r s  a n d  d o w n t i m e  
P l a n t  o p e r a t i n g  c o s t s  
E l e c t r i c  p c w e r  r e q u i r e d  p e r  t c n  o f  r e f u s e  
Total c o s t s  p e r  t o n  o f  refuse  processed 

6 .  Q u a n t i f y  a n d  c h a r a c t e r i z e  a i r ,  l i q u i d  a n d  s 
p r o c e s s i n g  p l a n t  t o  i n c l u d e :  

p r o c e s s e d  

l i d  siaste e f f l u  n t s  f r o m  t h  

A i r  e m i s s i o n s  f r o m  ADS c y c l o n e  
Air  e m i s s i o n s  f r o m  HX c y c l o n e  
E f f l u e n t  f r o m  area w a s h d a r n  a c t i v i t i e s  
Reject ma te r i a l  h a u l e d  ts l a n d f i l l  

5 



Even though r e f u s e  samples were n o t  taken dur ing  weeks 6 ,  7 ,  1 2 ,  3 3 ,  34 ,  
35, and 39, p l a n t  m a t e r i a l  f lows, man-hours, and c o s t s  were recorded. 

Recording of p l a n t  downtime, maintenance requi rements ,  o p e r a t i n g  c o s t s ,  
e tc . ,  was performed and compiled on a monthly b a s i s  f o r  t h e  f u l l  year.  

A flow diagram of t h e  r e f u s e  p rocess ing  p l a n t  and t h e  m a t e r i a l  sampling 
l o c a t i o n s  a r e  shown i n  F igu re  1. F igu re  2 shows t h e  RDF-receiving f a c i l i t y  lo -  
c a t e d  31 km (19 m i l e s )  away a t  t h e  power p l a n t .  No samples were t aken  a t  t h e  
r e c e i v i n g  f a c i l i t y ,  because on ly  RDF was handled a t  t h i s  f a c i l i t y  and RDF had 
been p r e v i o u s l y  sampled a t  t h e  p rocess ing  p l a n t .  However, i t s  equipment d e s c r i p -  
t i o n  was recorded ,  and t h e  c o s t  of i t s  o p e r a t i o n  i s  inc luded  i n  t h e  c o s t  analy- 
s i s  of t h e  r e f u s e  p l a n t .  

The m a t e r i a l  sampling and a n a l y s e s  performed dur ing  t h e  t es t  p e r i o d  a r e  
shown i n  Tab les  2 through 4. Samples of t h e  m a t e r i a l  f low s t reams were taken  
us ing  a 9 . 5 - l i t e r  (10-q t )  c o n t a i n e r .  Th i s  c o n t a i n e r  was manually passed  through 
t h e  m a t e r i a l  f low s t r eams  i n  f r e e  f a l l  a s  they  were being d i scha rged  from a con- 
veyor b e l t .  By sampling t h e  m a t e r i a l  i n  f r e e  f a l l ,  a r e p r e s e n t a t i v e  sample was 
obta ined .  E i t h e r  two o r  f o u r  d a i l y  samples were t aken  t o  form a d a i l y  o r  weekly 
composite sample a s  shown i n  Tab les  2 through 4. The d a i l y  samples were e q u a l l y  
spaced throughout  t h e  day. For example, i f  the p l a n t  ope ra t ed  4 h r ,  and t h e  Sam- 
p l i n g  program s p e c i f i e d  f o u r  samples p e r  day, t h e n  a sample was taken  once p e r  
hour. 

The d a i l y  samples were s t o r e d  i n  a 7 5 - l i t e r  (20-gal.)  s e a l e d  c o n t a i n e r .  
Samples f o r  a n a l y s i s  were p repa red  by f i r s t  manually w e l l  mixing t h e  composite 
samples us ing  a sma l l  spade, and then  e x t r a c t i n g  two p o r t i o n s .  A 9 - l i t e r  (0.3- 
f t  ) p o r t i o n  was s e n t  t o  a l a b o r a t o r y  f o r  de t e rmina t ion  of  a l l  i t e m s  excep t  
bu lk  d e n s i t y  and hand p i c k  composition. A 2 0 - l i t e r  (0 .7- f t3)  p o r t i o n  was used 
f o r  bu lk  d e n s i t y .  The m a t e r i a l  was poured i n t o  a 17 .56 - l i t e r  (0.62-ft3) round 
c o n t a i n e r  i n  a c a r e f u l  manner so  a s  t o  avoid  packing, and then  s t r u c k  o f f  t o  
i n s u r e  a level f i l l .  The n e t  weight of t h i s  c o n t a i n e r  was determined and t h e  
bu lk  d e n s i t y  c a l c u l a t e d .  A sma l l  p o r t i o n  of t h i s  m a t e r i a l  was then  u t i l i z e d  
f o r  t h e  hand p i cked  composition. 

3 

Composition a n a l y s i s  was performed us ing  on ly  a hand-held magnet t o  ex- 
t r a c t  f e r r o u s  me ta l ,  s e v e r a l  tongs ,  and a 6-mm (0.25-in.) squa re  mesh s c r e e n  
t o  a i d  i n  s e p a r a t i o n  of  t h e  sample i n t o  i t s  v a r i o u s  components. 
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F i g u r e  1. Flow diagram of process ing  f a c i l i t y  and m a t e r i a l  sampl ing l o c a t i o n s  
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Figure  2. F l o w  diagram of r e f u s e  f u e l - r e c e i v i n g  f a c i l i t y  
a t  Union E l e c t r i c  Company's Meramec Power P l a n t  
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T ~ b l e  4. SACIPLING kVND .ANALYSES PEWOWIEU 
( B a s e l i n e  11) 

Ibvembcr 18, 1974, t l l r o u g h  March 2 1 ,  1975 
(Two D d i l y  Samples  T a k e n  t o  Form a Weekly Ca1lposiL.e !;ample) 

S t r e a m  
i d c n t i f i c a t i o n  

S 1  - l l ami i e rmi l1  d i s c h a r g e  

S2 - C y c l o n e  s e p a r a t o r  bottcnas 

55 - M a g n e t i c  be1.t. r e j e c t s  

S7 - M a g n e t i c  d rum r e j e c t s  

S8 - F e r r o u s  n i e t a l  b y - p r o d u c t s  

M o i s t u r e  

YX 

SX 

YX 

XX 

XX 

XX 

Bu 1 k i l e d t i n y  P r o x i m d t c  I I l t i n l a t c :  Compo- E l e t a l s  
- Ash d e n s i t y  S i z e  v a l u e  a n a l y s i s  a n a l y s i s  s i t i o d '  a n a l y s i s  

xx xx x s . ,y.: .. . XX ..I v y- 

xx x s XX SU xx X.Y s k- 

bl 

b /  

.I ._ c :  s s S x .*iX x x  .\ . 

XX x x  xx XX- 
c /  

YX XX XS XX x# 

- a/  - t/ C h e m i c a l  a n a l y s e s  t o  d e t e r m i n e  p e r c e n t  Fe, 121, Cu, PL, Ni, a n d  2.11. 

- c/ V i s u a l  a i i o l y s i s  f u r  n i c t d l l i c  conipoi ients  ( w t  % - t i n  c a n s ,  ferrous m e t a l ,  . \ I ,  dnd Cu) .  
XX = h n a l y s i s  p e r f o n l i e d  o n  w c c k l y  c m p o s i t e  sample. 

C o m p o s i t i o n  ( w t  Yq - p a p e r ,  p l ~ s t i c ,  wood, glass, m.,gnetic i n e l d l s ,  o t h e r  met .~ ls ,  u r g a n i c s ,  m i s c e l l a n e o u s ) .  



EVALUATION OF FACILITIES 

A l l  t h e  r e f u s e  sample ana lyses  and p l a n t  o p e r a t i n g  d a t a  c o l l e c t e d  were 
compiled and ana lyzed  wi th  t h e  aim of meet ing t h e  o b j e c t i v e s  of  t h e  equipment 
and f a c i l i t i e s  e v a l u a t i o n  as  l i s t e d  p r e v i o u s l y  i n  Table  1. The r e s u l t s  have 
been summarized and a r e  p r e s e n t e d  i n  t h e  fo l lowing  s e c t i o n s  o f  t h i s  r e p o r t .  
Tabu la t ions  of  a s s o c i a t e d  d a t a  a r e  p re sen ted  i n  t h e  f o u r  appendices  a s  fo l lows:  

>k Appendix A - D e s c r i p t i o n  of P l a n t  Equipment and P l a n t  Cos ts ;  

;': Appendix B - C h a r a c t e r i z a t i o n  of P l a n t  Input /Output  Streams; 

;k Appendix C - Environmental  Tes t  Procedures  and Data; and 

y': Appendix D - S t a t i s t i c a l  Eva lua t ion  of P rocess  Stream Samples. 

PLANT OPERATIONS 

A d a i l y  log of  p l a n t  p roduc t ion  r a t e s  and p l a n t  a c t i v i t y  du r ing  t h e  t e s t  
p e r i o d  i s  p r e s e n t e d  i n  Appendix Table  A-9.  A weekly summary of t h e  d a i l y  p l a n t  
a c t i v i t y  i s  con ta ined  i n  t h e  fo l lowing  Table  5 .  Because t h e  bu lk  of  t h e  p l a n t  
equipment i s  l o c a t e d  o u t s i d e ,  ambient tempera ture  and humidi ty  were recorded  
(F igu re  3 )  f o r  each t e s t  day t o  show t h e  environment i n  which the equipment 
was ope ra t ing .  

O f  t h e  53 weeks compris ing t h e  t e s t  p e r i o d ,  p l a n t  p roduc t ion  of r e f u s e  
de r ived  f u e l  (RDF) occur red  du r ing  45 weeks, l eav ing  a ba l ance  of 8 weeks wi th  
no p roduc t ion  because of  t h e  fo l lowing  reasons.  

12 



Table 5. PWCESSINC PLANT L'€FY.LY ACTIVIR 

Is Processing, Not Vork bays Per Week) 
(Average Rav Refuse Processed Is 4verage f o r  Days P1ar.t 

Week of 
production 

(No, ) 

1 
2 
3 
4 
5 
h 

7 
A 
9 

I1 

12 
I J  

14 
1 5  
I6 
17  

19 
2 0 

2 1  
22 
2! 
24  
25 
26 
27 
28  
29  
30 
.I I 

12 

llJ 

i n  

3 1  
14 
35 
I6 

! 7  

19 
w 
4 1  
4 2  
6 3  
44 
4 5  

18 

Weekly average 
raw r e f u s e  

Date 1974 processed 

0 23 277.4 
9 30 ZH0.1 

lil 7 I f :  3.9 
I l l  14 176.3 
10 21 140.9 
1 r: 28 121.4 
I I  I 'I 

I I  I1  105.4 
! 1  1 8  l''3.1 
I 1  25 210.0 
I ?  2 158.9 
I ?  Q 126.1 
12 l h  I 1  

12 2 3  110.8 
12 30 176.2 

I 6 151.3 
IY75 

1 
I 
I 
2 
2 
L 

1 

1 

4 
4 
4 
4 
5 
5 

5 
5 
6 
h 
h 
h 
6 
7 
7 
7 
1 
A 
8 
8 
8 
9 
9 

9 
9 
1 

Total averaye 1,)r 
4 5  weeks 0 1  
produc t l n n  

Maximum value 

Minlmwii va lue  

I !  154.6 
20 126.4 
L I  165.5 

! 163.1 
IO 94.5 
21 110.8 

1 127.7 
10 129.2 
I 1  152.4 
24 204.1 
3 1  270.3 

7 222.2 
14 2Z9.2 

28 ?l6.@ 
5 54.8 

12 241.7 

1Q 214.7 
26 0 

2 '1 
9 41.5 

16 85.1 
23 86.9 
JCI 112.7 
7 158.5 

14 208.5 
21 53.4 
28  173.5 

4 256.9 
11 253.5 
18 20l.b 
25 244.0 

1 217.2 
8 0  

?.? 0 
2') Il 

24 0 

21 187.1 

15 n 

- 

lb8.J 

!;i.li 

19. I 

15.2 
17.3 
75 .5  
j4.4 
J2.8 
27.8 
0 

27 .h  
29.3 
26.9 
29.8 
26.7 

40.1 
12.0 

il.6 
22.2 
29.1 
11.2 
I0.h 
10.8 
11.7 
0 

28.5 
!Q.6 
31.3 
13.4 
?4.7 
14.7 
2 9 .  1 

23.7 
28.8 
42.2 
16.5 

i2.6 
0 
0 
j5.6 
26.9 
2L.9 
24.6 
27.9 
13.7 
18.9 
29.7 
36.7 
31.8 
29.5 
!3.1 
11.8 
0 
0 
@ 
0 

1 

- 

!l.@ 

45.8 

18.4 

Days p l a n t  n o t  p rocess ing  
( 5  dayslwcek minus processing days) 

- No. 

1 

2 
5 
1 

'I 
7 

5 
4 
I 

I 
2 

1 
I 
I 
2 
5 
1 
1 
4 

1 

4 

1 

5 
5 

4 
4 
I 

ld/ 
4 

I 
1 
2 
1 
I 

I 
5 
5 
5 

Reason 

Holiday 

Holiday and maintenance 
Holiday and power p l a n t  maintenance 
1101 idav 

Holiday and ADS [an rnaintenaiice 
At las  bin bearing f a i l u r e  
At las  b i n  b e a r i n s  and ADS drag cha in  
ADS drag chain t a i l u r e  
Holiday and ADS drag chain i a i l u r e  
Holidnv 

Storage b in  f u l l  
Holiday and maintenance 

Storage b in  f u l l  
Storalte b i n  f u l l  
Ho 11 day 
Holldav and At las  Sln  hydraul ic  systeir 
At!as b in  hydraul ic  system t a i l u r e  
Power p l a n t  maintenance 
Power p l a n t  maintenance 
Maintenance 

ADS cyclone maintenance 
Power p 1 a n t  main L enance 

Holiday and power p l a n t  maintenance 
Receiving bui ld ing  screw conveyor bearing 

H m e m i l l  e l e c t r i c a l  connection t a i  l u r e  
Hamnemill e l e c t r i c a l  connection f a i l u r e  
Hamnemill e l e c t r i c a l  connection f a i l u r e  
Maintenance 
Maintenance 
Repair of e l e c t r i c  power subs ta t ion  
Holiday 

S t r i k e  a t  power p l a n t  
S t r i k e  a t  power p l a n t  
S t r i k e  a t  power p l a n t  
S t r i k e  a t  power p l a n t  
S t r i k e  a t  power p l a n t  
S t r i k e  a t  power p l a n t  
Hmmnemi 11 mainteiiance 
Holiday 
S t r i k e  a t  power p l a n t  
S t r i k e  a t  power p l a n t  
S t r i k e  a t  power p l a n t  
S t r i k e  st power p l a n t  
(9/?11!75 End o f  1-year t e s t  and eva lua t ion  

program. This data  s e l e c t e d  because of 
cunvenlence for p l a n t  accounting purposes.) 

f a i l u r e  

J u l y  1 3 ,  1 Q ; 5 .  This  s!iarply reduced r e f u s e  processing - a l  S t r l k e  a t  pourr plarit cmmenced 4unda.J. 
p l a n t  o p r r a t i u n s  because a l l  K!F produced a l t e r  t l i a t  d a t e  was l a n d f i l l e d .  
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A 
No. o f  weeks Reason f o r  no p l a n t  p roduc t ion  of  RDF 

3 S t r i k e  a t  Union E l e c t r i c  Power P l a n t  
2 Hammermill e l e c t r i c a l  Ca i lu re  
1 Hydraul ic  s y s t e m  f a i l u r e  - s t o r a g e  b i n  ( A t l a s  b i n )  a t  

power p l a n t  
1 F a i l u r e  of ADS drag  conveyor 
1 Planned maintenance outage  a t  power p l a n t  

P roduc t ion  d i d  n o t  occur  on every day of eve ry  week of  product ion .  During 
t h e  t o t a l  t e s t  p e r i o d  t h e r e  were 259 days a v a i l a b l e  f o r  p rocess ing .  P rocess ing  
o p e r a t i o n s  w e r e  a c t u a l l y  conducted f o r  158 days,  y i e l d i n g  a 61% u s e  f a c t o r  f o r  
t h e  p r o c e s s i n g  p l a n t .  The r easons  f o r  no p rocess ing  o p e r a t i o n s  f o r  i n d i v i d u a l  
days a r e  shown i n  Appendix Table  A-9. 

The average  weekly p l a n t  p rocess ing  r a t e s  summarized i n  Table  5 have been 
p l o t t e d  on F igu re  4 t o  d e p i c t  f l u c t u a t i o n s .  The p r o c e s s i n g  r a t e s  a r e  based on 
a c t u a l  t i m e  t h e  p l a n t  o p e r a t e d  (i.e., n o t  i nc lud ing  downtime). 

P rocess ing  r a t e  appea r s  t o  dec rease  wi th  a d e c r e a s e  i n  d a i l y  tonnage, a l -  
though s t a t i s t i c a l  a n a l y s i s  of  t h e  d a t a  y i e l d e d  only  a 43% c o r r e l a t i o n  between 
megagrams p e r  hour  and megagrams p e r  day. P rocess ing  r a t e  i s  c o n t r o l l e d  by an  
o p e r a t o r ' s  v i s u a l  o b s e r v a t i o n  of  t h e  hammermill motor c u r r e n t  v i a  an  ammeter. 
The o p e r a t o r ' s  o b j e c t i v e  i s  t o  keep t h e  hammermill o p e r a t i n g  a s  c l o s e  a s  p o s s i -  
b l e  t o  t h e  maximum motor c u r r e n t .  Feed r a t e  t o  t h e  hammermill i s  c o n t r o l l e d  by 
a v a r i a b l e  speed d r i v e  on t h e  raw r e f u s e  r e c e i v i n g  b e l t  conveyor. The hammermill 
h a s  a nominal c a p a c i t y  of  41 Mglhr (45 t o n s l h r ) .  The d a i l y  r a t e s  v a r i e d  from 44 
t o  112% of t h i s  d e s i g n  r a t e ,  w i th  the  average  be ing  76%. Any i n d i v i d u a l  day may 
have a h i g h  p r o c e s s i n g  r a t e ;  however, due t o  t h e  v a r i a b i l i t i e s  of incoming raw 
r e f u s e  and the human o p e r a t o r ' s  a l e r t n e s s ,  i t  would be d i f f i c u l t  t o  g r e a t l y  i m -  
proye t h e  ave rage  p r o c e s s i n g  r a t e  over  a long time span. The re fo re  t h e  t o n s  of  
r e f u s e  p r o c e s s e d  a r e  p r i m a r i l y  a f u n c t i o n  of t h e  number of hours  the p l a n t  op- 
e r a t e s .  

PLANT COSTS 

Cos t  d a t a  € o r  t h e  12  months of October 1974 through September 1975 and c a p i -  
t a l  c o s t s  have been c o l l e c t e d  and summarized i n  Table  6. A d e t a i l e d  breakdown of 
t h i s  c o s t  summary i s  shown i n  Appendix Tables  A-6 through A-8, For e v a l u a t i o n  
purposes ,  t h e  t o t a l  r e f u s e  p r o c e s s i n g  p l a n t  w a s  c a t e g o r i z e d  i n t o  two s e p a r a t e  
c o s t  c e n t e r s :  t h e  p r o c e s s i n g  f a c i l i t y  and t h e  r e c e i v i n g  f a c i l i t y .  
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Table 6 .  m ) K l " L Y  SUMMARY O F  PROCESSItiG ?LAKT OPERAT'IONS ANI! C O S T S Q '  

1974 

DBVS processing performcd 
Possible  vorking days 
Plant u t i l i z a t i o n  (7.) 

Actual process lng  t i m e  ( h r )  
W n t i m e  during processing ( h r )  

Raw re fuse  received (Mgj  
RGF produced 0 4 % )  
Fe metal  recovered (HE) 

Processing f a c i l i t y  cost  
P Center: 
4 

Operat ing cos t  - gross  
Less va lue  Fe metal 
Operating c o s t  - net  
Cap i t a l  c o s t d i  

To ta l  n e t  cos t  processing 

Receiving f a c i l i t y  cos t  c e n t e r :  

Operating cos t  - ne t  
Cap i t a l  cos td l  

Total cos t  receiving 

Total  p l an t  (processing plus 
r ece iv ing ) :  

Operat ing cos t  - net  
Cap i t a l  cos td l  

To ta l  cos t  

Septembers! October 

b 20 
22 6 

100 90.9 

46.8  107.2 
6.4 1 2 . 7  

1,668.G 3,4!1.7 
1.253.1 2,8*5.5 

i 7 .  I 2 0 5 .  7 

- - 

19,217 
7,995 
11.222 
17,140 
28.362 

4,7u3 

1 ,218  

15,925 

36,580 
?0,655 

November 

1' 
18 

h6.7 

68.9 
l Z . 5  

! ,950.4 
1 ,52 '1 . I  

1rJO.L 

- 

15,000 
4,158 
10,YLZ 

27.982 

4,  :14 

3,515 
3,229 

15,556 
?0,655 
16,211 

December 

9 
21 

10.1 

/+? .rJ 
2 . 0  

1.237.6 
1,Ol.i.S 

~ 

hl .8  

13,J57 

11.5i.3 

28,703 
ij,l40 

4,411 
),515 

7,986 

! b , @ J 4  
20,655 
36,689 

Ja nua r x  

i n  
21 

85.7 

92.9 
6.8 

2.669 .8 
2 . 1 0 5 . 2  

136.8 

15,662 

1:,63L 

29,772 

3,030 

17,140 

5,048 
J,515 

8,563 

17,68U 
?0,655 
18, i:5 

Februar: 3 

11 16 
1 7 -  22 
61.1 72.7 

4 3 . 3  8 3 . 2  
i .  1 1 . 8  

1 . 1 1 7 . 5  2 , in7.4 
883.4 2,166.7 

b5.b 135.0 

( S  C U S t S l  

16, 122 

1 4 , > 5 5  

11,695 

1.567 

4 , 8 3 5  
3,515 

8,350 

19,381 
Lo,b55 
41',OJ6 

16 ,907 
3,52L 

17,140 
13,386 

30,526 

5,744 
).5i5 

9,259 

19,110 
w-l& 
39,785 

April 

22 
26 

84.6 

155.6 
7.3 

4,854.1 

192.1 
3,755.7 

20,717 
6,404 
14,311 
1:,140 
31.453 

7,34J 
3,515 
I il, n51) 

21,556 

42,211 
?O,b5j 

June July AuRust September Tota l51  9 -  

8 14 iir L. 158 
- - ~  20 21 22 - 2 1  - 2 1  259 

66.7 19.0 61.0 40.0 23.8 63.6 

50.4 12.9 76.5 100.5 3 L . l  914.3 
7.9 0 4 . 5  7.1 4 .6  76.5 

1,600.6 327.0 2.218.0 3.282.0 948.9 28.052.6 
1,315.2 262.21.dt32.0 2.721.8 822.1 22,610.9 

76.i 31.0 1.268.2 5 6 . 4  2 0 . 1  7 6 . 7  

16,221 14.647 15,716 14.950 15,382 193,918 
1,561 446 1,511 2,107 1,49? 35,586 

17,lh0 17,140 17,140 17,140 205,680 
31.800 31.341 11,365 29,983 31,030 364.012 

1 4 . ~ 6 0  ~ 4 , 2 0 1  : L . Z L S  12.841 11,a9n 158.332 

t , j 3 8  4,759 5,479 3,072 3.043 59,549 
3.515 3,515 3,515 3,515 3.515 42,180 
9,853 8,214 8,994 6.87 6 , 5 5 8  101,129 

20,998 18,960 19,704 15,915 16,933 217,772 
21).655 20,655 20,655 20,655 '0,655 247,860 
41,653 19,615 40,359 16,570 17,588 465.632 



Table b . (Concluded) 

12:. 
September5 Oc t Jber Yovember December 

___ 

Processing f a c i l i t y  c o s t  
cen te r :  

Operating cos t  - gross  
Less Fe metal recovered 
Operaging cos t  - net 
Cap i t a l  cg i~d . '  

To ta l  ne t  c o s t  processing 

Receiving f a c i l i t y  cos t  c e n t e r :  

Operating c @ s t  - q e t  

Capi t a l  costd' E Tota l  cos t  receiving 

i o r n i  p l a n t  I pro r r s s ine  
plus  r ece iv ing j  

Operating cos t  - net 
Cap i t a l  cos td l  

To ta l  

5.53 
2.29 
3.24 
4 3 4  
8.18 
__ 

1 . 3 5  

1.01 
2.36 

4.5q 
5.45 

10.54 

7.70 
2 .  14 
5.56 
8.78 

14.34 

- 

2 . L 2  

1.81 
4.23 

7.98 
IO. 59 
18.57 

10.78 
1.44 
9.34 

13.85 
23.19 

3.61 
2.84 
6.45 

12.96 
16.69 
29.65 

19 75 __ 
January February E & & June July August September T o t a x  

(Costs  $/Hg of  rav r e fuse  processed)  

5.87 14.42 
1.14 __ 1.41 
4.73 13.01 
6 . 4 3  __ 15.35 

11.16 28.36 

!.e9 4 . 2 3  
1.31 - 3.14 
3 .20  7.47 

6.62 17.74 
7.74 - 18.49 

14.36 35.83 
- 

6.25 4.27 10.13 $4.19 7.10 4.55 16.22 7.36 
1.31 1.32 0.98 1.38 0.68 0.64 1.59 - 1.36 
4.94 2.95 9.15 43.41 6.42 3.91 14.63 6.00 
5.33 J .53  10. i2  52.41 7 . 7 2  5.22 i6.07 __ 7.79 

11.27 6.48 19.87 95.82 14.14 9.13 32.70 13.79 

- - - - - __ __ 

_ _ _ _ - - _ _ -  - 

1.12 1 . Y  3.% 14.55 2.47 0.94 ? .21  2.2t ~.~ ~ 

1.30 0.72 2.19 10.75 1.59 1.07 3.70 - 1.60 
3.42 2.23 6.15 25.30 4.06 2.01 6.91 3.86 

- _ _ - - - -  - 

7.06 4.45 13.12 57.99 8.89 4.R5 17.84 8.26 
1.63 4.25 12.91 63.16 9.31 6.29 21.77 - 9.39 

14.69 8.70 26 .03121.15  18.20 11.14 39.61 17.65 
- - - - - - - 

- a,' Dollar values  from Appendix A t a b l e s .  
a/ 
51 
a/ 

No cos t s  f o r  l a n d f i l l  o f  r e f u s e  f u e l  a r e  included because these  were incurred only fo r  purposes of meintained des i r ed  production r a t e s  f o r  t e s t  purposes. 
September 1974 data  not included i n  cos t s  because t e s t  period not fo r  complete month. To ta l  do l l a r s  per  m-values  based on t o t a l  Ng less September 1974 Mg. 
Capi t a l  investment, 6% i n t e r e s t ,  20 years  recovery f ixed e q u i p e n t ,  5 years  recovery r o l l i n g  s tock and plant  s t a r t u p  expenses. 



The p rocess ing  p l a n t  c o s t  c e n t e r  i n c l u d e s  a l l  o p e r a t i o n s  necessary  t o  pro-  
@ duce and s t o r e  RDF. I t  i n c l u d e s  a s  v e h i c l e s  t h e  f r o n t  end l o a d e r  used t o  push 

t h e  raw r e f u s e  onto  t h e  r e c e i v i n g  b e l t ,  dttmnp t r u c k s  t o  hau l  away t h e  Fe me ta l  
by-product  and r e j e c t  m a t e r i a l ,  and t h e  p l a n t  automobile  and pickup t ruck .  
A l s o ,  i t  i n c l u d e s  t h e  s t o r a g e  b i n  and packer  load-out  s t a t i o n .  Not i nc luded  
a r e  t h e  t r u c k s  used t o  t r a n s p o r t  RDF t o  t h e  power p l a n t .  

The r e c e i v i n g  f a c i l i t y  c o s t  c e n t e r  i n c l u d e s  t h e  t r a n s p o r t  t r u c k s  used t o  
d e l i v e r  RDF t o  t h e  power p l a n t  and t h e  r e c e i v i n g  equipment necessa ry  t o  unload 
t h e  t r u c k s  and p l a c e  RDF i n  Union E l e c t r i c  Company's s t o r a g e  bin.  

The r e q u i r e d  c o s t  i n fo rma t ion  w a s  ob ta ined  wi th  the h e l p  of t h e  C i t y  o f  
S t .  Louis  and was used t o  de te rmine  o p e r a t i n g  and c a p i t a l  expenses f o r  t h e  ap- 
p r o p r i a t e  c o s t  c e n t e r s .  A l l  expenses i n c u r r e d  by the  p r o j e c t  w e r e  c l a s s i f i e d  
a s  l abor ,  m a t e r i a l s ,  o r  p l a n t  overhead and a l l o c a t e d  t o  t h e  P rocess ing  F a c i l i t y  
o r  Receiving F a c i l i t y .  

S i x  days i n  September 1974, a t  t he  vclry s t a r t  of  t h e  p r o j e c t ,  w e r e  n o t  i n -  
c luded  because  of  i n a c c u r a c i e s  i n  determill ing c o s t s  f o r  less than  a l-month pe- 
r i o d ,  s i n c e  a l l  c i t y  r eco rds  a r e  k e p t  on a monthly b a s i s .  

87 For  comparison purposes ,  monthly c o s t s  w e r e  conver ted  t o  d o l l a r s  p e r  meg 
gram va lues .  The p r e l i m i n a r y  r e p o r t  concerning t h e  St .  Louis  p rocess ing  p l a n t 7  
r e p o r t e d  c o s t s  based on t h e  q u a n t i t y  of r e f u s e  f u e l  (RDF) produced. However, 
o t h e r  p r o c e s s i n g  p l a n t s  i n  t h e  f u t u r e  undoubtedly w i l l  have RDF recovery  r a t e s  
d i f f e r e n t  from t h e  81% found i n  t h e  prese i i t  s tudy.  A l l  c a l c u l a t i o n s  p r e s e n t t d  
h e r e  a re  based on t h e  q u a n t i t y  of raw r e f u s e  r ece ived ,  r e s u l t i n g  i n  v a l u e s  of  
d o l l a r s  p e r  megagram of  raw refuse .  

Monthly o p e r a t i n g  c o s t s  f o r  t h e  t o t a l  p rocess ing  p l a n t  on a b a s i s  of  do l -  
l a r s  p e r  megagram o f  raw r e f u s e  r ece ived  ranged from $4.45/Mg ($4.04/ton) t o  
$57.99/Mg ($52.61/ ton)  w i t h  a n  average  f o r  t h e  1 2 - m o n t h  p e r i o d  of $8.26/Mg 
($7.49/ ton) .  Th i s  o v e r a l l  c o s t  f i g u r e  r e f l e c t s  s e v e r a l  months of o p e r a t i o n  
when t h e  p l a n t  performed a t  cons ide rab ly  less  than  d e s i g n  capac i ty .  Excess ive  
downtime and maintenance,  c h a r a c t e r i s t i c  of any f i r s t  g e n e r a t i o n  p r o j e c t ,  oc- 
c u r r e d  f r e q u e n t l y  du r ing  t h i s  per iod .  The wide v a r i a b i l i t y  i n  u n i t  c o s t  is 
due l a r g e l y  t o  f l u c t u a t i o n s  i n  t h e  volume of a c t i v i t y .  For example, t h e  month 
of  June  wi th  the lowes t  volume of  327 Mg (1,200 t o n s )  has  t h e  h i g h e s t  u n i t  
c o s t  a t  $57.99/Mg ($52.61/ton) compared t o  Apr i l  which has  t h e  h i g h e s t  volume 
of 4,854 Mg (2,470 t o n s )  and t h e  lowesc u n i t  c o s t  a t  $4.45/Mg ($4.04/ton).  

Labor expense comprises  over  one-half  of the t o t a l  o p e r a t i n g  c o s t s  and i s  
i n  most  i n s t a n c e s  f ixed .  These expend i tu re s  a r e  i n c u r r e d  d e s p i t e  a l a r g e  amount 
of  i d l e  t i m e  and uneven p roduc t ion  schedules  when employee services a r e  n o t  
f u l l y  u t i l i z e d .  Rela t ive ly  h igh  maintenance l a b o r  c o s t s  and maintenance p a r t s  
and s u p p l i e s  c o s t s  can  be a t t r i b u t e d  t o  t h e  newness of waste  recovery  technol -  
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ogy. No breakdown of  p l a n t  overhead i n t o  f ixed  and v a r i a b l e  overhead components 
has  beeii a t tempted;  however, on a per-unii: b a s i s ,  t h e s e  c o s t s  should be expected 
t o  vary i n v e r s e l y  with volume changes. 

The market va lue  of f e r r o u s  meta l  recovered w a s  $35,586, an average $281 
Mg ($25/ ton) .  This  r e s u l t e d  i n  the )  lowering of t h e  c o s t  of opera t ion .  The f e r -  
rous meta l  s a l e s  have been inc luded  i n  the  c o s t  t a b l e s ,  producing a n e t  oper- 
a t i n g  c o s t .  

T o t a l  d o l l a r  p e r  megagram c o s t s  ( t o t a l  c o s t s  d iv ided  by t o t a l  megagrams) 
f o r  t h e  12-month t e s t  p e r i o d  a r e  a s  fol lows:  

I tern - 
P l a n t  u t i l i z a t i o n  (%) 
Opera t ing  c o s t s  

Process ing  f a c i l i t y  
Receiving f a c i l i t y  

$/Mg ( $ / t o n )  of raw r e f u s e  r ece ived  
Lowest va lue  T o t a l  

6 I .8  84.6 

4.00 (5 .44)  2.95 (2 .67 )  
- 2.26 (2 .05 )  - 1.50 ( 1 . 3 6 )  

T o t a l  o p e r a t i n g  c o s t s  8.26 (7 .49 )  4.45 (4 .04 )  

C a p i t a l  c o s t s  
P roce s s ing  f ac  i 1 i t y  
Receiving f a c i l i t y  

7.79 (7 .07)  3.53 (3.21) 
-- 1..60 (1 .45)  - 0.72 1 0 . 6 5 )  

T o t a l  c a p i t a l  c o s t s  9.39 ( 8 . 5 2 )  4.25 (3 .86 )  

T o t a l  n e t  p rocess ing  p l a n t  c o s t s  7 7.65 (16.01) 8.70 (7 .89)  

Figures  5 and 6 show t h e  r e l a t i o n s h i p  between d o l l a r s  p e r  megagram and 
monthly weight rece ived .  

An a n a l y s i s  of Table 6 r e v e a l s  c a p i t a l  c o s t s  t h a t  a r e  f i x e d  p e r  month and 
t h e r e f o r e  d o l l a r  p e r  megagram c a p i t a l  c o s t s  a r e  a d i r e c t  f u n c t i o n  of  monthly 
p rocess ing  r a t e s .  In o t h e r  words, t h e  c o r r e l a t i o n  i s  100% a s  shown i n  F igu re  
5.  The v a r i a b l e  va lue  i s  ope ra t ing  cos t s .  Figure 6 shows t h e  t o t a l  d o l l a r  p e r  
megagram o p e r a t i n g  c o s t  p ropor t ioned  between t h e  p rocess ing  and r e c e i v i n g  fa -  
c i l i t y .  The p rocess ing  p o r t i o n  o f  t h e  plarLt accounts  f o r  t h e  major s h a r e  of 
o p e r a t i n g  c o s t s .  

S t a t i s t i c a l  a n a l y s i s  of t h e  d a t a  showed good c o r r e l a t i o n  between c o s t s  and 
p rocess ing  r a t e .  C o r r e l a t i o n  c o e f f i c i e n t s  ranged from 98 t o  99%. These r e s u l t s  
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and t h e  b e s t  f i t  curve  equa t ions  cor responding  t o  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  
are shown i n  F igu res  5 and 6.  The curves  are of t h e  form: 

@ 
r a t e  = -  hl  + h 2 

Mg 

where h and h2 a r e  c o n s t a n t s .  1 

The cu rves  should n o t  be used t o  p r e d i c t  r e s u l t s  beyond t h e  range of 
monthly p rocess ing  r a t e s  shown. For  example, a s i g n i f i c a n t  i n c r e a s e  i n  amount 
p rocessed  may r e q u i r e  more employees which would change t h e  c o s t - c u r v e  equa- 
t i o n .  

The impor t an t  conc lus ion  i s  t h a t  the d o l l a r  p e r  megagram r a t e  of t o t a l  
c o s t s  i s  a f u n c t i o n  of amount processed .  Lowest r a t e s  occur  a t  t h e  h i g h e s t  
monthly p r o c e s s i n g  r a t e .  Therefore ,  a commercial p l a n t  o p e r a t i n g  a t  h igh  p l a n t -  
u t i l i z a t i o n  pe rcen tages  could  be expected t o  have c o s t s  c l o s e  t o  t h e  lowest 
monthly v a l u e  occur r ing  a t  S t .  Louis when p l a n t  u t i l i z a t i o n  was 84.6%. 

ELECTRIC POWER CONSUMPTION 

F igure  7 shows t h e  d a i l y  v a r i a t i o n s  i n  e l e c t r i c  power consumption expressed  
a s  k i lowa t t -hour  p e r  megagram of raw r e f u s e  processed .  The d a i l y  r e s u l t s  were 
q u i t e  v a r i a b l e  because  of th,e h igh  v a r i a b i l i t y  i n  t h e  d a i l y  q e r a g e  of t h e  ma- 
j o r  motors. Comparison of t h e  d a i l y  kW-hr/Mg f o r  t h e  hammermill v e r s u s  Mg/hr 
p rocess ing  r a t e  y i e l d e d  on ly  a 52% s t a t i s t i c a l  c o r r e l a t i o n  which i s  too  low a 
c o r r e l a t i o n  t o  a l l o w  any r e l i a b l e  conc lus ions  t o  be made. Any t r e n d s  t h a t  might 
p o s s i b l y  e x i s t  a r e  l o s t  i n  t h e  d a i l y  v a r i a t i o n .  A s  shown i n  Table  7, e l e c t r i c  
power used p e r  month d i d  no t  show t h e  wide v a r i a b i l i t y  of  t h e  d a i l y  usage. Fig- 
u r e  8 i s  a g r a p h i c a l  p r e s e n t a t i o n  of  t h e s e  d a t a ,  showing t h a t  t h e r e  i s  no t r e n d  
of vary ing  k i lowa t t -hour  p e r  megagram wi th  monthly amount processed .  E l e c t r i c  
power consumption p e r  megagram i s  a r e l a t i v e  c o n s t a n t  v a l u e  a s  demonstrated by 
t h e  s t a t i s t i c a l  conf idence  i n t e r v a l  o r  v a r i a b i l i t y  about the mean expressed  i n  
Table  7. 

The hammermill i s  t h e  s i n g l e  l a r g e s t  u s e r  of e l e c t r i c  power, account ing  
f o r  61% of  t h e  t o t a l  p rocess ing  f a c i l i t y  power consumption. 

E l e c t r i c  power consumption a t  t h e  r e c e i v i n g  f a c i l i t y  was n o t  recorded. 
However t h e  r e c e i v i n g  f a c i l i t y  has  on ly  146 connected k i l o w a t t s  compared t o  
1,748 connected  k i l o w a t t s  a t  t h e  p rocess ing  f a c i l i t y .  Also, s i n c e  t h e  r ece iv -  
ing f a c i l i t y  o p e r a t e d  on t h e  average  only 45 min/lS-Mg (45 m i d 2 0  ton )  t ruck-  
load  of  RDF, i t  would n o t  have a major e f f e c t  on t o t a l  power consumption. 
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Table 7 .  SUMMARY OF E L E C T R I C  E N E R G Y  USED AT THE 
REFUSE PROCESSING FACILITY 

Month 

S e p t  emb e r 
October 
November 
December 
January 
February 
March 
Apr i 1 
May 
June 
J u l y  
August 
September 

T o t a l  

1,668.0  
3,471.6 
1 ,950.4  
1,237.6 
2,669.8 
1,117.5 
2,707.4 
4 , 8 5 4 . 1  
1 ,600.4  

327.0 
2 ,217.9  
3,282.0 

948.9 

28,052.6 

V a r i a b i l i t y  a t  95% 
conf idence  c o e f f i c i e n t  

E lec t r i c  power used 
Tota l  p l a n t  Hammermi 11 

kW-hr kW-hr/Mg kW-hr kW- h r  /Mg 

40 ,320  
89 ,760 
34 ,320 
34 ,560 
90 ,480 
50  , 640 
83 ,280 

138,960 
48 ,480  

3 ,840 
69,600 
97 ,680 
26,160 

2b.2 
25.9 
16.6 
27.9 
33.9 
45.3 
30.8 
28.6 
29.2 
11.7 
31.4 
29.8 
27.6 

N A  
N A  
NA 
NA 
NA 

21,630 
41 ,790 
84,840 
30 , 240 

2 ,310 
38 ,220 
61,950 
17,010 

N A  
NA 
NA 
NA 
NA 

19.4 
15.4 
17.5 
18.9 

7 . 1  
17.2 
18.9 
17.9 

808,080 28.851 297,990 17.55/  

+ 4.9 - + 3.4 - 

- a /  
N A :  d a t a  not  c o l l e c t e d .  

T o t a l  kW-hr d i v i d e d  by t o t a l  Mg. 
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EQUIPMENT DOWNTIME AND MAINTENANCE 

Table  A - 1 0  o f  Appendix A l i s t s  t h e  p l a n t  downtime dur ing  p r o c e s s i n g  days. 
Downtime r e p r e s e n t s  i n c i d e n t s  t h a t  caused t h e  p l a n t  t o  c e a s e  o p e r a t i o n s  a t  t ime 
p e r i o d s  when i t  would o the rwise  n o t  be r equ i r ed .  Therefore ,  t h e  t o t a l  weekly 
time r e q u i r e d  t o  handle  a g iven  amount of r e f u s e  i s  t h e  sum of  t h e  a c t u a l  pro-  
c e s s i n g  t ime and t h e  downtime. 

Table  A - 1 1  of  Appendix A l i s t s  t h e  major items of maintenance performed 
t h a t  were n o t  counted  a s  downtime. Maintenance occurred  e i t h e r  dur ing  t h e  
p l a n t  o p e r a t i n g  t i m e ,  b e f o r e  o r  a f t e r  t h e  p l a n t  was a c t u a l l y  p r o c e s s i n g  r e f -  
u s e ,  o r  on t h e  days when t h e  p l a n t  was n o t  p rocess ing  r e fuse .  

Two major p l a n t  breakdowns occurred  dur ing  t h e  t e s t  pe r iod .  Ten days of 
downtime occur red  i n  December 1974 because of a broken c h a i n  on t h e  d rag  c h a i n  
conveyor f o r  t h e  ADS system. Spare  s e c t i o n s  of t h i s  c h a i n  were n o t  s tocked  a t  
t h e  p r o c e s s i n g  p l a n t ,  and t h i s  l eng th  of t ime was necessa ry  t o  a c q u i r e  new 
c h a i n  s e c t i o n s  from t h e  manufac turer  and r e p l a c e  t h e  o l d  chain.  S ince  St.  Louis 
i s  a demonst ra t ion  p l a n t ,  t h i s  was n o t  a s e r i o u s  problem. However, a t  a commer- 
c i a l  r e f u s e  p r o c e s s i n g  p l a n t ,  an inven to ry  of s p a r e  p a r t s  such a s  t h i s  ADS d rag  
c h a i n  would be adv i sab le .  

The second major breakdown occur red  i n  May 1975. The e l e c t r i c a l  l ead  wires 
t o  t h e  hammermill motor came loose ,  burning o u t  t h e  l i g h t i n g  a r r e s t o r s  and oxi -  
d i z i n g  t h e  f i r s t  3 m (10 f + , )  o f  l ead  wire.  T h i r t e e n  days of downtime r e s u l t e d  
wh i l e  new l e a d  w i r e  and l i g h t i n g  a r r e s t o r s  were acqu i r ed  and i n s t a l l e d .  

Another c a t e g o r y  which caused stoppage of r e f u s e  p r o c e s s i n g  o p e r a t i o n s  b u t  
canno t  be counted  a g a i n s t  t h e  p rocess ing  p l a n t  i s  maintenance downtime and a 
l eng thy  s t r i k e  a t  t h e  Union E l e c t r i c  power p l a n t .  During the t e s t  p e r i o d  power 
p l a n t  maintenance accounted f o r  21  days and t h e  strike 28 days of no operations 
a t  t h e  p r o c e s s i n g  p l a n t .  

Maintenance of t h e  hammers i n  t h e  hammermill was t h e  s i n g l e  most impor t an t  
maintenance i t e m  a t  t h e  p r o c e s s i n g  p l a n t .  The S t .  Louid expe r i ence  was t h a t  ham- 
m e r  wear due t o  r e f u s e  shredding  i s  mainly a n  a b r a s i o n  problem, b u t  o c c a s i o n a l l y  
t h e r e  i s  moderate impacting. A second s h i f t  welding crew was used t o  h a r d f a c e  
t h e  hammers on a n  as-needed b a s i s .  Two d i f f e r e n t  types  of hammers, bo th  made 
of  H a t f i e l d  manganese, were used. The o r i g i n a l  hammers were double faced  and 
weighed approximate ly  95 kg (210 l b )  each. The second type of hammer was s i n g l e  
faced  wi th  a r e p l a c e a b l e  t i p  t h a t  i s  b o l t e d  onto  a shank. T h i s  t ype  weighs 
roughly  82  kg (180 l b )  each. 

Exper ience  showed t h a t  t h e  hammers could  n o t  be e n t i r e l y  main ta ined  by t h e  
second s h i f t  crew. Buildup of t h e  hammers i n  p l a c e  i n  t h e  h a m e r m i l l  was i n i -  
t i a l l y  t r i e d  b u t  t h i s  p r a c t i c e  was d i scon t inued  f o r  two reasons.  
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1. S i g n i f i c a n t  bu i ldup  (i.e., welding m a t e r i a l  on t h e  harmers) could n o t  
be done on a l l  30 hammers i n  one s h i f t .  

2. The ba lance  of  t h e  hammermill r o t o r  i s  l o s t  when l a r g e  amounts of 
bu i ldup  m a t e r i a l  a r e  welded on ind iv idua l .  hamiers. The re fo re ,  t h e  only  main- 
tenance  done on t h e  hammers i n  t h e  m i l l  was ha rd fac ing  wi th  4.8- o r  6.4-mm 
(3 /16 -  o r  1 /4- in . )  welding rod. A semiautomatic w i re  machine was t r i e d ,  b u t  
t h e  r e s u l t s  were less s a t i s f a c t o r y .  

A t  272 Mg/day (300 tons /day) ,  a s e t  o C  double-faced hammers must be hard- 
faced every day. One f a c e  w i l l  l a s t  a t  l e a s t  4,500 Mg (5,000 t o n s )  and then  can 
be turned  around and t h e  o p p o s i t e  f a c e  w i l l  l a s t  approximate ly  t h e  same amount 
of r e f u s e  processed .  A f t e r  9,000 Mg (10,00(! t o n s ) ,  t h e  hammers were removed and 
s e n t  t o  a welding shop where 9 t o  14 kg ( 2 0  t o  30 l b )  of  bu i ldup  welding w i r e  
was added t o  each hammer depending on t h e  ‘vear. Experience showed t h a t  t h i s  can  
be done a t  l e a s t  f o u r  t o  f i v e  t imes wi thout  any a p p r e c i a b l e  change i n  t h e  base  
me ta l  o f  t h e  double-faced hammers. The c o s t  of r e b u i l d i n g  t h e  hammers i s  roughly 
60 t o  70% of  t h e  c o s t  of a new manganese hammer. A new hammer w i l l  l a s t  l onge r  
than  a r e b u i l t  hammer due t o  b e t t e r  wearing p r o p e r t i e s ;  however, new c a s t i n g s  
are sometimes difficult to obtain. 

The r e p l a c e a b l e  t i p  hanuners were a l s o  hardfaced  every  272 Mg (300 tons ) .  
However, t h e i r  l i f e  i s  much l e s s  than  those  of t h e  double- faced  hammers. This  
d i f f e r e n c e  could  be due t o  t h e  f a c t  t h a t  they  a r e  14 kg (30 l b )  l i g h t e r  p e r  ham- 
mer. Buildup of  t h e  r e p l a c e a b l e  t i p  hammers was done wi th  a semiautomatic weld- 
i n g  wire  machine by t h e  p lan t /main tenance  personnel .  

I n  o r d e r  t o  use  t h e  welding wi re  on t h e  r e p l a c e a b l e  t i p s ,  i t  was found nec- 
e s s a r y  t o  form a mold by p l a c i n g  25-mm (1- in . )  carbon p l a t e s  around t h e  t i p s  t o  
keep t h e  welding wire  from flowing o f f  t h e  s i d e s  of t h e  t i p s .  A f t e r  t h e  t i p s  
have been b u i l t  up, t h e  carbon p l a t e s  a r e  removed and t h e  s i d e s  f i l l e d  to s e a l  
any gaps  between l a y e r s .  It  was necessary  t o  s e t  up a t  l e a s t  two t i p s  and a l t e r -  
n a t e l y  weld between hammer t i p s  t o  minimize h e a t  buildup. A maximum of  two  t i p s  
p e r  8-hr day i s  t h e  most t h a t  one man can be expected t o  r e b u i l d  because of se t  
up t ime of t h e  j i g s  and t h e  coo l ing  time r e q u i r e d  t o  avoid ove rhea t ing  o f  base  
meta l .  

The c o n f i g u r a t i o n  of t h e  r e p l a c e a b l e  t i p s  caused v a r i o u s  problems. If t h e  
end of t h e  r e t a i n i n g  b o l t  was exposed t o  impact,  they  were d i f f i c u l t  t o  remove, 
Th i s  b o l t  m u s t  be t i g h t e n e d  r e g u l a r l y  even though i t  h a s  a lock-washer. The t i p  
i t s e l f  wears more r a p i d l y  than  a comparable two-sided hammer. I n  a d d i t i o n ,  ex- 
c e s s i v e  wear can expose t h e  head of t h e  b e l t  t h a t  s ecu res  t h e  t i p ,  a l lowing  i t  
t o  f l y  o f f  dur ing  ope ra t ion .  

Various bu i ldup  and ha rd fac ing  m a t e r i a l s  were t r i e d .  A summary of t h e s e  
m a t e r i a l s  and t h e i r  p r o p e r t i e s  i s  shown below. B a s i c a l l y  t h e  p l a n t  expe r i ence  
h a s  been t h a t  f o r  b u i l d i n g  up hammers, StoQdy Dynamang rod and McKay 218-0 weld- 
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i n g  w i r e ,  2.8-mm (7 /64- in . )  d i ame te r ,  have worked w e l l .  
s u i t e d  f o r  u s e  on manganese. t h e  McKay 

a l l o y  g i v e s  good p e n e t r a t i o n  and ve ry  l i t t l e  s l a g .  
X-53 o r  McKay 55 T I C  were used. They both  have ve ry  s imilar  wearing p r o p e r t i e s .  
The Amsco i s  more d i f f i c u l t  t o  weld bu t  i s  l e s s  expens ive .  Gene ra l ly ,  only one 
welding p a s s  w a s  used due t o  t h e  t i m e  involved .  

They are both  w e l l  

For h a r d f a c i n g ,  e i t h e r  Amsco 
When set a t  i t s  h ighe r  amperage r a t i n g ,  

The fou r  p roduc t s  mentioned above a r e  those  t h a t  w e r e  s e l e c t e d  from the 
v a r i o u s  m a t e r i a l s  t r i e d  a t  the St .  Louis p l a n t  and should  n o t  be  i n t e r p r e t e d  
a s  being recommended f o r  use  over  o t h e r  p roduc t s  which may be a v a i l a b l e .  

The v a r i o u s  a l l o y s  t r i e d  a r e  a s  follows: 

Buildup A1 l oys  

McKay 218-0 Wire 

Low phosphorus a u s t e n i t i c  manganese, 19.5% a l l o y  s t e e l ,  work hardens  
t o  50-55 Rc--as depos i t ed  1 7  R c ,  nonmagnetic. 

Stoody Dynamang Rod 

Hobart 375 Tufanhard Rod 

Depos i t  hardness  29-40 R c ,  ab ras ion  r e s i s t a n c e  i n  medium impact con- 
d i t i o n s ¶  d e p o s i t  analysis--0.23 C ,  0.69 Mn, 0.23 S i ,  2.32  C r ,  and 0.18 
MO 

Hardfacinp Alloys  

~ S C O  X-53 Rod 

Micro structure--chromium c a r b i d e s  and a u s t e n i t e  nominal d e p o s i t  
ana lys i s - -3 .5  C y  16% C r ,  1.0% Mo; d e p o s i t  hardness--50-54 R c ,  magnetic 
f o r  a b r a s i o n  and impact. 

McKay 55-TIC Rod 

38% a l l o y  of h igh  chromium c a s t  i r o n ,  11% t i t a n i u m  c a r b i d e s ,  d e p o s i t  
hardness--40-50 Rc f o r  s e v e r e  a b r a s i o n  and moderate impact. 

Amsco Superchrome Rod 

Large volume of chromium c a r b i d e s  and a u s t e n i t e  nominal d e p o s i t  ana l -  
ysis--4.5% C y  2.0% S i ,  30'.0% C r ;  d e p o s i t  hardness--56-61 R c  for s l i d i n g  
a b r a s i o n  and moderate impact. 
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L a r g e  volume of complex ca rb ide  and m a r t e n s i t e ,  nominal d e p o s i t  ana l -  
ysis--6.0% C ,  22% C r ,  7% Mo, 5% W ;  d e p o s i t  hardness--60-65 R c  f o r  se- 
v e r e  a b r a s i o n .  

McKay 258 TIC-0 Wire 

Moderate carbon-chromium 17% a l l o y  s tee l  wi th  11% t i t a n i u m  c a r b i d e s ,  
d e p o s i t  hardness--36-58 Rc,  s t r o n g l y  magnetic. 

Other  a l l o y s  t h a t  were used b u t  no s p e c i f i c a t i o n s  were a v a i l a b l e .  

Stoody Borod Rod 

X- Ergon 

Vulcanalloy 237 

F l e e t  Rod 

CHARACTERIZATION OF PLANT EQUIPMENT 

The r e f u s e  p r o c e s s i n g  f a c i l i t y  i s  made up of s e v e r a l  major p i e c e s  of equip- 
ment a s  w e l l  a s  many conveyors,  e t c .  I n  o r d e r  t o  c h a r a c t e r i z e  t h e s e  i tems ,  t h e i r  
p h y s i c a l  c h a r a c t e r i s t i c s  a r e  d e s c r i b e d  i n  Appendix A (Table A-1). S ince  most of 
t h e  i t ems  of equipment a r e  e l e c t r i c a l l y  d r iven ,  t h e  e l e c t r i c a l  c h a r a c t e r i s t i c s  
of each have a l s o  been t a b u l a t e d  i n  Appendix P (Table A-2) .  By f a r ,  t h e  l a r g e s t  
power u s e r s  a r e  t h e  933-kW (1,250-hp) hammermill, t h e  149-kW (200-hp) ADS fan ,  
a 112-kW (150-hp) s t o r a g e  b i n  d i scha rge  s c r e w  conveyor, and t h e  75-kW (100-hp) 
nugge t i ze r .  The n u g g e t i z e r  i s  a r o t a r y  m i l l  uFed t o  i n c r e a s e  t h e  bulk  d e n s i t y  
of  t h e  f e r r o u s  me ta l  s c rap  by-product. A s  d i scussed  i n  t h e  p reced ing  s e c t i o n  
on e l e c t r i c  power consumption, t h e  hammermill accounted t o r  61% of t o t a l  e l e c -  
t r i c  power consumption. 

Corresponding d a t a  f o r  t h e  r e f u s e  r e c e i v i n g  f a c i l i t y  a t  t h e  power p l a n t  
a r e  shown i n  Appendix A (Tables  A - 4  and A-5). A l l  motors,  excep t  t h e  hammermill, 
and t h e  blower f o r  t h e  pneumatic-conveying l i n e  a t  t h e  r e c e i v i n g  f a c i l i t y  op- 
e r a t e d  a t  less t h a n  t h e i r  f u l l  load  c u r r e n t  rc?ting. The h a m e r m i l l ,  s t o r a g e  b i n  
d i scha rge  screw convevor, n u g g e t i z e r ,  and a i r  d e n s i t y  s e p a r a t o r  (ADS) f an  motor 
c u r r e n t s  were measured d a i l y  because of t h e i r  l a r g e  s i z e  and p o s s i b l e  va ry ing  
load. F igu re  9 d e p i c t s  t h e s e  d a i l y  readings .  

Dai ly  amperage r eco rd ings  were not  made : I t  t h e  r e c e i v i n g  f a c i l i t y  because 
t h i s  equipment d i d  n o t  o p e r a t e  on a cont inuous  bas i s .  When a t ruck load  of  RI)F 
was d i scha rged  i n t o  t h e  r e c e i v i n g  hopper, a timed c o n t r o l  c i r c u i t  was manually 
ene rg ized  t o  o p e r a t e  t h e  equipment f o r  45 min, which was s u f f i c i e n t  time t o  con- 
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vey t h e  RDF t o  t h e  power p l a n t  s t o r a g e  bin.  The a c t u a l  conveying t i m e  r e q u i r e d  
was approximate ly  30 rnin, a l lowing  15 min f o r  c l e a n o u t  of t h e  conveying equip- 
ment be fo re  shutdown. 

Hammermill cu r re i i t  o s c i l l a t e d  r a p i d l y  because of t he  vary ing  composi t ion 
of t h e  incoming raw r e f u s e ,  Also,  t h e  l a r g e  n1,js.s of t h e  mi11 r o t o r  a c t s  as  a 
f lywheel.  Large p i e c e s  of me ta l  o r  o t h e r  ha rd - to -mi l l  r e f u s e  i n  t h e  stream tend  
t o  slow t h e  r o t o r  speed,  caus ing  a r a p i d  i n c r e a s e  i n  motor  c u r r e n t .  By the t ime 
t h e  motor c u r r e n t  peaks,  t h e  hard- to-mi l l  r e f u s e  h a s  pas sed  t h e  m i l l ,  b u t  t h e  
r o t o r  c o a s t s  because  of i t s  f lywheel  e f f e c t ,  bh ich  i n  t u r n  causes  a quick  de- 
c r e a s e  i n  motor  c u r r e n t .  The motor e l e c t r i c  pcwer c i r c u i t  i s  f i t t e d  wi th  a d i a l  
ammeter. I t  i s  p o s s i b l e  t o  r e a d  t h e  high and low p o i n t s  of t h e  f l u c t u a t i n g  m e t e r  
d i a l ,  However, i t  was imposs ib le  t o  de te rmine  average  c u r r e n t  draw from t h i s  
m e t e r .  Therefore ,  t h e  maximum amperage w a s  recorded  and i s  shown i n  F igure  9. 
The minimum amperage was always 50 amps. Rated motor  c u r r e n t  i s  155 amps, wh i l e  
t h e  a c t u a l  c u r r e n t  v a r i e d  between 50 and 300 a p s .  A t  no t i m e  d i d  the c u r r e n t  
s t a y  above 155 amps long enough t o  t r i p  t h e  mctor  over load  p r o t e c t i o n  c i r c u i t .  
To de te rmine  hammermi 11 power consumptior,, the  k i lowa t t -hour s  used  each day 
were recorded  s i n c e  January  2 2 ,  1975. 

The hammermill b e a r i n g s  a r e  of prime i n t e r e s t  s i n c e  a major  p lar i t  shutdown 
had occurred  b e f o r e  t h e  s t a r t  of t h e  t e s t  p e r i o d  due t o  a bea r ing  fa i lure .  Bear- 
i n g  s k i n  tempera ture  i s  an  i n d i c a t i o n  o f  upcori ing  bea r ing  f a i l u r e .  The re fo re ,  
d a i l y  s k i n  tempera tures  were recorded  and a r e  r e p o r t e d  i n  F igu re  10. The bea r ing  
manufac turer  c o n s i d e r s  79'C (175OF) a s  t h e  maximum s a f e  s k i n  temperature .  The 
h i g h e s t  t empera ture  reached  du r ing  t h e  t e s t  p e r i o d  was 72OC (162OF). The t r e n d  
i s  € o r  t h e  outboard  bea r ing  away f r o m  t h e  motor t o  run  a few degrees  h o t t e r ,  
perhaps  because  i t  i s  t h e  newest bear ing ,  having been rkp laced  a f t e r  t h e  p r e v i -  
ous bea r ing  f a i l u r e ,  ,Ind t h e r e f o r e  i t  had n o t  worn i n  as  much a s  t h e  o l d e r  bear -  
ing.  However, because  t h e  m i l l  r o t o r  i s  d i r e c t l y  coupled t o  t h e  motor s h a f t ,  
t h e  motor b e a r i n g s  may be  suppor t ing  a smal l  m o u n t  of t h e  inboard  bea r ing  load,  
caus ing  c o o l e r  inboard  bea r ing  temperatures .  

ADS a i r  f low r a t e s  w e r e  monitored d a i l y  t.v measuring t h e  p r e s s u r e  drop 
a c r o s s  a f i x e d  o r i f i c e  p l a t e  which was c a l i b r r t e d  du r ing  t h e  p l a n t  environmental  
t es t s .  Wet and d r y  bu lb  tempera ture  r ead ings  were t aken  t o  de te rmine  ambient  and 
ADS a i r  d i scha rge  r e l a t i v e  humidi ty ,  Th i s  i n fo rma t ion  i s  r e p o r t e d  i n  F igure  11. 
R e l a t i v e  humidi ty  was always above ambient i n  t h e  f an  d i scha rge ,  showing t h a t  
the ADS system p i c k s  up moi s tu re  from t h e  r e f u s e  as  it p a s s e s  through the a i r  
stream. 

The r e l a t i v e  humidi ty  of  t h e  hammermill l u s t  c o l l e c t i o n  cyc lone  exhaus t  
w a s  a l s o  recorded  on 12 d i f f e r e n t  days and focnd t o  be 100% a t  a l l  t imes.  
Therefore ,  t h e r e  i s  a l s o  a moi s tu re  l o s s  from t h e  r e f u s e  a s  i t  p a s s e s  through 
the hammermill, adding t o  tlie m a t e r i a l  weight  loss .  A complete l i s t i n g  of  a l l  
d a i l y  r eco rd ings  o f  k i lowa t t -hour s ,  amps, temr,erat.ures, and a i r  f low i s  con- 
t a i n e d  i n  Appendix A (Tables  A-12 and A - 1 3 ) .  
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PLANT MATERIAL FLOW AND CHARACTERIZATION 

M a t e r i a l  f low through the  p l a n t  ? : s  def ined  by e i g h t  d i f f e r e n t  f low streams. 
Each stream was g iven  a number t c  a i d  i n  sample i d e n t i f i c a t i o n .  Table  8 p r e s e n t s  
a d e s c r i p t i o n  o f  t h e  e i g h t  m a t e r i a l  s t reams and t h e  p o i n t  a t  which they  were 
sampled ( a l s o  s e e  F igu re  1). 

A d a i l y  r eco rd  was k e p t  of t h e  q u a n t i t y  of a l l  i n p u t / o u t p u t  s t reams f o r  
t h e  purposes  of making p l a n t  m a t e r i a l  ba lances .  Also,  a s  p r e v i o u s l y  mentioned, 
samples of each s t r eam were ob ta ined  f o r  t h e  purpose o f  c h a r a c t e r i z i n g  t h e s e  
streams.9: 

CHARACTERISTICS OF ALL FMW STREAMS 

R e s u l t s  of t h i s  work a r e  recorded  i n  t h e  form of weekly summaries of tonnage 
and s t r eam c h a r a c t e r i s t i c s  i n  Appendix B (Tables  B- l a  through B-111.  Weekly sum- 
mar ie s  of  t h e  proximate  and u l t i m a t e  ana lyses  of RDF a r e  p r e s e n t e d  i n  Table  B-2.  
The t o t a l  m a t e r i a l  amounts and o v e r a l l  average v a l u e s  f o r  t h e  t e s t  p e r i o d  a r e  
p r e s e n t e d  i n  t h e  fo l lowing  Tables  9 and 10. 

The a c t u a l  weight  of t h e  s t o r a g e  b i n  d i scha rge  ( S 3 ) ,  magnetic b e l t  r e j e c t s  
( S 5 ) ,  magnetic drum r e j e c t s  ( S 7 ) ,  and f e r r o u s  me ta l  by-products ( S 8 )  was d e t e r -  
mined. The amount of  RDF produced each day ( S 2 )  was c a l c u l a t e d  from t h e  S3 sh ip -  
m e n t s  and t h e  s t o r a g e  and packer  b i n s  d a i l y  beginning and ending i n v e n t o r i e s .  

Tab le s  B-la through B-188 l i s t  q u a n t i t i e s  f o r  t h e  m i l l  d i s c h a r g e  (Sl). How- 
e v e r ,  t h i s  i s  a c t u a l l y  t h e  t o t a l  of t h e  raw r e f u s e  t r u c k  weights  d e l i v e r e d  t o  
t h e  p r o c e s s i n g  p l a n t .  A s  d i scussed  p r e v i o u s l y ,  t h e  samples of raw r e f u s e  were 
t aken  a f t e r  i t  had passed  through the  hammermill. Therefore ,  t h e  S1 q u a n t i t i e s  
a r e  f o r  raw r e f u s e ,  wh i l e  t h e  sample a n a l y s i s  r e s u l t s  a r e  f o r  m i l l e d  raw re fuse .  

>k For a d d i t i o n a l  d i s c u s s i o n  o f  c e r t a i n  p r o c e s s  s t r eam samplings,  s e e  Appendix 
D, " S t a t i s t i c a l  P rocess  Eva lua t ion  of P rocess  Stream Samples." 
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Table 8. PLANT FLOW STREAM DESCRIPTION 

0 
Stream 

s1 
M i l l  d i s cha rge  

s2 
Cyclone d i scha rge  

( RDF 1 

s3 
Storage  b i n  
d i scha rge  

s4 
ADS heav ie s  

s5 
Magnetic be 1 t 

r e j e c t s  

S6 
Nugget izer  

feed 

s7 
Magnetic drum 

r e j e c t s  

sa 
Fer rous  metal 

Desc r ip t ion  

Mi l led  r e f u s e  d i sche rge  
from h a m e r m i l l .  

Refuse de r ived  f u e l  
(RDF) produced. ADS 
system l i g h t s  o r  a i r  
flow supported p o r t i o n  
of t h e  a i r  c l a s s i f i e d  
m i l l e d  r e f u s e .  

Refuse f u e l  d i scharged  
from s t o r a g e  b i n  and 
conveyed t o  t r u c k  pscker .  

That p o r t i o n  of  t h e  
m i l l e d  r e f u s e  not  sup- 
por ted  by a i r  flow i n  
t h e  a i r  d e n s i t y  sepe r -  
a t i o n  system. 

That p o r t i o n  o f  S 4  rtot 
removed by t h e  magnt. t ic 
b e l t  and i s  taken  tc. 
t h e  c i t y  l a n d f i l l .  

That p o r t i o n  of S4 t .hat  
can be magnetized. 

Product  coming from t h e  
nugge ti zer no t  removed 
by t h e  magnet ic  drum. 

S t e e l  s c r a p  by-product 
s o l d  t o  s t ee l  m i l l .  

Sampling p o i n t  

Discharge of mi l l ed  r e f u s e  
b e l t  conveyor i n t o  ADS, 
surge  b i n .  

Discharge of  r e f u s e  f u e l  
b e l t  conveyor i n t o  s t o r a g e  
b i n .  

Discharge of s t o r a g e  b i n  
load o u t  b e l t  conveyor i n t o  
packer b in .  

Discharge of ADS a i r  column 
on to  b e l t  conveyor 

Discharge of mater ia l  from 
r e j e c t  hopper i n t o  r e c e i v -  
ing t r u c k .  

Discharge of magnetic b e l t  
conveyor i n t o  nugge t i ze r  
r e c e i v i n g  chute .  

M a t e r i a l  i n  r e j e c t  p i l e  on 
conc re t e  s l a b  below magnetic 
drum. 

Discharge of Fe metal b e l t  
conveyor i n t o  r e c e i v i n g  
t r u c k .  
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Table  9.  AVERAGE CHAIWCTERISTJCS CF PROCESSIX PWXT FLOW S T . W  OVER DURATION OF SAMPLING 
( A r i t h m e t i c  mean of a l l  s a m L e  a n a l y s i s  o v e r  t e s t  p e r i o d )  

Q u a n t i t y  (3g)a’ 
Beat ing  v a l u e  (kJ/kg) 
Sulk d e n s i t y  (kg/m3) 
Mois ture  (wt.  4:) 

Composition (wc. %) 
( t r  = t r a c e )  

Paper  
P l a s t i c  
Wood 
G l a s s  
Magnetic metal 
O t h e r  m e t a l s  
O r g a n i c s  
?iiscellaneous 

Chemical a n a l y s i s  I w t .  7,) 

Ash 
Fe (FezU3) 
~1 (A1103) 
c u  ( C U O )  

Pb (PbO) 
31 (NiU) 
in (ZnO)  

V i s u a l  a n a l y s i s  (Lt. ?! 
Fe 
Tin c a n s  
A I  
C U  

S i z e  ( m n l  
P e r c e n t  l a r g e r  than  6 3 . 5  
P e r c e n t  l e s s  t h a n  63 .5  
P e r c e n t  l e s s  than  3 8 . 1  
P e r c e n t  l e s s  t h a n  1 9 . 1  
P e r c e n t  Less t h a n  9 . 5  
P e r c e n t  less than 4 . 8  
Peccant  l e s s  t h a n  2 . i  

P a r t i c l e  s i z e  
GeoWtKiC mean d i a m e t e r  im) 
Geometr ic  s t a n d a r d  d e v i a t i o n  

~~~ ~~ 

September 23, 1974, t h r o u g h  September 5, 1975 

s1 
M l l l  

d i s c h a r g e  

28 ,052 .6  
10 ,655  

122 
24 .43  

54. I 
4 .5  
3 . 2  
L.2  
6 . 2  
0 . 5  
5 . 8  

21 .4  

23.19 
1 .55  
1 . 6 2  
0 . 0 5  
0.G5 
0.02 
0 . 0 8  

1.1 
9 8 . 9  
9 6 . 2  
73.3 
4 7 . 7  
2 9 . 3  
111.5 

8.3 
2 .70  

s2 
Cyc l . ine 

d i s c h a r g e  

22,b::. I 
I 1 , l C i  

99 
2 5 . 2 5  

6 2 . 8  
G.3 
2 . 7  
2 .9  
9 . 2  
‘J. 39 
3 . 8  

2 2 . 2  

20. a5 
C.39 
1 . 5 4  
C.04 
(2.05 
0 . 0 2  
9 . 0 7  

1 . 1  
511.3 
9 5 . 0  
. 3 . 5  
:.;.7 
:!o. 8 
.:O. 6 

x.9 
L. i 5  

s5 
Hagnet ic  b e l t  

r e i e c t s  

2 ,019 .8  
6 ,080  

637 
13.75 

2 . 5  
1 .6  
4 . 6  

2 7 . 4  
19 .9  

5 . 7  
2 0 . 3  
i 8 .0  

4.Lj 
19.38 
4.17  
0.66  

1 . 7  
9 8 . 3  
9 1 . 9  
6 1 . 5  
30.0 

9 . 7  
3 . 9  

14.2 
L.17 

S 7  
.Xagnetic drum 

r e j e c t s  

29.7 
6.486 
1.033 
0.33 

0 . 0 1  
0.4  
0 . 1  
0 . 1  

88 .9  
9 . 4  
0 . 0 4  
1 . 0 5  

17.74 
5 9 . 7 1  

9 . 8 3  
0 .43  

58 
F e r r o u s  
metal 

b y - p r o d u c t s  

1 , 2 5 8 . 2  
5 ,239  

980 
0.53 

tr 
0 . 0 1  
0 
0 

9 9 .  i 
0 . 1  
0 . 0 1  
0 .  la  

1 4 . 2 3  
35.20 

0 . 1 4  
0 . 0 1  

0 
100.0 
9 9 . 4  
51.4 

9 . 9  
1 .0  
0 . 2  

16.5 
1 . 5 9  
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Table 9 .  (Concluded) 

Q u a n t i t y  (Mgjb/ 
f i e a t i n g  v a l u e  (kJ/kg) 
Bulk d e n s i t y  (kg/m3) 
b b i s t u r e  (ut. %) 

Composition :ht. %) 
(tr  = t r a c e )  

Paper  
P l a s t i c  
Wood 
Class 
Ziagnetic m e t a l  
(J t he r me ta 1s 
O r g a n i c s  
M i s c e l l a n e o u s  

Chemical a n a l y s i s  (wt. 7 )  
Ash 
Fe (Fe2.03) 
A 1  (A1203) 
c u  (CUO) 
Pb (PbO) 

Ln (zno) 
Ni ( N i O )  

v i s u a l  a n a l y s i s  (we. Z J  
Fe 
T i n  cans 
A 1  
c u  

S i z e  (nul 
P e r c e n t  l a r g e r  t h a n  63 .5  
P e r c e n t  less than  6 3 . 5  
P e r c e n t  l e s s  than  3 8 . 1  
P e r c e n t  less :han 1 9 . 1  
P e r c e n t  less t h a n  9 . 5  
P e r c e n t  l e s s  t h a n  4 . 8  
T e r c e n t  l e s s  than 2.4 

? a r t i c l e  s i z e  
. ;eometric mean d i a m e t e r  (m) 
ieome t r i c  s t a u d a r d  devi  a t  I o n  

September 2 3 .  1974, th rough O c t o b e r  &, 1974 
53 

S t o r a g e  b i n  s 4  S6 
Nugget izer  f e e d  d i s c h a r g e  ADS h e a v i e s  

2,1(7.5 3 8 7 . 1  
11,3C9 3 ,281  

110 618 
27.?5 4 . 8 4  

6:.3 
t.: 
: . 4  
i . ?  
C . !  
['. h 
b . 6  

i: .L 

1 . 5  
3 . 9  
2 . 8  
6 . 6  

6 9 . 5  
3.8 
7 . 5  
i .4 

9.35  
50.01 

2 .30  
0 .30  

1 .4  
9 8 . 4  
9 1 . 0  
25 .1  
9 . 4  
3 .0  
1.4 

22.1 
1.82 

1 5 7 . 2  

622 
0.31 

0 . 1  
0 . 1  
0 
0 

99 .6  

0 
0 . 2  

t K  

12 .22  
8 5 . 1 8  
0 . 0 5  
0.001 

1 . 0  
9 9 . 0  
8 0 . 6  
11.0 

1 .0  
0 . 4  
0 . 2  

28.2 
1 .46  

- a/ T o t a l  mej::igrams f o r  e n t i r e  sampl ing  p e r i o d  (September 2 3 ,  1974, th rough September 5, 1 9 7 5 ) .  
- b /  Tc,tal  ne~iprarns f o r  Sampl ing  p e r i o d  ( iep tembet  23, :9i4, th rough J c t o b e r  4 .  1971) .  
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Table 10. AVERAGE PROXIMATE AND ULTIMATE ANALYSIS OF RDF (STREAM S2)  OVER DURATION OF SAMPLING; 
SEPTEMBER 2 3 ,  1974 ,  THROUGH SEPTEMBER 5 ,  1975 

( A l l  r e s u l t s  r ece ived  moi s tu re  b a s i s )  

Heating va lue  (kJ/kg)  
Mois ture  (%)b/ 
Ash (Yo) 
V o l a t i l e  matter (%) 
Fixed  carbon (%) 
Carbon (%) 

Oxygen (by d i f f e r e n c e )  ( Z ) d  
S u l f u r  (%) 
Nit rogen  (Yo) 

W \D Hydrogen ( Y o ) d  

RDF Stream S2 
cyclone  d i scha rge  

1 1 , 1 6 7  
25.25 
20.85 
44.75 

9.15 
27.06 

4 .03  
22.12 

0.18 
0 . 5 1  

O r i e n t  6 c o a l  average  of 2 1  
samples c o l l e c t e d  
October 31  through 

November 7 ,  1974 

2 6 , 9 1 0  
12.50 

7 . 6 1  
33 .11  
46 .78  
66 .06  

5 .20  
5 . 6 1  
1.57 
1.45 

RDF as p e r c e n t  
of coal 

41.5 
202 
274.0  
135.2 

19 .6  
41 .0  
77.5 

394.3 
11.5 
35 .2  

- a /  Reported hydrogen and oxygen does n o t  i n c l u d e  hydrogen and oxygen con ta ined  i n  t h e  moi s tu re .  
Proximate a n a l y s i s  : 

Mo i s  t u r  e 
Ash 
V o l a t i l e  matter 
Fixed carbon 

100 

Ult imate  a n a l y s i s :  
M i s  t u r e  
Ash 
Carbon 
Hydrogen 
Oxygen 
S u l f u r  
Ni t rogen  

100 
- b/  A l l  p e r c e n t s  i n d i c a t e d  by weight.  
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( S 6 )  
t h e  

For comparison purposes  i n  Tables  B-la through B - 1 1 1 ,  t h e  nuggletizer feed  
1 was c a l c u l a t e d  a s  t h e  sum of S 7  + S8. ADS heav ie s  (S4)  was c a l c u l a t e d  a s  
sum of  S6 + S5. 

Besides  q u a n t i f y i n g  each p rocess  s t ream, Tables  B-la through B - l l l a l s o  i n -  
c lude  weekly averages  of t h e  a n a l y s i s  r e s u l t s  i n  o r d e r  t o  c h a r a c t e r i z e  t h e  
s t reams.  These averages  were computed from t h e  d a i l y  sample a n a l y s i s  r e s u l t s  
t a b u l a t e d  i n  Appendix B (Tables  B-3a through B-3w), except  f o r  t h e  fol lowing:  

1. Chemical a n a l y s i s  of me ta l s  was done on a d a i l y  b a s i s  on ly  f o r  weeks 
September 2 3  and 30, 1974. T h e r e a f t e r ,  t h i s  a n a l y s i s  was performed only on a 
weekly composite sample t o  reduce a n a l y s i s  c o s t .  

2. A l l  ana lyses  f o r  t h e  weeks of November 25,  1974, through March 1 7 ,  
1975, were performed on a weekly composite sample. 

The ADS heav ie s  (S4)  and the  v a r i o u s  meta l  s t reams (S4, S 6 ,  S7, and S8)  
conta ined  too high a me ta l  c o n t e n t  t o  make chemical a n a l y s i s  p r a c t i c a l .  There- 
f o r e ,  t h e s e  samples were analyzed v i s u a l l y  f o r  meta l  conten t .  The magnet ic  por-  
t i o n  was sepa ra t ed  i n t o  t i n  cans and f e r r o u s  metal .  T in  cans  are magnet ic  bu t  
c o n t a i n  me ta l s  o t h e r  t han  f e r rous .  

The s c r e e n  s i z e  d i s t r i b u t i o n  i s  r e p o r t e d  i n  f u l l .  However, t o  make compari- 
sons e a s i e r ,  t he  geometr ic  mean d iameter  and t h e  geometr ic  s t anda rd  d e v i a t i o n  
were c a l c u l a t e d  and r epor t ed .  These two parameters  a r e  a s t anda rd  method adopted 
by t h e  American S o c i e t y  of A g r i c u l t u r e  Engineers ,  Standard ASAE S319, f o r  ex- 
p r e s s i n g  the  f i n e n e s s  of ground m a t e r i a l s .  This  method assumes a s t r a i g h t  l i n e  
loga r i thmic  d i s t r i b u t i o n  of p a r t i c l e  s i z e .  The geometr ic  mean d iameter  i s  t h e  
s i z e  a t  which h a l f  t he  p a r t i c l e s  a r e  l a r g e r  than,  and h a l f  t h e  p a r t i c l e s  are 
s m a l l e r  than ,  t h e  mean. The geometr ic  s t anda rd  d e v i a t i o n  i s  the d i s p e r s i o n  about  
t h e  mean. A va lue  c l o s e  to  one means a small  d i s p e r s i o n ,  whi le  a l a r g e  v a l u e  i n -  
d i c a t e s  t h a t  p a r t i c l e s  a r e  widely d i s t r i b u t e d  over  a l a r g e  s i z e  range. 

An a n a l y s i s  of t h e  geometr ic  mean diarrleter d a t a  shows t h a t  t he  r e f u s e  f u e l  
( S 2 )  has  a s l i g h t l y  s m a l l e r  mean d iameter  than  t h e  m i l l  d i s cha rge  (S l ) .  The ADS 
heav ies  (S4)  c o n t a i n  the  l a r g e r  p a r t i c l e s  i n  t h e  m a t e r i a l  being f ed  t o  t h e  ADS 
system. Also, a s  would be expected,  t h e  nugge t i ze r  feed ( S 6 )  has  a l a r g e r  mean 
d iameter  than  t h e  f e r r o u s  me ta l  ( S 8 ) .  An a n a l y s i s  of t h e  geometr ic  s t anda rd  
d e v i a t i o n  d a t a  shows t h a t  t he  meta l  streams have a sma l l e r  d i s p e r s i o n  about  the 
mean than  the  m i l l e d  raw r e f u s e  o r  t h e  r e f u s e  fue l .  

Dai ly  p l a n t  m a t e r i a l  f lows and hea t ing  va lue  r e s u l t s  were used t o  c a l c u l a t e  
t o t a l  weekly energy con ten t  of a l l  f low streams. This  method of c a l c u l a t i n g  en- 
e rgy  c o n t e n t  o f  t he  v a r i o u s  streams was used i n s t e a d  of u t i l i z i n g  t h e  s t r a i g h t  
a r i t h m e t i c  averages  of h e a t i n g  va lue  i n  Tables  B-la through B - 1 1 1  t o  t a k e  i n t o  
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account  t h e  d a i l y  m a t e r i a l  weight  v a r i a t i o n s .  Th i s  was done so t h a t  the energy  
ba lance  would be  a s  a c c u r a t e  a s  poss ib l e .  Table  B-4a l i s t s  the weekly summary 
o f  k i l o j o u l e s  ( B t u ' s )  h e a t  energy c o n t e n t  f o r  each flow s t ream,  and Table  B-4b 
p r e s e n t s  t h e  energy c o g t e n t  i n  terms of a p e r c e n t  o f  t h e  energy c o n t e n t  i n  t h e  
hammermill d i scharge .  

F igu re  12 shows t h e  weekly amounts o f  t h e  weight  of RDF and Fe me ta l  re- 
covered and t h e  energy c o n t e n t  o f  t h e  RUF, a l l  a s  a p e r c e n t  of  t h e  incoming 
raw r e f u s e ,  

F igu re  1 2  r e f l e c t s  t h e  f a c t  t h a t  t h e  RDF kJ /kg  ( B t u l l b )  h e a t i n g  v a l u e  i s  
h i g h e r  t h a n  t h e  raw r e f u s e ,  and t h e r e f o r e ,  t h e  RDF averages  a h igSe r  p e r c e n t  
recovery  from t h e  raw r e f u s e  on an energy b a s i s  than  on a weight  bas i s .  

A s  Table  B-4b shows, t h e r e  was an  energy l o s s  which was due p r i m a r i l y  t o  
t h e  weight  of m a t e r i a l  l o s s  through the  s y s t e m ,  The p l a n t  m a t e r i a l  l o s s  i s  d i s -  
cussed  more f u l l y  i n  t h e  fo l lowing  s e c t i o n  on m a t e r i a l  balance.  

The impor tan t  conc lus ions  h e r e  a r e  t h a t  over  t h e  t o t a l  t e s t  pe r iod ,  t h e  
p l a n t  recovered  80.6% of t h e  raw r e f u s e  a s  RDF and 4.5% of the raw r e f u s e  a s  
f e r r o u s  meta l  by-product.  O f  t h e  t o t a l  energy i n  t h e  incoming raw r e f u s e ,  83.0% 
was recovered  a s  RDF. The magnet ic  b e l t  r e j e c t s  p l u s  magnet ic  drum re jec ts  con- 
t a i n e d  only  4.0% o f  t h e  energy. On an energy recovery  b a s i s ,  t h e r e  i s  l i t t l e  
v a l u e  i n  t r y i n g  t o  r e c y c l e  t h e  r e j e c t  m a t e r i a l  t o  recover  energy. 

The nugge t i ze r  was o p e r a t i n g  a t  nea r  i t s  maximum motor cu r ren t .  While i E  

was p o s s i b l e  t o  dec rease  t h e  magnet ic  b e l t  spac ing  and i n c r e a s e  the amount of 
magnet ic  me ta l  recovered ,  t o  do so would exceed t h e  c a p a c i t y  of  t h e  nugget izer .  
A 1 1  recovered  magnet ic  me ta l  from t h e  n a g n e t i c  b e l t  i s  d i scha rged  d i r e c t l y  i n t o  
t h e  nugge t i ze r .  Therefore ,  i n  o r d e r  t o  de te rmine  p l a n t  f e r r o u s  meta l  recovery  
e f f i c i e n c y ,  t h e  d a i l y  p l a n t  m a t e r i a l  f lows and p e r c e n t  magnet ic  m e t a l  o f  each 
stream w e r e  used t o  c a l c u l a t e  t h e  weekly t o t a l  of f e r r o u s  m e t a l  f o r  each f low 
stream and t h u s  t h e  recovery  e f f i c i e n c y .  As was t h e  c a s e  wi th  h e a t i n g  v a l u e ,  
t h i s  method was used i n s t e a d  of  u t i l i z i n g  t h e  s t r a i g h t  a r i t h m e t i c  averages  of 
p e r c e n t  magnet ic  me ta l  i n  Tables  B - l a  through B - 1 0  t o  t a k e  i n t o  account  var i -  
a t i o n s  i n  d a i l y  q u a n t i t i e s .  

Table  B-5 r eco rds  t h e  t o t a l  weekly q u a n t i t i e s  of f e r r o u s  meta l  and F i g u r e  
13 shows t h e  recovery  e f f i c i e n c y .  The t o t a l  recovery e f f i c i e n c y  over  t h e  t e s t  
p e r i o d  w a s  on ly  72%. I n  f u t u r e  p l a n t s ,  t h e r e  i s  room f o r  improvement i n  f e r r o u s  
meta l  recovery  e f f i c i e n c y ,  e i t h e r  through l a r g e r  s i z e d  n u g g e t i z e r s  o r  d i f f e r e n t  
recovery  systems. 

The r e f u s e  f u e l  stream samples were a l s o  used t o  de te rmine  proximate and 
u l t i m a t e  a n a l y s e s  o f  RDF. Weekly summaries of t h e s e  ana lyses  r e s u l t s  were com- 
puted ,  a s  shown i n  Table  B-2, based on d a t a  from Table  B-3w. Table  10 shows t h e  
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ave rage  proximate and u l t i m a t e  a n a l y s e s  c h a r a c t e r i s t i c s  f o r  t h e  t e s t  p e r i o d  and 
i n c l u d e s  s i m i l a r  d a t a  f o r  comparison purposes  on O r i e n t  6 c o a l  used a t  t he  Union 
Electr ic  power p l a n t .  T h i s  comparison shows t h a t  t h e  r e f u s e  f u e l  i s  lower o r  
h i g h e r  t han  t h e  c o a l  a s  follows: lower--heating va lue ,  f i x e d  carbon, carbon, 
hydrogen, s u l f u r ,  and n i t r o g e n ;  and h igher - -mois ture ,  ash ,  v o l a t i l e  matter,  and 
oxygen. 

The l a r g e s t  d i f f e r e n c e  i s  s u l f u r .  The r e f u s e  f u e l  c o n t a i n s  only  s l i g h t l y  
more than  one - t en th  t h e  s u l f u r  c o n t e n t  of O r i e n t  6 c o a l  du r ing  the  t es t  p e r i o d  
shown i n  Table  10. The h e a t i n g  va lue  of r e f u s e  f u e l  i s  42% of  the c o a l  h e a t i n g  
va lue .  

Tables  9 and 10 have p r e s e n t e d  t h e  average c h a r a c t e r i s t i c s  of the v a r i o u s  
p l a n t  f low streams over  t h e  t o t a l  t e s t  pe r iod .  It  was observed t h a t  c o n s i d e r a b l e  
v a r i a b i l i t y  occur red  from day t o  day i n  some of t h e  c h a r a c t e r i s t i c s .  Tables  11 
through 18 a r e  a t a b u l a t i o n  f o r  each flow stream and c h a r a c t e r i s t i c ,  t h e  range 
of d a t a  (maximum and minimum v a l u e s )  encountered, a s  we l l  a s  t h e  mean o r  average  
va lue .  

Also l i s t e d  i s  the  t o t a l  number of samples i n  the mean and the s t a n d a r d  
d e v i a t i o n .  The c o e f f i c i e n t  of v a r i a t i o n  was a l s o  c a l c u l a t e d  and r e p o r t e d  i n  
Tables  11 through 18. C o e f f i c i e n t  of v a r i a t i o n  (C.V.) i s  a measure of v a r i a b i l -  
i t y  because i t  e x p r e s s e s  t h e  s t a n d a r d  d e v i a t i o n  a s  a p e r c e n t  of t h e  mean. A s  
t h e  a b s o l u t e  v a l u e  of one c h a r a c t e r i s t i c  i n c r e a s e s  over  t h a t  of a d i f f e r e n t  
c h a r a c t e r i s t i c ,  t h e  s t a n d a r d  d e v i a t i o n  may a l s o  inc rease .  

A l a r g e r  s t a n d a r d  d e v i a t i o n  does n o t  n e c e s s a r i l y  mean l a r g e r  v a r i a b i l i t y ,  
and t h u s  C.V. i s  a method of accommodating t h i s  r e s t r i c t i o n .  The formula f o r  
C.V. i s  a s  fo l lows:  

C.V. (%) = s (100) 
X - 

R 
- 

where X = mean; and 
S s t a n d a r d  dev ia t ion .  
X 

F i n a l l y  t h e  conf idence  i n t e r v a l  above t h e  mean a t  95% conf idence  c o e f f i -  
c i e n t  was c a l c u l a t e d  t o  show what range of va lues  could  normally be  expec ted  
when t ak ing  a s i n g l e  d a y ’ s  sample. 

T h i s  a n a l y s i s  was performed only on t h e  d a i l y  samples, w i th  one excep t ion  
d i s c u s s e d  below. Tlie weeks of t e s t i n g  f r a n  November 25, 1974, through March 1 7 ,  
1975, were n o t  i nc luded  because samples taken  dur ing  those  weeks formed weekly 
composite samples i n s t e a d  of d a i l y  samples. The d i f f e r e n c e  i n  sampling methods 
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Tab12 i.'. VARIAaILITY OF DAILY VALUES OF CiUIUCTEtiISTlCS OF b T R M  S2 - CYCIRNE DlbCHAKGE ( W F )  
( A l l  r e s u l t s  based on m o i s t u r e  as r e c e i v e d )  

I t em - 
Heating v a l u e  ( k J / k g )  
Bulk d e n s i t y  ( k g / 3 )  
Moisture  (wt .  %) 

Composition (wt .  S.1 
Paper 
P l a s t i c  
Wood 
Glas s  
%gne t i c  me ta l  
O t h e r  metals 
Organ ics  
Miscel laneous 

P a r t i c l e  s i z e  
Geometric mean d i a m e t e r  ( m ~ )  

Proximate and u l t i m a t e  a n a l y s i s  
V o l a t i l e  m a t t e r  
Fixed carbon 
Carbon 
Hydrogen 
Oxygen (by d i f f e r e n c e )  

Nitr i t ien 
SU;iLK 

Standard 
e r r o r  

S X 1 v - T  

139 .1  
L.44 
0.739 

1 .04  
0.357 
0.248 
0.186 
@. 108 
0.106 
0.519 
0.720 

0.469 
a .  09G 
0.132 
0 . 0 1 1  
0.005 
0.003 
0.005 

0 .190  

0 . 5 1  
0 .42  
0 .28  
0.046 
0.37 
C.CX 
9.008 

Range 
Maximum 

va lue  

13 ,613  
168 
42.2 

a;.a 
26.7 
1 0 . 7  
q .6  
7 . 2  
6 .9  

36.5 
44.6 

34.51 
2 96 
5.76 
0.37 
0.16 
0.11 
0.19 

11.9 

60.36 
21.60 
32.56 

6 .13  
32.57 

0 .41  
0 .72  

Minimum 
v a l u e  

6,932 
b 4  

2 . 3  

28.9 
1 . 3  
0 
0 
0 
0 
0 
3.5 

10.82 
0.32 
0 .88  
0.01 
0.02 
0.01 
0.04 

3 .8  

34.91 
0 

21.11 
2.64 

15.44 
0.07 
0.35 

- 
X 

Mean 

10,636 

- 

LUY . I 
26.6 

58.2 
4.9 
3.4 
2.6 
0 . 3  
0.5 
4.7 

25.h 

21.7 
5.89 
1.64 
0.04 
0 .05  
0.02 
0.07 

7.4 

43.6 

26.0 
3.79 

21.21 
3.18 
0.53 

a .17  

n 
Number 

of 
samples 

97 
97 
9 7  

97 
97 
97 
97 
97 
97 
9 7  
97 

97 
35 
35 
35 
35 
35 
35 

97 

97 
97 
97 
57 
97 
97 
97 

SX 
S tanda rd  
d e v i a t i o n  

1 ,370 .3  
L4.v 

7 .28  

10 .3  
3.51 
2.42 
1.83 
1.06 
1.05 
5.11 
7.09 

4.61 
0.56 
0.18 
0.065 
0.027 
0.020 
0.029 

1 .87  

5 .07  
4 .13  - 
2.75 
0.46 
3 .68  
c.c5 
0.075 

V a r i a b i l i t y  
abou t  t h e  

mean 

a t  957. 
conf idence  

c o e f f i c i e n t  

[+I 

276 
4.8 
1 . 5  

1. I 
3.7 
0 . 5  
0 . 4  
0 . 2  
0.2 
1.0 
1 . 4  

3 .9  
3.19 
0.27 
0.02 
0.01 
0 .01  
0 . 0 1  

0.4 

1.01 

0.56 
0.09 
0.73 
c.3: 
0.02 

0.a3 

C . V .  
c o e f f i c i e n t  
of v a r i a t i o n  

( 2 )  

12.9 
22.0 
27.4 

i 7 . 7  
71.6 
71.2 
70.4 

353.3 
210.0 
108.7 
27.9 

21.2 
62.9 
47.6 

162.5 
54.0 

100.0 
41.4 

25.3 

11.6 
50.6 
10.6 
12 .1  
17.4 
23.3 
14.2 



T a b l e  13 .  V M I A B I L I N  OF DAILY VALUES OF CHARACTERISTICS OF STREAM S3 - SmMGE B I N  DISCHARGE 
( A l l  r e s u l t s  b a s e d  on m o i s t u r e  a s  r e c e i v e d )  

I t e m  - 
H e a t i n g  v a l u e  ( k J / k g )  
Bulk d e n s i t y  (kg/m3) 
M o i s t u r e  (wt. %) 

C o m p o s i t i o n  (wt.  Sal 
P a p e r  
P l a s t i c  
Wood 
G l a s s  

c 4 M a g n e t i c  metal 
Other m e t a l s  
O r g a n i c  s 
M i s c e l l a n e o u s  

P r o x i m a t e  and  u l t i m a t e  a n a l y s i s  
V o l a t i l e  m a t t e r  . 
F i x e d  c a r b o n  
C a r b o n  
Hydrogen  
Oxygen (by  d i f f e r e n c e )  
s u l f u r  
N i t r o g e n  

S t a n d a r d  
e r r o r  

s x /  c 
233 .7  

4 . 0 9  
1 . 1 3  

2.07 
1 . 5 4  
0 . 4 6  
0 . 2 1  

0 .45  
0 . 2 3  
1.90 

a. 12 

0 . 3 1  
:a. 17 

0 . 1 1  
0.013 
0.005 
0.002 
0.009 

0 .43  
1 . 2 2  
0 . 6 3  
0 . 1 1  
0 .59  
0 .013  
0.016 

Range 
Maximum Minimum 

v a l u e  

1 2 , 3 9 0  
149 

3 3 . 0  

73.5 
1 6 . 5  

4 . 3  
1 . 9  
1 . 2  
4 . 6  
2 . 3  

3 4 . 3  

2 0 . 8 5  
2 . 4 2  
2 . 3 2  
0 . 1 5  
0 . 0 6  
0.03 
0 . 1 6  

4 8 . 4 1  
1 2 . 3 7  
29 .84  

4 . 2 4  
25 .26  

0 . 2 4  
0 . 6 6  

v a l u e  

10 ,187  
109 

2 2 . 4  

5 0 . 5  
1 . 8  
0.3 
0 
0 
0 
0 

16 .7  

1 7 . 6 7  
0 . 6 5  
1 . 0 7  
0 . 0 1  
0 . 0 1  
0 . 0 1  
0 . 0 6  

4 3 . 7 3  
0 

2 3 . 6 4  
3 .22  

1 9 . 1 0  
0.10 
0.51 

- 
X 

Mean 

1 1 , 3 0 9  

- 

1 3 0 . 1  
2 7 . 4  

6 3 . 3  
6 . 5  
2 . 3  
1 . 0  
0 .1  
0 . 6  
0.0 

25 .6  

1 9 . 2  
1 . 1 4  
1 . 5 3  
0.05 
0 . 0 4  
0 . 0 2  
0 . 0 8  

4 6 . 5  

27 .0  

21.9 

6 . 9 5  

3 . 7 5  

0 . 1 8  
0 . 5 8  

n 
Number 

o f  
s a m p l e s  

10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 

sx 
S t a n d a r d  
d e v i a t i o n  

738.9 
12.9 

3 . 5 9  

6 . 5 3  
4 . 8 8  
1 . 4 5  
0.67 
0.38 
1 . 4 4  
G.74 
6 . 0  

: . 0  
0.53 
0 . 3 5  
0 .042  
0 . 0 1 5  
0 .007  
0 . 0 2 8  

1 . 3 6  
3 . 8 4  
2 . 0 1  
0 . 3 5  
1 . 8 6  
0 . 0 4  
0.05 

V a r i a b i l i t y  
a b o u t  t h e  

mean 

a t  95% 
c o n f i d e n c e  

c o e f f i c i e n t  

3 

529 
9 . 3  
2 . 6  

4 . 7  
3 . 5  
1 . 0  
0 . 5  
0.3 
1.0 
0.5 
4 . 3  

0 . 7  
0.4 
0 . 2  
0 . 0 3  
0 . 0 1  
0 .005  
0.02 

0 . 9 7  
2 . 7 6  
1 . 4 3  
0 . 2 5  
1 . 3 3  
0 . 0 3  
0 .04  

C . V .  
c o e f f i c i e n t  
of  v a r i a t i o n  

(%) 

6 . 5  
9 . 9  

1 3 . 1  

1 0 . 3  
75 .1  
6 3 . 0  
6 7 . 0  

3 8 0 . 0  
240 .0  
1 2 3 . 3  

2 3 . 4  

5 . 2  
4 6 . 5  
22.9 
8 4 . 0  
37 .5  
3 5 . 0  
3 5 . 0  

2.9 
5 5 . 3  

7 .4  
9 . 3  
0 . 5  

22 .2  
8 .6  



T a b l e  1 4 .  ‘JARIAIBILITY OF DAILY VALUES OF CHAUCrERISTICS OF S l ”  54 - ADS ILEAVIES 
( A l l  r e s u l t s  b a s e d  on m i s t u r e  as r e c e i v e d )  

I t e m  - 
H e a t i n g  v a l u e  ( k J / k g )  
Bulk d e n s i t y  (kg/m3) 
M o i s t u r e  ( w t .  %) 

C o m p o s i t i o n  (wt .  %) 
P a p e r  
P l a s t i c  
Wood 
Glass 
M a g n e t i c  m e t a l  
u t h r r  i n r L a i >  

O r g a n i c s  
M i s c e l l a n e o u s  

P a r t i c l e  s i z e  
Geometric mean d i a m e t e r  (m) 

S t a n d a r d  
e r r o r  

s x l  .v;;- 

1 0 3 . 2  
1 . 0  
0 . 9 2  

0 . 3 4  
0 . 3 7  
0 . 7 4  
1 . 9 1  
5 . 6 7  
0.74 
1 . 6 2  
1.83 

1 .49  
3 . 2  
0 . 2 5  
0 . 1 4  

1.03 

Range 
Maximum Minimum 

v a l u e  v a l u e  

6 , 4 4 1  5 , 5 2 1  
6 7 8  569 

8.00 0 . 3  

3 . 4  0 . 4  
3 . 5  0 
6 . 0  0 

1 9 . 4  0 . 9  
0 4 . 5  2 4 . 7  

6 . 2  U 

1 8 . 5  1.6 
19.9  0 . 9  

2 1 . 5  4 . 0  
7 5 . 2  37 .9  

3 . 4  1.0 
1.5 0 

7 8 . 5  1 7 . 0  

- 
X 

Mean - 
5 , 9 9 0  

6 1 7 . 8  
4 . 8  

1 . 5  
0 . 9  
2 . 6  
6 . 6  

6 9 . 5  
j.6 
7.5  
7 .6  

9 . 3  
50.0 

2 . 3  
0 . 3  

22  

n 
Number 

of 
s a m p l e s  

10 
10 
10 

1 0  
10 
10  
10  
10 
l o  
10 
10 

10 
10 
10 
10 

10 

sx 
S t a n d a r d  
d e v i a t i o n  

3 2 6 . 3  
3 1 . 6  

2 .92  

1 . 0 8  
1 . 1 7  
2 . 3 5  
6 . 0 5  

2 - 3 5  
5.12 
5 . 7 8  

1 7 . 9  

4 . 7  
10.1 
0 .78  
0 . 4 5  

3 . 2 4  

V a r i a b i l i t y  
a b o u t  t h e  

mean 

Et1 
a t  95% 

c o n f i d e n c e  
c o e  f f i c  Len t 

233 
2 . 3  
2 . 1  

0 . 8  
0 . 8  
1 . 7  
4 . 3  

1 2 . 8  

3 . 7  
4 . 1  

1 -  I.., 

3 . 4  
7 . 2  
0.6 
0 . 3  

2 . 3  

C.V. 
c o e f f i c i e n t  
of  v a r i a t i o n  

(%) 

5 . 5  
5 .1  

6 0 . 8  

7 2 . 0  

9 0 . 4  
9 1 . 7  

1 3 0  

2 5 . 8  

68.3 
61.8 

7 6 . 1  

5 0 . 5  
20.2 
3 3 . 9  

150.0 

14 .7  



'Table 15. V A K I A R I L I T Y  OF L M I Y  VALUES Oli CllAKACTEKlSTlCS OF STWAM SS - MAGNETlC BELT RWECTS 
( A l l  r c s u l t s  Loved on m o i s t u r e  as r e c e i v e d )  

~ - -  

I tern - 
Heating v a l u e  (kJ/kg)  
Hulk d e n s i t y  (kgIn13) 
M o i s t u r e  (wt. 4 )  

C o m p o s i t i o n  (wt. %) 
P a p e r  
P l a s t i c  
Wood 
Glass 
M a g n e t i c  metal 
O t h e r  metals 
O r g a n i c s  
Misce 1 l a n e o u s  

V i s u a l  a n a l y e i s  ( u t .  X) 
F r  
T i n  c a n s  
A 1  
C LI  

P a r t i c l e  s i z e  
C e o i n e t r i c  mean d i a m e t e r  (nun) 

S t a n d a r d  
e r r o r  

s x l  G 

118.7 
1 0 . 3  

-- 

0 . 5 3  

0 . 3 8  
0 .28  
0 . 4 9  
1 . 0  
1 . 2 8  
0 . 5 5  
0 .96  
0 . 8 7  

0 . 3 9  
0 . 7 1  
0.21 
0.01 

0.27 

Kange 
Maximum Mininun 

v a l u e  v a l u e  

8 , 9 5 7  L , 8 0 5  
846  349 

3 2 . 8  3 .1  

2 2 . 0  0 
1 3 . 7  0 
2 4 . 9  0 . 1  
4 7 . 0  1 . 4  
5 5 . 4  0 
3 1 . 4  0 
5 0 . 6  0 
b 0 . 4  5 . 1  

2 0 . 3  0 . 0 2  
3 6 . 5  1.1 
11.4  0 . 7  

8 . 4  0 

2 1 . 1  6 . 6  

- 
X 

Mean - 
5 , 9 4 2  

6 3 3  
1 4 . 7  

2 . 6  
L. 2 
5 . 7  

2 5 . 4  
1 6 . 1  

5 . 8  
1 9 . 7  
2 2 . 5  

4 . 6  
1 2 . 7  

3 . 9  
0 .7  

1 2 . 8  

n 
Number 

of 
samp lrs  

97 
9 7  
97  

97  
97  
97  
97  
97  
9 7  
97 
97  

97  
97  
97  
97  

97  

sx 
S t a n d a r d  
d e v i a t  i o n  

1 , 1 6 9 . 0  
1 0 1 . 5  

5 . 1 9  

3 . 7 3  
2 . 7 3  
4 .79  
9 . 8 1  

12 .6  
5 . 4 6  

88.5 
8 . 6  

3 . 8 1  
7 . 0 1  
2 . 0 3  
0 . 9 5  

2 . 6 9  

V a r i a b i l i t y  
a b o u t  t h e  

mean 

a t  95% 
c o n f i d e n c e  

c o e f f i c i e n t  

[_+I 

236 
2 0 . 4  

1 . 1  

0 . 8  
0 . 6  
1 .o 
2 . 0  
2 . 5  
1 . 1  
1 . 9  
1 . 7  

0.8 
1 . 4  
0 . 4  
0.02 

0 . 5  

C . V .  
c o e f f i c i e n t  
o f  v a r i a t i o n  

(%) 

1 9 . 7  
1 6 . 0  
3 5 . 3  

1 4 3 . 5  
1 2 4 . 1  
8 4 . 0  
3 8 . 6  
7 8 . 3  
9 4 . 1  

4 4 9 . 2  
3 8 . 2  

8 2 . 8  
5 5 . 2  
5 2 . 1  

135.7 

2 1 . 0  



cn 
0 

T a b l e  16. V A R I A B I L I T Y  OF DAILY VALUES OF CHARACTEIUSTICS OF STREN.1 S6 - NUCGETIZER FEED 
(All r e s u l t s  b a s e d  on n i o i s t u r e  a s  r e c e i v e d )  

I t e m  - 
H e a t i n g  v a l u a ’  
Hulk d e n s i t y  (kg/m3) 
M u i s t u r e  ( w t .  %) 

C o m p o s i t i o n  ( w t .  ;b) 
P a p e r  
P l a s  t i c  
Wood 
Glass 
M a g n e t i c  metal 
O t h e r  m e t a l s  
O r g a n i c s  
M i s c e l l a n e o u s  

V i s u a l  a n a l y s i s  ( w t .  %) 
Fe 
T i n  c a n s  
A1 
c u  

P a r t i c l e  s i z e  
G e o m e t r i c  mean d i a m e t e r  (mm) 

S t a n d a r d  
e r r o r  

S x l  v7T 

11.7 
0.05 

0.06 
0.02 
0 
0 
0.13 
0.02 
0 
0.11 

1.54 
2.05 
0.002 
0.001 

1.06 

Maxinium 
v a l u e  

684 

0.6 
0.2 
0 
0 

100 
0.2 
0 
1.1 

20.5 
94.3 
0.02 
0 . 0 1  

32.8 

Range 
Minimum 

v a l u e  

569 

0.07 
0 
0 
0 
98.7 
0 
0 
0 

4.2 
71.1 
0 
0 

24.1 

- 
X 

Mean - 

621 
0 . 3  

0.07 
0.03 
0 
0 
99.1 
0.02 
0 
0.18 

12.1 
85.2 
0.002 
0.001 

28 

n 
Number 

of  
s a m p l e s  

10 
10 

10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 

10 

sx 
S t a n d a r d  
d e v i a t i o n  

36.9 
0.17 

0.19 
0.07 
0 
0 
0.41 
0.06 
0 
0.34 

4.88 
6.48 
0.006 
0.003 

3.35 

V a r i a b i l i t y  
a b o u t  t h e  

mean 

a t  95% 
c o n f i d e n c e  

c o e  f f Fc i e n t  

P I  

26.5 
0.1 

0;14 
0.05 
0 
0 
0.29 
0.05 
0 
0.25 

3.5 
4.6 
0.005 
0.002 

2.4 

C . V .  
c o e f f i c i e n t  
o f  v a r i a t i o n  

(%> 

5.9 
56.7 

211.4 
233.3 
0 
0 

300.0 
0 

4,087.7 

188. 9 

40.3 
7.6 

300.0 
300.0 

12.0 

a /  H e a t i n g  v a l u e  tests n o t  c o n d u c t e d  on  S t r e a m  S6. - 



T a b l e  17 .  VARIABILI'R OF DAILY VALUES OF CHAKACTEKlSTlCS OF STREAM 57 - MAGNETlC DRUM REJECTS 
( A l l  resiilts b a s e d  o n  m o i s t u r e  a s  r e c e i v e d )  

1 teni - 
H e a t i n g  v a l u e  ( k J / k g )  
Bulk  d e n s i t y  (kg/m3) 
M o i s t u r e  ( u t .  4 )  

C o m p o s i t i o n  ( w t .  7-1 
Papc!r 

Wood 
Glass 

w N a g n e t i c  metal 
Other m e t a l s  
O r g a n i c s  
M i s c e l l a n e o u s  

P l d S t l C  

wl 

V i s u a l  a n a l y s i s  ( w t .  %l 
Fe 
T i n  c a n s  
A 1  
c u  

S t a n d a r d  
e r r o r  

S X l G T  

76.8 
12.4 
0.14 

0.007 
0.05 
0.06 
0.014 

0.67 
0.02 
0.17 

0.80 

0.58 
0.84 
0.61 
0.05 

Range 
Maxiinuin Minimum 

v a  l u e  -- v a l u e  

7 ~ 784 5,089 
1,434 884 

10.6 0 

0 . 4  0 
3 . 3  0 
4 . 6  0 
0.7 0 

98.7 65.4 
25.3 0 . 6  
1.1 0 
9.2 0 

30.6 9.0 
84.7 48.1 
21.1 0 . 3  

2.7 0 

- 
X 

Mean - 
6,333 
1,036 

0 . 4  

0.02 
0 .4  
0 . 2  
0.1 

88.0 
9.7 
0.1 
1.5 

18.2 
69.3 

9 . 9  
0.4 

2 1  
Nunibe r 

o f  
s a m p l e s  

81  
81 
81  

81 

81 
81  

81  
81 

n i  

ni 

n i  

81  
8 1  
81  
n i  

sx 
S t a n d a r d  
d e v i a t i o n  

69 1 
111.5 

1.24 

0.06 
0.48 
0.57 
0 .13  
7 . 2  
6.03 
0.17 
1.55 

5.24 
7.6 
5.52 
0.43 

V a r i a b i l i t y  
a b o u t  t h e  

mean 

a t  95% 
c o n f i d e n c e  

c o e f  € i c j . e n t  

Ctl 

153 
24.7 
0.3 

0.01 
0.10 
0.12 
0.03 
1.59 
1.33 
0.04 
0.34 

1.2 
1.7 
1.2 
0.1 

C . V .  
c o e f f i c i e n t  
of v a r i a t i o n  

C% ) 

10.9 

310.0 
10.8 

300.0 
120.0 
285.0 
130.0 

8 . 2  
6 2 . 2  

170.0 
103.3 

28.8 

55.8 
11.0 

107.5 

- a /  N u g g e t i e e r  irot o p e r a t i n g  f o r  2 d a y s  and s a m p l e s  n o t  c u l l c c t e d  for 14 d a y s  (97 - 16 = 81). 



T a b l e  18 .  VAKLABJLLTY OF DAILY VALUES O F  CHAHACTEKlSTlCS OF STREAM 58 - Y E W U S  NE'ETAL BY-PWDUCT 
( A l l  r e s u l t s  b a s e d  on m u i s t u r e  a s  r e c e i v e d )  

1 tem - 
t l e a t i n g  v a l u e  ( k J / k g )  
Bulk d e n s i t y  (kg/m3) 
M o i s t u r e  ( u t .  %) 

C o m p o s i t i o n  ( u t .  %) 
P a p e r  
P l a s t i c  
Wood 
Glass 
M a g n e t i c  m e t a l  
O t h e r  m e t a l s  
O r g a n i c s  
M i  s c e  1 l a n e o u s  

cn 
h, 

V i s u a l  a n a l y s i s  ( u t .  %) 
Pe 
T i n  c a n s  
A 1  
c u  

P a r t i c l e  s i z e  
G e o m e t r i c  mean d i a m e t e r  (mm) 

S t a n d a r d  
e r r o r  

s x /  ViT 

1 4 . 2  
9 . 2  
0 . 0 3  

0 . 0 0 1 5  
0 . 0 0 4  
0 
0 
0 . 1 1  
0.01 
0 .006  
0 . 0 5  

0 . 4 2  
0 .98  
0 . 0 3  
0.004 

0 . 2 0  

Range 
Maximum 

va l u r  

6 , 0 9 2  
1 , 5 5 7  

3 . 0 0  

0 .1  
0 . 3  
0 
0 

100 
0 . 5  
0 . 6  
3 . 8  

3 0 . 9  
9 1 . 6  

2 . 6  
0 . 3  

2 0 . 6  

Minimum 
v a l u e  

4 , 8 3 7  
878  
0.01 

0  
0 
0 
0 

9 0 . 8  
0 
0 
0 

8.0 
0 . 2  
0 
0 

9 . 9  

- 
X 

Mean - 
5 , 1 6 1  

9  8 0  
0 . 2  

0 .002  
0 .005  
0 
0 

9 9 . 6  
0 . 0 8  
0.006 
0 . 3  

15.0 
8 3 . 1  

0 .15  
0 . 0 1  

16 .9  

a /  N u g g r t i z e r  n o t  o p e r a t i n g  f o r  2  d a y s  and t h e r e f o r e  no Fe m e t a l  s t r e a m  (97 - 2 = 95).  - 

ld 

Number sx 
Of S t a n d a r d  

s a m p l e s  d e v i a t i o n  

95  138 .7  

95  0.33 
9 5  8 9 . 7  

95  
95 
9 5  
95  
95  
95  
9 5  
9 5  

0 . 0 1 4  
0 . 0 4  
0 
0 
1 . 0 5  
0 . 1 1  
O . O b  
0 . 5 3  

9 5  4 . 1  
95  9 . 5 3  
95  0 . 2 8  
9 5  0 . 0 4  

95  1 . 9 6  

V a r i a b i l i t y  
a b o u t  t h e  

mean 

a t  95% 
c o n f i d e n c e  

c o e f f i c i e n t  

Crtl 

2a 
18.3 

0 . 0 6  

0 . 0 0 3  
0.008 
0 
0 
0 . 2  
0.02 
0 . 0 1  
0.1 

0 . 8  
1 .9  
0 . 0 6  
0.008 

0 . 4  

C.V. 
c o e f f i c i e n t  
of v a r i a t i o n  

(%) 

2.7  
9 1 . 5  

165 .0  

700 .0  
8 0 0 . 0  

0 
0 
1.1 

1 3 7 . 5  
1,000.0 

1 7 6 . 7  

2 7 . 3  
1 1 . 5  

400.0 
1 8 6 . 7  

1 1 . 6  



Between D a i l y  and weekly composite samples  could p o s s i b l y  c o n t r i b u t e  t o  v a r i -  
a b i l i t y :  t h e r e f o r e ,  r e s u l t s  from t h e  two methods should not  be combined i n  a 
v a r i a b i l i t y  a n a l y s i s .  

@ 
The one excep t ion  i s  t h e  chemical  a n a l y s i s  of metals i n  S 1  and S2. Even 

dur ing  weeks of d a i l y  sampling, t h i s  a n a l y s i s  was conducted on only  a weekly 
composi te  b a s i s ,  excep t  f o r  t h e  f i r s t  2 weeks of sampling. The re fo re ,  t h e  
weekly composi te  sample r e s u l t s  of m e t a l s  by chemical  a n a l y s i s  w e r e  ana lyzed  
f o r  v a r i a b i l i t y ,  y i e l d i n g  35 samples i n s t e a d  of 97 f o r  t h e  o t h e r  c h a r a c t e r i s t i c s .  

The mean v a l u e s  shown i n  Tables  11 through 18 d i f f e r  s l i g h t l y  f r s m  t h e  av- 
e r a g e  c h a r a c t e r i s t i c  v a l u e s  shown i n  Tab les  9 and LO.  Tables  9 and 10 a r e  t h e  
average  of a l l  weeks, i n c l u d i n g  t h e  13 weeks of weekly composi te  da t a .  However, 
an  a n a l y s i s  of  t h e  weekly composi te  v a l u e s  r evea led  t h a t  they f e l l  w i t h i n  t h e  
range  of maximum and minimum v a l u e s  found f o r  t h e  d a i l y  samples. 

An a n a l y s i s  of Tables  11 through 18 show t h a t  t h e  v a r i a b i l i t y  expressed  
a s  C.V. o f t e n  becomes q u i t e  h igh  when t h e  mean v a l u e s  a r e  ve ry  low, such a s  com- 
p o s i t i o n a l  i t e m s  o t h e r  than  me ta l  i n  S 8  (Fe me ta l  by-product ) .  

For  a l l  s t r eams ,  t h e  c a t e g o r i e s  of h e a t i n g  va lue ,  mo i s tu re ,  ash ,  bu lk  den- 
s i t y ,  p a r t i c l e  s i z e ,  and proximate  and u l t i m a t e  a n a l y s e s  g e n e r a l l y  had lower 
v a r i a b i l i t y  than  t h e  c a t e g o r i e s  of composi t ion and metal a n a l y s i s .  Th i s  l e a d s  
t o  t h e  conc lus ion  t h a t  comparisons between h e a t i n g  v a l u e s  and m o i s t u r e  and ash  
cou ld  y i e l d  r e l i a b l e  r e s u l t s  because of t h e  lower v a r i a b i l i t y  of t h e s e  charac-  
t e r i s  t i c s  . 
RDF VARIABILITY 

Table  12 shows t h e  v a r i a b i l i t y  of RDF ( S 2 )  h e a t i n g  v a l u e  on a m o i s t u r e  a s  
r e c e i v e d  b a s i s .  Data on moi s tu re ,  ash,  and h e a t i n g  v a l u e  of RDF were s t a t i s t i -  
c a l l y  ana lyzed ,  showing an expec ted ,  b u t  impor t an t ,  r e l a t i o n s h i p  of  i n c r e a s i n g  
h e a t i n g  v a l u e  wi th  dec reas ing  m o i s t u r e  and ash  con ten t .  The re fo re ,  h e a t i n g  v a l u e  
of RDF was c a l c u l a t e d  on both  a m o i s t u r e  f r e e  and a moi s tu re  and ash f r e e  b a s i s .  

The s t a t i s t i c a l  s t a n d a r d  d e v i a t i o n  Sx and t h e  c o e f f i c i e n t  of  v a r i a t i o n  
C.V. ( s t a n d a r d  d e v i a t i o r ,  a s  a p e r c e n t  of the mean) were c a l c u l a t e d  f o r  t h e  d a i l y  
sample d a t a  t o  de te rmine  i f  v a r i a b i l i t y  of RDF h e a t i n g  v a l u e  changes when ex- 
p r e s s e d  on a m o i s t u r e  f r e e  o r  m o i s t u r e  and ash  free b a s i s .  

Table  B-6 shows t h e  r e s u l t s  of t h e s e  c a l c u l a t i o n s  which a r e  summarized 
be low: 

Q 
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- 
X C.V. (%) - Charac t e r i  s t i c  

Mois ture  ( w t .  %) 26 -55 27.40 
Ash a s  r ece ived  ( w t .  %) 21.71 21.23 

Heat ing v a l u e  a s  r ece ived  ( k J / k g )  10,636 12.88 
Heat ing v a l u e  m o i s t u r e  f ree  ( k J / k g )  14,494 9.98 
Heat ing v a l u e  m o i s t u r e  and a sh  f r e e  ( k J / k g )  20,570 6.15 

Ash moi s tu re  f ree  ( w t .  %) 29.54 18.10 

V a r i a b i l i t y  as  expres sed  by C.V. i s  h i g h e s t  f o r  moi s tu re  and lowest  f o r  
h e a t i n g  va lue .  The h e a t i n g  v a l u e  C.V. on a m o i s t u r e  f r e e  b a s i s  i s  approximately 
t h r e e - f o u r t h s  of  t h a t  f o r  t h e  m o i s t u r e  a s  r ece ived  b a s i s .  Heat ing v a l u e  C.V. on 
a m o i s t u r e  and a sh  f r e e  b a s i s  i s  s l i g h t l y  less than  one-half  of t h a t  f o r  t h e  
m o i s t u r e  a s  r e c e i v e d  b a s i s .  

The re fo re ,  t h e  h e a t i n g  v a l u e  o f  t h e  combust ib le  f r a c t i o n  of RDF i s  h i g h e r  
and a l e s s  v a r i a b l e  v a l u e  than  what would be p r e d i c t e d  f rom the moi s tu re  a s  re-  
ce ived  h e a t i n g  va lue .  

S t a t i s t i c a l  a n a l y s i s  of the d a t a  showed 67% c o r r e l a t i o n  between h e a t i n g  
v a l u e  and moi s tu re  and 77% c o r r e l a t i o n  between h e a t i n g  v a l u e  and ash.  The p l o t  
of t h e  d a t a  and the  b e s t  f i t  curve  equa t ions  a r e  shown i n  F igu re  14. 

EVALUATION OF DATA ON DOUBLE G R I N D  TESTS 

T e s t s  were conducted du r ing  t h e  week of February 17, 1975, t o  d e f i n e  t h e  
c h a r a c t e r i s t i c s  of double  g r i n d  r e fuse .  The procedure  used i n  t h e  tes ts  was t o  
c o l l e c t  t he  ADS l i g h t  and heavy f r a c t i o n s  produced on February 18, and t r u c k  
t h e m  back t o  t h e  raw r e f u s e  r e c e i v i n g  f l o o r  f o r  r e g r i n d i n g  on February 19. Sam- 
p l e s  of t h e  main p r o c e s s  s t reams were c o l l e c t e d  by t h e  u s u a l  procedures  du r ing  
the r e g r i n d  tes ts ,  and t h e  c o l l e c t e d  samples were then  s u b j e c t e d  t o  t h e  u s u a l  
ana l y  s i  s . 

C h a r a c t e r i s t i c s  of t h e  double  g r i n d  r e f u s e  a r e  shown i n  Table  19. Table  
20 shows t h e  proximate and u l t i m a t e  ana lyses  of double g r i n d  r e f u s e  de r ived  
f u e l  (RDF) compared t o  t h e  average  of s i n g l e  g r i n d  RDF. 

Double g r i n d  RDF produced i n  t h e  t e s t  amounted t o  76.8% by we'ight of t h e  
incoming raw re fuse .  The f e r r o u s  me ta l  recovery  e f f i c i e n c y  was 75.8%. Ne i the r  
of  t h e s e  v a l u e s  r e p r e s e n t s  a s i g n i f i c a n t  improvement over  s i n g l e  g r i n d  condi- 
t i o n s ,  a s  t hey  f a l l  w i t h i n  t h e  range of va lues  f o r  s i n g l e  g r i n d  RDF. However, 
t h e r e  may have been some m a t e r i a l  loss due t o  s p i l l a g e  because of t h e  procedures  
involved  i n  r e t u r n i n g  the  s i n g l e  g r i n d  m a t e r i a l  t o  t h e  r e c e i v i n g  f l o o r .  The ma- 
t e r i a l  weight  l o s s  e r r o r  f o r  the double g r i n d  m a t e r i a l  ba l ance  was 14.9% which 
i s  h i g h e r  t han  t h e  t o t a l  t e s t  p e r i o d  m a t e r i a l  loss of 7.6%. 
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Table 19. SUMMARY OF PROCESSING P U N T  LUTEUAL FLOWS AND CIIARACTERZSTICS 
FOR LYJU8LE-GEUm T!3ST ON FEBRUARY 1 9 ,  1975 

(Regrind of  r e f u s e  ground 2-18) 

s1 s 2 4  s5 S7 sa 
Mill Cyclone Magnetic b e l t  Magnetic drum Ferrous r e t a l  

d ischarge  discharp,e re jects  re jec ts  by-products 

Quant i ty  (Mg)  
Heating va lue  ( k J / k g )  
au lk  d e n s i t y  (kg/n3) 
?(oisture (wt. 'L) 

Composition (wt. 6)  
(cr  = t r a c e )  

?oper 
P l a s t i c  
Wood 
Class  
Ya'agnetii zietal 
Other metals 
Organics 
.Xiscei laneous 

Chemiial a n a l y s i s  ( w t .  X )  
Ash 

A 1  (A120?)  
i u  (CUO) 
I b  fPb0)  
!:i (:?io) 
Zn (Zno)  

v i s u a l  a n a l y s i s  (wt. %l 
Fe 
Tin cans 
hi 
c u  

S ize  (m) 
Dercent l a r g e r  than 53.5 
Percent less than 63.5 
Percent less than  38.1 
Percent less than 19 .1  
Percent l e s s  than 9 .5  
?ercent  l e s s  than  4.8 
?ercent  l e s s  than 2.4 

C a  i : f ' p j )  

- 

152.8 117.4 7 . 8  0.1 4.7 
12 ,251  14,132 9,578 6,239 5,221 

103 93 601 846 814 
21.40 24.90 10.4 0.13 0.15 

67 .5  77.7 
2.9 2.2 
0 .5  0.3 
2.9 7.7 
8 .8  0 
0.7 t r  
0.5 0 

16.2 12.1 

17.76 17.95 
0.60 0.56 
1.20 1.34 
0 . 3 2  0.04 
0.04 0.05 
0.02 0.01 
3.36 0.08 

1 . 6  
4.8 
4.9 

48.2 
18.3 
6.9 

13.1 
2.2 

2.06 

7.35 
0. l a  

12.81 

0 0 4.0 
100.0 100.0 96.0 
100.0 100.0 94.5 
98.5 79 .8  75.9 
58.0 44.7 48.2 
34.0 26.6 17.9 
2 1 . 5  17.0 2.7 

P a r t i c l e  s i z e  
GeoaetrLc mean d i a n e t e r  (nun) 6 . 1  8.4 10.4 
Geometric s tandard  d e v r a t i s n  2.29 2.56 2.32 

0 
0 .2  
0 
0.8 

87.5 
9 .6  
0 .8  
1.1 

7.19 
82.29 

a.79 
0.05 

0 
0 
0 
0 

9 9 . 9  
0.1  
6 
0 

7.19 
91.76 

0.10 
0 

0 
100.3 
100.0 
82.3 
15.2 
1.1 
0 .1  

13.7 
1.52 

d l  Stream S3 s t o r a g e  b i n  d ischarge  q u a n t i t y  ( M g )  is t h e  name as 52.  A l l  double-grind m a t e r i a l  produced was kept  as 
a separa te  lot. 
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Table 2 0 .  PROXIMATE AND ULTIMATE ANALYSIS OF DOUBLE-GRIND RDF 

0 (Stream S2 - cyclone  d i s c h a r g e )  

Received m o i s t u r e  b a s i s  

Heat ing  v a l u e  (kJ /kg )  
Mois ture  ( w t .  %) 
Ash (wt. %) 
V o l a t i l e  matter ( w t .  %) 
Fixed  carbon (wt. %) 
Carbon ( w t .  %) 
Hydrogen (wt. %) 
Oxygen (wt. % by d i f f e r e n c e )  
s u l f u r  (wt. %) 
Nit rogen  ( w t .  %) 

Double-grind RDF 
(February 1 9 ,  19751  

14 ,132 
24.90 
17 .95  
48 .44  

8 . 7 1  
29 .82  

4 . 5 1  
22 .21  
0.17 
0 . 4 4  

Average s i n g l e -  
g r i n d  RDF 

(September 2 3 ,  1974, 
t h rough  

September 5 ,  1 9 7 5 )  

11 , 117 
25.25 
20 .85  
44 .75  

9 .15  
27.06 

4 .03  
22 .12  

0.18 
0 . 5 1  
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Energy c o n t e n t  of t h e  double  g r i n d  RDF was 88.6% of t h e  energy c o n t e n t  of  
t h e  incoming raw re fuse .  Th i s  v a l u e  compares f avorab ly  wi th  the t o t a l  t e s t  pe- 
r i o d  average  v a l u e  of 83.0% f o r  s i n g l e  g r i n d  RDF. 

The h igh  energy r ecove ry  f o r  double  g r i n d  RDF i s  a r e s u l t  of  t h e  h igh  h e a t -  
i ng  va lue  of  14,132 kJ /kg  (6,075.7 B t u l l b )  a t  24.9% mois ture .  Th i s  h e a t i n g  va lue  
i s  h i g h e r  t h a n  would b e  p r e d i c t e d  from the d a t a  p r e v i o u s l y  ob ta ined  f o r  s i n g l e  
g r i n d  RDF. The d a t a  f o r  s i n g l e  g r i n d  RDF summarized i n  F igu re  14  i n d i c a t e  t h a t  
a h e a t i n g  v a l u e  of  10,851 kJ /kg  (5,065 B t u / l b )  would be expected f o r  s i n g l e  
g r i n d  RDF a t  a m o i s t u r e  c o n t e n t  o f  24.9%. The h i g h e s t  h e a t i n g  v a l u e  f o r  a s i n g l e  
g r i n d  RDF nea r  t h i s  m o i s t u r e  level was 13,614 kJ /kg  (5,853 B t u / l b )  a t  23.9% 
mois tu re .  

The oxygen and v o l a t i l e  mat te r  c o n t e n t  of t h e  double  g r i n d  RDF was h i g h e r  
t han  t h e  average  f o r  s i n g l e  g r i n d  RDF b u t  n o t  o u t s i d e  t h e  maximum and minimum 
v a l u e s  f o r  s i n g l e  g r i n d  RDF. 

The h igh  h e a t i n g  v a l u e  14,132 kJ/kg (6,075.7 B t u / l b )  f o r  t h e  double  g r i n d  
RDF appea r s  t o  be  due t o  t h e  h i g h e r  pe rcen tage  of  pape r  i n  t h e  f u e l .  Double 
g r i n d  RDF con ta ined  77.7% pape r  compared t o  the h i g h e s t  d a i l y  va lue  of  71.8% 
pape r  f o r  s i n g l e  g r i n d  RDF. The p e r c e n t  pape r  i n  the  h a m e n i l l  d i s c h a r g e  (Sl) 
was r e l a t i v e l y  h igh  (67.5%), b u t  h i g h e r  v a l u e s  were p r e v i o u s l y  found on 3 days 
f o r  s i n g l e  g r i n d  m a t e r i a l .  The re fo re ,  t h e  h igh  p e r c e n t  pape r  i n  t h e  double  g r i n d  
RDF i s  n o t  f u l l y  a t t r i b u t a b l e  t o  a co r re spond ing ly  h igh  p e r c e n t  paper  i n  S1. 

Mean p a r t i c l e  s i z e  of double  g r i n d  RDF w a s  n o t  s i g n i f i c a n t l y  d i f f e r e n t  
from t h e  average  f o r  s i n g l e  g r i n d  RDF. Geometric mean d i ame te r s  a r e  8.4 mm ve r -  
s u s  8.6 mm (0.33 in .  v e r s u s  0.34 in . ) .  However, t h e  geometr ic  s t a n d a r d  d e v i a t i o n  
of 2.56 f o r  double  g r i n d  RDF was l e s s  t han  t h e  lowes t  d a i l y  v a l u e  of 2.62 f o r  
s i n g l e  g r i n d  RDF. Thus, t h e r e  i s  a s m a l l e r  p a r t i c l e  s i z e  d i s p e r s i o n  about  t h e  
mean f o r  double  g r i n d  RDF. 

The p a r t i c l e  s i z e  geometr ic  mean d i ame tc r  of  6.1 mm (0.24 in . )  of the ham- 
m e r m i l l  d i s c h a r g e  f o r  t h e  double  g r i n d  m a t e r i a l  was only  s l i g h t l y  s m a l l e r  t han  
t h e  d a i l y  v a l u e  of 6.4 mm (0.25 in . )  f o r  s i n g l e  g r i n d  m a t e r i a l .  The d i s p e r s i o n  
about  t h e  mean f o r  double  g r i n d  m a t e r i a l  f e l l  w i t h i n  t h e  range  found f o r  s i n g l e  
g r i n d  m a t e r i a l .  

The p a r t i c l e  s i z e  and d i s p e r s i o n  of t h e  double  g r i n d  magnet ic  b e l t  r e j e c t s  
and f e r r o u s  me ta l  by-products  was w i t h i n  the range  f o r  s i n g l e  g r i n d  m a t e r i a l .  

P rocess ing  r a t e  f o r  t h e  double  g r i n d  m a t e r i a l  was 30.6 Mg/hr (33.7 t o n s / h r )  
which i s  w i t h i n  t h e  range found f o r  s i n g l e  gr ind .  

A 
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I n  summary, t h e r e  i s  a t r e n d  of improved RDF q u a l i t y  due t o  double  g r ind ing .  
However, t h i s  conc lus ion  w a s  made wi th  on ly  1 day’ s  t e s t  d a t a  and f u r t h e r  t es t -  
i n g  i s  needed t o  v e r i f y  t h i s  t r e n d .  L o g i s t i c s  of m a t e r i a l  handl ing  a t  t he  S t .  
Louis  f a c i l i t y  make it ve ry  d i f f i c u l t  t o  conduct  a double  g r i n d  t e s t ,  and t h e r e -  
f o r e ,  a d d i t i o n a l  t es t s  were n o t  conducted. 

0 

EVALUATION OF DATA ON FINE GRIND TESTS 

A ser ies  of  t e s t s  t o  de te rmine  t h e  c h a r a c t e r i s t i c s  of f i n e  g r i n d  RDF was 
conducted dur ing  t h e  p e r i o d  of A p r i l  18 t o  23, 1975. I n  o r d e r  t o  conduct  t h e s e  
t e s t s ,  t h e  normal g r a t e s  w i th  76-mm (3- in . )  squa re  openings were r e p l a c e d  wi th  
g r a t e s  having 32-mm (1 -1 /4  in . )  d i ame te r  openings.  Samples of  the main F r o c e s s  
streams were c o l l e c t e d  by t h e  u s u a l  procedures ,  and t h e  c o l l e c t e d  samples were 
then  s u b j e c t e d  t o  t h e  usua l  a n a l y s i s .  

Table  21 shows t h e  average  c h a r a c t e r i s t i c s  of t h e  f i n e  g r i n d  r e f u s e  f o r  
t h e  5-day t e s t  pe r iod .  Table  2 2  p r e s e n t s  a comparison of the proximate and u l t i -  
mate a n a l y s e s  of f i n e  and the  r e g u l a r  g r i n d  RDF, wh i l e  Table  23 shows sample 
v a r i a b i l i t y  o f  m i l l e d  r e fuse .  

F ine  g r i n d  RDF r e p r e s e n t e d  73.8% by weight  of t h e  incoming raw re fuse .  On 
t h e  b a s i s  of  weighted average  va lues ,  f i n e  g r i n d  RDF energy recovery  was 74.5% 
and f e r r o u s  m e t a l  recovery  was 64.3%. 

Fe r rous  m e t a l  recovery  i s  w i t h i n  t h e  range of v a l u e s  found f o r  r e g u l a r  
g r i n d  m a t e r i a l .  However, t’le weight  recovery  of RDF a t  73.8% is s l i g h t l y  lower 
than  t h e  lowes t  v a l u e  c f  74.0% f o r  r e g u l a r  g r i n d  m a t e r i a l .  

One c o n t r i b u t i o n  t o  t h e  decreased  n - a t e r i a l  recovery  i s  t h e  i n c r e a s e  i n  a i r  
emissions from the ADS cyclone  which are d i s c u s s e d  i n  d e t a i l  i n  a l a t e r  s e c t i o n  
o f  t h i s  r e p o r t .  A marked i n c r e a s e  i n  k i lograms p e r  hour  (pounds p e r  hour )  e m i s -  
s i o n s  f rom t h e  ADS systems occur red  f o r  f i n e  g r i n d  m a t e r i a l  as compared t o  e m i s -  
sions from normal g r i n d  m a t e r i a l .  E i i s s i o n s  from t h e  ADS i n c r e a s e d  from an aver -  
age of 22 k g / h r  (50 l b / h r )  f o r  normal g r i n d  t o  57 k g / h r  (125 l b / h r )  f o r  f i n e  
g r ind .  T h i s  i n c r e a s e  i s  s i g n i f i c a n t  c o n s i d e r i n g  t h a t  t h e  normal g r i n d  p r o c e s s i n g  
r a t e  of  36 Mg/hr (40 t o n s / h r )  was reduced t o  23 Mg/hr (25 t o n s / h r )  du r ing  f i n e  
g r i n d ,  which means t h a t  t h e  emission f a c t o r  i n c r e a s e d  from 0.95 kg/Mg (1.90 l b /  
t on )  f o r  normal g r i n d  t o  2.73 kg/Mg (5.46 l b / t o n )  f o r  f i n e  g r ind .  It  should  be 
noted ,  however, t h a t  the reduced p r o c e s s i n g  r a t e  f o r  f i n e  g r i n d  a l s o  necess i -  
t a t e d  reduced a i r  f l ow i n  t h e  ADS system, which may have impaired removal e f -  
f i c i e n c y  i n  t h e  ADS cyclone.  

Hammermill d u s t  c o l l e c t i o n  system p a r t i c u l a t e  emis s ions  i n  terms of k i l o -  
grams p e r  megagrm ( l b / t o n )  a r e  q u i t e  small compared t o  the ADS emiss ions ,  and 
t h e r e f o r e ,  would n o t  c o n t r i b u t e  s i g n i f i c a n t l y  to  dec reased  m a t e r i a l  recovery.  
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Table 21. SUMMARY OF PROCESSING PLANT MATERIAL FLOWS AND CHARACTERISTICS FOR FINE G R I N D  TEST 
(Week of  A p r i l  18-23, 1975, 32 mm d iame te r  hammarmill g r a t e  open ings )  

Q u a n t i t y  (Mg) 
Heating v a l u e  (kJ/kg) 
Bulk d e n s i t y  (kg/m3) 
Mois tu re  (wt .  %) 

Composition (wt.  7.) 
( t r  = t r a c e )  

Paper  
P l a s t i c  
Wood 
Glass 
Magnetic m e t a l  
O the r  retals 
Organ ics  
.%sce l laneous  

Chemical a n a l y s i s  ( w t .  %l 
AS h 
Fe (Fe203p’ 
A1 (A1203)d 

Pb ( P b 0 ) d  
,vi ( N i o ) d  
Zn ( z n o ) d  

Visual a n a l y s i s  (wt. 7-1 
Fe 
T i n  c a n s  
A1 
c u  

c u  (CU0)d 

S i z e  (ml 
P e r c e n t  l a r g e r  t h a n  63.5 
Percen t  less t h a n  63.5 
P e r c e n t  l e s s  t h a n  38.1 
P e r c e n t  l e s s  t h a n  19.1 
P e r c e n t  l e s s  t h a n  9.5 
P e r c e n t  l e s s  t h a n  4.8 
P e r c e n t  l e s s  t h a n  2.4 

P a r t i c l e  s i z e  
Geometric mean d i a m e t e r  (m) 
Geometr ic  s t a n d a r d  d e v i a t i o n  

Sl 
Mill 

d i s c h a r g e  

869.2 

14 7 
9,477 

24.60 

53.5 
3.7 
3.0 
2.2 
7.1 
0.6 
6.5 

23.8 

25.71 
0.85 
1.72 
0.01 
0.03 
0.01 
0.07 

0.0 
100.0 
99.8 
93.3 
65.2 
41.8 
27.7 

5.3 
2.33 

s2 
Cyclone 

d i s c h a r g e  

641.6 
9,631 

135 
25.08 

58.0 
3.8 
2.9 
1.8 
0 
0.1 
3.4 

29.8 

26.15 
0.96 
1.82 
0.02 
0.05 
0.01 
0.07 

0.0 
100.0 
100.0 
87.9 
74.0 
51.1 
36.3 

4.6 
2.33 

s5 s7 58 
Magnet ic  b e l t  Magnet ic  drum F e r r o u s  metal 

r e j e c t s  r e i e c t s  by -p roduc t s  

64.8 0.6 38.9 
4,465 8,258 8,368 

796 1,376 1,286 
7.17 1.08 0.10 

‘0.5 
1.6 
5.6 

32.2 
31.1 
5.7 
7.6 

26.6 

0 
tr 
0 .1  
0.1 

98.1 
1.3 
tr 
0.4 

4.47 16.60 
23.57 79.72 
3.10 1.01 
0.54 0.01 

0.0 
100.0 
100.0 
91.7 
50.9 
16.6 
6.0 

8.6 
1.94 

0 
0 
0 
0 

99.9 
tr 
0 
0.1 

16.08 
83.39 
0.11 
0.01 

0.0 
100.0 
100.0 
93.4 
39.6 
3.7 
0.3 

10.4 
1.59 

- a/ rata t aken  from weekly composi te .  
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Table  22 .  PROXIMATE AND ULTIMATE ANALYSIS OF FINE-GRIND RDF 
(Stream S2 - c y c l o n e  d i s c h a r g e )  

Average 
r e g u l a r  g r in&/  

5-Day ave rage  (September 2 3 ,  1 9 7 4 ,  
f i n e  g r i n d  through 

Received m o i s t u r e  b a s i s  ( A p r i l  1 8 - 2 3 ,  1 9 7 5 )  September 5 ,  1 9 7 5 )  

Heat ing  v a l u e  (kJ /kg )  
Mois ture  (wt.  %) 
Ash ( w t .  X )  
V o l a t i l e  m a t t e r  (wt. %) 
Fixed  carbon (wt. %) 
Carbon (wt. %) 
Hydrogen (wt. %) 
Oxygen (wt.  % by d i f f e r e n c e )  
S u l f u r  (wt. %) 
Nit rogen  (wt. %) 

9 , 6 3 1  
25 .08  
26 .15  
41 .27  

7 . 5 0  
23 .92  

3.56 
20.52 

0 . 2 3  
0 . 5 4  

- a /  
- b /  

32 nnn d i a m e t e r  g r a t e s  i n  hammermill. 
76  nun s q u a r e  g r a t e s  i n  hammermill. 
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1 1 , 1 1 7  
25.25 
20.35 
44 .75  

9.15 
27 .06  

4 . 0 3  
22 .12  

0.18 
0 . 5 1  



T a b l e  23. SAMPLE V A R I A B I L I T Y  OF MILLED REFUSE 

V a r i a b i l i t y  a b o u t  t h e  mean C+)Z/ (a t  
95% c o n f i d e n c e  c o e f f i c i e n t  a n d  

S p e c  t r um s a m p l e  s i z e  = 4) 

M o i s t u r e  ( w t .  %) 
H e a t i n g  v a l u e  ( k J / k g )  
Ash ( w t .  %) 
Bulk  d e n s i t y  (kg /m3> 

Metal c o n t e n t  by c h e m i c a l  a n a l y s i s  ( w t .  %) 
Fe (Fe203)  
A 1  (A1203) 
c u  (CUO) 
Pb (PbO) 
N i  (NiO) 
Zn ( Z n O )  

P r o x i m a t e  a n d  u l t i m a t e  a n a l y s i s  ( w t .  %l 
Volatile matter 
Fixed c a r b o n  
C a r b o n  
Hy d r o g e n 
Oxygen ( b y  d i f f e r e n c e )  
S u l f u r  
N i t r o g e n  

C o m p o s i t i o n  by v i s u a l  a n a l y s i s  ( w t .  %l 
P a p e r  
P l a s t i c  
kiood 
Glass 
M a g n e t i c  metal 
O t h e r  metals 
O r g a n i c s  
M i s c e l l a n e o u s  ( t r  = t r a c e )  

S q u a r e  s c r e e n  s i z e  (m) ( w t .  %l 
L a r g e r  t h a n  63.5 m 
Less t h a n  63.5 m 
Less t h a n  38.1 rmn 
Less t h a n  1 9 . 1  mm 
Less t h a n  9 . 5  rmn 
Less t h a n  4.7 m 
Less t h a n  2.4 m 

- a /  V a r i a b i l i t y  b a s e d  on s a m p l e  d a t a  r e p o r t e d  

3.89 
1 , 1 2 1  
3.66 

1 7 . 3 0  

0.68 
0.55 
0.037 
0.040 
0.0091 
0.037 

3 . 1 2  
4.22 
1.99 
0.36 
2.39 
0 . 0 8 3  
0.072 

9.4 
6.73 
2.75 
0.90 
- b /  
- b /  
b /  

10.09 

No v a r i a n c e  
No v a r i a n c e  

8.26 
12.04 
LO. 66 
8.08 
6.00 

i n  A p p e n d i x  B ( T a b l e  B-8). 
~~ 

- b/  V a r i a n c e  n o t  c a l c u k t e d  b e c a u s e  of l a r g e  number o f  t race o r  z e r o  
r e s p o n s e s .  
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I n  a d d i t i o n  t o  accoun t ing  f o r  a p o r t i o n  of the dec reased  m a t e r i a l  r ecove ry ,  
t h e  i n c r e a s e s  i n  a i r  emiss ions  from t h e  ADS and HM systems i n d i c a t e  a more d i f -  
f i c u l t  m a t e r i a l s  hand l ing  problem wi th  f i n e  g r i n d  RDF (e.g., windborne l o s s e s  
a r e  l i k e l y  t o  i n c r e a s e ,  e t c . ) .  

Heat ing  v a l u e  of t h e  f i n e  g r i n d  RDF was low, be ing  on ly  9,630 kJ /kg  (4,140 
B t u / l b )  a t  25.08% m o i s t u r e .  A s  shown i n  F igu re  14, a h e a t i n g  v a l u e  of 10,828 
kJ /kg  (5,055 B t u / l b )  would be expec ted  f o r  r e g u l a r  g r i n d  RDF a t  t h i s  mo i s tu re  
c o n t e n t .  T h i s  low RDF h e a t i n g  v a l u e  was due t o  the low h e a t i n g  v a l u e  of t \ e  i n -  
coming raw r e f u s e .  Heat ing  v a l u e  of S1 ( m i l l  d i s c h a r g e )  f o r  f i n e  g r i n d  t e s t s  
was 9,476 kJ /kg  (4,074 B t u / l b )  a t  24.6% m o i s t u r e  compared t o  t h e  lowes t  weekly 
ave rage  f o r  r e g u l a r  g r i n d  of 10,697 kJ /kg  (4,599 B t u / l b )  a t  28% mois tu re .  The 
r e a s o n  f o r  t h e  lower h e a t i n g  v a l u e  of S1 i s  n o t  appa ren t  from t h e  compos i t iona l  
a n a l y s i s .  

The m a j o r i t y  of r e g u l a r  g r i n d  r e f u s e  s t r eams  w i l l  p a s s  a 38.1-mm (1.5-in.)  
s q u a r e  s c r e e n  w h i l e  t h e  m a j o r i t y  of f i n e  g r i n d  r e f u s e  streams w i l l  p a s s  a 19.1- 
rmn (0.75-in.) squa re  s c r e e n  ( s e e  Table  21). For t h e  f i r s t  fou r  d a i l y  samples,  
100% of t h e  sample from S 1  passed  a 38.1-mm (1.5-in.) s c reen .  On t h e  f i f t h  day, 
t h e  hammermill s c r e e n  was t o r n  bad ly  enough t h a t  on ly  99.1% of t h e  S 1  sample 
p a s s e d  a 38.1-mm (1 .5 - in . )  sc reen .  The re fo re ,  f o r  t h e  5-day average ,  99.8% of 
t h e  f i n e  g r i n d  m a t e r i a l  passed  a 38.1-m (1.5-in.)  sc reen .  

The fo l lowing  comparison shows t h a t  t h e  r e d u c t i o n  i n  mean p a r t i c l e  s i z e  
was approximate ly  e q u i v a l e n t  f o r  a l l  s t r eams  excep t  t h e  f e r r o u s  me ta l  (S8) ,  
which had a l a r g e r  s i z e  r educ t ion .  

Geometric mean diameter-mm 
S8 - s 5  - s2 - s1 - 

Regular  g r i n d  (Table  9 )  8.9 8.9 14.2 16 .5 
5.3 4.6 8.6 10.4 F i n e  g r i n d  (Table  2 1 )  - - 

Change ( d e c r e a s e  3.6 4.3 5.6 6.1 
i n  s i z e )  

The n u g g e t i z e r  produced a much s m a l l e r  s i z e  of f e r r o u s  m e t a l  by-product 
du r ing  f i n e  g r i n d  because  i t  h a s  a s m a l l e r  i n p u t  p a r t i c l e  s i z e  m a t e r i a l  t o  han- 
d l e .  

The d i s p e r s i o n  abou t  t h e  mean (geometr ic  s t a n d a r d  deviation) was s m a l l e r  
f o r  f i n e  g r i n d  excep t  f o r  t h e  f e r r o u s  metal by-product which e x h i b i t e d  no change. 
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Q Using t h e  f i n e  g r i n d  g r a t e s  reduced t h e  hammermill c a p a c i t y  t o  an ave rage  
o f  22.6 Mg/hr (25 t o n s / h r ) ,  w i t h  a range of 20.8 t o  27.0 Mg/hr (23  t o  30 t o n s /  
h r ) .  Regular g r i n d  p r o c e s s i n g  r a t e  du r ing  t h e  p e r i o d  September 23, 1974, through 
Septembet 5, 1975, averaged  31.0 Mg/hr (34.2 t o n s / h r ) .  

A f t e r  each d a y ' s  o p e r a t i o n ,  t h e  hammermill was opened and the f i n e  g r i n d  
g r a t e  in spec ted .  By t h e  end of the second day, s t r u c t u r a l  f a i l u r e  of the g r a t e  
had commenced. The g r a t e  was t o r n  i n  s e v e r a l  p l a c e s  and t h e s e  t e a r s  became l a r g e r  
and more numerous wi th  each s u c c e s s i v e  d a y ' s  ope ra t ion .  S e v e r a l  i r r e g u l a r  s p l i t s  
approximate ly  152 mm (6 i n . )  long had occur red  i n  t h e  g r a t e .  Continued o p e r a t i o n  
would have caused  t h e s e  t o  open up, a l lowing  l a r g e  r e f u s e  p a r t i c l e s  t o  p a s s  i n t o  
t h e  system which may have clogged t h e  m a t e r i a l s  hand l ing  equipment. 

I n  summary, t h e  p r o c e s s i n g  p l a n t  i s  capab le  of p r o c e s s i n g  r e f u s e  us ing  32- 
mm (1 -1 /4  i n . )  d i ame te r  opening hammermill g r a t e s  w i th  a 28% r e d u c t i o n  i n  average  
p r o c e s s i n g  r a t e  as compared t o  the normally used g r a t e s  w i t h  76-mm (3- in . )  squa re  
openings.  However, because  g r a t e  l i f e  was only  869 Mg (958 t o n s ) ,  f i n e  g r i n d i n g  
of  raw r e f u s e  does n o t  appear  a t t r a c t i v e .  Also, a s s o c i a t e d  t e s t i n g  o f  f i n e  g r i n d  
r e f u s e  a t  t he  power p l a n t  d i d  n o t  i n d i c a t e  any s i g n i f i c a n t  i n c r e a s e  i n  combustion 
e f f i c i e n c y  . 
PLANT MATERIAL BLWCE 

The t o t a l  m a t e r i a l  ba l ance  f o r  the e n t i r e  1 -yea r  t e s t  p e r i o d  of September 
23 ,  1974, through September 30, 1975, i s  shown i n  Appendix B (Tables  B-7a and 
B-7b). Table  B-7a shows the a c t u a l  weights  of the m a t e r i a l  b a l a n c e  w h i l e  Tab le  
B-7b shows t h e  m a t e r i a l  b a l a n c e  i n  p e r c e n t  form. 

During t h i s  1 -yea r  p e r i o d  of 53 weeks, p l a n t  p r o d u c t i o n  occur red  d u r i n g  
45 weeks w i t h  8 weeks d u r i n g  which the p l a n t  d i d  n o t  ope ra t e .  Following i s  a 
summary of  the y e a r l y  t o t a l .  

64 



A PLANT MATERIAL BALANCE--TOTAL FOR THE YEAR 

P 1 a n t  i npu t 
Raw r e f u s e  r ece ived  

P l a n t  o u t p u t  
RDF 
Fe m e t a l  by-product  
Magnetic b e l t  r e j e c t s  
Magnetic drum r e j e c t s  

T o t a l  

M a t e r i a l  ba l ance  weight  
l o s s  

The d a t a  i n  Tab les  B-7a and 

Stream 

s1 

s 2  
S8 
s 5  
s7 

B-7b and 

28 , 052.6 

22,610.9 
1,268.2 
2,019.8 

29.7 

25,928.5 

2,124.1 

the  summary 

% - 

100 

80 -60 
4.52 
7.20 
0.11 

92.43 

7.57 

show t h a t  t h e r e  was always 
a m a t e r i a l  l o s s .  That  i s ,  t h e  amount o f  p l a n t  ou tpu t  (S2, S5, S7 ,  and S 8 )  never  
equaled  t h e  amount of  incoming raw r e f u s e  (Sl). There  a r e  f i v e  p o s s i b l e  sou rces  
o f  t h i s  loss .  

1. P a r t i c u l a t e  and n o i s t u r e  l o s s  from t h e  hammermill d u s t  c o l l e c t i o n  sys -  
tem. 

2 .  P a r t i c u l a t e  and moi s tu re  l o s s  from t h e  ADS system a i r  flow. 

3. S p i l l a g e  from equipment. 

4. P o s s i b l e  s c a l e  e r r o r s  i n  weighing magnet ic  d r u m  r e j ec t s  (S7) .  

5. P o s s i b l e  s c a l e  e r r o r s  i n  weighing t rucks .  

Emission t e s t  d a t a  have shown t h a t  the maximum p a r t i c u l a t e s  and moi s tu re  
l o s s e s  from t h e  hammermill and AES system could  account  f o r  about  1.5% o f  t h e  
losses.  Unfo r tuna te ly ,  no method was a v a i l a b l e  t o  a c c u r a t e l y  measure equipment 
s p i l l a g e .  However, t h i s  s p i l l a g e  i s  e s t ima ted  t o  be cons ide rab ly  l e s s  t han  1% 
b a s i s  v i s u a l  o b s e r v a t i o n s ,  and t h e r e f o r e ,  would n o t  account  f o r  much of  t he  
o v e r a l l  m a t e r i a l  l o s s .  

Magnetic drum r e j e c t s  were weighed each day by MRI f i e l d  personnel .  The 
r e j e c t s  were c o l l e c t e d  i n  a sma l l  e n c l o s u r e  undernea th  t h e  magnet ic  drum. A t  
t h e  end of  each day,  t h i s  m a t e r i a l  was manually scooped i n t o  a 0.02 m3 (0.7 
f t  3 ) c o n t a i n e r  and weighed us ing  a p o r t a b l e  s p r i n g  s c a l e .  The accuracy  of  t h i s  
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s c a l e  w a s  v e r i f i e d  by weight comparisons t o  t h e  l a r g e  d i a l  s c a l e  loca t ed  i n  t h e  
f i e l d  t r a i l e r  and used t o  make bulk  d e n s i t y  measurements. Also,  magnet ic  drum 
r e j e c t s  account  f o r  on ly  0.11% of t h e  t o t a l  p l a n t  i n p u t ,  s o  t h a t  even if s c a l e  
e r r o r s  e x i s t e d ,  t hey  would n o t  have a major  e f f e c t  on t h e  t o t a l  p l a n t  m a t e r i a l  
ba l ance  . 

Because t h e  above f o u r  items of p a r t i c u l a t e  l o s s ,  mois tu re  l o s s ,  s p i l l a g e ,  
and magnet ic  drum r e j e c t  s c a l e  e r r o r  cou ld  n o t  account  f o r  a l l  of t h e  p l a n t  ma- 
t e r i a l  l o s s ,  s c a l e  o p e r a t i o n s  i n  weighing t r u c k s  were i n v e s t i g a t e d  a s  a p o s s i b l e  
cause  of  the m a t e r i a l  imbalances.  

The s c a l e  a t  t h e  r e f u s e  p rocess ing  p l a n t  i s  n o t  used f o r  buying o r  s e l l i n g ,  
and t h e r e f o r e  i s  n o t  a c e r t i f i e d  s c a l e .  That  i s ,  it i s  n o t  a s c a l e  whose accuracy  
i s  p e r i o d i c a l l y  checked and c e r t i f i e d  a s  be ing  c o r r e c t  by t h e  C i t y  of S t .  Louis., 
D i v i s i o n  o f  Weights and Measures,  t h e  governmental  agency r e s p o n s i b l e  f o r  l i c e n s -  
ing  weighing dev ices  used i n  commercial t r a n s a c t i o n s  i n  t h e  S t .  Louis a rea .  

Therefore ,  a t e s t  was conducted whereby r e f u s e  p rocess ing  p l a n t  t r u c k s ,  
s e l e c t e d  a t  random, were weighed both on t h e  r e f u s e  p rocess ing  p l a n t  s c a l e  and 
o f f i c i a l  scales ,  i n s p e c t e d  and l i c e n s e d  by t h e  S t .  Louis  D iv i s ion  o f  Weights 
and Measures. The number of t r u c k s  involved  i n  t h i s  s t u d y  and the  s c a l e  e r r o r  
i s  a s  fo l lows:  

Truck 
ca t egory  

Raw r e f u s e  

Fe me ta l  and 
magnet ic  b e l t  
re j ec t s 

RDF 

NO. 
of O f f i c i a l  Aver ag e p roc  e s s i ng 

t r u c k s  s c a l e  p l a n t  s c a l e  e r r o r  (%) 

10 I n d u s t r i a l  Sugar 0.92 heavy 

3 I n d u s t r i a l  Sugar 3.62 l i g h t  

2 Union E l e c t r i c  1 . 56 heavy 

The I n d u s t r i a l  Sugar Company s c a l e  i s  l o c a t e d  a t  3600 South F i r s t  S t r e e t ,  
on ly  5 b locks  away f rom t h e  r e f u s e  p rocess ing  p l a n t  a t  4100 South F i r s t  S t r e e t .  
The Union Electr ic  s c a l e  used was t h e  t r u c k  s c a l e  a t  t h e  Union E l e c t r i c  Meramec 
p l a n t .  

The r e s u l t  of t h i s  t e s t  i s  t h a t  t h e  p l a n t  weight  r eco rds  show more raw r e f -  
use  r ece ived  and l e s s  Fe me ta l  and magnet ic  b e l t  r e j e c t s  shipped than  i s  a c t u a l l y  
t r u e .  These two s c a l e  e r r o r s  account  f o r  a m a t e r i a l  l o s s  i n  t h e  p l a n t  weight  rec-  
ords .  However, t h i s  i s  o f f s e t  by t h e  f a c t  t h a t  t h e  p l a n t  weight r eco rds  show more 
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RDF sh ipped  than  was a c t u a l l y  t r u e ,  making up i n  p a r t  f o r  t l e  m a t e r i a l  l o s s  due 
t o  s c a l e  e r r o r  i n  weighing t h e  raw r e f u s e  and Fe m e t a l  and re jects  t r u c k s .  

Also ,  t h e s e  s c a l e  e r r o r s  cannot  be summed d i r e c t l y  because  t h e y  do n o t  a l l  
app ly  t o  t h e  same tonnages.  Tab le  B-7b shows t h e  t o t a l  recorded  tonnage f o r  t h e  
yea r .  Applying t h e s e  known s c a l e  e r r o r s  and t h e  1.5% m o i s t u r e  and p a r t i c u l a t e  
l o s s  r e s u l t s  i n  a n e t  6% m a t e r i a l  l o s s  a s  shown i n  F i g u r e  15. 

T h i s  t e s t  shows t h a t  t h e  i n d i v i d u a l  c a t e g o r i e s  of t r u c k  e r r o r s  p a r t i a l l y  
c a n c e l  one a n o t h e r  and do n o t  y i e l d  any s c a l e  e r r o r  s i g n i f i c a n t  t o  t h e  t o t a l  
mater ia l  ba l ance  weight  loss .  

The RDF produced was c a l c u l a t e d  by t ak ing  t h e  s t o r a g e  b i n  shipments f o r  
t h e  week and app ly ing  t h e  s t o r a g e  b i n  d i f f e r e n t i a l  between the s t a r t  and end 
of  t h e  week. The amount o f  RDF i n  t h e  s t o r a g e  b i n  was e s t i m a t e d  from v i s u a l  ob- 
s e r v a t i o n s .  Thus, i t  i s  p o s s i b l e  t h a t  a m a t e r i a l  ba l ance  e r r o r  cou ld  r e s u l t  from 
e r r o r s  i n  c a l c u l a t i n g  t h e  s t o r a g e  b i n  d i f f e r e n t i a l .  An a n a l y s i s  of t h e  s t o r a g e  
b i n  shipments was made by t o t a l i n g  t h e  s t o r a g e  b i n  shipments over t h e  y e a r ' s  
t e s t  p e r i o d  t a k i n g  i n t o  account  t h a t  t h e  s t o r a g e  b i n  was empty a t  t h e  end of 
t h e  t e s t  p e r i o d  and con ta ined  an e s t i m a t e d  11.8 Mg (13 t o n s )  a t  t h e  beginning  
of t h e  t e s t  p e r i o d .  The t a t a l  s t o r a g e  b i n  d i s c h a r g e  agreed  w i t h i n  1% of  t h e  c a l -  
c u l a t e d  t o t a l  RDF produced. The re fo re ,  wh i l e  s t o r a g e  b i n  i n v e n t o r y  d i f f e r e n t i a l  
c o u l d  p o s s i b l y  produce  a m a t e r i a l  ba l ance  e r r o r  du r ing  an i n d i v i d u a l  week, t h e  
s t o r a g e  b i n  i n v e n t o r y  d i f f e r e n t i a l s  c a n c e l  o u t  over  t h e  t o t a l  t e s t  p e r i o d  and 
t h e  6% unaccounted m a t e r i a l  l o s s  cannot  be exp la ined  from t h e  method used t o  
c a l c u l a t e  RDF produced. 

The RDF t r u c k s  were a l l  weighed. When RDF t r u c k s  a r e  loaded a t  t h e  packe r  
s t a t i o n ,  a l og  s h e e t  i s  p r e p a r e d  showing t h e  t r u c k s  loaded p e r  day. Al so ,  a t  
t h e  power p l a n t  r e c e i v i n g  b u i l d i n g ,  a s i m i l a r  log  s h e e t  i s  p repa red ,  showing 
t h e  t r u c k s  unloaded p e r  day. These two log  s h e e t s  and t h e  s c a l e  r e c o r d s  a l l  
agreed. The re fo re ,  t o  have an RDF t r u c k  n o t  weighed, a l l  t h r e e  r e c o r d s  ( l o a d ,  
s c a l e  and unload  l o g )  would have t o  be i n  e r r o r ,  and t h i s  i s  h i g h l y  u n l i k e l y .  

Three  p o s s i b i l i t i e s  e x i s t  which could  e x p l a i n  p a r t  of t h e  remaining ma-  
t e r i a l  ba l ance  e r r o r .  

1. Unweighed raw r e f u s e  t r u c k s :  When incoming raw r e f u s e  t r u c k s  e n t e r  
t h e  p l a n t ,  t hey  f i r s t  p a s s  over  the c i t y  s c a l e .  A f t e r  weighing, t h e  t r u c k  d r i v e r  
i s  then  t o l d  t o  proceed  e i t h e r  t o  the i n c i n e r a t o r  o r  t h e  r e f u s e  p r o c e s s i n g  p l a n t  
and h i s  t r u c k  weight  recorded  a c c o r d i n g l y  by t h e  s c a l e  o p e r a t o r  on a log  s h e e t .  
While it was neve r  observed  t o  have happened, i t  i s  p o s s i b l e  t h a t  t h e  raw r e f u s e  
t r u c k  d r i v e r  cou ld  have made a m i s t a k e  and d i scha rged  h i s  t ruck load  a t  t h e  i n -  
c i n e r a t o r  when h e  w a s  i n t ended  t o  d i s c h a r g e  a t  the p r o c e s s i n g  p l a n t .  
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420.8 Mg 

Moisture* 
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Part i cu late 
+1.5% 
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I 

27,794.5 - Raw Refuse- 
Mg - 0.92 YO 

PROCESS 1 N G Mag Belt Rejects- 2,019.8 Mg 

Mag Drum Rejects- 29.7 Mg 

Fe Metal By-product -+ 1 ,268.2 Mg 

28,052.6 -Raw Refuse 
Mg 

Mag Belt Rejects- 2,092.9 Mg PROCESSING - 
P L A N T  +3.62% 

-Mag Drum Rejects- 29.7 Mg 
CORRECTED +0% 
WEIGHTS -Fe Metal By-product - 1,314.1 Mg 

+3.62% 

I Total Input 28,052.6 Mg 
Total Output 26,349.3 Mg 

Material Loss 1,703.3 Mg 

RDF 

6.07 % 
1 

22,610.9 Mg 

420.8 Mg 

f 
Moisture * 
and 
Part i cu late 

* Moisture and particulate loss estimated from environmental tests. 

Figure 15. Corrected plant input-output weights 
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2. UnweiPhed Fe m e t a l  and r e i e c t s  t r u c k s :  When t h e  magnet ic  b e l t  r e j ec t  
and Fe m e t a l  t r u c k s  a r e  f u l l ,  they  a r e  weighed on t h e  c i t y  s c a l e  b e f o r e  t h e y  
d i s c h a r g e  the i r  l o a d s  on t h e  c i t y  p r o p e r t y .  While i t  was never  observed t o  have 

happened, i t  i s  p o s s i b l e  t h a t  a p l a n t  workman c o u l d  have m i s t a k e n l y  d i s c h a r g e d  
a t r u c k l o a d  of m a t e r i a l  e i t h e r  a t  t h e  Fe m e t a l  s t o c k p i l e  o r  t h e  c i t y  l a n d f i l l  
w i t h o u t  weighing h i s  t r u c k .  

3. Hammermill: The weight  of t h e  raw r e f u s e  r e c e i v e d  i s  the weight  of  
m a t e r i a l  b e f o r e  i t  e n t e r s  the hammem.ill. Samples were t a k e n  a f t e r  t h e  mate- 
r i a l  l e f t  the hammermill ( S l ) .  Therefore ,  comparison o f  samples b e f o r e  and a f -  
t e r  t h e  hammermill was n o t  p o s s i b l e .  There could  have been m o i s t u r e  and o t h e r  
v o l a t i l e  m a t e r i a l  l o s s  dur ing  t h e  shredding o p e r a t i o n  i n  t h e  hammermill. I t  i s  
known t h a t  t h e r e  was m o i s t u r e  l o s s  through t h e  hammermill d u s t  c o l l e c t i o n  s y s -  
t e m  and t h i s  h a s  been accounted f o r .  However, there could  have been a d d i t i o n a l  
l o s s  through t h e  i n l e t  t h r o a t  and d i s c h a r g e  opening of  t h e  hammermill. I t  was 
observed t h a t  outward flowing a i r  c u r r e n t s  o r  blowback from t h e  hammermill i n -  
l e t  t h r o a t  d i d  occur .  There was no way t o  measure t h i s  a i r  f low, b u t  i t  con- 
c e i v a b l y  could  c a r r y  away m o i s t u r e  and o t h e r  vapors  from t h e  r e f u s e  a s  i t  i s  
be ing  shredded. 

Between 1966 and 1972, s t u d i e s  of  shredding  munic ipa l  r e f u s e  were conducted 
a t  Madison, Wisconsin?’ The p r o c e s s  involved i n  t h i s  s t u d y  was shredding on ly ;  
no a i r  s e p a r a t i o n ,  m e t a l  recovery,  o r  o t h e r  p r o c e s s  o p e r a t i o n s  were involved.  
Recent c o n v e r s a t i o n s  w i t h  p e r s o n n e l  i n  t h e  Engineer ing D i v i s i o n ,  C i t y  of  Madison, 
r e v e a l e d  t h a t  t5ey  had exper ienced  m a t e r i a l  l o s s  ranging  from 2 t o  5%. S i n c e  o n l y  
a s h r e d d e r  was involved ,  t h i s  l o s s  i s  e n t i r e l y  t h e  l o s s  a t t r i b u t a b l e  t o  t h e  shred-  
de r .  Like t h e  S t .  Louis  p r o j e c t ,  they  could  n o t  account  f o r  t h i s  l o s s  through doc- 
umentation. They t h e o r i z e  t h a t  the l o s s  i s  due t o  m o i s t u r e  l o s s ,  s p i l l a g e ,  and 
t r u c k s  sometimes n o t  be ing  weighed. 

I n  1970, SanderG’ r e p o r t e d  r e s u l t s  of t h e  Bureau of S o l i d  Waste’s  e q e r i -  
ments shredding  munic ipa l  r e f u s e .  I n  one s e t  o f  experiments ,  measured m o i s t u r e  
loss  a c r o s s  t h e  s h r e d d e r  ranged from ac average  4 t o  7%. In a second experiment ,  
a c t u a l  measured weight  l o s s  a c r o s s  t h e  s h r e d d e r  was 5.9877. 

While t h e  S t .  Louis  p r o j e c t  unaccounted e r r o r  of 6.0477 i s  s l i g h t l y  h i g h e r  
t h a n  t h e  Madison p r o j e c t  e r r o r  range ~f 2 t o  5%, i t  i s  w i t h i n  the 4 t o  7% mois- 
t u r e  l o s s  range and p r a c t i c a l l y  i d e n t i c a l  t o  the 5.98% weight l o s s  r e p o r t e d  i n  
t h e  Bureau o f  S o l i d  Waste s tudy .  While it h a s  n o t  been p o s s i b l e  t o  document the 
p r e c i s e  r e a s o n  f o r  the St .  Louis  weight  loss, it i s  impor tan t  t o  n o t e  t h a t  o t h e r s  
have had the same exper ience .  
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The S t .  Louis  p l a n t  was n o t  c o n s t r u c t e d  t o  a l l o w  m a t e r i a l  weight  checks d i -  
r e c t l y  a c r o s s  the hammermill o r  any of t h e  o t h e r  p i e c e s  of p r o c e s s i n g  equipment. 
I n  any f u t u r e  p r o j e c t s ,  t h e  i n i t i a l  p l a n t  d e s i g n  should c o n s i d e r  need f o r  o r  u s e  
of weighing equipment. Such i tems  as  o p t i o n a l  by-pass  c h u t e s  and/or  conveyors 
and space allowed f o r  i n s t a l l a t i o n  of  au tomat ic  i n - p l a n t  b u l k  weighing s c a l e s  
should be  cons idered .  A v a i l a b i l i t y  of such equipment would p e r m i t  d e t a i l e d  weight  
checks a c r o s s  i n d i v i d u a l  i t e m s  of equipment. 
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EVALUATION OF ENVIRONMENTAL IMPACTS 

S t u d i e s  conducted a t  t h e  p r o c e s s i n g  p l a n t  t o  e v a l u a t e  environmental  impacts  
w e r e  d i r e c t e d  t o  q u a n t i f y i n g  emiss ions  and e v a l u a t i n g  o t h e r  environmental  a s p e c t s  
of  t h e  f a c i l i t y  and i t s  o p e r a t i o n s .  The o b j e c t i v e s  of  t h e  t e s t s  fo l low:  

1. Determine mass emission r a t e s  and p a r t i c l e  s i z e  f o r  p a r t i c u l a t e  m a t t e r  
d i s c h a r g e d  from t h e  A i r  D e n s i t y  S e p a r a t o r  (-ADS) and f r o m  t h e  hammermill (HX) cy- 
c l o n e  f o r  b o t h  r e g u l a r  g r i n d  and f i n e  g r i n d  r e f u s e .  

2. Conduct a n a l y s i s  of p a r t i c u l a t e  m a t t e r  emiss ions  i n  an e f f o r t  t o  iden-  
t i f y  p o t e n t i a l  h a z a r d s  t h a t  may e x i s t  due t o  b a c t e r i a  and v i r u s .  

3. Q u a n t i f y  water  e f f l u e n t s  and p o l l u t a n t  levels  t h e r e i n .  

4. Make p r e l i m i n a r y  assessment  of  t h e  l e a c h a b i l i t y  of a l l  s o l i d  was te  e f -  
f l u e n t s  t h a t  do o r  can  o c c u r  from th i s  f a c i l i t y .  

5. C a r r y  o u t  a n o i s e  survey  i n  and around t h e  p r o c e s s i n g  p l a n t  f o r  compari-  
son w i t h  e x i s t i n g  O.S.H.A. s t a n d a r d s .  

R e s u l t s  of  t h e  environmental  t e s t  a c t i v i t i e s  a r e  p r e s e n t e d  and d i s c u s s e d  
i n  t h e  fo l lowing  s u b s e c t i o n s  of t h i s  r e p o r t .  I n  some c a s e s ,  d e t a i l s  of  t e s t  pro-  
c e d u r e s  and t a b u l a t i o n s  of d a t a  a r e  c o n t a i n e d  i n  t h e  appendices  a s  noted.  

A I R  EMISSIONS: PhiTICULATE A I R  EMISSIONS FROM .AIR DENSITY SEPARATOR AND FXMMER- 
MILL CYCLONES 

T e s t s  w e r e  performed t o  de te rmine  c o n v e n t i o n a l  p a r t i c u l a t e  emiss ions  a s  
w e l l  a s  b a c t e r i a  and v i r u s  levels  i n  t h e  exhaus t  streams from the ADS and HM 
systems. R e s u l t s  o f  t h e  t e s t s  a r e  d i s c u s s e d  next .  

Convent ional  P a r t i c u l a t e  Emissions 

Primary s o u r c e s  of  a i r  emiss ions  a r e  the d i s c h a r g e s  from the A i r  Dens i ty  
S e p a r a t o r  ( A D S )  cyclone  and t h e  hamnermill  d u s t  c o l l e c t i o n  system (HM) cyclone.  

Both of  t h e s e  s o u r c e s  were t e s t e d  on t h r e e  s e p a r a t e  p e r i o d s ,  twice dur ing  p e r i o d s  
when r e g u l a r  g r i n d  RDF was being produced, and one o t h e r  p e r i o d  dur ing  which f i n e  
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g r i n d  RDF was being produced f o r  Union Elec t r ic  v i a  s u b s t i t u t i o n  of  3 2 - m  (1-1/4 
i n . )  diameter  round h o l e  g r a t e s  i n  t h e  h a m e r m i l l  r a t h e r  than  t h e  normal 76 by 76- 
rnm ( 3  by 3-in.)  opening g r a t e s .  

Analysis  of t h e  process ing  p l a n t  r e f u s e  streams dur ing  t h e  t es t  p e r i o d s  i s  
inc luded  i n  t h e  d a t a  t a b u l a t e d  i n  preceding s e c t i o n s  of t h i s  r e p o r t .  A d e s c r i p -  
t i o n  of  t h e  a i r  emission t e s t  procedures  and t a b u l a t i o n s  of t h e  t e s t  d a t a  a r e  
p r e s e n t e d  i n  Appendix C. 

A summary of t h e  mass emissions f rom t h e  ADS and HM f o r  a l l  t h r e e  t e s t  pe- 
r i o d s  i s  shown i n  Table  24. The p a r t i c l e  s i z e  d i s t r i b u t i o n  t e s t s  t h a t  were c a r -  
r i e d  o u t  during two o f  those  p e r i o d s  a r e  p r e s e n t e d  i n  F i g u r e s  16 and 17 .  

ADS Emissions-- 
Mass emissions from t h e  ADS c y c l m e  f o r  the e i g h t  r e g u l a r  g r i n d  t e s t s  ranged 

from 9.0 t o  33.5 kg/hr  (19.9 t o  79.9 l b / h r )  wi th  an average of 27.2 k g / h r  (60 l b /  
h r )  with corresponding emission r a t e s  from 0.28 t o  1.99 kg/Mg (0.56 t o  3.97 l b /  
t o n )  wi th  a n  average of 0.95 kg/Mg (1.89 l b / t o n ) .  T h i s  emission r a t e  i n d i c a t e s  
t h e  need f o r  c o n t r o l l i n g  o r  reducing t h e  emissions i n  f u t u r e  p l a n t s  of t h i s  type. 

P a r t i c l e  s i z e  t e s t s  on t h e  ADS cyclone d i s c h a r g e  dur ing  r e g u l a r  g r i n d  opera- 
t i o n s  (F igure  1 6 )  showed t h a t  a t  l e a s t  80% of t h e  p a r t i c u l a t e  emissions were 
l a r g e r  than  10 ym. Based on v i s u a l  observa t ions ,  i t  was suspec ted  t h a t  a consid-  
e r a b l e  number of t h e  emissions were probably much l a r g e r  t h a n  10 ym. 

I t  was thought  worthwhile t o  t r y  t o  q u a n t i f y  the emission of t h e s e  p a r t i c l e s  
f o r  comparison wi th  t h e  o v e r a l l  average emission r a t e  of 27.2 kg/hr .  Therefore ,  
a n e t  arrangement was c o n s t r u c t e d  of nylon mesh wi th 'openings  of 6.4 by 6.4 mm 
( 1 / 4  by 1 /4  in . ) .  During 4 days i n  December 1974 and January 1975, t h i s  n e t  was 
p l a c e d  over  t h e  o u t l e t  of t h e  ADS f a n  f o r  approximately 1 / 2 ' h r  each day i n  a n  
a t tempt  t o  c a p t u r e  and weigh a l l  of  t h e  l a r g e r  p a r t i c l e s .  These t e s t s  (Table 25) 
showed t h a t  t h e  emission r a t e  of l a r g e  p a r t i c l e s  g r e a t e r  than  6.4 mm ( 1 / 4  in . )  
ranged from 2.0 t o  3.6 k g / h r  (4.3 t o  8.0 l b / h r )  with a n  average of  2.5 k g / h r  
(5.6 l b / h r ) .  The composi t ion of t h i s  e f f l u e n t  was a l s o  s c r u t i n i z e d .  Much o f  i t  
was found t o  be  p i e c e s  of paper  and p l a s t i c ,  a s  w e l l  a s  misce l laneous  f i b r o u s  
m a t e r i a l s .  Most impor tan t ly ,  t h e  h e a t i n g  v a l u e  of t h e s e  emissions was 17,617 
kJ/kg (7,574 B t u / l b )  h i g h e r  than  t h e  RDF produced on t h e  same day. 

Because t h e  emission o f  t h e  l a r g e r  p a r t i c l e s  was a nuisance  problem i n  t h e  
n e a r  p l a n t  v i c i n i t y ,  t h e  ADS d i s c h a r g e  d u c t i n g  was changed t o  d i r e c t  t h e  d i s c h a r g e  
i n t o  a s e t t l i n g  chamber a r e a  underneath t h e  RDF s t o r a g e  bin.  T h i s  s e t t l i n g  chamber 
was an a r e a  approximately 11.6 by 5.2 m (38 by 17 f t )  and 3.0 m (10 f t )  i n  h e i g h t  
which was enc losed  wi th  1.6 mm (1/16 i n . )  square opening nylon mesh. No tes t s  
were conducted t o  determine e f f i c i e n c y  of p a r t i c u l a t e  removal of  t h i s  arrangement,  
b u t  i t  d i d  remove most of t h e  l a r g e r  p a r t i c l e s  and aba ted  t h e  a s s o c i a t e d  nuisance  
problem. However, more e f f e c t i v e  c o n t r o l  methods such a s  use  of f a b r i c  f i l t e r s  i s  
recommended i n  f u t u r e  p l a n t s .  
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Table  25. TEST DATA O N  PARTICLES CAPTURED BY 6.4 BY 6.4 nun SQUARE OPENING NET PLACED OVER ADS FAN 
D I S C W E  AND COMPARISON To REFUSE FUEL COLLECTED BY CYCLONE (STREAM 52) - 

( A l l  p e r c e n t  by weight .  A l l  r e s u l t s  on sample o f  r e c e i v e d  b a s i s . )  

T e s t  time (min:sec)  
Emissions ( k g / h r )  
Fan a i r  flow ( a c t u a l  m3/s) 

Sample composi t ion  
D e n s i t y  (kglm3)d' 
Paper  (9 . )  
P l a s t i c  (%) 
Wood (9 . )  
G l a s s  (7.) 
Yagnet ic  m e t a l  (9.) 
Other  m e t a l s  (7.) 
Organics  (7.) 
Misce l laneous  (7.)b/ 

Proximate and u l t i m a t e  a n a l y s i s  
Heat ing  v a l u e  (W/kg) 
Mois ture  (7.) 
Ash (%) 
V o l a t i l e  m a t t e r  (7.) 
F ixed  carbon (%) 
Carbon (7.) 
Hydrogen ( 9 . )  
Oxygen (by d i f f e r e n c e )  (7.) 
S u l f u r  (9.)  
Nit rogen  (7.) 

Chemical a n a l y s i s  ( u t .  7,l 
Fe (FezO3) 
A 1  (A1203) 
cu  (CUO) 
Pb (PbO) 
N i  (NiO) 
Zn (ZnO) 

S i z e  (ml 
P e r c e n t  l a r g e r  t h a n  63 .5  
P e r c e n t  less t h a n  63 .5  
P e r c e n t  less than  3 8 . 1  
P e r c e n t  less t h a n  1 9 . 1  
P e r c e n t  less t h a n  9 . 5  
P e r c e n t  less t h a n  4 . 8  
P e r c e n t  less than  2 .4  

P a r t i c l e  s i z e  
Geometric mean d i a m e t e r  (ma) 

Geometric s t a n d a r d  d e v i a t i o n  

ADS fan d i s c h a r g e  RDF (S t ream S2) m a t e r i a l  
c o l l e c t e d  by c y c l o n e  Monday Tuesday Thursday Monday 

December 30 ,  December 31 ,  J a n u a r y  2 ,  J a n u a r y  6 ,  Monday 
19 74 1974 1975 1975 J a n u a r y  6 ,  1975 

13:27 30: 00 30:OO 31:15 Composite of f o u r  subsamples 
3 . 6  2 . 5  2 . 0  2.0 t a k e n  d u r i n g  same 31:15 min 

12.94 14.78 14.72 14 .23  t ime s p a n  as ADS d i s c h a r g e .  

28 .8  
3 3 . 2  
1 3 . 2  
0 
0 
0 
0 
0 

5 3 . 6  

33 .6  
49 .0  
3 0 . 5  

0 
0 
0 

0 
20.2 

0 . 3 9  

36.8 
21 .2  

8 . 2  
0 
0 
0 
0 
0 

70 .6  

25 .6  
15.0 
15 .0  
0 
0 
0 
0 
0 

7 0 . 0  

17 ,617  
7 .17  

11 .77  
6 9 . 3 8  
11.68 
40 .03  

5 .84  
34.40 

0 . 2 4  
0 .55  

0 . 5 1  
1.07 
0 . 0 1  
0 .02  
0 .003  
0 .04  

0 
100.0 
93 .2  
16 .9  
5 . 0  
3.3 
1 . 6  

23.4 
1 . 7 1  

75.3 
68.7 

4 . 0  
3 .0  
3 . 8  
0 
0 .2  
7 .6  

12.5 

12 ,452  
25 .20  
1 8 . 2 2  
47 .43  

9 . 1 6  
28.45 

3 .94  
23 .53  

0 .12  
0 .54  

0 . 4 9  
1 . 3 4  
0 .02  
0 . 0 3  
0.01 
0.03 

0 
100.0 
9 5 . 9  
68.6 
38 .2  
23.0 
16 .5  

1 0 . 2  
2 .75  

- a/ 
- b/  

c /  Aluminum f o i l .  

Uncoupacted d e n s i t y  m a t e r i a l  v e r y  f l u f f y .  
Misce l laneous  c o n s i s t s  of t h e  f o l l o w i n g :  g r a s s ,  p a p e r  f i b e r s ,  t h r e a d s ,  r u g  f i b e r s ,  c l o t h  f i b e r s ,  s m a l l  

p i e c e s  of t i s s u e ,  d u s t  p a r t i c l e s ,  f e a t h e r s ,  and Styrofoam. 

- 
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A s  mentioned e a r l i e r ,  a n o t h e r  s e r i e s  of mass emission (and p a r t i c l e  s i z e )  @ t e s t s  was conducted on t h e  ADS system when f i n e  g r i n d  RDF was being produced. 
Data from t h e s e  t e s t s  (Table 24) showed t h a t  emissions averaged 57.0 kg/hr  
(125.6 l b l h r ) ,  which i s  about twice a s  h igh  a s  t h e  average f o r  t h e  r e g u l a r  
g r i n d  tes ts .  Perhaps more impor tan t ly ,  t h e  average emission r a t e  was 2.74 k g l  
M g  (5.47 l b l t o n ) ,  about  t h r e e  t i m e s  h i g h e r  than  t h a t  f o r  r e g u l a r  g r i n d  re fuse .  
The reduced process ing  r a t e  f o r  f i n e  g r i n d  n e c e s s i t a t e d  reduced a i r  f low i n  
t h e  ADS system, which may have impaired removal e f f i c i e n c y  i n  t h e  ADS cyclone. 
The p a r t i c l e  s i z e  d i s t r i b u t i o n  of  t h e  ADS emissions dur ing  t h e  f i n e  g r i n d  t e s t s  
was s i m i l a r  t o  t h o s e  dur ing  r e g u l a r  g r i n d  t e s t s  ( F i g u r e  16) and c e r t a i n l y  d i d  
n o t  i n d i c a t e  any i n c r e a s e  i n  t h e  p e r c e n t  of p a r t i c l e s  s m a l l e r  t h a n  10 pm. On 
t h i s  b a s i s ,  i t  can be  concluded t h a t  decreas ing  t h e  g r i n d  s i z e  does n o t  i n c r e a s e  
t h e  percentage  of  f i n e  p a r t i c l e s  g r e a t e r  than  10 pm i n  t h e  ADS emissions.  

HM Emissions-- 

t e s t s  were a l s o  c a r r i e d  o u t  on t h e  d i s c h a r g e  from t h e  hammermill (HM) cyclone. 
A s  expected, t h e  emiss ions  from t h e  HM a r e  less  than  from t h e  ADS system, b u t  
t h e  d a t a  f o r  r e g u l a r  g r i n d  RDF cover  a wide range o f  0.008 t o  3.9 k g / h r  (0.02 
t o  8.6 l b / h r ) .  Emissions measured i n  t h e  f i r s t  two t e s t s  (November 1974) a r e  
much lower than  t h o s e  measured i n  t h e  t h r e e  t e s t s  l a t e r  i n  J u l y  1975. Reasons 
f o r  t h i s  v a r i a t i o n  a r e  n o t  known, b u t  conf idence  i n  t h e  J u l y  1975 tes t s  i s  b e t -  
t e r  because t h e  HM cyclone had been c leaned  o u t  and i n s p e c t e d  on t h e  day preced- 
i n g  t h e  J u l y  1975 tes ts .  

During t h e  same t h r e e  p e r i o d s  when t h e  ADS emissions w e r e  measured, s i m i l a r  

I f  i t  i s  assumed t h a t  t h e  J u l y  1975 r e g u l a r  g r i n d  tes t s  a r e  most represen-  
t a t i v e ,  then  comparisons wi th  t h e  f i n e  g r i n d  t e s t s  i n  A p r i l  1975 l ead  t o  t h e  con- 
c l u s i o n s  t h a t  HM f i n e  g r i n d  emissions on an hour ly  b a s i s  a r e  somewhat lower, av- 
e rag ing  2.8 k g l h r  (6.3 l b / h r )  v e r s u s  3.4 k g / h r  (7.5 l b / h r ) ,  b u t  t h a t  t h e  emission 
f a c t o r s  a r e  about  t h e  same, approximately 0.13 kg/Mg (0.26 l b j t o n ) .  I n  any c a s e ,  
i t  i s  e v i d e n t  from t h e  d a t a  t h a t  t h e  emission r a t e  from t h e  HM i s  c o n s i d e r a b l y  
less  t h a n  t h a t  f r o m  t h e  ADS system. 

The emission t e s t  d a t a  from t h e  HM cyclone (Appendix C )  show t h a t  t h e  e f f l u -  
e n t  g a s  temperature  was about 14OC (25'F) above ambient and t h a t  it conta ined  a 
r e l a t i v e l y  h igh  m o i s t u r e  c o n t e n t  (- 4% m o i s t u r e  by volume) being n e a r  s a t u r a t i o n .  
T h i s  r e s u l t  v e r i f i e s  t h e  e x p e c t a t i o n  t h a t  t h e  HM causes  a temperature  i n c r e a s e  
and removes some mois ture  from t h e  r e f u s e  stream. 

P a r t i c l e  s i z e  d i s t r i b u t i o n  tes t s  w e r e  a l s o  conducted on t h e  e f f l u e n t  from 
t h e  HM cyclone a s  shown i n  F igure  17. A s  was the c a s e  f o r  t h e  ADS cyclone e f f l u -  
e n t ,  t h e  tes ts  showed t h a t  most of t h e  p a r t i c u l a t e  m a t t e r  (> 80%) was g r e a t e r  
t h a n  10 km i n  s i z e .  
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Comparison of t h e  p a r t i c l e  s i z e  d i s t r i b u t i o n  f o r  r e g u l a r  g r i n d  and f i n e  
g r i n d  RDF (Figure  1 7 )  seems t o  i n d i c a t e  t h a t  a g r e a t e r  p o r t i o n  of t h e  emiss ions  
were s m a l l e r  than  LO pm f o r  r e g u l a r  g r i n d  RDF than f o r  f i n e  g r i n d  RDF. However, 
t h i s  i s  probably  a r e s u l t  of t h e  f a c t  t h a t  t h e  r e g u l a r  g r i n d  p a r t i c l e  s i z e  t e s t s  
were done a t  t h e  same t i m e  a s  t h e  November 1974 mass emiss ion  t e s t s ,  which were 
much lower than  i n  succeeding tests.  No p a r t i c l e  s i z e  t e s t s  were c a r r i e d  o u t  
du r ing  t h e  l a t e r  t e s t s  i n  June 1975. 

P o t e n t i a l l y  Hazardous A i r  Emissions ( B a c t e r i a  and Virus Emissions) 

Process ing  of municipal s o l i d  wastes,  a s  i s  done i n  p repa r ing  t h e  RDF a t  
t h e  S t .  Louis ope ra t ion ,  does invo lve  m a t e r i a l s  t h a t  undoubtedly c o n t a i n  some 
pathogens. P a r t  of t h e  environmental  e v a l u a t i o n s  inc luded  some p re l imina ry  tes ts  
t o  quan t i fy  b a c t e r i a  and v i r u s  l e v e l s  i n  t h e  a i r  s t reams emi t t ed  from t h e  ADS 
cyclone, HM cyclone, and t h e  RDF s t o r a g e  bin. Levels i n  suburban ambient a i r  
were a l s o  determined t o  p rov ide  some b a s i s  f o r  comparison. Samples were taken  
a t  t h e  fo l lowing  l o c a t i o n s :  

9; A i r  exhaus t  d u c t  l ead ing  from t h e  A D S  and HM cyclones.  

9; I n s i d e  walkway a t  top of s t o r a g e  b i n  where RDF i s  d i scha rged  from a 
conveyor b e l t .  

9; Backyard of a s i n g l e  fami ly  suburban r e s idence  l o c a t e d  32 km (20  m i l e s )  
w e s t  of t h e  r e f u s e  p rocess ing  p l a n t .  

The methods of c o l l e c t i n g  samples f o r  t h e  ADS and HM emissions f o r  bac- 
t e r i a l  and v i r u s  a n a l y s i s  were t h e  same as  those  desc r ibed  i n  Appendix A f o r  
t h e  p a r t i c u l a t e  mass emiss ion  tests. The method i s  b a s i c a l l y  a h igh  volume a i r  
sampling technique  i n  which t h e  p a r t i c u l a t e  m a t t e r  i s  c o l l e c t e d  on f i l t e r  pa- 
pe r .  S ince  t h e  amount of p a r t i c u l a t e  m a t t e r  c o l l e c t e d  on t h e  f i l t e r  i s  q u i t e  
h igh  w i t h i n  t h e  1 t o  10 g (15.4 t o  154 g r a i n )  range, i t  was p o s s i b l e  t o  remove 
most of t h e  p a r t i c u l a t e  c a t c h  from t h e  f i l t e r ,  and s p l i t  i t  i n t o  two p a r t s ,  
which were weighed and t r a n s f e r r e d  i n t o  s t e r i l e  b o t t l e s .  A diagram d e p i c t i n g  
handl ing ,  d i s p o s i t i o n ,  and a n a l y s i s  requirements f o r  t h e  samples i s  shown i n  
F igure  18. 

A i r  samples from t h e  top of t h e  RDF s t o r a g e  b i n  and ambient a i r  samples 
were a l s o  handled a s  shown i n  F igure  18 wi th  t h e  samples being obta ined  by use  
of o r d i n a r y  ambient high volume p a r t i c u l a t e  samplers. However, i n  t h e  c a s e  of 
t h e  suburban ambient a i r  samples, t h e  amount of c o l l e c t e d  p a r t i c u l a t e  was so 
smal l  t h a t  i t  could  n o t  be removed from t h e  f i l t e r  and analyzed s e p a r a t e l y ,  a s  
was t h e  c a s e  f o r  t h e  o t h e r  samples (ADS, HM, and s t o r a g e  b in ) .  The s t o r a g e  b i n  
samples were n o t  analyzed f o r  v i r u s  con ten t ,  and it was no t  p o s s i b l e  t o  d e t e r -  
mine the  p a r t i c u l a t e  emission r a t e  f r o m  t h e  top of t h e  s t o r a g e  b i n  ( b u t  i t  i s  
probably  much lower than  t h a t  from t h e  ADS cyclone) .  
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SAMPLING AND ANALYSIS REQUIREMENTS 
FOR HAZARDOUS TESTS AT PROCESSING PLANT 

RALSTON - PURINA MRI 
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Figure  18. Sampling flow c h a r t  f o r  hazardous emission tes t s  
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R e s u l t s  of t h e  b a c t e r i a  and v i r u s  t e s t s  a r e  p r e s e n t e d  i n  Tables  26 through 
28. I n t e r p r e t a t i o n  and e v a l u a t i o n s  of t h e s e  r e s u l t s  a r e  provided  i n  t h e  follow- 
ing  two s e c t i o n s :  t h e  f i r s t  p e r t a c n i n g  t o  t h e  b a c t e r i a  r e s u l t s ,  and t h e  second 
p e r t a i n i n g  t o  t h e  methodology and r e s u l t s  f o r  t h e  v i r u s  t e s t s .  

B a c t e r i a  Emissions-- 

o r d e r s  of magnitude h i g h e r  than  i n  t h e  suburban ambient a i r  samples (Table 28). 
Also ,  s e v e r a l  o f  t h e  samples showed t h e  p re sence  of sa lmonel la ,  which a r e  t h e  
agen t s  r e s p o n s i b l e  f o r  some fonns of food poisoning. 

Resu l t s  of t h e  b a c t e r i a  tes ts  i n d i c a t e  b a c t e r i a  l e v e l s  t h a t  a r e  s e v e r a l  

I t  was expected t h a t  f e c a l  co l i fo rm and o t h e r  b a c t e r i a  would be p r e s e n t  
i n  t h e  emissions from t h e  p l a n t  because of t h e  n a t u r e  of t h e  m a t e r i a l  processed. 
However, t h e  seemingly l a r g e  numbers make i t  impera t ive  t h a t  they  be eva lua ted  
on some r a t i o n a l  b a s i s .  Because o f  t he  p o s s i b l e  s i g n i f i c a n c e  of  t h e  resu l t s ,  a 
s ea rch  of t h e  l i t e r a t u r e  was made i n  an e f f o r t  t o  o b t a i n  a d d i t i o n a l  i n fo rma t ion ,  
e s p e c i a l l y  t h a t  p e r t a i n i n g  t o  b a c t e r i a  (and v i r u s )  levels i n  a i r ,  Th i s  l i t e r a -  
t u r e  sea rch  d i d  provide  some u s e f u l  i n p u t  f o r  e v a l u a t i n g  and comparing t h e  
S t .  Louis r e s u l t s  a s  d i scussed  below. 

Work by Peterso$' i n d i c a t e d  t h a t  samples of raw r e f u s e  con ta ined  t o t a l  
8 b a c t e r i a  ranging  from 7.6 x l o 7  t o  4.1 x 10 

1.9 x 10" counts  p e r  pound) and f e c a l  co l i fo rm of 2.3 x lo4 t o  4.0 x 10 
p e r  gram (1.0 x lo7 t o  1.8 x 10 
t o  those  found i n  t h e  p a r t i c u l a t e  m a t t e r  d i scharged  from t h e  ADS and HM cyclones.  
I n  summary, a s  expected, p a r t i c u l a t e  m a t t e r  d i scha rged  from t h e  ADS and HM cy- 
c lones  c o n t a i n s  about t h e  same l e v e l  of b a c t e r i a l  contaminat ion  a s  does t h e  raw 
re fuse .  

coun t s  p e r  gram ( 3 . 5  x 10" t o  
5 counts  

counts  p e r  pound). These v a l u e s  a r e  q u i t e  c l o s e  8 

B a c t e r i a l  l e v e l s  i n  a i r  have been s t u d i e d  t o  a l i m i t e d  e x t e n t  f o r  some op- 
e r a t i o n s  where a i r b o r n e  pathogens might p r e s e n t  a p o t e n t i a l  hazard  (i.e., r e f -  
use  handl ing  o p e r a t i o n s  and sewage t r ea tmen t  p l a n t s ) .  

Glyssor?' conducted t e s t s  on b a c t e r i a  i n  a i r  samples taken  i n s i d e  and out- 
s i d e  of an enc losed  r e f u s e  handl ing  f a c i l i t y . "  I n  g e n e r a l ,  i t  was found t h a t  
t h e  a i r  i n s i d e  t h e  f a c i l i t y  conta ined  b a c t e r i a  l e v e l s  of 530 t o  78,000 coun t s  
p e r  cub ic  meter  (15 t o  2,210 counts  p e r  cub ic  f o o t ) .  B a c t e r i a  c o n c e n t r a t i o n  i n  
t h e  a i r  samples taken  30 m (100 f t )  o u t s i d e  of t h e  enc losed  f a c i l i t y  ranged 
from 134 t o  629 counts  p e r  c u b i c  meter (3.8 t o  17.8 counts  p e r  c u b i c  f o o t )  
which compares we l l  with t h e  ambient samples taken  i n  St. Louis. P re l imina ry  
r e p o r t s  of work by Trezel&/ a t  t h e  Richmond F i e l d  S t a t i o n  Resource Recovery 
System showed i n i t i a l  b a c t e r i a  l e v e l s  of 600 t o  1,770 counts  p e r  cub ic  meter 
( 1 7  t o  50 counts  p e r  cub ic  f o o t )  w i t h i n  t h e  f a c i l i t y  which i n c r e a s e d  t o  4,730 
t o  12,700 counts  p e r  cub ic  meter  ( 1 3 4  t o  360 counts  p e r  cub ic  f o o t )  dur ing  
o p e r a t i n g  p e r i o d s  . 
* Manual and mechanical r e f u s e  handl ing  o p e r a t i o n s  n o t  i nvo lv ing  a i r  c l a s s i f i -  

c a t i o n .  
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Table 26. SUHMARY OF TESTS ON HAZARDJUS EMISSIONS FROM AIR D E N S I n  SEPARATOR AND HAMMERHILL CYCLONES 

Bacteria concent ra t ions  
Raw refuse  Fecal Salrmnella Enterovirus concent ra t ions  
processing Mass miss ion  Bacteria co l i form present  (pos .  ) Tests i n  LLC-HK2 Tests  i n  KB Bacteriophage f o r  

Teat N o .  and rate A i r  flow emissions f a c t o r  c o u n t s / g r d f  MPN/gra&l absent (neg.)  ce l l s  c e l l s  E. c o l i  
d a t e  (Hg/hr) (dh3/sl g/m3 kR/hr (kg/Mg) (counts/dNm31 LMPN/dd) and group pmr/m) ppu/p ppu/m3 Phanelg Phage/& 

a .  ADS cyclone 

1 
(June 30, 27,000 2,100 

6 640,000 166,000 1975) 18.1 13.64 0.25 11.9 0.66 (6,700) (530) Neg . 741 721 218 

2 
(July 1, 370,000,000 29,000 

1975) 29.8 13.40 0.69 33.5 1.13 (256,000,000) (20,000) Pos. E I, > 24,700 2 17,410 2 24,100 z 17,410 110,000 71,000 

3 
(July 1, 260,000,000 > 110,000 

Id' 86,000 109,000 03 1975) 29.8 13.40 1.24 14.9 1.99 (318,000,000) (> 134,000) Pos. E 2 685-68,500 872-87,000 Id' w 

b. HM c y c l o n e d  

1 
( Ju ly  1, 730,000,000 2,900 

?d/ 7.35 9 90,000 109,000 1975) 29.8 0.78 1.17 3.3 0.11 (848,000,000) (3,390) Pos. C 1 IdJ 

2 
(July 2, 160,000,000 43,000 

1975) 25.1 0.18 1 .10  3.1 0.12 (177,000,000) (45,900) Neg. - 171,232 - 193,524 72' ?A' 27,000 28,000 

3 
( Ju ly  2 ,  130,000,000 9,300 

?dl 900,000 2,119,000 1975) 25.1 0.78 1.40 3.9 0.15 (180,000,000) (13,100) Neg . - 100 I 145 74' 

a/ 
- b l  
- c /  

d /  Resul t s  no t  d e f i n i t i v e .  

T o t a l  p l a t e  count per gram of p a r t i c u l a t e  mat te r  o r  per cubic meter o f  a i r  emitted.  
Most probable number (MPN). 
P a r t i c u l a t e  concent ra t ion  and emissions from HM were much h igher  than i n  previous t es t s .  

o u t  on day before t e s t s .  

- 

Reason f o r  t h i s  is n o t  known. However, cyclone had plugged up and had been washed 



Table 27. SUMMARY OF TESTS ON EMISSIONS I N  STORAGE B I N  

T e s t  No. and 
d a t e  

1 
(June 30, 1975) 

2 
co 
N ( J u l y  1, 1975) 

3 
( J u l y  2,  1975) 

4 
( J u l y  3, 1975) 

B a c t e r i a  c o n c e n t r a t i o n  
F e c a l  Sa  lmone 1 la  

c o l i f o r m  p r e s e n t  (pos.  ) G a s  sampled a t  P a r t i c u l a t e  Bacteria 
1 . 7  m3/min rate co  1 l e c t e d  count s /gram MPN/gram a b s e n t  (neg . ) 

(m 3 )  (counts /m3 $1 JMJ?N/m3)k/ and group (g> 

306 

29 6 

3 11 

442 

248,000,000 1,400 
6.01 ( 4  , 873 , 000) (28 1 Neg . 

8.71  

1 .08  

5 2 . 5 9 ’  

600,000,000 29,000 
(17,657,000) (862) 

145,000,000 512,000 
(494,000) (1,783) 

213,000,000 1,600 
(25,073,000) (191) 

Neg . 

Pos. 0 

Neg . 

- a/ 

- b /  Ca lcu la t ed  va lue :  

Higher weight c o l l e c t e d ,  p robably  due t o  f a c t  t h a t  s t o r a g e  b i n  exhaus t  f a n  was on and d i s t r i b u t i n g  
conveyor w a s  on, case i n  T e s t s  1 through 3. 

rams of 
m3 of gas  sampled 
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71 Othe r  Fork by P e t e r s o r  a t  s e v e r a l  i n c i n e r a t o r  p l a n t s  was d i r e c t e d  t o  determina-  
t i o n  of  b a c t e r i a l  coun t s  i n  r e f u s e  hand l ing  a r e a s  such a s  dumping f l o o r ,  charg ing  
f l o o r ,  and r e s i d u e  a r e a ,  showed b a c t e r i a l  l e v e l s  of 141 t o  14,130 coun t s  p e r  cu- 
b i c  meter  ( 4  t o  400 coun t s  p e r  c u b i c  f o o t ) .  

P e r e i r s '  r e p o r t e d  on b a c t e r i a l  sampling work done i n  and around t h e  ae ra -  
t i o n  b u i l d i n g  o f  a NYC sewage t r ea tmen t  p l a n t ,  p rov id ing  t h e  fol lowing r e s u l t s .  

Loca t ion  
B a c t e r i a l  B a c t e r i a l  

coun t s  I f t count  s I m  3 3 

300 m ( 9 8 4  f t )  upwind 1 7  0.48 
I n s i d e  a e r a t i o n  b u i l d i n g  21,809 617.56 
I n s i d e  a e r a t i o n  b u i l d i n g  exhaus t  s t a c k  890 25.21 
300 m ( 9 8 4  f t )  downwind 48 1.36 

In P e r e i r a ' s  work, s e v e r a l  s p e c i f i c  pathogens were i d e n t i f i e d  i n  t h e  a i r  samples. 
It was concluded t h a t  a p o s s i b l e  h e a l t h  hazard  e x i s t e d  f o r ~ t h e  sewage p l a n t  work- 
ers and o t h e r s  who res ide  i n  areas where t h e  atmosphere i s  contaminated by t h e  
gaseous e f f l u e n t  from t h e  sewage t r ea tmen t  p l a n t .  

S o r b e r  conducted t e s t s  of b a c t e r i a l  a e r o s o l  a s s o c i a t e d  wi th  wastewater  91 

sp ray  i r r i g a t i o n ,  and found l e v e l s  t h a t  were s i g n i f i c a n t l y  above background a i  
d i s t a n c e s  200 m (656 f t )  f rom the s p r a y e r  ( t h e  g r e a t e s t  d i s t a n c e  t e s t e d ) .  This  
work d i d  show t h a t  a d i s p r o p o r t i o n a t e  s h a r e  of b a c t e r i o l o g i c a l  decay occur red  
w i t h i n  t h e  f i r s t  6 s e c  of exposure,  and t h a t  a tmospher ic  c o n d i t i o n s  d i d  e x e r t  
an impor tan t  i n f l u e n c e  on t h e  a e r o s o l  l e v e l s .  

Thus, b a c t e r i a l  c o n c e n t r a t i o n s  a s s o c i a t e d  wi th  normal r e f u s e  hand l ing  op- 
e r a t i o n s  may r acge  from 530 t o  14,130 coun t s  p e r  c u b i c  m e t e r  (15 t o  400 coun t s  
p e r  c u b i c  f o o t )  up t o  a maximum of  about  70,630 coun t s  p e r  c u b i c  me te r  (2 ,000  
coun t s  p e r  cub ic  f o o t ) .  I f  t h e s e  a e r o s o l s  were n o t  con ta ined ,  they  might  a f f e c t  
ambient l e v e l s  a t  a d i s t a n c e  of a t  l e a s t  200 t o  300 m (656 t o  984 f t ) .  

Exposure of r e f u s e  workers t o  t h e  i n c r e a s e d  b a c t e r i a l  l e v e l s  cou ld  cause  
i n c r e a s e s  i n  r e s p i r a t o r y  d i s e a s e s  and d e r m a t i t i s ,  b u t  excep t  f o r  one re o t, 
no s t a t i s t i c a l  d a t a  were a v a i l a b l e .  The excep t ion  was a s tudy  by Cimino- '0' on 
workers in t h e  N Y C  department  of s a n i t a t i o n ,  p r i m a r i l y  t h e  r e f u s e  c o l l e c t i o n  
personnel .  T h i s  s t u d y  found no ev idence  of i n c r e a s e d  amounts o f  r e s p i r a t o r y  
d i s e a s e  i n  uniformed s a n i t a t i o n  men a s  compared wi th  o t h e r  depar tmenta l  t i t l e s .  
However, i t  d i d  f i n d  t h a t  s t a t i o n a r y  firernen employed a t  t h e  i n c i n e r a t o r s  had 
more ep isodes  o f  r e s p i r a t o r y  d i s e a s e  and tended t o  have longe r  p e r i o d s  o f  d i s -  
a b i l i t y  there .  Cinino noted  t h a t  this d i f f e r e n c e  might have been due t:, the 
o l d e r  average  age of t h e  f i remen,  b u t  t h a t  the smoke and contaminants  t o  which 
they  were exposed may a l s o  have been a f a c t o r .  

A 
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Even though t h e  d a t a  p r e v i o u s l y  c i t e d  i n d i c a t e  inc reased  b a c t e r i a l  l e v e l s  
a s s o c i a t e d  wi th  r e f u s e  handl ing  o p e r a t i o n s ,  t h e r e  a r e  no known s t anda rds  of 
b a c t e r i a l  c o n c e n t r a t i o n  l i m i t s  f o r  workers o r  t h e  gene ra l  populace. Such s t a n -  
da rds ,  i f  they  e x i s t e d ,  would more c o r r e c t l y  be d i r e c t e d  t o  s p e c i f i c  b a c t e r i a  
r a t h e r  t han  t o t a l  b a c t e r i a  l e v e l s .  However, t h e  work by G l y s s o d ’  d i s c u s s e d  
t h e  f a c t  t h a t  t e n t a t i v e  s t anda rds  f o r  h o s p i t a l  a i r  p r e s c r i b e d  3.5 c o l o n i e s  p e r  
cub ic  meter  (0.1 c o l o n i e s  p e r  cub ic  f o o t )  i n  ve ry  c r i t i c a l  a r e a s ,  up t o  an a l -  
lowable c o n c e n t r a t i o n  of 1,766 c o l o n i e s  p e r  cub ic  meter  ( S O  c o l o n i e s  p e r  c u b i c  
f o o t )  i n  working spaces.  Such a s t anda rd  h a r d l y  seems a p p r o p r i a t e  f o r  r e f u s e  
hand l ing  p e r a t i o n ,  o r  t h e  g e n e r a l  p u b l i c ,  on t h e  b a s i s  of v a l u e s  mentioned by 
P e t e r s o d 7  which shows t h a t  b a c t e r i a l  l e v e l s  i n  coun t ry  a i r  may be 1,978 coun t s  
p e r  c u b i c  meter  (56 counts  p e r  cub ic  f o o t )  and 2,543 t o  3,990 coun t s  p e r  c u b i c  
meter  ( 7 2  t o  113 coun t s  p e r  cub ic  f o o t )  i n  o f f i c e s ,  s choo l s ,  and f a c t o r i e s .  

@ 

On t h e  b a s i s  of c u r r e n t  in format ion ,  it would seem prudent  t o  l i m i t  t h e  
exposure of  p rocess ing  p l a n t  personnel  t o  b a c t e r i a  l e v e l s  which do n o t  exceed 
l e v e l s  found i n  o f f i c e s ,  schools, and f a c t o r i e s .  That i s ,  b a c t e r i a l  coun t s  prob- 
a b l y  should be less than 35,000 counts  p e r  cub ic  meter  (1,000 coun t s  p e r  cub ic  
f o o t )  f o r  i n - p l a n t  a i r  and 3,500 coun t s  p e r  cub ic  meter  (100 coun t s  p e r  cub ic  
f o o t )  i n  ambient a i r .  I f  t h e s e  l i m i t s  a r e  assumed, i t  does appear t h a t  t h e  bac- 
t e r i a l  l e v e l s  measured a t  S t .  Louis may p r e s e n t  a problem. B a c t e r i a l  concent ra -  
t i o n  i n  t h e  ADS exhaus t  which i s  t h e  l a r g e s t  emission source  and i s  exhausted 
n e a r  ground l e v e l  con ta ined  b a c t e r i a l  c o n c e n t r a t i o n s  a s  h igh  a s  318 by 10 
counts  p e r  cub ic  meter  ( 9  by 106 counts  p e r  cub ic  foo t ) .  Even i f  one assumes 
t h a t  90% of t h e  p a r t i c l e s  would s e t t l e  r a p i d l y  (based on p r e v i o u s l y  d i s c u s s e d  
p a r t i c l e  s i z e  d a t a ) ,  t h e  l e v e l s  could  s t i l l  be about  32 by  l o 6  coun t s  p e r  cu- 
b i c  meter ( 9  by lo5 counts  p e r  cub ic  f o o t ) .  I f  i t  were f u r t h e r  assumed t h a t  
t h e  emissions a r e  d i l u t e d  by a f a c t o r  of 1,000 b e f o r e  reaching  t h e  p l a n t  bound- 
a r i e s ,  t h e  b a c t e r i a l  l e v e l  could  s t i l l  be a s  h igh  a s  32,000 coun t s  p e r  c u b i c  
meter  (900 counts  p e r  cub ic  foo t ) .  

6 

Levels such a s  those  d i s c u s s e d  above ITBY c o n s t i t u t e  a p o t e n t i a l  haza rd ,  
bu t  t h e  c a l c u l a t e d  v a l u e s  do n o t  take  i n t o  account p o s s i b l e  r a p i d  d i e - o f f  ex- 
pec ted  f o r  many b a c t e r i a .  It  i s  ev iden t  t h a t  t h e r e  i s  a need f o r  f u r t h e r  t e s t -  
i n g  a t  t h e  S t .  Louis f a c i l i t y  t o  measure b a c t e r i a l  levels f o r  t h e  a i r  i n  and 
around t h e  p l a n t  boundar ies  b e f o r e  i t  can be s a i d  t h a t  any hazard  does e x i s t .  
A t  t h i s  p o i n t  i t  can  only  be concluded t h a t  a p o t e n t i a l  hazard may e x i s t .  More 
d e f i n i t i v e l y ,  t h e  r e s u l t s  t o  d a t e  c e r t a i n l y  do n o t  suppor t  a conc lus ion  t h a t  
t h e r e  i s  no p o t e n t i a l  b a c t e r i a 1  hazard. 

A s  a l a s t  p o i n t ,  i t  should be remembered t h a t  t h e  mass emission d a t a  f o r  
t h e  ADS system i n d i c a t e d  t h e  need f o r  c o n t r o l .  I f  e f f i c i e n t  p a r t i c u l a t e  c o n t r o l  
dev ices  were employed on p l a n t s  of t h i s  type,  it i s  p robab le  t h a t  they would 
a l s o  p rov ide  about t h e  same e f f i c i e n c y  of removal f o r  b a c t e r i a .  S i m i l a r l y  i t  
i s  recommended t h a t  f u t u r e  p l a n t s  of t h i s  type pay p a r t i c u l a r  a t t e n t i o n  t o  con- 
t r o l  o f  p a r t i c u l a t e  emissions and des ign  t h e  p l a n t  so as  t o  minimize worker ex- 
posure.  
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Virus  Emissions- 

l i f o r m  l e v e l s ,  and f o r  sa lmonel la  were a l s o  t e s t e d  f o r  t h e i r  v i r a l  con ten t s .  
These tes ts  were performed i n  t h e  V i r u s  Labora to r i e s  of MRI. When t h e  tes ts  
were i n i t i a t e d  only t e s t s  f o r  e n t e r o v i r u s e s  were planned. However, w e  l a t e r  
e l e c t e d  t o  t e s t  a l s o  f o r  t h e  b a c t e r i a l  v i r u s e s  t h a t  a r e  found i n  a s s o c i a t i o n  
wi th  Esche r i ch ia  c o l i .  For t h e  virus tes ts ,  samples were ob ta ined  from t h e  f o l -  
lowing sources  . 

Many o f  t h e  samples t h a t  were t e s t e d  f o r  t o t a l  b a c t e r i a l  counts ,  f e c a l  co- 

1. P a r t i c u l a t e  m a t t e r  from a i r  d e n s i t y  s e p a r a t o r  cyclone; 

2. Hammermill cyclone; and 

3. Suburban ambient a i r .  

S ince  low levels of v i r u s e s  had been a n t i c i p a t e d  and t h e  v i r u s e s  had t o  
be e l u t e d  from t h e  p a r t i c u l a t e  mat ter ,  p r e l i m i n a r y  p rocess ing  was needed. Each 
a i r  p a r t i c u l a t e  sample was suspended i n  d i s t i l l e d  water  by a 30-sec homogeniza- 
t i o n  i n  a Waring Blender o r  an Omni-mixer. The homogenate was p r e c i p i t a t e d  a t  
pH 7.0 wi th  0.5 M CaC12 and 0.5 M Na2HP04. (Calcium hydroxyappat i te  i s  t h e  p r i n -  
c i p a l  p roduc t  formed.) Th i s  p r e c i p i t a t e  was recovered  by Buchner f i l t r a t i o n  us- 
i n g  Whatman No. 1 paper.  The p r e c i p i t a t e d  m a t e r i a l  was then d i s s o l v e d  by che la-  
t i o n  us ing  0.3 M disodium EDTA (pH 7.0). The EDTA s o l u t i o n  ( c o n t a i n i n g  t h e  v i -  
r u s e s )  was then  d i a l y z e d  a g a i n s t  d i s t i l l e d  water  t o  remove t h e  EDTA. A second 
calcium phosphate p r e c i p i t a t i o n  s t e p  was performed t o  f u r t h e r  c o n c e n t r a t e  and 
p u r i f y  t h e  sample. Following t h e  second d i a l y s i s ,  p a r t  of each sample was used 
f o r  v i r a l  assay ,  and t h e  remainder f rozen  f o r  any necessa ry  reassays .  The f i n a l  
samples from t h e  c o n c e n t r a t i o n  and p u r i f i c a t i o n  s t e p s  were 20.0 m l  each. The 
weight of t h e  o r i g i n a l  p a r t i c u l a t e  m a t t e r  and the volume of a i r  from which t h e  
sample was ob ta ined  were known; t h e r e f o r e ,  v i r a l  a s says  could  be r e p o r t e d  p e r  
gram of sample o r  cub ic  meter  of a i r  sampled. 

En te rov i ruses  were assayed by means of s t anda rd  p l aque  technique  us ing  t h e  
LLC-MK2 c e l l  l i n e  f rom monkey kidney and t h e  KB c e l l  l i n e  de r ived  from an ep i -  
dermoid carcinoma. Medium 199 supplemented wi th  s t e r i l e  newborn c a l f  s e r u m  was 
t h e  n u t r i e n t  f o r  t h e  LLC-% c e l l s .  I t  was a l s o  used i n  t h e  agar  ove r l ay  medium 
f o r  t h e  p laque  counts.  The KB ce l l s  were grown i n  Basal Eag le ' s  Medium supple- 
mented wi th  n o n e s s e n t i a l  amino a c i d s  and newborn c a l f  serum. A n t i b i o t i c s  (peni -  
c i l l i n ,  s t rep tomycin ,  and on occas ions  fungizone) were added t o  t h e  media t o  
suppress  any b a c t e r i a l  contamination. Plaques were counted from 4 t o  10 days 
a f t e r  t h e  c u l t u r e s  were overlayed. Neu t ra l  r e d  (1 t o  6,000) was added on t h e  
day t h e  p l aques  were r ead  and t h e  c e l l s  were s t a i n e d  f o r  approximately 4 h r  a t  
37OC (99°F) b e f o r e  counting. When d i s c r e t e  p l aques  were observed, t h e s e  were 
counted and each p l aque  cons idered  a s  one v i r u s .  P laque  e s t i m a t e s  (PFU = plaque  
forming u n i t )  were made f o r  some c u l t u r e s  which showed l y s i s  b u t  wi thout  d i s -  
c r e t e  p l aque  formation. A known s t anda rd  p o l i o v i r u s  (Type 1) was always assayed 
a t  t he  same time a s  each unknown sample so t h a t  t he  t i s s u e  c u l t u r e  s e n s i t i v i t y  
of  t h e  c u l t u r e s  was known f o r  each day ' s  t e s t i n g .  
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T e s t  f o r i .  c o l i  bac t e r iophages  were made w i  h t he  p u r i f i e d  and concen- 
t r a t e d  sampled us ing  s t anda rd  phage t e c h n i q u e s S 5  The h o s t  c e l l s  were f e c a l  
c o l i f o r m  s t r a i n s  i s o l a t e d  from sewage samples p r e v i o u s l y  s t u d i e d  on ano the r  
M R I  program. S e r i a l  d i l u t i o n s  of t h e  t e s t  samples were added t o  4 m l  volumes 
of mel ted  and cooled  t o  4 2 O C  (108'F) agar  t o  which an a p p r o p r i a t e  number of 
r a p i d l y  growing E. c o l i  c e l l s  was added and t h e  mixture  immediately poured 
on t h e  top o f  a prepoured l a y e r  of n u t r i e n t  agar. These "sandwich" type cu l -  
t u r e s  were incubated  ove rn igh t  a f t e r  which each d i s c r e t e  p laque  was counted 
and recorded. Bacteriophage t i t e r s  i n  t h e  samples a r e  r e p o r t e d  a s  PFU p e r  gram 
o r  p e r  c u b i c  foot .  

Table  26 inc ludes  t h e  r e s u l t s  f o r  e n t e r o v i r u s e s  a n d z .  c o l i  b a c t e r i o -  
phages f o r  t h e  p a r t i c u l a t e s  i n  t h e  ADS and HM cyc lone  tests. Table  28 s m a -  
r i z e s  t h e  v i r a l  and m i c r o b i a l  d a t a  f o r  ambient a i r  samples t aken  32 km from 
t h e  process- ing  p l a n t .  

The d a t a  ob ta ined  on t h e  v i r a l  c o n t e n t  of t h e s e  samples a r e  n o t  a s  "clean- 
c u t "  a s  we would l i k e ,  and t h e  t i t e r s  f o r  t h e  ADS and HM samples a r e  a l l  much 
h i g h e r  than  we had expected. 

A s  expec ted ,  we observed no v i r u s e s  i n  any of t h e  ambient a i r  samples ( s e e  
Table  28). I n  f a c t ,  t h e  ambient a i r  samples were a s  f r e e  of v i r u s e s  a s  t h e  blank 
f i l t e r  pape r s  assayed  by t h e  same techniques.  The absence of v i r u s e s  i n  the am- 
b i e n t  a i r  samples was t o  be  expected s i n c e  t h e  t o t a l  b a c t e r i a  i n  t h e  p a r t i c u l a t e s  
ranged from 25 t o  473/m3 (0.7 t o  1.4 f t 3 ) .  

Based upon t h e  h igh  l e v e l s  of f e c a l  co l i fo rms  i n  t h e  tes ts  of t h e  ADS and 
HM cyc lone  samples, i t  i s  n o t  s u r p r i s i n g  t h a t  our  e n t e r o v i r u s  d a t a  a r e  ha rd  t o  
i n t e r p r e t .  Our g e n e r a l  impress ion  i s  t h a t  t h e  samples con ta ined  a p p r e c i a b l e  lev-  
e l s  of  e n t e r o v i r u s e s  and probably  many o t h e r  a g e n t s  capable  of d e s t r o y i n g  t i s s u e  
c u l t u r e  cel ls .  

The p l aques  observed i n  many c a s e s  were t y p i c a l  of e n t e r o v i r u s e s  inc lud ing  
p o l i o m y e l i t i s ,  b u t  we made no a t t e m p t s  t o  c l a s s i f y  the agents.  The d a t a  i n  Table  
26 f o r  e n t e r o v i r u s e s  (based upon t i s s u e  c u l t u r e  d e s t r u c t i o n )  c l e a r l y  prove  t h a t  
the a i r  samples c o l l e c t e d  from above t h e  ADS and HM o p e r a t i o n s  con ta ined  animal 
v i r u s e s  a t  l e a s t  p a r t l y  of f e c a l  o r i g i n .  The l e v e l s  of t h e s e  a e n t s  a r e  q u i t e  
h igh ,  e s p e c i a l l y  i n  comparison with d a t a  r e p o r t e d  by P e t e r s o d '  which showed 
e n t e r i c  v i r  
Peterson!-  
t i e s  of  0.2 t o  4.0 PmT/ml (5.3 x t o  1.1 x PW/gal . ) .  

d e n s i t y  i n  munic ipa l  s o l i d  waste of 0.32 PW/g  (1.45 PFU/lb). 
r e p o r t  a l s o  mentions t h a t  sewage may c o n t a i n  e n t e r i c  v i r u s  dens i -  153 

T h e E .  c o l i  bac t e r iophage  levels i n  the ADS and HM samples were n e a r l y  
equal  t o ,  o r  h i g h e r  than ,  t h e  number of 5. c o l i  determined by f e c a l  c o l i f o r m  
t e s t  procedures.  These E. c o l i  bac t e r iophage  d a t a  conf i rm t h e  h igh  degree  of 
f e c a l  contaminat ion  repor ted .  The h ighe r  bac te r iophage  coun t s  compared t o  t h e  

87 



c o l i f o r m  counts  can be expla ined  by s e v e r a l  means, and we cannot  be  c e r t a i n  which 
i s  t h e  c o r r e c t  reason. Bacteriophage of 1. c o l i  a r e  g e n e r a l l y  more d i f f i c u l t  t o  
k i l l  than J. c o l i ;  t h e r e f o r e ,  t h e  h ighe r  phage counts  can  be  due t o  longe r  o r  
g r e a t e r  s u r v i v a l  of t h e  b a c t e r i a l  virus than t h e  b a c t e r i a .  E a c h z .  c o l i  can  g i v e  
r i s e  t o  m u l t i p l e  phage i f  t h e  l y t i c  c y c l e  i s  completed. Therefore ,  t h e  h i g h e r  
phage t i t e r s  i n  Table  26 may be a r e f l e c t i o n  of some phage v i r u s  r ep roduc t ion  
on t h e  b a c t e r i a  found i n  t h e  waste m a t e r i a l s .  The a c t i o n  of t h e  phage on t h e  
- -  c o l i  may a l s o  reduce  t h e  J. c o l i  counts. The h igh  levels of bac te r iophage  E. 
f o r & .  c o l i  a r e  a l s o  n o t  s u r p r i s i n g  i n  t h e  l i g h t  of p o s i t i v e  sa lmonel la  tests. 
- -  E. c o l i  and 1. c o l i  bac t e r iophages  a r e  g e n e r a l l y  p r e s e n t  i n  f e c e s  i n  much h i g h e r  
leve 1 s than s a  lmone 1 l a .  

Again, a s  was p r e v i o u s l y  d i scussed  wi th  r ega rd  t o  b a c t e r i a ,  i t  i s  d i f f i c u l t  
t o  judge t h e  s i g n i f i c a n c e  of t h e  virus l e v e l s  r e p o r t e d  i n  Table  26 because t h e r e  
a r e  no s t a n d a r d s  f o r  virus l e v e l s  i n  a i r ,  and i n  f a c t ,  ve ry  l i t t l e  work has  been 
done i n  measuring virus l e v e l s  i n  a i r .  The p r e v i o u s l y  c i t e d  work by Peterson- 
was d i r e c t e d  t o  problems a s s o c i a t e d  wi th  v i r u s  l e v e l s  i n  d i s p o s a b l e  d i a p e r s  
which, con ta ined  i n  munic ipa l  s o l i d  waste, showed t h a t  d i s p o s a b l e  d i a p e r s  may 
c o n s t i t u t e  0.6 t o  2.5% by weight of t h e  munic ipa l  s o l i d  waste. P e t e r s o n  i d e n t i -  
f i e d  p o l i o v i r u s  3 and echovi rus  2 i n  t h e  waste m a t t e r  con ta ined  i n  some of t h e  
d i a p e r s  and concluded t h a t  t h e s e  v i r u s - l a d e n  materials w i l l  p r e s e n t  a p o t e n t i a l  
t h r e a t  t o  t h e  h e a l t h  of  t hose  who handle  t h e  municipal s o l i d  waste. 

12 I 

Since  most munic ipa l  s o l i d  waste w i l l  c o n t a i n  some d i s p o s a b l e  d i a p e r s  and 
o t h e r  f e c a l  animal was tes ,  i t  would be expected t h a t  a s s o c i a t e d  emiss ions ,  such 
a s  t h e  ADS and HM, would c o n t a i n  some virus and might t h e r e f o r e  p r e s e n t  a poten- 
t i a l  hazard. 

Although i t  can be concluded t h a t  a p o t e n t i a l  haza rd  (due t o  virus e m i s -  
s i o n s )  may e x i s t ,  i t  i s  e v i d e n t  t h a t  a d d i t i o n a l  t e s t i n g  of t h e  ambient a i r  i n  
and around t h e  p l a n t  w i l l  be necessa ry  i n  o r d e r  t o  e v a l u a t e  the p o t e n t i a l  hazard  
i n  terms of i n c r e a s e d  virus (and b a c t e r i a )  l e v e l s  i n  t h e  ambient a i r  caused by 
p rocess ing  p l a n t  ope ra t ions .  

Fu tu re  p l a n t s  of t h i s  type  w i l l  need t o  c o n t r o l  ADS p a r t i c u l a t e  emissions,  
and every e f f o r t  should be made t o  minimize worker exposure t o  the b a c t e r i a l -  
and v i r a l - con tamina ted  emissions.  

Cos t  of Environmental Cont ro l  f o r  P a r t i c u l a t e  Emissions 

P a r t i c u l a t e  emission measurements and o t h e r  c o n s i d e r a t i o n s  have i n d i c a t e d  
a need f o r  c o n t r o l  o f  ADS emissions.  Cont ro l  of t h e s e  emiss ions  has  been con- 
s i d e r e d  a t  o t h e r  f a c i l i t i e s ,  and f a b r i c  f i l t e r s  appear t o  be a f e a s i b l e  c o n t r o l  
technique  which should p rov ide  v e r y  h igh  removal e f f i c i e n c y .  I n  f a c t ,  a s m a l l  
f i l t e r  system was i n s t a l l e d  a t  t h e  U.E. power p l a n t  f o r  c o n t r o l  of  emiss ions  
from t h e  A t l a s  b i n  when RDF i s  t r a n s f e r r e d  i n t o  t h e  b i n  from t h e  r e c e i v i n g  
bui ld ing .  
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The ADS system a t  t h e  S t .  Louis p rocess ing  p l a n t  i s  n o t  equipped wi th  any 
c o n t r o l  dev ice  o t h e r  than  a s e t t l i n g  chamber, b u t  p e r s o n a l  c o n t a c t  wi th  one manu- 
f a c t u r e r  h a s  i n d i c a t e d  t h a t  t he  FOB c o s t  of a s u i t a b l e  f i l t e r ,  handl ing  14.2 m 3 / s  
(30,000 cfm), would be about $60,000, and t o t a l  i n s t a l l e d  c o s t  would be about 
$100,000. 

Use of a f a b r i c  f i l t e r  f o r  c o n t r o l  of emiss ions  f rom t h e  ADS cyc lone  would 
r e q u i r e  m a t e r i a l s  t o  r e s i s t  i n t e r n a l  condensa t ion  problems (ga lvan ized  m e t a l  o r  
coa ted  s u r f a c e s ) ,  and t h e  bags would have t o  be r e s i s t a n t  t o  r o t  and mildew. 
The f i l t e r  system would a l s o  probably  be of modular des ign  f o r  shaker  type  au to-  
m a t i c  c l ean ing  w i t h  s p e c i a l  a t t e n t i o n  t o  des ign  o f  i n l e t  mani fo lds ,  and t o  hopper 
ang le s  and removal techniques ,  etc., i n  o r d e r  t o  avoid b r idg ing  problems. Simple 
equipment t h a t  i s  a s  maintenance free a s  p o s s i b l e  would be recommended. F a b r i c  
f i l t e r s  g e n e r a l l y  r e q u i r e  about 1 kPa (4-in.  W.C.) p r e s s u r e  drop, which must be 
taken  i n t o  account  i n  s p e c i f y i n g  t h e  ADS fan. 

WATER EFFLUENTS 

The only  l i q u i d  e f f l u e n t  from t h e  p rocess ing  p l a n t  occurs  from p e r i o d i c  
washdown of  t h e  a s p h a l t e d  p rocess ing  a r e a  of t h e  p l a n t  ( n o t  i n c l u d i n g  t h e  f l o o r  
of t h e  raw r e f u s e  r e c e i v i n g  bu i ld ing ) .  This  cleanup e f f o r t  removes d u s t  and set-  
t l e d  p a r t i c l e s ,  much of which occurs  due t o  blowoff from conveyor b e l t s  and ADS 
cyc lone  emissions.  It was of i n t e r e s t  t o  de te rmine  t h e  q u a n t i t y  and c h a r a c t e r  of 
runoff  f rom t h i s  washdown a c t i v i t y .  

During t h e  f i r s t  p e r i o d  o f  a i r  emission t e s t s  (November 18 t o  22,  1974), 
two washdowns took p lace- -one  on November 20, 1974, and ano the r  2 days l a t e r  
on November 22, 1974. The tes t  procedure  used dur ing  t h e s e  p e r i o d s  was t o  de- 
termine t h e  q u a n t i t y  of water  being used over t h e  l eng th  of t h e  washdown pe- 
r i o d  (- l h r )  and t o  c o l l e c t  samples of t h e  runoff a t  v a r i o u s  p o i n t s  around 
t h e  washdown a r e a .  These samples were composited i n  one c o n t a i n e r  and a por- 
t i o n  of  t h i s  composite sample, a s  we l l  a s  a sample of t h e  raw water ,  was an- 
a lyzed . 

A t a b u l a t i o n  of t h e  d a t a  obta ined  f o r  the two washdown p e r i o d s  i s  p re -  
s en ted  i n  Table  29. These d a t a  show t h a t  the washdown r a t e  was about 2.2 l i t e r s / s  
(35 ga l /min ) ,  and t o t a l  runoff  was about  6,000 l i t e r s  (2,000 gal.) .  Comparison 
o f  a n a l y s i s  d a t a  f o r  t he  raw water  and t h e  runoff  i n d i c a t e s  a l a r g e  i n c r e a s e  i n  
TSS a s  expected. There was a l s o  a s i g n i f i c a n t  i n c r e a s e  i n  BOD and COD. However, 
t h e  e f f l u e n t  q u a n t i t y  of  approximately 6,000 l i t e r s  (2,000 ga l . )  seems r e l a t i v e l y  
smal l ,  c o n s i d e r i n g  t h e  f a c t  t h a t  i t  occurs  only  one o r  two times p e r  week. 
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Table  29. TABULATlON OF DATA ON WASWWN ACTIVITY 

Date 
T i m e  of washdown 
Raw w a t e r  f low rate 
T o t a l  w a t e r  used  
Volume o f  runoff  c o l l e c t e d  

Water a n a l y s i s  
T o t a l  suspended s o l i d s  (ppm) 
T o t a l  d i s s o l v e d  s o l i d s  (pprx) 
Biochemical oxygen demand (ppm) 
Chemical oxygen demand (ppm) 
PH 
T o t a l  a l k a l i n i t y  (ppm) 
T o t a l  o r g a n i c  carbon (ppm) 
o i l  and g r e a s e  (ppm) 

I E a c t e r i a l  a n a l y s i s  
Tot  a 1 b a c t e r i a  (counts  i m l  ) 
F e c a l  c o l i f o r m  (Ml"/100 ml)c/ 
Salmonel la  [ p r e s e n t  ( p o s . )  or a b s e n t  ( n e g . ) ]  

T e s t  No. 1 

November 20, 1974 
1:50-2:40 p.m. 
2 . 2 1  & I S  

6,606 & 
37 & 

Test No. 2 

November 2 2 ,  1974 
1:09-2:lO p.m. 
2 . 2 1  1 1 s  
7,991 L 
49 a 

Test No. 3 

J u l y  1. 1975 
1:411-2:30 p.m 
2 .08  L I S  
5,247 & 
14 

Composite 
Tap w a t e r  runoff  sample 

8.00 
248.00 

52.90 
9 . 7  

62 .00  
4.50 
NA 

N r d  

6,024.00  
444.00 
374 .0  

2 ,137 .30  
6 .5  

80.00 
1 ,760 .00  

NA 

Composite 
Tap v a t e r  runoff  sample 

8.00 
252.00 

33.40 
9 . 5  

32.00 
6 .50  
N.4 

N n  

9,292.00 
564.01) 
765.00 

1 ,532.00 
6 . 3  

38.00 
1,150.00 

NA 

Composite 
Tap water  runoff  sample 

56 .0  1 ,844 .0  
492. i) 788.0 
c 1 160.0  
5 2 9 . 0  1 ,497 .0  

9 . 4  7 . 1  
1 8 . 0  36.0 

20.0 92.0  
N.& x.4 

80 94d, 000 
< 3  12 ,000  
Neg . xs g 

T e s t  No. 4 

J u l y  3 ,  1975 
8:20-8:57 p.m, 
2 .08  a l s  
4,622 & 
12 e 

Composite 
Tap water runoff  sample 

8 . 0  
200 .0  
< 1  

2.48 
9 . 5  

21.60 
NA 

28.0 

2 , 0 2 4 . 0  
452.0 
242.0 

1 , 3 8 8 . 0  
7 . 5  

2 2 . 0  
NA 
60.0  

56 1 ,900 ,000  
< 3  36,000 
w g .  Pos. (Group c 1 )  

a1 ND - none d e t e c t e d .  

- b /  
- c l  

- 
NA - n o t  a n a l y z e d .  
Mi" - most p r o b a b l e  number 



A second p a i r  of washdown t e s t s  were a l s o  c a r r i e d  ou t  i n  J u l y  1975, and 
r e s u l t s  a r e  inc luded  i n  Table 29. The pr imary purpose of t h i s  second p a i r  of 
t e s t s  was t o  determine b a c t e r i a l  l e v e l s  i n  the  runoff  samples. I t  i s  ev iden t ,  
from t h e  d a t a  i n  Table 29,  t h a t  t h e r e  were l a r g e  i n c r e a s e s  i n  t h e  t o t a l  bac- 
t e r i a  and f e c a l  co l i fo rm l e v e l s  i n  t h e  washdown e f f l u e n t .  However, a n a l y s i s  
Qf raw r i v e r  water  samples (which were obta ined  i n  conjunct ion  with t e s t s  a t  
t h e  power p l a n t )  showed t h a t  the  b a c t e r i a  l e v e l s  i n  t h e  r i v e r  i t s e l f  may range 
a s  high a s  840,000 counts  p e r  m i l l i l i t e r  with f e c a l  co l i fo rm l e v e l s  up t o  
110,000 MPN/100 m l .  I t  would appear  t h a t  a l though the  b a c t e r i a  l e v e l s  i n  t h e  
washdown e f f l u e n t  a r e  q u i t e  h igh ,  they may no t  be e s p e c i a l l y  s i g n i f i c a n t  s i n c e  
they a r e  on about  t he  same o rde r  a s  l e v e l s  t h a t  may occur  i n  the  nearby r i v e r  
water  a t  t h i s  l oca t ion .  

ASSESSMENT OF LEACHABILITY OF PRODUCTS FROM THE REFUSE PROCESSING PLANT 

Opera t ion  of t h e  C i t y  of S t .  Louis r e f u s e  process ing  p l a n t  i n  conjunct ion  
with combined f i r i n g  of c o a l  -i- r e f u s e  i n  a Union E l e c t r i c  Company u t i l i t y  
b o i l e r  r e s u l t s  i n  fou r  m a t e r i a l s  t h a t  could be l a n d f i l l e d :  f l y  ash,  bottom 
ash,  magnetic b e l t  r e j e c t s ,  and RDF. B o i l e r  f l y  ash i s  normally s o l d ,  b u t  oc- 
c a s i o n a l l y  i t  may be l a n d f i l l e d  when markets  a r e  n o t  a v a i l a b l e .  B o i l e r  bottom 
ash ( s l u i c e  s o l i d s )  i s  always removed h y d r a u l i c a l l y  from t h e  b o i l e r  and de- 
p o s i t e d  i n  an impoundment a r e a  where the  s o l i d s  s e t t l e  o u t  and the  overf low 
e f f l u e n t  i s  d ischarged  i n t o  t h e  Meramec River. Refuse der ived  f u e l  (RDF) i s  
normally combined with c o a l  a s  f u e l  i n p u t  t o  t h e  b o i l e r .  However, i n  t h e  event  
of b o i l e r  maintenance downtime, RDF may be l a n d f i l l e d .  The magnet ic  b e l t  re- 
j e c t s ,  which a r e  the  a i r  d e n s i t y  s e p a r a t o r  (ADS) heavy f r a c t i o n  l e s s  t h e  mag- 
n e t i c  meta l ,  a r e  always l a n d f i l l e d  a t  t he  C i t y  of S t .  Louis ope ra t ed  l a n d f i l l  
ad j acen t  t o  t h e  p rocess ing  p l a n t .  

It  i s  impor tan t  t o  know what c o n s t i t u e n t s  might be leached f rom t h e s e  ma- 
t e r i a l s  which could  contaminate  s u r f a c e  water  o r  groundwater. F o r  t h i s  reason,  
samples of t h e  four  l a n d f i l l  m a t e r i a l s  were sub jec t ed  t o  a s e r i e s  of t e s t s  t o  
i d e n t i f y  p o t e n t i a l  l eacha te  problems. D e t a i l s  of t h e  t e s t s  and t h e  r e s u l t s  a r e  
p re sen ted  next  . 
Sample P r e p a r a t i o n  

Procedures  f o r  a s ses s ing  l e a c h a b i l i t y  of m a t e r i a l s  a r e  only  i n  t h e  devel-  
opmental s t a g e  and methods u t i l i z e d  were based on techniques  suggested by knowl- 
edgeable  personnel  a t  EPA l a b o r a t o r i e s  i n  C i n c i n n a t i ,  Ohio. Samples o f  t h e  f o l -  
lowing fou r  m a t e r i a l s  were obtained.  
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From Union Elec t r ic  Meramec Power P l a n t  Unit  1: 

Fly  ash:  c o a l  -I- r e f u s e  
S l u i c e  s o l i d s  (bottum ash ) :  c o a l  -f- r e f u s e  

From C i t y  of S t .  L0ui.s Process ing  P l a n t :  

S2  - cyclone  d ischarge :  ( F E Y )  
S5 - magnet ic  be l t .  r e jec ts  

These fou r  samples were d e l i v e r e d  t o  t h e  Rals ton  Pur ina  Company Research 
900 Laboratory.  Standard sample p r e p a r a t i o n  procedures  f o r  r e f u s e  samples were 
used, which means t h a t  each sample was d r i e d  arid then ground t o  a f i n e  powder 
us ing  a l a b o r a t o r y  m i l l .  The sample powder w a s  then immersed i n  d i s t i l l e d  wa- 
t e r  f o r  2 days ( 4 8  h r ) .  The samples were cont inuous ly  a g i t a t e d  dur ing  t h a t  pe- 
r i o d  by means of a l a b o r a t o r y  shaker  t ab le .  A t  t h e  end of t h e  2-day pe r iod ,  the 
amount of  m a t e r i a l  l eached  away was determined by dry ing  and reweighing the  
s o l i d s ,  and the  l i q u i d  ( l e a c h a t e )  was chemical!y analyzed. The f a c t  that  ground 
samples were used should a l low maximum leaching  t o  occur  w i t h i n  t h e  2-day t e s t  
period because o f  i nc reased  s a m p l e  s u r f a c e  a rea .  

The S5 sample conta ined  37.1% me ta l ,  which w a s  t o o  h igh  an  amount t o  be 
ground by t h e  l a b o r a t o r y  g r i n d e r ;  t h e r e f o r e ,  t h e  metal  f r a c t i o n  was hand sep- 
a r a t e d ,  n o t  ground, and processed  a s  a s e p a r a t e  sample. Metal  c o n t e n t  of 37.1% 
f o r  S 5  i s  h i g h e r  than average (25.6%) b u t  w e l l  wi th in  the range of d a i l y  v a l u e s  
r epor t ed  f o r  t h e  1-year  t e s t  pe r iod ,  

A l l  o f  t h e  sample m a t e r i a l  was completely s a t u r a t e d  wi th  d i s t i l l e d  water  
t o  t h e  p o i n t  where excess  water ex i s t ed .  The d i . s t i l l e d  water  t o  sample ma te r i a l  
r a t i o  used was 2 : l  excep t  f o r  NIF. Due t o  i t s  l i g h t ,  f l u f f y  n a t u r e ,  RDF com- 
p l e t e l y  absorbed t w i c e  i t s  weight  i n  d i s t i l l e d  water.  Therefore ,  a d i s t i l l e d  
water  t o  sample mater ia l .  r a t i o  o f  6.67:1 was used t o  completely s a t u r a t e  t h e  
sample and r e s u l t  i i i  excess  water.  

The main concern regard ing  l a n d f i l l  l eacha te  i s  contaminat ion of  ground- 
water  t h a t  may f i n d  i t s  way i n t o  t h e  dr inking  water  supply.  Therefore ,  the 
l eacha te  was analyzed f o r  m a t e r i a l s  f o r  which n a t i o n a l  d r ink ing  water  s t anda rds  
have been s e t  p l u s  POD and COD, Also,  n i t r i t e  l e v e l s  were determined because 
n i t r i t e  could be oxid ized  i n t o  n i t r a t e  i f  the c o r r e c t  c o n d i t i o n s  are  p resen t .  

Laboratory R e s u l t s  

The l a b o r a t o r y  r e s u l t s  ob ta ined  a r e  p re sen ted  i n  Table  30. Analys is  of  a 
b lank  sample of d i s t i l l e d  water  y i e lded  no c o n s t i t u e n t s  found w i t h i n  the low 
l e v e l  d e t e c t i o n  a b i l i t y  of t h e  l a b o r a t o r y  methods. 
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T a b l e  30. ANALYSIS OF LABORATORY PRODUCED LEACHATE 

C o n s t i t u e n t  

M o i s t u r e  (%)a/ 
L e a c h a b l e s  (2)- b /  

L e v e l  (mgI.4) 
BOD 
COD 
Nitri tes ( a s  N )  
Ni t ra tes  (as N )  

~ A r s e n i c  
w Barium 

Cadmium 
Chromium 
Cyanide 
Lead 
Mercury 
S e l e n i u m  
S i l v e r  

Blank 

- 
c /  N . D . -  

N . D .  
N . D .  

< 0.015 
< 0.002 
< 0.10 
< 0.10 

N . D .  
< 0.50 
< 0.05 

N . D .  
N . D .  
N . D .  
N . D .  

Coal  + r e f u s e  
Fly 
ash 

0.10 
0 A232 

- 

20.9 
116.3 

0.021 
0.090 
0.93 

16.8 
< 0.05 
< 0.50 
< 0.05 
< 0.20 
< 0.05 

1.53 
N . D .  

S l u i c e  
s o l i d s  

11.1 
0.1824 

393.5 

< 0.015 
< 0.022 
< 0.10 
< 1.0 
< 0.05 
< 0.50 
< 0.05 
< 0.40 
< 0.05 

N . D .  
N . D .  

1,488 

- a/  
- b /  
- c /  N . D .  s i g n i f i e s  none d e t e c t e d .  
- d /  S5 sample  s e p a r a t e d  i n t o  62.88% by we igh t  

M o i s t u r e  on  o r i g i n a l  sample .  
P e r c e n t  o f  sample we igh t  l o s s  due  t o  l e a c h i n g .  

n o n m e t a l l i c  f r a c t i o n ;  37.12% by weight  
m e  t a  Is f r a c  t i o n .  

- e /  M a t h e m a t i c a l l y  combined t o t a l  o f  
n o n m e t a l l i c  and m e t a l  f r a c t i o n .  

s 2  
Cyclone 

d i s c h a r g e  (RDF) 

33.1 
0.6396 

502.1 
7,016 

0.018 
< 0.022 

0.48 
< 1.0 
< 0.10 
< 0.50 
< 0.05 
< 1.0 
< 0.05 

0.90 
N.  D .  

s5 
Magnet ic  b e l t  r e j ec t s  

Nonme t a  11 i c  
f r a  c t io&! 

0.7348 

504.5 

< 0.015 
13.12 
0.98 

10.6 
< 0.05 
< 0.50 
< 0.05 
< 0.20 
< 0.05 

1.62 
N . D .  

5,962 

Met a 1s- dl  T o t a l -  e l  

16.0 
0.5116 0.1336 

378.1 
696.5 
< 0.015 
< 0.022 
< 0.10 
< 1.0 
< 0.05 
< 0.50 
< 0.05 
< 0.20 
< 0.05 

0 
0 

457.6 

< 0.015 
8.258 
0.65 
7.04 

< 0.05 
< 0.50 
< 0.05 
< 0 .20  
< 0.05 

1.02 
0 

4,007 

E x t r a c t i o n  d i l u t i o n  ( s o l i d / l i q u i d )  

Blank - 200 m l  d i s t i l l e d  w a t e r  
F l y  a s h  - 100 g sample  + 200 m l  d i s t i l l e d  water 
S l u i c e  s o l i d s  - 100 g sample +. 200 m l  d i s t i l l e d  water 
S2 (RDF) - 30 g sample  + 200 m l  d i s t i l l e d  water 
55 ( n o n m e t a l l i c  

f r a c t i o n )  - 60 g sample + 120 m l  d i s t i l l e d  water 
S5 ( m e t a l  f r a c t i o n )  - 100 g sample + 200 m l  d i s t i l l e d  w a t e r  



A s  expected, t h e  meta l  f r a c t i o n  of the magnetic b e l t  r e j e c t  sample added 
l i t t l e  t o  t h e  l e a c h a t e  except  f o r  BOD. Leachate from RDF had t h e  h i g h e s t  COD 
and BOD. 

Comparisons t o  d r ink ing  water  s t anda rds  f o r  the l e a c h a t e  produced by t h e  
p a r t i c u l a r  e x t r a c t i o n  d i l u t i o n s  used i n  t h e  l a b o r a t o r y  procedure a r e  shown i n  
Table  31. Unfor tuna te ly ,  t h e  d r ink ing  water  s t anda rd  l i m i t s  a r e  below t h e  de- 
t e c t i o n  a b i l i t y  of t h e  l abora to ry  procedures  f o r  a r s e n i c ,  cadmium, chromium, 
lead ,  and mercury. I n  ana lyz ing  these  d a t a ,  i t  was assumed t h a t  the " l e s s  than" 
va lues  r epor t ed  (Tables  30 and 31) a r e  the maximum va lues  t h a t  could e x i s t .  A l l  
comparisons a r e  made u t i l i z i n g  t h i s  maximum va lue  assumption. 

The d r ink ing  water  s t anda rds  were exceeded i n  t h e  l abora to ry  produced 
l eacha te  s o l u t i o n s  f o r  a l l  e lements  except  n i t r a t e ,  cyanide,  and s i l v e r  i n  a l l  
samples; and barium i n  s l u i c e  s o l i d s  and RDF. 

N i t r i t e s  were a t  low l e v e l s .  Therefore ,  even i f  they were a l l  converted 
t o  n i t r a t e ,  i t  would n o t  s i g n i f i c a n t l y  change the  r epor t ed  n i t r a t e  l eve l s .  

The nonmeta l l ic  f r a c t i o n  of S5 does exceed the  n i t r a t e  s tandard.  However, 
when it  i s  combined w i t h  the m e t a l l i c  f r a c t i o n ,  t h e  n i t r a t e  concen t r a t ion  is 
below t h e  s tandard.  

Comparisons and Evalua t ion  of Resu l t s  

The s t a t emen t  t h a t  d r ink ing  water  s t anda rds  were o r  were n o t  exceeded pe r -  
t a i n s  s p e c i f i c a l l y  t o  l e a c h a t e  from the  e x t r a c t i o n  d i l u t i o n s  used. Also, the 
RDF d i l u t i o n  was much h i g h e r  than t h e  o the r s .  The v a r i o u s  c o n s t i t u e n t  l e v e l s  
of RDF l e a c h a t e  cannot  be converted t o  t h e  lower d i l u t i o n  r a t i o s  used f o r  t h e  
o t h e r  samples. A t  lower d i l u t i o n  l e v e l s ,  RDF simply absorbs  the water ,  and i t  
i s  doub t fu l  how much l e a c h a t e  would r e s u l t .  

Any of  t h e  c o n s t i t u e n t s  i n  any of the samples could be lowered t o  t h e  
d r ink ing  water  s t anda rds  i f  a high enough d i l u t i o n  r a t i o  were used. To o b t a i n  
a b e t t e r  comparison, each l e a c h a t e  c o n s t i t u e n t  level was conver ted  t o  grams 
p e r  megagram ( l b / t o n )  o f  m a t e r i a l  by t h e  fol lowing formula. 

G r a m s  of a c o n s t i t u e n t  removed by leaching  p e r  megagram of m a t e r i a l  = 

( m g / l i t e r  c o n s t i t u e n t  l e v e l )  ( m l  d i s t i l l e d  water /g  of sample) 
(1,000 mg/g) (1,000 m l / l i t e r )  (Mg/l x 10' g )  
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Table  31. COMPARISON OF LABORATORY PRODUCED LEACHATE TO DRINKING WATER STANDARDS 

s2 55 
Drinking Coal + r e f u s e  Cyclone Magnetic 

w a t e r  S l u i c e  d i s c h a r g e  b e l t  
Cons t i t uen t  s tandard  s d  F l y  a sh  s o l i d s  (RDF) r e i  e c t s  

E x t r a c t i o n  d i l u t i o n  
(ml d i s t i l l e d  wa te r /g  
of sample) 

BOD 
COD 
Ni t r i tes  ( a s  N) 
N i t r a t e s  ( a s  N) 
Arsenic  
Barium 
Cadmium 
Chromium 
Cyanide 
Lead 
Mercury 
S e 1 enium 
S i l v e r  

10.0 
0.05 
1.0 
0.010 
0.05 
0 .2  
0.05 
0.002 
0.01 
0.05 

2.00 2.00 6.67 2.00 

20.9 
116.3 

0.021 
0.090 
0.93 

16.8 
< 0.05 
C 0.50 
< 0.05 
e 0.20 
< 0.05 

1.53 
0 

393.5 

C 0.015 
< 0.022 
c 0.10 
< 1.0 
< 0.05 
C 0.50 

0.05 
C 0.40 
C 0.05 

0 
0 

1,488 
502.1 

7,016 
0.018 

.e 0.022 
0.48 

< 1.0 
< 0.10 
< 0.50 
C 0.05 
c 1 .0  

0.05 
0.90 
0 

457.6 

< 0.015 
8.258 
0.65 
7.04 

C 0.05 
< 0.50 

0.05 
c 0.20 
c 0.05 

1 .02  
0 

4,007 

- a /  Environmental P r o t e c t i o n  Agency, "National I n t e r i m  Primary Drinking 
Water S tandards ,"  P a r t  141, Fede ra l  R e g i s t e r ,  Vol.  40, No. 51, 
Washington, D. C . ,  March 14, 1975. 



(Pounds of  a c o n s t i t u e n t  removed by leaching  p e r  t on  of m a t e r i a l  =) 

( l b / g a l .  c o n s t i t u e n t  l e v e l )  (ga l .  d i s t i l l e d  w a t e r / l b  of s a w  c (ton/2,000 l b )  

The above equa t ion  was used t o  c a l c u l a t e , t h e  r e s u l t s  shown i n  Table  32. 
These r e s u l t s  r e p r e s e n t  t he  amount of each c o n s t i t u e n t  which i s  removed by 
leaching ,  r e g a r d l e s s  of t he  e x t r a c t i o n  d i l u t i o n  r a t i o  used. The nex t  s t e p  i n  
eva lua t ing  the  d a t a  was t o  make a ranking of each c o n s t i t u e n t  level according 
t o  t h e  d r ink ing  water  s tandards .  This  was accomplished by c a l c u l a t i n g  t h e  
l i t e r s  of water  p e r  megagram ( g a l l o n s  p e r  t o n )  t h a t  would be necessa ry  t o  d i -  
l u t e  a c o n s t i t u e n t  t o  d r ink ing  water  s t anda rds  by t h e  fo l lowing  formula. 

Li ters  p e r  megagram of d i l u t i o n  water needed = 

g/Mg c o n s t i t u e n t  l e v e l  removed by leaching  
m g / l i t e r  d r ink ing  water  s t anda rd  (g/l,OOO mg) 

(Gal lons p e r  t o n  of d i l u t i o n  water  needed =) 

c o n s t i t u e n t  l e v e l  removed by leaching  
( l b / g a l .  d r ink ing  water  s t a n d a r d )  

Resu l t s  of  t h i s  c a l c u l a t i o n  a r e  shown i n  Table  3 3 .  I n t e r p r e t a t i o n  o f  t h e  
r e l a t i v e  magnitude of t h e s e  r e s u l t s  was done i n  two ways. F i r s t ,  by comparing 
t h e  amount of d i l u t i o n  r e q u i r e d  f i r s t  between elements  w i t h i n  a sample, and 
second, by comparing t h e  amount of d i l u t i o n  r equ i r ed  between samples f o r  a 
g iven  c o n s t i t u e n t .  Table  34 d e p i c t s  t h e  ranking from h i g h e s t  t o  lowest  d i l u -  
t i o n  r equ i r ed  t o  meet t he  d r ink ing  water  s t anda rds  f o r  each c o n s t i t u e n t  w i t h i n  
a g iven  sample. N i t r a t e s  and cyanide c o n s i s t e n t l y  ranked a s  t h e  two lowest  con- 
s t i t u e n t s .  Selenium ranked h i g h e s t  w i t h  mercury second h i g h e s t  f o r  a l l  samples 
except  s l u i c e  s o l i d s  which conta ined  no selenium and had mercury ranking h ighes t .  

The most impor tan t  conclus ion  i s  a s  shown i n  Table  3 3 .  Selenium i n  a l l  t h e  
samples except  s l u i c e  s o l i d s  had much h i g h e r  d i l u t i o n  requirements  t han  any of 
t h e  o t h e r  c o n s t i t u e n t s .  Also,  a s  shown i n  Table  30, t h e  l e v e l s  of selenium found 
i n  t h e  l a b o r a t o r y  d i l u t i o n s  were above t h e  d e t e c t i o n  a b i l i t y  of t h e  l a b o r a t o r y  
methods. Therefore ,  t h e  d i l u t i o n  r equ i r ed  f o r  selenium t o  meet t h e  d r ink ing  water  
s t anda rds  i s  n o t  p r e j u d i c e d  by the  n e c e s s i t y  of assuming t h e  a c t u a l  level t o  be  
t h a t  of t h e  l a b o r a t o r y  procedure d e t e c t i o n  level ( a s  was done f o r  many o f  t h e ,  
o t h e r  c o n s t i t u e n t s ) .  

A 
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T a b l e  32. MATERIAL REMOVED BY LEACHING 
(s/Wa’ 

C o n s t i t u e n t  

BOD 
COD 
Ni t r i tes  ( a s  N) 
N i t r a t e s  ( a s  N) 
A r s e n i c  
Bar ium 
Cadmium 
Chromium 
C y a n i d e  
Lead 
M e r c u r y  
S e l e n i u m  
S i l v e r  

Coa l  + r e f u s e  
F l y  a s h  S l u i c e  s o l i d s  

41.8 787.0 
232.6 2,976 
0.042 0.030 
0.180 0.044 

1.86 0.20 
33.6 2.0 
0 . 1 0  0.10 
1.00 1 .00  
0.10 0.10 
0.40 0.80 
0 . 1 0  0 . 1 0  
3.06 0 

0 0 

s2 
C y c l o n e  

d i s c h a r g e  
(RDF) 

3,347 
46 , 773 

0.120 
0.147 

3.20 
6.67 
0.67 
3.33 
0.33 
6.67 
0.33 
6.00 

0 

55 
M a g n e t i c  

b e l t  
r e j e c t s  

915.2 
8 , 154 

0 .03  
16.516 

0.13 
14.08  

0.10  
1.00 
0.10 
0 .40  
0 . 1 0  
2.04  

0 

- a /  Less t h a n  (<) v a l u e s  l i s t e d  i n  T a b l e s  30 and 31 w e r e  a s sumed  t o  b e  
t h e  a c t u a l  v a l u e  f o r  c o m p a r i s o n  p u r p o s e s .  

T a b l e  33. AMOUNT OF DILUTION WATER NEEDED FOR LEACHATE 
TO MEET D R I N K I N G  WATER STANDARDS 

(Urn) 

C o n s t i t u e n t  

N i t r a t e s  ( a s  N) 
A r s e n i c  
Bar ium 
Cadmium 
Chromium 
C y a n i d e  
Lead 
Me r c u r  y 
S e l e n i u m  
S i l v e r  

C o a l  + r e f u s e  
F l y  ash S l u i c e  s o l i d s  

18.0 
37 , 200 
33 , 600 
10,000 
20 , 000 

500 
8,000 

50,000 
306,000 

0 

4.4 
4,000 
2,000 

10,000 
20,000 

500 
16 , 000 
50,000 

0 
0 

s2 
C y c l o n e  

d i s c h a r g e  
(RDF) 

14.7 
6 4  , 000 

6,670 
66 , 700 
66,600 
1 , 650 

133,400 
165,000 
600,000 

0 

55 
M a g n e t i c  

b e l t  
rejects 

1,652 
2,600 

14,080 
1 0 , 0 0 0  
20 , 000 

500 
8 , 000 

50 , 000 
204 , 000 

0 
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Table 34.  FUNKING OF LEACHATE CONSTITUENTS - DILUTION 
REQUIRED TO MEET D R I N K I N G  WATER STANDARDS 

(Ranking: h i g h e s t  t o  lowest  d i l u t i o n  r e q u i r e d )  

Coal + r e f u s e  
F l y  ash S l u i c e  s o l i d s  

Selenium 
Mercury 
Arsenic  
Barium 
Chromium 
Cadmium 
Lead 
Cyanide 
N i t r a t e s  

Mer cu r y 
Chromium 
Lead 
Cadmium 
A r  s e n i c  
Barium 
Cyanide 
N i t r a t e s  

Note: N o  s i l ve r  found i n  any sample. 
No selenium found i n  s l u i c e  s o l i d s .  
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s2 
Cyclone 

s5 
Magnetic 

d i s c h a r g e  b e l t  
(RDF) re jec ts  

Selenium 
Mercury 
Lead 
Cadmium 
Chromium 
Arsenic  
Barium 
Cyanide 
N i t r a t e s  

Selenium 
Mercury 
Chromium 
Barium 
Cadmium 
Lead 
Arsenic  
N i t r a t e s  
Cyanide 



Ranking of t h e  fou r  samples f o r  d i l u t i o n  r e q u i r e d  p e r  c o n s t i t u e n t  i s  shown 
i n  Table  35. RDF had the  h igher  ranking except  t h a t  magnetic b e l t  re jec ts  ranked 
h i g h e s t  f o r  n i t r a t e s  and f l y  ash ranked h i g h e s t  f o r  barium. The o t h e r  samples 
were mixed i n  ranking o r  no c l e a r  t rends  were p r e s e n t .  

S u g g e s t i o n s  f o r  Future  Work 

The l e a c h a t e  produced f o r  these t e s t s  was t h e  r e s u l t  of only a s i n g l e  s e t  
of  l a b o r a t o r y  t e s t  condi t ions .  Therefore ,  i t  might be wel l  t o  i n v e s t i g a t e  t h e  
e f f e c t s  of immersion t i m e ,  a g i t a t i o n ,  and amount of 
d i s t i l l e d  water  was used f o r  t h e s e  tes ts ,  b u t  some 
a c i d  o r  b a s i c  pH i n  l a n d f i l l e d  leacha te .  Therefore ,  
determine t h e  e f f e c t s  of pH on l e a c h a t e  product ion.  
t o  compare l e a c h a t e  produced i n  t h e  l a b o r a t o r y  wi th  
and t o  compare coa l -only  f l y  ash and s l u i c e  s o l i d s  
l e a c h a t e  . 

e x t r a c t i o n  d i l u t i o n .  Also, 
i t e r a t u r e  sources  r e p o r t  
mre work may be needed t o  
F u r t h e r  work i s  a l s o  needed 
l e a c h a t e  from a l a n d f i l l ,  
e a c h a t e  with c o a l  4- r e f u s e  

Another a r e a  of s tudy  i s  r e l a t e d  t o  t h e  f a c t  t h a t  i n  S t .  Louis t h e  raw mu- 
n i c i p a l  r e f u s e  i s  a raw m a t e r i a l  which may be l a n d f i l l e d  fol lowing v a r i o u s  pre-  
t rea tment  methods. F i r s t ,  raw r e f u s e  may be l a n d f i l l e d ,  producing raw r e f u s e  
l e a c h a t e ,  which i s  t h e  c a s e  f o r  many of t h e  suburban a r e a s  a d j a c e n t  t o  t h e  C i t y  
of S t .  Louis. Second, raw r e f u s e  may be i n c i n e r a t e d  and t h e  i n c i n e r a t o r  bottom 
ash  l a n d f i l l e d ,  producing i n c i n e r a t o r  ash l e a c h a t e .  This  i s  c u r r e n t l y  the pro-  
cedure used by t h e  C i t y  of S t .  Louis except  f o r  t h a t  p o r t i o n  of  t h e  c o l l e c t e d  
r e f u s e  routed  t o  the process ing  p l a n t .  Thi rd ly ,  raw r e f u s e  may be processed  a t  
the C i t y  of S t .  Louis Refuse Process ing  Plan t .  Here two s i t u a t i o n s  may be p r e s -  
en t .  Normally, when t h e  Union Elec t r ic  b o i l e r  i s  i n  o p e r a t i o n ,  l e a c h a t e  would 
be from magnetic b e l t  re jec ts ,  b o i l e r  s l u i c e  s o l i d s ,  and p o s s i b l y  f l y  ash. I f  
t h e  b o i l e r  i s  n o t  i n  o p e r a t i o n ,  then  l e a c h a t e  would be from magnet ic  b e l t  re- 
j ec t s  and RDF. Therefore ,  a d d i t i o n a l  work i s  needed so t h a t  comparisons can  be 
made between l e a c h a t e  from raw r e f u s e ,  i n c i n e r a t o r  bottom ash,  and t h e  process-  
i n g  p l a n t  and u t i l i t y  b o i l e r  l a n d f i l l e d  m a t e r i a l s .  Such informat ion  would g r e a t l y  
a i d  i n  t h e  t o t a l  environmental  assessment  of each of t h e  three methods of m u n i c i -  
p a l  r e f u s e  d i s p o s a l .  

Following i s  a summary of a r e a s  recommended f o r  f u r t h e r  study. 

1. E f f e c t  of  l a b o r a t o r y  e x t r a c t i o n  d i l u t i o n  - m l  l i q u i d / g  of sample (ga l .  
l i q u i d / l b  of sample). 

2. E f f e c t  o f  l a b o r a t o r y  e x t r a c t i o n  l i q u i d  pH. 

3.  E f f e c t  of  l a b o r a t o r y  immersion t i m e  (number of days i n  e x t r a c t i o n  
l i q u i d ) .  

4. E f f e c t  of l a b o r a t o r y  a g i t a t i o n  ( shaker  t a b l e  v e r s u s  none). 
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Table  35. RANKING OF LEACHATE SAMPLES BASED ON DILUTION 
REQUIRED TO MEET DRINKING WATER STANDARDS 

Ranking 
Cons t i t uen t  

N i t r a t e  (as  N) 
Arsenic  
Barium 
Cadmium 
Chromium 
Cyanide 
Lead 
Mercury 
Se l e n  ium 
S i l v e r  

Highest 

MBR 
RDF 

Fly  a sh  
RDF 
RDF 
RDF 
RDF 
RDF 
RBF 
- 

Next h i g h e s t  

F l y  a s h  
F l y  a s h  

MBR 
ss 
MBR 
MBR 
ss 
MBR 

F ly  ash  - 

Next lowest 

RDF 
ss 
RDF 

F ly  a sh  
F ly  a sh  
F ly  a s h  
F l y  a s h  
F ly  a s h  

MBR 
- 

b w e s  t 

ss 
MBR 
ss 
MBR 
ss 
ss 
MBR 
ss 
- 
- 

Q 

Legend: RDF - Refuse de r ived  f u e l .  
MBR - Magnetic b e l t  r e j e c t s .  
SS - S l u i c e  s o l i d s .  
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5. Comparison of coa l -only  v e r s u s  c o a l  i- r e f u s e  l e a c h a t e  f o r  f l y  a sh  and 
s l u i c e  s o l i d s .  

6. Comparison of l a b o r a t o r y  ve r sus  l a n d f i l l - p r o d u c e d  l eacha te .  

7. Comparison of l e a c h a t e  f r o m  raw municipal r e f u s e ,  i n c i n e r a t o r  bottom 
ash, and t h e  l a n d f i l l e d  m a t e r i a l s  from t h e  r e f u s e  p rocess ing  p l a n t  and u t i l i t y  
b o i l e r .  

SOUND SURVEY 

Another environmental  c o n s i d e r a t i o n  f o r  o p e r a t i o n s  a t  t h e  p rocess ing  p l a n t  
was n o i s e  l e v e l s ,  e s p e c i a l l y  t h a t  a s s o c i a t e d  wi th  t h e  932.5 kW (1,250 hp)  g r i n d e r .  
S ince  n o i s e  l e v e l s  were of concern,  a sound survey was c a r r i e d  w t  t h a t  i nc luded  
a n a l y s i s  of n o i s e  l e v e l s  a t  s e v e r a l  l o c a t i o n s  i n  and around t h e  p l a n t .  The tes t  
procedures  f o r  t h i s  sound survey and e v a l u a t i o n  of t h e  r e s u l t s  a r e  d i s c u s s e d  next.  

T e s t  Procedure 

The fo l lowing  General-Radio t e s t  equipment was used f o r  t h e  sound survey. 

Model 1558 DP P o r t a b l e  Octave Band Noise Analyzer; 

Model 1560 Pb One Inch Ceramic Microphone; and 

Model 1562 A C a l i b r a t o r .  

The n o i s e  ana lyze r  wi th  microphone was c a l i b r a t e d  each day of the sound 
survey. Meter response  range was 44 t o  150 d e c i b e l s  (dB). A zero  meter  response  
was l i s t e d  a s  < 44 dB. The p o r t a b l e  ana lyze r  was hand-held, and t h e  microphone 
was p laced  1.4 m (4.5 f t )  above grade  a t  each measurement loca t ion .  

Sound l e v e l s  in d e c i b e l s  a t  slow meter  response  were measured a t  10 oc tave  
bands p l u s  t h e  A s c a l e  (dBA). The oc tave  band measurements show the o v e r a l l  
sound spectrum i n  terms of d e c i b e l s  v e r s u s  frequency. T h i s  in format ion  w i l l  be  
u s e f u l  f o r  a c o u s t i c a l  engineer ing ,  land  use  zoning, and o t h e r  a c t i v i t i e s  r e l a t e d  
t o  t h e  t o t a l  sound spectrum produced. Octave bands used a r e  a s  fo l lows:  

A 
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OCTAVE BANDS USED 

Octave band No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

The A s c a l e  sound 

Frequency (Hz) 
Band c e n t e r  Lower c u t o f f  Upper c u t o f f  

31.5 
63 

125 
250 
500 

1 , 000 
2,000 
4,000 
8 , 000 
16,000 

22.3 
44.6 
88.4 

17 7 
354 
70 7 

1,414 
2,828 
5,656 

11,310 

44,6 
89.2 

17 7 
354 
70 7 

1,414 
2,820 
5,656 

11,310 
22,620 

levels w i l l  be u s e f u l  t o  t h o s e  i n t e r e s t e d  i n  O.S.H.A. 
a p p l i c a t i o n s .  (O.S.H.A. r e g u l a t i o n s  a r e  def ined  i n  terms of dBA measurements.) 

Measurements were made ( a )  when t h e  p l a n t  was conduct ing normal prepara-  
t i o n s ,  and ( b )  when t h e  p l a n t  w a s  n o t  opera t ing ,  t o  i d e n t i f y  t h e  levels of u s u a l  
background noise .  Any sound measurements of o p e r a t i n g  equipment w i l l  b e  t h e  com- 
b i n a t i o n  of  t h e  sound produced by t h e  equipment p l u s  t h e  background sound. For 
t h e  C i t y  o f  S t .  Louis  Refuse Process ing  P l a n t ,  t h e  background sound sources  con- 
s i s t  of  t h e  fol lowing.  

Locat ion of  Background Sources 

Background source  D i r e c t i o n  from p l a n t  

I n t e r s t a t e  Highway 55 West 
M i  s s i  s s ipp i River Eas t  
C i t y  I n c i n e r a t o r  North 
C i t y  Truck Maintenance Garage Southwest 

Table  36 l i s t s  t h e  measurement l o c a t i o n s .  S i x t e e n  l o c a t i o n s  were used t o  
monitor  n o i s e  levels i n  t h e  fol lowing t h r e e  g e n e r a l  a reas .  

1. Employee work a r e a s  (Locat ions 1 through 8 ) .  

2. Light  sound level  equipment a r e a s  (Loca t ions  9 through 11).  

3. Sound levels  along process ing  p l a n t  p e r i m e t e r  (Locat ions 12 through 16).  
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T a b l e  36. SOUND SURVEY MEASUREMENT LOCATIONS 

No. 

1 

2 

- 

3 

4 

4 .1  

4.2 

5 

6 

7 

8 

9 

10 

11 

D e s c r i p t i o n  

C o n t r o l  room 

Shop 

Packer  c o n t r o l  

Rece iv ing  b u i l d i n g  

Front-end l o a d e r  

ADS h e a v i e s  d i s c h a r g e  

Magnet ic  b e l t  d i s c h a r g e  

Fe meta l  d i s c h a r g e  

Hannnermill 

Nugget izer  

ADS f a n  exhuas t  

Loca t ion  

I n s i d e  o p e r a t o r ' s  COntKOl room. Approximately c e n t e r  of room. 

I n s i d e  maintenance shop and s t o r a g e  room l o c a t e d  next  t o  hammer- 
m i l l .  Approximately c e n t e r  of room. 

0.6 m west  of  packer  c o n t r o l  p a n e l  e a s t - w e s t  c e n t e r  l i n e .  
t i o n  where o p e r a t o r  would s t a n d  t o  o p e r a t e  c o n t r o l s .  

0 .9  m south  of  raw r e f u s e  r e c e i v i n g  b u i l d i n g  n o r t h  w a l l  on 
b u i l d i n g  n o r t h - s o u t h  c e n t e r  l i n e .  

Front-end l o a d e r  o p e r a t i n g  a t  maximum load .  No r e f u s e  t r u c k s  
dumping . 
Refuse t r u c k s  dumping. Front-end l o a d e r  a t  engine  i d l e .  

I n s i d e  o p e r a t o r ' s  cab of f r o n t - e n d  l o a d e r  used i n s i d e  r e c e i v i n g  
b u i l d i n g  t o  push raw r e f u s e  o n t o  t h e  raw r e f u s e  r e c e i v i n g  b e l t  
conveyor. Cab doors  c l o s e d .  

Loca- 

0 .9  q e a s t  o f  edge of  ADS h e a v i e s  b e l t  conveyor  t a i l  p u l l e y .  

1 .5  m nor thwes t  from edge o f  n u g g e t i z e r  frame. Loca t ion  j u s t  o u t -  
s i d e  door  t o  d r i v e r s  compartment i n  magnet ic  b e l t  r e j e c t  t r u c k .  
Loca t ion  when t r u c k  i s  p o s i t i o n e d  t o  f i l l  f r o n t  113 of t r u c k  body. 

0.9 m south  of  edge of  f e r r o u s  meta l  b e l t  conveyor .  Loca t ion  j u s t  
o u t s i d e  door  t o  d r i v e r s  compartment of  f e r r o u s  meta l  t r u c k .  LoCa- 
t i o n  when t r u c k  i s  p o s i t i o n e d  t o  f i l l  f r o n t  1 / 3  o f  t r u c k  body. 

1 .5  m e a s t  o f  edge of h a m e r m i l l  frame on  m i l l  eas t -wes t  c e n t e r  
l i n e .  Loca t ion  on top  of c o n c r e t e  base  €OK hammermill. 

1 . 5  m e a s t  from edge of n u g g e t i z e r  frame on n u g g e t i z e r  e a s t - w e s t  
c e n t e r  l i n e .  

12.2 m s o u t h  of edge of  f a n  exhaus t  duc t  on d u c t  n o r t h - s o u t h  c e n t e r  
l i n e .  

There is  a t r u c k  dr iveway on t h e  e a s t ,  s o u t h ,  and west  s i d e s  of  t h e  p r o c e s s i n g  a r e a .  The fo l lowing  l o c a -  
t i o n s  a r e  a l o n g  t h e  o u t s i d e  edge of t h i s  dr iveway.  

1 2  East d r i v e  

1 3  E a s t  d r i v e  

14 West d r i v e  

1 5  West d r i v e  

16 South d r i v e  

E m i l l  - 19.8 m e a s t  of edge o f  hamtnermill frame on m i l l  e a s t - w e s t  
c e n t e r  l i n e .  

E s t o r a g e  b i n  - 18.3 m e a s t  o f  edge of s t o r a g e  b i n  on b i n  e a s t - w e s t  
c e n t e r  l i n e .  

E ADS - 22.9 m west of edge o f  ADS a i r  s e p a r a t i o n  chamber on 
chamber eas t -wes t  c e n t e r  l i n e .  

E s t o r a g e  b i n  - 21.3 m west of edge of s t o r a g e  b i n  on b i n  
e a s t - w e s t  c e n t e r  l i n e .  

E s t o r a g e  b i n  - 1 2 . 2  m s o u t h  of  edge of s t o r a g e  b i n  on b i n  
n o r t h - s o u t h  c e n t e r  l i n e .  
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Figure  19 i s  a p l o t  p l a n  showing the  measurement l o c a t i o n s .  

Sound Survey Re s u  1 t s 

Tables 37  and 38 l i s t  the  sound measurement r e s u l t s .  The background sound 
i s  r e l a t i v e l y  low, being l e s s  than  60 dB above 250 Hz c e n t e r  band frequency. 
The major background i s  low frequency sound from a d j a c e n t  I n t e r s t a t e  Highway 
55.  The major sound from t h e  p rocess ing  p l a n t  i s  i n  t h e  lower f r equenc ie s ;  t h e  
hammermill, nugge t i ze r ,  ADS f a n  exhaust,  f ron t -end  loade r ,  and raw r e f u s e  t r u c k s  
a r e  t h e  p r i n c i p a l  c o n t r i b u t o r s .  

Loca t ion  7 had t h e  h i g h e s t  sound level i n  t h e  upper f requencies .  Th i s  loca- 
t i o n  was c l o s e s t  t o  t h e  working mechanisms of t h e  nugge t i ze r ,  and a l s o  underneath 
the  me ta l  nugge t i ze r  feed  chute.  Th i s  feed  c h u t e  r e c e i v e s  t h e  magnetic me ta l  from 
t h e  magnetic s e p a r a t o r  b e l t ,  and i t s  sound p roduc t ion  i s  p r i m a r i l y  due t o  t h e  
me ta l  p a r t i c l e s  s t r i k i n g  t h e  me ta l  chute.  Both t h e  nugge t i ze r  and t h e  magnetic 
b e l t  a r e  a c t i n g  t o g e t h e r  t o  produce h i g h e r  sound l e v e l s  i n  t h e  1,000 t o  8,000 Hz 
c e n t e r  band f requencies .  

Loca t ion  4.1 i s  wi th  the  f ron t - end  l o a d e r  working a t  maximum load. Loca t ion  
5 shows t h a t ,  w i th  t h e  o p e r a t o r ' s  cab  doors  c losed ,  t h e  cab  i s  reducing  t h e  en- 
g i n e  sound excep t  f o r  c e n t e r  band f r equenc ie s  31.5 and 250 Hz. F o r t u n a t e l y ,  t h e s e  
f r equenc ie s  do n o t  have a f u l l  e f f e c t  on t h e  A s c a l e ,  and t h e  dBA i s  below t h e  
O.S.H.A. l i m i t  of 90 dBA. 

Locat ion  4.2 i s  i n s i d e  t h e  r e c e i v i n g  b u i l d i n g  a t  t he  same p h y s i c a l  p o i n t  
a s  4.1. These measurements a r e  h i g h e s t  when t h e  raw r e f u s e  t r u c k s  d i scha rge  r e f -  
use  onto  t h e  b u i l d i n g  f l o o r .  These r e f u s e  t r u c k s  a r e  n o t  dump t r u c k s  wi th  a tilt- 
ing  t ruck  box. I n s t e a d ,  t h e  t m c k s  u t i l i z e  a mechanism which r a p i d l y  shakes  t h e  
cargo  compartment t o  d i s c h a r g e  t h e  raw re fuse .  Measurements were t aken  dur ing  
t h e  shaking a c t i o n .  However, t h i s  a c t i o n  l a s t s  f o r  on ly  a few seconds p e r  t ruck .  

The curren$' O.S.H.A. r e g u l a t i o n s  s p e c i f y  a maximum of  90 dBA f o r  con t inu -  
ous 8 -h r  exposure, wi th  s h o r t e r  a l lowable  t i m e  l i m i t s  a t  l e v e l s  above 90 dBA. 
No o p e r a t o r  must spend a f u l l  work day a t  any l o c a t i o n  above 90 dBA. Locat ions  
above 90 dBA a r e  shown i n  Table  39. 

The time t h a t  an i n d i v i d u a l  employee may spend i n  t h e s e  l o c a t i o n s  when t h e  
equipment i s  o p e r a t i n g  i s  e s t ima ted  t o  be less than  t h e  a l lowable  t i m e  exposure. 
Also, a t  Loca t ions  4.1 and 4.2, t h e  f ront -end  l o a d e r  i s  a t  maximum load  only a 
p o r t i o n  of t h e  t o t a l  o p e r a t i n g  time. 
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Tab le  37. SOUND SURVEY - C I T Y  OF ST. LOUIS REFUSE PROCESSING PLANT 
( P l a n t  i n  o p e r a t i o n  - January 20, 1974) 

Mea s u r  ement l o c a t i o n  
- No. D e s c r i p t i o n  

1 
2 
3 

4.1 
r 4.2 

5 
6 
7 
8 
9 

10 
11 
1 2  

0 m 

Con t ro l  room 
Shop 
Packer c o n t r o l  
Receiving b u i l d i n g  
Receiving b u i l d i n g  
Front-end l o a d e r  
ADS heav ie s  d i s c h a r g e  
Magnetic b e l t  d i s c h a r g e  
Fe meta l  d i s c h a r g e  
Hammermil 1 
Nuggetizer 
ADS f a n  exhaus t  
E a s t  d r i v e  - m i l l  " 

Decibe ls  (dB) a t  c e n t e r  band frequency -Hz and dBA 
2K 4K 8 K  16K dBA - 1 K  - - - - -  31.5 63 125 250 500 - - - -  

82 82 76 54 65 60 58 56 
83 89 89 80 78 76 73 69 
91 96 88 86 83 8 1  78 75 
92 106 94 88 88 89 88 84 

100 110 100 96 90 94 90 86 

93 96 92 88 86 86 86 88 
91  92 92 93 96 100 102 103 
88 88 86 87 87 88 87 86 
96 99 98 92 89 88 88 86 
94 94 91 90 93 95 96 93 

100 97 93 97 93 89 86 82 
90 92 84 78 76 72  69 65 

106 100 93 92 87 a 2  78 78 

< 44 < 44 68 
52 50 83 
70 58 86 
72 56 94 
80 74 100 
78 66 89 
84 7 2  94 
98 88 108 
82  70 94 
80 68 95 
89 79 101  
75 68 95 
56 45 80 

1 3  E a s t  d r i v e  - k s t o r a g e  b i n  85 85 80 76 72 7 1  59 56 57 46 76 
14  West d r i v e  - E ADS 84 90 84 78 74 78 78 74 69 56 84 
15 West d r i v e  - E s t o r a g e  b i n  90 84 83 80 77 79 79 78 72 58 85 
16  South d r i v e  - E s t o r a g e  b i n  85 85 80 8 2  75 76 76 72 64 50 8 2  



Table  38. SOUND SURVEY - C I T Y  OF ST. LOUIS REFUSE PROCESSING PLANT 
(Background sound - p l a n t  no t  i n  o p e r a t i o n  - January 21 ,  1974) 

Measurement l o c a t i o n  

r 6 
7 0 

4 

a 
9 

10 
11 
1 2  
13 
1 4  
1 5  
1 6  

Descr ip t ion  

Control  room 
Shop 
Packer  c o n t r o l  
Receiving b u i l d i n g  
Front-end loader21 
ADS heavies  d i s c h a r g e  
Magnetic b e l t  d i s c h a r g e  
Fe meta l  d i scharge  
Hammermil 1 
Nugget izer  
ADS f a n  exhuast 
E a s t  d r i v e  - m i l l  
Eas t  d r i v e  - s t o r a g e  b i n  
West d r i v e  - ADS 
West d r i v e  - E s t o r a g e  b i n  
South d r i v e  - E s t o r a g e  b i n  

Decibels  (dB) a t  c e n t e r  band frequency - Hz and dBA 
31.5 

5 1  
60 
62 
62 
64 
65 
64 
66 
60 
63 
66 
62 
60 
62 
62 
63 

- 63 

53 
58 
64 
60 
62 
64 
66 
66 
71  
65 
62 
65 
66 
64 
66 
63 

- 125 

50 
63 
58 
62 
56 
67 
63 
64 
61 
66 
62 
54 
64 
66 
65 
63 

- 25 0 

< 44 
55 
56 
57 
49 
69 
61 
61 
58 
65 
55 
55 
56 
60 
62  
62  

- 
< 44 < 44 < 44 

50 45 < 44 
53 50 < 44 
54 52 46 
46 < 44 < 44 
56 54 50 
53 53 48 
55 54 48 
5 1  49 < 44 
56 54 < 44 
51 49 < 44 
50 50 < 44 
50 52 45 
54 52 47 
54 54 47 
52 54 45 

4K 8K 16K dBA - - - -  

A l l  r ead ings  a t  44 

Hz frequency i s  54 
less t h a n  44 dB 56 
a t  a l l  l o c a t i o n s  47 

61 
59 
59 
56 
59 
55 
52 
57 
59 
56 
58 

4K, 8 K  and 16K 53 

- a /  Motor o f f  - loader  i n s i d e  b u i l d i n g .  



Table  39. LOCATION OF SOUND LEVELS ABOVE 
90 dBA AND ALLOWABLE EXPOSURE 

OSHA a l lowab le  t i m e  
Loca t ions  D e s c r i p t i o n  dBA exposure - hr- 131 - 

4.1  Receiving b u i l d i n g  
4.2 Receiving b u i l d i n g  
6 ADS heav ie s  d i scha rge  
7 Magnetic b e l t  rejects 
8 Fe metal  d i scha rge  
9 Hammermi 11 

10 Nuggetizer 
11 ADS f a n  exhaust 

108 

94 
100 

94 
108 

94 
95 

101 
95 

4 
2 
4 
11 2 
4 
4 
1-11 2 
4 
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APPENDIX A 

TABULATIONS OF DATA ON PLANT EQUIPMENT, OPERATIONS, AND COSTS 
Table A - 1 .  HAJOR ITEM6 OF ~ U I M W C  - REFUSE PROCESSING FACILITY 

Physical  parameters 
Angle o f  Trouahinn i d l e r s  

Length Width i n c l i n e  Speed Belt Nominal 
Equipment descr ip t ion  & ldenrees)  Degrees spacing (m) 

Bel t  conveyors 

Raw r e fuse  receiving&/ 7 .3  2.5 
Raw refuse t o  hammermill 28.0 1.5 

Refuse f u e l  t o  s torage binb/ 29.9 1.4 
Storage b i n  feeding c ross  b e l t  8.2 1.5 
Storage bin discharge 22.2 1.2 
Load out t o  packer 30.5 1.2 
ADS heavies 15.5 0.8 
Ferrous metal 11.9 0.8 
Magnetic b e l t  ( Indiana 

Genera 1-Mode 1 54 -A) 1.9 0.8 

Milled r e fuse  t o  ADSbI 23.1 1.6 

0 
20 
18 
18 
0 
0 

15 
17 
15 

14 

0.029 
1.45 
1.19 
1.17 
1.09 
1.09 
1.10 
1.02 
0.30 

1.78 

Smooth 
Smooth 
Smooth 
Smooth 
Smooth 
Smooth 
Smooth 
Rough top  
Rough top  

Metal bar  

Vibrat ing ConVeyOrS 

Hammermill feeder  

Hammermill discharge 

ADS f e e d e r d  

Other conveyors 

ADS drag conveyor 

ADS drag conveyor 
sca lp ing  r o l l  

Other equipment 

H a w e m i l l  

ADS fan 

Nuggetizer 
Magnetic drum 

Bins 

Storage b in  

Packer b in  

- 

Angle of  
Length Width i n c l i n e  Stroke 

lpll i deg rees )  R ~ M  

3.9 2.1 0 0.035 454 

4.9 2.3 0 0.035 460 

902 _ _  3.0 2.4 0 

Speed Model 

0 .21 m/s Fader Pneumatic's 2.3 m v ide  
feed from 2.4 m x 3.7 rn hopper 

82 rpm 2.3 m v ide  by 0.5 m diameter 

None 
35 
35 
35 
20 
35 
35 
20 
2 0  

None 

1.5 
1.5 
1.5 
0.9 
1.0 
1.4 
1.5 
1.5 

Model 

Stephens Adamson n a t u r a l  

Stephens Adamson na tu ra l  

FHC s t r a i g h t  l i n e  

frequency conveyor 

frequency conveyor 

v i b r a t o r  NO.  62810 

Shaft  speed 
(rpm) 

894 Gruendler 18.3 m x 25.6 m with 76.2 mm 
square g r a t e  

a t  3.4 kPa and 1,449 rpn 
1,570 New York blower s i z e  44, Design 22.7 m 3 / s ,  100 kW, 

4 19 Eidal  m i l l  model lOOB 
42 Sterna rmgnetic drum v i t h  permanent magnetic; 

0.56 m v ide ,  0.66 m diameter 

Mater ia l  Length WiZth Capacity 
height  ( m l  & a (m3) 

10.7 18.4 a . 3  t op  992 

6 .O 3 -4 1.8 37 
5.8 bottom 

a /  
a/ 
E/ 

Rav re fuse  receiving conveyor v a r i a b l e  speed 0 t o  0.12 m/s maximim (0.029 m/s  normal). 
Both conveyors dr iven by one 7.5 kW motor. 
Feeder has round hole  f l a t  metal  perforated screen 0.6 m long t o  remove f i n e  p a r t i c l e s  from feed t o  ADS. 
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T a b l e  A-2. MAJOR MOTORS - REFUSE PROCESSING FACILITY 

Amperage 

Equipment s e r v e d  

3 Phase 4 , 1 6 0  V motors 

H a m e r m i l l  

3 Phase 460  V motors 

Raw r e f u s e  r e c e i v i n g  b e l t  conveyor 
Raw r e f u s e  b e l t  conveyor t o  h a m m e m i l l  
H a m e r m i l l  f e e d e r  v i b r a t i n g  conveyor 
Hammemill  dus t  c o l l e c t i o n  f a n  
H a m e r m i l l  d i s c h a r g e  v i b r a t i n g  conveyor 
H i l l e d  r e f u s e  b e l t  conveyor 
ADS d r a g  conveyor 
ADS d r a g  conveyor s c a l p e r  r o l l  
ADS f e e d e r  v i b r a t i n g  conveyor 
ADS feed  r o t a r y  a i r l o c k  
ADS c:iclone d i s c h a r g e  r o t a r y  a i r l o c k  
.ADS f a n  
S t o r a g e  b i n  f e e d i n g  c r o s s  b e l t  conveyor 
S t o r a g e  b i n  d i s c h a r g e  screw conveyor 
S t o r a g e  b i n  d i s c h a r g e  b e l t  conveyor 
Load out b e l t  conveyor t o  packer  
Packer h y d r a u l i c  u n i t  
ADS h e a v i e s  b e l t  conveyor 
Magnetic s e p a r a t o r  b e l t  
Nugget izer  
Xagnet ic  drum 
Yugget izer  d u s t  c o l l e c t i o n  f a n  
F e r r o u s  ffietal b e l t  conveyor 
A i r  compressor 
S t o r a g e  b i n  c r o s s  b e l t  c a r r i a g e  d r i v e  

3 Phase 208 V motor 

F i r e  p r o t e c t i o n  l i n e  a i r  compressor 

D i r e c t  c u r r e n t  100 ? motor 

S t o r a g e  b i n  d i s c h a r g e  screw conveyor 
c a r r i a g e  d r i v e  ( v a r i a b l e  s p e e d ,  
max 1 , 7 5 0  RPM) 

Dower s u p p l i e s  - 3 uhase 4b5  V 

Xagnet ic  b e l t  power s u p p l y  

ke 

1,250 

5 
15 
20 

7.5 
18.7 
10 
15 

3 
10 
25 
25  

200 

5 
150 

10 
7.5 

60  
3 
5 

100 
1 
7.5 
3 
3 
0.5 

1.5 

0.5 

- id’ 

932.5 

3.7 
11.2 
1 4 . 9  
5.6 

18 .7  
7 .5  

11.2 
2 . 2  
7 . 5  

1 8 . i  
18 .7  

149.2 
3 .7  

111.9 
7 . 5  
5 . 6  

4 4 . 8  
2 . 2  
3 .7  

7 4 . h  
0.7 
5 . 6  
2 . 2  
2 . 2  
0 . 4  

1.1 

0 . 4  

10 

2 2  

8 9 4  

1 , 7 5 0  
1 , 7 5 5  
1 , 2 0 0  
1 , 7 4 0  
1 , 2 0 0  
1 , 7 5 5  
1 , 7 5 0  
1 , 7 4 0  
1 , 7 5 0  
1 , 7 5 0  
1 ,760  
1 ,78C 
1 , 7 3 0  
1 , 7 8 0  
1 ,755  
1 , 7 4 0  
1 , 7 5 0  

1 ,745  
1 , 7 8 0  
1 ,740  
1 , 7 5 0  
1 , 7 5 5  
1,755 
1 , 7 5 0  

1,755 

1 , 7 4 0  

1 , 7 5 0  

- _  

Name 
P l a t e  

155 

9 
19.5 
27 
10 
33 
13.5 
19.2 
4 .5  

12 .9  
34 
30.5 

2 3 0  
7 

165 
1 3 . 5  
10 
69 

4 . 2  
6 . 8  

1.9 
10.3 
4 . 6  
4.6 
1 

117 

5 . 5  

5 

15 

A c t u a l  - 

50-300 

0 .5  
10.0 
11 
6 .5  

14  
0.5 

10.8 
1.5 
6 .2  

11 
13 

140-220  
3 . 3  

25-130 
6.0 
5 . 0  

2 .5  
4 .2  

2 0 - 1 0 0  
1.7 
5 . 9  
2 .6 
4 . 0  

18 

x of  
Name 
P l a t e  

32-194  

6 
5 1  
4 1  
65 
42  
63 
56 
33 
48  
32 
43  

61 -96  
47 

15 - i 9  
4 4  
50 
26 
6 0  
6 2  

17 -06  
8 9  
57 
57 
67  

n o t  used 

4 . 8  87 

4.2 

8 

8 4  

53 

T o t a l  connected kW 1 ,470 .2  

- a /  S.I. u n i t s  - 0.746 kW/hp 
ASTM scandard  E 380-74 :  M e t r i c  P r a c t i c e  Guide 
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Vibrat  
I 

Feed N o t  

This V iew 
Shown I 

E 

Light Fract ion 
To ADS Cyclone t 

ADS Vibrator Feed La 

r0.36rn 

T 
(r E Adjustable 

I Panels 
N 

I 

Figure A - 1 .  Configuration of ADS separation chamber 
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ADS SCREEN HOUSE - TOP VIEW 

I *  

Screen House Interior 

Metal Duct 

Fan Base \ 

0 Y 

Plywood 
Duct 

1 

ADS SCREEN HOUSE - NORTH (SIDE) VIEW 
- - 

m Metol Duct 

1 - 1  Storaae Bin 

--my--\---- - I 
Bin Floor 

4 

Screen Area: 100.4m2 b 2 . 4 4 m - 4  
Face Velocity: 0.14rn/s b-5.64 rn-4 

( Screen House ) 

Face Velocity: 2.38m/s 
(Plywood Duct) 

Screen Description: Plastic, 472 mesh/meter, 1 . 6 m m  s q .  openings 

Figure  A - 2 .  Dimensions of ADS sc reen  house 
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T a b l e  A - 3 .  V E H I C L E  SPECIFICATIONS - REFUSE PROCESSING F A C l L T ' r Y  

M a n u f a c t u r e r  

I n t e r n a t  i o n a  1 H a r v e s t e r  

I n  t e r n a  t 1 o n a  1 Ha r v e s  t er  

I n t e r n a  t i o n a  1 H a r v e s t e r  

I n t e r n a t i o n a l  H a r v e s t e r  

Case 

I n t e r n a t i o n a l  H a r v e s t e r  

I n t e r n a t i o n a  1 H a r v e s t e r  
I l e i  1 Compac to r  t r a i l e r  

I n t e r n a t  i o n a  1 H a r v e s t e r  
H e i l  C o m p a c t o r  T r a i l e r  

I n  t e r n a  t i o n a  1 H a r v e s t e r  

Mode 1 

1 1 1 0  

F - 1 8 0 0  

F - 1 8 0 0  

F- 1800 

w-14 

3850 

COF4070A 

C0F4070A 

l lobbs  Compac to r  T r a i l e r  COF4070A 

V e h i c l e  No. 

4 3 - 5 0 9  

6 0 7 - 5 0 9  

6 0 8 - 5 0 9  

6 0 9 - 5 0 9  

5 0 - 5 0 9  

5 1 - 5 0 9  

5 2 - 5 0 9  

5 3 - 5 0 9  

5 4 - 5 0 9  

- a /  S.I. u n i t s  - 0.746 kW/hp 
ASTM s t a n d a r d  E 380-74:  M e t r i c  P r a c t i c e  G u i d e  

D e s c r i p t i o n  

P i  c k - up 

Dump t r u c k  

Dump t r t i c k  

Dump t r u c k  

F r o n t  - e n d  
l o a d e r  

F r o n t  - e n d  
l o a d e r  

P a c k e r  truck 

P a c k e r  t r u c k  

P a c k e r  t r u c k  

E n g i n e  
C a p a c i t y  t y p e  

1 / 2  t~ G a s o l i n e  

9 . 9  m3 G a s o l i n e  
( I , ,  yd') 

9 . 9  J G a s o l i n e  
( 1 3  yd')  

9 . 9  m 3  G a s o l i n e  
( 1 3  y d 3 )  

1 . 3  m 3  D i e s e l  
(1 .7  y d 3 )  

1 . 3  m3 , D i e s e l  
( 1 . 7  yd ' )  

E n g i n e  
d i s p l a c e -  
nient ( a )  

4 . 2 4  

6 . 2 6  

6 . 4 2  

6 . 4 2  

5 . 5 1  

4 . 6 2  

14.01 

1 4 . 0 1  

1 4 . 0 1  

C y l i n d e r s  

6 

8 

a 

8 

4 

6 

6 

Net 
kcsa/ 
1 0 4 . 4  

1 7 6 . 1  

1 7 6 . 1  

1 7 6 . 1  

6 1 . 2  

58 .9  

2 0 1 . 4  

N e t  

L 

1 4 0  

2 36 

236 

2 3 6  

82  

7 9  

2 7 0  

6 2 0 1 . 4  2 7 0  

6 2 0 1 . 4  2 7 0  



Table A - 4 .  MAJOR ITEMS OF EQUIPMENT - R E C E I V I N G  FACILITY 

Q 
~~ ~ 

Equipment d e s c r i p t i o n  

Be I t  conveyor 
(RDF from r e c e i v i n g  hopper 
t o  a i r l o c k )  

Length: 10.5 m 
Width: 1.2 m 
m / s :  1.1 
B e l t  t ype :  smooth 
Angle of i n c l i n e :  f l a t  
Troughing i d l e r s :  20 deg rees ,  

0.99-m spac ing  

Air lock  feeding  pneumatic conveyor Diameter:  2.74 m 
Width: 1.49 m 

Blower f o r  pneumatic conveying S u t o r b i l t  model 12 x 36 - 3100 
RPM: 885 
Airflow: 1 .36  a c t u a l  m / s  at 

2 1  kPa 

3 

Pneumatic conveying l i n e  

Receiving hopper 

Mild s t e e l  
Diameter: 0.305 m 

Width: 4.22 m 
Length: 6.17 m 
Height : 3.66 m 
Capac i ty :  95 m 3  

116 



Tab le  A-5. MAJOR MOTORS - R E C E I V I N G  FACILITY 

Equipment se rved  

3 Phase 460 V motors  

Receiving hopper d i scha rge  screw conveyor 
Be 1 t conveyor 
Rotary a i r l o c k  f e e d e r  f o r  pneumatic l i n e  
Blower f o r  pneumatic conveyor lint+ b /  

Direct c u r r e n t  100 V motor 

Receiving hopper d i scha rge  
c a r r i a g e  d r i v e  ( v a r i a b l e  
1,780 RPM) 

T o t a l  connected kW 

screw conveyor 
speed, maximum 

Amperage 
% of  

Name Name 
k& R P M  p l a t e  Actual p l a t e  h -  - 

75 
5 

15 
100 

0.5 

56 .O 
3.7 
11.2 
74.6 

0.4 

145 . 9 

1,775 
1,740 
1 , 765 
1,770 

1,780 

92 

20 
116 

6.5 
40.0 

5.2 
11.5 

100- 120 

5.8 5.8 

- a /  

- b/ Amperage and blower p re s su re  f l u c t u a t e s ;  120 amp 

S.I. u n i t s  - 0.746 kW/hp 
ASTM s tanda rd  E 380-74: Metr ic  P r a c t i c e  Guide 

p r e s  sure.  
i 3 t  21  kPa blower o u t l e t  

43 
80 
58 

86- 103 

100 



T.iblc A - 6 .  SI!EMRY OF O P t f A l ' I N G  EXPENSfIS,  I.KlXCESSlN(; F A C I l . I I \  
FOR MONTHS OCTOBER 19 14 !HKUIICH SEPiENBER 1975 

____ - _ _  -____________ 
Oct.  Nov. Lkc. .Ian. i.5.b. March April May June d u l y  Aug. Sept.  
1974 1974 1974 1975 1975 1975 1975 1975 1975 1975 1975 1915 Total - ~ - ~  - _ _ _ _ -  _ - - -  

Labor - 
Direct opera t ing  labor 3,483 2,658 2,634 3,219 3,134 3,643 4,636 3,585 3,327 3,609 3,552 3,516 40,996 
Operating superv is ion  9 74 969 932 995 840 1,076 1,480 1,061 935 1 , O Z . i  572 1,012 12.270 
Maintenance labor 2,762 2,421 2,483 1,690 2.223 2,635 5.607 2,803 2,223 2,547 2,481 2,242 30,117 
Maintenance supervision 1 , 4 7 5 1 , 3 9 7 1 , 2 3 u 1 , 3 1 3 2 u 1 , 3 2 1 1 , 8 0 6 1 , 2 7 4 1 , 1 3 8 1 , 0 0 7 ~ ~ 1 5 , 0 9 6  

T o t a l  labor expense 8,694 7,445 7 , 2 m  7,217 7,440 8 ,675  11,529 8,723 7.523 8,187 7,925 7,733 98,479 

Materia 1s 
Operating suppl ies  2,144 204 19 98 182 110 173 49 131 8 68 3 19 3,705 
Plant ma i n  t e nance mat e - 

r i a l s  and supplies%/ 1,984 1,621 723 1,875 2,048 2 ,070  2.297 1,965 2,Olb 2,435 1,1109 2,398 23,341 
Fuel and o i l  558 519 473 809 740 70 15 7 60 +7 65 103 41  3,642 

940 532 689 595 810 529 530 2$6 594 571 724 7.822 E l e c t r i c  

T o t a l  m a t f l i a l  expense 5,626 2,876 1,904 3,377 3,780 2,779 3,788 2,604 2,6411 7,003 2,651 3,482 38,510 

_ _ ~ - _ _ -  - - - ~ - -  

Plant overhead 

Sa lary  
Trave 1 

Administration 
560 400 400 780 '396 650 48 407 264 480 480 480 5,945 
3 io  96 0 0 0 463 0 0 869 - _ _  - 

T o t a l  870 496 400 780 996 1 , 1 1 3  48 407 264 480 480 480 6,814 

Rolling i t  ock 
Maintenance labor 57 215 82 303 216 102 231 148 172 6 1  97 83 1,777 
Maintenance p a r t s  51 127 94 339 94 325 284 523 LO* 72 280 95 2,288 
Deprec kat ion 1,1571,1571,1571,157l,li71,157~,1571,157!,1571,3571,1571,15713,884 

T o t a l  1,265 1,499 1,333 1,799 1,477 1,584 1,672 1.628 1,533 1,290 1,534 1,335 17,949 

Off ice  f u r n i t u r e  d e p r e c i a t i c z  
C l e r i c a l  s a l a r y  
Off ice  suppl ies  
Comnunicat ion 
Plant c u s t o d i a l  and s e c u r i t y  
Inspec t ion ,  s a f e t y ,  and 

Payro l l  b e n e f i t s  
Other labor 
Other expense 

f i r e  pro ter t ion  

0 
6 09 
200 

28 
0 

0 
1,761 

164 
0 - 

0 
556 

19 
20 
0 

0 
1,761 

328 
0 - 

0 
583 

55 
33 
0 

0 
1,761 

0 
0 

5 
610 

46 
30 
0 

21 
1,777 

0 
0 - 

5 
530 
113 
24 

0 

19 
1,698 

0 
0 ___ 

7 15 15 
556 583 583 

52 0 51 
24 46 33 

0 19 0 

19 53 0 
2,053 2,629 2,177 

0 205 0 
45 130 0 -- - - 

15 
556 

i 2  
33 

0 

0 
1,321 

0 
50 

15 
609 

0 
36 
0 

0 
7,116 

0 
0 -~ 

15 
556 

0 
24 
0 

0 
1.745 

0 
20 

17 
583 

60 
24 

0 

0 
1,668 

0 
0 

109 
6,914 

608 
355 

19 

112 
23,067 

691 
245 

Totd l  p; l l lL 0,'rIiladd 5,897 4,679 1,165 5,06X 4 , 8 6 2  5 . S 5 3  5,400 4,894 4 , 3 8 4  4,5Q6 i , 3 7 4  4,167 56,889 

T o t 3 1  2ptrar ;n,. ~xpc'i ,:s-  13,217 15,000 13,357 15,662 16,122 lh,9C7 20.717 16,221 14,6Si l 5 . 7 3 t  14.950 15,382 193,918 
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Table A-6 (Concluded) 

O c t .  Nov. Dec. Jan. Feb. March Apri l  May June July Aug. Sept .  
1974 1974 1974 1975 1975 1975 1975 1975 1975 1975 1975 1975 Total - - - - - - - - - - - - 

Capital  cos t sb l  
Amortized inves tmentd  3,739 3,739 3,739 3,739 3,739 3,739 3,739 3,739 3,739 3.739 3,739 3.739 44,868 
Fixed investmentdl 13,401 13,401 13,401 13,401 13,401 13,401 13.401 13,401 13,401 13,401 13,401 13,401 160,812 

Tota l  c a p i t a l  cos t  17,140 17,140 17,140 17,140 17,140 17,140 17,140 17,140 17,140 17,140 17,140 17,140 205,680 

Total  cos t  of  operat ion 36,357 32,140 30,497 32,802 33,262 34,047 37,857 33,361 31,787 32,876 32,090 32.522 399.598 

Value of recovered Fe metal  7,995 4,158 1,794 3,030 1,567 3,521 6,404 1.561 446 1,511 2,107 1,492 35.586 

Net cos t  of  operat ion 28,362 27,982 28.703 29,772 31,695 30,526 31.453 31.800 31,341 31,365 29,983 31.030 364,012 

a /  Pa r t s  and fiupplies above $200/item amortized over 12 months. 
b/ Municipal ownership. i n t e r e s t  c o s t s  a t  6.0%. 
c l  Capi ta l  recovery 5 yea r s ,  r o l l i n g  s tock and s t a r t -up  expenses. 
d /  Capi t a l  recovery 20 years ,  f ixed equipment. 



P 
N 
0 

Labor __ 
Vehic 1~ l abo r  

M a t e r i a l s  
Ftiel and 011 
E l e c t r i c  

T o t a l  m a t e r i a l s  

P l a n t  overhead 
B u i l d i n g  maintenance 

La blJ I 

Parts'' 

T o t a l  b u i l d i n g  main t .  

R o l l i n g  s t o c k  
Maint.  l a b o r  
P a r t s  
Dpprec ia t ion  

T o t a l  r o l l i n g  s t o c k  

I n s u r a n c e  

Tota  I p l a n t  overhead 

T o t a l  o p e r a t i n g  expense  

C a p i t a l  c o s t s b '  
Amortized tnves tmentc /  
Fixed i n v e s t m e n t d l  

T o t a l  c a p i t a l  c o s t  

T o t a l  c o s t  of operat i o n  

Oct . 
1974 __ 

3,224 

NA 
1 W  

IO0 

__ 

0 
0 __ 

0 

25 
0 

1,347 

1,!72 

7 - 

1 ,  j79 

4,71)J 

687 
2,R28 

3,515 

8 ,218  

Nov . 
1974 __ 

3,165 

NA 
50 

50 

12 7 
0 __ 

127 

15 
3 

1,347 

1,365 

7 - 

1,499 

4,714 

687 
2,8ZR 

3,515 

8 , 2 2 9  

rwc. 
19 74 - 

2,96L 

NA 

4'1 

f r i !  

i13 
30 

76 

18 
19 

1,384 

7 

1 ,467  

4,411 

_- 

687 
2,828 

3,515 

7,986 

J a n .  Frb. March A p r i l  May .lune J u l y  Aug. S e p t .  
__ 1975 1975 1')75 1975 1975 1975 1975 E -1975 'Total  __ 

3,323 2,882 3,443 4 ,342  3.648 3.098 3 ,317  1.155 779 35,336 

N A  N A  4 0 1  726 131 n 150 207 100 1,715 
tr 3 0  _ _  90 4(1 90 I50 hll 10 0 0 0 

OtI 41 I 4q 1 876 191 i n  150 207 100 2 ,  1 4 5  

- - _ _ _ _ - _ _ _ _ _  

11  1 a4  39 4! 4?6 28 0 0 0 901 
104 104 192 209 293 209 2 09 209 2 09 1,771 _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _  

115 288 231 252 7 19 237 209 2 09 209 2,672 

70 65 135 281 170 53  224 147 406 1,609 
96 2 06 90 238 256 7 229 0 1Q5 1,339 

1,347 !,347 1,347 1,347 1,347 1,347 !,347 e Ib,lbr, 

1,513 1 ,618  1,572 1,866 1 ,773  1,409 1 ,800  1,494 1,948 19,112 

8 4  -. 7 7 7 7 7 7 7 7 7 _ _ - _ _ - - _ _ _ - _ _ -  
1,635 . 1,913 1 ,810  2,125 2,499 1 , 6 5 1  2,016 1.710 2 ,164  21,868 

5 ,048  4,835 5,744 7,343 6,310 4,759 5,479 3,072 3 , 0 4 3  5Y,549 

687 687 687 681 687 687 687 68 7 68 7 8 ,244  
2,828 2,828 2,R28 ?,828 ?,828 2,828 LRZ 2,R2R 33,936 

3,515 3 ,515  3,515 3,515 3 ,515  3 ,515  3 ,515  3,515 3,515 42 ,180  

8 ,561  8,350 9,259 10,858 9,853 8 ,274  8,994 6,587 6.558 101,729 

- a /  P a r t s  and s u p p l i e s  o v e r  $200/ i tem a m o r t i z e d  o v e r  12 months. 
- b l  Munic ipa l  ownersh ip ,  i n t e r r s t  c o s t s  a t  6.0;;. 
c l  C a p i t a l  r e c o v e r y  5 y e a r s ,  r o l l i n g  s t o c k .  
d /  C a p i t a l  recovery  2 0  y e a r s ,  f i x e d  equipment .  
NA = c o s t  d a t a  no t  a v a i l a b l e .  



T a b l e  A - 8 .  CAPITAL EXPENDITURES-REFUSE PRDCESSING FACILITY 

The c a p i t a l  e x p e n d i t u r e s  f o r  t h e  p r o j e c t  a r e  s u m m a r i z e d  as  f o l l o w s :  

P r o c e s s i n g  p l a n t  

E q u i p m e n t :  

H a m e r m i l l  a n d  m o t o r  
V i b r a t o r y  c o n v e y o r s  
B e l t  c o n v e y o r s  
S t o r a g e  b i n  a n d  u n l o a d e r  
Belt s c a l e s  
S h u t t l e  b e  I t  c o n v e y o r  
M a g n e t i c  s e p a r a t o r  
S t a t i o n a r y  p a c k e r  
Power  t r a n s f o r m e r  
A i r  d e n s i t y  s e p a r a t o r  s y s t e m  
Metal d e n s i f i c a t i o n  u n i t  
A i r  c o m p r e s s o r ,  v e n t  f a n  a n d  m o t o r  
P e r m e n t  m a g n e t  d r u m  
M i s c e l l a n e o u s  e q u i p m e n t  ( o f f i c e ,  t e s t i n g ,  s h o p ,  c o m u n i c a t i o n )  

T o t a l  e q u i p m e n t  

Cons  t r u c  t i  on : 

E x c a v a t i o n ,  g r a d i n g  a n d  o f f s i t e  b o r r o w  
P i l i n g  
C o n c r e t e  
S t r u c t u r a l  s t e e l  
P r e f a b r i c a t e d  b u i l d i n g  
I n t e r i o r  e n c l o s u r e s  
B i n  s u p e r s t r u c t u r e ,  c a n o p i e s  a n d  p l a t f o r m s  
S e w c r s  
P i p i n g  
S p r i n k l e r  s y s t e m  
? e n t  i l a  t i o n  
I n s t a l l a t i o n  o f  e q u i p m e n t  
E l e c t r i c a l  
Pa i n  t i n g  
A s p h a l t i c  c o n c r e  t r  

T o t a  1 c o n s t r u c t i o n  

E n g i n e e r i n g  

T o t a l  c a p i t a l  c o s t  p r o c e s s i n g  p l a n t  ( n o t  i n c l u d i n g  r o l l i n g  s t o c k )  

R e c e i v i n g  f a c i l i t y  

E q u i p m e n t  : 

R e c e i v i n g  b i n  u n l o a d e r  
B e l t  c o n v t . y c r  
P n e u m a t i c  t r a n s f e r  s y s t e m  

$ 9 2 , 8 5 0  
4 4 , 7 2 9  

1 1 0 , 4 4 1  

7 4 , 5 4 0  
1 2 , 3 2 0  

7 , 8 5 0  
1 0 , 9 3 0  
2 4 , 2 9 5  
1 6 , 7 2 4  

1 1 4 , 9 3 4  
3 0 , 4 3 0  

1 , 8 9 1  

2 , 6 2 0  
1 1 , 1 7 6  

$ 5 5 5 , 7 3 0  

$ 4 4 , 1 4 0  
8 5 , 5 7 5  

1 5 1 , 4 1 1  
1 0 6 , 7 1 5  

7 7 , 3 8 0  
1 2 , 2 0 5  
4 8 , 9 9 9  
1 6 , 6 9 7  

6 , 6 0 0  
1 7 , 7 6 0  
1 2 , 3 5 0  

2 7 6 , 1 9 9  
20,6tC 

1 6 , 4 5 9  

$ 1 , 0 1 5 , 4 8 5  

1 2 2 , 3 9 3  

1 8 1 , 2 0 0  

$ 1 , 7 5 2 , 4 1 5  

$ 2 6 , 8 4 0  
9 , 0 0 0  

2 4 , 6 4 4  

T o t a l  e q u i p m e n t  $ 6 0 , 4 8 4  

121 



T a b l e  A-8. ( C o n c l u d e d )  

The c a p i t a l  e x p e n d i t u r e s  f o r  t h e  p r o j e c t  a r e  s u m m a r i z e d  as f o l l o w s :  

R e c e i v i n g  f a c i  1 i t y  

C o n s t r u c t i o n :  

E x c a v a t i o n  a n d  g r a d i n g  
P i l i n g  
C o n c r e t e  
S t r u c t u r e  s t e e l  
B u i l d i n g  a n d  s u p e r s t r u c t u r e  
R e c e i v i n g  b i n  
S e w e r s  
P i p i n g  
V e n t i l a t i o n  
I n s t a l l a t i o n  of  e q u i p m e n t  
E l e c t r i c a l  
P a i n t i n g  

T o t a l  c o n s t r u c t i o n  

E n g i n e e r i n g  

T o t a l  c a p i t a l  c o s t  r e c e i v i n g  f a c i l i t y  

R o l l i n g  s t o c k  

P r o c e s s i n g  p l a n t :  

Two f r o n t - e n d  l o a d e r s ,  t h r e e  dump t r u c k s ,  o n e  p i c k - u p  t r u c k ,  
o n e  a u t o m o b i l e  

R e c e i v i n g  f a c i l i t y  : 

T h r e e  t r a c t o r - t r a i l e r  t r u c k s  

T o t a l  c a p i t a l  c o s t  r o l l i n g  s t o c k  

P l a n t  s t a r t - u p  e x p e n s e  

P r o c e s s i n g  p l a n t :  

Summary 

T o t a l  p r o c e s s i n g  p l a n t  
T o t a l  r e c e i v i n g  f a c i l i t y  
T o t a l  r o l l i n g  s t o c k  
T o t a l  p l a n t  s t a r t u p  

T o t a l  c a p i t a l  c o s t s  r e f u s e  p r o c e s s i n g  f a c i l i t y  
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$ 68,185 
26,000 
64,715 

6,945 
16,931 
11,815 

3,000 
1,600 
2,200 

11,745 
56,573 

2,550 

.$ 272,259 

34,800 

.$ 367,543 

$ 76,899 

74,287 

$ 151,186 

s 8,122 

$1,752,415 
367,543 

8,122 
151,1a6 

$2,279,266 



Table  A - " .  PROCESSIXC P U h T  D A I L Y  A C T I V I T Y  
(Averages a r e  f o r  days p l a n t  i s  p r o c e s s i n g ,  not work days per  week) 

( T e s t  days  a r e  days r e f u s e  s a n p l e s  t a k e n )  

Week o f  
p r o d u c t i o n  

Week 1 
Hondav 
Tuesday 
Wednesday 
Thursday 
F r i d a y  

Average 

- 
Xonday 
Tuesday 
!Jednesday 
Thursday 
F r i d a y  

Average 

L'eei 3 
>lo nd a y 
Tuesday 
Wednesday 
Thursday 
Fr fday  

.xve rage  

:;eek 4 
Monday 
Tuesday 
Wednesday 
Thursday 
F r i d a y  

Average 

h= 
xonday 
Tuesday 
Wednesday 
Thursday 
F r i d a y  

Average 

Date 1974 

9 
9 
9 
9 
9 

9 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

A Day 

2 3  
2 4  
25  
26 
27 

30 
1 
2 
3 
4 

7 
s 
9 

10 
11 

1 4  
15 
16 
l i  
18 

2 1  
22 
2 3  
2 4  
25 

Weather 

C l e a r  
C l e a r  
C l e a r  

Cloudy 
Fog 

C l e a r  
C l e a r  
C l e a r  
C l e a r  
C l e a r  

C l e a r  
C l e a r  
C l e a r  
C l e a r  
C l e a r  

Rain 
C l e a r  
C l e a r  
C l e a r  
Cloudy 

C l e a r  
C l e a r  
Cloudy 
Cloudy 
Cloudy 

( r e f u s e  samples n o t  t a k e @ )  
Monday 10 28 
Tuesday 10 29 
Wednesday 10 30  
Thursday 10 3 1  
F r i d a y  11 1 

Average 

' 8  . .  
Test  
dav 

1 
2 
3 
4 
5 

6 
7 
8 
9 

IO 

11 
12 
13 
11 
15 

16 
!7  
18 
19 

20 
2 1  
2 2  
2 3  
24  

Raw r e f u s e  
processed  

?Ig/day 

2 5 8 . 1  
2 7 4 . 9  
2 8 3 . 3  
280 .5  
290 .2  
2 7 7 . 4  

281.0 
2 9 L . 9  
2 8 3 . 0  
2 6 9 . 9  
2 7 2 . 3  
2 8 0 . 1  
- 

1 5 9 . 7  
1 6 0 . 8  
1 6 5 . 9  
1 6 7 . 4  
165 .7  
1 6 3 . 9  

186 .8  
132 . O  
1 7 4 . 1  
1 6 2 . 2  
1 7 6 . 3  
- 

161.2 
7 3 . 6  

1 6 2 . 9  
1 5 9 . 8  
1 1 6 . 8  
140 .9  

0 
100.0 

0 
1 4 2 . 8  
1 2 1 . 4  

23.0* 

- 

Come n t s 

2 8 . 1  
36 .7  
3 7 . 4  
3 6 . 2  
3 7 . 5  
3 5 . 2  
- 

4 0 . 1  
3 6 . 9  
3 5 . 0  
3 6 . 8  
3 7 . 6  
3 i . 3  
- 

2 5 . 9  
2 6 . 0  
33 .7  
3 8 . 6  
4 3 . 3  
3 3 . 5  
- 

Yoliday - Columbus Day 
3 6 . 1  
3 0 . 3  
3 8 . 6  
3 2 . 5  
3 4 . 4  
- 

2 6 . 9  
2 9 . 4  
3 2 . 6  
33 .7  
4 1 . 9  
3 2 . 8  

0 Hol iday  f o r  U.E. - Veterans  Day for U.E. 
2 0 . 6  
20.0* Regrind exper iment*  ( n o t  i n c l u d e d  i n  a v e r a g e s )  

0 Not i n  opera t ion- -change  mill & r a t e s ,  d e a n u p  
2 6 . 9  
2 7 . 0  
- 
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Q Table  A - 9 .  i c o n t i n u e d j  

week of  Date 1971, 
p r o d u c t i o n  iionth &ay k'eather 

No p r a d u c t i o n  c h i s  week 
Xonday 11 4  
Tuesdav 11  5 

Thursday 11 7 
Fr iday  11 3 

Kednesday 1: 6 

Ave r age  

( r e f u s e  samples no t  t a k e n )  
?lo nd a y 
Tuesday 
;<ed ne s day 
Thursday 
F r i d a y  

Average 

';eek 8 
:.lor,day 
Tuesaay 
.did!iesday 
i h u r s d a y  
F r i d a y  

- 

Average 

1- 

Yonday 
Yuesday 
!.'ednesday 
Thursday 
-7 r 1 day 

Average 

iieek 10 
Yonday 
Txesday 
!;ednesday 
Thursday 
'r iday 

Average 

'.<eek 11 
?lo nd a y 
Tuesday 
Yednesdav 
Thursday 
F r i d a y  

Average 

11 
11  
11 
11 
11 

11 
11 
11 
11 
11 

11 
11 
1: 
i l  
11 

1: 
12 
12 
1 2  
12 

i? 
12 
1 2  
!2 
12 

11 
12 
13 
14 
15 

18 
19 
20 
2 1  
22 

25 
2 6  
27 
28  
29 

C l e a r  
Cloudy 
Clear 
Clear  
C l e a r  

Clear 

C l e a r  

2 Clear 
3 Clear  
4 Clear 
5 
6 

9 
10 
11 
12 
13  

::o p r o d u c t i o n  t h i s  week 
Yondav 12 16 
Tuesday 12 17 

Thursday 12 19 
Ued ne s day 12 18 

F r i c a y  12 20 
Average 

Clear 
Rain 

T e s t  

25 
26 
27 
28 
29 

30 

31  

32 
33 
34 

35 
36 

~ a w  r e f u s e  
processed  

0 

0 
0 
0 
0 
- 

111.7  
105.1 
103.9 
100.9 
105.4 

80.0 
254 .5  
260 .9  
212 .8  
157.8 
193.1 

240.5 
0 

179.5 

0 
210.0 
- 

186.3 
99.2 

191 .3  
0 
0 

158.9 

0 
151.6 
100 .6  

0 
0 

126.1 
- 

0 
0 
0 
0 
0 
0 
- 

Eig/hr 

0 

0 
0 
0 
0 
- 

29.8 
24.4 
34.7 
21.4 
27.6 
- 

2 5 . 3  
32.1 
29 .8  
3 1 . 1  
2 8 . 3  
2 9 . 3  
- 

3 0 . 8  
0 

23.1 

3 
26.9 
_. 

3 3 . 4  
27.7 
28 .3  

0 
0 

29.8 
- 

0 
21.7 
30 .9  

0 
0 

2 6 . 3  
_. 

0 
0 
0 
0 
0 
0 
- 

Cormnents 

Planned main tenance  outage  f o r  U . E .  
Hol iday  - E l e c t i o n  Day 
Planned main tenance  outage  for U . E .  
Planned main tenance  o u t a g e , f o r  U.E. 
Planned main tenance  outage  f o r  U . E .  

Hol iday  - Veterans  Day f o r  c i t y  employees 

Envi ronmenta l  t e s t i n g  a t  p r o c e s s i n g  p l a n t  
Envi ronmenta l  t e s t i n g  a t  p r o c e s s i n g  p l a n t  
Environmental  t e s t i - g  a t  p r o c e s s i n g  p l a n t  
Environmental  t e s t i n g  a t  p r o c e s s i n g  p l a n t  

Hot b e a r i n g  on ADS f a n  
Replaced ADS f a n  b e a r i n g  

Holiday - Thanksgiv ing  
Not i n  ope ra ' t i on  - g e n e r a l  main tenance  

U . E .  main tenance  outage- -bear ing  f a i l u r e  Atlas b i n  
U.E. main tenance  outage- -bebr ing  f a i l u r e  Atlas b i n  

U.E. main tenance  outage- -bear ing  f a i l u r e  Atlas b i n  

ADS d r a g  c h a i n  broke  a t  12:30 p.m. 
Wai t ing  f o r  rep lacement  d r a g  c h a i n  from manufac ture  
Wai t ing  f o r  rep lacement  d r a g  c h a i n  from manufac ture  

X a i t i n g  f o r  replacement d r a g  c h a i n  from manufac:ure 
Wai t ing  f o r  rep lacement  d r a g  c h a i n  from manufac ture  
Wai t ing  f o r  rep lacement  d r a g  c h a i n  f r o n  manufacture 
Wai t ing  f o r  rep lacement  d r a g  c h a i n  from manufac ture  
Wai t ing  f o r  replacement d r a g  c h a i n  from manufac ture  
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T a b l e  A-9. (Concinued) 

Week of  
p r o d u c t i o n  

Keek 12 
Monday 
Tuesday 
laednesday 

F r i d a y  
Thursday 

Average 

Week 13  
Monday 
Tuesday 
wed ne s a a y 

(1975) 
Thursday 
Fr iday  

Week 14 
Yonday 
Tuesday 
Wednesday 
Thursday 
F r i d a y  

Average 

Average 

Week ?5 
Yonday 
Tuesday 
Wednesday 
Thursday 
F r i d a y  

Average 

Week 16 
Yonday 
Tuesday 

Iqednes day  
Thursday 
F r i d a y  

Average 
Week 17 
Yonday 
Tuesday 
!Jednesday 
Thursday 
F r i d a y .  

Average 

!<eek 18 
Yonday 
Tuesday 
Wednesday 
Thursday 
F r i d a y  

Average 

Date 1974 
Zlonth 

12 
12 
12 
12 
12 

12 
12 

1 

1 
1 
1 
1 
1 

1 
1 
I 
1 
1 

1 
1 

1 
1 
1 

1 
1 
1 
1 
1 

2 
2 

2 
2 

Dav - 
23 
24 
25 
26 
27 

30 
31 

1 
2 
3 

6 
7 
8 
9 

10 

13  
14 
1 5  
16 
17 

20 
2 1  

22 
23  
21* 

2 7  
28 
29 
30 
31 

3 
4 
5 
6 
I 

' .ea t h e  r 

Cloudy 

Cloudy 
Rain 

Cloudy 
Cloudy 

Cloudy 
Cloudy 
Rain 
C l e a r  

C l e a r  
Cloudy 

Cloudy 

C l e a r  
C l e a r  

Cloudy 
Cloudy 
Cloudy 

Cloudy 
Cloudy 
C l e a r  

Rain 

Cloudy 
Rain 

Cloudy 
C l e a r  

T e s t  * 

37 
38 

39 
40 

$1 
2 2  
$3 
Ai, 

45 
L6 

L 7  

4a 
L9 

5 0  
51  
52 

53 
54 
5 5  

56 

57 
53 

59 
6 0  

Raw r e f u s e  
processed  

0 
0 

0 
110.8  
110.8 

197.7 
2 0 0 . 1  

200 .9  
106 .0  
176 .2  

193.3  
134.5 
128.5 
l h 8 . 9  

0 
151.3  
- 

110.8 
196.6 

0 
l j 6 . 5  
154 .6  
- 

93.5  
135 .8  

133.6 
130.8 
137 .3  
126.4 
- 

125.0 
112.1 
209 .8  

0 

165.5 
214.8 

253.3 
174.5 

0 
106.5 
118.3 
163 .1  
- 

& 

0 
0 

0 

60.3  
L0.3 

29.3  
31 .6  

3 1 . 8  
3 5 . 3  
32 .0  
- 

$ 3 . 0  
2 5 . 9  
23 .4  
3 3 . 8  
0 

3 1 . 6  
- 

2 1 . 1  
27 .1  

0 

22.2 
18 .4  - 

33.0  
3 0 . 4  

2 4 . 3  
2 9 . 0  
28.9 
2 9 . 1  

3 0 . 0  
2 8 . 0  
33.6  

0 
3 3 . 0  
31.2 
- 

42.2 
2 5 . 9  
0 

26 .6  
2 7 . 5  
30 .6  
- 

C o m e n t s  

w a i t i n g  f o r  rep lacement  d r a g  c h a i n  from manufac ture  
' a a i t i n g  Lor rep lacement  d r a g  c h a i n  f r o m  manufac ture  
Hol iday  - Chris tmas  
ADS d r a g  c h a i n  r e p l a c e d  by end o f  day 
Sugar c a n e  t e s t  a.m. Refuse processed  p . m .  No 

samples t a k e n  

Hol iday  - New Years 

Nugget izer  shutdown--sheared b o l t s  a n  b r e a k e r  bar  
Xugget izer  shutdown--sheared b o l t s  on b r e a k e r  b a r  
Nugget izer  shutdown--sheared b o l t s  o n  b r e a k e r  bar  
S t o r a g e  b i n  f u l l - + . E .  burnrng  a t  s low r a t e  

Frozen  pneumatic c o n t r o l  l i n e  on ADS f a n  

Hol iday  - M a r t i n  Luther  King Day 
Ducted ADS e x h a u s t  t o  plenum a r e a  under s t o r a g e  b i n  

Rel iance  E l e c t r i c  Company perfoxxed h a m e r m i l l  
motor t e s t  

Nugget izer  shutdown t o  ba lance  r o t o r  
S t o r a g e  b i n  fu l l -U.E.  burn ing  a t  s low r a t e  

S t o r a g e  b i n  f u l l - - U . c .  burn ing  a t  slow r a t e  
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Table A-9. (Cont inuedj  

Week of  Date  1975 
p r o d u c t i o n  nonth 

Week 19 
Yonday 2 10 

Tuesday 2 11 
U e d ne s day 2 12 
Thursday 2 13 
Fr fday  2 14 

Average 

3eek  20 
Xonday 2 1 7  
Tuesday 2 18 
Wednesday 2 19 
Thursday 2 20  
r r i d a v  7 2 1  

Average 

Yo product ion  t h i s  week 
Yonday 
Tuesday 
Xednesday 
Thursday 
Fr iday  

Average 

Xeek 2 1  
Xonday 
Tuesday 
Wednesday 
Thursday 
F r i d a y  

Average 

Week 2 2  
Xonday 
i u e s d a y  
Xednesday 
Thursday 
Fr iday  

Average 

Xeek 23 
Xonday 

Iuesday 

Wednesday 

Thursday 
Fr iday  

Average 

2 
2 
2 
2 
2 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 

3 

3 

3 
3 

24 
25 
26 
2 7  
28 

3 
4 
5 
6 
7 

10 
11 
1 2  
13 
14 

17  

18 

19 

20 
2 1  

Weather 

C l e a r  

Cloudy 

Cloudy 
Rain 

Cloudy 
C l e a r  
C l e a r  

C l e a r  
C ? e a r  
Cloudy 

Cloudy 

Cloudy 
Cloudy 

Cloudy 
C l e a r  

C l e a r  

T e s t  
dav - 

61 

62 

63  
64 

65 
66 
67 

68 
69 
70 

7 1  

72 
73 

74 
75 

76 

Raw r e f u s e  
processed  

90.7 

74 .5  

165.9 
46 .9  
94.5 
- 

152.8 
152.8 
86.9 

0 
130.8 
- 

0 
0 
0 
0 
0 
0 

132.0  
121.4 
9 4 . 3  

0 
163.1 
127.7 
- 

115.1 
150.3 

0 
146 .1  
105.3 
129.2 
- 

0 

0 

0 

152.4 
0 

152.4 
- 

Mg/hr 

2 1 . 1  

33 .1  

24 .0  
4 5 . 0  
30 .8  
- 

43.6 
30.6 
26 .8  

0 
33 .7  
- 

0 
0 
0 
0 
0 
0 
- 

24.0  
31 .1  
29.0 

0 
29 .7  
28.5 
- 

35.4 
3 3 . 4  

0 
23.4 
30 .1  
30.6 
- 

0 

0 

0 

33.3  
0 

3 3 . 3  
- 

Comments 

Hammemill motor s t a r t e r  mal func t ion .  Correc ted  by 
end of  day 

Holiday - L i n c o l n ' s  Bi r thday  

Hol iday  - Washington ' s  Bi r thday  
A l l  p rocessed  m a t e r i a l  c o l l e c t e d  f o r  2 /19  
Double g r i n d  t e s t ;  reground r e f u s e  from 2/18 

U.E. maintenance outage--!nalfunccion of A t l a s  bin 
h y d r a u l i c  sys  t e m  

U.E. maintenance outage- -At las  b i n  h y d r a u l i c  system 
U.E. maintenance outage- -At las  b i n  h y d r a u l i c  system 
U . E .  maintenance outage- -At las  b i n  h y d r a u l i c  system 
U . E .  maintenance outage- -At las  b i n  h y d r a u l i c  system 
U.E. maintenance outage- -At las  b i n  h y d r a u l i c  system 

U.E. g e n e r a l  maintenance outage 

Nugget izer  s h u t  down for maintenance 

U.E. g e n e r a l  maintenance outage  

General  maintenance outage  i n  p r e p a r a t i o n  €or  

General  maintenance outage  i n  p r e p a r a t i o n  f o r  

General  maintenance outage  i n  p r e p a r a t i o n  f o r  

envi ronmenta l  tests a t  U.E. 

envi ronmenta l  tes ts  a t  U.E. 

envi ronmenta l  t e s t s  a t  U.E. 

General  maintenance outage  i n  p r e p a r a t i o n  f o r  
envi ronmenta l  t e s t s  a t  U . E .  
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Table  A-9 .  (Cont inued)  

Week of  
p r o d u c t i o n  

Week 2 4  
Monday 
Tuesday 
Wednesday 
Thursday 
F r i d a y  
S a t u r d a y  

Average 

Week 25  
Honday 
Tuesday 
Wednesday 
Thursday 
F r i d a y  
S a t u r d a y  

Average 

Week 26 
Monday 
Tuesday 
Wednesday 
Thursday 
F r i d a y  
Sa turday  

Average 

Cleek 27 
hlonday 
Tuesday 
Wednesday 

F r i d a y  
Thursday 

Sa turday  
Average 

Week 2 8  
Monday 

Tuesday 

Vednesday 

Thursday 
F r i d a y  
Sa turday  

Ave r a  g e 

Date 1975 
Honrh 

3 
3 
3 
3 
3 
3 

3 
4 
4 
4 
4 
4 

4 

4 
4 
4 
4 

4 
4 
4 
L 
A 

ii 

i 

4 

4 

4 
4 

w 

2 4  
25  
26  
27 
2 8  
2 9  

3 1  
1 
2 
3 
4 
5 

I 

8 
9 

10 
11 
12 

14 
15 
16 
17 
18 

19 

2 1  

22 

23  

25 
25 
26 

Weather 

C l e a r  
Cloudy 
C l e a r  
Rain 
Rain 
C l e a r  

C l e a r  
C l e a r  
Cloudy 
C l e a r  
C l e a r  
C l e a r  

C l e a r  
Rain  
Cloudy 
C l e a r  
Clear  
Clear  

C l e a r  
C l e a r  
C l e a r  

Cloudy 

C l e a r  

Clear  

C l e a r  

Rain 

T e s t  

w 

77 
7 8  
7 9  
8 0  
8 1  
82 

83  
8 4  
85 
86 
87 
* 

88 
89 
9 0  
9 1  
92 
9 3  

9 4  
95 
96 

07  

9 8  

99 

100 

10 1 

Raw r e f u s e  
processed  

m~ 

2 2 7 . 4  
130.7 
1 7 5 . 5  
3 1 4 . 4  

9 0 . 4  
2 0 4 . 1  

2 8 6 . 3  

3 0 2 . 5  
298 .6  
338 .4  
146 .5  
1 6 5 . 5  
1 3 0 . 5  
2 3 0 . 3  
- 

288.3 
2 8 7 . 0  

8 4 . 2  
132 .4 
3 1 8 . 5  

222 .2  
222.8 

261 .9  
373 .8  
203.5 

0 
107.5 

1 9 9 . 7  
229 .2  

162.7 

174.5 

2 2 4 . 8  

0 
0 
0 

187 .3  
- 

30 .3  
2 8 . 4  
3 0 . 3  
42 .5  
3 6 . 1  
32 .8 
3 3 . 4  
- 

3 4 . 6  
4 0 . 7  
3 4 . 7  
2 7 . 9  
3 4 . 8  
3 4 . 8  
34 .7  
- 

3L .9 
36.2 
33.7 
2 9 . 4  
3 7 . 1  
3 7 . 1  
34.7 
- 

3 5 . 3  
4 3 . 9  
25 .7  

0 
2 0 . 8  

20.9 
2 9 . 3  

20 .9  

2 3 . 2  

2 7  .O 

0 
0 
0 

2 3 . 7  
- 

Comments 

S t a r t  o f  c o a l  and r e f u s e  c u r e  on U.E. ESP 

U.E. c o m e n c e d  e n v i r o m n t a l  t e s t i n g  a t  power p l a n t  

Bear ing  f a i l u r e  on ADS d r a g  c h a i n  
* H a t e r i a l  p r o f e s s e d  on S a t u r d a y  would have been 

processed  o n  F r i d a y  had b e a r i n g  f a i l u r e  not  
o c c u r r e d .  Samples c o l l e c t e d  inc luded  i n  com- 
p o s i t e  f o r  F r i d a y  

Repai red  h o l e s  i n  ADS c y c l o n e  s e p a r a t o r  
F i n e  g r i n d  1-114 i n .  d i a m e t e r  opening g r a t e s 5 1  i n  

F i n e  g r i n d  1-114 i n .  d i a m e t e r  opening g r a t e s % /  i n  
hammermil I 

hanunerrnill 

F i n e  g r i n d  1 - 1 1 4  i n .  d i a m e t e r  opening g r a t e s % ;  i n  

F i n e  g r i n d  1-114 in. d i a m e t e r  opening $ r a t e s % /  i n  

F i n e  g r i n d  1-1/4 i n .  d i a m e t e r  opening g r a t e s % /  i n  

U . E .  main tenance  outage- -broken  b o i l e r  tube  
U . E .  main tenance  outage- -broken  b o i l e r  tube  
U . E .  burn ing  b a l a n c e  of accumulated f i n e  g r i n d  r e f u s e  

hamerm i 11 

h a m e r n i  11 

hamme r m i  1 1 

f u e l .  I a s t  day of U.E. conducted envi ronmenta l  t e s t s  
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Table  4-9. (Cont inued)  

i'eek o f  
p r o d u c t i o n  

2eek  29 

Tuesday 
Wednesday 
Thursday' 
F r i d a y  

tlonddy' 

Average 

Week 30 
Monday 
Tuesday 
Y edne s day 
Thursday 
Fr iday  

Average 

;oek 3 1  
londav 

!;ednesday 

Thurs day 

i 2 e  s da.i 

.r r id a y 

Average 

!Jeek 32 
>lo nd a y' 

Tuesday 

'4 ed ne s d av  

Thursday 

F r i d a y  
Average 

Date 1975 
'W 

L 

L 
L 

5 
5 

5 

5 
5 
5 

3 

5 

5 

5 

5 

3 

5 
5 

5 

3 

Da v - 

28 
29 
30 

1 
2 

5 
6 
7 

9 
a 

12 
13 
14  

15 

16 

19 
20 

2 1  

2 2  

23 

Yo p r o d u c t i o n  t h i s  week 

Tuesday 5 2 7  
Yonday 3 26 

!;ednesday 3 2 8  

l h u r s d a y  29 

Fr iday  5 30 
Average 

IJea t h e r 

C l e a r  
C l e a r  
Rain 
Cloudy 
C loudv 

Cloudy 
Cloudy 

Clear 

C l e a r  
Cloudy 

T e s t  
dav -- 

102 
103 
104 
105 
106 

107 

108 
109 

110 

111 
112 

_Mgidav 

1 6 4 . 7  
296.6 
271.8 
116 .0  
235.1 
216.8 
- 

0 
0 
0 

54 .3  
5 4 . 8  

331 .4  
173.5 

0 

0 

- 2 2 0 . i  
241 .7  

243 .6  
225 .3  

0 

0 

0 
234.7 
- 

0 

0 

0 

0 
0 
- 

Raw r e f u s e  
processed - 

21 .9  
3 1 . 5  
33 .7  
2 2 . 1  
29 .1  - 
2 8 . 8  

0 
0 
0 

42 .2  
42 .2  
- 

35 .8  
4 1 . 3  

0 

0 

32.a 
36.5 

26 .8  
3 8 . 3  

0 

0 

0 
32.6 
- 

0 

0 

0 

0 
0 
- 

C o m e n t s  

Normal 3 - i n .  square  opening g r a t e s  i n  hammermill 

S t a r t  o f  envi ronmenta l  t e s t s  a t  U.E. 

U.E. maintenance  outape- -broken  b o i l e r  tube  
U.E.  maintenance outage- -broken  b o i l e r  tube  
U . E .  maintenance outage- -broken  b o i l e r  tube  
Hol iday  - Truman's B i r t h d a y  
Demonstration r u n  f o r  t o u r  group 

Nugget izer  shutdown a t  1 :CO p.m. Rocor jammed 
Xugget izer  n o t  o p e r a t e d .  Rotor  J a m e d  
Repai r  of  f a i l e d  b e a r i n g s  on r e c e i v i n g  b u i l d i n g  

Repai r  of f a i l e d  b e a r i n g s  o n  r e c e i v i n g  b u i l d i n g  
screw conveyor a t  p a r e r  p l a n t  

sc rew conveyor a t  power p l a n t  

Lead w i r e  on  hammermill motor came loose  a t  i : O O  
p.m. burn ing  o u t  l i g h t i n g  a r r e s t e r  and o x i d i z i n g  
f i r s t  10 f t  o f  lead w i r e  

c o n n e c t i o n  

connec t  i o n  

c o n n e c t i o n  

Wai t ing  f o r  s p a r e  parts - hammermill e l e c t r i c a l  

Wai t ing  f o r  s p a r e  p a r t s  - hammermill e l e c t r i c a l  

Cjai t ing f o r  s p a r e  p a r t s  - hammermill e l e c t r i c a l  

Hol iday  - Memorial Gay 
Wai t ing  f o r  s p a r e  p a r t s  - hammermill e l e c r r i c a l  

Wai t ing  f o r  s p a r e  p a r t s  - h a m e r m i l l  e l e c t r i c a l  

Wai t ing  f o r  s p a r e  p a r t s  - h a m e r m i l l  e l e c t r i c a l  

Wai t ing  f o r  s p a r e  p a r t s  - hammermill e l e c t r i c a l  

c o n n e c t i o n  

c o n n e c t i o n  

connec t  i o n  

c o n n e c t i o n  
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Table  4-9. (Cont inced)  

Q 
Week o f  Date 1975 

p r o d u c t i o n  

No p r o d u c t i o n  t h i s  week 
Monday 

Tuesday 

Wednesday 

Thursday 
F r i d a y  

Average 

Week 33 
Elonday 
Tuesday 
Wednesday 
Thursday 

F r i d a v  
Average 

Week 34 
Monday 
Tuesday 
V e dne 5 dav 
Thursday 
F r i d a y  

Aver age  

Week 35 
Monday 

Txesday 

Wednesdav 

Thursdav 

Fr iday  
Aver a s  e 

Week 36 
?ionday 
Tuesday 
Wednesday 
Thursday 
F r i d a y  

Average 

Week 37 
Honday 
Tuesday 
Wednesday 
Thursday 
Fr iday  

Average 

6 

6 

6 

6 
6 

6 
6 
6 
6 

6 

6 
6 
6 
6 
6 

6 

b 

6 

6 

6 

6 
7 

7 
7 

/ 

I 

7 
7 
7 

2 

3 

4 

5 
6 

9 
10 
11 
12 

13 

16 
1 7  
18 
19 
20 

23 

24 

25 

26 

2 1  

3 0  

1 
2 
3 
4 

I 

a 
9 

10 
11 

Weather 

C l e a r  
C l e a r  

C l e a r  
Clear 
C l e a r  
Clear 

Clear 
C l e a r  
C l e a r  
C l e a r  
C l e a r  

T e s t  
dav - 

113 
1 14 
115 
116 

117 
118 
119 
120 
12 1 

Raw r e f u s e  
processed  

u ? L g / h r  

0 

0 

0 

0 
0 
0 
- 

0 
0 

39.1  
57 .9  

0 
43 .5  
- 

0 
0 
0 
0 

85.1 
85.1 

0 

0 

0 

0 

86.9 
86.9 

68.0 
126.6 
100.7 
155.4 

112.7 
- 

127.5 
84.5 

167.6 
158.5 

158.5 
251.2 

0 

0 

0 

0 
0 
0 
- 

0 
O N  

39.& 

Ob/ 

31.941 

- 
35.6 

0 
0 
0 
0 

26.9 
26.9 
- 

0 

0 

0 

0 

?L.g 
?I, .9 

18.1 
29.8 
25.7 
24.9 

24.6 
- 

2 3 . 1  
33.7 
27.9 
2 1 . 1  
33.3 
27.9 
- 

C o m e n t s  

! Ja i t i ng  f o r  s p a r e  p a r t s  - hammermill e l e c t r i c a l  

Wai t ing  f o r  s p a r e  p a r t s  - hamnermill  e l e c t r i c a l  

Aluminum lead  wire and l i g h t i n g  a r r e s t e r  r e c e i v e d .  
E l e c t r i c i a n  s t a r t e d  hammermill e l e c t r i c a l  r e p a i r  

Hammermill e l e c z r i c a  1 r e p a i r  
Hammermill e i e c  t r  i c a  1 r e p a i r  

c o n n e c t i o n  

connec t  i on  

Hammermill e l e c t r i c a l  r e p a i r  f i n i s h e d  
Replaced broken c h a i n  l i n k  on ADS drag  c h a i n  conveyor 
Demonstration r u n  f o r  t o u r  group.  No samples taken  
Run t o  produce ADS h e a v i e s  f o r  U.E. t e s t .  No s a m p i ~ s  

t a k e n  

b/ 
SI 
b' 
b_/ Hauled r e f u s e  f u e l  from 6 - 1 1  and 6 - i 2  t o  U . C .  
b /  Run t o  produced ADS h e a v i e s  f o r  U . E .  t e s t .  13 

samples taken  

E1ec:rlcai  power o f f  t o  r e p a i r  e l e c t r i c  power d i s -  

E l e c t r i c a l  power o f f  t o  r e p a i r  e l e c t r i c  power d i s -  

E l e c t r i c a l  power o f f  t o  r e p a i r  e l e c t r i c  power d i s -  

E l e c t r i c a l  p a r e r  o f f  t o  r e p a i r  e l e c t r i c  power d i s -  

b l  Produced A D S  h e a v i e s  f o r  U.E. t e s t .  No samples 

t r i b u t i o n  s u b s t a t i o n  

t r i b u t i o n  s u b s t a t i o n  

t r i b u t i o n  s u b s t a t i o n  

t r i b u t i o n  s u b s t a t i o n  

t a k e n  

Envi ronmenta l  t e s t s  a c  p r o c e s s i n g  p l a n t  
Envi ronmenta l  t e s t s  a t  p r o c e s s i n g  p l a n t  
Envi ronmenta l  t e s t s  a t  p r o c e s s i n g  p l a n t  
Envi ronmenta l  t e s t s  a t  p r o c e s s i n g  p l a n t  
Hol iday  - Independence Day 
( A l l  IlDF l a n d f i l l e d  d u r i n g  week 36 due t o  maintenance 

outage  a t  power p l a n t )  
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Week of 
p r o d u c t  i o n  

Week 38 
Xonday 
Tuesday 
Wednesday 
Thursday 
F r i d a y  

Average 

'{eek 39 
Nonday 
T ue s day 

Uednesday 
Thursday 
F r i d a y  

Average 

i iesK i G  

Xonday 
Tuesday 
Xednesday 
rhursda:.~ 
F r i d a v  

aver  a 4 r  

Neek 4 1  
:donday 
?lues d a y 

W ec  r. es d a y 
Thursday 
.? r 1 day 

<$\,e 1'3 g c 

Week k ?  

Tuesday 
Elonday 

'iednesddy 

Thursday 
F K i d  d :: 

Average 

2 e z k  L3 

Xonday 
Tuesday 
7ednesdav 
Thursday 
Fr iday  

Average 

Date 1975-  
Month 

7 

7 
7 
7 

I 

7 
1 

1 

7 
I 

I 

1 
7 
7 
3 

U 
Y 

3 
Y 
8 

i: 
8 

Y 

9 
a 

Y 
8 
0 
3 
8 

Dav - 

14 
15 
16 
17 
16 

2 1  
22 

23 
24 
25 

28 
29 
30 
2 1  
1 

4 
5 

6 
7 
0 

I1 
12 

13 

1: 
15 

;a 
19 
23 
21 
22 

h e a t h e r  

C l e a r  

C l e a r  
r.; 1 oud y 
C l e a r  

Cloudy 

Rain 

C l e a r  

Cloudy 
C l e a r  
C l e a r  

C l t d r .  

Cloudv 
Cloudy 

C l e a r  
C l e a r  
C l e a r  
C l e a r  

' resc  
Ja:. --- 

i22 

123 
12 4 
12 5 

:26  

1 2 7  

128 

129 
130 
131 

i 3 2  

133 
134 

135 ' 
136 
137 
138 

Raw r e f u s e  
.- processed  - 
a/& 

111.0 
0 

2 1 1 . 9  
198.1 
212.9 
208.5 
--- 

0 
53 .4  

i; 

0 
0 

53 .4 
-I_ 

0 
0 

155.6  
0 

191.5 
173.5 

0 
177 .6  

231.2 
309.5 
309.3 
L56.9 
- 

,34:1 
0 

IO 

269.5 
255.9 
253.5 

0 
170.3 
163.6 
254 .4  
226.2 
203.6 
- 

35.2 
0 

32.6 
32.6 
34.1 
33.7 
__ 

0 
16.9 

0 
0 
0 
_. 

18.9 

0 
0 

2 9 . 7  
0 

3 0 . 1  
29.7 
__ 

0 
29.2 

33.0 
30.7 

36.7 

1 4 .  a 
U 

0 

3 1 . 3  
28.9 
31.8 
- 

0 
22.7 
22.3 
31.6 
35.2 
29.5 
- 

Comments 

- 
d /  Genera l  maintenance a t  p r o c e s s i n g  p l a n t  
c l  Oil l eak  developed i n  ADS feed  v i b r a t i n g  conveyor 
c i  
- 
- 
:I 

d i  
c /  Run t o  produce ADS h e a v i e s  f o r  O.E. t e s t .  Xo - 

samples taken  
d i  
d i  
d/ 

- d i  
c /  H a m e n n i l 1  d u s t  c o l l e c t i o n  s y s t e n  d i s c o n t i n u e d  

from s e r v i c e  
c i  - 
51 
c l  ADS d r a g  conveyor jammed due EO broken c h a i n  f l i p h c  - 

d /  Replaced blown 60 ,000  amp b u s s  fuse f o r  h a m e r -  

d l  Replaced blown 60 ,000  amp buss  f u s e  f o r  h a m e r -  
m i l l  motor 

m i l l  motor 
- 

d l  Genera l  p l a n t  maintenance 
21 
51 
gl 
:.I, 
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Table  A - 9 .  (Concluded) 

Raw r e f u s e  
Week o f  Date 1975 T e s t  

p r o d u c t i o n  Month Dav Weather 

Week 4 4  

Tuesday 8 2 6  
Wednesday 8 27 
Thursday 8 28 
F r i d a y  8 29 

Week 45 

Monday 8 25 

Average 

Honday 9 1 
Tuesday 9 2 
Wednesday 9 3 
Thursday 9 4 
F r i d a y  9 5 

Average 
No p r o d u c t i o n  t h i s  week 
Nonday 9 8 
T ues d av  9 9 
iiednesday 9 l o  
Thursday 9 11 
F r i d a y  9 12 

Average 
No p r o d u c t i o n  t h i s  week 
Monday 9 15 
Tuesday 9 16 
Wednesday 9 17 
Thursday 9 18 
F r i d a y  9 19 

Average 
No p r o d u c t i o n  c h i s  week 
Xonday 9 22 
Tuesday 9 2 3  
Xednesday 9 24 
'r h ur s day 9 25 
Fr iday  9 26 

No p r o d u c t i o n  t h i s  week 
?!ond a y 9 29 
Tuesday 9 30 

Average 

Average 

Cloudy 139 
Cloudy 140 

Clear  llr 1 
C l e a r  142 
C l e a r  143 
Cloudy 144 

r o t a 1  average  f o r  45 weeks o f  p roduct ion  

>laximum v a l u e  

Xinimuni v a l u e  

processed  

0 0 
0 0 
0 0 

2 a . 2  3 4 . 2  
239 .9  32 .0  
2 4 4 . 3  33.1 
- -  

214.6  3 1 . 8  
2 6 8 . 4  32 .8  
228 .9  3 3 . 1  
2 3 7 . 0  29.7 
2 3 7 . 2  31 .8  

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
- -  

0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
- - 

0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
- - 

0 0 
0 0 
0 0 
- - 

1 6 8 . 3  31.0 

3 7 3 . 8  45.6  

39.1 18.4  

Comments 

Repai r  o f  b a f f l e  p l a t e s  i n  h a m e m i l l  
Repai r  of b a f f l e  p l a t e s  i n  h a m e m i l l  
Repai r  o f  b a f f l e  p l a t e s  i n  h a m e r m i l l  
51 
51 

Holiday - Labor Day 
- c /  

- c l  
51 
c i  - 

dl 
d l  

- d /  
T e s t  run f o r  Vulcan ! l a t e r i a l s  Company. Sample o f  

t i n  cans  passed through sys tem t o  t e s t  Fe m e t a l  
r e c o v e r y .  

End o f  12-month t e s t  and e v a l u a t i o n  program 

a /  

bl 
Used t o  s i m u l a t e  double  ground r e f u s e .  
Decis ion  n o t  t o  run  t o  a l low h i g h e s t  p o s s i b l e  p r o b a b i l i t y  of comple t ing  envi ronmenta l  t e s t s  w i t h o u t  f u r t h e r  

Although not  a r e q u i r e d  n a i n t e n a n c e  o u t a g e ,  t i .E .  t a k i n g  advantage  o f  downtime t o  r e p a i r  

Normal g r a t e s  a r e  76 m square  openings .  

mechanica l  breakdown. 
pneumatic conveying l i n e s  from A t l a s  b i n  t o  b o i l e r .  

c/ S t r i k e  a t  U . E .  power p l a n t .  
- d l  S t r i k e  a t  U . E .  power p l a n t .  

C i t y  l a n d f i l l i n g  r e f u s e  f u e l  produced. 
Refuse p r o c e s s i n g  p l a n t  n o t  i n  o p e r a t i o n  due t o  t h i s  s t r i k e .  
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T a b l e  A - 1 0 .  WEEKLY SUMMARY OF PLANT DOWNTIME DURING P R O C E S S I N G  DAYS 

Week o f  1974 Downtime 
* D a y  h o u r s  Equipment  D e s c r i p t i o n  

9 2 3  1.1 P l a n t  s h u t  down t o  a w a i t  t o u r  g r o u p  f rom Suwa, J a p a n  

9 30 

10 7 

10  14 

10 2 1  

10 28 

11 11 

11 18  

11 25 

4 . 3  N u g g e t i z e r  
1 .o S t o r a g e  b i n  
5 . 3  T o t a l  
- 

S h e a r e d  b o l t s  on b r e a k e r  b a r s  
D i s c h a r g e  s c r e w  c o n v e y o r  p lugged  

1 . 0  T r u c k s  S h u t  down t o  change  mag. b e l t  r e j e c t  t r u c k s  

0 . 7  
0 .5  
1 .5  
1 .5  
3 . 5  
7 .7  
- 

2 . 0  
1 . 2  
1 .o 
4.2 

0 . 8  
0 .4  

5 . 7  
4.5 

0.8 
0.2 
1.0 
2 . 0  
- 

0 . 3  
0 . 3  
1 . 3  
1 . 9  
- 

1 . 0  
1.9  
2 . 9  
- 

T r u c k s  
Mag. b e l t  
V i b r a t i n g  conv .  

ADS 
T o t a l  

Hammermill 
S t o r a g e  b i n  
V i b r a t i n g  conv .  
T o t a l  

ADS d r a g  conv .  
ADS f a n  
V i b r a t i n g  conv .  
T o t a l  

T r u c k s  
V i b r a t i n g  conv .  
ADS 
T o t a l  

ADS f a n  
ADS 
Hamme mi 11 
T o t a l  

ADS d r a g  conv .  

T o t a l  
m s  

S h u t  down t o  change  mag. b e l t  r e j e c t  t r u c k s  
R e j e c t  h o p p e r  p lugged  
R e p l a c e  b e a r i n g  o n  m i l l  d i s c h a r g e  conv .  
G e n e r a l  m a i n t e n a n c e  
S u r g e  b i n  p lugged  d u e  t o  d r i v e  moto r  mount b r e a k i n g  l o o s e  

R e p l a c e  o i l  pump c o u p l i n g  
O v e r f i l l e d  one e n d  - c r o s s  b e l t  was n o t  r e v e r s e d  
R e p l a c e  b r o k e n  s p r i n g  c l amp  on  m i l l  d i s c h a r g e  c o n v  

Remount and  t i g h t e n  l o o s e  d r i v e  c h a i n  
T i g h t e n  l o o s e  moun t ing  b o l t s  
C l e a n  o u t  and  r e - s t a r t  p l u g g e d  m i l l  d i s c h a r g e  c o n v .  

S h u t  down t o  change  mag. b e l t  r e j e c t  t r u c k s  
T i g h t e n  l o o s e  n ioun t ing  b o l t s  on  m i l l  d i s c h a r g e  c o n v .  
S u r g e  b i n  p l u g g e d  

C l e a n  f a n  - heavy  v i b r a t i o n  n o t i c e d  
S u r g e  b i n  p l u g g e d  
F i r e  i n  m i l l  - assume d u e  t o  h o t  m e t a l  

C l e a n  o u t  and  re -s ta r t  p lugged  c o n v .  
S u r g e  b i n  p lugged  



Table  A- 10. (Continued) 

Week of 1974 Downtime 
M o n t h &  h o u r s  D e s c r i p t i o n  Equ i pme n t  

12 2 0 .4  T r u c k  T i r e  c h a n g e  

0 .3  ADS ADS f l i g h t  c a u g h t  i n  f e e d e r  a i r  l o c k  12 9 

12 23  7 .O H a r m e r m i l l  f e e d  conv.  E l e c t r i c a l  c i r c u i t  o u t a g e  

12 30 4.0 
11.7 

P r o c e s s i n g  p l a n t  G e n e r a l  m a i n t e n a n c e  
T o t a l  

Week of 1975 
M o n t h x  

1 6 0 . 3  Change mag. b e l t  r e j e c t  t r u c k  
G e n e r a l  m a i n t e n a n c e  

T r u c k  
P r o c e s s i n g  p l a n t  
T o t a l  

Pneumat ic  l i n e s  f r o z e n  
S u r g e  b i n  p lugged  
O v e r f i l l e d  
S u r g e  b i n  p a d d l e  wheel  m a l f u n c t i o n  

P 
w 
w 

1 1 3  1 . 0  
1.0 
0.4 
0.5 
2.9 
- 

C l a s s i f i e r  c y c l o n e  
ADS 
S t o r a g e  b i n  
ADS 
T o t a l  

1 20 

1 27 

2 3 

Hammermill Low l u b r i c a t i o n  p r e s s u r e  0.3 

Check u n u s u a l  v i b r a t i o n  0.8 V i b r a t i n g  c o n v .  

Jammed b e l t  
F u s e  blown 

1 . 5  
1.1 
2.6  
- 

Hammermil l  f e e d  c o n v .  
Hammermill f e e d  conv.  
T o t a l  

Delay  due  t o  s e v e r e  c o l d  and  m a l f u n c t i o n  of  r e l a y s  
Change mag. b e l t  r e j e c t  t r u c k s  

2 1 0  1 . 0  
0.5 
1.5 
- 

Hammermil 1 
T r u c k  
T o t a l  

2 17 M a l f u n c t i o n  of ADS h e a v i e s  c o n v e y o r  b e l t  0 . 2  
0.2 
- Conveyor  b e l t  

T o t a l  



Table A-10.  (Cont inued)  

Week o f  1975 Downt i m e  
- D a y  h o u r s  Equipment  D e s c r i p t i o n  

3 24 0 .2  
0 . 3  
0 .5  
1.8 
2 . 8  
- 

Hammermi11 f e e d  conv.  B e l t  jammed due t o  o v e r l o a d  
Conveyor  b e l t  Chain o f f  s p r o c k e t  of  ADS h e a v i e s  c o n v e y o r  b e l t  

S c a l p e r  r o l l  b e a r i n g  b r e a k a g e  
V i b r a t o r  f e e d e r  b o l t s  l o o s e  

ADS 
ADS 
T o t a l  

Clean  f a n  
E l e c t r i c a l  r e l a y  o u t a g e  
Surge b i n  b e a r i n g  b r e a k a g e  

3 31 0 . 3  ADS 
1.0 Hammermi 11 
1 . 3  ADS 
2 . 3  T o t a l  
- 

4 7 0 .3  
1.0 
0.3 
1.6 
- 

Reducer  o n  s c a l p i n g  r o l l  l o o s e  
E x c e s s i v e  s h a f t  p l a y  
Change mag. b e l t  r e j e c t  t r u c k  

ADS 
M a g n e t i c  b e l t  
T r u c k  
T o t a l  

4 14 1.0 ADS Hole i n  c y c l o n e  c a u s e d  r e f u s e  b u i l d - u p  r e s u l t i n g  i n  f a n  
m i s a l i g n m e n t  c r e a t i n g  s p a r k s  i n  s c r e e n  h o u s e  
Clean  ADS f a n  
Broken b o l t  on d i s c h a r g e  v i b r a t i n g  c o n v e y o r  
Clean  ADS f a n  
Loose b e a r i n g  o n  d i s c h a r g e  v i b r a t i n g  c o n v e y o r  

1 . 8  
0.4 
0.3 
0.3 
3 .8  
- 

ADS 
H a m e r m i  11 
ADS 
Hammermi 11 
T o t a l  

4 2 1  

4 28 

0 .9  ADS Clean  ADS f a n  

Clean  ADS f a n  
S a f e t y  c i r c u i t  t r i p p e d  due t o  h i g h  b e a r i n g  temp.  
Loose b e l t  

0 . 4  ADS 
0.3 Hammermi11 
0.3 M a g n e t i c  b e l t  
1 . 0  T o t a l  
- 

5 12 0 . 3  N u g g e t i z e r  Fe m e t a l  jammed n u g g e t i z e r  
Drag c h a i n  b e a r i n g  f a i l u r e  5.5 

5.8 
- ADS 

T o t a l  

5 19 0 . 8  ADS Fe m e t a l  c o l l e c t e d  b e t w e e n  s h a f t  o f  s u r g e  b i n  f l i g h t  and  
v i b r a t i n g  c o n v e y o r  
S a f e t y  c i r c u i t  t r i p p e d  due t o  h i g h  b e a r i n g  temp.  
Cable i n  h a m n e r m i l l  m o t o r  v i b r a t e d  l o o s e  and s h o r t e d  o u t  

0 .5  
0 .8  
2 . 1  
- 

Hamnermil 1 
Hammermil 1 
T o t a l  



I 

Q 
Table A- 10. (Concluded) 

Week o f  1975 DOwnt ime 
M a  h o u r s  Equipment  D e s c r i p t i o n  

6 3 0  2 .7  Hammermi  11 R e f u s e  o v e r l o a d  

7 7 1 . 0  S h o r t a g e  o f  l a b o r  n e c e s s i t a t e d  shutdown f o r  l u n c h  

7 14  1 .2  ADS V i b r a t i n g  c o n v e y o r  o i l  l e a k ,  s c a l p i n g  r o l l  m a l f u n c t i o n  

7 20 

8 4 

9 1 

0.5 
0.8 
1.3 
- 

0 . 4  
0.5 
5.3 
6 . 2  
- 

3 . 4  
0.6 
0.6 
4 . 6  
- 

ADS 

T o t a l  

ADS 

ADS 
T o t a l  

Hanunerrnil1 
ADS 
T r u c k  
T o t a l  

D e f e c t i v e  s u r g e  b i n  r e l a y  
S h o r t a g e  o f  l a b o r  n e c e s s i t a t e d  shutdown f o r  l u n c h  

C l e a n  ADS f a n  
S h o r t a g e  o f  l a b o r  n e c e s s i t a t e d  shutdown f o r  l u n c h  
Drag c h a i n  f l i g h t  b r o k e  and  jammed a g a i n s t  side o f  s u r g e  b i n  

R e p a i r  s e a l  
R e p a i r  d r a g  c h a i n  i n  s u r g e  b i n  
Glass t r u c k  o v e r f i l l e d  



Table A - 1 1 .  WEEKLY SUMMARY OF MAJOR PLANT MNTE r? CE NOT COUNTED AS DOWNTIME n 

Week of 1974 
Equipment 

9 23 Hammermill 
S t a t i o n a r y  packer  
ADS 
Nugget izer  
Magnetic b e l t  

9 30 

10 7 

10 14 

10 2 1  

10 2a 

11 4 

11 11 

11 18 

11 25 

Hammermill 

Hammermill 

Hammermill 
Magnetic drum 

HaInMeKmil1 

Hammermill 
Hammermill feed  conv. 
NuggetiZeK 
Conveyor b e l t s  
S t o r a g e  b i n  
Magnetic b e l t  
ADS 

Hammermi 11 
ADS 
S t o r a g e  b i n  
Nugget izer  
Union E l e c t r i c  
Rece iv ing  f a c i l i t y  
Pay l o a d e r  

Hammermi11 
Hammermill feed conv. 
ADS 
Nugget izer  
S t o r a g e  b i n  
Conveyor b e l t s  

Hammermi11 
ADS 
Nugget izer  
Conveyor b e l t s  
Surge b i n  
Packer  t r u c k  

Hammermill 
Hammermill feed conv. 
ADS 

S t a t i o n a r y  packer  
NuggetiZeK 

D e s c r i p t i o n  

Hammer r e t i p p i n g ,  replacement  of 18 hemmers 
Welded p l a t e  on packer  
Clean f a n  
Clean f a n ,  t u r n  wear p l a t e  a round,  i n s p e c t i o n  
Mis t racked  and jammed, r e a l i g n e d  and reject hopper  c l e a r e d  

Hammer r e t i p p i n g  

H a m e r  r e t i p p i n g ,  rep lacement  of  14 hammers 

Hammer r e t i p p i n g ,  hammer replacement  
Repai r  h o l e  i n  feed c h u t e  

F i r e  in r e f u s e  c o l l e c t e d  behind d i s c h a r g e ,  hammer r e t i p p i n g  

Replace o i l  l i n e s ,  change o i l  
Replace b o l t ,  r e p l a c e  s e a l  
L u b r i c a t e ,  t i g h t e n  b o l t s ,  c l e a n  f a n  
Clean 
I n s t a l l  new lugs  on a u g e r  
L u b r i c a t e  
Clean fan  

Hammer r e t i p p i n g ,  change a i r  f i l t e r  on o i l  c o o l e r  
Clean,  p a r t s  f a b r i c a t i o n  
L u b r i c a t e  auger  machinery 
L u b r i c a t e ,  c l e a n  fan ,  t i g h t e n  b o l t s  
Replace conveyor c o u p l i n g ,  f e e d e r  i n s p e c t i o n  
Gene r a  1 ma in t ena nc e 
Maintenance and motor r e p a i r  

Drain w a t e r  from o i l  c o o l e r ,  hammer r e t i p p i n g  
Adjustments  
Clean f a n ,  r e p l a c e  i n s p e c t i o n  door  s e a l s  
Tighten  b o l t s ,  c l e a n  fan  
Clean  auger  t r a v e r s i n g  t r a c k s  
Replace s e a l s  

Fire in r e f u s e  c o l l e c t e d  behind d i s c h a r g e ,  hammer r e t i p p i n g  
Clean f a n ,  c l e a n  pneumatic  c o n t r o l  sys tem 
Replace anchor  b o l t ,  l u b r i c a t e  
Replace cover ings  
Remove p l a s t i c  l i n i n g  
Repai r  broken oi.1 l i n e s  

Hammer r e t i p p i n g  
Bol t  t i g h t e n i n g  on v i b r a t o r ,  s e a l  f a b r i c a t i o n  
A i r  compressor  maintenance (pneumatic  c o n t r o l  s y s t e m ) ,  
r e p a i r  s c a l p i n g  r o l l  on s u r g e  b i n ,  f a n  b e a r i n g  replacement  
Change o i l ,  r e p a i r  hook-up 
Repai r  i n s p e c t i o n  door  
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Table A- 11. (Continued) 

Week of 1974 
- 9  

1 2  2 

12 9 

12 16 

12 23 

12 30 

Week of 1975 - *  
1 6 

1 13  

1 20 

1 27 

Equipment 

Hamermi 11 
ADS 
Nugget izer  
UE r e c e i v i n g  f a c i l i t y  

Drive b e l t s  

ADS 
H a m e r m i l l  
Magnetic b e l t  
Hammermi11 feed  conveyors  
Drive b e l t s  
ADS v i b r a t i n g  f e e d e r  

Hammermill 
ADS 
Magnet ic  b e l t  conv. 
S t o r a g e  b i n  

ADS 
Hannnermill 

Hame r m  1 1 1 

Nugget i z e r  

ADS 
U E  r e c e i v i n g  f a c i l i t y  

ADS 

Nugget izer  
Hamermi l  1 

H a m e r m i l l  
Nugget i z e r 

ADS 

S t o r a g e  b i n  
Conveyor b e l t s  

Hammermill 
Nugget i z e r  

D e s c r i p t i o n  

O i l  pump f a i l u r e ,  r e t i p p i n g ,  new b a f f l e s  
Clean f a n  
T i g h t e n ,  g r e a s e ,  and c l e a n  f a n s  
F i r e  i n  A t l a s  b i n  due t o  b e a r i n g  f a i l u r e  on b i n  
sweep 
Hammermill r e c e i v i n g  v i b r a t i n g  conv. ,  r e p a i r  bushing  
in d r i v e  sheave 

ADS f l i g h t  cha in  b r o k e ,  w a i t i n g  f o r  rep lacement  
R e t i p p i n g ,  new c u r t a i n  
Repai r  b e l t ,  i n s t a l l  r i b s  on magnet ic  b e l t s  
C l e a r  jam and new s e a l  
Tighten  
Clear  m a t e r i a l  jam 

Ret ipping  
Repair  f l i g h t s ,  s c a l p i n g  r o l l  
Repai r  reducer  
Repair screw conveyor ,  change lugs  

ADS d r a g  c h a i n  r e p l a c e d  
R e t i p p i n g  

Ret i p p i n g  

V i b r a t i o n s  sheared  b o l t s  on b r e a k e r  b a r ,  t i g h t e n  and 
g r e a s e ,  c l e a n  fans  
Clear  jam, weld f l i g h t s ,  c l e a n  pneumatic f a n  
Maintenance outage 

Air f low c o n t r o l  c i r c u i t  m a l f u n c t i o n ,  f r o z e n  pneumatic  
l i n e s ,  a l t e r  blower c o n f i g u r a t i o n  on ADS 
Excess ive  v i b r a t i o n s  
Ret ipping  

Hammermill performance t e s t s ,  r e t i p p i n g  
Excessive v i b r a t i o n s ,  t i g h t e n  b o l t s  and g r e a s e .  c l e a n  
fans  
Change f l a p s  on f e e d e r ,  weld a i r  s e p a r a t o r  e lbow, 
c l e a n  fan  
T i g h t e n  set s c r e e n  on auger  c h a i n  d r i v e  
Clean m t o r  on ADS h e a v i e s  b e l t  conveyor 

R e t i p p i n g ,  r e p a i r  s e a l  
B o l t s  h o l d i n g  c i r c u l a r  r o t a t i n g  mechanism sheared  
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Table A- 11. (Continued) 

Week of 1975 
M* 

2 3 

2 10 

2 17 

2 24 

3 3 

3 10 

3 1 7  

3 24  

3 31 

Equipment 

Hamermi11  
ADS 
Nugget izer  

Hammermill 
ADS 
Nugget i z e r  

UE r e c e i v i n g  f a c i l i t y  
Hammermi 11 
ADS 
Packer  
Nugget izer  
Conveyor b e l t s  

UE r e c e i v i n g  f a c i l i t y  
Hamermi 11 
Hammermill feed  conv. 
Packer 
c l a s s i f i e r  cyc lone  
V i b r a t i n g  conveyors  

U E  r e c e i v i n g  f a c i l i t y  
Hammermill 
Packer  
Hammermill feed  conv. 
ADS 
Storage  b i n  
Nugget izer  

NUggetiZeK 
UE r e c e i v i n g  f a c i l i t y  
Hamnermill 
V i b r a t i n g  conveyors  
ADS 
Nugget izer  
C l a s s i f i e r  cyc lone  

Nugget izer  

Hamermi 11 
V i b r a t i n g  conveyor 

Hamme r m i  11 
ADS 

V i b r a t i n g  conveyor 
S t o r a g e  b i n  
Nugget izer  

Hammermill 
S t o r a g e  b i n  
Nugget izer  

D e s c r i p t i o n  

Ret i p p i n g  
Clean f a n ,  r e p a i r  a i r  compressor  
Clean  f a n s .  t i g h t e n  b o l t s  and g r e a s e  

R e t i p p i n g  
Clean f a n ,  r e p a i r  b i n  l e v e l  i n d i c a t o r  
Tighten  h a m e r s  and b o l t s ,  c l e a n  f a n s  

Atlas b i n  h y d r a u l i c  sys tem outage  
R e t i p p i n g ,  o i l  
Repai r  s c a l p e r  r o l l ,  c l e a n  f a n  
Repai r  clamp 
Clean f a n  
Clean s c r e e n s  on ADS v i b r a t i n g  f e e d e r  

Repai rs  cont inued  on A t l a s  b i n  
Ret i p p i n g  
Repai r  guard 
Repai r  h o s e ,  o i l  
Wash o u t  pneumstic  p ipe  and pa tch  h o l e  
Clean motor 1, t i g h t e n  b o l t s  

Maintenance outage  
R e t i p p i n g  
Grease 
Grease 
Thaw r o t a r y  a i r l o c k  f e e d e r ,  c l e a n  fan  
Grease screw conveyors  
Grease ,  c l e a n  f a n s ,  t i g h t e n  b o l t s  

Tighten  b o l t s  
Maintenance outage  
Ret ipp ing  
Grease ADS f e e d e r  
Clean f a n  
Clean f a n s ,  t i g h t e n  b o l t s  and g r e a s e  
Repair  elbow on pneumatic p ipe  

Balance ,  c l e a n ,  and g r e a s e  f a n ,  t i g h t e n  b o l t s ,  t l g h t e n  
U-bel t s  
R e t i p p i n g ,  i n s t a l l  s e a l  
T ighten  b o l t s  on ADS f e e d e r  

R e t i p p i n g  
Clean f a n ,  weld d u c t ,  i n s t a l l  c o u p l i n g ,  r e p l a c e  s c r e e n  
on d i s c h a r g e  c o l l e c t i o n  houee 
Raise  ADS f e e d e r  1-1 /2  in., c l e a n  s c r e e n s  
Change lugs  on screw conveyor 
Tighten  b o l t s  

Ret ipping  
Clean screw conveyor 
Tighten  and c l e a n  f a n ,  g r e a s e ,  t i g h t e n  d r i v e  b e l t  
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Table  A- 11. (Continued)  

Week of 1975 
M o n t h %  Equipment 

4 7 UE r e c e i v i n g  f a c i l i t y  

H a n n n e r m i l l  
ADS 
Nugget izer  
Packer  

4 14 

4 2 1  

4 28 

5 5 

5 12 

5 19 

5 26 

S t o r a g e  b i n  
Magnetic b e l t  
Nugget izer  

Hamermi 11 
ADS 
Hammermill feed  conv. 
V i b r a t i n g  conveyor 
ADS cyc lone  

S t o r a g e  b i n  
Hammermi 11 
Nugget izer  

LIE r e c e i v i n g  f a c i l i t y  
Hannnermi 11 
ADS 
Nugget izer  
Conveyor b e l t s  

Hammermi 11 
V i b r a t i n g  conveyor 
Nugget i z e r  
ADS 

Nugget izer  
ADS 
Hammermill 
UE r e c e i v i n g  f a c i l i t y  

Hammermill 
Packer  
Nugget izer  
V i b r a t i n g  conveyor 
S t o r a g e  bin 

H a m m e r m i l l  
UE r e c e i v i n g  f a c i l i t y  
H a m e r m i l l  feed conv. 
Packer  
ADS 

ADS cyclone  

D e s c r i p t i o n  

Bracket  of conveyor d r i v e  motor breakage ,  A t l a s  b i n  
sweep d r i v e  f a i l u r e  
R e t i p p i n g  
Clean  f a n  
Grease and c l e a n  f a n ,  t i g h t e n  b o l t s  
Repai r  b a c k s t o p  and b i n  

E l e c t r i c a l  f a i l u r e  
His t r a c k  
Heavy v i b r a t i o n s  r e s u l t  in motor o f f  b a l a n c e ,  c l e a n  
and g r e a s e  f a n  
R e t i p p i n g ,  i n s t a l l  s e a l ,  change g r a t e s  
Grease ,  a d j u s t  b l a d e s  on r o t a r y  a i r l o c k  f e e d e r  
Adjus t  b e l t  
Grease 
Repai r  h o l e  in pneumatic p ipe  

S h u t t l e  b e l t  conveyor  f u s e s  blown 
R e t i p p i n g ,  o i l ,  change g r a t e s  
Clean and g r e a s e  f a n  

Screw conveyor b e a r i n g  r e p a i r  
R e t i p p i n g ,  change g r a t e s  
I n s t a l l  fan  g u a r d ,  b a l a n c e  r o t o r  
Clean and g r e a s e  fan  
I n s t a l l  wiper  on hammermill d i s c h a r g e  conveyor 

Harmers r e v e r s e d ,  i n s t a l l  s e a l s  
New bushing  on hammermill f e e d e r  
Clean and g r e a s e  f a n  
Weld pneumatic p ipe  elbow 

Nugget izer  motor j a w e d ,  c l e a n  and g r e a s e  f a n  
Repai rs  of broken b e a r i n g s  on drag  c h a i n  
R e t i p p i n g ,  p a i n t  b e a r i n g s  
Screw conveyor b e a r i n g  f a i l u r e ,  motor o f f  t r a c k  

Harmermil l  motor r e p a i r ,  r e t i p p i n g  
Repai r  backs top  
Clean and grease fan 
Grease ADS f e e d e r  
Repai r  h o l e  i n  oil c a s e  of  screw conveyer  d r i v e ,  
change lugs  on screw conveyor 

R e t i p p i n g ,  w a i t i n g  f o r  hannnermill e l e c t r i c a l  p a r t s  
Repai r  pneumatic conveying l i n e s  
Clean 
oi  1 
Weld c r a c k ,  r e p l a c e  worn d r i v e  b e l t s  on conveyors  and 
f e e d e r s  
S e a l  p i p e  

139 



Table A- 11. (Continued) 

Week of 1975 
M o n t h  & Equ l p n e n t  D e s c r i p t i o n  

6 2 Hammermi 11 Repai r  a i r  f i l t e r s ,  motor r e p a i r  
ADS 
ADS v i b r a t i n g  f e e d e r  Clean a c r e e n  

Repai r  c h a i n  on d r a g  conveyor ,  weld elbow p i p e  

6 9 

6 16 

6 23 

6 30 

7 7 

7 14 

7 2 1  

7 28 

8 4 

8 11 

8 18 

Hammermi 11 Hammermill e l e c t r i c a l  r e p a i r s  completed 
ADS Replaced broken c h a i n  l i n k  
UE r e c e i v i n g  f a c i l i t y  
Conveyor b e l t s  

ADS Turn b l a d e s  around i n  r o t a r y  a i r l o c k  f e e d e r  
V i b r a t i n g  conveyor Put in bushings  in h a m e r m i l l  f e e d e r  d r i v e  

Process ing  p l a n t  
H a m e r m i l l  R e t i p p i n g ,  s e a l s  

Repai r  pneumatic conveying l i n e s  
Make new motor guard f o r  b e l t  conveyor  

Electric power o f f  t o  r e p a i r  d i s t r i b u t i o n  s u b s t a t i o n  

Hammermi 11 
ADS 
Packer  

Clean f a n ,  add o i l  
Clean  f a n  
Weld back s t o p  

Hammermill Change o i l ,  r e t i p p i n g  
V i b r a t o r y  conveyor Grease  ADS f e e d e r  
ADS Repair t r a c k  on drag  c h a i n  conveyor  

ADS 
Packer  
Hamme rm i 1 1 
Nugget izer  

Drag c h a i n  had worn h o l e s  i n  bot tom of s u r g e  b i n  
Malfunct ioning  e l e c t r i c a l  connec tor  
Ret i p p i n g  
Grease and t i g h t e n  fan  

Hammermill R e t i p p i n g ,  change g r a t e s  
Nugget izer  Tighten  b o l t s ,  h a r d f a c e  hammers 
V i b r a t i n g  conveyor Repai r  o i l  l e a k  on ADS f e e d e r  d r i v e  

Hame  r m i  1 1 
Magnet ic  drum 
Nugget izer  

Ret i p p i n g  
Patch s h i e l d  h o l e  
Grease and t i g h t e n  fan  

Hammermill R e t i p p i n g ,  weld c r a c k ,  s e a l  weld d i s k s  
V i b r a t i n g  conveyor c l e a r  c h u t e  on ADS f e e d e r ,  r e p a i r  s e a l  
ADS -yc lone  I n s p e c t  pneumatic p ipe  
Nugget izer  Grease and t i g h t e n  f a n  

Hammermill 
ADS 

Hammermil 1 
ADS 
Nugget i z e r  

Harmermil l  f u s e  blown, change harmers  
C l e a r  a i r l i n e  

R e t i p p i n g  
Repai r  f l i g h t s  on drag  c h a i n  conveyor ,  c l e a n  f a n  
Grease and t i g h t e n  f a n  

8 25 Hamermi l  1 Replace i n t e r i o r  b a f f l e s  
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Table A- 11. (Concluded) 

w 
1 

b 

1 5  

22 

Week of  1975 
Equipment D e s c r i p t i o n  

H a m e r m i l l  
ADS 
Nugget izer  

Hammermill 
ADS 
Nugget izer  

Magnet ic  drum 
ADS 

H a m e r m i l l  

Harmermil l  r e t i p p i n g  
Replace s u r g e  b i n  drag  c h a i n ,  c l e a n  pneumatic fan 
T i g h t e n  b o l t s  and g r e a s e  

Repai r  s e a l  
Clean pneumatic f a n  
Tighten  b o l t s  and g r e a s e  

I n s t a l l  new end p l a t e s  and rubber  s e a l s  
P a i n t  s u r g e  b i n ,  i n s t a l l  b e l t s  on f a n  

R e t i p p i n g ,  l u b r i c a t e  
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T a b l e  A-12 .  DAILY RECORDED VALUES OF PLANT OPERATING CONDITIONS 

Date 1974 
Month - 

9 
9 
9 
9 
9 
9 

10 
10 
10 
10  
10 
10 
10 
10 

P 10 

10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 

g 10 

EY 

23 
24 
25 
26 
27 
30 

1 
2 
3 
4 
7 
8 
9 

10 
11 
15 
16 
17  
18 
21 
22 
23 
24 
25 
18 
19 
20 
2 1  
22  
25 
27 

2 
3 
4 

10 
11 
30 
31 

T e s t  

w 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37  
38 

E l e c t r i c  power 
used (kw-hr) 

Tota l  
plant 

7,200 
6 ,720  
6,480 
6 ,480  
6,720 
6 ,720  
7,200 
6 ,960  
6 ,720  
6 ,480  
5 ,520  
4 ,320  
4 ,560  
4 ,320  
4,320 
4 ,560  
4 ,800  
3,840 
5 ,760  
4 ,800  
2,880 
4,560 
3,840 
4 ,320  
1,920 
6 ,480  
6,960 
6,240 
5 ,520  
4 ,800  
2.400 
5 ,280  
3,600 
5 ,520  
5,040 
3.120 
5 ,520  
6.480 

Hrurmennil l  

Data 
n o t  

r c  de d 

Equipment amps d a i l y  r e a d i n g s  

~ a n r n e n n i l l  

250 
150 
210 
200 
230 
250 
100 
125 
150 
150 

75 
2 50 
200 
300 
200 
250 
150 
250 
250 
175 
175 
125 
300 
200 
125 
250 
2 25 
300 
150 
175 
100 

75 
150 
100 
200 
100 
300 
200 

ADS 
f an  

145 
160 
152 
150 
150 
158 
150 
150 
150 
150 
149 
148 
150 
150 
149 
149 
145 
145 
150 
152 
140 
140 
140 
149 
149 
150 
150 
160 
150 
150 
170 
175 
170 
175 
170 
165 
170 
178 

- 

S t o r a g e  
b i n  screw 
conveyor 

52 
52 

100 
100 
100 
90 
90 

120 
75 
75 
75 
70 
70 
50 
70 
80 
80 
90 
55 
90 
90 
90 
90 
75 

90 
50 
60 
50 
90 
90 
9 0  
50 
50 
40 
40 
55 

110 

Nugget izer  

32 
45 
90 
65 
70 
60 
60 
42 
60 
60 
65 
65 
61  
90 
59 
50 
45 
75 
75 
70 
35 
49 
60 
55 
55 
90 
65 
70 
75 

100 
65 
90 
60 
60 
70 
60 
62 
75 

Midday 
ambient 

Temp. c.ci 
19 
22 
2 1  
29 
24 
23 
21  
11 
16 
22 
13 
15 
18 
19 
21  
15 
14 
14 
17  

9 
14 
16 
18 
18 
1 4  
15 
12 
11 
16 

6 
9 
3 
3 
2 

11 
7 
5 
6 

- Z R H  

38 
32 
64 
40 
66 
36 
28 
46 
50 
52 
60 
58 
69 
62 
59 
84 
56 
78  
56 
56 
52  
68 
70 
75 
62 
89 
52 
44 
59 
7 7  
55 
9 1  
73 
70 
88  
85 
a4 

100 

Hamedl1 b e a r i n g  
skin temp. ("C)  

Inboard  

57 
58 
64 
62 
69 
62 
61  
48 
63 
63 
56 
62 
62 
62 
58 
41  
5 1  
49 
50 
46 
50 
47 
53  
49 
41  
46 
47 
5 1  
53 
47 
46 
35 
44 
44 
49 
44 
42 
43  

Outboard 

57  
61  
64 
67 
63  
66 
62 
59 
68 
68 
63  
61  
66 
67 
60 
50 
5 1  
54 
51 
52 
51 
54 
54 
53  
42 
52 
56  
54 
48 
52 
48 
49 
52  
51  
50 
44 
43 
43  

ADS f M  
A i r  f low 
( a c t u a l  

6 1 s )  

13.76 
14.05 
14.16 
14 .54  
14.51 
15.05 
13.86 
U . 5 6  
13.97 
14.16 
13.66 
1 4 . 0 1  
13.81 

13.86  
13.41 
13.23 
13.77 
13 .77  
13.63 
12.54 
12.02 
11 .75  
14 .07  
13 .11  
14.12 
13.10 
13.58 
12.73 
12.57 
13.02 
14.06 
13.04 
13.29 
13.25 
13.24 
12.84 
14.67 

13.89 

Temp. 

0 
1 7  
17 
21  
24 
24 
16 
21  
10  
1 4  
2 1  
1 2  
16  
19 
20 
22 
16 
13 
17 
1 7  
12 
14  
17 
20 
21 
13 
15 
12 

9 
12 

6 
8 
2 
3 
2 

11 
8 
6 
6 

ZRH 

83  
78 
9 0  
74 
90 
77 
37  
80  
76 
76 
88 
9 5  
90 
86  
85  
9 5  
7 1  

100 
9 4  
9 4  
56 
9 5  
9 6  
9 5  

100 
100 
65 
9 3  
88 

100 
79 
100 
100 
100 
88 

100 
100 
100 



Table A- 12. (Continued) 

Date 1975 
Month - 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0 1 
2 w 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 

P 

Ez  
2 
3 
6 
7 
8 
9 

13 
14 
17  
20 
21 
22 
23 
24 
27 
28 
29 
31  
3 
4 
6 
7 

10 
11 
1 3  
14 
18 
19 
20 
3 
4 
5 
7 

Tes t  

m 
39 
40 
4 1  
42 
43 
44 
45 
46 
47 
48 
49 
50 
5 1  
52 
53  
54 
55 
56 
57 
58 
59 
60 
6 1  
62 
63 
64 
65 
66 
67 
68 
69 
70 
7 1  

E l e c t r i c  power 
used (kw-hr) 

To ta l  
plant 

5,760 
5,280 
5,280 
3,600 
4 ,080  
4,080 
4,560 
6,480 
7,440 
3,840 
4 ,800  
5,280 
4,080 
5,520 
4,080 
3,360 
6,000 
6,960 
6,480 
5,520 
5,040 
4,800 
3,840 
2,880 
5,760 
4,800 
4,800 
3,600 
3 ,120  
4,800 
4,800 
3,360 
3,600 

Hanmrermil l  

Data 
n o t  

recorded 

1,680 1 
2,310 

630 
1 ,050  
1,360 
1,890 
2,520 
4,410 
2,940 
1,470 
2,520 
1,680 

840 
1,890 

630 
2,730 

840 
1,680 
2,730 
2,100 
1,470 
2,100 

Equipment amps d a i l y  r ead ings  

Hanalb?rmill 

250 
300 
275 
300 
300 
250 
250 
250 
200 
250 
200 
175 
175 
175 
200 
250 
200 
250 
225 
175 
150 
150 
150 
225 
150 
225 
225 

75 
2 00 
2 25 
225 
225 
200 

ADS 
f an  

180 
170 
175 
180 
165 
180 
185 
175 
165 
175 
175 
175 
180 
175 
175 
175 
175 
175 
180 
180 
180 
170 
175 
175 
180 
170 
220 
170 
165 
165 
165 
165 
170 

- 
Sto rage  

b i n  screw 
conveyor 

95 
85 
70 
60 
75 

120 
105 
100 

60 
50 
90 
85 
50 
90 
55 
55 

100 
55 
60 

70 
70 
75 
75 
70 
65 
30 
30 
30 
35 
70 
70 
75 

- a /  

Nugget izer  

76 
60 
85 
- a /  
- a/ 
- a/ 
- a/  
- a /  
55 
50 
55 
58 
65 
70 
65 
- a/  
- a/  
55 
90 
65 
80  
45 
55 
85 
60 
65 
- a/ 
38 
75 
55 
55 
55 
- a/ 

Midday 
ambient 

Temp. 

0 
1 
3 
4 
9 
9 
7 

-9 
-3 
0 
0 
7 

-2  
2 
8 
5 
6 
8 
4 
3 
5 

-4 
1 
4 
5 

-1 
2 
3 
6 

11 
3 
2 
2 
3 

% RH 

80 
73 
74 
72 
72 
85 
- b/ 
- b /  
58 
78 
52 
88 
90 
70 
66 
85 
60 
83 
72 
92 
- b/  
62 
58 

100 
8 1  

100 
82 
68 
45 
55 
63 
67 
8 1  

- 

-mill b e a r i n g  
skin temp. ("C)  

Inboa rd  Outboard 

42 49 
44 46  
54 4 1  
47 4 3  
47 38  
43  47 
24 36 
38 36 
37 32 
26 43  
4 1  58 
46 54 
46 59 
54 56 
44 59 
43  54 
54 59 
38 43  
4 1  59 
38 59 
32 36 
33 43  
30 32 
43  49 
36 5 1  
38 42 
40 49 
38 54 
49 43  
38 5 1  
4 1  49 
38 46 
4 1  4 1  

-- 

ADS f a n  
Air f low 
( a c t u a l  
rn3/s) 

14.60 
13.39 
14.22 
14.02 
13.48 
13.67 
13.78 
13.16 
12.47 
14.31 
14.70 
13.21 
14.11 
14.48 
14.15 
15.17 
13.46 
13.33 
13.88 
14.15 
13.39 
12.75 
13.64 
14.26 
13.24 
13.09 
13.36 
12.54 
13.24 
11 .92  
11.92 
12.47 
13 .32  

Temp. 

0 
2 
6 
7 

10 
9 
7 

-3 
-3 
1 
0 
7 
2 
3 
9 
7 
8 
9 
5 
5 
7 

-4  
-1 
3 
7 
1 
4 
5 
6 

11 
3 
3 
9 
4 

I E H  

100 
100 
100 

88 
43 
85  

- 

- b /  
- b /  

80  
100 
100 
100 
100 

94 
100 
100 
100 
100 
100 
100 
- b/  
100 
8 2  

100 
100 
100 
84 
92 
81 

100 
100 
100 
100 



Table A- 12. (Con t inued)  

Date 1975 
Month - 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 

- 4  

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 

E 4  

E2 

10 
11 
13 
14 
20 
24 
25 
26 
27 
28 
29 
31  
1 
2 
3 
4 
7 
8 
9 

10  
11 
12 
14 
15 
16 
18 
19 
21 
22 
23 
28 
29 
30 
1 
2 

T e s t  

2L 
72 
73  
74 
75 
76 
77 
78 
79 
80 
8 1  
82 
83 
84 
85 
86 
87  
88  
89 
90 
9 1  
92 
93  
94 
95 
96 
97 
98  
99 

100 
10 1 
102 
103 
104 
105 
106 

T o t a l  
plant 

4,800 
2,880 
5 , 2 8 0  
5 ,040  
4,080 
6,720 
4 ,560  
5 ,760  
6 ,480  
8,880 
4 ,320  
7,920 
7,920 
8 ,640  
5 ,520  

10,080 
7,680 
6 ,720  
2,640 
4 ,080  
7,440 
6 ,000  
6,720 
7,440 
6,000 
5,280 
6 ,960  
6 ,720  
6,960 
6.960 
5,760 
6,720 
6 ,720  
4,080 
7,920 

Harmemill 

1 , 6 8 0  
1 ,890  
1 , 6 8 0  
1 ,050  
3 , 7 8 0  
3,570 
2,520 
3 ,150  
3 , 1 5 0  
5 ,250  
1 ,470  
4 ,200  
5 ,040  
5 , 0 4 0  
2,520 
4 ,410  
4 ,620  
4 ,410  
1 ,260  
1 ,890  
3 ,990  
2,730 
3,780 
4,410 
3 ,990  
3 ,570  
5 ,460  
4 ,830  
5 ,040  
5,460 
3 ,150  
4 ,830  
4 ,410  
2 ,520  
4,410 

E l e c t r i c  power 
used (kw-hr) 

Equipment amps d a i l y  r e a d i n g s  Midday 
ambient 

Hammill 

200 
175 
200 
200 
300 
250 
200 
200 
2 00 
225 
250 
200 
250 
200 
200 
200 
225 
175 
225 
200 
200 
250 
200 
200 
175 
200 
300 
225 
200 
225 
225 
200 
200 
300 
300 

ADS 
f a n  

165 
165 
170 
170 
160 
165 
160 
160 
170 
170 
170 
170 
170 
160 
170 
175 
170 
170 
165 
165 
170 
170 
165 
170 
165 
150 
150 
150 
150 
150 
165 
175 
175 
175 
175 

- 

S t o r a g e  
b i n  screw 
conveyor 

- a l  
55 
35 

100 
- a/ 

85 
110 

115 
95 
80 
95 

100 
110 

90 
45 
50 
75 
25 
65 
80 
70 
50 
85 
80 
35 
50 
55 
35 

- a /  
25 

130 
80 
- a/ 

75 

- a /  

Nugget izer  

- a/ 
68 
55 
75 
80 
90 
55 
45 
85 
60 
70 
70 
70 
55 
70 
55 
65 
70 
73 
70 
75 
90 
65 
65 
- a/ 
- a/  
30 
25 
20 
25 
50 
38 
5 5  
35 
5 5  

Temp. 

- c /  
3 

-2  
1 

19 
8 
0 
6 
3 
9 
3 

16  
11 
10 

7 
11 
9 

14  
14  

9 
11 
9 

14  
15 
23 
13 
21 
22 
1 7  
26 
26 
18 
16 
17 

- c l  

9. RH - 
- CI 
72 
- b l  
51  
48 
38 
58 
45 

100 
100 
82 
30 
75 
92 

58 
56 
80 
72 
62 
48 
63  
80 
5 1  
6 3  
65 
70 
5 1  
42  
89 
3 1  
46 

100 
50 
56 

- C I  

Ksnrmermil l  b e a r i n g  
skin temp. ( " C )  

Inboard  Outboard -- 
- C /  

36 
41  
40 
60 
49 
43  
44 
4 3  
49 
28 
5 1  
50 
49 

51  
52  
43  
5 1  
52  
51  
50 
50 
5 1  
50 
46 
38 
49 
5 1  
46 
50 
47 
4 1  
56 
57 

- C I  

- C /  

38 
46 
48 
66 
54 
43 
54 
49 
5 1  
27 
52  
53  
52  

54 
54 
46 
55 
56 
54 
54 
52 
57 
56 
35 
38 
5 1  
53  
50 
46 
50 
44 
60 
49 

- C I  

ADS f a n  
A i r  -flow 
( a c t u a l  

d / S )  

13.22  
11.92 
12.67 
12 .71  
12.56 
12 .61  
11.86 
11.96 
12 .51  
12.93 
11.33 
12 .17  
12.10 
12.37 
12.37 
12.58 
11.77 
11 .43  
11.54 
1 1 . 2 1  
12.05 
11.79 
11.11 
10.52 
11.55 
9 .98  
9.78 
9 . 5 3  

1 0 . 6 8  
11 .29  
10.75 
12.43 
13 .98  
13.63 
13.92 

Temp. 
0 
- C I  

5 
-1 

3 
18 
9 
1 
7 
5 

11 
5 
14 
14 
14 

7 
11 
12 
10 
14 
11 
12 
12  
14  
1 7  
22 
15 
19 
20 
21 
20 
2 3  
20 
13 
18 

- C I  

- X R H  

- C I  

100 
100 
100 

70 
100 
100 
100 
100 
100 
92 
88 
95 
9 3  

93  
94 

100 
100 

09 
100 
81 

100 
94 
90 
9 5  
78 
80  
80  
90 
100 
81 
LOO 
9 5  
89 

- C I  



I 

Table  A - 1 2 .  (Concluded) 

Date 1975 
Month 

5 
5 
5 
5 
5 
5 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 r 

c 7  
u 7  

7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 

E Y  

9 
12 
1 3  
16  
19 
20 
30 
1 
2 
3 
7 
8 
9 

10 
11 
14 
16 
1 7  
18 
30 
1 
5 
6 
7 
8  

11 
14 
15 
19 
20 
21 
22 
28 
29 

2 
3 
4 
5 

Tes t  

&?L 

107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117  
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
14 1 
142 
143 
144 

E l e c t r i c  power 
used (kw-hr) 

T o t a l  
plant 

3 ,840  
8 ,880  
4 ,080  
6,480 
8;160 
5,040 
3 ,840  
3,600 
5,520 
5 ,280  
5 ,280  
2,400 
6,720 
3 ,360  
8 ,160  
6,480 
5,520 
5 ,520  
6,720 
5 ,040  
6,480 
5 ,280  
7,200 
7,200 
7,920 
6 ,480  
7 ,680  
7,680 
6,720 
6,480 
7,200 
6,960 
6,240 
8,160 
6,000 
6,480 
6,240 
7,440 

a /  Equipment n o t  i n  o p e r a t i o n .  - 

Haranemill 

1,260 
6,300 
2,310 
4,200 
5,670 
3,570 
2,310 
2,310 
2,520 
3,150 
3,360 
1,050 
3,150 
2,940 
3,360 
3,990 
4,200 
3,360 
2,520 
2,310 
3 ,990  
3,780 
4 ,620  
4 ,620  
5,250 
3,990 
5 ,040  
5 ,250  
3,780 
4,620 
5 ,040  
3,360 
4,200 
4,410 
3 ,990  
4,830 
3,570 
4,620 

Equipment amps  d a i l y  r ead ings  

Hammemill 

200 
300 
250 
225 
225 
250 
225 
225 
250 
250 
225 
225 
200 
250 
225 
225 
200 
250 
250 
250 
250 
225 
225 
250 
300 
225 
250 
225 
250 
200 
250 
250 
225 
200 
225 
225 
250 
2 25 

ADS 
f a n  

170 
175 
175 
160 
160 
170 
160 
170 
165 
155 
165 
170 
170 
170 
170 
175 
170 
165 
170 
165. 
165 
170 
170 
175 
170 
170 
170 
170 
170 
170 
170 
170 
170 
170 
170 
170 
170 
165 

- 

Sto rage  
b i n  screw 
conveyor 

55 
50 
55 

60 

90 
60 
65 
75 
70 
85 
55 
90 
55 
60 
70 
90 
50 
60 
75 

105 
90 
50 
75 
70 
50 
85 

110 
90 
50 
55 
50 
75 
75 
60 
90 
55 

a1 

a/ 

Nugget izer  

25 
50 
45 
45 
55 
50 
50 
50 
5 1  
50 
50 
50 
55 
55 
40 
40 
45 
50 
55 
50 
50 
50 
50 
45 
55 
60 
45 
50 
45 
45 
50 
50 
40 
40 
45 
45 
40 
45 

Midday 
ambient 

Temp. 

0 
19 
17  
18 
22 
33 
28 
33 
31  
32 
28 
29 
31 
30 
29 
26 
24 
28 
28 
32 
32 
24 
28 
23 
27 

26 
27 
24 
26 
28 
32 
34 
3 1  
33 
34 
34 
27 
26 

- d l  

%RH 

80 
79 
74 
52 
61  
65 
37 
50 
49 
62 
73 
70 
50 
49 
52 
62 
45 
79 
74 
61  
95 
62 
73 
45 
- d /  
78 
79 
9 1  
74 
69 
7 1  
73 
64 
59 
54 
60 
57 
74 

- 

Hamemill b e a r i n g  
s k i n  temp. ("C) 

Inboard Outboard -- 
49 
48 
49 
48 
53  
66 
5 1  
56 
54 
- C I  
- c l  
- C I  

- C I  
- c l  
- C I  

- c l  
57 
52 
56 
53  
49 
6 1  
58 
63 
- d /  
66 
57 
53 
63 
64 
59 
66 
56 
52 
57 
66 
63 
60 

54 
43 
5 1  
49 
56 
56 
58 
66 
62 
- C I  
- c l  
- C I  
- C I  

- C I  
- C I  
- C I  

60 
56 
59 
58 
57 
6 1  
68 
67 
- d /  
61  
60 
57 
63 
72 
72 
66 
7 1  
68 
7 1  
70 
69 
56 

ADS fan 
Air flow 
( a c t u a l  
m31s) 

13.73 
13.97 
13.71 
12.03 
12.60 
13.95 
12.59 
12.22 
12.56 
12.49 
12.21 
13.48 
13.43 
13.10 
13 .31  
13.00 
13.37 
11.86 
12 .91  
12.88 
13 .01  
13.10 
13.54 
13.34 
13.05 
14.18 
12.77 
12.39 
13.32 
13.69 
13.50 
13.27 
1 4 , 0 3  
14.11 
13.84 
14.14 
13.64 
13.05 

Temp. 
0 

22 
18 
19 
17 
28 
27 
31 
32 
32 
27 
28 
32 
31  
30 
25 
26 
29 
28 
3 1  
33  
24 
32 
2 3  
28 

27 
27 
26 
29 
29 
33  
35 
32 
34 
36 
36 
29 
26 

- C I  

% E n  

9 5  
100 
100 
100 

79 
100 
84 
89 
96 
6 0  
87 
9 3  
85 
8 7  
9 1  
9 6  
9 1  
9 6  
88 
96 

100 
81 
100 

6 2  

87 
8 7  
9 1  
9 2  
92 
9 3  
9 3  
93 
89 
9 6  
85 
9 2  
9 1  

- 

- C I  

- b l  
c l  Thermometers broken.  
d /  P l a n t  s h u t  down a t  11:30 a .m.  b e f o r e  r e a d i n g s  taken.  

W e t  bu lb  f r o z e n  on psychrometer .  % RH c a l c u l a t i o n  n o t  p o s s i b l e  

- 
- 



Table A-13.  TEMPERATURE AND RELATIVE HUMIDITY OF HAMMERMILL 
DUST COLLECTION SYSTEM CYCLONE EXHAUST 

Date Cyclone exhaus t  
Month 

( 1 9 7 4 )  
11 
11 

( 1 9 7 5 )  
4 
4 

6 
7 
7 

Day 

2 1  
22 

19 
2 1  

30  
1 
2 

16 
17 
1 8  
30  
1 

Test day 

28 
29 

98  
99 

113 
114 
115 

123 
124  
125 
126 
12  7 

Temp. ("C) 

29 
33  

4 6  
4 2  

49 
49 
49  

47 
50 
46 
4 3  
4 3  

% RH - 

100 
100 

100 
100 

100 
100 
100 

100 
100 
100 
100 
100 

Note: Dust c o l l e c t i o n  system d i s c o n t i n u e d  from s r e v i c e  a f t e r  
August 1, 1975 .  
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T a b l e  5 - l a .  SlIllMARY O F  PROCESSING PLANT MATERIAL FLOWS AN0 Cl{AWCTERISTICS FOR WEEK OF SEPTEMRER 2 3 ,  1974 
( P r n d u c t l o n  week 1 )  

Q u a n t i t y  (Fig) 
Heat ing  v a l u e  ( k J / k g )  
Bulk d e n s i t y  (kg/m3j 
M o i s t u r e  (wt. %) 

Composition ( w t .  7") 

Paper 
P l a s t i c  
Wood 
G l a s s  
Magnetic m e t a l  
O t h e r  m e t a l s  
Organics  
M i s c e l l a n e o u s  

( t r  = t r a c e )  

w Chemical a n a l y s i s  ( w t .  %) 
.P Ash 
a, Fe (Fe2O3) 

A 1  
c u  (CUO) 
Pb (PbO) 
N i  (NiO) 
Zn (ZnO) 

V i s u a l  a n a l y s i s  (wt. 9.) 
Fe 
T i n  c a n s  
A I  
c u  

S i z e  (mu) 
P e r c e n t  l a r g e r  t h a n  63.5 
P e r c e n t  less t h a n  63.5 
P e r c e n t  less t h a n  38.1 
P e r c e n t  less t h a n  19 .1  
P e r c e n t  l e s s  t h a n  9 .5  
P e r c e n t  less t h a n  4 . 8  
P e r c e n t  less t h a n  2.4 

P a r t i c l e  s i z e  
Geometr ic  mean d i a m e t e r  (mu) 
Geometr ic  s t a n d a r d  d e v i a t i o n  

s1 
M i l l  

d i s c h a r g e  

1 ,387 .0  
10 ,697  

I20 
27.96 

52 .0  
8 . 0  
1 . 5  
1 . 3  
1 . 6  
0.6 
2.5 

33.9 

25.97 
5.92 
1.58 
0.28 
0.06 
0 .03  
0. 27 

7 .4  
92.6 
82.4 
5 9 . 2  
38.7 
24.2 
16 .6  

12.1 
3.03 

S:, 
Cyclone 
- d i s c h a r g e  

1 ,075 .6  
11,444 

103 
27.86 

58.9 
3.9 
2 . 1  
1 . 5  
0 . 2  
0 . 1  
3.R 

29.6 

18.90 
1.23 
1.34 
0.37 
0.04 
0 . 0 1  
0.07 

3 .0  
97 .0  
92.0 
71.2 
47.6 
31 .3  
20.0 

9.0 
3.00 

s3 
S t o r a g e  b i n  

d i s c h a r g e  

1,052.4 
11,350 

119 
27.76 

62 .0  
6 . 8  
2.1 
0.7 
0.2 
0 . 9  
0 . 5  

26.7 

19.06 
1.13 
1.41 
0.06 
0.04 
0.02 
0.09 

54  
ADS 

h e a v i e s  

175.5 

6 26 
5.57 

1.0 
0 .6  
2.6 
4 . 1  

76.8 
3.2 
4 . 1  
7.5 

10 .82  
51.71 

2.31 
0 .16  

3 . 2  
96.8 
86 .0  
19.5 
6.6 
2.1 
1 . 1  

24.4 
1.77 

s 5  
Magnetlc b e l t  

r e l e c t s  

104.5 
5 , 9 7 1  

19.56 

4 .9  
3 . 8  
4 . 3  

17.6 
32.2 

3.2 
11.5 
22.5 

4.12 
10.37 

3.01 
0 .42  

1.6 
98.4 
94 .1  
64.9 
35.7 
12.1 

5.0 

12 .4  
2.31 

S6 
Nugget izer  

feed 

71.0 

612 
0.29 

t r  
0 . 1  
0 
0 

99.6 
0 .04  
0 
0 . 3  

10.14 
86.46 

0 .10  
0.002 

1 .5  
98 .5  
78.8 

8.6 
0.7 
0.4 
0 . 1  

29.0 
1.43 

s 7  
Magnetic drum 

r e l e c t s  

1 . 1  
6 ,986  

905 
2.75 

0 . 1  
0 . 4  
1 . 0  

80.3 
15 .6  
0.1 
2.5 

n 

15.58  
59.27 
16 .40  
0.83 

SR 
Ferrous  

meta l  
by-products  

69.9 
5,189 

937 
0.26 

0 
0 
0 
0 

99.3 
0 .02  
0 
0.7 

15.04 
83.62 

0.08 
0.002 

0 
100.0 

99.5 
63.2 

9.4 
1 .0  
0 .2  

16.3 
1.56 



Table  8 - l b .  SlTFIMARY OF PROCESSING PLANI MATERIAL FLOWS ANI1 CHARACTERISTICS FOR WEEK OF SEPTEMBER 30,  1974 
( P r o d u c t i o n  week 2) 

Qi ian t t ty  (Mg) 
H e a t i n g  v a l u e  ( k J / k g )  
Bulk d e n s i t y  (kg/m3) 
b lo is ture  (wt. X )  

Composition ( w t .  %) 

Paper  
P l a s t i c  
Wood 
G l a s s  
Magnet ic  m e t a l  
0 t h e  r m e t  a 1 s 

O r g a n i c s  
M i  s c e  1 laneous  

( t r  = t r a c e )  

b- Chemical a n a l y s i s  ( w t .  S.) 
c As11 
W 

Fe ( F e 9 3 )  
A1 (A1203) 
c u  (CUO) 
Pb (PbO) 
N i  (NIO) 
Zn  (Zno) 

V i s u a l  a n a l y s i s  ( w t .  %) 
F e  
T i n  c a n s  
A 1  
c u  

S i z e  (mn) 
P e r c e n t  l a r g e r  t h a n  63.5 
P e r c e n t  l e s s  t h a n  63.5 
P e r c e n t  l e s s  t h a n  38 .1  
P e r c e n t  l e s s  t h a n  19 .1  
P e r c e n t  less t h a n  9.5 
P e r c e n t  less t h a n  4 . 8  
P e r c e n t  less t h a n  2.4 

P a r t i c l e  s i z e  
Geometr ic  mean d i a m e t e r  (m) 
Geometr ic  s t a n d a r d  d e v i a t i o n  

s 1  
M l l l  

d l s c h a r g e  

1.400.8 
10,809 

135 
26.68 

67.4 
4 . 2  
2.7 
3 .2  
2.2 
0.4 
1 .7  

18 .6  

22.91 
4.66 
1 .83  
0.04 
0.05 
0 . 0 6  
0.15 

0 
100.0 
9 7 . 0  
72.1 
45.1 
23.7 
11 .6  

9 . 9  
2.49 

52 
Cyclone 

d i s c h a r g e  

1 ,084 .4  
11,368 

112 
26.30 

59 .5  
5.9 
2.0 
1 . 1  
0 . 3  
0.5 
1.8 

29.1 

19.87 
1 .22  
1 .70  
0.03 
0.09 
0 .06  
0.12 

0 
100.0 
98.7 
83.2 
58.6 
38.3 
24.5 

6.7 
2.69 

s 3  
S t o r a g e  b i n  

d i s c h a r g e  

1 ,055 .1  
11,269 

141 
26.94 

64.6 
6 .1  
2.6 
1 . 2  
0.04  
0.3 
0 . 6  

24.1 

19 .32  
1 .15  
1 .65  
0 .04  

0 .02  
0.05 

0.08 

54 
A US 

h e a v i e s  

211.6 
592 
609 

4 .10  

2 .0  
1 .2  
2.9 
9 . 0  

62.1 
4 . 4  

10 .9  
8 . 3  

7.87 
48 .30  

2. 29 
0 .43  

0 
100.0 
96 .0  
30 .7  
1 2 . 2  

3 . 9  
1 . 7  

19.6 
1 . 8 6  

s5 
Magnetic b e l t  

r e j e c t s  

125.4 
6.39R 

596 
13.84 

4 . 6  
2.3 

11.2 
14 .5  
2 8 . 2  
10.2 
16 .2  
17 .8  

3.02 
19.03 
4 .18  
0 .60  

0 .6  
99.4 
90.6 
58.1 
29.2 
10 .2  
4.0 

14 .2  
2.27 

56 
Nugget lzer  

f e e d  

86.2 

622 
0 . 3 3  

0 . 1  
t r  

0 
0 

99.9 
0 
0 

t r  

14.01 
83.89 

0.004 
0 

0 .5  
99 .5  
82 .3  
13.4 

1 . 3  
0.4 
0 . 2  

27.2 
1.48 

57 
Magnetic drum 

r e j e c t s  

1.1 
7,390 

916 
0 .34  

t r  
0 . 2  
0 . 3  
0 

86 .5  
12.7 
0.2 
0.04 

13.58 
66.31 
15.90 
0.66 

58 
F e r r o u s  

meta l  
by-products  

85 .1  
5 ,171  

947 
0 . 1 2  

0 
0 
0 
0 

98.8  
0 .1  
0 
1.1 

14.60 
84.59 

0.07 
0.06 

0 . 1  
99.9 
99.7 
54.6 

7.7 
0.5 
0 . 2  

17.5 
1.57 



T a b l e  B-lc.  SUMMARY OF PROCESSING PUNT MATERIAL FLOWS AND CHARACTERISTICS FOR WEEK OF OCTOBER 7 ,  1974 
( P r o d u c t i o n  week 3) 

Q u a n t i t y  ( M g )  
H e a t i n g  v a l u e  ( W / k g )  
Bulk d e n s i t y  (kglm3) 
M o i s t u r e  (wt.  %) 

Composition (wt. %) 

Paper  
P l a s t i c  
Wood 
G l a s s  
Magnetic m e t a l  
Other  m e t a l s  
Organics  
Y i s c e l l a n e o u s  

( t r  = t r a c e )  

Chemical a n a l y s i s  (wt.  %) 
Ash  

Fe ( F e y 3 9  
A 1  (A1203) 
c u  (CUO) 

Tb (PbO) 
X i  (XiO) 
Zn (ZnO) 

V i s u a l  a n a l y s i s  ( w t .  7.) 
Fe 
Tin  cans 
A 1  
c u  

S i z e  (mm) 
P e r c e n t  l a r g e r  t h a n  63.5 
P e r c e n t  l e s s  t h a n  63.5 
P e r c e n t  l e s s  than  38.1 
P e r c e n t  l e s s  t h a n  1 9 . 1  
P e r c e n t  l e s s  t h a n  9 . 5  
P e r c e n t  less t h a n  4 . 8  
P e r c e n t  l e s s  t h a n  2.4 

P a r t i c l e  s i z e  
Geometric mean d i a m e t e r  (m) 
Geometric s t a n d a r d  d e v i a t i o n  

s1 s 2  s 3  s 5  

d i s c h a r g e  d i s c h a r g e  d i s c h a r g e  r e i e c t s  

819.5 652.4 691.0 65 .8  
12,609 12,926 5,562 

112 90 577 

M i l l  Cyclone S t o r a g e  b i n  Magnetic b e l t  

17.34 18.70 12.00 

49.9 
7.4 
2.1 
4 . 2  
3 .9  
0 .3  
3 .2  

29.1 

21.94 
1.60 
1 .41  
0.05 
0.10 
0 . 0 2  
0.08 

0 .6  
99.4 
96.4 
71.6 
45.8 
28.2 
18.1 

9 .1  
2.77 

57.6 
5.7 
3.3 
2.5 
0.8 
1.1 
1.2 

27.9 

20.64 
0.88 
1.78 
0.02 
0.09 
0 .02  
0.09 

0 .2  
99.8 
96.7 
78.0 
53.3 
34 .2  
23.4 

7.5 
2.84 

6.6 
6 .5  
8 . 2  

18.5 
15.9 

7.5 
16.7 
20,2 

4 .35  
10.85 

1.57 
2.32 

2.2 
97 .8  
97.8 
71 .3  
41.7 
16.2 

6.5 

10.7 
2.34 

58 
57 F e r r o u s  

r e i  ects by-products  

1 . 0  52.7 

Magnetic drum m e t a l  

5 , 2 9 1  
993 

0.09 

t r  
0.04 
0 
0 

99.7 
0.1 
0 
0 .02  

12.33 
87.94 

0 .08  
0.03 

0 
100.0 

98.9 
50.8 

8.8 
0.8 
0.2 

18 .0  
1.60 
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T a b l e  B-ld. SUMMARY OF PROCZSSINC PLAKT HATERIAL FLOWS AND CHARACTERISTICS FOR WEEK OF OCTOBER 14, 1974 
( P r o d u c t i o n  veek 4 )  

Q u a n t i t y  (Mg) 
H e a t i n g  v a l u e  (kT/kg) 
Bulk d e n s i t y  (kg/m3) 
Y o i s t u r e  (wt. %) 

Composition ( w t .  %) 
Paper  
P l a s t i c  
Wood 
G l a s s  
Magnetic m e t a l  
O t h e r  m e t a l s  
O r g a n i c s  
M I S  c e  1 laneous  

Chemical a n a l y s i s  (wt.  2 )  
Ash 
Fe (Fe203) 
A 1  (A1203) 
cu (CUO) 
Pb (PbO) 
N i  (NiO) 
I n  (ZnO) 

V i s u a l  a n a l y s i s  (wt. X )  
Fe 
Tin cans 
A 1  
c u  

S i z e  (ml 
P e r c e n t  l a r g e r  t h a n  63.5 
P e r c e n t  less t h a n  63.5 
P e r c e n t  l e s s  t h a n  38 .1  
P e r c e n t  less t h a n  1 9 . 1  
P e r c e n t  l e s s  t h a n  9.5 
P e r c e n t  less t h a n  4 .8  
P e r c e n t  l e s s  t h a n  2.4 

P a r t i c l e  s i z e  
Geometric mean d i a m e t e r  (m) 
Geometr ic  s t a n d a r d  d e v i a t i o n  

s 1  
M i l l  

d i s c h a r g e  

705.1 
10,728 

139 
25.80 

51 .6  
2.3 
5.4 
2.9 
7 . 1  
0 . 2  
3 . 1  

26.1 

22.19 
0 .73  
1.53 
0 .03  
0.04 
0.02 
0.05 

s 2  
Cyclone 

d i s c h a r u e  

531.8 
11,253 

107 
28.98 

53 .5  
5.5 
3.4 
1 .2  
0 
0.6 
6.6 

29.1 

16.25 
0.59 
1 . 2 1  
0.02 
0.04 
0.02 
0.05 

0 0 
100.0 100.0 

98.1 98.5 
78.0 81.9 
54 .2  57.6 
33.1 36.9 
20.0 23.0 

7.6 6.8 
2.70 2.71 

s 3  s5 

d i s c h a r g e  r e j e c t s  

519.0 5 5 . 1  

S t o r a g e  b i n  Magnetic b e l t  

5 ,834  
500 

16 .78  

12 .5  
3 .2  

14 .4  
12 .3  
21.5 

2.1 
12.2 
23.0 

1.66 
9 .54  
2.52 
0.85 

0 
100.0 
98.0 
79.9 
38.4 
13 .6  

5 . 5  

10.7 
2.06 

58 
s 7  F e r r o u s  

r e j e c t s  by-products  

0 .9  34.7 

Magnetic drum m e t a l  

5 ,199  
982 

0.14 

0 
0 
0 
0 

99.7 
0 .1  
0 
0.2 

10.49 
87.88 

0.08 
0 

0 
100.0 
100.0 

49 .8  
7 .8  
0.5 
0 . 2  

18.0 
1.56 
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Table  B- le .  SUMMARY OF PROCESSING P U N T  MATERIAL FLOWS AND CHARACTERISTICS FOR WEEK OF OCTOBER 21, 1974 
( P r o d u c t i o n  week 5 )  

sa 
s 1  S 2  s3 s5 s 7  F e r r o u s  

M i l l  Cyclone S t o r a g e  b i n  Magnetic b e l t  Magnetic drum m e t a l  
by-product  S d i s c h a r g e  d i s c h a r g e  d i s c h a r g e  r e j e c t s  r e i  e c t s  

Q u a n t i t y  (&) 
Heat ing  v a l u e  ( ! d / k g )  
Bulk d e n s i t y  (kg/m3) 
Mois ture  (wt .  %) 

Composition (wt.  %) 
Paper  
P l a s t i c  
Wood 
G l a s s  
Magnetic meta l  
Other  meta ls  
Organics  
Y i s c e l l a n e o u s  

Chemical a n a l y s i s  (wt. %) 
Ash 
Fe (Fe2O3) 
A l  (A1203) 
c u  (CUO) 
Pb (PbO) 
Ni (NiOi 
Zn (ZnO) 

Visua l  a n a l y s i s  (wt. %) 
Fe 
T i n  cans 
A 1  
cu 

S i z e  (m) 
P e r c e n t  l a r g e r  than  63 .5  
P e r c e n t  l e s s  than  63.5 
P e r c e n t  l e s s  than  38.1 
P e r c e n t  l e s s  t h a n  1 9 . 1  
P e r c e n t  l e s s  than  9 .5  
P e r c e n t  l e s s  t h a n  4 . 8  
P e r c e n t  l e s s  t h a n  2.4 

P a r t i c l e  s i z e  
Geometric mean d i a m e t e r  (m) 
Geometric s t a n d a r d  d e v i a t i o n  

704.3 567.0 580.1 61 .4  1.1 33.7 
11,535 12.356 7 ,384  5 ,192  

107 95 506 1,009 
18.96 20.60 13.02 0 . 7 1  

48 .1  
6 .6  
2.2 
3.7 
3.2 
0 . 4  
4 . 3  

31.6 

57 .8  
4.0 
3.1 
1.4 
0 .4  
0.7 
3 . 8  

28.7 

23.90 18.70 
0.49 0 .52  
1.36 1 . 4 2  
0.01 0 .01  
0 .04  0.07 
0.01 0.02 
0.05 0.06 

0 
100.0 

97 .4  

47.1 
30.3 
16 .1  

72.8 

8 . 4  
2. a1 

0 
100.0 

96.6 
73.3 
47.2 
30.7 
21.8 

8.4 
2. a7 

7.9 
4.5 

15.2 
13.0 
6 . 5  

27.2 
20.8 

4. a 

5.36 
11 .91  
18.07 

3.23 

5.9 
94.1 
93.4 
61.2 
32.0 
12.2 

5 .3  

13.5 
2.38 

0 
0 .1  
0 
0 

99.6 
0 .04  
0 
0.3 

13.66 
85.04 

0.08 
0.006 

0 
100.0 

99.4 
57.1 

7.9 
0.8 
0.1 

17.3 
1.57 
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T a b l e  B - l f .  SUMMARY OF PROCESSING PLANT MATERIAL FLOWS AND CHARACTERISTICS FOR WEEK OF NOVEMBER 18 ,  1974 
( P r o d u c t i o n  week 8 )  

Q u a n t i t y  ( M g )  
Heat ing  v a l u e  (kJ/kg)  
Bulk d e n s i t y  (kg/m3) 
Mois ture  ( v t .  %) 

Composition ( w t .  7.) 

Paper  
P l a s t i c  
Wood 
G l a s s  
Magnetic m e t a l  
O t h e r  m e t a l s  
Organics  
M i s c e l l a n e o u s  

( t r  = t r a c e )  

Chemical a n a l y s i s  (wt.  Z) 
Ash 
Fe (Fe203) 
A 1  (Al20,) 
c u  (CUO) 
Pb (PbO) 
N i  (NiO) 
Zn (ZnO) 

V i s u a l  a n a l y s i s  ( v t .  %) 
Fe 
T i n  cans  
A 1  
c u  

S i z e  (m) 
P e r c e n t  l a r g e r  t h a n  63.5 
P e r c e n t  l e s s  t h a n  63 .5  
P e r c e n t  l e s s  t h a n  38.1 
P e r c e n t  l e s s  t h a n  19.1 
P e r c e n t  l e s s  t h a n  9 .5  
P e r c e n t  l e s s  t h a n  4.8 
P e r c e n t  less t h a n  2 .4  

P a r t i c l e  s i z e  
Geometric mean d i a m e t e r  (am) 
Geometr ic  s t a n d a r d  d e v i a t i o n  

S8 
s1  s 2  s 3  s5 s 7  F e r r o u s  

H i l l  Cyclone S t o r a g e  b i n  Magnetic b e l t  Magnetic drum m e t a l  
d i s c h a r g e  d i s c h a r g e  d i s c h a r g e  r e j e c t s  r e j e c t s  by-products  

966.0 815.3 836.5 75.7 1.1 49.8 
12 ,134  12 ,071  4 ,990  6 ,504  5,201 

98 75 6 30 1 , 0 0 8  976 
18.24 2 1 . 8 4  14.84 0 .21  0.09 

55.9 
5.0 
5 . 8  
1 . 8  
5 . 2  
0 . 4  
1 . 3  

24.6 

65.2 
7 .2  
2.1 
0.5 
0 
0.4 
2.6 

22.1 

22.40 17.46 
2.03 0.53 
1 .05  1.46 
0.02 0 .01  
0.03 0.05 
0.01 0 .02  
0 .04  0.07 

0 
100.0 

91 .2  
70.0 
4 2 . 3  
24.3 
l i . 0  

9 . 7  
2.69 

1 .9  
98 .1  
92 .4  
65.6 
39.7 
24.0 
1 6 . 3  

10.3 
2.87 

4.0 
3 . 8  
6 .4  

23.3 
3.9 
3.5 

31.8 
23.3 

2.00 
6.87 
4.06 
0 .18  

0.9 
99.1 
94.9 
67 .7  
34.9 
11.9 
4. 5 

12.4 
2.23 

0 
0.7 
0 .4  
0 

89.8 
9 .0  
0 
0 .1  

12.89 
72.96 
11.59 

0.36 

t K  

tr 
0 
0 

9 9 . 8  
0.1 
0 
0 .1  

60.74 
68.64 

0 .60  
0 .04  

0 
100.0 

97 .3  
48 .5  

5 . 8  
0 .5  
0 . 2  

18.8  
1.58 
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Table B-lg. SUMMARY OF PROCESSING PLANT MATERIAL FLOWS A N 0  CHARACTERISTICS FUR WEEK OF NOVEMBER 25, 1974 
(Production week 9) 

Quant i ty  ( M S )  
Heating value (kJ/kg)  
Bulk dens i ty  (kg/m3) 
Moisture (wt. %) 

Composition (wt. %l 
Paper 
P l a s t i c  
Wood 
Glass 
Magnetic metal 
Other metals 
Organics 
Miscellaneous 

Chemical a n a l y s i s  (wt. %) 
Ash 
F e  !FeF3)  
A 1  (A1203) 
c u  (CUO) 
Pb (PbO) 
N i  (NiO) 
Zn (ZnO) 

Visual ana lys i s  (wt. %) 
Fe 
Tin cans 
A I  
cu 

S i z e  (nun), 
Percent l a r g e r  than 63.5 
Percent l e s s  than 63.5 
Percent l e s s  than 38.1 
Percent less than 19.1 
Percent less than 9.5 
Percent l e s s  than 4.8 
Percent l e s s  than 2.4 

P a r t i c l e  s i z e  
Geometric mean diameter (nun) 
Geometric standard devia t ion  

s 1  
M i l l  

discharge 

420.0 
11,778 

96 
20.20 

74.5 
10.6 

2.7 
2.7 
3 .2  
0.9 
0 . 3  
5.1 

19.31 
0.91 
1.20 
0.04 
0.03 
0.02 
0.06 

52 s3 

discharge dincharge 

315.6 302.7 

Cyclone Storage b in  

12,890 
83 
17.40 

59.8 
4.7 
2.2 
3.2 
0 
0.5 
0.2 

16.8 

22.30 
1.12 
1.40 
0.02 
0.04 
0.02 
0.06 

8.2 12.5 
91.8 87.5 
90.7 83.3 
75.6 61.1 
4 4 . 2  38.9 
24.4 27.8 
16.3 19.4 

9.7 11.2 
2.93 3.45 

s 5  
Magnetic b e l t  

r e j e c t s  

31.8 
8,050 

556 
14.90 

7.0 
2.7 

10.3 
27.8 
19.6 
0.5 

27.0 
5.1 

0.68 
5.28 
2.89 
0.17 

6.8 
93.2 
87.3 
63.7 
37.2 
14.0 
5.3 

13.0 
2.58 

S8 
57 Ferrous 

r e j e c t s  by-products 
Magnetic drum metal 

0.5 20.8 
6,454 5,200 

995 988 
0.26 0.08 

0 0 
0.5 0 
0 0 
0 0 

91.7 99.9 
7.8 0 . 1  
0 0 
0 0 

8.98 9.99 
77.80 88.93 
10.97 0.20 
0.50 0 

0 
100.0 
96.9 
59.9 
11.4 

1.0 
0.2 

16.5 
1.67 
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Table 8-lh. S W R Y  OF PROCESSING PLANT MATERIAL FLOWS AND CHARACTERISTICS FOR WEEK OF DECEMBER 2, 1974 
(Production veek 10) 

Quantity ( M g )  
Heating value (kJ/kg) 
B u l k  density (kg/m3) 
Moisture (wt. Yo) 

Composition (wt. "lo) 

Paper 
Plastic 
Wood 
Glass 
Magnetic metal 
0 ther met a 1s 
Organics 
Miscellaneous 

Chemical analysis (wt. %) 
A s h  
Fe @ego3) 
A1 (Al203) 
cu (CUO) 
Pb (PbO) 
Ni (NiO) 
Zn (ZnO) 

(tr = trace) 

Visual analysis (Wt. %) 
Fe 
Tin cans 
A1 
C U  

Size (w) 
Percent larger than 63.5 
Percent less than 63.5 
Percent less than 38.1 
Percent less than 19.1 
Percent less than 9.5 
Percent l e s s  than 4.8 
Percent less than 2.4 

Particle size 
Geometric mean diameter (mm) 
Geometric s t a n d a r d  d e v i a  C i o n  

s1 s2 
Mill Cyclone 

discharge discharge 

476.8 417.8 
10,177 11,983 

123 70 
21.50 24.50 

67.6 88.0 
2. e 3.0 
0.6 tr 
6.0 1.3 
7.6 0 
0.2 0 

tr 0 
15.2 7.7 

28.10 18.60 
1.25 0.52 
2.03 1.14 
0.02 0.05 
0.05 0.12 
0.02 0.05 
0.07 0.11 

0 
100.0 
96.6 
69.3 
37.5 
22.7 
14.M 

10.2 
2.68 

4.2 
95.8 
95.8 
65.3 
38.9 
22.2 
15.3 

10.4 
2.81 

s3 s5 

discharge rejects 

380.5 32.3 

Storage bin Magnetic belt 

6,908 
465 
19.60 

155 

5.0 
0 
0 
6.4 
23.1 
0 
36.4 
29.1 

5.86 
9.89 
2.01 
0.06 

0 
100.0 
100.0 
53.1 
19.7 
6.2 
3.2 

15.2 
1.98 

57 
Magnetic drum 

rejects 

0.9 
6,273 
950 
0.14 

0 
0 .  I 
0 
0 
93.8 
6.1 
0 
0 

6.99 
79.89 
9.99 
0.30 

sa 
Ferrous 
metal 

by-products 

25.8 
5,162 
916 
0.06 

0 
0.1 
0 
0 
99.6 
0.3 
0 
0 

7.00 
91.95 
0.10 
0 

0 
100.0 
100.0 
44.0 
4.9 
0.3 
0.1 

19.1 
1 . 5 2  



T a b l e  B-11. S W R Y  O F  PROCESSING PLAWI MATERIAL FLOWS AND CHARACTERIS'TICS FOR WEEK OF DECEHBER 9. 1974 
(Production week 11) 

S B  
s 1  s 2  s3 s 5  57 f e r r o u s  

M i l l  Cyclone Storage bin fiegnetic b e l t  Magnetic drum metal 
discharge discharge discharge , - r e j e c t s  r e j e c t s  b~ -produc t s  

Quant i ty  0%) 252.2 232.9 362.1 10.0 0.5 8.9 
Heating value (kJ /kg)  12,404 14,049 > ,m0 b,639 5,210 
Bulk dens i ty  (kg/m3) 64 58 i,Sb 937 975 
Moisture (wt. % I  22.90 11.90 L!+.5l! 0.23 5.22 

Composition (wt. %) 

Paper 
P l a s t i c  
Wood 
Class  
Magnetic metal 
Other metals 
Organics 
Miscellaneous 

( t r  = t race)  
85.0 

2.4 
0 

5.9 
0 . 3  

1.2 
5.2 

t r  

84.1 
5.0 
0.4 
1 . 3  
0 
0 
0 
9.2 

Chemical ana lys i s  (wt. %) 
Ash lb.OO 17.37 
-- 
Fe (Fe2031 
A I  (Al2O3\ 
Cu (CUO) 
P b  (PhO) 
V i  ( N i O )  
Z" ( Z n O )  

0.45 0.45 
: . 3 1  1.44 
0.01 0.02 
(1.03 0.04 
1.02 0.u1 

0 . 0 3  0.04 

Visual analysis (wt. 7-1 
Y e  
Tin c a n s  

.I 1 
C U  

Size (nun1 
Percent l a r g e r  than 63.5 3.9 0 
Percent less than 63.5 96.1 100.0 
Percent l e s s  than 18.1 92.1 95.2 
Percent less than 19.1 68.6 62.9 
Percent l e s s  than 9 .5  31.4 30.6 
Percent l e s s  than 4 . 8  15.7 19 .3  
Percent l e s s  than 2 . 4  11.8 14.5 

P a r t i c l e  s i z e  
Geometric mean diameter (nun) 11.9 11.4 
GeomPtric standard devia t ion  2.62 2 .  70 

12.8 
I1 . 4 
0.1 

33.6 
2.5 
3.9 

45.3 
1.4 

0 
1.3 
0.1 
0 

86.5 
12.0 

0.1 
0 

t r  
0.2 
0 
0 

99.8 
0 
0 

t r  

I .  28 
7 . 8 7  

1 . i l  
2;95 

n 
100.0 
10 .5  
68.7 
3 5 . 5  
11. % 

5.1 

11.1 
?. 3 7  

10.68 
71.93 
13.67 
0.30 

0 
100.0 
100.0 
52.7 

6 . 0  
n. 1 
i? 

18.') 
1.52 
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Table B - l j .  S U W R Y  OF PROCESSING P U m  MATERIAL PLOVS AND CHABACTERISTICS FOR WEEK O F  DECEHBER 30, 1974 
(Production week 13) 

58 
s1 s 2  s 3  S5 S l  Ferrous 

M i l l  Cyclone Storage bin Magnetic b e l t  Magnetic drum metal 
discharge discharge discharge r e j e c t s  r e j e c t s  by-products 

Quant i ty  0%) 704.7 531.1 486.1 53.6 1.1 66.6 
Heating value (W/kg) 10,799 11,459 5,898 6,111 5,239 

Moisture (wt. %) 31.20 28.70 17.00 0.26 0. 16 
Bulk dens i ty  (kg/m3) 99 80 l b  1.014 899 

Composition (v t .  %) 

Paper 
P l a s t i c  
Wood 
Glass  
Magnetic metal 
0 t h er m e  t a  1s 
Organics 
Miscellaneous 

( t r  = t r ace )  

Chemical ana lys i s  (vt .  %) 
Ash 
F e  ( F e p 3 )  
A 1  (A12O3J 
cu (CUO) 
P b  (PbO) 
N i  (NiO) 
Zn (ZnO) 

Visual  ana lys i s  (v t .  X )  
Fe 
T i n  cans 
A 1  
Cu 

42.0 86.5 
2.2 4.2 
2.4 2.5 
0 0 
4.5 0 
0.4 0 

22.2 0 
26.3 6.8 

15.87 14.79 
0.43 0.45 
1.02 1.25 
0.07 0.03 
0.02 0.04 
0.01 0.01 
0.03 0.04 

Size (mm) 
Percent l a r g e r  than 63.5 0 0.5 
Percent less than 63.5 100.0 99.5 
Percent  l e s s  than 38.1 91.7 95.2 
Percent  l e s s  than 19.1 59.2 61.9 
Percent  l e s s  than 9.5 35.0 35.8 
Percent l e s s  than 4.8 19.2 21.7 
Percent l e s s  Khan 2.4 13.4 14.5 

P a r t i c l e  s i z e  

Geometric standard devia t ion  2 . 7 8  2.76 
Geometric mean diameter (mm) 11.7 10.9 

10.6 
1.8 

13.8 
25.8 
6.2 
4.4 

27.6 
9.8 

0.42 
7.22 
2.32 
0.42 

0 
100.0 
93.9 
70.9 
34.3 
7.0 
1.7 

12.7 
2.05 

0 
0.7 

0 
90.2 

8 .4  
0.2 
0 .5  

n 

15.06 
74.90 

7.68 
0.39 

0 
0 
0 
0 

99.9 
t r  
0 
0.1 

11.1e 
87.66 
0.04 
0 

0 
100.0 

63.5 
3.5 
0. ! 
0 

100.0 

17.0 
1.46 
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T a b l e  B-lk.  SUMMARY OF PROCESSING PLANT MATERiAL FLOWS AND CHARACTERISTICS FOR WEEK OF JANUARY 6 ,  1974 
( P r o d u c t i o n  week 14) 

Q u a n t i t y  ( M g )  
Heat ing  v a l u e  ( W / k g )  
Bulk d e n s i t y  (kg/m3) 
H o i s t u r e  (wt. %) 

Composition (wt. %) 

Paper 
P l a s t i c  
Wood 
C l a s s  
Hagnet ic  metal  
O t h e r  m e t a l s  
Organics  
X i s c e l l a n e o u s  

( t r  = t r a c e )  

Chemical a n a l v s i s  (wt. %) 
Ash 
Fe (Fe2O3) 
A 1  (A1203) 
cu (CUO, 
Pb (PbO) 
N i  (NiO) 
Zn (ZnO) 

V i s u a l  a n a l y s i s  (wt.  7,) 
Fe 
T i n  cans  
A I  
c u  

S i z e  (mm) 
P e r c e n t  l a r g e r  t h a n  63.5 
P e r c e n t  l e s s  t h a n  63.5 
P e r c e n t  l e s s  t h a n  3 8 . 1  
P e r c e n t  l e s s  t h a n  1 9 . 1  
P e r c e n t  l e s s  t h a n  9 . 5 '  
P e r c e n t  l e s s  t h a n  4 . 8  
P e r c e n t  l e s s  t h a n  2.4 

P a r t i c l e  s i z e  
Geometric mean d i a m e t e r  (mm) 
Geometric s t a n d a r d  d e v t a t i o n  

s1 
M i l l  

d i s c h a r g e  

605.3 

104 
6 ,478  

20.90 

44 .3  
3.0 
3 .7  

12 .5  
9 .9  
1 .0  

20.8 
4.8  

24.28 
1 .48  
1.74 
0.16 
0.06 
0.02 
0.05 

0 
100.0 
100.0 

76 .5  
44.9 
26.4 
15 .2  

8 .6  
2.56 

S8 
s 2  53 s5  S 7  F e r r o u s  

Cyclone S t o r a g e  b i n  Magnetic b e l t  Magnetic drum m e t a l  
r e j e c t s  by-products  d i s c h a r g e  d i s c h a r g e  r e i  e c t s  

442.9 455.8 33.3 0.7 23.6 
13,717 3 ,768  6 ,211  5 ,206  

96 633 1,019 9 24 
23.40 6.90 0.07 0 . 0 8  

64.3 
14 .1  

1.0 
0.4 
0 
0.8 
0 

19.4 

21.26 
1.39 
1.37 
0.02 
0.05 
0 .02  
0.05 

0 
100.0 

98.9 
64.5 
37.8 
22.2 
15.5 

10.4 
2.70 

1.0 
1.0 
2.3 

1 3 . 3  
67.25' 

2.5 
8.4 
4 . 3  

6.89 
52.60 

1.21 
0.47 

12.8 
87.2 
30.7 

8 . 3  
2.7 
1.8 
0.9 

38.9 
1.79 

t r  0 
0 . 2  0 
0.4 0 

t r  0 

11.8 0 
0 0 
0 . 3  t r  

87 .3  lo&' 

12.09 
75.35 

9.69 
0 .80  

12.69 
86.43 

0.05 
0.002 

0 
100.0 

99.1 
60 .3  
13.0 

1.6 
0 .1  

16 .0  
1.66 

- a /  Nugget izer  down f o r  3 days .  During t h e s e  3 days (Tuesday through Thursday) a l l  S5 was s t o c k p i l e d  and r e r u n  
through p l a n t  when n u g g e t i z e r  was back i n  o p e r a t i o n  on F r i d a y .  
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Table B-1k .  SIR(HARY OF PROCESSING PLANT MATERIAL PLOWS AND CHARACIERISTICS FOR WEEK OF JANUARY 13, 1975 
(Production week 15) Q 

Quantity ( M g )  
Heating value (kJ/kg) 
B u l k  densi ty  (kg/m3) 
Moisture (wt. 9.) 

C o q o s i t i o n  (wt. %) 

Paper 
P l a s t i c  
Wood 
Glass 
Magnetic metal 
Other me t a  1s 
Organics 
Miscellaneous 

( t r  = t r a c e )  

Chemical ana lys i s  (wt. 7.1 
Ash 
Fe (Fe203) 
A 1  (A1203) 
cu (CUO) 
Pb (PbO) 
N i  (NiO) 
Zn (ZnO) 

Visual ana lys i s  (wt. 9.) 
Fe 
Tin cans 
A1 
c u  

Size (mm) 
Percent l a rge r  than 63.5 
Percent l e s s  than 63.5 
Percent l e s s  than 38.1 
Percent l e s s  than 19.1 
Percent l e s s  than 9.5 
Percent l e s s  than 4.8 
Percent  l e s s  than 2.4 

P a r t i c l e  s i z e  
Geometric mean diameter (m) 
Geometric standard deviat ion 

s1 
M i l l  

d ischarge 

463.8 
12,757 

70 
21.20 

56.0 
6.6 
0.3 
1.6 

12.9 
1.1 
4.1 

17.4 

16.52 
0.61 
1 . 2 2  
0.02 
0.03 
0.01 
0.05 

2.5  
97.5 
88.6 
55.7 
25.3 
13.9 

8.8 

14.2 
2.59 

s2 
Cyclone 

discharge 

394.6 
11,915 

83 
22.50 

86.9 
2.1 
0.7 
0.2 
0 
0 
0.5 
9.6 

19.81 
0.54 
1.42 
0.01 
0.04 
0.01 
0.05 

0 
100.0 
98.8 
69.9 
35.0 
18.1 
13.3 

10.7 
2.51 

s 3  s5  

discharge r e i e c t s  

490.6 41.1 

Storage bin Magnetic b e l t  

5,706 
711 

10.60 

0.1 
0.8 
1.1 

17.3 
56.4 
0.6 

18.6 
5.1 

57 
Magnetic drum 

r e  l e c t  a 

0.1 
6,347 
1.001 

0.23 

0 
0 . 5  
0.3 

t r  
71.9 
23.3 
0 
4.0 

6.62 9.98 
42.82 70.84 

2.33 12.47 
0.05 1.50 

0 
100.0 
94.2 
44.1 
15.9 
4.5 
1.8 

17.5 
1.96 

58 
Ferrous 

metal 
by-Droducte 

28.0 
5,244 
1,033 

0.11 

0.1 
t r  
0 

t r  
99.7 
0.1 
0 
0.1 

11.79 
86.80 

0.07 
0 

0 
100.0 
100.0 
62.8 
14.2 
0.4 
0.1 

15.7 
1.62 
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Table B - l m .  SUMMARY OF PROCESSING PLANT MATERIAL FLOWS AN0 CHARACTERISTICS FOR WEEK OF JANUARY 20, 1975 
(Production veck 16) 

Quan t i ty  (Ms) 
Heating value (W/kg) 
Bulk dens i ty  (kg/m3) 
Moisture (u t .  Z) 

Composition (wt. 7.) 

Paper 
P l a s t i c  
Wood 
Glass 
Magnetic metal 
Other metals 
Organics 
Miscellaneous 

Chemical ana lys i s  (wt. Xl 
Ash 
Fe (Fe2O3) 
A 1  (A1203) 
cu (CUO) 
Pb (PbO) 
N i  (NiO) 
Zn (ZnO) 

( t r  - t r ace )  

Visual  ana lys i s  (wt. %) 
Fe 
Tin cans 
A 1  
cu 

S ize  (mn) 
Percent l a rge r  than 63.5 
Percent less than 63.5 
Percent  less than 38.1 
Percent  l e s s  than 19.1 
Percent l e s s  than 9.5 
Percent  less than 4.8 
Percent less than 2.4 

P a r t i c l e  s i z e  
Geometric mean diameter (mm) 
Geometric s tandard dev ia t ion  

s1 
M i l l  

d ischarge 

632.0 
14,573 

77 
9.25 

s 2  5 3  

dischnrne di icherne 

533.9 508.1 

Cyclone Storage b i n  

14,260 
83 

7.92 

57.1 64.4 
3.2 1.9 
3.2 1.7 
5.9 4.4 
7.3 0 
0.9 0 
1.1 4.2 

21.3 23.4 

18.70 22.65 
0.77 0.67 
1.47 1.58 
0.02 0.02 
0.05 0.05 
0.01 0.02 
0.05 0.10 

2.5 0 
97.5 100.0 
96.3 96.2 
67.9 66.2 
33.3 33.7 
18.5 18.7 
11.1 12.4 

11.2 11.2 
2.56 2.58 

160 

S8 
s5 s 7  Ferrous 

re 1 ects re 1 ec ts by-products 

48.8 0.9 24.7 

Magnetic b e l t  Magnetic drum metal 

6,065 6,742 5,213 
703 1,020 995 

7.44 0.05 0.03 

0.4 
0.9 
1.9 

20.8 
44.6 

7.7 
9.2 

14.5 

2.68 
28.51 
7.68 
0.19 

0 
100.0 
100.0 
59.1 
28.6 
8.4 
3.4 

13.5 
2.08 

0 
0.3 
0 

t r  
90.7 

8.2 
t r  
0.8 

9.90 
75.26 
10.60 
0.90 

0 
0 
0 
0 

99.8 
0.2 
0 

t r  

12.20 
86.57 

0.10 
0.001 

0 
100.0 
98.7 
57.5 

8.0 
0 .3  
0 

17.3 
1.57 



T a b l e  8 - l n .  S W R Y  OF PROCESSING PLANT MATERIAL FLOWS AND CHARACTERISTICS FOR WEEK OF J A N U A R Y  2 7 ,  1975 
(Product ion  week 17) 

Q u a n t i t y  (Mg) 
Heat ing  va lue  ( W / k g )  
Bulk d e n s i t y  (kg/m3) 
Mois ture  (wt. 7.) 

Composition (wt. Z) 

Paper  
P l a s t i c  
Wood 
Glass  
Magnetic meta l  
0 t h e r  me t a  1 s  
Organics  
Misce l laneous  

Chemical a n a l y s i s  (wt. %l 
Ash 
Fe (Fe203)  
A 1  (A12031 
c u  (CUO) 
Pb (PbO) 
N i  (NiO) 
Zn (ZnO) 

Visua l  a n a l y s i s  ( v t .  7,) 
Fe 
T i n  cans 
A 1  
cu 

( t r  = t r a c e )  

S i z e  (mm) 
P e r c e n t  l a r g e r  t h a n  63.5 
P e r c e n t  l e s s  than  63.5 
Percent  less than  38.1 
P e r c e n t  l e s s  than  19.1 
Percent  l e s s  t h a n  9.5 
P e r c e n t  l e s s  t h a n  4.8 
Percent less than  2.4 " 

P a r t i c l e  s i z e  
Geometr ic  mean d iameter  (mu) 
Geomet r i c  s t a n d a r d  d e v i a t i o n  

s 1  
M i l l  

d i s c h a r g e  

661.8 
10,232 

130 
29.90 

55.9 
3.5 
0 .2  
8 . 2  
8.9 
0 .5  
0 . 2  

22.6 

20.22 
0 .30  
1.61 
0.02 
0.03 
0.01 
0 .04  

2.9 
97 .1  
97.1 
71.4 
52.8 
34.2 
18.5 

8 .1  
2.91 

s 2  
Cyclone 

d i s c h a r g e  

541.1 
10,339 

104 
27.80 

62.0 
2.5 
1 . 2  
3.1 
0 
0 .3  
3 .1  

27.8 

22.81 
0.48 
1.67 
0.02 
0.04 
0.01 
0.07 

0 
100.0 
92.0 
50.0 
36.4 
20.5 
12.5 

12.5 
2.85 

s3 s5 

d i s c h a r g e  r e l e c t s  

547.6 62.2 

S t o r a g e  b i n  Magnetic b e l t  

5,942 
607 

6.93 

0 . 8  
1 . 3  
0.9 
5 .9  

69.2 
8 .5  
9.7 
3.7 

4.00 
54.91 

1.77 
0.65 

6 . 9  
9 3 . 1  
67.9 
37.0 
14.4 

2.0 
0 . 7  

23.1 
2.15 

s 7  
Magnetic drum 

r e j e c t s  

0 . 5  
7 ,472  

982 
0.58 

t r  
0 
0 

t r  
94.3 
4 . 9  
0 
0 .8  

8.65 
68.60 
18.39 
0.60 

58 
F e r r o u s  

meta l  
by-products  

15.5 
5 ,203  

956 
0.13 

0 
0 
0 
0 

99.8 
t r  

0 
0 . 2  

8.39 
89.98 

0 .04  
0.002 

0 
100.0 
100.0 
62.0 

7 . 2  
0 .4  
0 

16 .8  
1.53 
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Table 8-10. SUMMARY OF PROCESSING PLANT W T E R I A L  FLOWS AND CHARACTERISTICS FOR WEEK OF PEBRUARY 3 ,  1975 
(Production week 18) 

S8 
s1 s 2  s 3  s 5  s 7  Ferrous 

M i l l  Cyclone Storage b in  Magnetic b e l t  Magnetic drum metal 
discharge dFecharge discharge r e l e c t s  r e j e c t s  by-products 

Quan t i ty  ( M g )  
Heating value (!d/kg) 
Bulk densi ty  (kg/m3) 
Moisture (wt. %) 

Composition (wt. %) 

Paper 
P l a s t i c  
Wood 
Glass  
Magnetic metal 
Other metals  
Organics 
Miscellaneous 

Chemical ana lys i s  (wt. %) 
Ash 
Fe (Fe203) 
A 1  (A1203) 
c u  (CUO) 
Pb (PbO) 
N i  ( N i O )  
Z" ( Z " 0 )  

Visual ana lys i s  (wt. %l 
Fe 
Tin cans 
A1 
cu 

Size (nun) 
Percent  l a rge r  than 63.5 
Percent l e s s  than 63.5 
Percent l e s s  than 38.1 
Percent l e s s  than 19.1 
Percent  l e s s  than 9.5 
Percent l e s s  than 4.8 
Percent  less than 2.4 

( t r  = t r ace )  

P a r t i c l e  s i z e  
Geometric mean diameter (mm) 
Geometric s tandard devia t ion  

652.5 492.7 482.5 42.9 0.7 33.7 
11,962 11,822 5.048 6,468 5,343 

111 64 6 26 1,033 988 
21.70 24.40 17.10 0.22 0.18 

69.4 75.2 
2.4 3.2 
2.3 0.4 
4.0 1.1 
9.7 0 
0.8 0.1 
0.7 1.1 

10.7 18.9 

21.53 17.69 
1.03 0.35 
1.34 1.37 
0.02 0.01 
0.05 0.02 
0.02 0.01 
0.06 0.08 

0.7 
99.3 
97.4 
36.6 
21.4 
11.6 
7.7 

16.0 
2.40 

3.2 
96.8 
88.9 
63.5 
36.5 
15.9 
9.6 

12.2 
2.67 

1.1 
t r  
0 

45.2 
5.6 
7.5 

30.8 
9.8 

2.16 
5.72 
1.66 
0 .17  

0 
100.0 
100.0 
80.0 
41.9 
10.4 

2.2 

10.7 
1.95 

0 
0.7 
0 
0.1 
88.0 
10.2 
0 
1.0 

11.18 
74.74 
10.68 
0.50 

0 
0 
0 
0 

98.5 
1.3 
0 
0.2 

7.19 
90.44 

0.60 
0.10 

0 
100.0 
100.0 
55.2 
14.1 

1.8 
0 .2  

16.5 
1.69 
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Table B-lp. S W R Y  OF PROCESSING PLAm MATERIAL FLOWS AND CHARACTERISTICS FOR WEEK O F  F E B R U R Y  10, 1975 
(Production vsek 19) 

Quant i ty  (np) 
Heating value (kJ/kg)  
Bulk dens i ty  (kg/m3) 
Moisture (wt. %) 

Composition (wt. %) 

Paper 
P l a s t i c  
Wood 
Class  
Magnetic metal 
0 t h e r  met a I s  
0 rga n i c s  
Miscel laneous 

Chemical ana lys i s  (wt. %) 
Ash 
Fe ( F e p 3 )  
A 1  (A1203) 
c u  (CUO) 
Pb (PbO) 
N i  (NiO) 
Zn (ZnO) 

( t r  = t r ace )  

F e  
Tin cans 
A 1  
cu 

Size (m) 
Percent l a rge r  than 63.5 
Percent l e s s  than 63.5 
Percent l e s s  than 38.1 
Percent  l e s s  than 19.1 
Percent less than 9.5 
Percent  l e s s  than 4 .8  
Percent  l e s s  than 2.4 

P a r t i c l e  s i z e  
Geometric mean diameter (m) 
Geometric s tandard dev ia t ion  

S8 
s 1  s 2  s3 5 5  s7 Ferrous 

M i l l  Cyclone Storage bin Magnetic b e l t  Magnetic drum metal 
bv-producta discharge discharge discharge r e j e c t s  r e i e c t s  

378.0 320.1 372.5 31.0 0.6 26.3 
10.277 11,775 6,456 6,033 5,195 

123 77 711 1.001 918 
19.20 17.80 14.10 0.16 0.03 

70.9 67.6 
1.8 6.6 
0.7 0.4 
0.4 7.7 
2.1 0 
0.4 0 .4 
4 .4  0 

19.3 17.3 

22.62 23.30 
1.37 1.06 
1.11 1.42 
0.02 0.01 
0.04 0.05 
0.02 0.02 
0.08 0.12 

3.0 
97.0 
91.0 
72.0 
43.0 
25.0 
16.0 

9.7 
2 . 8 8  

0 
100.0 
92.9 
74.3 
13.4 
8.4 
6.1 

14.0 
2 . 0 9  

0.1 
0 . 2  
2.3 

38.3 
22.0 
5.1 

27.3 
4.7 

2.49 
9.02 
5.24 
0.04 

0 
100.0 
94.6 
56.0 
24.6 
4.9 
2.0 

15.2 
2.03 

t r  
0.1 
0 

t r  
93.9 

5.3 
0 
0.7 

13.58 
76.98 
5.89 
0.30 

t r  
t r  

0 
0 

100.0 

0 
t K  

t r  

9.00 
89.37 

0.07 
0 

0 
100.0 
97.8 
52.1 

8.0 
0.5 
0 .1  

18.0 
1 . 6 0  
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Table B - l q .  SUMMARY OF PROCESSING PLANT MATERIAL FLOWS AND CHARACTERISTICS FOR WEEK OF FEBRUARY 17, 1975 
(1 day only--February 20, 1975) 

(Production week 20) 

Quantity (Ng) 
Heating value (kJ/kg) 
Bulk density (kg/m3) 
Moisture (wt. %) 

Composition (ut. %) 

Paper 
Plastic 
Wood 
Glass 
Magnetic metal 
Other meta l s  
Organics 
Miscellaneous 

(tr = trace) 

Chemical analysis (wt. %) 
Ash 
Fe (Fe203) 
A1 (A1203) 
cu (CUO) 
Pb (PbO) 
Ni (NiO) 
Zn (ZnO) 

Visual analysis (vt. %> 
Fe 
Tin cans 
A1 
Cu 

Size (nun1 
Percent larger than 63.5 
Percent less than 63.5 
Percent less than 38.1 
Percent less than 19.1 
Percent less than 9.5 
Percent less than 4.8 
Percent less than 2.4 

Particle size 
Geomtric mean diameter (nun) 
Geometric standard deviation 

SI 
Mill 

discharge 

86.9 
11,558 

90 
21.50 

57.4 
5 .  T 
0.4 
7.6 
10.0 
0.6 
3.1 
15.6 

24.81 
0.72 
1.20 
0.02 
0.06 
0.02 
0.06 

0 
100.0 
94.4 
55.5 
39.9 
24.3 
14.1 

10.9 
2.89 

s2 
Cyclone 
discharqe 

70.7 
13,121 

59 
18.50 

70.8 
4.0 
0.4 
7.2 
0.4 
0.4 
0.8 
16.0 

16.63 
1.33 
2.39 
0.02 
0.04 
0.03 
0.07 

0 
100.0 
78.3 
37.3 
27.7 
15.7 
9.7 

16.5 
2.87 

68  
s3 s5 57 Ferrous 

Storage bin Megnetic belt Magnetic drum metal 
discharge rejects reiecta by-prqducts 

70.7 4.6 0.2 5.5 
5,866 7,430 5,109 
879 1,067 1,149 
12.00 0.08 0.07 

0 
tr 
0 
56.5 
2.4 
9.9 
12.0 
19.2 

7.13 
20.68 
1.14 
1.06 

6.0 
94.0 
81.2 
5 2 . 1  
24.7 
7.4 
3.0 

16.8 
2.40 

0 
0.2 
0 
0.1 
87.7 
11.2 
0 
0.8 

12.09 
72.64 
12.99 
0.30 

0 
0 
0 
0 
99.7 
0.2 
0 
0.1 

3.30 
95.63 
0.20 
0 

0 
100.0 
95.4 
31.6 
4.8 
0.5 
0.3 

21.3 
1.58 
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Table B - l r .  SU!4MARY OF PROCESSING PUNK MATERIAL FLOWS AND CHARACTERISTICS FOR WEEK OF MARCH 3 ,  1975 
(Production week 21) 

Quantity ( M g )  
Heating value (W/kg)  
Bulk dens i ty  (kg/m3) 
Moisture ( u t .  “lo) 

Composition (wt. %) 

Paper 
P l a s  t l c  

Wood 
Glass 
Magnetic metal 
Other metals 
Orga n i  c s 
Miscellaneous 

Chemical ana lys i s  (u t .  X) 
Ash 
F e  (Fe203)  
A 1  (A1203) 
c u  (CUO) 
Pb (PbD) 
N I  (NiO) 
Zn (ZnO) 

Visual ana lys i s  (wt. %l 
Fe 
T i n  cans 
A1 
C U  

( t r  = t r a c e )  

Size (mm) 
Percent l a r g e r  than 63.5 
Percent less  than 63.5 
Percent l e s s  than 38.1 
Percent less than 19.1 
Percent less  than 9.5 
Percent less  than 4.8 
Percent l e s s  than 2.4 

P a r t i c l e  s i z e  
Geometric mean diameter (mm) 
Geometric s t a n d a r d  devia t ion  

S I  
Mi l l  

discharge 

510.8 
11,299 

130 
17.90 

54.2 
4 .1  
4.1 

11.7 
12.1 

1 . 0  
0.9 

11.9 

30.71 
1.17 
2.04 
0.04 
0.05 
0.02 
0.07 

0 
100.0 
99.2 
58.5 
36.9 
22.5 
14.4 

10.9 
2 . 7 3  

s 2  
Cyclone 

discharge 

433.5 
12,634 

77 
23.50 

71.2 
4 .2  
0.9 
8 .9  
0 
0 
1.6 

13.2 

15.84 
0.50 
1.21 
0.01 
0.03 
0.01 
0.06 

2.0 
98.0 
79.0 
67.0 
18.0 
10.0 
7.0 

15.2 
2.47 

S8 
53 s5 s 7  F e r r o u s  

Storege bin Plegnetic b e l t  Magnetic drum metal 
r e i e c t s  r e l e c t a  by-products discharge - 

433.5 46.5 0 .5  26.1 
5.046 5,532 5,158 

775 1,036 960 
9.50 0.03 0.12 

t r  0 
0 .6  0 . 1  
1 . 0  t r  

40.5 t r  
28.0 94.7 
7.3 4.4 
7.7 0 

14.9 0.8 

9.77 
34.03 
1.81 
0.09 

0 
100.0 
96.1 
45.1 
15.6 
4 . 8  
2.3 

17.3 
1.96 

12.60 
83.38 

3.60 
0.06 

0 
0 
0 
0 

99.9 
0.1 
0 

t r  

6.69 
92.79 

0 
0 

0 
100.0 
99.0 
55.4 
10.0 

1.0 
0.2 

17.0 
1.63 
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Table B-la. SUMMARY OF PROCESSING PUhT MATERIAL FLOWS AND CHARACTERISTICS FOR WEEK OF MARCH 10, 1975 
(Production week 22) 

Quant i ty  (Mg) 
Heating value (kJ/kg) 
Bulk dens l ty  (kg/m3) 
Moisture (wt. %) 

Composition (wt. %) 

Paper 
P l a s t i c  
Wood 
Glass 
Magnetic metal 
Other metals 
Organics 
Miscellaneous 

Chemical ana lys i s  (wt. 9.) 
Ash 
Fe (Fe203) 
A 1  (A12O-J 
cu (CUO) 
Pb (?bo) 
N i  (NiO) 
Zn ( b o )  

Visual ana lys i s  (wt. %) 
F C  

Tin  cans 
A I  
c u  

S i z e  (mm) 
Percent l a r g e r  chan 63.5 
Percent l e s s  than 63 .5  
Percent l e s s  than 38.1 
Percent l e s s  than 19.1 
Percent less than 9.5 
Percent IPSS than 4.8 
Percent l e s s  than 2.4 

P a r t i c l e  s i z e  
Geometric mean diameter (mm) 
Geometric standard devia t ion  

( t r  = t r a c e )  

S1 
Mill 

discharge 

516.8 

109 
12,288 

20.50 

65.4 
3.5 
0.8 

12.1 
11.1 
1.3 
0 
5.8 

24.41 
9.35 
1.71 
0.12 
0.14 
0.02 
0.16 

(I 

l O ( J .  0 
97.4 
77.4 
49.6 
29.6 
18.3 

8. I 
2.71 

S8 
s 2  s3 s 5  s7 Ferrous 

discharge d ischarge  relects rejects by-products 

302.4 330.7 38.4 0.5 22.8 
12,241 4,354 6,849 5.281 

77 646 1,014 982 
26.00 13.90 0.07 0.16 

Cyclone S torage  b in  Magnetic b e l t  Magnetic drum metal 

76.7 
2.6 
0.6 
3.8 
0 
0 
0 

16.3 

18.65 
2.65 
1.79 
0.03 
0.04 
0.01 
0.06 

11.3 
88.7 
76.7 
42.0 
29.3 
18.0 
12.0 

16.0 
3.17 
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1.3 
1.2 
0.4 

44.2 
10.0 
5.5 

21.4 
16.0 

7.32 
10.76 
3.87 
1.29 

0 
100.0 
93.1 
66.9 
31.5 
8.6 
3.5 

13.0 
2.17 

0 
0.3 
0 

t r  
89.0 
10.1 
t r  
0.6 

0 
0 
0 
0 

99.9 
0.1 
0 

t f  

21.19 8.89 
63.96 90.16 
12.49 0.10 
0.10 0 

0 
100.0 
99.0 
59.3 

8.5 
0 . 2  
0.1 

17.0 
1.57 



Table 8 - l t .  S W R Y  OF PROCESSING PLANT U T E R I A L  PLOWS AND CHARACTERISTICS FOR WEEK OF MARCH 17, 1975 
( 1  day only--March 20, 1975) 

(Product ion week 23) 

Quant i ty  (%) 
Heating va lue  ( k l / k g )  
Bulk dens i ty  (kglm’) 
Moisture (wt. X )  

composition (wt. % j  

Paper 
P l a s t i c  
Wood 
Glass  
Magnetic metal 
0 t her  m e t  a 1 s 
Organics 
Miscellaneous 

( t r  = t r a c e )  

ChemFcal ana lys i s  (wt. 7Q 
Ash 
Fe (Fe5J3) 
A 1  (A1203) 
cu (CUO) 
Pb (PbOl 
N i  (NiO) 
Zn (ZnO) 

Vi sua l  ana lys i s  (wt. 2)- 
Fe 
Tin  cans 
A1 
f. ‘1 

Size (rmr) 
Percent l a rge r  than 63 .5  
Percent l e s s  than 63.5 
Percent l e s s  than 38.1 
Percent  l e s s  than 19.1 
Percent less than 9.5 
Percent  l e s s  than 4.8 
Percent  less  than 2.4 

P a r t f c l e  s i z e  
Geometric meen diameter (m) 
Geometric s tandard dev i s t ion  

S1 
M i l l  

d ischarge 

152.4 
11,251 

117 
20.80 

53.1 
12.5 
5.2 
1 .1  
3.9 
0.2 
2.6 

21.4 

26.29 
1.39 
1.77 
0.03 
0.05 
0.02 
0.11 

O 
100.0 
99.5 
71.3 
49.3 
35.4 
25.4 

7 . 6  
2.91 

s 2  
Cyclone 

diecharge 

114.7 
10,268 

83 
27.10 

70.3 
5 . 1  
3.1 

t r  
0 
0 

t r  
21.5 

24.13 
0.83 
1.70 
0.02 
0.05 
0.02 
0.05 

1.7 
98.3 
96.6 
84.7 
59.3 
39.8 
27.1 

6.4 
2.84 

S8 
s3 s 5  s7  Ferrous 

Storage b i n  Magnetic b e l t  Magnetic drum metal 
by-products diachatxe r e i e c t s  rejects 

107.9 12.4 0 .2  8.6 
10,830 6,271 4,453 

686 1,044 1,008 
0.11 1.18 14.40 

0 
0.7 
4.2 

34.0 
14.8 
6.5 

24.5 
15.3 

1.50 
10.69 
10.49 
1.10 

0 
100.0 
93.8 
59.2 
26.6 
7.1 
3.0 

1 4 . 5  
2.13 

0 
0.8 
0.1 
0.3 

79.6 
16.1 
0 .1  
3.0 

0 
0 
0 
0 

99.8 
0.2 
0 

t r  

69.37 8.52 
17.99 76.18 
9.19 0.15 
0.41 0 

0 
100.0 
100.0 
62.8 
12.8 

1.7 
0.4 

15.3 
1.65 
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Table  8 - l u .  SIJX-IARY OF PROCESSING PLANT WTERIAL FLOWS A N D  CHARACTERISTICS FOR WEEK OF MARCH 24, 1975 
( P r o d u c t i o n  week 24) 

q u a n t i t y  (Ng) 
Xeat ing  v a l u e  ( k J / k g )  
B u l k  d e n s i t y  (kg/m3) 
! fo is ture  (wt. 2 )  

Composition (wt.  9 )  

Paper 
P l a s t i c  
Wood 
G l a s s  
?!agnetic meta l  
0 t her  me t a  Is 
Organics  
Y i s c e l l a n e o u s  

( t r  = t r a c e )  

Chemical a n a l v s i s  ( w t .  Z )  
Ash 

c u  ( C " O ) l /  

Pb ( P b O ) d /  
N i  (Nio)a '  
Z n  ( Z n O ) a /  

V i s u a l  a n a l y s i s  (wt .  %) 
Fe 
T i n  cans  
A 1  
c u  

s1 
H i l l  

d i s c h a r g e  

1 , 2 2 4 . 8  
11 ,062  

128 
22.47 

58.5 
4 . 1  
2.3 
1.8 
7.9 
0 .5  
2 . 1  

22.7 

16.16 
0.58 
1.70 
0.11 
0 .05  
0.01 
9.09 

S i z e  (mm) 
P e r c e n t  l a r g e r  t h a n  63.5 0 .0  
P e r c e n t  l e s s  t h a n  63.5 100.0 
P e r c e n t  l e s s  than  38.1 94.9 
P e r c e n t  l e s s  t h a n  1 9 . 1  70 .1  
P e r c e n t  l e s s  t h a n  9 .5  4 4 . 5  
P e r c e n t  l e s s  t h a n  4 . 0  29.6 
P e r c e n t  l e s s  t h a n  2.4 18 .5  

P a r t i c l e s  s i z e  
Geometric mean d i a m e t e r  (mm) 9 . 1  
Geometric s t a n d a r d  d e v i a t i o n  2.86 

s2 
Cyclone 

d i s c h a r g e  

983.6 
10,787 

91 
25.22 

57.2 
7.4 
3 .2  
2.9 
1 .4  

t r  
1 . 0  

26 .1  

23.35 
0 . 4 8  
1.35 
0.10 
0 . 0 4  
0 .01  
0.06 

0 .4  
99.6 
92.5 
70.5 
48.0 
31. 8 
22.7 

8 .6  
3.06 

s 3  s 5  

d i s c h a r g e  r e j e c t s  

1 ,119 .6  70 .8  

S t o r a g e  b i n  Magnetic b e l t  

5 ,932  
7 27 

15.29 

1.2 
1 .5  
3 . 1  

31.0 
15.5 
6 .4  

20.2 
21.0 

3.51 
7 .23  
3.52 
0.73 

2.1 
97.9 
93.3 
66.7 
33.8 
11.7 

5.4 

12.5 
2.32 

s7 
Magnetic drum 

r e l e c t s  

1 .3  
6,946 
1 ,041  

0.44 

0 
0.8 
0.4 
0.1 

86.8 
10.6 
0 . 1  
1.2 

17.58 
62 .33  
14.79 
0.47 

S8 
F e r r o u s  

meta l  
by-products  

64.4 
5,259 
1,000 

0.15 

0 
0. 
0 
0 

99.8 
0 . 1  
0 
0 . 1  

16.84 
83 .22  

0.21 
0 

0.0 
100.0 
99 .4  
59.7 
13 .3  

1 . 4  
0 . 2  

1 6 . 2  
1 .64  

a 1  Data t a k e n  from weekly composi te .  
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T a b l e  8 - l v .  SIlMMARY OF PROCESSING PLANT MATERIAL FLOWS AND CHARACTERISTICS FOR WEEK OF MARCH 3 1 ,  1975 
( P r o d u c t i o n  week 2 5 )  

Q u a n t i t y  (Mg) 
Heat ing  v a l u e  ( k J / k g )  
Bulk d e n s i t y  (kg/m3) 
Mois ture  (wt.  %) 

Composition (wt. Z) 

Paper  
P l a s t i c  
Wood 
G l a s s  
Magnetic meta l  
Other  m e t a l s  
Organics  
Misce l laneous  

Chemical a n a l y s i s  (wt. 7.) 
Ash 
Fe (Fe203):/ 
A1 ( A 1 2 0 3 ) d  
cu  (cuo)a/ 
Pb ( P b 0 ) d  
N i  (NiO)S? /  
I n  ( z n o ) d  

( t r  = t r a c e )  

V i s u a l  a n a l y s i s  (wt.  'L) 
F? 
Tin cans  
A 1  
c u  

S i z e  (mm) 
P e r c e n t  l a r g e r  t h a n  63.5 
? e r c e n t  l e s s  t h a n  63 .5  
P e r c e n t  l e s s  t h a n  38.1 
P e r c e n t  l e s s  t h a n  19 .1  
P e r c e n t  l e s s  than  9.5 
P e r c e n t  l e s s  t h a n  4 . 8  
Percent less rhan  2 . 4  

P a r t i c l e  s i z e  
Geometric mean d i a m e t e r  (mm) 
Geometric s t a n d a r d  d e v i a t i o n  

s1 
M i l l  

d i s c h a r g e  

1 , 3 8 2 . 0  
11 ,265  

102 
1 9 . 6 4  

60.1 
3 .9  
1 .7  
3.7 
6 . 4  
0.5 
4 . 2  

19 .6  

25.10 
1 . 8 2  
2.49 
0 .03  
0 .11  
0 .02  
0.06 

0 . 9  
9 9 . 1  
9 4 . 1  
63 .8  
41.3 
23.6 
1 5 . 8  

10.5 
2.81 

s 2  
Cyclone 

d i s c h a r g e  

1 , 1 3 0 . 9  

94.5 
24.15 

11,096 

6 8 . 4  
5 . 9  
3 .5  
2.4 
1.1 
0 . 1  
2.3 

16.3 

26.55 
1.12 
1 . 7 2  
0 . 0 3  
0 .05  
0.02 
0 . 0 6  

0 .3  
99 .7  
95 .7  
69 .3  
50 .4  
26.2 
1 8 . 4  

8 .9  
2.82 

s 3  s 5  

d i s c h a  rxe r e j e c t s  

1 , 1 3 0 . 9  5 4 . 2  

S t o r a g e  b i n  Magnetic b e l t  

5 , 4 3 8  
755 

12 .21  

0 . 3  
2.5 
1 . 8  

29.8 
1 5 . 1  

6 . 3  
27.4 
16 .8  

5 . 8 3  
9 . 9 9  
3.87 
0 . 8 3  

0 . 5  
9 9 . 5  
9 0 . 6  
63.5 
35.6 
12.9 

6 . 3  

12 .8  
2.39 

57 
Magnetic drum 

r e i  e c t s  

1.5 
6,301 
1 ,052  

0.11 

0 
0 .2  
0 . 1  

t r  
89 .7  

8 . 9  
t r  

1 .0  

1 9 . 8 1  
67.65 
1 0 . 0 5  

0 . 8 8  

S8 
F e r r o u s  

m e t a l  
by-products  

51.7 
5 , 1 7 1  
1,001 

0.18 

0 
0 
0 
0 

99 .9  
0.1 
0 

t r  

15 .11  
8 4 . 4 0  

0.11  
0 . 0 3  

0 .0  
100.0 

9 9 . 2  
5 5 . 1  

9 . 1  
0.6 
0.1 

17.3 
1 . 6 0  

- a /  Data t a k e n  from weekly composi te .  
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T a b l e  B - l w .  SUMMARY OF PROCESSING PLANT MATERIAL FLOWS AND CHARACTERISTICS FOR WEEK OF APRIL 7 ,  1975 
( P r o d u c t i o n  week 26) 

Q u a n t i t y  ( M g )  
H e a t i n g  v a l u e  ( W / k g )  
Bulk d e n s i t y  (kg/m3) 
Y o i s t u r e  (wt .  9.) 

Composition (wt .  %) 

Paper  
P l a s t i c  
Wood 
G l a s s  
Xagnet ic  meta l  
Other  meta ls  
Organics  
Misce l laneous  

(tr = t r a c e )  

Chenica l  a n a l y s i s  (wt.  %) 
Ash 
Fe ( F e 2 0 3 ) d  
A 1  (A1 0 ) a /  

Pb (PbO)i /  
Ni ( X i o ) d  
Zn ( z n o ) d  

V i s u a l  a n a l y s i s  (wt.  %) 
F e  
Tin  cans  
A 1  
c u  

cu (Cu0) -  a/- 

S i z e  (mm) 
P e r c e n t  l a r g e r  t h a n  63.5 
P e r c e n t  l e s s  t h a n  63.5 
P e r c e n t  l e s s  t h a n  38 .1  
P e r c e n t  l e s s  t h a n  19.1 
P e r c e n t  l e s s  than  9.5 
P e r c e n t  l e s s  than  4.8 
P e r c e n t  less t h a n  2.4 

P a r t i c l e  s i z e  
Geometric mean d i a m e t e r  (nnn) 
Geometric s t a n d a r d  d e v i a t i o n  

s1 
M i l l  

d i s c h a r g e  

1 ,333 .2  
10,576 

111 
17.67 

56.4 
4 .5  
3 .2  
2.9 
5 .0  
0.7 
6 . 1  

21.4 

31.15 
1.21 
1.86 
0 .02  
0 .22  
0.02 
0.10 

0.7 
99 .3  
96 .3  
6 7 . 1  
47 .8  
29.7 
21.3 

8.9 
2.94 

s 2  
Cyclone 

d i s c h a r g e  

1,002.7 

86.5 
15.36 

11,492 

68 .8  
3.6 
4.0 
3.4 
0 . 2  
0.3 
2.1 

17.6 

27.67 
0.99 
1.83 
0.01 
0.05 
0.01 
0.06 

0 .2  
99.8 
95.9 
68.0 
43 .8  
27.3 
19 .8  

9.3 
2.87 

s 3  s 5  

d i s  charne  r e i e c t s  
S t o r a g e  bin Magnetic b e l t  

1.016.3 88.9 
5,535 

708 
13.02 

0.1 
1 . 2  
5 . 2  

25.1 
14.1 
4 .7  

28.1 
22.5 

7 .62  
12.72 

3.28 
0 . 7 1  

1 .8  
98.2 
97.0 
68.2 
33.1 
10.5 
4 .9  

12.5 
2.18 

S7 
Magnetic drum 

r e i e c t s  

1 . 3  
6 ,516  
1 ,064  

0 .08  

0 
0.5 
0 . 3  
0 .1  

83.3 
14.4 
0.1 
1.2 

19 .49  
68.33 
11.16 

0.43 

S8 
F e r r o u s  

meta l  
by-products  

66.8 
5,147 

979 
0.23 

0 
0 
0 
0 

99.9 
0.1 

t r  
t r  

16.05 
82.79 

0.28 
0 

0.0  
100.0 
98.9 
50.0 

8.5 
6.7 
0.1 

18.0 
1.60 

A 

a /  Data t a k e n  from weekly composi te .  
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n T a b l e  8 - l x .  SUMMARY OF PROCESSING PLANT MATERIAL FLOWS A N D  CHARACTERISTICS FOR WEEK OF APRIL 14-16, 1975 
( P r o d u c t i o n  week 27) 

Q u a n t i t y  ( M g )  
H e a t i n g  v a l u e  ( k J / k g )  
Bulk d e n s i t y  (kg/m3) 
Mois ture  (we. %) 

Composition (wt . %) 

Paper  
P l a s t i c  
Wood 
G l a s s  
Magnetic m e t a l  
0 t h e r  me  t a 1 s 
Organics  
Misce l laneous  

( t r  = t r a c e )  

Chemical a n a l y s i s  (wt.  %l 
Ash 
Fe (Fe 0 ) a ’  
A 1  (A1,O ) ai 
c u  (CU6)-’ a -  
Pb ( P b 0 ) d  
x i  (NiO)a/ 
~n (zno)d 

V i s u a l  a n a l y s i s  ( w t .  yo1 
Fe 
T i n  cans  
A 1  
cu 

S i z e  (mm) 
P e r c e n t  l a r g e r  than  63.5 
P e r c e n t  l e s s  than  63.5 
P e r c e n t  l e s s  than  38 .1  
P e r c e n t  l e s s  t h a n  19.1 
P e r c e n t  less than  9 .5  
P e r c e n t  l e s s  t h a n  4 . 8  
P e r c e n t  l e s s  t h a n  2.4 

P a r t i c l e  s i z e  
Geometric mean d i a m e t e r  (m) 
Geometr ic  s t a n d a r d  d e v i a t i o n  

S8 
s1 s 2  s 3  s5 s 7  Fer rous  

Xl l  Cyclone S t o r a g e  b i n  Magnetic b e l t  Magnetic drum meta l  
d i s c h a r g e  d i s c h a r g e  d i s c h a r g e  r e i e c t s  r e i e c t s  by-products  

839.1 688.1 688.1 56.0 0 . 6  28.7 
9 ,854  11,274 5,630 6,423 5 ,170  

115 91 634 1.100 948 
22.73 22.67 14.97 0.09 0 .11  

56.7 
5 . 9  
6 . 2  
4 .6  
3.9 
0 . 3  
4 .4  

18 .0  

62.7 
3.6 
4 . 3  
2.3 
0 
0 . 5  
3 .1  

23.6 

29.08 22.99 
3.36 2.96 
4.46 5.76 
0.06 0 .05  
0 .23  0 . 1 6  
0.05 0.05 
0.16 0.19 

0 . 0  
100.0 
95.7 
76.7 
52.6 
32.2 
22.5 

7 . 7  
2.87 

0 .0  
100.0 

95 .5  
76.0 
49.8 
29.8 
20.6 

8.1 
2.82 

0 . 4  
1 . 0  
3 .4  

19.6 
5.6 
6 . 3  

26.4 
37.3 

4.60 
12.20 

2.57 
0 .64  

0 .0  
100.0 

92.9 
59.7 
29.7 
1 1 . 3  

6.0 

14.0 
2.22 

0 
0 . 5  

t r  
t r  
91.9 

6 .5  
0 
1.1 

14.35 
73.27 
10.39 

0.62 

t r  
0 
0 
0 

0 .1  
0 
0.1 

99.8 

10 .82  
88.27 

0.13 
0 

0.0  
100.0 
98.6 
52.0 
10 .2  
0 . 8  
0 . 2  

17.6 
1 .63  

- a /  Data t a k e n  from weekly composite.  
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T a b l e  B-ly.  SUMMARY OF PROCESSING PLANT MATERIAL FLOWS AND CHARACTERISTICS FOR WEEK OF APRIL 18-23, 1975 
FINE G R I N D  32 MM DIAMETER HAMMERMILL GRATE OPENINGS 

( P r o d u c t i o n  week 28) 

Q u a n t i t y  (I) 
Heat ing  v a l u e  (kJ/kg) 
Bulk d e n s i t y  (kglm3) 
Mois ture  (vt. Z) 

composi t ion  (wt. 9.) 

Paper  
P l a s t i c  
Wood 
G l a s s  
Magnetic m e t a l  
O t h e r  m e t a l s  
Organics  
H i s c e l l a n e o u s  

( t r  - t r a c e )  

s1 s 2  s3 s 5  

d i e c h a r g e  d i s c h a r g e  dfscharn&/  r e l e c t s  

869.2 641.6 641.6 64.8 
9,477 9 ,631  4,465 

147 135 736 

M i l l  Cyclone S t o r a g e  b i n  Magnetic b e l t  

24.60 25.08 7.17 

53.5 58.0 
3.7 3 . 8  
3.0 2.9 
2.2 1.8 
7 . 1  0 
0 . 6  0 .1  
6.5 3.4 

23.8 29.8 

25.71 26.15 
0.85 0.96 
1.72 1.82 
0 .01  0.02 
0.03 0.05 
0 .01  0 . 0 1  
0.07 0.07 

V i s u a l  a n a l y s i s  ( v t .  Z) 
Fe 
Tin cans  
A 1  
c u  

S i z e  (mml 
P e r c e n t  l a r g e r  t h a n  63.5 0.0 0.0 
P e r c e n t  l e s s  t h a n  63.5 100.0 100.0 
P e r c e n t  l e s s  t h a n  38.1 99.8 100.0 
P e r c e n t  less t h a n  19.1 93.3 87.9 
P e r c e n t  l e s s  t h a n  9.5 65 .2  74 .0  
P e r c e n t  l e s s  t h a n  4 . 8  41.8 51.1 
P e r c e n t  l e s s  than  2.4 27.7 36.3 

P a r t i c l e  s i z e  
Geometric mean d i a m e t e r  (mm) 5 . 3  4.4 
Geometric s t a n d a r d  d e v i a t i o n  2.33 2.33 

0.5 
1 .6  
5.6 

32.2 
31 .1  

5.7 
7 .6  

26.6 

4.47 
23.57 

3.10 
0.54 

0.0 
100.0 
100.0 

91.7 
50.9 
16.6 

6.0 

8.6 
1.94 

S 8  
s 7  F e r r o u s  

r e j e c t s  by-products  
Magnetic drum m e t a l  

0.6 38.9 
8,258 8 , 3 6 8  
1 ,376  1,286 

1.08 0.10 

0 
tr 
0 . 1  
0 .1  

98.1 
1 .3  

t r  
0.4 

0 
0 
0 
0 

99.9 
t r  

0 
0 . 1  

16.60 
79.72 

1.01 
0 .01  

- a /  S t o r a g e  b i n  comple te ly  empty a t  s t a r t  and f i n i s h  o f  f i n e  g r i n d  t e s t .  S t o r a g e  b i n  d i s c h a r g e  S3 e q u a l s  

16.08 
83.39 

0.11 
0.01 

0.0 
100.0 
100.0 

93 .4  
39.6 

3.7 
0.3 

10.4 
1.59 

cyc lone  d i s c h a r g e  S2. - b/ Data t a k e n  from weekly composite.  
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Table B-12 .  SIRa(ARI OF PROCESSING PUNT WTERLALS PLOVS AND QURACTERISTICS FOR WEEK OF APRIL 28, 1975 
(Production week 29) 

58 
s1 s 2  53 s 5  57 Ferrous 

discharge discharge discharge r e i e c t s  r e i e c t s  by-products 

1.084.3 859.7 669.2 75.1 0.9 40.3 
8,018 9.210 4.670 6,484 5.127 

178 120 681 1,048 910 

H i l l  Cyclone Storage b i n  Magnetic b e l t  Hagoetic drum metal 

31.94 31.48 14.24 0.35 0.09 

Quant i ty  (E$) 
Heating va lue  (kJ/kg) 
Bulk dens i ty  (kg/m3) 
Noisture  (u t .  7.) 

Composition (wt. 7.) 

Paper 
P l a s t i c  
Wood 
Glass  
Magnetic metal 
Other  metals  
Organics 
Miscellaneous 

( t r  - t r ace )  

Chemical ana lys i s  (ut. Z) 
Ash 
Fe (Pep3)%/ 
AI (AI o )a/ 
c u  (cu&af 
Ph (Pb0)S'  
N i  ( N i 0 ) d  
Zn (zno)%/ 

Visual ana lys i s  (ut .  %l 
Fe 
Tin cans 
A 1  
c u  

40.6 54.2 
3.1 2.7 
5.0 3.7 
3.1 3.6 
5.5 0 
0 .7  0.1 
8.0 9.3 

34.0 26.5 

29.21 23.10 
1.10 1.00 
1.72 1.75 
0.09 0.03 
0.04 0.06 
0.01 0.02 
0.13 0.08 

Size (ml 
Percent  l a rge r  than 63.5 0.4 
Percent  less than 63.5 99.6 
Percent less than 38.1 99.4 
Percent  l e s s  than 19.1 87.8 
Percent less than 9.5 61.1 
Percent l e s s  than 4.8 37.4 
Percent  less than 2.4 23.8 

P a r t i c l e  s i z e  
Geometric mean diameter (ma) 6.4 
G e o w  t r i c  s tandsrd dev ia t ion  2.56 

0.0 
100.0 
96.0 
83.1 
57.9 
36.9 
24.7 

6.9 
2.77 

0.6 
1.4 
4.9 

28.2 
14.6 
4.6 

19.7 
26.1 

8.60 
7.13 
3.19 
0.51 

0.0 
100.0 
95.1 
65.7 
35.6 
11.7 
4.4 

12.3 
2.24 

0 
0.4 
0.1 
0.2 

83.9 
13.9 
tr 

1.5 

22.16 
64.23 
10.23 
0.42 

0 
0 

t r  
0 

99.6 
0.1 
0 
0.3 

13.99 
85.32 
0.19 
0 

0.0 
100.0 
99.4 
49.3 

6.7 
0.7 
0.1 

18.3 
1.56 

a /  Data taken from veekly composite. 
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T a b l e  B- laa .  S M R Y  OF PROCESSING PLAtiT MATERIAL FLOWS A N D  CHARACTERISTICS FOR WEEK OF MAY 5 ,  1975 
A 

6ld ( P r o d u c t i o n  week 30) 

Q u a n t i t y  (Mg) 
Heat ing  v a l u e  ( k i l k g )  
Bulk d e n s i t y  (kg/m3) 
? to iscure  (wt. %) 

Composition (wt.  Z) 

Paper  
P l a s t i c  
Wood 
G l a s s  
Xagnet ic  meta l  
Other  m e t a l s  
Organics  
X i s c e l  laneous  

Chemical a n a l y s i s  (wC. %) 
Ash 
Fe (Fe203)a l  

( t r  = t r a c e )  

A 1  (Al20 )d 
cu  (CUOLl 2 

N i  (NiO)d/ 
Pb (PbO)d/ 

Zn (Zno)d 

V i s u a l  a n a l y s i s  (wt. %) 
Fe 
T i n  cans  
A 1  
cu 

S 8  
s1 s 2  s3 s 5  s 7  F e r r o u s  

M i l l  Cyclone S t o r a g e  b i n  Magnetic b e l t  Magnetic drum meta l  
d i s c h a r g e  d i s c h a r g e  d i s c h a r g e  rei  e c t s  r e i e c t s  by-products  

54 .8  44.2 275.5 4.4 0 . 2  2.1 
8 ,789  9,815 5 ,368  5,106 5 ,020  

149 123 6 20 1 ,240  1,136 
36.90 30.40 11.70 0.12 0 .18  

50.3 
3.1 
0 .5  
4.4 
5.5 
0 .5  

1 4 . 1  
21.6 

44.2 
5 . 2  
6.9 
5.2 
0 
0 
8.7 

29.8 

19.56 19.91 

S i z e  (am) 
P e r c e n t  l a r g e r  than  63 .5  0 .0  0.0 
P e r c e n t  l e s s  t h a n  63.5 100.0 100.0 
P e r c e n t  l e s s  t h a n  38.1 100.0 100.0 
P e r c e n t  l e s s  than  19 .1  92.3 96.5 
P e r c e n t  l e s s  t h a n  9.5 69.6 68.1 
P e r c e n t  l e s s  t h a n  4 . 8  40.7 48.2 
P e r c e n t  l e s s  t h a n  2.4 24.2 33.3 

P a r t i c l e  s i z e  
Geometric mean d i a m e t e r  (mm) 5.0 4.8 
Geometric s t a n d a r d  d e v i a t i o n  2.20 2.46 

0.5 
0.7 
3 . 3  

22.2 
21.2 
12 .2  
10.9 
29.0 

6.18 
10.51 
4.77 
0.88 

5.0 
95.0 
88.2 
56.6 
23.5 

5.7 
2.0 

16 .0  
2.19 

0 
0 .1  
0 

tr 
98.1 

1.4 
0 
0 .4  

0 
0 
0 
0 

9 9 . 8  
0 . 1  
0 
0 . 1  

29.96 18.97 
64.82 78.66 

1 .30  0 . 0 9  
0.08 0 

0.0 
100.0 
100.0 

75.8 
14.1 

1.5 
0.0 

14.3 
1.57 

a /  No composi te  due t o  small sample (54 .8  Mg p r o c e s s e d ) .  
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Table  8- lbb .  S W R Y  OF PROCESSING PLANT MATERIAL FLOWS AND CHARACTERISTICS FOR W E E K  OF MAY 12, 1975 
( P r o d u c t i o n  week 31) 

Q u a n t i t y  (Mg) 
H e a t i n g  v a l u e  ( k J / k g )  
Bulk d e n s i t y  (kg/m3) 
M o i s t u r e  (wt. %) 

Composition (wt.  %) 

Paper  
P l a s t i c  
Wood 
G l a s s  
Magnetic m e t a l  
0 t h e r  me t a  1s 
Organics  
Y i s c e l l a n e o u s  

( t r  = t r a c e )  

Chemical a n a l y s i s  (wt .  %) 
Ash 
Fe ( F e 2 0 3 ) d  
A 1  ( A 1 2 0 3 ) d  
c u  ( c u 0 ) a l  
Pb (PbO)S/ 
N i  ( N i 0 ) d  
Zn (zno)d/ 

V i s u a l  a n a l y s i s  (wt. %) 
Fe 
T i n  cans  
A 1  
c u  

S8 
s1 s 2  s 3  s 5  s 7  F e r r o u s  

Mill Cyclone S t o r a g e  b i n  Magnetic b e l t  Magnetic drum m e t a l  
d i s c h a r g e  d i s c h a r g e  d i s c h a r g e  r e j e c t s  r e j e c t s  by-products  

725.0 566.8 539 .6  50.3 0 . 5  15.9 
8 ,428  9,236 5 ,903  6 ,576  5 ,129  

173 144 602 1,040 985 
31.23 33.43 17.30 0.32 0.22 

33.1 41 .3  
3 .9  4.0 
8 .0  4 . 1  
2.3 4.8 
5.1 0 
0 .5  1.1 

24.0 15 .8  
22.5 28.9 

26.74 22.25 
1.01 0 .91  
1 .64  1 .48  
0.03 0.03 
0.05 0.06 
0.04 0.01 
0.07 0.05 

S i z e  (mm) 
P e r c e n t  l a r g e r  than  63.5 0.7 
P e r c e n t  l e s s  than  63.5 99.3 
P e r c e n t  l e s s  than  38.1 99.1 
P e r c e n t  l e s s  t h a n  1 9 . 1  89 .8  
P e r c e n t  l e s s  t h a n  9.5 63.7 
P e r c e n t  less t h a n  4.8 40.3 
P e r c e n t  l e s s  t h a n  2.4 25.0 

P a r t i c l e  s i z e  
Geometric mean d i a m e t e r  (mm) 6.0 
Geometr ic  s t a n d a r d  d e v i a t i o n  2.54 

0.0 
100.0 
100.0 
92.3 
73.8 
51.8 
33.9 

4.7 
2.50 

2.3 
0 .7  
3.5 

23.5 
25.1 
8 . 9  

1 5 . 3  
20.6 

3 .23  
15.76 

3.06 
0.47 

1.4 
98.6 
97 .6  
68.1 
35.5 
13.8 

5.5 

12 .4  
2.22 

t r  
0 . 3  
0 . 1  

t r  
86 .8  
10.9 

0 . 1  
1 .1  

18.84 
67.09 
11.96 
0 . 3 1  

0 
0 
0 
0 

99.9 
tr 
tr 
0 . 1  

16.17 
82.91 

0.14 
0 

0.0 
100.0 
100.0 

62.3 
11.9 

1.0 
0 .2  

16.0 
1 . 6 1  

d l  Data t a k e n  from weekly composite.  
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T a b l e  B- lcc .  SUMMARY OF PROCESSING PUWT MATERIAL FLOWS AND CHARACTERISTICS FOR WEEK OF MAY 19 ,  1975 A 

W ( P r o d u c t i o n  week 32) 

Q u a n t i t y  (Xg) 
Heat ing  v a l u e  ( k J / k g )  
Bulk d e n s i t y  (kg/m)) 
Mois ture  (wt. %) 

Composition ( v t .  %) 
( t r  = trace) 

Paper  
P l a s t i c  
Wood 
G l a s s  
Magnetic meta l  
O t h e r  m e t a l s  
Organics  
Misce l laneous  

V i s u a l  a n a l y s i s  (wt.  7.1 
F e  
T i n  cans  
.I 1 
c u  

s1 
M i l l  

d i s c h a r g e  

L66.7 
9,898 

139 
20.40 

44.3 
2.9 
2.0 
8.6 
5 . 2  
0.5 
8 . 5  

27 . B 

28.33 

S i z e  (mm) 
P e r c e n t  l a r g e r  t h a n  63.5 0.0 
P e r c e n t  l e s s  than  63.5 100.0 
P e r c e n t  l e s s  than  38 .1  98 .5  
P e r c e n t  l e s s  than  19 .1  9 3 . 1  
P e r c e n t  l e s s  than  9 .5  67 .5  
P e r c e n t  l e s s  t h a n  4 .8  43 .8  
P e r c e n t  l e s s  than  2.4 28.6 

P a r t i c l e  s i z e  
Geometric mean d i a m e t e r  (mm) 5.4  
Geometric s t a n d a r d  d e v i a t i o n  2.52 

s 2  
Cyclone 

d i s c h a r g e  

389.5 
10,404 

123 
22.40 

48.3 
7 .9  
3.3 
3 . 1  
0.9 
3.6 
4.5 

20.4 

26.55 

0.0 
100.0 

98.3 
91.9 
5 7 . 1  
41.1 
28.3 

6.1 
2.66 

58 
s 3  s 5  57 F e r r o u s  

d i s c h a r g e  r e j e c t s  r e j e c t s  by-products  

389.3 23.4 0.5 17.8 

S t o r a g e  b i n  M8gnetiC b e l t  Magnetic drum m e t a l  

6,756 5 , 6 1 8  5 ,139  
638 1 ,137  988 

10.15 0.04 0 .02  

0.5 
1.6 
3.1 

24.1 
16 .5  
10.6 
14.6 
27.9 

4.09 
13.07 

3.28 
0.25 

2.5 
97.5 
87.2 
57.0 
24.7 
8.7 
3 . 1  

16.2 
2.15 

0 
0.3 

t r  
t r  
95.9 

3.4 
t r  

0 . 4  

21.89 
73.13 
4 . 3  
0 .21  

0 
0 
0 
0 

99.9 
tr 

0 
0 . 1  

16.65 
82.73 

0 .15  
0 

0.0 
100.0 
100.0 
63.5 

7.7 
0.7 
0 .2  

16.4 
1.55 

- a /  No composi te  due t o  hammermill breakdown. 
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Table 8-ldd. SUMMARY OF PROCESSING PUNT MATERIAL FLOWS AND CHARACTERISTICS FOR WEEK OF JUNE 30, 1975 
(Production week 36) 

S 8  
s1 s 2  s 3  s 5  5 7  Ferrous 

M i l l  Cyclone S torage  b in  Magnetic b e l t  Magnetic drum metal 
by-products d i scharge  d i s c h a r s  discharue re> ec  t s  re l e c t s  

450.7* 362.8 390.0 40.8 0.6 28.1 
10,154 10,303 6,730 5,889 5,138 

131 107 6 23 1.059 958 
20.88 23.73 13.82 0.30 0.18 

Quantity (Mg) 
Heating value (k.J/kg) 
Bulk d e n s i t y  (kg/m3) 
Moisture (v t .  %) 

Composition (vt .  %) 

Paper 
P l a s t i c  
Wood 
Glass 
Magnetic metal 
Other metals 
Organics 
Miscellaneous 

Chemical ana lys i s  (v t .  %) 
Ash 
Fe (Fep3)"/ 
A 1  (A1203)d 
cu  (cuo)a/ 
P b  ( P b 0 ) d  
Ni (NiO)a/ 
Zn (zno)E/ 

Visual ana lys i s  (vt .  %) 
F e  
Tin cans 
A 1  
cu  

( t r  = t r a c e )  
47.8 
4.1 
3.3 
3.6 
7 . 2  
1.0 
5.8 

27.2 

68.8 
3.5 
2.5 
1.9 
0 
0 
1.8 

21.3 

27.32 24.43 
1.14 0.76 
2.32 2.53 
0.02 0.02 
0.05 0.04 
0.03 0.02 
0.12 0.08 

Size ( m m l  
Percent l a r g e r  than 63.5 0 
Percent l e s s  than 63.5 100.0 
Percent l e s s  than 38.1 95.2 
Percent l e s s  than 19.1 80.2 
Percent l e s s  than 9.5 53.5 
Percent l e s s  than 4.8 34.9 
Percent l e s s  than 2.4 23.5 

P a r t i c l e  s i z e  
Geometric mean diameter (mm) 7.6 
Geometric standard devia t ion  2.80 

0 
100.0 
98.0 
87.8 
61.9 
44.0 
30.7 

5.8 
2.75 

2.4 
2.4 
3.7 

30.1 
13.8 
4.3 

25.6 
18.1 

0 
0.2 

t r  
t r  
91.7 

7.6 
0 
0.5 

4.04 14.06 
14.99 78.01 
5.87 6.41 
0.84 0.25 

3.3 
96.8 
93.3 
61.8 
29.6 
11.8 
5. I 

14.0 
2. 27 

0 
0 
0 
0 

99.9 
t r  
0 
0.3 

16.82 
82.43 
0.16 
0 

0 
100.0 
99.7 
60.8 

9.7 
1.2 
0 .2  

16.5 
1.59 

~ ~~ 

a /  Data taken from veekly composite. 
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Table  B-lee.  SUMMARY OF PROCESSING PLANT MATERIAL FLOWS AND CHARACTERISTICS FOR WEEK OF JULY 7, 1975 
( P r o d u c t i o n  week 37) 

Q u a n t i t y  (Mg) 
Heat ing  v a l u e  ( ! d / k g )  
Bulk d e n s i t y  (kg/m3) 
X o i s t u r e  (wt.  %) 

Composition ( u t .  9.) 

P a p e r  
P l a s t i c  
Wood 
Glass  
Magnetic meta l  
Other  meta ls  
Organics  
Misce l ianeous  

( t r  = t r a c e )  

V i s u a l  a n a l y s i s  (.w. %) 
Fe 
Tin  cans  
A 1  
c u  

s1 
M i l l  

d i s c h a r g e  

192.2 
9,430 

142 
31.82 

41.1 
2.5 
5 .0  
1.6 
5 . 8  
0.7 
9.0 

28.3 

21.50 
1 .36  
1 .51  
0 .03  
0.04 
0 .03  
0.11 

S i z e  ( m m l  

P e r c e n t  Larger  t h a n  63 .5  2.0 
P e r c e n t  l e s s  than  63.5 98 .0  
P e r c e n t  l e s s  t h a n  38.1 91.7 
P e r c e n t  l e s s  t h a n  19.1 86.9 
P e r c e n t  l e s s  t h a n  9 . 5  63.1 
P e r c e n t  l e s s  t h a n  4 . 8  41.5 
P e r c e n t  l e s s  than  2.4 27.4 

P a r t i c l e  s i z e  

Geometric s t a n d a r d  d e v i a t i o n  2.76 
Geometric mean d i a m e t e r  (m) 6 . 1  

s 2  
Cyclone 

d i s c h a r g e  

650.7 
8,979 

132 
32.58 

62 .0  
2.1 
3 .4  
1 . 8  
0 
0 
5 . 1  

25.6 

22.02 
0.77 
1.29 
0.01 
0 .04  
0 .02  
0.05 

0 
100.0 
99.0 
88.0 
62.4 
4 4 . 3  
29.1 

5.8 
2.66 

s 3  s 5  
S t o r a g e  b i n  Magnetic b e l t  

r e j e c t s  

705.2 43.1 

d i s c h a r g e  

4,956 
599 

15.90 

0.4  
1 . 2  
7.4  

27.0 
11.3 
5.1 

25.3 
22.2 

2.59 
16.05 
6 .94  
0.35 

0 . 8  
99 .2  
95.8 
61.9 
25.3 
9 .7  
4 . 2  

13.8 
2.16 

S8 
S l  F e r r o u s  

Magnetic drum meta l  
by-products  r e j e c t s  

0.9 15.9 
5,925 5 , 1 3 2  

909 938 
0.21 0.18 

0 
0 . 2  

t r  
0 

91.5 
7 .4  
0 
0.9 

17.64 
76.12 

6 .  29 
0.20 

0 
0 
0 
0 

99.7 
t r  

0 
0 . 2  

15.45 
84.19 

0 .12  
0 

0 
100.0 
99.7 
56 .6  

6 .7  
1.0 
0 . 2  

1 7 . 3  
1.57 

51 Data t a k e n  from weekly composite.  
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T a b l e  8 - l f f .  SLMMARY OF PROCESSING PLANT UTERUL FLOWS A N D  CHARACTERISTICS FOR WEEK OF JULY 14,  1975 
( P r o d u c t i o n  week 38) 

Q u a n t i t y  (Ne) 
H e a t i n g  v a l u e  ( W / k g )  
Bulk d e n s i t y  (kglm3) 
Mois ture  (wt.  Z) 

Composition ( w t .  Z) 

Paper  
P l a s t i c  
Wood 
G l a s s  
Magnetic m e t a l  
Other  x e t a l s  
Organics  
Yis ce 1 l aneous  

( t r  = t r a c e )  

Chemical a n a l v s i s  (wt. 2)  
Ash 
Fe (Fe2O3)A’ 
A 1  (A1203)d/ 
c u  (CuO)d/ 
Pb (PbO)d/ 
Hi ( N i 0 ) d  
Zn (zno)a! 

V i s u a l  a n a l y s i s  (wt.  ?,) 
Fe 
T i n  cans 
A 1  
c u  

s1 s 2  
M i l l  Cyclone 

d i s c h a r g e  d i s c h a r g e  

834.0 739.9 

14 1 109 
9 , 9 5 8  10,120 

27.85 25.58 

46.6 
2.1 
7 . 2  
4 . 5  
h.7 

13.1 
z0.9 

0.8 

25.48 
0.87 
1.15 
0 .04  
0.07 
0 .02  
0.10 

S i z e  (mu) 

P e r c e n t  l a r g e r  than  63.5 0 
P e r c e n t  l e s s  t h a n  63 .5  100.0 
P e r c e n t  l e s s  than  38.1 99 .3  
P e r c e n t  l e s s  than  19 .1  84.9 
P e r c e n t  l e s s  t h a n  9 .5  56.7 
P e r c e n t  l ess  than  4 . 8  35.4 
P e r c e n t  l e s s  than  2.4 21.4 

P a r t i c l e  s i z e  
Geometric mean d i a m e t e r  im) 6.9 
Geometr ic  s t a n d a r d  d e v i a t i o n  2.58 

52.5 
7 . 8  
3 .8  
4 .6  
0 
0 . 4  
3.8 

27.2 

16.04 
0.69 
1.37 
0 .01  
0.05 
0 .03  
0 .06  

1.0 
99.0 
97.0 
72.9 
47.8 
32.8 
21.3 

8.5 
2.85 

s 3  s 5  57 

d i s c h a  rqe  r e j e c t s  r e j e c t s  

603.8 61 .1  1 . 0  

S t o r a g e  b i n  Magnetic b e l t  Magnetic drum 

5.150 6 , 4 6 2  
660 1 , 0 0 8  

11 .42  0.  29 

0.7 
1.0 
5 .4  

38.4 
12.5 
4 .6  
8 . 1  

29.4 

7.86 

4 .51  
0 .58  

14 .82  

0 
100 .0  
97.5 
65.8 
32.5 

8.5 
2 .7  

13 .2  
2.02 

0 . 1  
0 .6  
0 . 1  
0 . 2  

87.3 
10.6 
0 . 1  
1.1 

21.52 
68.03 

9.64 
0.37 

5 8  
F e r r o u s  

meta l  
by-products  

28.6 
5 , 0 5 7  

956 
0 .19  

t r  
0 
0 
0 

99.5 
0 . 2  
0 
0 .5  

12.55 
85.34 

0.06 
0 .02  

0 
100.0 
100.0 

55.9 
8.0 
0.6 
0 . 2  

1 7 . 3  
1.56 

- a 1  Data t a k e n  from weekly composi te  
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Table B-lgg. SUMMARY OF PROCESSING PLANT HATERIAL FLOWS AND CHARACTERISTICS FOR WEEK OF JLJLY 28, 1975 
(Production week 40) 

Quan t i ty  (Ms) 
Heating value (kT/kg) 
Bulk densi ty  (kg/m3) 
MoiJtLre (wt. 1) 

Composition (wt. 7.) 

Paper 
P l a s t i c  
Wood 
Glass 
Magnetic metal 
Other metals 
0 rganics 
Miscellaneous 

( t r  3 r r ace )  

Chemical ana lys i s  (wt. 7-1 
A s h  
Fe (Fe2O3)5/ 
A1 (A1203)Al 
cu (C"0)rll 
Pb (Pb0)al 
NI (NiO)P: 
Zn  (zno)a/ 

Visual ana lys i s  (wt. %1 
Fe 
Tin cans 
A 1  
cu 

Size (mm) 
Percent l a rge r  than 63.5 
Percent l e s s  than 63.5 
Percent  less than 38.1 
Percent  l e s s  than 19.1 
Percent  l e s s  than 9.5 
Percent l e s s  than 4.8 
Percent  less than 2.4 

P a r t i c l e  s i z e  
Geometric mean diameter (mm) 
Geometric s tandard dev ia t ion  

S8 
S1 5 2  53 s 5  s 7  Ferrous 

M i l l  Cyclone Storage bin Magnetic b e l t  Magnetic drum metal 
discharge discharge discharge re 1 e c t s r e j e c t s  bv-products 

347.1 308.3 226.6 24.3 0.4 14.2 
10,709 9,938 6,403 6,876 5,121 

120 111 633 988 918 
29.40 30.65 15.75 0.28 0.10 

48.9 
2.6 
3.2 
2.8 
5.0 
0.9 

15.3 
21.4 

, 20.01 

0 
100.0 
97.5 
84.5 
53.8 
34.5 
21.1 

7.4 
2.67 

48.6 
7.1 
3.5 
4.9 
0 
0.7 

12.5 
22.8 

22.32 

0.4 
99.6 
98.7 
77.3 
52.3 
35.9 
24.9 

7.4 
2.86 

2.1 
3.0 
7.4 

37.2 
18.4 
3.2 
9.0 

19.7 

4.46 
18.23 
7.51 
0.10 

0 
100.0 
100.0 

60.2 
25.3 
7.2 
2.2 

14.0 
1.99 

0.1 0 
0.5 0 
0.3 0 
0.4 0 

81.3 99.8 

0.1 0 .3  
1.8 0.1 

15.7 t K  

15.27 18.63 
68.27 81.07 
14.30 0.25 
0.40 0 

0 
100.0 
100.0 

56.5 
9.2 
0 .8  
0.3 

17.0 
1.59 

a /  No composite due t o  hammermill breakdown. 
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Table B-lhh. SUMMARY OF PROCESSING PLANT MATERIAL PIOUS AND CHARACTERISTICS FOR WEEK OF AUGUST 4, 1975 
(Production week 41) 

Quantity (Ms) 
Heating value (W/kg) 
Bulk density (kg/m3) 
Moisture (wt. 7,) 

Composition (wt. 7-1 
Paper 
Plastic 
Wood 
Glass 
Magnetic metal 
Other metals 
Organics 
Miscellaneous 

Chemical analysis (wt. X L  
Ash 
Fe (Fe203)d 
AI (Al203)a/ 
cu (cuo)a/ 
Pb (Pb0)d 
N i  (NiO)*/ 
Zn ( z n o ) d  

Vi~ual analysis (wt. X l  
F e  
7111 c a n s  
A 1  
CU 

s1 
Mill 

discharge 

1,027.7 
10,468 

139 
29.33 

47.4 
3.4 
5.4 
3.4 
1.3 
1.1 
7.5 
24.6 

22.94 
0.99 
1.39 
0.03 
0.04 
0.04 
0.05 

Size (mml 
Percent larger than 63.5 5.8 
Percent less than 63.5 94.2 
Percent less than 38.1 93.1 
Percent less than 19.1 68.0 
Percent less t h a n  9.5 43.0 
Percent less than 4.8 26.5 
Percent less than 2.4 15.3 

Particle size 
Geometric mean diameter (w) 10.2 
Geometric standard deviation 2.88 

5 2  
Cyclone 
discharne 

860.2 
9,262 

1 2 2  
36.10 

55.6 
5.0 
2.9 
3.4 
0 
0.6 
6.9 
25.8 

21.11 
0.92 
1.39 
0.03 
0.05 
0.03 
0.05 

0 
100.0 
98.4 
13.6 
51.3 
34.3 
21.2 

7.9 
2.84 

S8 
33 s5 57 Ferrous 

discharue retects reject8 bv-vroducts 

724.1 66.4 0.9 25.3 

Storage bin Magnetic belt Magnetic drum metal 

6,682 5,790 5,132 
601 1,033 956 
20.43 0.16 0.14 

1.1 
1.0 
5.1 
29.7 
12.5 
11.0 
19.1 
20.5 

3.01 
11.16 
4.53 
0. 24 

0 
100.0 
96.6 
69.3 
36.6 
11.6 
4.4 

12.2 
2.18 

0 
0.3 
0.1 
0 

92.8 
5.4 
0 
1.4 

16.40 
71.45 
5.14 
0.01 

0 
0 
0 
0 

99.1 
0.1 
0 
0.3 

17.13 
82.24 
0.08 
0 

0 
100.0 
100.0 
63.2 
11.5 

1.0 
0.3 

16.0 
1.61 

a/ Data taken from weekly composite. 
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T a b l e  B - l i i .  SUMMARY OF PROCESSING PUNT WTERIAL FLOWS AND CHARACTERISTICS FOR WEEK OF AUGUST 11. 1975 h 

(Product ion  week 4 2 )  

Q u a n t i t y  (Xg) 
Heat ing  v a l u e  (kJlkg)  
Bulk d e n s i t y  (kg/m3) 
Mois ture  (wt. %) 

Composition (wt.  Z) 

Paper  
P l a s t i c  
Wood 
G l a s s  
Xagnet ic  meta l  
0 t h e r  me t a  1 s 
Organics  
Y i s c e l l a n e o u s  

( t r  = t r a c e )  

Chemical a n a l y s i s  (wt.  '7.1 
Ash 
Fe (Fe$?)d/ 
A 1  (A1203)d/ 
C" (C"0,d 
Pb ( P b 0 ) d  
N i  ( x i o ) a /  
Zn (ZnO)a /  

V i s u a l  a n a l y s i s  (wt.  %) 
Fe 
T i n  cans  
A 1  
c u  

s 1  
M i l l  

d i s c h a r g e  

7 6 0 . 3  
9 , 4 1 9  

155  
30.97 

42.5 
6 . 1  
4.7 
3 .0  
6 . 5  
0 . 8  
7.5 

28.9 

23.13 
0 .70  
1.41 
0.09 
0.05 
0 .02  
0.11  

S i z e  (mm) 
P e r c e n t  l a r g e r  t h a n  63.5 0 
P e r c e n t  l e s s  than  6 3 . 5  100.0 
P e r c e n t  l e s s  t h a n  3 8 . 1  97.8 
P e r c e n t  l e s s  t h a n  1 9 . 1  78.5 
P e r c e n t  l e s s  t h a n  9 . 5  5 1 . 4  
P e r c e n t  l e s s  t h a n  4 . 8  30.7 
P e r c e n t  l e s s  t h a n  2.L 1 8 . 3  

P a r t i c l e  size 

Geometric s t a n d a r d  d e v i a t i o n  2.66 
Geometric mean d i a m e t e r  (mm) 8 . 1  

s 2  
Cyclone 

d i s c h a r g e  

567.6 
9,078 

141 
29 .70  

53.8 
4 . 9  
4 .0  
5 . 3  
0 
0.4 
6 .8  

24.9 

25.33 
0.61 
1.39 
0.05 
0 . 0 4  
0 . 1 1  
0 . 0 5  

0 
100 .0  

99 .4  
75 .9  
53 .4  
34.5 
22.4 

7.5 
2 .78 

- a /  Data taken  from weekly composite.  
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s 3  s5  

d i s c h a r g e  r e j e c t s  

5 6 3 . 0  7 2 . 0  

S t o r a g e  b i n  Magnetic b e l t  

7 , 6 5 8  
6 25 

20.17 

0 ; 2  
0 .9  
7.6 

26.5 
9 .3  
6.3 

28.5 
'20.5 

5 . 6 4  
10.11 

4 .51  
1 . 0 9  

4 . 2  
9 5 . 8  
9 4 . 2  
6 7 . 0  
31.4 
11 .3  
4.4 

13.0 
2. 25 

57 
Magnetic drum 

r e i  ec t s 

0.6 
5 , 9 0 3  
1 ,027  

0 . 2 4  

0 
0 .3  

tr 
0 . 2  

8 8 . 3  
7 . 4  
0 
3 . 8  

26 .90  
6 5 . 4 1  

6.92 
0 .15  

58 
F e r r o u s  

meta l  
by-products  

29.7 
5 ,130  

9 4 2  
0 . 2 0  

0 
0 
0 
0 

9 9 . 4  
0 . 3  
0 
0.3 

17.83 
8 1 . 6 4  

0.07 
0 

0 
100.0 
100.0 

5 2 . 0  
7 . 3  
0 . 8  
0 .3  

17.8 
1 .58  



T a b l e  B - l j j .  SUMMARY OF PROCESSING PLANT XATERIAL FLOWS A N D  CHARACTERISTICS FOP. WEEK OF AUGUST 1 8 ,  1975 
( P r o d u c t i o n  week 43) 

Q u a n t i t y  (Mg) 
Heat ing  v a l u e  ( k J / k g )  
Bulk d e n s i t y  (kg/m3) 
Mois ture  (wt. 9.) 

Composition ( v t .  %) 

Paper  
P l a s t i c  
Wood 
G l a s s  
Yagnet ic  meta l  
0 t h e r  me  t a  1 s 
Organics  
Misce l laneous  

( t r  = t r a c e )  

V i s u a l  a n a l y s i s  ( w t .  7-1 
Fe 
T i n  cans  
A 1  
c u  

s1 
M i l l  

d i s c h a r g e  

814.4 
9 ,718  

146 
34.43 

42.7 
6 .7  
4.1 
5.2 
6.8 
1 . 0  
9 . 3  

24.3 

16.69 
0 , 9 9  
1 . 1 3  
0 .03  
0 .03  
0 .03  
0.06 

S i z e  (m) 
T e r c e n t  l a r g e r  t h a n  63 .5  0 
P e r c e n t  l e s s  than  63.5 
P e r c e n t  less t h a n  38.1 
P e r c e n t  l e s s  than  19.1 
P e r c e n t  l e s s  than  9 .5  
P e r c e n t  l e s s  than  4 . 8  
P e r c e n t  l e s s  t h a n  2.4 

100.0 
96 .3  
74.9 
50.9 
32.7 , 

19.8  

P a r t i c l e  size 
Geometr ic  mean d i a m e t e r  (mm) 8 .4  
Geometric s t a n d a r d  d e v i a t i o n  2.73 

s 2  
Cyclone 

d i s c h a  t g e  

716.3 
9,624 

120 
35.33 

52.1 
4. 1 
6.2 
2.7 
0.9 
0.2 
7 . 2  

26.8 

18.18 
0.81 
1.44 
0 . 0 1  
0.07 
0.03 
0.07 

0 
100.0 

98.5 
85 .4  
58.6 
39.4 
24.0 

6.6 
2.64 

s3 55 

d i s c h a r x e  r e j e c t s  

716.3 66 .0  

S t o r a g e  b i n  Magnetic b e l t  

6 ,874  
602 

18.98 

0.6 
1 . 2  
4 .9  

34.5 
9 . 3  
4.9 
21.7 
23.1 

7.62 
9.85 
2.90 
0 .52  

0 
100.0 

94.7 
68.8 
36.6 
12 .3  
4.0 

1 2 . 2  
2.20 

s 7  
a a g n e t i c  drum 

r e j e c t s  

1.0 
6 ,024  
1,016 

0.22 

t r  
0.2 
0.1 
0 . 2  

91.1 
7 . 1  

t r  
1 .4  

S8 
F e r r o u s  

meta l  
by-products  

27.6 
5 ,123  

945 
0.30 

0 
0 
0 
0 

99.8  
0.1 
0 
0 . 2  

22.00 17.28 
68.98 81.88 

7.56 0 .08  
0.46 0 

0 
100.0 
100.0 

58.2 
8.7 
1.1 
0.4 

16.8 
1.59 

- a /  Data t a k e n  from weekly composite.  
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Table  B-lkk. SUMMARY OF PROCESSING PL4NI MATERIAL FLOWS AND CHARACTERISTICS FOR WEEK OF AUGUST 25, 1975 
( P r o d u c t i o n  week 44) 

Q u a n t i t y  (Mg) 
Heat ing  v a l u e  ( k J / k g )  
Bulk d e n s i t y  (kg/m3) 
X o i s t u r e  ( w t .  %j 

Composition ( u t .  %) 
Paper  
P l a s t i c  
Wood 
G l a s s  
Yagnet ic  meta l  
O t h e r  m e t a l s  
Organics  
Y i s c e l l a n e o u s  

Chemical a n a l y s i s  (wt. %) 
Ash 
Fe ( F e 2 0 3 ) d  
A1 (AL2o3)a/ 
c u  (Cuo)a/ 

v i  (N~o)s' 
Zn ( z n O ) d  

V i s u a l  a n a l y s i s  (wt.  ?ml 
Fe 
Tin cans  
A 1  
c u  

P b  (Pb0)d 

s 1  
M i l l  

d i s c h a r g e  

488.1 
10,249 

152 
33.65 

49.4 
6 .0  
7.9 
2 . 1  
6 .1  
0 .8  
5.7 

22.1 

17.52 
0 .68  
1.18 
0.01 
0.04 
0 .01  
0.04 

S i z e  (am) 
P e r c e n t  l a r g e r  t h a n  63.5 0 
P e r c e n t  l e s s  t h a n  63.5 100.0 
P e r c e n t  l e s s  t h a n  38 .1  100.0 
P e r c e n t  l e s s  than  19 .1  82.7 
P e r c e n t  l e s s  t h a n  9 .5  60 .2  
P e r c e n t  l e s s  than  4 . 8  38.0 
P e r c e n t  less t h a n  2.4 21.9 

P a r t i c l e  s i z e  
Geometric mean d i a m e t e r  (mm) 6.9 
Geometric s t a n d a r d  d e v i a t i o n  2.59 

52  
Cyclone 

d i s c h a r g e  

413.2 
9,838 

130 
39.70 

48.9 
4.0 
6.2 
2.9 
0 
0 . 4  
9.8 

27.9 

13.44 
0 .32  
0.88 
0.01 
0.02 
0 .01  
0.04 

0 
100.0 
99.6 
89.6 
65 .0  
44.3 
26.8 

5.9 
2.51 

s3 5 5  

d i s c h a r g e  r e j e c t s  

270.8 31.6 

S t o r a g e  b i n  Magnetic b e l t  

7,310 
498 

20.80 

0 . 2  . .  I. I 

6.3 
31.5 
13.3 

3.4 
24.5 
19 .8  

1.60 
14.14 
4.31 
0.29 

0 
100.0 

97.2 
65.6 
28.3 
i 1 . 3  
4.7 

13 .0  
2.17 

s 7  
Magnetic drum 

r e j e c t s  

0.5 
6,469 
1 , 0 1 4  

0.24 

0 
0.1 
0.1 
0.2 

93.8 
5.0 
0.1 
0.9 

24.05 
62.76 
11.06 

0.51 

58 
F e r r o u s  

m e t a l  
by-uroducts  

18.1 
5 , 1 3 5  

985 
0.16 

0 
0 
0 
0 

99.6 
0.3 
0 
0.2 

16 .18  
83.02 

0.08 
0 

0 
100.0 
100.0 

55.4 
7 .0  
0.7 
0 . 2  

17 .5  
1.56 

a /  Data taken  from weekly composite.  
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Table  B - l l l .  SLTMMARY OF PROCESSING PIANT MATERIAL FLOWS AND CXARACTERISTICS FOR WEEK OF SEPTEMBER 1, 1975 
( P r o d u c t i o n  week 45) 

Q u a n t i t y  ( M g )  
Heat ing  v a l u e  (kJ/kg)  
Bulk d e n s i t y  (kg/m3) 
Mois ture  (wt. %I 

Composition (wt. S.1 
Paper  
P l a s t i c  
Wood 
G l a s s  
Magnetic meta l  
Other  m e t a l s  
Organics  
X i s c e l l a n e o u s  

Chemical a n a l y s i s  (wt. %) 
Ash 
Fe ( F e 2 0 3 > d  
A 1  (A1203)d/ 
c u  ( C u 0 ) d  
Pb (Pb0)d‘ 
si (NiO)a’ 
Zn (ZnO)a/ 

V i s u a l  a n a l y s i s  (wt. ?,l 
Fe 
T i n  cans  
A 1  
c u  

s1 
M i l l  

d i s c h a r g e  

948.9 
1 1 , 1 3 1  

127 
28.83 

51.7 
4.6 
1.9 
4 . 8  
7.1, 
0 . 8  
6.7 

22.1 

17.14 
0.86 
1.40 
0 .03  
0 .06  
0.01 
0.10 

S i z e  ( m m l  
P e r c e n t  l a r g e r  than  63 .5  0 
P e r c e n t  l e s s  than  63.5 100 .0  
P e r c e n t  l e s s  t h a n  38 .1  98.4 
P e r c e n t  l e s s  t h a n  1 9 . 1  72.4 
P e r c e n t  l e s s  than  9 . 5  48.3 
P e r c e n t  l e s s  than  4 . 8  32.5 
P e r c e n t  l e s s  t h a n  2.4 20.9 

P a r t i c l e  s i z e  
Geometric mean d i a m e t e r  (m) 8.4 
Geometric s t a n d a r d  d e v i a t i o n  2.77 

s 2  
Cyclone 

d i s c h a r g e  

822.1 
10 ,362  

122 
34.13 

59.0 
5 . 6  
3.4  
2.8 
0 
0.3 
6.4 

22.5 

18.23 
0.58 
1.41 
0 .05  
0.05 
0 .01  
0.06 

0.5 
99.5 
98.2 
82.2 
62.7 
44.6 
28.2 

6.2 
2.81 

- a /  Data t a k e n  from weekly composite.  
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58 
s 3  s5 57 F e r r o u s  

S t o r a g e  b i n  Magnetic b e l t  Magnetic drum meta l  
r e j e c t s  by-products  d i s c h a r g e  r e i e c t s  

822 .1  61 .2  1 . 0  33.0 
6,695 6 ,231  5.113 

581 1 ,000  969 
14.40 0 .22  0. 25 

1.5 
1.8 
4 . 1  

38.4 
9 .9  
5 .5  

16 .2  
22.7 

5.01 
20.94 

5 . 4 5  
0.58 

0 
100.0 

88.9 
53,l 
26.2 

7 .5  
2.3 

15 .8  
2.18 

0 
0.4 
0.1 
0 .2  

81.5 
14 .0  

0 . 1  
3.8 

17 .82  
71.35 

9.25 
0.35 

0 
0 
0 
0 

99.5 
0 
0 
0 .5  

16.04 
83.41 

0 .08  
0 

0 
100.0 

99.6 
56.4 
11.0 

1 . 2  
0 . 3  

16.8 
1 .64  



Table B- lmm.  SUMMARY OF PROCESSING PLANT MATERIAL FLOWS DURING PERIODS 
WHEN REFUSE SAMPLES NOT TAKEN 

(Weekly summary - q u a n t i t y  Mg) 

s7 
Magnetic 

drum 
r e j e c t s  

S 8  
Ferrous  
metal 

by-products  

s2 
s1 Cyclone 

Raw r e f u s e  s e p a r a t o r  
t o  m i l l  bottoms 

s3 
Storage 

b in  
d ischarge  

s5 
Magnetic 

b e l t  
r e i  ec  t s 

Week o f  
19 74  

Month Day 
Week of 

product  i on  

0 . 3 d  6 10 28 265.7 222.6 261.2 19 .3  13 .6  

0 .551  7 11 11 421.6  357.2  284.6 34.7 

4.4 

22.8  

5 . 5  12 12 23 110 .8  85.5 7 2 . 6  0 . 2  

( 1 9 7 5 )  

33 

34  

35 

39 

8 7 . 0  72.6 

8 5 . 1  6 7 . 1  

86 .9  6 7 . 1  

5 3 . 4  4 0 . 3  

6 9 0 8 . 4  0 . 2  4.3 

6 16 62.6 

62 .6  

121.9 

5 . 9  

11 .5  

4 . 3  

0.1 

0.1 

0.1 

5 . 0  

5 . 4  

1 .8  

6 23 

7 2 1  

- a/ Estimated va lue  - m a t e r i a l  not  weighed. 



Table 8-2. WEEXLY SUPPLARY OF PROXIMATE AND ULTIMAATe ANALYSIS OF RENSE FUEL PRDDUCED 

Date 1974 
Wek of e &  

9 23 
9 30 

9 23 
9 30 
10 7 
10 14 
10 21 
11 18 
11 25 
12 2 
12 9 
12 30 

(1975) 
1 
1 
1 
1 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
6 
7 
7 
7 
8 
8 
8 
8 
9 

6 
13 
20 
27 
3 

10 
1 7  
3 

10 
17 
24 
31 

7 
14 

28 
5 

12 
19 
30 

7 
14 
28 
4 

11 
18 
25 
1 

18b’ 

Received moisture basis - weekly mveraRe 
Percent by weight 

mating value Volatile Fixed Oxygen (by 
Moisture Ash a t t e r  - carbon - Carbon li9 drone& d i f f e r e n c e d  Sulfur nitroKen - -  (kJ/kR) 

Stream S3 - Storage bin discbrue 
11,350 27.76 19.06 46.01 7.17 21.74 3.79 20.84 0.20 0.61 
11,268 26.94 19.32 47.01 6.73 26.35 3.72 22.97 0.15 0.55 

Stream S2 - Cyclone discharue 
11,444 
11.368 
12,926 
11,253 
12,357 
12,071 
12,890 
11.983 
14,049 
11.459 

13,717 
11.915 
14,260 
10,339 
11.822 
11,775 
13.121 
12,634 
12,241 
10.268 
10,786 
11.097 
11,492 
11,273 
9,631 
9,210 
9.815 
9,236 

10,404 
10,303 
8,979 

10,120 
9,938 
9,262 
9,078 
9,623 
9,838 
10,362 

Average Stream 52 11.167 

27.86 
26.30 
18.70 
28.98 
20.60 
21.84 
17.40 
24.50 
11.90 
28.70 

23.40 
22.50 

7.92 
27.80 
24.40 
17.80 
18.50 
23.50 
26.00 
27.10 
25.22 
20.22 
15.36 
22.67 
25.10 
31.48 
30.40 
33.43 
22.40 
23.73 
32.58 
25.58 
30.65 
36.10 
29.70 
35.33 
39.70 
34.13 

25.25 

- 

18.90 
19.87 
20.64 
16.25 
17.66 
17.46 
22.30 
18.60 
17.37 
14.80 

21.26 
19.81 
22.65 
22.81 
17.69 
23.30 
16.63 
15.84 
18.65 
24.13 
23.35 
26.55 
27.67 
22.99 
26.15 
23.10 
19.91 
22.25 
26.55 
24.43 
22.02 
21.04 
22.31 
21.11 
25.33 
18.18 
13.44 
18.23 

20.85 

- 

46.76 
45.99 
44.69 
45.13 
45.07 
51.54 
50.76 
48.25 
60.48 
47.87 

46.06 
28.36 
59.12 
43.22 
48.93 
50.43 
54.85 
36.86 
47.06 
40.75 
44.31 
45.44 
47.79 
46.73 
41.25 
38.76 
42.62 
37.61 
44.79 
45.09 
40.08 
47.14 
60.10 
34.61 
35.33 
41.31 
41.29 
41.91 

44.75 

- 

6.48 
7.84 

15.97 
9.64 

15.67 
9.11 
9.54 
8.65 

10.25 
8.63 

9.28 
29.33 
10.31 
6.17 
8.98 
8.47 

10.02 
21.80 
8.29 
8.02 
1.12 
1.19 
9.18 
1.61 
7.50 
6.66 
7.07 
6.71 
6.26 
6.75 
5.32 
6.24 
6.94 
8.18 
9.64 
5.18 
5.57 
5.13 

9.15 

- 

27.01 
26.58 
28.88 
26.62 
29.58 
30.17 
30.65 
28.18 
34.12 
27.04 

27.11 
29.22 
33.98 
24.55 
28.20 
28.97 
32.22 
30.98 
28.54 
24.35 
24.70 
26.48 
28.50 
27.84 
23.92 
23.47 
25.40 
23.59 
25.63 
26.11 
23.39 
26.12 
24.66 
22.50 
23.85 
24.13 
24.09 
25.29 

27.06 

- 

3.66 
3.76 
4.05 
3.59 
3.99 
4.62 
6.72 
4.19 
4.92 
3.93 

3.93 
4.45 
4.90 
3.90 
3.83 
4.46 
4.69 
4.79 
4.37 
3.65 
3.63 
3.74 
4.25 
4.01 
3.56 
3.53 
4.04 
3.26 
3.89 
4.12 
3.55 
4.06 
3.69 
3.28 
3.38 
3.71 
3.34 
3.74 

4.03 

- 

21.15 
22.77 
26.93 
23.88 
26.43 
25.23 
22.17 
23.83 
31.26 
25.00 

22.91 
23.37 
29.73 
20.28 
25.24 
24.11 
27.38 
24.18 
21.89 
20.21 
22.41 
22.25 
23.48 
21.97 
20.50 
17.72 
19.65 
16.83 
20.70 
20.36 
17.85 
21.83 
17.90 
16.29 
17.06 
17.98 
18.80 
17.88 

22.12 

- 

0.23 
0.19 
0.11 
0.14 
0.14 
0.17 
0.17 
0.17 
0.12 
0.09 

0.17 
0.14 
0.26 
0.20 
0.16 
0.23 
0.11 
0.18 
0.14 
0.11 
0.19 
0.26 
0.25 
0.18 
0.23 
0.17 
0.13 
0.17 
0.24 
0.15 
0.13 
0.20 
0.26 
0.16 
0.17 
0.18 
0.13 
0.15 

0.18 

- 

0.59 
0.53 
0.63 
0.54 
0.60 
0.51 
0.59 
0.53 
0.31 
0.44 

0.62 
0.51 
0.56 
0.46 
0.48 
0.53 
0.41 
0.53 
0.41 
0.45 
0.50 
0.50 
0.49 
0.34 
0.54 
0.53 
0.41 
0.47 
0.59 
0.50 
0.48 
0.57 
0.53 
0.56 
0.51 
0.49 
0.50 
0.58 

0.51 

- 

Note: 

a/ 
- bl Fine  grind 

Results (week of September 23 through November 18 and March 24 through September 1)  are arithmetic average of daily smple analyses 
Resulta (week of November 25 through Harch 17) are analyses of  weekly composite samples. 

Reported hydrogen and oxygen does not include hydrogen and oxygen i n  the moisture. 



Table 8-3a. HEATING VALUE OF MILLED REFUSE STREAMS, kJ/kg 
(Received moisture b a s i s )  

~~~ 

53 
Storage 

b i n  
discharge  

~~ ~ 

s7  
Magnetic 

drum 
rejects 

Daily 
samples 

Date 1974 
Month Day 

58 
Ferrous 
metal 

by-products 

s5 
Magnetic 

b e l t  
r e j e c t s  

s1 
M i l l  

d i scharge  

s 2  
Cyclone 

discharge  

s 4  
ADS 

heav ies  

11,317 
11,028 
10,187 
11,829 

6,144 
5,867 
5 ,881  
5,521 

5 ,291  
6,160 
5,947 
7,378 

5,135 
5,177 
5,174 
5 ,262  

9 23 
9 24 
9 25 
9 26 
9 27 

Week avg 

11,765 
9 ,640  

10,345 
10,970 
10,766 
10,697 

11,588 
11,460 
10,789 
11,587 
11,798 
11,444 

6,022 
7,615 
7 ,031  
7,784 
6,476 
6,986 

5,195 
5,189 

12,390 
11,350 

6 ,441  
5 ,971  

4,983 
5,952 

11,774 
10,468 
12,236 
10,744 

6,775 
6,193 
6,917 
6,895 

5,152 
5,187 
5,152 
5,199 

5,810 
5,795 
5,888 
6 ,623  

6,903 
6,776 
7,490 
7 ,161  

9 30 
10 1 
10 2 
10 3 
10 4 

Week avg 

9,243 
10,790 
11,769 
11,255 
10,987 
10,809 

11,590 
10,097 
10,766 
11,683 
12,702 
11,368 

11,121 
11,269 

5,163 
5,171 

5,938 
6 ,011  

5,208 
6 ,398  

7,460 
7,158 

10 7 
10 8 
10 9 
10 10 
10 11 

Week avg 

11,844 
12,085 
13,153 
13,543 
12,420 
12,609 

12,594 
12,155 
13 ,613  
13,339 
12,928 
12,926 

5,354 
5 ,108  
6,134 
4 ,292  
6,923 
5 ,5'62 

6,092 
5 ,071  
5 ,088  
5 ,194  
5,012 
5 ,291  

10 15 
10 16 
10 1 7  
10 18 

Week avg 

10,398 
10,738 
9,886 

11,889 
10 ,728  

10 ,670  
10,615 
12,117 
11,611 
11,253 

7,930 
5 ,308  
3 ,995  
6 ,103  
5 ,841  

5 ,222  
5 ,234  
5,190 
5 ,148  
5 ,199  

8,857 
6,655 
8 ,461  
7,635 

10,766 
10,672 
12,925 
13,055 
10,258 
11,535 

11,040 
12,249 
12,608 
13,192 
12 ,693  
12,356 

10 21 
10 22  
10 23 
10 24 
10 25 

Week avg 

5,115 
5 ,128  
5 ,081  
5,511 
5,124 
5,192 

5 ,428  
7,407 

11,247 
11,937 
12,249 
11,722 

11 18 
11 19 
11 20 
11 21 
11 22 

Week avg 

9,981 
11,333 
12,748 
11,885 
14,723 
12,134 

5 ,326  
5,979 
3 ,901  
4 ,941  
5,385 
5,106 

6 ,661  
7,153 
6,324 
6,310 
6,074 
6,504 

5,129 
5 ,123  
5 ,154  
5,172 
5,425 
5 ,201  

13,198 
12 ,071  

188 



Table B-3a. (Continued) 

Weekly composite 
(1974) 

11-25 
12-2 
12-9 
12-30 
(1975) 
1-6 
1-13 
1-20 
1-27 
2-3 
2-10 
2- 17 
3-3 
3- 10 
3-17 

Daily samples 
Date 1975 

Month E Y  

3 24 
3 25 
3 26 
3 27 
3 28 
3 29 

Week avg 

3 31 
4 1 
4 2 
4 3 
4 4 

Week avg 

4 7 
4 8 
4 9 
4 10 
4 11 

Week avg 

s 1  
Mill 

discharge 

11,778 
10,177 
12,404 
10,799 

6,478 
12,757 
14,573 
10,232 
11,962 
10,277 
11,558 
11,300 

11,251 
12,288 

11,525 
10,973 
10,874 
13,408 
9,835 
9,759 
11,062 

11,129 
11,674 
10,944 
10,805 
11,773 
11,265 

9,762 
10,723 
11,737 
11,121 
10,384 
9,730 
10,576 

s2 
Cyclone 

discharpe 

12,890 
11,983 
14,049 
11,459 

13,717 
11,915 
14,260 
10,339 
11,822 
11,775 
13,121 
12,634 
12,241 
10,268 

10,567 
10,994 
11,633 
10,843 
9,786 

LO, 897 
10,787 

11,357 
10,971 
12,563 
9,124 
11,467 
11,096 

11,712 
11,771 
10,649 
11,489 
12,746 
10,581 
11,492 

189 

s5 
Magnetic 

belt 
rejects 

8,050 
6,908 
5,600 
5,898 

3,768 
5,706 
6,065 
5,943 
5,048 
6,456 
5,866 
5,098 
4,354 
10,830 

7,345 
5,582 
6,465 
4,377 
6,160 
5,662 
5,932 

5,771 
5,340 
5,082 
5,102 

5,438 

6,605 
5,772 
5,641 
4,978 
4,776 
5,437 
5,535 

5,896 

s7 
Magnetic 

drum 
rejects 

6,454 
6,273 
6,639 
6,111 

6,211 
6,347 
6,742 
7,472 
6,468 
6,033 
7,430 
5,532 
6,849 
6,271 

6,407 
6,925 
6,892 
7,510 
6,883 

6,946 

5,658 
6,894 
6,706 
5,772 

6,301 

7,003 
6,410 
6,385 
6,833 
6,966 

6,515 

7,060 

6,474 

5,495 

58 
Ferrous 
metal 

by-products 

5,200 
5,162 
5,211 
5,239 

5,206 
5,244 
5,213 
5,204 
5,343 
5,195 
5,109 
5,158 
5,281 
4,453 

4,994 
5,272 
5,763 
5,054 
5,236 
5,233 
5,259 

5,160 
5,143 
5,110 
5,301 

5,171 
5,140 

5,070 
5,180 
5,194 
5,200 
5,066 
5,174 
5,147 



Table B-3a. (Continued) 

Daily samples 
Date 1975 

- Month 2 9  

4 14 
4 15 
4 16 

Week avg 

4 lad 
4 1921 
4 2 Id 
4 2 2 d  
4 2321 

Week avg 

4 28 
4 29 
4 30 
5 1 

Week avg 

5 9 
Week avg 

5 12 
5 13 
5 16 

Week avg 

5 19 
5 20 

Week avg 

6 30 
1 

7 2 
7 3 

Week avg 

7 7 
7 8 
7 9 
7 10 
7 11 

Week avg 

s 1  
Mill 

discharge 

10,620 
8,766 

10,175 
9 ,854 

8 ,354 
9,512 

13,227 
9 ,862 
6,429 
9,477 

6 ,894 
7 ,319 
7,856 
8,929 
9,093 
8,018 

8,789 
8,789 

9,540 

8,435 
8,428 

10,207 
9,588 
9,898 

9 ,580 
9 ,204 

11,498 
10,333 
10 ,154 

8,235 
10,076 
10,094 
10,635 

8,108 
9 ,430 

7,308 

s2 
Cyclone 

discharge 

11,520 
11,283 
11,018 
11 ,274 

10,201 
10,753 
10,592 

9,248 
7 ,361 
9 ,631 

7,970 
9,966 
9,314 
9,546 
9,254 
9 ,210 

9,815 
9,815 

9 ,081 

9,904 
9,236 

9,836 
10,971 
10 ,404 

10,685 
11,294 

8,813 
10 ,421 
10,303 

8,800 
6,932 
9,689 

10,657 
8,815 
8,979 

8,722 

s5 
Magnetic 

b e l t  
re jec t s  

6,127 
6 ,040 

5 ,630 

4 ,252  
4 ,455 
6,347 
4 , 8 3 4  
4,596 
4,897 

5 ,202 
5 ,878 
4 ,545 
2,805 
4,859 
4,658 

5,368 

4,724 

5,368 

4,873 
5 ,626 

5,903 

7 ,786 

6,757 

6 ,153 
6,003 
8 ,010 

6,730 

3,741 
4,902 
5 ,245 
5 ,582 

4,956 

7,209 

5,727 

6,753 

5,311 

s7 
Magnetic 

drum 
re jec t s  

6,030 
6,042 

6,423 

b/ 

5,286 
5,127 

5 ,166 

7,138 
5,837 
5,973 
6,362 
7,113 
6,471 

5,106 

!,196 

5,089 

5,162 

5,106 

5 ,675 
b/ 

6,576 

5,542 

5,619 

5,453 
5 ,684 
6 ,393 

5 ,890 

6 ,140 
6 , 0 2 1  
5,730 
5,805 

5 ,925 

7,477 

5,695 

6,029 

5,930 

58 
Ferrous 
metal 

by-products 

5,222 
5 ,152 

5,170 

b/ 
5,713 
5,125 
5,057 

5,127 

5 ,164 
5 ,133 
5 , 1 6 1  
5 ,125 

5,127 

5,135 

5,113 

5,054 

5,020 
5 , 0 2 0  

5,137 
- b/ 

5,129 

5,157 

5,140 

5 , 1 2 4  
5,127 
5 , 1 5 1  

5,138 

5 ,134 
5 , 1 2 1  
5,118 
5 ,149 

5 ,132 

5,121 

5,122 

5,148 

5,138 

190 



Table B-3a. (Concluded) 

Dai ly  samples 
Date 1975  

Day Month 

7 1 4  
7 1 6  
7 17 
7 1 8  

Week avg 

7 30 
8 1 

Week avg 

8 5 
8 6 
8 7 
8 8 

Week avg 

8 11 
a 1 4  
8 1 5  

Week avg 

8 1 9  
8 20 
8 2 1  
8 22  

Week avg 

8 28 
8 29 

Week avg 

9 2 
9 3 
9 4 
9 5 

C I  

Week avg 

Total average- 

s1 
M i l l  

discharge  

1 0 , 4 4 2  
9 , 2 7 8  

1 0 , 2 2 5  
, 9 , 8 8 6  

9 , 9 5 8  

1 0 , 4 3 2  
1 0 , 9 8 6  
1 0 , 7 0 9  

10 ,867  
8 , 9 3 4  

1 2 , 8 9 6  
8 , 4 7 9  

1 0 , 2 9 4  

1 0 , 6 0 8  
9 , 0 5 2  
8 , 5 9 5  
9 , 4 1 8  

9 , 6 2 1  
9 , 0 0 1  
9 , 9 6 3  

1 0 , 2 8 6  
9 , 7 1 8  

9 , 3 5 4  
1 1 , 1 4 4  
1 0 , 2 4 9  

10,818 

1 0 , 5 2 8  
1 1 , 1 8 6  
1 1 , 9 9 2  
1 1 , 1 3 1  

1 0 , 6 5 6  

s2 
Cyclone 

discharge  

1 0 , 4 0 2  
1 0 , 7 8 4  

9 , 3 8 3  
9 . 9 1 1  

1 0 , 1 2 0  

9 , 7 0 0  
10 ,176  

9 , 9 3 8  

9 , 7 5 7  
8 , 0 5 0  
9 , 2 5 2  
9 , 9 8 8  
9 , 2 6 2  

8 , 1 7 0  
8 , 9 8 5  

1 0 , 0 7 8  
9 , 0 7 8  

10,010 
8 , 3 0 9  

1 0 , 3 2 3  
9 , 8 5 3  
9 , 6 2 4  

9 , 7 5 8  
9 ,917  
9 , 8 3 8  

9 ,826  
1 1 , 5 5 3  
1 0 , 4 8 8  

9 , 5 8 1  
1 0 , 3 6 2  

1 1 , 1 6 7  

s5 
Magnetic 

b e l t  
r e j e c t s  

6 , 6 6 2  
4 , 3 9 4  
4 , 9 5 4  
4 , 5 9 2  
5 , 1 5 1  

6 , 7 0 2  
6 , 1 0 4  
6 , 4 0 3  

6 ,357  
6 , 9 9 5  
7 , 7 6 9  
5 ,607  
6 , 6 8 2  

8 , 9 5 7  
7 , 4 9 1  
6 , 5 2 6  
7 , 6 5 8  

6 , 1 2 3  
7 , 7 5 4  
6 , 6 2 7  
6 , 9 9 1  
6 , 8 7 4  

6 , 6 9 7  
7 , 9 2 2  
7 , 3 1 0  

6 , 9 2 4  
5 , 9 4 5  
6 , 5 7 5  
7 , 3 3 4  
6 , 6 9 5  

6 , 0 8 0  

s7 
Magnetic 

drum 
r e j e c t s  

6 , 1 6 7  
7 , 4 8 4  
5 , 9 1 3  
6 , 2 8 2  
6 , 4 6 2  

7 , 6 4 9  
6 , 1 0 3  
6 , 8 7 6  

6 , 3 2 8  
5 , 6 4 0  
5 , 7 2 1  
5 , 5 0 4  
5 , 7 9 8  

6 , 4 3 1  
5 , 5 8 6 ~  
5 , 6 9 1  
5 , 9 0 3  

5 , 7 3 5  
5 , 6 8 9  
6 , 7 0 9  
5 , 9 6 3  
6 , 0 2 4  

7 , 2 1 4  
5 , 7 2 4  
6 , 4 6 9  

5 , 7 7 9  
6 , 1 5 3  
6 , 8 7 1  
6 , 1 2 1  
6 , 2 3 1  

6 , 4 8 6  

- a /  Fine  gr ind.  
- b l  Nuggetizer down. 
- c /  Average inc ludes  weekly composites November 2 5 ,  1 9 7 4 ,  through March 1 7 ,  1 9 7 5 .  

58 
Ferrous 

metal 
by-products 

5 , 1 4 1  
5 , 1 2 6  
4 , 8 3 7  
5 , 1 2 4  
5 , 0 5 7  

5 , 1 2 3  
5 , 1 1 8  
5 , 1 2 1  

5 , 1 1 8  
5 , 1 2 6  
5 , 1 6 6  
5 ,117  
5 , 1 3 2  

5 , 1 4 7  
5 , 1 3 6  
5 , 1 0 5  
5 , 1 2 9  

5 , 1 2 1  
5 , 0 9 2  
5 , 1 1 8  
5 , 1 6 0  
5 , 1 2 3  

5 , 1 2 8  
5 , 1 4 2  
5 , 1 3 5  

5 , 1 1 4  
5 , 1 1 3  
5 , 1 0 2  
5 , 1 2 5  
5 , 1 1 4  

5 , 2 3 9  

191 



Table B-3b. BULK DENSITY OF MILLED REFUSE STREAMS, kglm3 
(Received moisture b a s i s )  

Daily 
samples 

Date 1974 
M o n t h &  

9 23 
9 24 
9 25 
9 26 
9 27 

Week avg 

9 30 
10 1 
10 2 
10 3 
10 4 

Week avg 

10 7 
10 8 
10 9 
10 10 
10 11 

Week avg 

10 15 
10 16 
10 17 
10 18 

Week avg 

10 21 
10 22 
10 23 
10 24 
10 25 

Week avg 

11 18 
11 19 
11 20 
10 21 
10 22 

Week avg 

SI 
Mill 

discharge 

117 
111 
130 
136 
104 
120 

143 
122 
135 
136 
136 
134 

130 
117 
83 
117 
112 
112 

143 
123 
155 
136 
139 

123 
109 
90 
109 
102 
107 

123 
111 
90 

102 
64 
98 

- 

- 

- 

- 

- 

- 

s2 
Cyclone 

d i sc ha rge 

95 
104 
111 
98 
104 
82 

136 
111 
102 
109 
102 
112 

102 
90 
90 
90 
77 
90 

123 
102 
93 
109 
107 

90 
83 
71 
83 
90 
83 

83 
77 
77 
77 
64 
76 

- 

- 

- 

- 

- 

- 

s3 
Storage s4 

bin ADS 
discharge heav ies  

123 615 
117 641 
109 582 
123 615 

678 123 
119 626 

- - 

136 639 
143 633 
142 607 
136 599 

569 149 
141 6 09 

- - 

s5 
Magnetic 

b e l t  
r e j e c t s  

602 
599 
564 
666 
631 
612 

588 
556 
524 
595 
718 
596 

5 94 
626 
471 
594 
594 
576 

349 
530 
537 
586 
501 

439 
620 
433 
413 
626 
506 

684 
543 
646 
626 
646 
629 

- 

- 

- 

- 

- 

- 

S6 
Nuggetizer 

feed 

620 
657 
599 
614 
612 
620 
- 

569 
607 
582 
665 
684 
621 
- 

57 
Magnetic 

d r m  
r e j e c t s  

918 
884 
891 
891 
944 
906 

950 
912 
897 
915 
910 
917 

- 

- 

937 
937 

1,046 
1,059 

1,008 
1.059 

S8 
Ferrous 
metal 

by-products 

931 
964 
944 
918 
937 
939 
- 

990 
950 
894 
944 
956 
947 
- 

945 
984 
995 

1,008 
1,036 

994 

950 
932 

1.024 
1,024 

983 

1,091 
1,001 
953 

1,001 
!,ool 
1,009 

988 
924 
976 
969 

975 
1.020 
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Tab le  B-3b. (Cont inued)  

s 5  s7 58 
S I  s 2  Magnetic Magnetic Fe r rous  

Weekly composi te  M i l l  Cyclone b e l t  drum meta l  
(1974) d i s c h a r g e  d i s c h a m e  r e j e c t s  r e j e c t s  by-products  

11-25 96 8 3  556 995 988 
12-2 123 71 465 950 916 
12-9 64 58 646 937 905 
12-30 99 80 594 1,014 899 
(1975) 
1-6 104 96 633 1.019 9 24 
1-13 7 1  83 7 1 1  1 ,001  1 ,033  
1-20 77 8 3  703 1,020 995 
1-27 130 104 607 98 2 956 
2-3 111 64 626 1,033 988 
2-10 123 77 711 1 ,001  918 
2-17 90 59 879 1,067 1,149 
3-3 130 77 775 1,036 960 
3-10 109 77 646 1,014 982 
3-17 117  83 686 1 ,044  1 ,008  

D a i l y  samples 
Date 1975 

- Month 2% 

3 24 
3 25 
3 26 
3 27 
3 28 
3 29 

Week avg 

3 31 
4 1 
4 2 
4 3 
4 4 

Week avg 

4 7 
4 8 
4 9 
4 10 
4 11 

Week avg 

136 
119 
90 

130 
155 
143 
129 
- 
104 
117  

98 
99 
91 

102 
- 

102 
143 
111 

98 
102 
111 
111 
- 

90 
77 
83 

111 
96 
96 
92 
- 

90 
83 
90 

119  
91 
95 
- 

90 
90 
98 
71 
90 
8 3  
87 
- 

684 
678 
763 
823 
678 
743 
7 28 
- 

815 
646 
743 
766 
807 
755 
- 

652 
743 
737 
690 
708 
718 
708 
- 

1 , 0 3 3  
1,059 

944 
944 

1,065 

1,042 
1,208 

1,040 
944 

1,052 
1,027 

1,052 

1,014 
1,027 
1 ,001  
1,163 
1,067 
1,112 
1,064 

1,195 

905 
982 

1,020 
956 

1,059 
1,078 
1,000 

1,008 
956 
97 6 
913 

1 ,001  
1,150 

905 
1,027 

939 
1,008 

977 
1,020 

979 
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Table B-3b. (Continued) 

Daily samples 
Date 1975 
- E2 Month 

4 14 
4 15 
4 16 

Week avg 

4 l e /  

4 2 E/ 
4 2 E/ 

4 1921 

4 2351 
Week avg 

4 28 
4 29 
4 30 
5 1 
5 2 

Week avg 

5 9 
Week avg 

5 12 
5 13 
5 1 6  

Week avg 

5 19 
5 20 

Week avg 

6 30 
7 1 
7 2 

Week avg 

7 7 
7 8 
7 9 
7 10 
7 11 

Week avg 

s1 
Mill 

discharge 

117 
117 
111 
115 
- 

149 
111 
104 
152 
213 
148 

258 
162 
175 
136 
162 
179 

- 

- 

149 
149 
- 

1 7 5  
181 
162 
173 
- 

104 
175 
140 

143 
143 
96 
141 
131 

143 
141 
143 
143 
141 
142 

L 

- 

- 

s2 
Cyclone 

discharge 

90 
90 
96 
92 

130 
104 
149 
123 
168 
135 

143 
123 
111 
104 
117 
120 

123 
123 

149 
168 
117 
145 

111 
136 
124 

130 
104 
9h 
96 
107 

- 

- 

- 

I 

- 

- 

- 

136 
152 
149 
107 
111 
132 
- 

s5 
Magnetic 

b e l t  
r e j e c t s  

633 
582 
690 
635 

814 
905 
601 
814 
846 
796 

- 

- 

7 24 
569 
7 24 
639 
750 
681 

620 
620 

- 

- 

6 7 1  
750 
388 
603 

660 
6 14 
637 

503 
690 
671 
626 
623 

633 
490 
671 
594 
607 
599 

- 

- 

- 

- 

S7 
Magnetic 
d r u m  

r e j e c t s  

1,125 
1,125 
1,052 
1,101 

bl  

1,408 
1,395 

1,376 

1,008 
1,084 
1,033 
1,084 

1,047 

1,434 

1,266 

1,027 

1,240 
1,240 

995 
- b /  

1,044 

1,163 

1,138 

1,059 
1,104 
1,001 
1,072 

1,086 

1,059 

1,101 
918 

1,014 
903 

989 
1,008 

S8 
Ferrous 

metal  
by-products 

937 
944 
963 
948 
- 

- b/  
1,557 
1,169 
1,253 

1,286 

912 
878 
89 1 
891 
902 
911 

1,163 

- 

1,136 
1,136 

963 
- b/ 

986 
1,008 

944 

989 
1,033 

969 
937 
944 
9 82 
958 
- 

905 
995 
891 
937 
963 
938 
- 
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T a b l e  8-3b. (Concluded) 

D a i l y  samples 
Date 1975 

- w Month 

7 14  
7 16 
7 17 
7 18 

Week avg 

7 30 

Week avg 

8 5 
8 6 
8 7 

Week avg 

8 11 
8 1 4  
8 1 5  

Week avg 

8 19 
8 20 
8 21 
8 22 

Week avg 

8 28 
8 29 

Week avg  

9 2 
9 3 
9 4 
9 5 

Week avg  

T o t a l  averag&/ 

- - c /  Average inc lh ,es  weekly composi tes  November 25, 1974, through March 1 7 ,  1975. 

s1 
M i l l  

d i s c h a r g e  

142 
123 
123 
175 
141 
- 

123 
1 1 7  
120 

123  
168 
123 
141 
139 

155 
194 
117  
155 

149 
162 
123 
149 
146 

168 
136 
152 

155 
143 
117 

90 
126 

122 

- 

- 

- 

- 

- 

- 

52 
Cyclone 

d l a c h a r g e  

102 
96 
77 

162 
109 

102 
1 1 7  
110 

136 
136 
143 
122 
134 

123 
168 
130 
140 

I30 
123 
123 
104 
120 

149 
111 
130 

130 
102 
117 
136 
121 

99 

- 

- 

- 

- 

- 

- 

- 

55 
Magnetic 

b e l t  
re j e c  t n  

569 
775 
711 
502 
659 

678 
588 
633 

556 
665 
562 
601 
596 

582 
582 
711 
625 

6 14 
607 
607 
582 
603 

452 
543 
498 

517 
614 
652 
543 
582 

638 

- 

- 

- 

- 

- 

- 

- 

s 7  
Magnetic 

drum 
r e j e c t s  

1 , 0 0 1  
1 , 0 0 1  
1,059 

969 
1 ,008  

903 

988 

891 
963 

1 ,001  
1,033 

- 

1,072 

972 

976 
1 ,059  
1,046 
1,027 

1 ,020  
982 

1 ,020  
!,040 
1,016 

931 

1,014 

1 ,078  
1,008 

918 
995 

1 ,060  

1 ,033  

1,097 

- 

58 
Ferrous 

m e t a l  
by-products  

903 
931 

1 ,084  
905 
956 

931 
905 
918 

912 
884 
918 
956 
918 

918 
944 
963 
942 

905 
918 

1 , 0 0 1  
956 
945 

944 

986 

995 
956 
931 
995 
969 

980 

- 

- 

- 

- 

- 

1,027 

- 

a /  Fine grind. - 
- b /  N u g g e t i z e r  down. 
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Table B-3c. MOISTURE ANALYSIS OF MILLED REFUSE STREAMS, w t .  % 

Dai ly  
samp 1 e s 

Date 1974 
Month*  

9 23 
9 24 
9 25 
9 26 
9 27 

Week avg 

9 30 
10 1 
10 2 
10 3 
10 4 

Week avg 

10 7 
10 8 
10 9 
10 10 
10 11 

Week avg 

10 15 
10 16 
10 1 7  
10 18 

Week avg 

10 2 1  
10 2 2  
10 23 
10 24 
10 25 

Week avg 

11 18 
11 19 
11 20 
11 21 
11 2 2  

Week avg 

s1 
M i l l  

d is c ha rge  

20.60 
31.00 
31.90 
27.50 
28.80 
27.96 

32.30 
32.00 
23.90 
18.00 
27.20 
26.68 

15.60 
18.70 
19.50 
17.60 
15.30 
17.34 

29.20 
27.60 
26.50 
19.90 
25.80 

23.90 
23.70 
17.50 
10.10 
19.60 
18.96 

25.50 
19.20 
20.50 
18.30 

7.70 
18.24 

s2 
Cyclone 

d i scha rge  

27.10 
26.30 
32.80 
27.80 
25.30 
27.86 

28.80 
31.00 
29.40 
24.50 
17.80 
26.30 

17.00 
20.10 
23.90 
18.20 
14.30 
18.70 

31.80 
3 2 . 3 0  
24.10 

28.98 
27.70 

23.20 
23.10 
22.50 
15.10 
19.10 
20.60 

27.40 
22.10 
24.40 
23.60 
11.70 
21.84 

s 3  
S to rage  

b i n  
d i s c h a r g e  

28.80 
31.10 
31.60 
24.90 
22.40 
27.76 

25.20 
33.00 
25.40 
27.00 
24.10 
26.94 

s 4  
ADS 

h e a v i e s  

8.00 
7.40 
6.70 
4.67 
1.10 
5.57 

0.32 
7.00 
4.80 
1.30 
7.10 
4.10 

- 

- 

s 5  
Magnetic 

b e l t  
r e j e c t s  

32.80 
12.20 
26.10 
12.60 
14.10 
19.56 

12.00 
17.90 
17.00 
14.70 

7.59 
13.84 

8.30 
13.10 
16.70 
12.00 

9.92 
12.00 

23.20 
14.50 
15.40 
14.00 
16.78 

7.80 
13.30 
15.50 
17.40 
11.10 
13.02 

15.20 
16.70 
14.00 
15.50 
12.80 
14.84 

- 

- 

S6 
Nugge t i ze r  

feed 

0.10 
0.60 
0.40 
0.30 
0.07 
0.29 

0.14 
0.30 
0.40 
0.40 
0.40 
0.33 

- 

- 

s7 58 
Magnetic Ferrous 

drum me ta l  
r e j e c t s  by -p roduc t s  

10.60 0.10 
0.40 0.60 
0.30 0.20 
0.16 0 . 2 6  

0.12 2.28 
2.75 0.26 

0.11 0.14 
0.20 0.10 
0.50 0.10 
0.51 0.20 

0.07 0.40 
0.34 0.12 

- - 

- ~ 

0.07 
0.10 
0.04 
0.10 
0.14 
0.09 
- 

0.13 
0.16 
0.16 
0.12 
0.14 
-- 

0.10 
0.20 
3.00 
0.15 
0.10 
0.71 
- 

0.31 
0.29 
0.26 
0.19 
0.02 
0.21 
- 

0.06 
0.13 
0.13 
0.07 
0.08 
0.09 
- 
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T a b l e  B-3c.  ( C o n t f n u e d )  

Week ly  composite 
( 1 9 7 4 )  

1 1 - 2 5  
1 2 - 2  
1 2 - 9  
1 2 - 3 0  
( 1 9 7 5 )  

1 -6  
1 - 1 3  
1 - 2 0  
1 - 2 7  
2-3  
2 - 1 0  
2-17  
3 - 3  
3-10  
3-17  

D a i l y  s a m n l e s  
D a t e  1 9 7 5  

Month - 
3  24 
3  25 
3  26 
3  27 
3  28 
3 29 

Week a v g  

3  3 1  
4  1 
4  2 
4  3  
4  4  

Week a v g  

4 7 
4  8  
4  9 
4  10 
4  11 
4 1 2  

Week a v g  

4  1 4  
4  1 5  
4  1 6  

Week a v g  

s1 
M i l l  

d i s c h a r g e  

20 .20  
21 .50  
2 2 . 9 0  
3 1 . 2 0  

2 0 . 9 0  
2 1 . 2 0  

9 .3  
2 9 . 9 0  
2 1 . 7 0  
19 .20  
2 1 . 5 0  
1 7 . 9 0  
2 0 . 5 0  
20.80 

1 9 . 2 0  
1 3 . 8 0  
1 8 . 8 0  
2 4 . 8 0  
2 7 . 4 0  
3 0 . 8 0  
22 .47  

2 2 . 9 0  
2 3 . 7 0  
1 9 . 0 0  
1 9 . 5 0  
1 3 . 1 0  
1 9 . 6 4  

1 8 . 5 0  
1 1 . 8 0  

18.60 
1 8 . 0 0  
1 9 . 7 0  

- 

1 9 . 4 0  
1 7 . 6 7  
- 

2 1 . 3 0  
2 3 . 3 0  
2 3 . 6 0  
2 2 . 7 3  

s 2  
Cyc 1 one 

d i s c h a r g e  

1 7 . 4 0  
2 4 . 5 0  
11.90 
28 .70  

23 .40  
2 2 . 5 0  

7 .92  
2 7 . 8 0  
2 4 . 4 0  
1 7 . 8 0  
1 8 . 5 0  
2 3 . 5 0  
2 6 . 0 0  
2 7 . 1 0  

20 .80  
1 8 . 4 0  
1 8 . 7 0  
3 3 . 0 0  
28 .90  
3 1 . 5 0  
2 5 . 2 2  

2 5 . 5 0  
2 1 . 0 0  
1 9 . 5 0  
1 9 . 4 0  
1 5 . 7 0  
20.22 

1 8 . 2 0  
1 7 . 5 0  

18.50 
1 7 . 4 0  

2 .25  

2 0 . 3 0  
2 4 . 4 0  
2 3 . 3 0  
2 2 . 6 7  
- 

s 5  
M a g n e t i c  

b e l t  
r e j e c t s  

1 4 . 9 0  
1 9 . 6 0  
1 4 . 5 0  
1 7 . 0 0  

6 . 9 0  
1 0 . 6 0  

7 .44  
6 . 9 3  

1 7 . 1 0  
1 4 . 1 0  
1 2 . 0 0  

9 . 5 0  
1 3 . 9 0  
0.11s’ 

1 4 . 5 0  
9 . 5 4  

1 7 . 6 0  
1 4 . 2 0  
2 5 . 1 0  
1 0 . 8 0  
1 5 . 2 9  
- 

1 8 . 7 0  
1 1 . 1 0  
13.00 

8 . 1 7  
1 0 . 1 0  
1 2 . 2 1  

1 7 . 5 0  
1 0 . 8 0  
17.70 
1 3 . 7 0  

9 .59  

- 

8 . 9 0  
1 3 . 0 2  
- 

1 6 . 0 0  
1 7 . 2 0  
1 1 . 7 0  
1 4 . 9 7  
- 

s7 
M a g n e t i c  

d r u m  
r e j e c t s  

0 . 2 6  
0 . 1 4  
0 . 2 3  
0 . 2 6  

0 . 0 7  
0 . 2 3  
0 . 0 5  
0 . 5 8  
0 . 2 2  
0 . 1 6  
0 . 0 8  
0 . 0 3  
0 . 0 7  
1.18 

0 . 0 5  
0 . 1 0  
0 . 1 3  
1 . 8 4  
0 . 2 8  
0 . 2 6  
0 . 4 4  
- 

0.01 
0 . 0 4  
0 . 1 7  
0.21 
0 . 1 2  
0 . 1 1  

0 . 1 8  
0.11 
0.03 
0.01 
0.06 

- 

0 . 0 9  
0 .07  
0 . 1 0  
0 . 0 9  
- 

58 
F e r r o u s  

m e  t a  1 
b y - p r o d u c t  s 

0 . 0 8  
0.06 
0 . 2 2  
0.16 

0 . 0 8  
0.11 
0 . 0 3  
0 . 1 3  
0 . 1 8  
0 . 0 3  
0.07 
0 .12  
0 . 1 6  

14.4o-a’ 

0 . 0 5  
0 . 0 4  
0 . 6 5  
0 . 0 9  
0 . 0 7  
0 . 0 2  
0 .15  
- 

0 . 1 1  
0 . 1 8  
0 . 4 9  
0 . 0 4  
0 . 0 8  
0 . 1 8  
- 
1 . 0 2  
0 . 1 8  
0.03 
0.01 
0.03 
0 . 1 1  
0 . 2 3  
- 

0 . 0 8  
0 . 1 5  
0 . 1 0  
0 . 1 1  
- 
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Q Table B-3c. (Continued) 

Daily samples 
Date 1975 

- Month 22 

4 le1 
4 19!? 
4 2 1 k I  
4 2211 
4 2&J 

Week avg 

S1 
Mill 

discharge 

29.05 
29.05 
14.90 
18.40 
31.60 
24.60 
- 

s2 
Cyclone 

d i s cha rge 

22.50 
22.50 
24.30 
19.50 
36.70 
25.10 
- 

s5 
Magnetic 

be l t  
re i ec t s  

3.07 
7.61 

11.20 
5.44 
8.53 
7.17 
- 

57 
Magnetic 

drum 
re l ec t s  

- C I  

0.00 
0.04 
1.04 
3.22 
1.08 
- 

58 
Ferrous 
meta 1 

by-products 

- c l  
0.13 
0.02 
0.10 
0.15 
0.10 
- 

4 28 29.10 30.20 12.70 0.14 0.06 
4 29 32.20 28.70 13.40 0.11 0.06 
4 30 35.30 35.90 17.50 0.47 0.13 
5 1 31.10 29.10 16.30 0.13 0.19 

0.02 5 2 
Week avg 31.94 31.48 14.24 0.35 0.09 

- 0.91 - 11.30 - 33.50 - 32.00 - 

0.18 - 0.12 - 11.70 - 30.40 - 36.90 - 5 9 
Week avg 36.90 30.40 11.70 0.12 0.18 

5 12 28.20 31.10 17.20 0.25 0.39 
5 13 33.70 34.50 13.50 C/ c l  
5 16 - 31.80 - 34.70 - 21.20 - 0 .?8 - 0.05 

Week avg 31.23 33.43 17.30 0.32 0.22 

5 19  18.60 25.40 10.20 0.06 0.03 
0.01 5 20 

Week avg 20.40 22.40 10.15 0.04 0.02 
- 0.01 - 10.10 - 19.40 - 22.20 - 

6 30 20.20 29.60 23.80 0.16 0.18 
7 1 19.90 18.80 7.57 0.09 0.12 
7 2 20.80 25.90 11.00 0.16 0.25 
7 3 

Week avg 
20.60 
23.73 
- 12.90 

13.82 
- 0.17 

0.18 
- 

7 7 34.80 3 6 - 2 0  16.10 0.39 0.26 
7 8 31.30 34.00 22.80 0.17 0.30 
7 9 32.90 32.20 11.60 0.13 0.08 
7 10 25.90 25.40 16.90 0.20 0.12 

0.15 7 11 
Week avg 31.82 32.58 15.90 0.21 0.18 

- 0.18 - 12.10 - 35.10 - 34.20 - 

7 14  26.70 27.40 19.50 0.16 0.16 
7 16 28.90 25.10 9.04 0.66 0.25 
7 17 22.20 16.50 4.83 0.08 0.21 

0.15 7 18 
Week avg 27.85 25.58 11.42 0.29 0.19 

- 0.26 - 12.30 - 33.30 - 33.60 - 
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T a b l e  B-3c .  ( C o n c l u d e d )  A 
Daily samples 

D a t e  1975 - Month & 

7 30  
8 1 

Week a v g  

8 5 
8 6 
8 7 
8 8 

Week a v g  

8 11 
8 1 4  
8 15 

Week a v g  

8 19  
8 20 
8 2 1  
8 22 

Week a v g  

8 28 
8 29 

Week a v g  

9 2 
9 3 
9 4 
9 5 

Week a v g  

Total a v e r a g e d /  

s1  
M i l l  

d i  s c h a r p e  

27.60 
31.20 
29.40 

29.70 
34.10 
20.50 
33.00 
29.33 

28.40 
33.70 
30.80 
30.97 

30.60 
40.10 
34.00 
33.00 
34.43 

34.40 
32.90 
33.65 

32.30 
26.40 
31.10 
25.50 
28.83 

24.43 

- 

- 

- 

7 

- 

- 

s2 
C y c l o n e  

d i s c h a r p e  

31.40 
29.90 
30.65 

37.10 
39.90 
33.90 
33.50 
36.10 

27.80 
30.40 
30.90 
29.70 

36.90 
42.20 
31.30 
30.90 
35.33 

39.20 
40.20 
39.70 

35.60 
31.30 
35.40 
34.20 
34.13 

25.25 

- 

- 

- 

- 

- 

- 

s5 
M a g n e t i c  

b e l t  
r e j e c t s  

14.60 
16.90 
15.75 

22.90 
27.20 
17.00 
14.60 
20.43 

23.10 
20.70 
16.70 
20.17 

20.40 
25.80 
15.80 
13.90 
18.98 

23.00 
18.60 
20.80 

16.80 
14.10 
14.70 
12.00 
14.40 

13.75 

- 

- 

- 

- 

- 

- 

s7 
M a g n e t i c  

drum 
r e  i e c  t s  

0.43 
0.12 
0.28 

0.19 
0.17 
0.09 
0.20 
0.16 

0.18 
0 .29  
0.25 
0.24 

0.12 
0.33 
0.35 
0.08 
0.22 

0.42 
0.05 
0.24 

0.08 
0.25 
0.44 
0.09 
0.22 

0.33 

- 

- 

- 

- 

- 

- 

58 
Ferrous 

me t a  1 
b y - p r o d u c t s  

0.08 
0.11 
0.10 

0.18 
0.09 
0.13 
0.16 
0.14 

0.26 
0.12 
0.23 
0.20 

0.25 
0.63 
0.20 
0.10 
0.30 

0.27 
0.04 
0.16 

0.12 
0.31 
0.35 
0.23 
0.25 

0.53 

- 

- 

- 

- 

- 

- 

a /  No r e a s o n  found f o r  u n u s u a l l y  low S5 m o i s t u r e  c o n t e n t  and  unusuall:: h i g h  S8 m o i s t u r e  c o n t e n t .  P l a n t  
o p e r a t e d  only 1 d a y  d u r i n g  week of March  17 a f t e r  s e v e r a l  d a y s  of m a i n t e n a n c e .  M a i n t e n a n c e  may 
h a v e  l e f t  d e b r i s  i n  p r o c e s s  l i n e  w h i c h  a p p e a r e d  i n  S8 a n d  S5 s a m p l e s .  

- bl F i n e  grind, - c /  Nuggetizer down. - d l  A v e r a g e  i n c l u d e s  w e e k l y  c o m p o s i t e s  November 25,  1974,  t h r o u g h  March  17 ,  1975. 
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T a b l e  B-3d. ANALYSIS OF MILLED REFUSE STRFAMS PAPER BY VISUAL ANALYSIS, W t .  % 
(Received m o i s t u r e  b a s i s )  

D a i l y  
samples 

Date 1974 
M o n t h -  

9 23 
9 24 
9 25 
9 26 
9 27 

Week avg 

9 30 
10 1 
10 2 
10 3 
10 4 

Week avg 

10 7 
10 8 
10 9 
10 10 
10 11 

Week avg 

10 15 
10 16 
10 1 7  
10 18 

Week avg 

10 2 1  

10 23 
10 24 
10 25 

i n  22 

Week avg 

11 18 
11 19 
11 20 
11 21 
11 22 

Week avg 

S1 
M i l l  

d i s c  ha rge  

47.0 
54.9 
43.7 
52.6 
61.6 
52.0 

62.0 
64.9 
63.4 
73.7 
72.0 
67.4 

47.5 
46.8 
68 .2  
20.7 
66.4 
49.9 

38.9 
53.4 
50.9 
63 .4  
51.6 

63.4 
41.7 
23.6 
52 .8  
59.0 
48 .1  

58.3 
5 4 . 5  
27.5 
73.3 
65.8 
55.9 

- 

- 

- 

- 

- 

s 2  
Cyclone 

d i s c  ha rge  

64 .6  
55 .2  
39.7 
69.9 
69.9 
58.9 

53.9 
65.6 
55.3 
56.6 
66 .3  
59.5 

42.4 
65.9 
70.6 
60.8 
48.3 
57.6 

52.5 
45 .6  
67 .2  
48 .8  
53.5 

56.2 
52.6 
63.3 
55.7 
61.4 
57 .8  

70.1 
71.8 
68.5 
46.7 
68.8 
65 .2  

- 

- 

__ 

- 

s 3  
S t o r a g e  s 4  

b i n  ADS 
d i s c h a r g e  h e a v i e s  

59 .3  1.7 
57.9 0.6 
50.5 0.5 
68.8 0 . 4  

2.0 73.5 
62.0 1.0 

- - 

69.0 3.0 
64.5 1.6 
63.5 0 .5  
65.0 3.4 

1.0 61.3 
64.6 2.0 

- - 

s 5  
Magnetic 

b e l t  
rejects 

2.5 
8 .3  
4.2 
4.0 
5.6 
4.9 

0.8 
6 .1  
3.6 
9.6 
3.0 
4 .6  

9 .6  
9 . 3  
9.4 
3 . 2  
1 . 5  
6.6 

9 .7  
9 .0  

22.0 
9 .4  

12.5 

5 .4  
10 .8  
5 . 2  

10.3 
1.8 
7.9 

1.3 
6.6 
1 . 7  
4 .7  
5.7 
4 . 0  

- 

- 

- 

- 

- 

- 

56 
Nugget izer  

feed 

0 
t r  
0 
0 
0 
t r  

0.6 
t r  
0 
0.1 
t r  
0 . 1  

- 

- 

57 
Magnetic 

drum 
r e j e c t s  

0 
0 
0 
0 
0.4 
0.1 

t r  
t r  
0 
0 
t r  
t r  

- 

- 

0 
0 
0 
0 
0 
0 
- 

58 
F e r r o u s  
metal 

by-products  

0 
0 
0 
0 
0 
0 
- 

0 
0 
0 
0 
0 
0 
- 

tr 
0 
0 
t r  
0 
t r  

0 
0 
0 
0 
0 
- 

0 
0 
0 
0 
0 
0 
- 

0 
0 
0 

0 
t r  

t K  
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Table B-3d. (Continued) 

Weekly composite 
(1974) 

11-25 
12-2 
12-9 
12-30 
(1975) 
1-6 
1-13 
1-20 
1-27 
2-3 
2-10 
2-17 
3-3 
3-10 
3-17 

Daily samples 
Date 1975 
- Month E Y  

3 24 
3 25 
3 26 

, 3  27 
3 28 
3 29 

Week avg 

3 31 
4 1 
4 2 
4 3 

Week avg 

4 7 
4 8 
4 9 
4 10 
4 11 
4 12 

Week avg 

s1 
Mill 

discharge 

74.5 
67.6 
85.0 
42.0 

44.3 
56.0 
57.1 
55.9 
69.4 
70.9 
57.4 
54.2 
65.4 
53.1 

50.8 
59.6 
61.0 
63.5 
61.3 
54.6 
58.5 

68.5 
66.1 
52.1 
54.1 
59.6 
60.1 

51.6 
51.9 
46.9 
64.5 
65.0 
58.2 
56.4 

- 

- 

- 

S? 
Cyclone 
dischars 

59.8 
88.0 
84.1 
86.5 

64.3 
86.9 
64.4 
62.0 
75.2 
67.6 
70.8 
71.2 
76.7 
70.3 

58.5 
57.9 
38.9 
63.7 
62.4 
61.6 
57.2 

68.8 
61.4 
63.6 
60.4 
87.8 
68.4 

62.7 
75.2 
69.1 
60.5 
68.3 
77.1 
68.8 

- 

- 

- 
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s5 
Magnetic 
belt 

re iects 

7.0 
5.0 
12.8 
10.6 

1.0 
0.1 
0.4 
0.8 
1.1 
0.1 
0 
tr 
1.3 
0 

0 
1.7 
0.05 
0.3 
5.4 
0 
1.2 
- 

0.5 
1.2 
0 
0 
0 
0.3 
- 

0 
0.1 
0 
0.3 
0 
0 
0.1 
- 

57 
Magnetic 
drum 

rejects 

0 
0 
0 
0 

t r  
0 
0 
tr 
0 
tr 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
- 

0 
0 
- 

0 
0 
- 

58 
Ferrous 
me ta 1 

by-products 

0 
0 
tr 
0 

0 
0.1 
0 
0 
0 
tr 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
- 

0 
0 
0 
0 
0 
0 
- 

0 
0 
0 
0 
0 
0 
0 
- 



Q T a b l e  B-3d.  ( C o n t i n u e d )  

D a i l y  s a m p l e s  
D a t e  1 9 7 5  

Month Day 

4  1 4  
4  15 
4  1 6  

Week a v g  

a /  4  18-  
a l  19-  
a /  

4  
4 21- 

a l  4  2  2- 
a l  

4  2  3- 
Week a v g  

4  28 
4  29 
4  3 0  
5  1 
5 2  

Week a v g  

5 9  
Week avg 

5 12 
5 1 3  

Week a v g  

5 1 9  
5 20  

Week a v g  

6  30 
7  1 
7  2 
7 3  

Week a v g  

7 7 
7  8  
7 9  
7  10 
7  11 

Week a v g  

S i  
M i l l  

d i s c h a r g e  

5 2 . 8  
5 8 . 0  
59 .2  
5 6 . 7  

5 4 . 1  
68 .6  
6 3 . 2  
5 2 . 7  
2 9 . 0  
5 3 . 5  

36.6 
39 .5  
36 .0  
53 .6  
37 .3  
4 0 . 6  

5 0 . 3  
50.3 

38 .7  
4 2 . 9  
1 7 . 7  
3 3 . 1  

5 4 . 2  
3 4 . 5  
4 4 . 3  

4 3 . 5  
5 7 . 7  
4 9 . 8  
4 0 . 3  
47 .8  

45 .9  
3 7 . 9  
5 6 . 3  
5 3 . 9  
4 1 . 7  
4 7 . 1  

- 

- 

- 

- 

- 

- 

- 

- 

s 2  
C y c l o n e  

d i s c h a  r g e  

5 0 . 5  
6 3 . 8  
7 3 . 8  
62 .7  

63 .4  
6 8 . 0  
6 3 . 7  
49.7 
4 5 . 1  
5 8 . 0  

3 4 . 9  
59 .9  
4 6 . 4  
69 .2  
60.5 
5 4 . 2  

4 4 . 2  
44.2 

3 8 . 7  
5 6 . 4  
2 8 . 9  
4 1 . 3  

4 7 . 9  
C0.8  
4 8 . 3  

5 8 . 1  
6 5 . 3  
7 6 . 7  
7 5 . 2  
6 8 . 8  

6 3 . 2  
6 1 . 8  
5 6 . 2  
6 4 . 9  
6 4 . 0  
6 2 . 0  

- 

- 

- 

- 

- 

- 

s 5  
M a g n e t i c  

b e l t  
r e  i e c t s  

0 
1 . 2  
0.1 
0 . 4  

0 . 8  
0 
1 . 4  
0 . 4  
0 
0.5 

0.2 
1 . 7  
0 . 7  
0.1 
0 . 1  
0 .6  

0 . 5  
0.5 

1 . 4  
0 . 3  
5 . 3  
2 . 3  

0 . 4  
0 . 6  
0 . 5  

8 .9  
0 . 2  
0 . 3  
0 
2 . 4  

0 . 8  
0 . 7  
0 . 1  
0 . 3  
0 . 1  
0 .4  

- 

- 

- 

- 

- 

- 

- 

- 

s7 
M a g n e t i c  

drum 
r e  jec t s  

0 
0 
0 
0 

- b /  
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 

0 . 1  
- b/ 
t r  
t r  

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

- 

- 

- 

- 

- 

- 

- 

- 

58 
F e r r o u s  

m e t a l  
b y - p r o d u c t s  

0 
0 
0 
0 

- b l  
0 
0 
0 
0 
0 

- 

- 

0 
0 
0 
0 
0 
0 

0 
0 

0 - b/  
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

- 

- 

- 

- 

- 

- 
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Table  B-3d. (Concluded) 

D a i l y  samples  
Date  1974 

- Month 2 2  

7 14 
7 16 
7 17 
7 18 

Week avg 

7 3 0  
8 1 

Week avg 

8 5 
8 6 
8 7 
8 8 

Week avg 

8 11 
8 14 
8 15 

Week avg  

8 1 9  
8 2 0  
8 2 1  
8 22  

Week avg 

8 28 
8 2 9  

Week avg  

9 2 
9 3 
9 4 
9 5 

Week avg 

T o t a l  a v e r a g e d  

s 1  
M i l l  

d i s c h a r g e  

48.8 
48.3 
49 .5  
39.9 
46.6 

50.7 
47.0 
48.9 

43.1 
57 .8  
42.8 
45.7 
47 .4  

46 .6  
42 .0  
39.0 
42 .5  

38 .9  
4 4 . 3  
38.0 
49 .5  
4 2 . 7  

50 .4  
4 8 . 4  
49 .4  

57.2 
50.0 
54 .1  
45.5 
51.7 

54 .1  

- 

- 

- 

- 

- 

- 

- 

s2 
Cyclone 

d i s c h a r g e  

47.1  
56.5 
5 8 . 5  
47 .7  
52.5 

48.5 
48.7 
48.6 

53 .4  
46 .0  
58 .8  
64.3 
55.6 

58.6 
52 .9  
49 .8  
53 .8  

49.5 
47 .0  
54 .3  
57 .4  
52 .1  

46 .2  
51.5 
48 .9  

62.7 
50 .9  
65 .8  
56 .5  
59 .0  

6 2 . 8  

- 

- 

- 

- 

- 

- 

- 

55 
Magnet ic  

b e l t  
r e j e c t s  

2.2 
0 . 1  
0.2  
0 .2  
0 .7  

0 .4  
3.8 
2 . 1  

0.2  
3.4 
0.6 
0.3 
1.1 

0.2 
0 . 3  
0.2 
0.2 

0 . 1  
1.8 
0 . 3  
0 . 2  
0.6 

0 .2  
0 . 1  
0 . 2  

1.1 
3.4  
0.7 
0.8 
1.5 

2.5 

-- 

- 

- 

- 

- 

- 

- 

s7 
Magnet ic  

drum 
r e j e c t s  

t r  
0 . 1  
0 . 3  
0 . 1  
0.1 

0 .1  
0 
0.1 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 . 1  
0 
0 
t r  
t r  

- 

- 

- 

- 

t r  
0 
0 

0.1 
t r  
0 
0 
0 

0.01 

- 

- 

a /  F i n e  g r i n d .  
- b l  Nugge t i ze r  down. 
- c /  Average i n c l u d e s  weekly composi tes  November 2 5 ,  1 9 7 4 ,  through March 1 7 ,  1 9 7 5 .  

- 
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S8 
F e r r o u s  

m e t a l  
by-products  

t r  
0 
0.1 
0 
tr 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 . 1  
0 
0 

- 

- 

- 

- 

- 

- 

- 

t r  



T a b l e  B-3e.  ANALYSIS OF MILLED REFUSE STREAMS PLASTIC BY VISUAL ANALYSIS, w t .  % 
( R e c e i v e d  m o i s t u r e  b a s i s )  

D a i l y  
s a m p l e s  

Date 1 9 7 4  
Month Dav 

9 23 
9 24 
9 25 
9 26 
9 27 

Week a v g  

9 30 
1 0  1 
1 0  2 
1 0  3 
1 0  4 

Week a v g  

1 0  7 
10 8 
1 0  9 
10 10  
1 0  11 

Week a v g  

1 0  1 5  
10 16  
10 1 7  
1 0  1 8  

Week a v g  

1 0  21 
1 0  2 2  
1 0  23 
1c  24 
1 0  25 

Week a v g  

11 18 
11 1 9  
11 20 
11 21 
11 2 2  

Week a v g  

s1 
M i l l  

d i s c h a r g e  

7 . 8  
6 . 4  

1 2 . 5  
9 . 5  
3 .7  
8 . 0  

3 . 9  
2 . 2  
2 . 1  
7 . 0  
5 . 8  
4 . 2  

5 . 4  
1 3 . 8  

1 . 2  
9 . 9  
6 . 5  
7 . 4  

3 . 6  
1 . 2  
2 . 1  
2 . 3  
2 . 3  

1 . 2  
1 1 . 5  
1 0 . 6  

5 . 7  
4 . 2  
6 . 6  

6 . 1  
6 . 0  
8 . 2  
2 .2  
2 . 3  
5 . 0  

- 

- 

- 

- 

- 

- 

s2 
C y c l o n e  

d i s c  ha  r g e  

2 .4  
4 . 2  
4 . 8  
5 . 1  
3 . 0  
3 . 9  

7 . 5  
3 . 4  
4 . 5  
3 . 5  

1 0 . 6  
5 . 9  

1 2 . 1  
3 . 1  
2 .4  
5 .0  
5 . 7  
5 . 7  

5 . 7  
4 . 9  
8 . 1  
3 . 3  
5 . 5  

4 . 2  
5 . 5  
3 . 1  
3 . 7  
3 . 7  
4 . 0  

8.7 
4 . 8  
6 . 0  

1 0 . 3  
6 . 0  
1 . 2  

- 

- 

- 

- 

- 

53 
S t o r a g e  

b i n  
d i s c h a r g e  

1 . 8  
4 . 0  

1 6 . 5  
9 . 9  
1 . 9  
6 . 8  

3 . 8  
7 . 7  

1 1 . 7  
2 . 8  
4 . 5  
6 . 1  

- 

- 

s 4  
ADS 

h e a v i e s  

0 
0 . 7  
1 . 5  
1 . 0  
0 
0 . 6  

0 . 5  
3 . 5  
0 
2 . 2  
t r  
1 . 2  

- 

- 

s 5  
M a g n e t i c  

b e l t  
r e j e c t s  

1 . 0  
4 . 9  
1.1 
5 . 1  
7 . 1  
3 . 8  

1 . 5  
0 . 9  
4 . 0  
1 . 8  
3 . 4  
2 . 3  

9 . 0  
1 . 2  
8 . 0  

10.8 
3 . 3  
6 . 5  

2.7 
7 . 4  
1 . 2  
1 . 0  
3 . 2  

0 . 6  
0 
9 . 0  

1 2 . 6  
0 . 4  
4 . 5  

3 . 3  
1 3 . 7  

1 . 0  
0 . 6  
0 . 3  
3 . 8  

- 

- 

- 

- 

- 

- 

56 
N u g g e t i z e r  

f e e d  

0 . 2  
0 . 1  
0 
0 
0 
0 . 1  

t r  
0 
0 
0 
t r  
t r  

- 

- 

s7 
M a g n e t i c  

d rum 
r e j e c t s  

0 
0 . 7  
0 . 5  
0.2 
0 . 7  
0 . 4  

t r  
0 
0 
0.6 
0 . 6  
0.2 

- 

- 

0 
0 
3 . 3  
0.2 
0 . 1  
0 . 7  
- 

56 
F e r r o u s  

m e t a l  
b y - p r o d u c t s  

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 .2  
0 
0.04 

0 
0 
0 
0 
0 

0 . 3  
0 
0 
0 
0 
0.1 

0 
0 
0 
t r  
0 
t r  

- 

- 

- 

- 

- 

- 
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T a b l e  B-3e .  (Cont inued)  

s 5  S7 58 
s1 s2 Magnetic Magnetic F e r r o u s  

Weekly composi te  M i l l  Cyclone b e l t  drum me t a  1 
( 1 9 7 4 )  d i s c h a r g e  d i s c h a r g e  r e j e c t s  r e j e c t s  by-products  

1 1 - 2 5  
12-2 
12-9 
12-30  
( 1 9 7 5 )  

1-6 
1-13  
1-20  
1-27 
2-3  
2-10  
2-17 
3 - 3  
3-10  
3-17 

10.6 
2.8 
2.4 
2.2 

4 . 7  
3.0 
5.0 
4 .2  

2.7 
0 
0.4 
1.8 

0 . 5  
0 . 1  
1 . 3  
0.7 

0 
0 . 1  
0 .2  
0 

3.0 
6.6 
3 .2  
3 . 5  
2.4 
1 . 8  
5 . 3  
4 .1  
3.5 

1 2 . 5  

1 4 . 1  
2 . 1  
1.9 
2.5 
3 .2  
6 . 6  
4.0 
4 .2  
2 . 6  
5.1 

1.0 
0.8 
0 . 9  
1 . 3  

0 .2  
t r  
0.6 
1.2 
0 .7  

t T  

0 . 2  
0.5 
0 . 3  
0 
0.7 
0 . 1  
0.2 
0 .1  
0.3 
0.8 

0 
t r  
0 
0 
0 
t r  
0 
0 
0 
0 

D a i l y  samples 
Date 1 9 7 5  

Month - 
3 24 
3 25 
3 26 
3 27 
3 2 8  
3 2 9  

Week avg 

3 31 
4 1 
4 2 
4 3 
4 4 

Week avg 

4 7 
4 8 
4 9 
4 10 
4 11 

2.5  
2.3 
2.4 
5.7 
8 .2  
3.6 
4 .1  
- 

2.6 
3.6 

26 .7  
5.9 
3.5  

0 
1.5 
0 . 1 5  
3.2 
3.7 
0 . 3  
1 . 5  

1 .o 
0.1 
1.5 
0 . 9  
0.6 
0 .4  
0 . 8  
- 

0 
0 
0 
0 
0 
0 
0 
- 2.3 

7 .4  
- 

5.9 
3.5 
2.5 
3.2  
4 .3  
3.9 
- 

5.0 
3.2 
2.7 

14.4 
4 .0  
5.9 
- 

2.7 
0.8 
2.1  
7 . 0  

0 . 1  
0 . 2  
0.2 
0 . 3  

0.1 
2.5 
_. 

0.2  
0 . 2  
- 0 

0 
- 

4.0  
4.3 
5 . 1  
5 . 5  
4.2 
4.2 
4.5 
- 

4 . 4  
4.2 
5.0 
2.4 
3 . 1  

3 . 6  
2.8 - 

0.7 
0 . 8  
0.3 
2 . 5  
1.9 

1.8 
0 . 4  
0 
0 .2  
0 

0 
0 
0 
0 
0 
0 
0 
- 1.2 

1.2 
0.7 
0.5 
- 

Week avg  
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T a b l e  B-3e. (Continued) 

Dai ly  samples 
Date 1975 

- Month 

4 14 
4 15 
4 16 

Week avg 

4 1851 

4 2 El 
4 2 2 a l  
4 2 3 4  

4 19:l 

Week avg 

4 28 
4 29 
4 30 
5 1 

Week avg  

5 9 
Week avg  

5 1 2  
5 1 3  
5 16 

Week avg  

5 19 
5 20 

Week avg 

6 30 
7 1 
7 2 
7 3 

Week avg 

7 7 
7 8 
7 9 
7 10 
7 11 

Week avg 

s1 
M i l l  

d i s c h a r g e  

1 2 . 1  
3.3 
2.5 
5.9 

2.4 
2.5 
6.6 
5.1 
1.9 
3.7 

3.4 
2.0 
2.4 
4.7 
2.8 
3.1 

3.1 
3 . 1  

2.2 
5 .3  
4.2 
3.9 

3.8 
1.9 
2.9 

4 .3  
3.7 
3.4 
4.8 
4.1 

1.4 
2.8 
3.5 
3.2 
1.6 
2.5 

- 

- 

- 

- 

- 

- 

- 

- 

s 2  
Cyclone 

d i s c h a r g e  

5.7 
2.9 
2.3 
3.6 

2.4 
4.5 
2.2 
6.3 
3.6 
3.8 

1.3 
3.0 
2.9 
4.0 
2.2 
2.7 

5.2 
5.2 

5 .3  
3.1 
3.6 
4.0 

9.8 
5.9 
7.9 

5.2 
2.8 
2.7 
3.3 
3.5 

1.4 
2.0 
1.6 
2.6 
2.9 
2.1 

- 

- 

- 

- 

- 

- 

- 

- 

s 5  
Magnetic 

b e l t  
r e j e c t s  

1.6 
0.6 
0.8 
1.0 

1.1 
0.5 
5.5 
0.6 
0.2 
1.6 

2.6 
1.5 
1.5 
1.1 
0.2 
1.4 

0.7 
0.7 

0 . 2  
1.4 
0.4 
0.7 

1.4 
1 .8  
1.6 

7.4 
1 .3  
0.3 
0.7 
2.4 

1.9 
0 .1  
0.4 
3.0 
0.7 
1.2 

- 

- 

- 

- 

- 

- 

- 

- 

57 
Magnetic 

d r u m  
r e j e c t s  

0.4 
0.2 
0.8 
0.5 

- bl 
0.1 
t r  
0 
t r  
t r  

1.0 
0.2 
0 
0.3 
0.3 
0.4 

0.1 
0 .1  

0 .1  
- b l  
0.7 
0.3 

- 

- 

- 

- 

- 

t r  
0.6 
0.3 

0.1 
tr 
0.5 
0.1 
0.2 

0.2 
0 
0.2 
0.3 
0.1 
0.2 

- 

- 

- 

58 

me t a  1 
by-products  

F e r r o u s  

0 

0 
t K  

- 
tK 

- b l  
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 

0 

- 

- 

- 

- b /  
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

- 

- 

- 

- 
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T a b l e  B-3e. (Concluded) 

Dai ly  samples 
Date  1975 

Month E Y  

7 14 
7 16  
7 17 
7 18 

Week avg  

7 30 
8 1 

Week avg  

8 5 
8 6 
8 7 
8 8 

Week avg 

8 11 
8 14 
8 1 5  

Week avg  

8 1 9  
8 20 
8 21  
8 22 

Week avg  

8 28 
8 29 

Week avg  

9 2 
9 3 
9 4 
9 5 

Week a v g  

T o t a l  averag&/ 

s1 
M i l l  

d i s c h a r g e  

1 .8  
1 . 7  
2.3 
2.7 
2.1 

3.2 
2.0 
2.6 

1 .3  
3 .1  
3.5 
5.8 
3.4 

4.5 
6 .1  
7.6 
6 .1  

- 

- 

- 

- 

11.7 
6 .2  
5.1 
3.9 
6.7 

8.5 
3.5 
6.0 

2.9 
2.6 
8.6 
4 . 3  
4.6 

4.5 

- 

- 

- 

52 
Cyclone 

d i s c h a  rge 

7.9 
3 . 5  
4.2 

15.6 
7.8 

7.3 
6.9 
7.1 

2.9 
9.6 
3.1 
4.2 
5.0 

5.3 
3.2 
6 .1  
4.9 

3.7 
4.8 
4.0 
3.7 
4 .1  

5.5 
2 .5  
4.0 

3.0 
12.7 
5 .3  
1.4 
5.6 

4.8 

- 

- 

- 

- 

- 

- 

- 

s 5  
Magnetic 

b e l t  
r e j e c t s  

0.6 
1.9 

1.4 
1.0 

3.0 
3.0 
3.0 

2.1 
0.1 
0.3 
1.6 
1 .0  

1.6 
0 .1  
1.1 
0.9  

1.2 
1.0 
1.7 
0.7 
1.2 

1 .3  
0 .9  
1.1 

2.8 
1 .3  
1.1 
1.8 
1.8 

1.6 

t K  

- 

- 

- 

- 

- 

- 

- 

s7 
Magnetic 

drum 
r e j e c t s  

0.6 
0.4 
0.6 
0.6 
0.6 

0 . 8  
0.2 
0.5 

0.5 
0.1 
0 .1  
0.3 
0.3 

0.6 
0.2 

0.3 

0.4 
0 .1  
t r  
0.3 
0.2 

0.2 
0 
0.1 

0.3 
0.8 
0.2 
0.1 
0.4 

0.37 

- 

- 

- 

t r  - 

- 

- 

- 

a /  F i n e  g r i n d .  
- b /  Nugget izer  down. 
- c l  Average i n c l u d e s  weekly composi tes  November 25, 1974, th rough March 1 7 ,  1975. 

- 

58 
F e r r o u s  
m e t a l  

by-produc tS 

0 
0 
t r  
0 
0 
- 

0 
0 
0 
- 

0 
0 
0 
0 
0 
- 

0 
0 
0 
0 
- 

0 
0 
0 
0 
0 
- 

0 
D 
0 
- 

0 
0 
0 
0 
0 
- 

0.01 
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Table B-3f. ANALYSIS OF MILLED REFUSE STREAMS WOO0 BY VISUAL ANALYSIS, wt. X 
(Received moisture basis) 

Daily 

Date 1974 
samples - 

Month% 

9 23 
9 24 
9 25 
9 26 
9 27 

Week avg 

9 30 
10 1 
10 2 
10 3 
10  4 

Week avg 

10 7 
10 8 
10  9 
10 10 
10 11 

Week avg 

10 15 
10 16 
10 17 
10 18 

Week avg 

10 2 1  
10 22 
10 23 
10 24 
10 25 

Week avg 

11 18 
11 19 
11 20 
11 21 
11 22 

Week avg 

s1 
M i l l  

discharge 

0.9 
0 . 9  
3.0 

trace 
2.6 
1 .5  

2.9 
3 .2  
1.7 
4 . 6  
1 .3  
2.7 

0.9 
2.7 
1 .4  
2.7 
2.7 
2 . 1  

1 5 . 1  
3.8 
0 . 8  
2.0 
5.4 

3.0 
2.2 
3.2 
0 
2.6 
2.2 

0 
0.9 

22.4 
2.2 
3.3 
5.8 

- 

- 

- 

- 

- 

- 

s 2  
Cyclone 

discharge 

0.9  
1 .6  
5 . 3  
1 . 9  
0 .6  
2.1 

1.1 
0 
1 . 3  
2.9 
2.8 
2.0 

1.1 
1 . 8  
2.4 
4 .1  
7 . 2  
3 . 3  

7 .5  
1 . 2  
3 .0  
2 . 1  
3.4 

t r  
2.1 
2.3 
1.4 
9.5 
3 .1  

0 
0 
1 . 8  
6 . 7  
1.8 
2.1 

- 

- 

- 

- 

- 

- 

53 
Storage 
bin 

discharge 

3.4 
3 .5  
1.4 
1.8 
0.4 
2.1 

3.1 
0.3 
1 .4  
4 . 3  
3.8 
2.6 

- 

- 

s 4  
ADS 

heavies 

2.6 
0 .3  
6 . 0  
4 .3  
0 
2.6 

5 .8  
5.0 
2.3 
0 . 4  
1.0 
2.9 

- 

- 

s 5  
Magnetic 

belt 
re lec ts 

2.4 
6.9 
5.0 
2.1 
5.0 
4 .3  

2.9 
16 .1  
14.0 

5 .5  
17 .3  
11.2 

1 . 3  
1 5 . 1  

3.5 
16.2 
5.0 
8 . 2  

3 . 2  
6.4  

23.0 
24.9 
1 4 . 4  

3.0 
4 .5  
6 . 1  
2.4 
8.2 
4 .8  

0 .2  
2.0 
4 . 0  

20.2 
5.7 
6 . 4  

- 

- 

- 

- 

- 

- 

S6 
Nuggetizer 

feed 

0 
0 
0 
0 
0 
0 
- 

0 
0 
0 
0 
0 
0 
- 

s 7  
Magnetic 

drm 
re iec t s  

0 
0 .1  
4.6 
0 
0.1 
1.0 

tr 
0 
1.2 
0.4 
0 
0 .3  

- 

- 

0.6 
0 
0 
0 
1 . 3  
0 .4  
- 
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sa 
Ferrous 
metal 

by-products 

0 
0 
0 
0 
0 
0 
- 

0 
0 
0 
0 
0 
0 
- 

0 
0 
0 
0 
0 
0 
- 

0 
0 
0 
0 
0 
- 

0 
0 
0 
0 
0 
0 
- 

0 
0 
0 
0 
0 
0 
- 



T a b l e  B-3f. (Cont inued)  

Weekly composi te  
(1974) 

11-25 
12-2 
12-9 
12-30 
(1975) 
1-6 
1-13 
1-20 
1-27 
2-3 
2-10 
2-17 
3-3 
3-10 
3-17 

D a i l y  samples 
Date 1 9 7 5  

Month !&Y 

3 24 
3 25 
3 26 
3 27 
3 28 
3 29 

Week avg  

3 31 
4 1 
4 2 
4 3 
4 4 

Week avg 

4 7 
4 8 
4 9 
4 10 
4 11 
4 12  

Week avg  

s1 
M i l l  

d i s c h a r g e  

2 .7  
0.6 
0 
2.4 

3.7 
0 . 3  
3.2 
0.2 
2.3 
0.7 
0.4 
4 .1  
0.8 
5.2 

3.1 
4.6 
1 .8  
2 . 3  
0 
2.1 
2.3 
- 

0.3 
2.9 
4.0 
0.8 
0.6 
1 . 7  

4.2 
2.4 
2.4 
4.0 
3.5 
2.8 
3.2 

- 

- 

s 2  
Cyclone 

d i s c h a r u  

2.2 
t r  
0.4 
2 .5  

1.0 
0 . 7  
1.7 
1.2 
0.4 
0.4 
0.4 
0.9 
0.6 
3.1 

3.7 
2.4 
2.2 
1 . 2  
2.9 
6.9 
3.2 

0 
1.0 
6.6 
6.2 
3.5 
3.5 

1.8 
6.9 
0.7 
6 .5  
h.6 
3.3 
4.0 

- 

- 

- 
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s 5  
Magnetic 

b e l t  
r e j e c t s  

10.3 
0 
0 .1  

13.8 

2.3 
1.1 
1.9 
0.9 
0 
2.3 
0 
1 .0  
0.4 
4.2 

5.8 
2 . 5  
3.5 
1.4 
4.4 
1.1 
3.1 

0.5 
3.5 
1.2 
1.5 
2.1 
1.8 

10.9 
2.8 
6.5 
1.7 
5.8 
3.5 
5.2 

- 

- 

- 

s7 
Magnetic 

drum 
re l e c  t s  

0 
0 
0.1 
0 

0 .4  
0.3 
0 
0 
0 
0 
0 
t r  
0 
0 .1  

0.1 
0 .1  
0 .9  
0.5 
0.7 
t r  
0.4 

0 
0.2 
0.1 
0 
0 
0 .1  

0.9 
0 
0 
0 
0 
0.8 
0 .3  

- 

- 

- 

58 
F e r r o u s  
m e t a l  

by-products  

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

- 

- 

- 



T a b l e  B-3f .  ( C o n t i n u e d )  

D a i l v  s a m p l e s  
D a t e  1975 
- Month Dav 

4 14 

15 4 

Week a v g  

4 l d  
4 2 El 
4 2221 
4 2 ? d  
4 2 321 

Week a v g  

4 28 
4 2 9  
4 30 
5 1 
5 2 

Week avg 

5 9 
Week a v g  

5 12 
5 13 

Week a v g  

5 19 
5 20 

Week a v g  

6 30 
7 1 
7 2 
7 3 

Week a v g  

7 7 
7 8 
7 9 
7 10 
7 11 

Week a v g  

s1 
M i l l  

d i s c  ha r g e  

2.9 
1.0 

14.6 
6.2 

2.4 
1.6 
1.2 
1.8 
5.9 
2.6 

4.0 
3.3 
4.3 
2.9 

10.6 
5.0 

0.5 
0.5 

4.2 
3.7 

16.1 
8.0 

2.4 
1.7 
2.0 

3.2 
2.6 
5.2 
2.2 
3.3 

5.9 
10.8 

1.2 
2.7 
4.2 
5.0 

- 

- 

- 

- 

- 

- 

- 

- 

s2 
C y c l o n e  

d i  s c h a r p e  

8.1 
0.7 
4.0 
4.3 

2.4 
3.1 
1.8 
3.5 
3.3 
2.6 

1.7 
2.3 
1.7 
4.7 
8.0 
3.7 

6 .9  
6.9  

8.1 
1.0 
3.1 
4.1 

2.1 
4.5 
3.3 

1.8 
4.7 
2.7 
0.9 
2.5 

3.3 
7.8 
1.9 
3.2 
0.6 
3.4 

- 

- 

- 

- 

- 

- 

- 

- 

55 
M a g n e t i c  

b e l t  
r e j e c t s  

3.0 
6.4 
0.9 
3.4 

3.8 
2.6 
9.8 
1.7 
5.3 
5.6 

5.8 
0.9 
4.1 
3.6 

10.2 
4.9 

3.3 
3.3 

0.1 
3.2 
7.2 
3.5 

4.1 
4.2 
3.1 

3.9 
3.0 
1.9 
6.1 
3.7 

2.6 
8.9 

10.8 
7.8 
7.1 
7.4 

- 

- 

- 

- 

- 

- 

- 

- 

s7 
M a g n e t i c  

d r u m  
r e i e c t s  

0 
0 
t r  
t r  

- b /  
0.2 
0.2 
0 
t r  
0 .1  

0.1 
t r  
t r  
t r  
0.4 
0.1 

0 
0 

0 
- b /  
0.2 
0.1 

0 
t r  
t r  

0 
t r  
t r  
0 
t r  

0.1 
0 
0 
0 
0.1 
tr 

- 

- 

- 

- 

- 

- 

- 

- 

58 
F e r r o u s  

m e t a l  
b y - p r o d u c t s  

0 
0 
0 
0 

- b/  
0 
0 
0 
0 
0 

0 
0 
0 
0 
t r  
t r  

- 

- 

- 

0 
0 

0 
- bf 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

- 

- 

- 

- 

- 
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T a b l e  B - 3 f .  (Concluded) 

D a i l y  samples 
Date 1975 

- Month E x  
7 14  
7 16 
7 17 
7 18 

Week avg 

7 30 
8 1 

Week avg 

8 5 
8 6 
8 7 
8 8 

Week avg  

8 11 
8 14 
8 15  

Week avg  

8 19 
8 20 
8 21  
8 22 

Week avg 

8 28 
8 29 

Week avg 

9 2 
9 3 
9 4 
9 5 

Week avg  

T o t a l  averag&/  

s1 
M i l l  

d i s c h a r g e  

3.2 
11 .5  
7 . 1  
7.0 
7.2 

2.0 
4.4 
3.2 

5.4 
7.2 
7.4 
1.6 
5.4 

1.6 
6.8 
5.7 
4.7 

2.0 
3.3 
6.0 
4.9 
4.1 

11.4 
4 . 4  
7.9 

1 .8  
1.2 
0.6 
4.0 
1 . 9  

3.2 

- 

- 

- 

- 

- 

- 

- 

52 
Cyclone 

d i s c h a r g e  

1 . 2  
6.3 
4.6 
3.0 
3.8 

1.6 
5.4 
3.5 

3.4 
1.6 
2.2 
4.2 
2.9 

2.7 
4.9 
4.4 
4.0 

10.7 
6.0 
4.9 
3.0 
6.2 

8 . 4  
4 . 1  
6.2 

5.7 
3 .8  
1 . 3  
2.6 
3.4 

2.7 

- 

- 

- 

- 

- 

- 

- 

55 
Magnetic 

b e l t  
reject s 

2 . 2  
7.1 
4.6 
7 .5  
5.4 

3.7 
11.1 
7.4 

4.2 
5.4 
8.7 
2 .o 
5 .1  

5 . 3  
4.6 

12.9 
7.6 

4 .4  
7.9 
4 .8  
2.5 
4 . 9  

9.8 
2.9 
6.3 

2.3 
5.2 
2.4 
6.3 
4 .1  

4.6 

- 

- 

- 

- 

- 

- 

- 

s 7  
Magnetic 

drum 
r e j e c t s  

0 .1  
0 
0.1 
0 . 1  
0 . 1  

0 .5  
0 . 1  
0.3 

0.2 
0 
t r  
t r  
0.1 

0 
0 
0.1 
0 .03 

t r  
0 
0 
0.4 
0 . 1  

0 .2  
t r  
0 . 1  

0 . 1  
0.1 
0.1 
0 
0.1 

0.13 

- 

- 

- 

- 

- 

- 

- 

sa 
F e r r o u s  

m e t a l  
by-products  

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

- 

- 

- 

- 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

- 

- 

- 

n 

- a/ Fine g r i n d .  
- b l  Nugget izer  down. 
- c l  Average i n c - u d e s  weekly composi tes  November 25, 1974, th rough March 1 7 ,  1975. 
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h 
Table  8 - 3 g .  ANALYSIS OF MILLED REFIJSE STREAMS GLASS BY VISUAL ANALYSIS, ut. % es (Received m o i s t u r e  b a s i s )  

D a i l y  
samples 

Date 1974 
M o n t h  % 

9 23 
5 24 
9 25 
9 26 
9 27 

Week avg  

9 30 
10 1 
!0 2 
10 3 
10 4 

Week avg 

10 7 
10 8 
10 9 
11) 10 
10 11 

Week avg  

10 15 
I O  16 
1 0  17 
til 18 

Week avg  

i n  2 1  
117 2 2  
I O  2 3  
I O  ?A 
10 ?i 

Week avg  

11 18 
11 19 
11 20 
11 21 
11 2 2 -  

Week avg  

S I  
M i l l  

d i s c h a r g e  

1.7 
1 . 2  
0 . 9 
1 .8  
0.R 
1 . 3  

5.1 
3.2 
4 . 2  
3 .3  
t r  
3.2 

- 

- 

11.8  
3 . R  
0.4  
2.0 
3.0 
4 . 2  

0 . 5 
2 . 7  
2.5 
6.0 
2 .9  

1 . 2  
9 . 8  
3 .2  
0 
4.1 
3.7 

1.7 
6 . 9  
0 

- 

- 

- 

0.4 
0 
1 .8  
- 

s2 
Cyclone  

d i s c h a r g e  

1 .1  
1 .3  
0.R 
0 . 9  
3 . 3  
1 .5  
- 

0.4  
0 
0.6 
4 .0  
0 . 6  
1.1 

1.6 
2.9 
1.6  
0.9 
5 . 3  
2.5 

2.5 
0 
1.0 
1 . 2  
1 . 2  

5.0 

0 
0 
I . ?  
1 . 4  

- 

- 

- 

n.8 

- 

0 
1 .I) 
1 . 2  
0.5 
0 
0 .5  
- 

s3 
S t o r a g e  

b i n  
d i s c h a r g c  

1.0 
t r  

0 . 8  
0.7 
1.0 
0.7 
- 

0 . 3  
0 . 3  
1.8 
1.9  
1.7 
1 . 2  
- 

s 4  
ADS 

h e a v i e s  

5 . 1  
5 . 8  
3.0 
0.9 
5 . 6  
4 . 1  

19.4 
5.0 
3.4 

15.6 
1.9 
9.0 

- 

- 

55 
Magnetic 

b e l t  
r e  j c c t  s 

18 .2  
7 .0  

24.1 
21.1 
17 .8  
17.6 

5 . 5  
1 6 . 1  
4 . 3  

29.5 
17.3 
14 .5  

19.5 
2 2 . 2  
18.4 
15 .6  
16.6 
18 .5  

- 

- 

- 

3.0 
13 .1  
1 7 . 1  
15.9 
12.3 

19.1 
13 .5  
14.5 

R.7 
20.0 
15.2 
- 

36.5  
18.4 
23.7 
11.4 
26.2 
23.3 
- 

S6 
NuggetLzer 

feed 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

- 

- 

s7 
Magnetic 

drum 
r e j e c t s  

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

- 

- 

0 
0 
0 
0 
0 
0 
- 

58 
F e r r o u s  
m e t a l  

by-products  

0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

- 

- 

- 

- 

- 

- 
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T a b l e  B-3g .  ( C o n t i n u e d )  

s5 s7 58 
s1 S ?  M a g n e t i c  M a g n e t i c  F e r r o u s  

Week ly  c o m p o s i t e  M i l l  C y c l o n e  b e l t  drum meta l  
( 1 9 7 4 )  d i s c h a r g e  d i s c h a r g e  r e j e c t s  r e j e c t s  b v - p r o d u c t s  

1 1 - 2 5  
1 2 - 2  
1 2 - 9  
1 2 - 3 0  
( 1 9 7 5 )  

1 - 6  
1 - 1 3  
1 - 2 0  
1 - 2 7  
2 - 3  
2 - 1 0  
2-17  
3 - 3  
3 - 1 0  
3 - 1 7  

2 .7  
6 . 0  
5 . 9  
0 

1 2 . 5  
1 . 6  
5 . 9  
8 . 2  
4 . 0  
0 . 4  
7 . 6  

1 1 . 7  
1 2 . 1  
1.1 

3 . 2  
1 . 3  
1 . 3  
0 

0 . 4  
0 .2  
4 . 4  
3 . 1  
1.1 
7 . 7  
7 . 2  
8 . 9  
3 . b  
ti- 

2 7 . 8  
6 . 4  

3 3 . 6  
2 5 . 8  

13.3 
1 7 . 3  
2 0 . 8  

5 . 9  
4 5 . 2  
3 8 . 3  
5 6 . 5  
4 0 . 5  
4 4 . 2  
3 4 . 0  

t r  
t r  
t r  
t r  
0 . 1  
t r  
0 . 1  
t r  
t r  
0 . 3  

0 
t r  
0 
0 
0 
0 
0 
0 
0 
0 

D a i l y  s a m p l e s  
D a t e  1 9 7 5  

Dav Month - 
3 24 0 . 4  1 . 9  2 2 . 0  t r  0 
3 25  1 . L  1 . 6  3 3 . 7  0 . 3  0 
3 26 4 . 1  1 .8  3 7 . 5  0 . 2  0 
3 27 0 5 . 9  3 6 . 5  0.1 0 
3 28 t r  2 . 3  3 0 . 6  0 0 

0 3 29 
Week a v g  1 .8  2 . 9  3 1 . 0  0.1 0 

- t r  - 2 5 . 8  - 3 . 7  - 5 . 0  - 

3 3 1  6 . 9  2 .0  2 1 . 6  0 0 
4 1 2 . 9  5 . 4  2 5 . 0  t r  0 
4 2 1 . 8  2 . 3  3 9 . 3  0 0 
4 3 3 . 2  2 . 1  2 7 . 6  0 0 

0 4 4 
Week a v g  3 . 7  2 . 4  2 9 . 8  tr 0 

- 0.1 - 3 . 5  - 0 . 4  35.4 - 

4 7 5 . 6  4 . 4  1 3 . 6  0 . 1  0 
4 8 1 . 9  4.9 3 6 . 0  0 . 3  0 
4 9 3 . 0  2 . 1  1 3 . 7  0 0 
4 10 1 . 7  1 . 6  3 0 . 3  0 . 2  0 
4 11 3 . 6  4.1 29 .4  0.2 0 

0 4 1 2  
Week a v g  2 . 9  3 . 4  2 5 . 1  0 .1  0 

- 0 - 2 7 . 5  - 3.1 - 1 . 4  - 
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Table R-3g. (Continued) 

Daily samples 
Date 1975 
- &Y 

4 14 
4 15 
4 16 

Month 

Week avg 

a /  4 
4 19- 

a /  4 2 1- 
a /  4 22- 
a /  

4 23- 

18a/ 

Week avg 

4 28 
4 29 
4 30 
5 1 
5 2 

Week avg 

5 9 
Week avg 

5 12 
5 1 3  
5 16 

Week avg 

5 19 
5 20 

Week avl: 

6 30 
7 1 
7 2 
7 3 

Week avg 

7 7 
7 8 
7 9 
7 10 
7 11 

Week avg 

s1 
M i l l  

d i s c h a r g  

2 . 1  
9 .9  
1 .8  
4.6 

1 . 2  
0.8 
0 . 8  
3.2 
4.8 
2.2 

2.5 
1 . 3  
2.9 
2.0 
6.6 
3.1 

4.4 
4.4 

2.7 
1 . 9  
2.4 
2.3 

3.8 
13.4 
8 . 6  

5 .7  
1.7 
1 .o 
6.1  
3.6 

1 .0  
1 . 5  
2 .0  
0 . 9  
2.8 
1 . 6  

- 

- 

- 

- 

- 

- 

- 

- 

s 2  
Cyc 1 one 

discharge 

3.4 
2.9 
0.6 
2.3 

1 . 3  
1 . 8  
1 .4  
2.4 
1.9 
1 . 8  

7.7 
1 . 9  
3.5 
2.9 
2.0 
3.6 

5.2 
5.2 

5.5 
5.2 
3.6 

- 

- 

- 

- 

- 
4.8 

4.1 
2 . 1  
3 . 1  

1 .4  
2.6 
1 . 2  
2.4 
1 . 9  

1 . 4  
2.2 
1 . 3  
2.6 
1.7 
1.8 

- 

- 

- 

s 5  
Magnetic 

belt 
r e j e c t s  

24.0 
33.4 

1.4 
19.6 

1 2 . i  
30.5 
16 .0  
27.7 
24.2 
22.2 

31.5 
22.5 
26.4 
27.3 
33.2 
28.2 

22.2 
22.2 

26.6 
16 .5  
27.5 
23.5 

22.9 
25.3 
24.1 

- 

._ 

- 

27.4 
27.5 
31.7 
33.8 
30.1 

34.6 
31.7 
25.2 
12.5 
31.1 
27.0 
- 

57 
Magnetic 

drum 
r e j e c t s  

0 
0 
t r  
t r  

h / 
t r  
0.1 
0.05 
0 .1  
0 . 1  

0.3 
0.1 
0.2 
0.1 
0 .1  
0.2 

t r  
t r  

t r  
- bl 

- 

- 

- 

- 

t r  
t r  
- 

t r  
t r  
tr 

t r  
t r  
0 . 1  
0 
0 .025  

- 

- 

t r  
t r  
0 
0 
t r  
0 
- 

58 
Ferrous 

me ta  1 
by-products 

0 
0 
0 
0 
- 

41 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 

0 

- 

- 

- 

k l  
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

- 

- 

- 

- 
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T a b l e  B-3g. (Concluded) 

D a i l y  samples 
Date  1975 - 

Month !@Y 

7 14  
7 16 
7 1 7  
7 18 

Week avg 

7 30 
R 1 

Week avg 

8 5 
8 6 
8 7 
8 8 

Week avg  

8 11 
8 14  
8 15  

Week avg 

8 19 
8 20 
8 21 
8 22 

Week a v g  

8 28 
8 29 

Week avg 

9 2 
9 3 
9 4 
9 5 

Week avg 

T o t a l  averag&/  

s1 
M i l l  

d i s c h a r g e  

5.0 
7.8 
1 .3  
4.0 
4.5 

2.0 
3.6 
2.8 

2 . 6  
2 .5  
2.8 
5.6 
3.4 

3.2 
3 .0  
2.8 
3.0 

1 3 . 5  
2 .3  
3.0 
1 . 8  
5 . 2  

1.4  
2.8 
2.1 

5.7 
5.4 
5.4 
2.5 
4.8 

4.2 

- 

- 

- 

- 

- 

- 

- 

s 2  
Cyclone 

d i s c h a r g e  

9.6 
4.5 
1 .3  
3.0 
4 . 5  

5.7 
4 . 0  
4.9 

2.4 
5.6 
2.6 
2.8 
3.4 

5.9 
3.2 
6.7 
5 .3  

3.4 
2.4 
2 .1  
3.0 
2.7 

3.6 
2 . 1  
2.9 

3.0 
2.0 
4 .4  
1.9 
2.8 

2.9 

- 

-- 

- 

- 

- 

- 

- 

55 
Magnetic 

b e l t  
r e j e c t s  

41.0 
43.1 
37.1 
32.5 
38.4 

41.4 
33.0 
37.2 

14.2 
41.6 
24 .1  
39.0 
29.7 

20.7 
34.7 
24.2 
26.5 

35.1 
36.1 
32.0 
34.6 
34.5 

32.4 
30.6 
31.5 

41.7 
47.0 
30.9 
34.0 
38.4 

27.4 

- 

- 

- 

- 

- 

- 

- 

s7 
Magnetic 

r e j e c t s  

t r  
0 . 2  
0.4 
3.1 
0.2 

0.7 
0 
0 .4  

drum 

__ 

- 

0 .  1 
t r  
0 
0 
0 . 0 5  

0.4 
0.2 
0 
0.2 

0.2 
0.2 
0 . 1  
0 . 1  
0.2 

0.1 
0.2 
0.2 

0 . 3  
0.3 
0.1 
0 .1  
0 .2  

0 .07  

- 

- 

- 

- 

- 

a /  F i n e  g r i n d .  
- b l  N u g g e t i z e r  d a m .  
c f  Average i n c l u d e s  weekly composi tes  November 25, 1974, through March 1 7 ,  1975. 

58 
F e r r o u s  
me t a  1 

by-products  

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

0 

__ 

- 

- 

- 

- 

- 

- 
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Table  B-3h. ANALYSIS OF MILLED REFUSE STREAMS MAGNETIC METAL BY VISUAL ANALYSIS, W t .  7. 
(Received m o i s t u r e  b a s i s )  

D a i l y  
samples 

Date 1974 
?lonth Day 

9 23 
4 24 
9 25 
9 26 
? 27 

- -  

Week avg  

9 30 
10 1 
13 2 
10 3 
10 4 

Week avg 

10 7 
10 8 
10 9 
10 10 
10 11 

Week avg  

10 15 
10 16 
10 17 
10 18 

Week avg  

10 21 
10 2 2  
10 23 
10 24 
10 25 

Week avg 

11 18 
11 19 
11 20 
11 21 
11 22 

Week avg  

s1 
M i l l  

d i  s c h a r g e  

2: 
at 
a t  

174 
1 .8  
1 .6  

2.9 
1.5 
1 . 5  
2 .1  
2.4 
2.1 

6.6 
2.1 
1 .8  
6.3 
2.7 
3.9 

3.5 
3 . 3  

17.5 
4 .1  
7 . 1  

1.6 
1.0 
2.5 
5.0 
5.8 
3 .2  

2.5 
5.3 
3.0 
5 .4  

5 . 2  

- 

- 

- 

- 

- 

- 9.9  

s2 
Cyclone 

d i s c h a r g e  

0 
0 . 8  
0 
0 
0 . 3  
0 .2  

1 . 3  
0 
0 
0 
0 
0 . 3  

4.0 
0 
0 
0 
0 
0.8 

0 
0 
C 
0 
0 

0 
0 
0 
0 
2.0 
0 .4  

0 
0 
0 
0 

0 

- 

- 

- 

0 

s 3  
S t o r a g e  54 

b i n  A D S  
d i s c h a r g e  h e a v i e s  

0 71.2 
0 73.7 
0 74.7 
1.2 83 .1  

81.5 0 
0 .2  76.8 

- - 

0 24.7 
0 .2  77 .3  
0 69.7 
t r  5G.5 

84.5 t r  
0.04 62.1 

- - 

s5 
Magnetic 

b e l t  
r e j e c t s  

20.3 
40.2 
38.4 
36.9 
25.0 
32. 2 

40.1 
55 .4  

4 .6  
16.7 
24.4 
28.2 

38.0 
11.2 
0 
7.0 

23.4 
15 .9  

14.9 
43.5 

0 
27.6 
21.5 

26.8 
l o .  1 

6.6 
0 

21.6 
13.0 

2.3 
13 .5  

0 
3.7 
0 . 1  
3.9 

- 

- 

- 

- 

- 

- 

S6 
Nugge t i z e r  

feed 

98.7 
99.7 
99.9 
99.6 

99.6 

99.4 

100 - 

100 
100 

100 
99.9 

99.9 
- 

s7 
Magnetic 

drum 
re i e c t s  

85.0 
79.4 
74.2 
80 .3  
82.7 
80.3 

91.9 
87.6 
82.7 
80.9 
89.2 
86.5 

- 

- 

8 7 . 5  
85.7 
89.8 
94.4 
91.6 
89.8 
- 

58 
Ferrous 
m e t a l  

by-products  

99.8 
99.9 
99.9 
97.0 
99.7 
99 .3  
- 

99.9 
96.2 
99.4 
98.6 
99.9 
98.8 
- 

100 
99.9 
99.1 
99.7 
99.9 
99.7 

99.7 
99.8 
99.8 
99.6 
99.7 

- 

- 

99.7 
99.1 
99.5 
90.6 
99 .9  
99.6 
- 

100 
100 
99.8 
99.8 
99 .4  
99.8 
- 
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T a b l e  B-3h. (Cont inued)  

s5 
Magnetic 

b e l t  
r e j e c t s  

19 .6  
23 .1  

2 .5  
6.2 

67.&1 
56 .4  
44.6 
69.2 

5.6 
22.0 

2.4 
28.0 
10 .0  
14.8 

58 
Ferrous  
m e t a l  

by-products  

99 .9  
99.6 
99.8 
99.9 

lo&’ 
99.7 
99.8 
99.R 
98.5 

99.7 
99.9 
99.9 
99.8 

100 

s7 
Magnetic 

drum 
r e j e c t s  

91.7 
93.8 
86 .5  
90.2 

s2 
Cyclone 

d i s c h a r R e  

0 
0 

0 
n 

S1 
M i l l  

d i s c h a r g e  

3.2 
7.6 
0.3 
4.5 

Weekly composi te  
(1974) 

11-25 
1 2 - 2  
12-9 
12-30 
(1975) 

1-6  
1-13 
1-20 
1-27 
2-3  
2-10 
2-17 
3-3 
3-10 
3-17 

87 .3  
71.9 
90.7 
9 L . 3  
88.0 
93.9 
87.7 
94.7 
89.0 
79.6 

9.9 
12.9 
7.3 
8.9 
9.7 
2 . 1  

10 .0  
1 2 . 1  
11.1 

3 .9  

0 
0 
0 
0 
0 
0 
0 . 4  
0 
0 
0 

D a i l y  samples  
Date 1975 

E Y  

7 .0  
11 .0  

3 . 3  
1 3 . 1  

9 .o 

0 
0 
0 
1 . 0  
7.2 
0 
1 . 4  
- 

23.5 
6.2 

11.1 
9.5 
5 .1  

86 .2  
97.0 
78.6 
72.2 
89 .3  

100 
99.5 
99 .8  
99.8 

100 

3 24 
3 25 
3 26 
3 27 
3 28 
3 29 

Week avg 
100 

99.8 
4 . 3  
7.9 

~ 

37.6  
15 .5  
- 97.8 

86.8 
- 

99.9 
99.7 
99.9 

99.9 
99.9 

100 

5 . 3  
7 . 4  
4.2 
5 .7  
9.4 
6 . 4  
- 

0.3  
5 . 1  
0 
0 
0 
1.1 
- 

28.0 
4 . 3  

1 9 . 5  
17 .5  

6 .4  
1 5 . 1  
- 

96.9 
85 .8  
9 0 , l  
8 9 . 5  
86.4 
89 .7  
_. 

3 31 
4 1 
4 2 
4 3 
4 4 

Week avg 

4 7 
4 8 
4 9 
4 10  
4 11  
4 12 

Week avg 

4 14 
4 15 
4 16 

Week avg 

4.6 
7.7 
5.6 
3.4 
6 . 2  
2.5 
5.0 
- 

0 
0 
0 .3  
0 
0 
0.7 
0.2 
- 

37.6 
13 .2  

1 . 6  
15 .9  
12.8 

3.6 
l L . l  

11 .8  
1 . 9  
3.2 
5.6 

- 

- 

81.9  
80.0 
81 .9  
85 .1  
83.4 

99.9 
99.7 

99.9 
9 5 . 9  
99.9 
99 .5  

99.9 
99.6 

99.8 

100 

100 

87.7 
8 3 . 3  
- 

91.7 
97.6 
86.4 
91.9 
- 

4.5 
1.6 
5.5 
3.9 
- 

0 
0 
0 
0 
- 
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n T a b l e  B-3h. (Continued) 

58 
F e r r o u s  

m e t a l  
by-products  

- C /  

100 
100 
99.8 
99.8 
99.8 
- 

s 7  
Magnetic 

drum 
r e j e c t s  

55 
Magnetic 

b e l t  
rejects 

48.1 
24.7 
33.9 
26.4 

D a i l y  samples 
Date 1975 

Month E!Y 

4 1 &I 

4 2 lkf 
4 2&/ 
4 2&1 

4 19k/ 

Week avg  

4 28 
4 29 
4 30 
5 1 

S I  
M i l l  

disc ha r E  

3.6 

10.9 
10.6 

4 . 8  

s2 
Cyclone 

d i s c h a r g e  

0 
0 
0 
0 
0 
0 
- 

C /  

98.5 
97.7 
98.7 
97.6 
98.1 
- 5.4 

7.1 
.- 22.6 

31.1 
- 

3.9 
5.6 
3.0 
8.4 
6.8 
5.5 
- 

7.6 
29.8 
19.3 
10.5 

6.0 
14.6 

74.9 
92.2 
90.9 
82.7 
78.9 
83.9 
- 

49.7  
9'). :1 

99.8 
99 .b  

0 
0 
0 
0 
0 
0 
- 99.7 

99.6 
- 5 2 

Week avg 

5.5 
5.5 

7 . 1  
4.8 
5.2 
5 . 7  

5.8 
4.6 
5.2 

- 

- 

_I 

0 
0 
- 21.2 

21.2 

28.1 
45.5 

1.6 
25.1 

9.7 
23.2 
16.5 

- 98.1 
98.1 
- 99.8 

99.8 
5 9 

Week avg  

92.0 

81.5 
86.8 

96.8 
94.9 
95.9 

51 
99.9  

99.9 
99.9 

99.8 
99.9 
99.9 

- C I  
0 
0 
0 
0 
- 

5 12 
5 1 3  
5 16 

Week a v g  

5 1 9  
5 20 

Week avg  

6 30 
7 1 
7 2 
7 3 

Week avg  

0 
1.7 
0.9 
- 

8.9 
7.6 
4.7 

0 
0 
0 

4.0 
32.5 

7.9 

96.7 
95.0 
86.0 

99.8 
99 .8  
99.9 

7.5 
7.2 
- 0 

0 
- 8.9 

13.8 
89 .1  
91.7 
__ 99.9 

99.9 
__ 

0 
0 
0 
0 
0 
0 
- 

5.7 
5.8 

32.3 
5.9 
6.9 

11 .3  
- 

90.2 
82.5 
95.9 
93.6 
95.3 
91.5 

99.7 
99.4 
99.7 
99.9 
99.8 
99.7 

5.6 
5.6 
6.3 
3.6 
8.0 
5.8 
- 

7 7 
7 8 
7 9 
7 10 
7 11 

Week avg  

7 14  
7 16 
7 17 
7 18 

Week avg  

9 .1  
2.6 
2.8 
4.4 
4.7 
- 

0 
0 
0 
0 
0 
- 

11.6 
16.3 
14.8 

7.2 
12.5 

90.6 
91 .4  
76.7 
90.6 
87 .3  
- 

99.8 
99 .b 
99.5 
99.8 
99.5 
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Table  B-3h. (Concluded) 

s 5  57 58 
Dai ly  samples s1 s2 Magnetic Magnetic F e r r o u s  

Date 1975 M i l l  Cyclone b e l t  drum m e t a l  

Month d i s c h a r g e  d i s c h a r g e  r e j e c t s  r e j e c t s  by-products  

7 30 6.1 0 20 .3  69.2 99.7 
99.4 8 1 

Week avg  5.0 0 18.L 81 .3  99.8 

8 5 8 . 6  0 24.0 88.0 99.7 
8 6 6 .5  0 4 . 4  94.0 99.4 
8 7 7.2 0 11.3 96.4 99.8 

90.7 6 8 
Week avg  7.3 0 12 .5  92.8 09.7 

8 11 7 . 7  0 12.9 85.1 99.6 
8 14  6 .7  0 10.0 87.2 99.4 

99 .2  8 15  
Week avg  6.5 0 9.3 88.3 99.4 

- 93.3  - 16.5  - 0 - 4.0  - 

- 92.9 - 10.2 - 0 - 6.9  - 

- 92.6 - 5 .1  - 0 - 5.1 - 

8 19 7.6 3 .4  11.0 93.7 99.7 
8 20 6.7 0 8.2 91.4 99.8 
8 21 8.5 0 7.0 91.9 99.8 

99.6 8 22 
Week avg  6.8 0 .9  9.3 91 .1  99.8 

- 87.3 - 11.0 - 0 - 4.4 - 

8 28  6.2 0 9.6 97.2 99.6 
99 .5  8 29 

Week avg 6 . 1  0 13 .3  93.8 99.6 

9 2 6.6 0 2.5 65 .4  98.7 
9 3 9 . 3  0 11.3 78.8 9 9 . 9  
9 4 7 .4  0 1 7 . 7  88 .8  99.6 

- 90.4 - 1 7 . 1  - 0 - 6.0  - 

9 5 92.9 99.6 8 . 1  0 6 .4  - - - - 
Week avg  7.4 0 9.9 81 .5  99.5 

T o t a l  averageL!/ 6.2 0.17 19.9 88.9 99.7 

- a /  Changed i n s p e c t i o n  method t o  p i c k  up m e t a l  i n  SI a v e r a g e  f o r  2 davs  o n l y .  
- b l  F i n e  g r i n d .  
c /  Nugget izer  d a m .  
- d l  Average i n c l u d e s  weekly composi tes  November 25, 1974,  th rough March 1 7 ,  1975. 
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Table  B-3i .  ANALYSIS OF MILLED REFUSE STREAMS NONMAGNETIC METAL BY VISUAL ANALYSIS, w t .  % 
(Received m o i s t u r e  b a s i s )  

- 

D a i l y  
samples 

Date 1974 
M o n t h =  

9 23 
9 24 
9 25 
9 26 
9 27 

Week avg 

9 30 
10 1 
10 2 
10 3 
10 4 

Week avg 

10 7 
10 8 
10 9 
10 10 
10 11 

Week avg 

10 15 
10 16 
10 1 7  
10 18 

Week avg 

10 2 1  
10 22 
10 23 
10 24 
10 25 

Week avg 

11 18 
11 19 
I 1  20 
11 2 1  
11 22 

Week avg 

s1 
M i l l  

d i s c h a r g e  

+I 
+I 
“ I  

0.9  
0.3 
0 .6  

0 . 4  
0.2 
0 .9  
0.3 
t r  

- 

- 
0.4  

0.7 
0 . 1  
0 .4  
0 
0 . 1  
0.3 
- 

tr 

0.4 
0 .2  
0 . 2  

0 . 3  
0 

1 .0  
0 . 4  
0 . 4  

0.3 
0.3 
0 
1.1 
0 .4  
0 .4  

n. 2 

- 

n .  2 

- 

- 

S ?  
Cyclone 

d i s c h a r g e  

n 
0 . 5  
0 
0 

t r  
0 . 1  

2.4 
0 
0 
0 
0 .2  
0 .5  

0 
0 
0 
0 
5.7 
1.1 

- 

- 

- 

0.9 
1.6 
0 
0 
0 .6  

0 
0 
0 
3.7 
0 
0.7 

0 
0 
1 . 8  
0 
0 
0 .4  

- 

- 

- 

s 3  
S t o r a g e  

b i n  
d i s c h a r g e  

0 
0 
0 
0 
4.6 
0 .9  

0.8 
0.5 
0 
0 
0 
0 . 3  

- 

- 

54 
ADS 

h e a v i e s  

2.5 
6 . 3  
3 .9  
3.4 
0 
3.2 

8 . 2  
2.8 
5 .6  
2.0 
3.4 
4.4 

- 

- 

s5 
Magnetic 

b e l t  
r e j e c t s  

3.0 
2.7 
6 .0  
1 . 2  
3.0 
3.2 

9.4 
2 . 9  

24.2 
0 

14 .6  
10.2 

- 

0 
3.n 

18.7 
2.8 

12.3 
7 .5  

7.9 
0.5 
0 
0 
2.1 

3.8 
1 . 5  

14.7 
1 . 3  

11 .4  
6 .5  

0 
4.2 
6 . 1  
3.5 
3.5 
3 .5  

- 

__ 

- 

S6 
N u g g e t i z e r  

feed  

0 
D 
0 
0.2 
0 
0.04 

0 
0 
0 
0 
0 
0 

- 

- 

s7 
Magnetic 

drum 
r e j e c t s  

14.3 
18.6 
15.8 
19.0 
1 0 . 1  
15 .6  

7 .9  
12 .4  
15 .0  

10.2 
12.7 

- 

18.1 

- 

11.7 
14.3 

6.7 
5.4 
7 .0  
9.0 

sa 
F e r r o u s  

m e t a l  
by-products  

0 
0 
0 . 1  
0 

0.02 
n 

a . 1  
0 
0 . 1  
0 
0 .1  
0.1 
- 

0 
0 . 1  
0 . 1  
0 
0 . 1  
0.1 
._ 

0.1 
0 . 1  
t r  
0.1 - 
n. 1 

0 
0 
0 . 2  
0 
0 
0.04 
- 

0 
0 
0.2 
t r  
0.5 
0 .1  
- 
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Table E - 3 i .  (Continued) 

Weekll- composite 
( 1 9 7 4 )  

1 1 - 2 5  
1 2 - 2  
1 2 - 9  
1 2 - 3 0  
( 1 9 7 5 )  

1-6  
1 - 1 3  
1-20  
1-27 
2 - 3  
2-10  
2 - 1 7  
3 - 3  
3 -10  
3-17 

D a i l v  samples 
Date 1975 

Dao - Man t h - 
3 24  
3 2 5  
3 26 
3 27 
3 28 
3 29 

Week avg 

3 3 1  
4 1 
4 2 
4 3 
4 4 

Week avg 

4 7 
4 e 
4 9 
L 10 
4 11 
4 1 2  

Week avg 

s 1  
M i l l  

discharge 

0.9 
0.2 
tr 
0 .4  

1 .0  
1 . 1  
0 .9  
0 . 5  
0 .8  
0.4 
0.6 
1.0 
1 . 3  
0.2 

0.9 
1.0 
0.1 
0 . 3  
0 .8  

0.5  

0.8 
0 . 2  
0 . 1  
0.2 
1 . 4  
0.5 

1.0 
0 . 7  
0.2 
0 .5  
0 . 3  
0 . 6  
0 .7  

tK - 

- 

- 

SZ 
Cyclone 

discharpe 

0.5 
0 
0 
0 

0 . 8  
0 
0 
0 . 3  
0.1 
0 . 4  
0 . 4  
0 
0 
0 

0 
0 
0.2 
0 
0 
0 
t r  

0.3 
0 
0 
0 
0 .4  
0.1 

0 . 4  
0 

0.8 
0.L 
0 
0 .3  

- 

- 

t K  

- 
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s5 
Magnetic 

b e l t  
r e j e c t s  

0.5 
0 
3.9 
4 . 4  

2.5 
0.6 
7.7 
8 . 5  
7 .5  
5 .1  
9 .9  
7 .3  
5.5 
6 . 5  

5.5 
4 . 0  
8 . 5  

11.6 
5 .9  
3 .O 
6 . 4  

4 . 5  
6.9 
2.2 
9 . 7  
8 . 1  
6.3 

1.9 
2.7 
2 . 3  
6 .0  
4.3 
5 . 4  
4.7 

- 

- 

- 

s7 
Magnetic 

drum 
r e j e c t s  

7 .8 
6 .1  

1 2 . 0  
8 . 4  

11 .a 
23 .3  

8.2 
4.9 

1 0 . 2  
5.3 

11.2 
4.4 

10.1 
16.1 

11.7 
0.6 

17.6 
24.3 

9.4 
t r  
10.6 

2.8 
12.0 
9 .0  
8.3 

11.7 
8 . 9  

14.5 
17 .9  
15 .9  
13.2 
14.6 
10.1 
14 .b  

- 

- 

- 

58 
Ferrous 
metal  

by-products 

0 .1  
0 . 3  
0 
t r  

0 
0 . 1  
0 .2  
t r  
1 . 3  
tr 
0 .2  
0 .1  
0 . 1  
0.2 

0 
0 . 4  
0 . 2  
0.1 
0 
t r  
0 . 1  

0.1 
0.2 
0.1 
0 
0.1 
0.1 

0 . 0 5  
0.2 
0 
0.1 
0 
0.1 
0 . 1  

- 

- 

- 



Table  B-31. (Cont inued)  

Dai ly  samples 
Date 1975 

Month w 
4 14 
4 15  
4 16 

Week avg 

4 I&’ 

4 2 l!?f 
4 2 2hf 
4 2 3kf 

4 19h’ 

Week avg  

4 28 
4  29 
4 30 
5 1 
5 2 

Week avg 

5 9 
Week avg 

5 l ?  
5 1 3  
5 16  

Week avg  

5 19 
5 20 

Week avg 

6 30 
7 1 
7 2 
7 3 

Week avg 

7 7 
7 8 
7 9 
7 10 
7 11 

Week avg 

s1 
M i l l  

d i s c h a r g e  

0 .3  
0 .4  
0.2 
0 . 3  

0.6 
0 .4  
1 . 0  
0 .7 
0 . 5  
0.6 

0.4 
0.9 
0.3 
0.8 
0.9 
0.7 

0.5 
0 .5  

0.7 
0.6 
0.2 
0.5 

0.2 
0.9 
0.5 

1.6 
0.7 
0.9 
0.8 
1 . 0  

0.7 
0.7 
0.4 
0 . 4  
0.9 
0.7 

- 

- 

- 

- 

- 

- 

- 

- 

52 
Cyclone 

d i s c h a r g e  

0.8 
0 
0.6 
0.5 

0 
1 . 4  
0 
0.7 
0 
0 . 1  

0.3 
0 
0 
0 
0 
0 .1  

0 
0 

1.8 
0 
1.5 
1.1 

0 . 3  
6.9 
3.6 

0 
0 
0 
0 . 6  
0 

0 
0 
0 
0 
0 
0 

- 

- 

- 

- 

- 

-. 

- 

- 

s 5  
Magnetic 

b e l t  
r e j e c t s  

3.9 
3.0 

11.9 
6.3 

2.4 
11.8 

2.9 
9.5 
1 .8  
5.7 

5 . 1  
0.7 
2.6 
3.6 

10.9 
4.6 

12.2 
12.2 

1 . 9  
1.1 

23.9 
8.9 

16.6 
4.6 

10.6 

1.0 
5.9 
5.6 
4.8 
4.3 

1.1 
11.7 
0 
7.2 
5 .3  
5 .1  

- 

- 

- 

- 

- 

- 

s7 
Magnetic 

drum 
r e j e c t s  

7 . 5  
2 . 1  

l0.U 
h.5  

-_ 

51 
1.1 
1.5 
1.0 
1.5 
1 . 3  

22.0 
6.7 
8.0 

15.5 
17 .5  
13.9 

1.4 
1 . 4  

7 . 6  

14.2 
10.9 

2 .7  
4.2 
3 . 4  

3.1  
4 .6  

12.2 
10.3 

7.6 

8.5 
15.1 

3.7 
5 .5  
4.1 
7 . 4  

- 

- 

- 

C I  
- 

_. 

- 

- 

S8 
F e r r o u s  
m e t a l  

by-products  

(1 

0 . 2 

0.1 
l K  - 

51 
!i 

I. 1- 

0 

tr 

0 . 1  
ti- 
0 .  l 
0.2 
0.1 
0 . 1  

0 .1  
0 . 1  

t r  

C K  - 

- 

- 

t r  - 
t r  

tK 
0 -. 
t K  

t K  

0 . 1  
0.03 
t r  
tK 
- 

t r  
0 .3  
tK 
t K  

0 
t r  
- 

A 
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Table  8 - 3 1 .  (Concluded) 

D a i l y  samples 
1975  

?lonth E Y  

7 1 4  
7 16 

7 18 
i 1 7  

Week dvg 

7 ?0 
S 1 

Week avg 

8 5 
8 6 
8 7 
8 6 _ ~ _ _ _  

Week avg 

ti 11 
8 1 4  
8 15 

Week avg 

a 1 9  
8 20 
8 “1 
8 2 2  

Week avg 

8 28 
x 7 q  

Week nvg 

9 2 
9 1 
9 4 
9 5 

Week avg  

T o t a l  averaged’ 

s1 
N i l 1  

d i s c h a r g e  

0 .8  
1 . 0  
0.6 
o.a  - 
0.8 

0 .7  

0.9 

2.0 
0 . 5  
0 .9  
1.1 
1.1 

1 .0 
0.9 
0 . 6  
0 . 8  

1.1 
0 .9  
1.1 
0.8 
1 .o 

0.8 
0.s 
0 . 8  

0 . 8  
0.8 
0.9 
0 . 8  
0 .8  

0.63 

1 .n - 

- 

- 

- 

- 

- 

s2 
Cvclone 

d t s c h a r g e  

0 . L 

1 .o 
0 
0 
0 . 4  

1 . 3  

0 .7  

1 . 0  
0.8 
0 
0 . 4  
0.6 

0 . 6  
0 
0.6 
0 . 4  

0 .3  
0.6 
0 
0 
0 . 2  

0.8 
0 
0 . 4 

0 
0.5 
0 
0.7 
0 .3  

0 . 3 9  

- 

0 - 

- 

- 

- 

- 

- 

s5 
Magnetic 

b e l t  
r e j e c t s  

3.0 
7 . 8  
4 . 4  
3.1 
G.6 

5.2 
1 . 2  
3 .2  

5 . 5  
2.2 

3 1 . 4  
4.9 

11.0 

6 . 6  
2.5 
9.9 
6 .3  

- 

- 

- 

2.6 
3 . 4  
6 . 4  
7 . 0  
4.9 

3.8 
3 . 1  
3.5 

1 . 2  
3 . 1  

10.3 
7.5 
5.5 

5 .1  

- 

- 

- 

57 
Magnetic 

d rim 
r e j e c t s -  

7 . 6  
7 . 7  
19.3 

7 . 9  
10.6 

2 5 . 7  
h . 1 

15 .7  

8.5 
5.5 
3 .3  
4 . 4  
5 . 4  

9.5 
7 .0  
5 . 8  
7 . 4  

3 .9  
6 .9  
7.5 

10.0 
7.1 

2 . 1  
7.8 
5 .0  

24.4 
16.5 
9 .2  
6 . 0  

1 4 . 0  

9 . 4  

- 

- 

- 

- 

- 

- 

- a/ 
b /  F i n e  g r i n d .  
c l  Nugget izer  down. 
- d /  Average i n c l u d e s  weekly composi tes  November 25, 1974, th rough March 17 ,  1 9 7 5 .  

Changed i n s p e c t i o n  method t o  p i c k  u p  m e t a l  i n  S1. Average f o r  2 d a y s  o n l y .  
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58 
Ferrous  
meta l  

by-products  

ti- 
0.4 

t r  
0 . 2  

0 .1  

tr 

0.2 
0 . 2  
t r  

0 .1  

0.1 
0 .3  
0 .5  
0 . 3  

0.1 
0.1 
0 .1  
0.2 
0.1 

n. 1 

- 

- _- 

t K  - 

- 

- 

0.1 
0 . 3  
0 .3  
- 

0 
( r  
0 
0 .1  
0 

0.13 

- 



T a b l e  B-3j .  ANALYSIS OF MILLED REFUSE STREAMS ORGANICS BY VISUAL ANALYSIS, w t .  X 
(Received m o i s t u r e  b a s i s )  

D a i l y  
samples 

Date  1974 
M o n t h 3  

9 23 
7 24 
9 25 
9 26 
0 27 

Week avg 

9 30 
i n  1 
10  2 
10 3 
10 4 

Week avg 

10 7 
10 8 
10 9 
10 10 
10 11 

Week avg 

10 15 
10 16 
10 1 7  
10 18 

Week avg 

10 2 1  
10 22 
10 23 
i n  24 
10 25 

Week avg  

11 18 
11 19 
11 20 
11 21  
1 1  22 

Week avg 

s1 
M i l l  

d i s c h a r g e  

1 .4  
3 .8  
0 . 3  
7.0 
0 
2.5 

0 
0 
4 . 2  
4 . 4  
0 
1.7 

1 .5  
2.4 
4.6 
7.3 
0 
3.2 

0 . 8  
5 .0  
4.6 
2.0 
3 .1  

2 . 5  
10.9 
4 .9  
0 
3 .1  
4 . 3  

0 
0 
2.0 

4 . 2  
1 . 3  

- 

- 

- 

- 

- 

0 . 4  
- 

5 2  
Cyclone 

d i s c h a r g e  

0 .2  
5 . 5  

1 2 . 0  

0 . 6  
3.6 

4 . 0  
1 . 4  
2.3 
0 
1 . 5  
1 . 8  

0 
2.1 

t r a c e  
0 . 7  
3.0 
1 . 2  

2.0 
21.5 
3 .0  
0 
6.6 

2 . 1  
9 . 3  
4.7 
1.4 
1.6 
3 .8  

1 . 2  
2.4 
1 . 8  
5 .6  
1 . 8  
2.6 

0 . 5  
- 

- 

- 

- 

- 

- 

53 
S t o r a g e  s 4  

b i n  ADS 
d i s c h a r g e  h e a v i e s  

0 4 . 8  
0 . 8  1 . 6  
0 .6  2.6 

6 . 3  0 
0.5 4.1 

0 18 .5  
0 5 . 8  
0 1 3 . 1  
2.3 10 .0  

7.0 0.9 
0.6 10.9 

0 .9  5 .0  
- - 

- - 

55 
Magnetic 

b e l t  
r e j e c t s  

6 .0  
8 . 1  
7.8 

12.8 
22.8 
1 1 . 5  

26.8 
4 . 1  

20.1 
16.3 

16 .2  

12 .5  
25. 2 
14.8 
18.5 
7.3 

1 6 . 7  

10 .0  
14.4 
14.3 

9.5 
12.2 

28.0 
34.4 
19.4 

14.4 
27.2 

29.0 
29.7 
35.8 
31.0 
33.7 
31.8 

13.7 

- 

- 

40.0 

_. 

S6 
Nugget izer  

feed 

0 
0 
0 
0 
0 
0 
- 

0 
0 
0 
0 
0 
0 
- 

57 
Magnetic 

drum 
r e j e c t s  

n 
0 
0 
0 
0 . 5  
0.1 

0 
0 
1.1 
0 
0 
0.2 

- 

- 

0 
0 
0 
0 
0 
0 
- 

sa 
F e r r o u s  

m e t a l  
by-products  

0 
n 
0 
0 
0 
0 
- 

0 
0 
0 
0 
0 
0 
- 

0 
0 
0 
0 
0 
0 
- 

0 
0 
0 
0 
0 
- 

0 
0 
0 
0 
0 
0 
- 

0 
0 
0 
0 
0 
0 
- 
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Table B-3j. (Continued) 

Weekly composite 
(1974) 

11-25 
12-2 
12-9 
12-30 
(1975) 
1-b 
1 - 1 3  
1-20 
1-27 
2-3 
2-10 
2-17 
3-3 
3-10 
3-17 

Daily samples 
Date 1975 

Month E Y  

3 24 
3 25 
3 26 
3 27 
3 28 
3 29 

Week avg 

3 31 
4 1 
4 2 
4 3 
4 4 

Iv'eek avg 

4 7 
4 8 
4 9 
4 10 
4 11 
4 12 

Week avg 

4 14 
4 15 
4 16 

Week avg 

s1 
Mill 

discharge 

0.3 
tr 
1 . 2  

22.2 

4.8 
4.1 
1.1 
0.2 
0.7 
4.4 
3.1 
0.9 
0 
2.6 

0.2 
0 
0 
1.7 
tr 
10.8 
2.1 

3.0 
3.2 
9.3 
4.7 
0.6 
4.2 

3.8 
6.7 
3.9 
7.9 
5.0 
9.2 
6 . 1  

4.1 
4.4 
4.1 
4.4 

- 

- 

- 

- 

s2 
Cyclone 

discharge 

0.2 
0 
0 
0 

0 
0.5 
4.2 
3.1 
1.1 
0 
0.8 
1.6 
0 
tr 

0 
0.9 
3.1 
4.0 
t r  
2.7 
1.8 

1.4 
2.9 
2.1 
4.6 
0.4 
2.3 

2.9 
2.3 
1.4 
0.4 
0.9 
5.0 
2.1 

4.3 
1.2 
3.7 
3.1 

- 

- 

- 

- 

s5 
Magnetic 
belt 

rejects 

27.0 
36.4 
45.3 
27.6 

8.4 
19.6 
9.2 
9.7 
30.8 
27.3 
12.0 
7.7 
21.4 
24.5 

21.5 
23.3 
21.0 
12.8 
19.5 
23.1 
20.2 

29.3 
36.7 
17.5 
27.3 
26.1 
27.4 

22.1 
22.5 
50.6 
26.4 
28.9 
17.9 
28.1 

30.7 
27.2 
21.3 
26.4 

- 

- 

- 

- 
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s7 
Magnetic 

drum 
rejects 

0 
0 
a 
0.2 

0 
0 

0 
0 
0 
0 
0 
tr 
0.1 

tr 

0 
0.3 
0.4 
0.1 
0 
tr 
0.1 

0 
tr 
0 
0 
0 
tr 

- 

- 

0 
0 
0.8 
0 
0 
0 
0.1 

0 
0 
0 
0 

- 

- 

58 
Ferrous 
metal 

by-products 

0 
li 
G 
0 

0 
0 
C 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
tr 
0 
0 
0 
0 
tr 

0 
0 
0 
0 

- 

- 

- 

- 



Table B-3J.  (Continued) A 

S t i  
Fer rous  

metd I 
by - p  rcdi;c L 8 

s 5  
Magnetic 

b e l t  
r e j e c t s  

b.5 

*, . 1, 
1 3 . 7  

i .5 

5 7  
Magnetic 

drum 
r e j e c t s  

h i  

0 
t r  
t r  
ii 

- 

- 
t r  

Da i ly  samples 
Date 1975 

Month E Y  

4 18 
4 19 

2 1  
4 2 2  
4 2 7  

Week avg 

4 28 
4 29 
4 30 
5 1 
5 2 

Week avg 

5 9 
Week avg 

5 12 
5 1 3  
5 16 

Week avg 

5 19 
5 20 

Week avg 

s1 
E l i l l  

d i s c h a r g e  

4.2 
2.5 
2 . 1  
0.9 

52 
Cyclone 

d i s c h a r g e  

4.0 
2.7 
4.0 
2.4 

'3.0 
I_ 

6 . 5  
4.0 
3.4 
- t i .7  

7 . 6  
_- 

3.1 
8.1 

12 .4  
6.2 

18.6 
6.8 
9.0 
1 .4  

i0 .7  
20.8 
13.4 
32.5 
20.9 
19.7 
- 

:I 

t r  
0 
t r  
t r  
t r  
- 10.3 

8.0 
- 10 .3  

9.3 
- 0 

0 
- 

14.1 
14.1 

17.4 
11 .2  
43.4 
24.0 

3.0 

.- 

- 

8.7 - 
8.7 

10.9 
10.9 
_. 

0 
0 
- 0 

0 
- 

6.5 
4.5 

36.5 
15.8 

3.8 
5.2 
4.5 

- 

- 

24.4 
10.0 
11.6 
15.3 

18.2 
11.1 
14.6 

- 

- 

t r  

0.3 
0 .1  

b/ 
- 

t r  
tr 
t r  
- 14.0 

8.5 
- 

6.7 
3.1 
8 .4  

4 .0  
2.3 
0.9 
0 
1.8 
- 

31.0 
24.5 
24.7 

0 
0 
0 
0 
0 
- 

0 
n 
n 
0 - 
0 

6 30 
7 1 
7 2 
7 3 

Week avg 

7 7 

7 9 
7 10 
7 1 1  

7 8 

Week avg 

7 14 
7 16 
7 1 7  
7 18 

Week avg 

5.0 
5.8 
-- 22.3 

25.6 
- 

9.3 
9.4 
5.9 
8.4 

12.1 
9.0 

21.6 
10.2 
10.7 

- 

5.6 
9.0 
4.8 
3.5 

2 7 . 1  
16.8 
18.5 
26.5 

0 
0 
0 
0 
0 
ii 
-. 

t r  
0 
0 
0 
0 
0 
- 2.6 

5 .1  
- 27.6 

25.3 
- 

1.7 
4.9 
5 .1  

7.0 
0 
3.8 

0 
0 
0.2 
tr 
0.1 
- 

n 

n 

n 

0 

0 10.0 
13.1 
- 3.5 

3.8 
- 21 .7  

8.1 
- 
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Table  B - 3 j .  (Concluded) 

S5 
MagneLic 

h e l t  
r g e c t s  - 

5 . I. 
1 2 . 6  

Y .o 
__ 

52 
Cyclone 

d i s c h a r g e  

16.4 
8.7 

12.5 
- 

- Dai ly  samples  
Date  1975 ~ _ _ _  

s1 
H i l l  

d i s c h a r g e  

17.0 
13.5 
15.3 
- 

e E2 

7 30 
8 1 

Week avg 

11.9 
2.8 
8.1 
7.0 
7.5 

3.2 
10.5 

- 

8.6 
7.6 
7 .4  
3.9 
6.9 
- 

i2 .6  
14.6 
? L . f ,  

16.3 
15.1 

c 0 
L I  / '  

l l  

8 5 
8 ii 

8 7 
8 8 

Week avg 

8 11 
8 14  
8 15 

Week avg 

4.9 
7.6 
7.9 
6.8 
- 

28.9 
29.5 
27.1 
28.5 
- 

0 0 
0 0 

8.8 
7.5 

0 
0 

-. 0 
0 
- 

7 . 1  
8.8 

10.9 

4.5 
5 . 1  
9.5 
9.6 
7.2 
- 

21.7 
18.4 
22.0 
24.5 
21.7 

t r  0 
0 (1 

t r  0 
0 t r  __ - 

t r  n 

8 19  
8 20 
8 2 1  
8 22 

Week avg 

8 28 
8 29 

Week avp. 

10.5 
9.3 

5.0 
6.3 
5.7 
_- 

8.4  
1 1 . 2  

9.8 

18.5 
30.4 
24.5 

14 .4  
13.6 
17.9 

16.2 

- 

18.8 
~ 

0 0 
0.1  n 
0 .1  0 
- - 

4 . 0  
6 .8  
7 . 2  

7 . 8  
5.4 
5 . ?  
7.4 
6.4 
- 

9 2 
9 3 
5 4 
9 5 

Week avg 

' rota1 average21 

8.8 
6.7 

5.8 

- 

3.8 20.3 0.04 f!.ll! 

a /  F i n e  g r i n d .  
- b l  Nugge t i ze r  down. 
c /  Average i n c l u d e s  weekly composi tes  November 25, 1974, through March 1 7 ,  1975 
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Table  B-3k. ANALYSIS OF MILLED REFUSE STREAMS MISCELIANEOUS MATERIAL BY VISUAL ANALYSIS 
(NOT OTHEIWISE CLASSIFIED AS PAPER, PLASTIC, WOOD, GIASS, METAL, OR ORGANICS), wt. % 

(Received moisture b a s i s )  
- - 

n a i l y  
samples 

h a t e  1974 
Month __ 

9 23 
9 24 
0 25 
9 26 
9 27 

Week avg 

9 30 
10 1 
10 2 
10 3 
10 4 

Week avg 

10 7 
1 0  8 
10 9 
10 10 
10 11 

Week avg  

10 15 
10 16 
10 17 
10 16 

Week avg  

10  21 
10 22 
10 23  
10 24 
10 25 

Week avg 

11 18 
11 19 
11 20 
11 21 
11 2 2  

Week avg 

s1 
M i l :  

d i s c ha r p ~  

4 1 . 2  
32 .8  
19 .4  

7 4 . 2  
33.9 

22.0 
26.6 
22.0 
4.6 

18.6 

26. ti 

__ 

25.6 
28.3 
22.0 
5 1 . 1  
18.6 
29 .1  

32.0 
30.4 
21.2 
20.1 
26.1 

26.8 
22.9 
51.8 
35.5 
20.8 
31.6 

31.1 
26 ,1  
36.9 
15 .0  
14 .1  
24.6 

- 

- 

- 

s 2  
Cyclone 

d i s c h a r g e  

30.8 
30.9 
37.4 
21.7 
27.3 
29. b 
- 

29.4 
29.0 
36.0 
33.0 
18.0 
29.1 

38.8 
24.2 
23.0 
28.5 
24.8 
2 7 . 9  

28.9 
25.2 
1 7 . 7  
4 4 . 6  
29.1 

32.5 
29.7 
26.6 
34 .1  
20.6 
28.7 

20.0 
20.0 
18 .9  
30.2 
21.6 
22.1 

- 

- 

- 

- 

s 3  
S t o r a g e  

h i n  
d i s c h a r g e  

34.3 
33.8 
30.2 
16.7 
18.6 
26.7 

23.0 
24.5 
21.6 
23.7 
27.8 
24.1 

- 

- 

54 
ADS 

h e a v i e s  

12.1 
11.0 

7.8 
1 . 7  
4 . b  
7.5 

19.9 
4 . 0  
5 . 4  

11.4 
- 0.9 

8 .3  

__ 

55 
Magnetic 

h e l t  
re jec t s  

46.6 
21.9 
1 3 . L  
I b . 8  
I J . ?  
22.5 

14.0 
10.6 
25.1 
20.6 
18.7 
17 .8  

1 0 . 1  
12.0 
22.2 
25.9 
30.6 
20 .2  

47.9 
10.2 
22.4 
11.7 
23.1 

1 3 . 3  
25.2 
24.5 
24.7 
16.2 
20.8 

27.0 
11.9 
27.7 
24.9 
24.8 
23.3 

-. 

- 

- 

- 

- 

- 

S6 
NuRpetiZeK 

f e d  

1.1  
0 . 2  
0 . 1  
0.2 
il 

0 .3  

0 
0 
t r  
0 
0 
t r  

- 

- 

s7 
Magnetic 

d rim 
r e  i c c t  3 

0.7 
1 .c 
4 . 9  
0 
6 . 0  
2.5 

0.2 
0 
0 
0 

0 .04  

I 

t K  - 

0.2 
0 
0 .2  
0 

0 . 1  
t K  - 

58 
F e r r o u s  
m r t a l  

by - I> ~ > d  3 1 c L 

0.5 
0 . 1  
0 
1 " 0 
J, 3 
0.7 

0 
3.8 
0 .5  
1.4 
0 
1 . 1  

0 
0 

0.1 
0 
0.02 

0 .2  
0 . 1  
0.2  

0.2 

0 
0.9 
0 . 3  
O . ?  
0 . 1  
0 . 3  

0 
0 
0 
0 
0.1  
0.02 

... . 

- 

t K  

__ 

0 . 3  __ 

- 
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T a b l e  B-3k. (Continued) 

s 5  s7 58 
S l  s2 Magnetic Magnetic F e r r o u s  

Weekly composi te  H i l l  Cyclone b e l t  d r u m  me t a  1 
by-products  (1974) d i s c h a r g e  d 1 scha r g e  re iec t s  r e j ? c t s  

11-25 
1 2 - 2  
12-9 
1?-30  
(1975) 
1-6 
1-13  
1-20  
1-27 
2-3 
2-10 
2-17 
3-3 
3-10 
3-17 

Dai ly  samples 
Date 1975 

Month m 
3 24 
3 25 
3 26 
3 2 7  
3 28 
3 29 

Week avg 

3 31 
4 1 
4 2 
4 3 
4  4 

Week avg  

4 7 
4 8 
4 9 
4 10 
4 11 
4 12 

Week avg 

5 . 1  
1 5 . 2  

5 . 2  
26.3 

20.8 
17.4 
21 .3  
22.6 
10.7 
1 9 . 3  
15.6 
11.9 

5.8 
21.4 

35.1 
20.1 
27 .3  
13.4 
20.7 
19.6 
22.7 
- 

9 . 3  
13 .8  
26.0 
28.1 
20.6 
19.6 
- 

25.2 
24 .4  
32.9 
12 .5  
1 2 . 2  
21.3 
21.4 
- 

16.8 
7.7 
9.2 
6 .8  

19.4 
9.6 

23.4 
27.8 
18.9 
17.3 
16 .0  
13.2 
1 6 . 3  
21.5 

3 3 . 3  
33.6 
27.1 
1 8 . 3  
21.7 
22.8 
26.1 
- 

22.2 
21.0 
22.7 
12.3 

3.5 
1 6 . 3  
- 

23.4 
6 .5  

21.4 
27 .a 
18.6 
8.0 

17.6 
- 

5.1  
?9 .1  

1 .4  
9 .8  

4.3 
5 . 1  

14.5 
3.7 
9 . 8  
4.7 

19.2 
14.9 
16.0 
15 .3  

21.7 
27.1 
18.2 
24.7 
25.4 

9 . 1  
21.0 
_. 

12.9 
21.6 
18.2 

9.4 
21.8 
16 .8  
- 

13.2 
21.9 
25.3 
16.9 
16.9 
40.9 
22.5 
- 

0 
0 
0 . 1  
0 . 5  

0.3 
4.0 
0.8 
0.8 
1 .0  
0.7 
0 . 8  
0.8 
0.6 
3 . 0  

1 . 0  
1 . 6  
0 . 8  
1 .9  
0 
1 . 7  
1.2 
- 

0.2 
0.9 
0 . 6  
1 . 9  
1 . h  
1.0 
- 

0 . 8  
1.4 
1.1 
1 . 5  
1 . 8  
0.7 
1 . 2  
- 

0 
0 

0 .  I 
tT 

c r  
0 .1  
t r  
0 .2  
0.2 
tr 
0 . 1  
t r  
t r  
t r  

0 
0 . 1  
0 
0 . 1  

0 
0.1 

t K  

- 

t r  
t r  
0 
0 
0 - 
t K  

0 .05  
0.05 
0 
0 
0 . 1  
0 
t r  
__ 
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T a b l e  B-3k. (Continued) 

D a i l y  samples 
Date 1975 

Month w 
4 14 
4 15 
4 1 6  

WeGk avg 

r, le/ 

4 2 la/ 
4 2 2 4  

4 19dl  

4 2 Z f  
Week avg  

4 28 
4 29 
4 30 
5 1 
5 2 

Week avR 

5 9 
Week avg 

5 12 
5 13 
5 16 

Week avg  

5 19 
5 20 

Week avg 

6 30 
7 1 
7 2 
7 3 

Week avg 

7 7 
7 8 
7 9 
7 10  
7 11 

Week avg 

s1 
M i l l  

d i s c h a r g  

20.6 
21.4 
1 2 . 1  
18.0 

31.5 
18 .8  
14.2 
25.0 
29.5 
23.8 

46.1 
39.3 
38.6 
21.4 
24.7 
34.0 

_- 

21.6 
21.6 

27.0 
29.6 
10 .8  
22.5 

26.8 
28.9 
27.8 

- 

26.1 
22.9 
26.6 
33.3 
27.2 
- 

30.2 
31.7 
23.9 
26.9 
28.7 
78 .3  

s 2  
Cyclone 

d i s c h a r g e  

27.2 
28.5 
15.0 
23.6 

26.5 
18.5 
26.9 
35.0 
4 2 . 1  
29.8 

35.3 
26.1 
36.5 
17.8 
17.0 
26.5 

29.8 
29.8 

34.1 
29.8 
22.8 
28.9 

32.0 
24.9 
28.4 

29.5 
22.3 
15 .8  
17.6 
21.3 

25.1 
17.2 
34.2 
23.2 
28.2 
25.6 

- 

- 

- 

- 

- 

- 
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55 
Magnetic 

b e l t  
r e j e c t s  

25.2 
26.3 
60.4 
37.3 

24.9 
25.3 
16 .8  
29.2 
37.2 
26.6 

36.5 
22.1 
32.0 
21.3 
18.5 
26.1 

29.0 
29.0 

1 7 . 3  
22.0 
22.5 
20.6 

26.7 
29.2 
27.9 

- 

- 

- 

16.4  
5 .1  

27.6 
23.4 
18.1 

26.2 
24.3 
12.7 
26.8 
21.2 
22.2 

- 

- 

s 7  
Magnetic 

drum 
r e j e c t s  

9.4 
0.1 
2.8 
1.1 

- h: 
0.3 
0 .4  
0.15 
0 . 8  
0.4 

1 .7  
0 . 8  
0.9 
1.4 
2.6 
1 . 5  

0.4  
0 . 4  

0.2 

3.1 
1.1 

0.5 
0 . 3  
0 . 4  

0 . 1  
0.3 
1 . 2  
0 .5  
0 . 5  

1.0 
2.4 
0.2 
0.6 
0.4 
0.9 

- 

- 

- 

b/ 
- 

- 

- 

- 

SB 
F e r r o u s  

m e t a l  
by - p r o d  U I  

3 
0.2 
0 
0 . 1  

I , !  

tr 
0 
0 .2  
0 .2  
0 . 1  

0.2 
0.7 
0 . 3  
t r  
0.2 
0 . 3  

0 .1  
0 . 1  

0 

0 . 1  
0.1 

0.2 
0.1 
0 . 1  

0. :  
0.1 
0.07 
0 .1  
0 .3 

O.J 
0 . 3  
0.3 
0 . 1  
0.2 
0.2 

- 

- 

- 

- 

- 

- b/ 
- 

- 

- 



T a b l e  B-3k. (Concluded) 

D a i l y  samples 
Date 1975 

Da v Month L 

7 I !r 
7 16 
7 17 
7 18 

Week dvg 

7 30 

Week avg 

8 5 
8 6 
8 7 
8 8 

Week avg 

8 11 
8 14  
8 15  

Week avg 

8 19 
8 20 
8 2 1  
8 2 2  

Week avg 

8 28  
8 29 

Week avg  

9 2 
9 3 
9 4 
9 5 

Week avg 

T o t a l  averages1  

s 1  
M i l l  

d i s c h a r g e  

9.7 
16.9 
25.7 
31.2 - 
m.9 

18.3 
24.5 
21.4 

25.1 
19.6 
27.3 
26.3 
24.6 

32.2 
24.0 
30.4 
28.9 

18.1 
27.5 
27.4 
24.2 
24.3 

16.3 
27.8 
2 2 . 1  

2 1  .o 
23.9 
15.8 
27.7 
22.1 

21.4 

- 

- 

- 

- 

- 

- 

s 2  
Cyc ione  

d t s c h a r g e  

32.1 
22.3 
26.3 
27.2 
27.2 

19.2 
26.3 
22.8 

28.3 
28.8 
25.9 
20.2 
25.8 

22.0 
28.2 
24.5 
24.9 

- 

- 

- 

- 

24.5 
34 .1  
25.2 
23.2 
26.8 

27.1 
28.6 
27.9 

17.8 
24.7 
18.0 
29.5 
22.5 

22.2 

- 

- 

- 

55 
Magnetic 

b e l t  
re l e c t s  

32.4 
23.7 
35.1 
2 6 . h  
29.4 

20.6 
18.8 
19.7 

11.2 
28.1 
11.0 
25.1 
20.5 

- 

- 

- 

23.8 
18.3 
19 .5  
20.5 
- 

23.9 
23.2 
25.8 
19.5 
23.1 

24.6 
14 .9  
19.8 

34.0 
15.1 
19.0 
22.1 
22.7 

18.5 

- 

- 

s 7  
Ela gne t i c 

drum 
rejects 

0.9 
0.6 
2.4 
b.5  
1.; 

3.3 
0 .3  
i . 8  

2.7 
0 .4  
0.2 
2.4 
1.4 

4.4 
5 .4  
1 . 5  
3.8 

1 . 7  
1 .4  
6 . 5  
1 . 9  
1.4 

0.2 
1 . 5  
0 .9  

9.2 
3 .5  
1.6 
0.9 
3 .8  

1 . 1  

-_ 

- 

- 

- 

- 

- 

- 

58 
F e r r o u s  

metn 1 
r&clK 

0.9 
0 .6  
0.2 
fi , ': 
9. 'i 
- 

n .  2 
0 
0 . 1  

0 .1  
0 .4  
0 .2  
0.3 
0 .3  

- 

- 

0.3 
0.3 
0 .3  
0.3 

0.2 
0 . 1  
0.1 
0.2 
0.2  

0 . 2  
0.2 
0.2 

1 . 3  
0 . 1  
0 . 3  
0 . 3  
0 . 5  

0.18 

- 

- 

- 

- 

a /  F i n e  g r i n d .  
b /  N u g g e t i z e r  down. 
- c f  Average i n c l u d e s  weekly composi tes  November 25, 1974, th rough March 1 7 ,  1975. 
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Table  B-3k. ASH ANALYSIS OF MILLED REFUSE STREAMS, wt. % 
(Received mois ture  b a s i s )  

Dai ly  samples 
Date 1974 

Month Day 

9 23 
9 24 
9 25 
9 26 
9 27 

Week avg 

9 30 
10 1 
10 2 
10 3 
10 4 

Week avg 

10 7 
10 8 
10 9 
10  10 
10 11 

Week avg 

10 15 
10 16 
10 1 7  
10 18 

Week avg 

10 2 1  
10 22 
10 23 
10 24 
10 25 

Week avg 

11 18 
11 19 
11 20 
11 2 1  
11 2 2  

Week avg 

s1 
M i l l  

d i s cha rge  

33.44 
26.55 
21.12 
27.18 
21.57 
25.97 

25.12 
20.94 
19.48 
29.00 
19.99 
22.91 

23.75 
23.49 
16.57 
22.35 
23.53 
21.94 

20.36 
20.08 
26.73 
21.64 
22.19 

24.45 
26.69 
20.30 
30.03 
18.01 
23.90 

24.56 
24.85 
18.60 
24.76 
19.21 
22.40 

232 

s2 
Cyclone 

d i scha rge  

21.14 
20.43 
15.88 
17.54 
19.51 

s 3  
S to rage  b i n  
d i s c h a r g e  

18.96 
17.67 
18.19 
20.14 
20.32 

18.90 

19.92 
22.76 
16.01 
21.80 
18.87 
19.87 

23.41 
20.70 
18.96 
19.23 
20.90 
20.64 

16.40 
15.96 
17.61 
15.04 
16.25 

21.93 
17.29 
15.55 
20.23 
18.30 
18.66 

17.05 
18.56 
15.54 
19.25 
16.89 
17.46 

- 

19.06 

20.85 
18.59 
18.93 
18.90 
19.35 
19.32 



Table B-3.e. (Continued) 

s1 52 
Weekly composite Mill Cyclone 

(1974) discharge discharge 

11-25 19.31 22.30 
12-2 28.10 18.60 
12-9 16.00 17.37 
12-30 15.87 14.80 
(1975) 
1-6 24.28 21.26 
1-13 16.52 19.81 
1-20 18.70 22.65 
1-27 20.22 22.81 
2-3 21.53 17.69 
2-10 22.62 23.30 
2-17 24.81 16.63 
3-3 30.71 15.84 
3-10 24.41 18.65 
3-17 26.29 24.13 

Daily samples 
Date 1975 

Month Day 

3 24 
3 25 
3 26 
3 27 
3 28 
3 29 

Week avg 

3 31 
4 1 
4 2 
4 3 
L L 

Week avg 

4 7 
4 8 
4 9 
4 10 
4 11 
4 1 2  

Week avg 

27.63 
34.65 
30.04 
18.80 
26.06 
19.79 
26.16 

27.37 
18.16 
27.62 
24.55 
27.81 
25.10 

28.12 
28.81 
28.37 
14.20 
24.96 
15 .62  
23.35 

19.82 
27.65 
19.24 
33.65 
32.37 
26.55 

33.99 
33.90 
26.62 
21.73 
33.89 
31.76 
31.15 
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26.42 
25.00 
27.55 
23.95 
34.51 
28.60 
27.67 



T a b l e  B-3R.  ( C o n t i n u e d )  

Dai ly  samples 
Date 1 9 7 5  

Month Day 

4 14 
4 15 
4 1 6  

Week avg 

4 l& 
4 195l 

a /  4 2 1- 
a/ 4 2 2- 

4 2 9 1  
Week avg 

4 28 
4 29 
4 3 0  
5 1 

s1 
M i l l  

d i s c h a  rge 

26.76 
3 3 . 5 2  
26.97 
29 .08  

29 .44  
1 8 . 5 2  
1 9 . 0 6  
33.05 
28 .45  
25 .71  

3 5 . 7 3  
31 .26  
26.27 
26 .73  

s 2  
C y c l o n e  

d i s c h a r g e  

23.67 
22 .38  
22.93 
22 .99  

27.75 
27 .13  
22.86 
3 1 . 6 4  
21 .40  
26.15 

27.57 
23 .89  
1 8 . 7 3  
24.74 

5 2 26.07 20 .56  
Week avg 

5 9 
Week avg 

5 1 2  
5 13 
5 1 6  

Week avg 

5 1 9  

29.73 

1 9 . 5 6  
19.56, 

29.80 
28 .18  
22 .23  
26.74 

26 .78  

23.10 

1 9 . 9 1  
1 9 . 9 1  

26 .04  
23 .44  
1 7 . 2 8  
22.25 

24.17 
5 20 29.88 28.94 

Week avg 

6 30 
7 1 
7 2 
7 3 

Week avg 

28.33 

36.27 
27.80 
2 4 . 0 8  
21 .13  
27 .32  

234 

26.55  

21.68 
27.04 
2 2 . 0 1  
27.00 
24 .43  

G 

A 



Table  B-31. (Continued) 

Da i ly  samples 
Date 1975 

Month Day 

7 7 
7 8 
7 9 
7 10 
7 11 

Week avg 

7 1 4 
7 16 
7 17 
7 18 

Week avg 

7 30 
8 1 

Week avg 

8 5 
8 6 
8 7 
8 8 

Week avg 

8 11 
8 14 
8 15 

Week avg 

8 19 
8 20 
8 2 1  
8 22 

Week avg 

8 28 
8 29 

Week avg 

s1 
M i l  1 

d i s c h a r g e  

22.49 
17.86 
17.58 
26.68 
22.90 
21.50 

25.88 
25.31 
26.76 
23.96 
25.48 

21.50 
18.51 
20.01 

18.00 
23.72 
21.54 
28.48 
22.94 

21.84 
26.52 
21.04 
23.13 

16.03 
16.89 
17.36 
16.48 
16.69 

20.80 
14.23 
17.52 

235 

s2 
Cyclone 

d i s c h a r g e  

18.95 
24.75 
19.93 
22.98 
23.49 
22.02 

20.91 
23.44 
21.54 
18.28 
21.04 

23.53 
21.10 
22.31 

1 7 . 1 7  
20.73 
23.00 
23.54 
2 1 . 1 1  

25.63 
28.12 
22. 25 
25.33 

16.09 
14.86 
21.78 
19.97 
18.18 

16.05 
10.82 
13.44 



Table B-31 .  (Concluded) 

Dai ly  samples 
Date 1975 

Month Day 

9 2 
9 3 
9 4 

Week avg 

s1 
M i l l  

d i sc ha r g e  

13. a8 
21.57 
17.02 
16.09 
17.14 

s2 
Cyclone 

d i scharge 

17.65 
16.83 
17.70 
20.73 
18.23 

T o t a l  avg- b 'I 23.19 20. a5 

A 

- a /  Fine  g r i n d .  

- b/  Average inc ludes  weekly composites November 25, 1974, through 
March 17, 1975. 
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Table  B-3m. ANALYSIS OF MILLED REFUSE STREAMS FERROUS BY CHEMICAL ANALYSIS (Fe203) 
ALUMINUM BY CHEMICAL ANALYSIS (Al2O3>, w t .  % 

(Received mois ture  b a s i s )  

Da i ly  samples 
Date 1974 
- Month Day 

9 23 
9 24 
9 25 
9 26 
9 27 

Week avg 
10 
w 
U 9 30 

10 1 
10 2 
10 3 
10  4 

Week avg 

Ferrous (Fez031 

s1 s2 s 3  

d i s cha rge  d i scha rge  d i scha rge  
M i l  1 Cyclone S to rage  b i n  

10.30 0.85 0.77 
5.84 1.42 0.65 
3.74 0.77 0.66 
5.33 1.75 1.14 

2.42 1.37 4.40 
5.92 1.23 1.13 

- - - 

4.82 1.00 1.11 
6.62 2.75 1.45 
2.50 0.67 1.36 
8.27 0.91 0.92 

0.90 
4.66 1 . 2 2  1.15 
- 1.08  - 0.78 - 

Aluminum (A1 203) 

s1 
M i l l  

d i s c h a r g e  

1.69 
1.37 
1.50 
1.29 
2.04 
1.58 
- 

1 . 7 2  
2.66 
1.42 
1 .71  
1.63 
1.83 

s 2  
Cyclone 

d i s c h a r g e  

1 .41  
1.43 
1.16 
0.90 
1.79 
1.34 
- 

1.55 
2.71 
1.17 
1.61 
1.47 
1.70 

53 
S t o r a g e  b i n  

d i s c h a r g e  

1.76 
1.36 
1.20 
1.07 
1 .68  
1 .41  

2.32 
1 .63  
1.37 
1.37 
1.57 
1.65 

I 



Table  B-3m. (Continued) 

Weekly composite 
(1974) 

10-7 
10-15 
10-21 
11-18 
11-25 
12-2 
12-9 
12-30 
(1975) 
1-6 
1-13 
1-20 
1-27 
2-3 
2-10 
2-17 
3-3 
3-10 
3-17 
3-24 
3-31 
4 -7 

4-14 to 4-16 
4-18 t o  4-23a’ 

4- 28 

Ferrous (Fe203) Aluminum (A1 203) 

s1 s2 s1 52 
M i l l  Cyclone M i l  1 Cyclone 

d i s c h a r g e  d ischarge  d i s c h a r g e  d i s c h a r g e  

1.60 
0.73 
0.49 
2.03 
0.91 
1.25 
0.45 
0.43 

1.48 
0.61 
0.77 
0.30 
1.03 
1.37 
0.72 
1.17 
9.35 
1.39 
0.58 
1.82 
1 . 2 1  
3.36 
0.85 
1.10 

0.88 
0.59 
0.52 
0.53 
1.12 
0.52 
0.45 
0.45 

1.39 
0.54 
0.67 
0.48 
0.35 
1.06 
1.33 
0.50 
2.65 
0.83 
0.48 
1.12 
0.99 
2.96 
0.96 
1.00 

1.41 
1.53 
1.36 
1.05 
1.20 
2.03 
1.33 
1.02 

1.74 
1.22 
1.47 
1.61 
1.34 
1.11 
1.20 
2.04 
1.71 
1.77 
1.70 
2.49 
1.86 
4.46 
1.72 
1.72 

1.78 
1.21 
1.42 
1.46 
1.40 
1.14 
1.44 
1.25 

1.37 
1.42 
1.58 
1.67 
1.37 
1.42 
2.39 
1.21 
1.79 
1.70 
1.35 
1.72 
1.83 
5.76 
1.82 
1.75 



Table  B-3m. (Concluded) 

Weekly composite 
(1975) 

5-5 
5-12 
5-19 
6-30 
7 -7 
7 -14 
7-28 
8-4 
8-11 
8-18 
8- 25 
9-1 

T o t a l  avgs/ 

Fer rous  (Fe2O3) 

M i l l  Cyclone 
s1 s 2  

d i s  cha rge d i s c  ha rge 

NA- b /  

1.01 
NA 

1.14 
1.36 
0.87 

NA 
0.99 
0.70 
0.99 
0.68 
0.86 

NA 
0.91 

NA 
0.76 
0.77 
0.69 

NA 
0.92 
0.61 
0.81 
0.32 
0.58 

Aluminum (A1 203) 

s1 
M i l l  

s 2  
Cyclone 

d i s c h a r g e  d i s c h a r g e  

NA 
1.64 

NA 
2.32 
1.51 
1.15 

NA 
1.39 
1.41 
1.13 
1.18 
1.40 

NA 
1.48 

NA 
2.53 
1.29 
1.37 

NA 
1.39 
1.39 
1.44 
0.88 
1.41 

1.55 0.89 1.62 1.64 

- a /  F ine  g r ind .  
- b/  
- c/ Average i n c l u d e s  weekly composites October 7 ,  1974, through September 1, 1975, except  t h o s e  

NA = Data n o t  a v a i l a b l e .  

weeks where da t a  was n o t  a v a i l a b l e ,  



Table B-3n. ANALYSIS OF MILLED REFUSE STREAMS COPPER BY CHEMICAL ANALYSIS (CUO) 
LEAD BY CHEMICAL ANALYSIS (PbO) , w t .  % 

(Received moisture  b a s i s )  

Copper (CuO) Lead (PbO) 
Dai ly  samples s1 s 2  s 3  s1 s 2  53 

Month Day 

Date 1974 M i l l  Cyclone S torage  b i n  M i l l  Cyclone S t o r a g e  b i n  
d i s c h a r g e  d i scha rge  d i s c h a r g e  d i s c h a r g e  d i s c h a r g e  d i s  c ha rge  

9 23 0.17 0.03 0 .04  0.06 0.07 0.05 
9 24 0.03 0.07 0 .02  0.03 0.05 0.03 
9 25 0.46 1.67 0.15 0.14 0.04 0.01 
9 26 0.07 0.03 0 .04  0 .04  0.02 0.05 
9 27 0.05 0.02 0 .04  0.04 0.04 0.68 - - - - 

Week avg 0.28 0.37 0.06 

9 30 0.03 0.06 0.08 
10 1 0.07 0.04 0.05 
10 2 0.03 0.02 0.01 
10 3 0.04 0.02 0.01 

N e 
0 

0.03 
Week avg 0 .04  0.03 

- 0.04 - 10 4 0.03 
0.04 
- 

0.06 0.04 0 .04  

0.06 0.05 0.06 
0.06 0.07 0 .04  
0.03 0.03 0 .04  
0.05 0.05 0.06 
0.07 0.24 0.05 
0.05 0.09 0.05 
- 
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Table  B-3n. (Concluded) 

N c 
N 

Weekly composite 
(1975) 

5 -5 
5-12 
5-19 
6-30 
7 -7 
7-14 
7-28 
8 -4 
8-11 
8- 18 
8- 25 
9-1 

T o t a l  avgs l  

Copper (CuO) 
s1 s2 

M i l l  Cy c 1 one 
d i s c h a r g e  d i s c h a r g e  

N&I 
0.03 

NA 
0.02 
0.03 
0.04 

NA 
0.03 
0.09 
0.03 
0.01 
0.03 

NA 
0.03 

NA 
0.02 
0.01 
0.01 

NA 
0.03 
0.05 
0.01 
0.01 
0.05 

0.05 0.04 

Lead (PbO) 
S'1 s2 

M i l l  Cyclone 
d i s  cha rge  d i s c h a r g e  

NA 
0.05 

NA 
0.05 
0.04 
0.07 

NA 
0.04 
0.05 
0.03 
0.04 
0.06 

NA 
0.06 

NA 
0.04 
0.04 
0.05 

NA 
0.05 
0.04 
0.07 
0.02 
0.05 

0.06 0.05 

- a 1  Fine  g r ind .  
- b/  - c /  Average ~ i nc ludes  weekly composites October 7 ,  1974, through September 1, 1975 except  t h o s e  

NA = d a t a  n o t  a v a i l a b l e .  

weeks where d a t a  a r e  n o t  a v a i l a b l e .  



Table  B-30. ANALYSIS OF MILLED REFUSE STREAMS NICKEL BY CHEMICAL ANALYSIS (NiO) 
ZINC BY CHEMICAL ANALYSIS (ZnO), w t .  % 

(Received mois ture  b a s i s )  

Da i ly  samples 
Date 1974 

Month Day 

9 23 
9 24 
9 25 
9 26 
9 27 

N Week avg c- 
W 

9 30 
10 1 
10 2 
10 3 
10 4 

Week avg 

Nickel (NiO) 
s1 s 2  s 3  

d i scha rge  d i scha rge  d i scha rge  
M i l l  Cyclone S to rage  b i n  

0.02 0.01 0.01 
0.02 0.01 0.01 
0.01 0 .01  0 .01  
0.01 0.01 0.02 
0.07 0.03 0.03 
0.03 0 .01  0.02 

0.03 0.02 0.02 
0.04 0.03 0.02 
0.15 0.01 0.01 
0.05 0.17 0 .01  
0.02 0.07 0.02 
0.06 0.06 0.02 
- 

Zinc (ZnO) 

M i l l  Cyclone S to rage  b i n  
s1 s 2  53 

d i scha rge  d i scha rge  d i s c h a r g e  

0.13 0.14 0.06 
0.04 0.05 0.16 
0.60 0.05 0.06 
0.11 0.07 0.08 
0.46 0.06 0.08 
0.27 0.07 0.09 

0.24 0.09 0.08 
0.09 0.08 0.08 
0.08 0.05 0.08 
0.25 0 . 1 1  0.07 
0.10 0.29 0.08 
0.15 0.12 0.08 
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N c 
Ln 

Table  B-30.  (Concluded) 

Weekly composite 
(1975) 

5-5 
5-12 
5-19 
6-30 
7 -7 
7 -14 
7-28 
8 -4 
8-11 
8-18 
8- 25 
9-1 

T o t a l  avg- c /  

Nickel (NiO) Zinc (ZnO) 
s1 s2 s1 s2 

M i l l  Cyclone M i l l  Cyclone 
d i scha rge  d i scha rge  d i s  charge d i s c h a r g e  

NA- b /  

0.04 
NA 

0.03 
0.03 
0.02 

NA 
0.04 
0.02 
0.03 
0.01 
0.01 

NA 
0.01 

NA 
0.02 
0.02 
0.03 

NA 
0.03 
0.11 
0.03 
0.01 
0.01 

NA 
0.07 

NA 
0.12 
0.11 
0.10 

NA 
0.05 
0.03 
0.06 
0.04 
0.10 

NA 
0.05 

NA 
0.08 
0.05 
0.06 

NA 
0.05 
0.05 
0.07 
0.04 
0.06 

0.02 0.02 0.08 0.07 

~ 

- a /  F ine  g r ind .  

- b/  
- c /  Average inc ludes  weekly composites October 7 ,  1974, through September 1, 1975, except t h o s e  

NA = Data no t  a v a i l a b l e .  

weeks where da t a  a r e  not  a v a i l a b l e .  



T a b l e  B-3p. ANALYSIS OF MILLED REFUSE STREAMS FERROUS METAL 
BY VISUAL ANALYSIS. w t .  % (Received moi s tu re  b a s i s )  

D a i l y  samples 
Date 1974 

9 23 
9 24 
9 25 
9 26 
9 27 

Month Day 

Week avg 

9 30 
10 1 
10 2 
10 3 
10 b 

Week avg 

10 7 
10 8 
10 9 
10 10 
10 11 

Week avg 

10 15 
10 16 
10 17  
10 18 

Week avg 

10 2 1  
10 22 
10 23 
10 24 
10 25 

Week avg 

11 18 
11 1 9  
11 20 
11 2 1  
11 2 2  

Week avg 

s 5  s7 S 8  
s 4  Magnetic S6 Magnetic Fe r rous  
ADS b e l t  Nugget izer  drum metal 

h e a v i e s  r e j ec t s  f eed  r e j e c t s  by-products  
21.53 
10.19 

8.02 
10.39 
3.96 

10.82 

5.98 
8.93 
9.23 
7.50 
7 . 7 1  
7 .87  
- 

3.43 
9.04 
4.21 
1.01 
2 . 9 2  
4.12 

3.87 
5.01 
2.08 
2.39 
1.76 
3.02 
6.88 
8.69 
1.08 
2.56 
2.52 
4.35 

0.02 
2.85 
1 . 6 1  
2.15 
1.66 

18 .81  
0.87 
2.79 
1.67 
2.67 
5.36 

2.37 
1.08 
0.77 
2.28 
3.49 
2.00 

- 

- 

- 

- 

- 
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16.98 
4.17 

11.16 
9.90 
8.49 

10.14 

11.08 
20.54 
8.67 

17.03 
12.75 
14.01 

17.88 
11.95 
14.96 
22.86 
10.26 
15.58 

13.59 
17.07 
14.93 

9.95 
12.35 
13.58 

8.97 
15.36 
11 .97  
14.07 
14.10 
12.89 

18.08 
13.22 
18.56 
11.17 
14.18 
15.04 

15.78 
13.99 
12.49 
13.77 
16.69 
14.60 

1 2 . 9 9  
11.89 
10.00 
16.78 

9 .99  
12.33 

11.98 
9.98 
8 .99  

10.99 
10.49 

12 .99  
1 2 . 2 3  
11.07 
18.67 
13.29 
13.66 

10.99 
11.98 

7.99 
15.99 
13.79 
12.15 

- 



Table  B-3p. (Continued) 

s5 s 7  S 8  
Ma g ne t i c Magnetic Fe r rous  

Weekly composi te  b e l t  drum meta l  
(1974) r e j e c t s  r e j e c t s  by-products  

11-25 
12-2 
12-9 
12-30 
(1975) 

1-6 
1-13 
1-20 
1-27 
2-3 
2-10 
2-17 
3-3 
3-10 
3-17 

Da i ly  samples 
Date 1975 

Month Day 

3 24 
3 25 
3 26 
3 27 
3 28 
3 29 

Week avg 

3 31 
4 1 
4 2 
4 3 
4 4 

Week avg 

0.68 
5.86 
1 .28  
0.42 

6.89 
6.62 
2.68 
4.00 
2.16 
2.49 
7.13 
9.77 
7.32 
1.50 

2.83 
3.49 
4.03 
7.14 
0.98 
2.57 
3.51 
- 

5.45 
5.61 
8.29 
5.03 
4.77 
5.83 
- 

8.98 
6.99 

10.68 
15.06 

12.09 
9.98 
9.90 
8.65 

11.18 
13.58 
12.09 
12.60 
21.19 
69.37 

22.59 
21.68 
16.58 
10.21 
18.35 
16.06 
17.58 
- 

10.40 
17.09 
21.36 
27.24 
22.97 
19.81 

9.99 
7.00 
8.48 

11.18 

12.69 
11.79 
12.20 

8.39 
7.19 
9.00 
3.30 
6.69 
8.89 
8.52 

19.69 
10.20 
21.66 
14.29 
18.19 
17.00 
16.84 

9.85 
11.48 
9.35 

13.99 
30.88 
15.11 

247 



Table B-3p. (Continued) 

Daily samples 
Date 1975 

Month Day 

4 7 
4 8 
4 9 
4 10 
4 11 
4 1 2  

Week avg 

4 14 
4 15 
4 16 

Week avg 

4 le/ 
4 191  
4 2 1- a/ 
4 2 2- a/ 

a/  4 2 3- 
Week avg 

4 28 
4 29 
4 30 
5 1 
5 2 

Week avg 

5 9 
Week avg 

5 1 2  
5 13 
5 16 

Week avg 

5 1 9  
5 20 

Week avg 

s 5  
Ma g ne t i c 

belt 
rejects 

2.56 
3.48 
1.89 

11 .91  
7.96 

17.95 
7.62 

4.96 
7.62 
1.24 
4.60 

6.69 
4.62 
2.31 
3.69 
5.03 
4.47 

11.70 
1 2 . 8 2  

9.57 
1.17 
7 .72  
8.60 

6.18 
6.18 

1.57 
6.92 
1.18 
3.23 

3.86 
4.32 
4.09 

- 
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s7 
Magnetic 

drum 
rei ects 

16.47 
16.88 
16.20 
22.80 
18.89 
25.69 
19.49 

15.09 
12.69 
15.29 
14.35 

- b/  
14.60 
16.79 
16.63 
18.39 
16.60 

20.47 
20.68 
22.39 
22.07 
25.17 
22.16 

29.96 
29.96 

18.45 
- b/ 

19.23 
18.84 

23.09 
20.70 
21.89 

S8 
Ferrous 
metal 

by-products 

13.96 
20.36 
14.40 
12.60 
11.90 
23.08 
16.05 

10.09 
11.38 
10.99 
10.82 

- b/  
21.97 
8.60 

16.39 
17.37 
16.08 

8.40 
12.39 
11.98 
18.57 
18.60 
13.99 

18.97 
18.97 

13.65 
b/ 

18,6 9 
16.17 

17.00 
16.30 
16.65 



Table  B-3p. (Continued) 

Dai ly  samples 
Date 1975 

Month Day 

6 30 
7 1 
7 2 
7 3 

Week avg 

7 7 
7 8 
7 9 
7 10 
7 11 

Week avg 

7 14 
7 16 
7 17 
7 18  

Week avg 

7 30 
8 1 

Week avg 

8 5 
8 6 
8 7 
8 8 

Week avg 

8 11 
8 14 
8 15  

Week avg 

s 5  
Magnetic 

b e l t  
r e j e c t s  

0.91 
3.42 
7 . 2 1  
4.62 
4.04 

2.60 
1.24 
2.65 
2.83 
3.52 
2.59 

2.58 
6.73 

20.27 
1.84 
7.86 

4.44 
4.49 
4.46 

1.39 
4 . 7 3  
1.66 
4.27 
3.01 

4.46 
5.71 
6.75 
5.64 

- 

s7 
Magnetic 

drum 
r e j e c t s  

15.78 
13.99 
15.88 
10.62 
14.06 

19.52 
11.58 
14.28 
18.26 
24.56 
17.64 

22.66 
17.58 
20.28 
25.53 
21.52 

10.65 
19.88 
15.27 

11 .78  
11.18 
16.99 
25.65 
16.40 

29.85 
24.73 
26.13 
26.90 

S 8  
Fer rous  

meta l  
by-products 

21.86 
13.68 
15.26 
16.47 
16.82 

21.74 
12.46 
11.39 
15.08 
16.58 
15.45 

10.68 
15.96 
14.87 

8.69 
12.55 

22.08 
15.18 
18.63 

15.47 
16.69 
14.28 
22.07 
17.13 

14.46 
16.68 
22.35 
17.83 
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Table  B-3p. (Concluded) 

Dai ly  samples  
Date 1975 

Month Day 

8 19 
8 20 
8 2 1  
8 2 2  

Week avg 

8 28 
8 29 

Week avg 

9 2 
9 3 
9 4 
9 5 

Week avg 

T o t a l  avg- C I  

s 5  
Magnetic 

b e l t  
r e j e c t s  

5.49 
3.41 

12.88 
8.70 
7.62 

1.08 
2 . 1 2  
1.60 
- 

4.16 
0.69 
3.16 
2.02 
5.01 

4.45 

s7 
Ma gne t i c 

drum 
r e j e c t s  

16.48 
30.60 
15.15 
25.78 
22.00 

21.71 
26.39 
24.05 

16.49 
18.25 
13.44 
23.08 
1 7 . 8 2  

17.74 

S8 
Fer rous  

metal  
by-products 

~~~ ~ 

- a /  F ine  g r i n d .  
- b/  Nuggetizer down. 
- c /  Average inc ludes  weekly composites November 25, 1974, through 

March 17, 1975. 
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14.46 
15.50 
18.06 
21.08 
17.28 

13.66 
18.69 
16.18 

17.48 
12.86 
13.75 
20.05 
16.04 

14.23 



Table B-3q. ANALYSIS OF MILLED REFUSE STREAMS TIN CANS 
BY VISUAL ANALYSIS, w t .  7'' (Received moi s tu re  b a s i s )  

Dai lv  s a m l e s  
Date 1974 

Month Day 
9 23 
9 24 
9 25 
9 26 
9 27 

Week avg 

9 30 
10 1 
10 2 
10 3 
10 4 

Week avg 

10 7 
10 8 
10 9 
10 10 
10 11 

Week avg 

10 15 
10 16 
10 1 7  
10 18 

Week avg 

10 21 
10 22 
10 23 
10 24 
10 25 

Week avg 

11 18 
11 19 
11 20 
11 21 
11 2 2  

Week avg 

s 5  s7 S8  
s 4  Magnetic S6 Magnetic Fe r rous  
ADS b e l t  Nugget i z e r  drum metal  

heavies  r e j e c t s  feed r e j e c t s  by-products  
37.90 7.39 
42.60 
51.04 
51.86 
75.16 
51.71 

45.85 
48.08 
53.50 
51.13 
42.92 
48.30 

12.73 
12.93 

5.99 
12.80 
10.37 

30.45 
23.97 
14.86 

9.13 
16.73 
19.03 

10.91 
7.65 
7.41 

11.34 
16.94 
10.85 

3.67 
16.87 

1.10 
16.50 
9.54 

12.08 
12.48 
7.69 
5.95 

10.67 
11.91 

5.60 
5.58 
4.30 
7.01 

11.86 
6.87 

71.73 
94.33 
87.25 
88.47 
90.54 
88.46 

86.88 
78.07 
87 05 
81.67 
85.76 
83.89 

25 1 

52.75 
62.75 
67.80 
59.01 
54.04 
59.27 

67.13 
62.38 
65.17 
70.64 
66.23 
66.31 

73.77 
65.61 
75.40 
73.76 
76.28 
72.96 

80.02 
85.38 
80.54 
87.45 
84.70 
83.62 

83.18 
85.01 
86.81 
85.33 
82.64 
84.59 

36.04 
85.91 
87.96 
82.92 
86.88 
87.94 

85.89 
88.86 
89.86 
86.90 
87.88 

85.91 
87.13 
84.97 
80.77 
86.41 
85.04 

86.95 
0.20 

90.88 
83.44 
81.73 
68.64 



Table B-3q. (Continued) 

s 5  s 7  S8 
Magnetic Fe r rous  

r e j e c t s  

Ma gne t i c 
Weekly composite b e l t  drum metal 

by -p r o  du c t s (1974) re jec ts  

11-25 
12-2 
12-9 
12-30 
(1975) 
1-6 
1-13 
1-20 
1-27 
2-3 
2-10 
2-17 
3-3 
3-10 
3-17 

Da i ly  samples 
Date 1974 

Month Dag 

3 24 
3 25 
3 26 
3 27 
3 28 

Week avg 

3 31 
4 1 
4 2 
4 3 
4 4 

Week avg 

5.28 
9.89 
7.87 
7.22 

5 2.60 
42.82 
28.51 
54.91 

5.72 
9.02 

20.68 
34.03 
10.76 
10.69 

7.67 
11.13 

6.41 
5.01 
6.54 
6.64 
7.23 

5.37 
7.06 

11.40 
6.72 

19.42 
9.99 

77.80 
79.89 
71.93 
74.90 

75.35 
70.84 
75.26 
68.60 
74.74 
76.98 
72.64  
83.38 
63.96 
17.99 

67.37 
62.24 
48.14 
63.31 
66.71 
66.23 
62.33 

84.69 
59.78 
65.89 
65.46 
62.43 
67.65 

88.93 
91.95 
90.20 
87.66 

86.43 
86.80 
86.57 
89.98 
90.44 
89.37 
95.63 
92.79 
90.16 
76.18 

75.46 
89.86 
88.52 
82.53 
80.74 
82.18 
83.22 

89.50 
88.04 
89.76 
85.77 
68.95 
84.40 
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Table  B-3q. (Continued) 

Q 
Dai ly  samples 

Date 1974 
Month Day 

4 7 
4 8 
4 9 
4 10 
4 11 
Lc 1 2  

Week avg 

4 14 
4 15  
4 16  

Week avg 

4 l t d  
4 1 g d  
4 
Lc 

2 121 
a /  2 2- 

4 2*/ 
Week avg 

4 28 
4 29 
4 30 
5 1 
5 2 

Week avg 

5 9 
Week avg 

5 1 2  
5 13 
5 16 

Week avg 

5 19 
5 20 

Week avg 

Q 

s 5  
Magnetic 

b e l t  
r e j e c t s  

7.76 
6.96 
7.90 

33.31 
1 1 . 1 2  

9.29 
12.72 

8.65 
4.54 

23.40 
12.20 

36.45 
21.62 
15.81 
2 2 . 4 1  
21.59 
23.57 

12.57 
10.83 

3.30 
4 . 8 6  
4.08 
7.13 

10.51 
10 ,51  

13.08 
30.19 

4.02 
15.76 

20.03 
6.11 

13.07 

s 7  
Magnetic 

drum 
r e j e c t s  

66.08 
70.52 
7 2.08 
61.79 
69.06 
70.46 
68.33 

76.13 
77.95 
65.73 
73.27 

- b l  
79.40 
81.57 
81.64 
76.26 
79.72 

60.22 
72.12 
68.78 
6 5 . 4 2  
54.60 
64.23 

64.82 
64.82 

75.81 
- bl 

58.38 
67.09 

72.86 
73.39 
73.13 

58 
Fer rous  

meta l  
by-products  

84.83 
77.46 
84.68 
86.89 
86.37 
76.52 
82.79 

88.13 
88.07 
88.61 
88.27 

- b l  
76.70 
91.28 
83.32 
8 2 . 2 8  
83.39 

91.55 
87.45 
87.29 
8 1 . 0 5  
79.28 
85.32 

78.66 
78.66 

85.57 
b l  

80,26 
82.91 

82.48 
82.99 
82.73 
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Table B-3q. (Continued) 

Dai ly  samples 
Date 1974 

Month Day 

6 30 
7 1 
7 2 
7 3 

Week avg 

7 7 
7 8 
7 9 
7 10  
7 11 

Week avg 

7 14 
7 16 
7 17 
7 18 

Week avg 

7 30 
8 1 

Week avg 

8 5 
8 6 
8 7 
8 8 

Week avg 

8 11 
8 14 
8 15 

Week avg 

s 5  
Magnetic 

b e l t  
r e j e c t s  

10.94 
20.06 
13.88 
15.07 
14.99 

19.30 
15.59 
18.48 
13.63 
13.27 
16.05 

5.07 
16.65 
18.18 
19.38 
14.82 

23.66 
12.80 
18.23 

9.87 
6.99 

12.20 
15.88 
11.16 

6.08 
11.10 
13.16 
10.11 

s7 
Magnetic 

drum 
r e j e c t s  

80.27 
80.23 
71.59 
79.97 
78.01 

79.99 
78.47 
79.80 
75.35 
66.98 
76 .12  

67.29 
69.14 
72.14 
63.53 
68.03 

65.32 
71.21 
68.27 

77.85 
84.56 
77.13 
70.26 
77.45 

57.80 
70.69 
67.73 
65.41 

S8  
Fer rous  

metal  
by-products 

77.56 
85.80 
83.79 
82.56 
82.43 

77.60 
86.74 
88.13 
85.70 
82.78 
84.19 

88.56 
83.29 
78.73 
90.76 
85.34 

77.54 
84.61 
81.07 

84.05 
82.73 
84.79 
77.38 
82.24 

85.18 
82.80 
76.92 
81.64 

8 
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n Table B-34. (Concluded) 

s 5  s7  S 8  
Da i ly  samples Magnetic Magnetic Fer rous  

Date 1974 b e l t  drum meta l  

-- Month Day 

8 19 
8 20 
8 21 
8 22 

Week avg 

8 28 
8 29 

Week avg 

9 2 
9 3 
9 4 
9 5 

Week avg 

T o t a l  avgC1 

r e j e c t s  

9.31 
5.27 

12.13 
12.66 

9.85 

12.24 
16.04 
14.14 

14.23 
23.19 
25.93 
20.42 
20.94 

16.08 

r e j ec t s  

77.01 
63.59 
70.05 
65.25 
68.98 

57.86 
67.67 
62.76 

77.24 
71.22 
69.59 
67.34 
71.35 

69.71 

by-products  

84.69 
83.27 
81.34 
78.22 
81.88 

85.37 
80.67 
83.02 

82.00 
86.63 
85.60 
79.42 
83.41 

85.20 

- a /  F ine  g r i n d .  
- b/  Nugget izer  down. 
- c /  Average inc ludes  weekly composite November 25, 1974, through 

March 17, 1975. 
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Tab le  IS-3r. ANALYSIS OF MILLED REFUSE STREAMS ALUMINUM 
BY VISUAL ANALYSIS, w t .  % (Received m o i s t u r e  b a s i s )  

D a i l v  samples 
Date 1974 

9 23 
9 24 
9 25 
9 26 
9 27 

Month Day 

Week avg 

9 30 
10 1 
10 2 
10 3 
10  4 

Week avg 

10 7 
10 8 
10 9 
10 10 
10 11 

Week avg 

10 15 
10 16 
LO 17 
10 18 

Week avg 

10 21 
10 22 
10 23 
10 24 
10 25 

Week avg 

11 18 
11 19 
11 20 
11 2 1  
11 22 

Week avg 

s 4  
ADS 

h e a v i e s  
1 .84 
2.75 
3.36 
2.57 
0.99 
2.31 
- 

1.99 
2.51 
1 .71  

3.44 
2.99 

1.78 

- 

s 5  
Magnetic 

b e l t  
r e j e c t s  

2.49 
2.81 
2.36 
4.63 
2.75 
3.01 
- 

6.86 
2.46 
3.57 
3.50 
4.53 
4.18 
- 

1.47 
2.09 
1.50 
1.30 
3.51 
1.97 

1.69 
1 . 7 2  
2.79 
3.87 
2.52 

- 

- 

2.67 
3.38 
2.28 
3.96 

3.61 
5.78 - 

4.49 
5 .  ?.5 
3.44 
1.69 
4 .53  
4.06 
- 

S6 
Nugget i z e r  

f eed  
0 
0 
0 
0 
0 
0 
- 

0 
0 
0 
0 
0.02 
0.004 
- 
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s 7  
Magnetic 

drum 
r e j e c t s  

13.41 
20.92 
15.95 
17.27 
14.46 
16.40 

13.90 
14.97 
17 .31  
15.92 
17.33 
15.90 

13.96 
16.35 

9.67 
9.58 
7.90 

11.59 

58 
F e r r o u s  

me ta l  
by-products  

0.10 
0.05 
0.10 
0.10 
0.04 
0 .08  
- 

0.10  
0.05 
0.08 
0.004 
0.10 
0.07 

0.06 
0.06 
0.10 
0.09 
0.10 
0.08 
- 

0.10 
0.10 
0.10 
0 
0.08 
- 

0.10 
0.10 
0.10 
0.001 
0.10 
0.08 

0.20 

0.08 
0.10 
2.60 
0.60 

n ‘J 

- 



Table B-3r. (Continued) 
n 

s 5  s 7  58 
Magnetic Magnetic Ferrous 

Weekly composite b e l t  drum meta l  
(1974) r e j e c t s  r e j ec t s  by-products 

11-25 
12-2 
12-9 
12-30 
(1975) 
1-6 
1-13 
1-20 
1-27 
2-3 
2-10 
2-17 
3-3 
3-10 
3-17 

D a i l y  samples 
Date 1975 

Month Day 

3 24 
3 25 
3 26 
3 27 
3 28 
3 29 

Week avg 

3 31 
4 1 
4 2 
4 3 
4 4 

Week avg 

2.89 
2.01 
2.99 
2.32 

1 . 2 1  
2.33 
7.68 
1.77 
1.66 
5.24 
1.14 
1.81 
3.87 

10.49 

3.90 
4.25 
4.03 
2.19 
4.54 
2.22 
3.52 J 

4.36 
0.81 
3.55 
6.77 
3.87 
3.87 
- 

10.97 
9.99 

13.67 
7.68 

9.69 
12.47 
10.60 
18.39 
10.68 

5.89 
12.99 
3.60 

12.49 
9.19 

8.90 
12.49 
21.07 
19.04 
12.27 
14.96 
14.79 

4.30 
15.39 
12.48 

5.68 
12.39 
10.05 

0.20 
0.10 
0.20 
0.04 

0.05 
0.07 
0.10 
0.04 
0.60 
0.07 
0.20 
0 
0.10 
0.15 

0.17 
0.30 
0.20 
0.19 
0.35 
0.07 
0.21 
- 

0.16 
0.06 
0.11 
0.09 
0.14 
0.11 
- 
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Table  B-3r. (Continued) 

s 5  57 58 
Dai ly  samples Magnetic Magnetic Fer rous  

Date 1975 b e l t  drum metal  
r e j e c t s  re jec ts  by-products  Month Day_ 

4 7 3.80 15.87 
4 8 3.66 10.89 
4 9 4.69 10.30 
4 10 3.52 13.20 
4 11 3.35 13.39 
4 1 2  0.69 3.30 

Week avg 3.28 11.16 

4 14 
4 15 

1.51 
3.73 

7.59 
7.60 

4 16 2.47 15.98 
Week avg 2.57 10.39 

- 

4 1821 1.16 
4 1921 3.60 
4 2 1 4  3.73 
4 2 2- a /  3.97 
4 232/ 3.02 

Week avg 3.10 

- b l  
0.80 
1.00 
0.59 
1.65 
1.01 

4 28 2.62 17.28 
4 29 2.86 6.49 
4 30 2.81 0.27 
5 1 1.93 10.29 
5 2 5.77 16.85 

Week avg 3.19 10.23 

4.77 - 5 9 
Week avg 4.77 

1.30 
1.30 
- 

5 1 2  4.72 4.59 
5 1 3  1.47 - b l  
5 16 2.99 19.33 

Week avg 3.06 11.96 

5 19 3.95 3.60 
5.00 5 20 

Week avg 3.28 4.30 
- 2.61 - 

0 
0.15 
0.68 
0.42 
0.07 
0.34 
0.28 

0 .08  
0.20 
0.10 
0.13 

- b l  
0.39 
0 
0.02 
0.03 
0.11 
- 

0.20 
0.09 
0.40 
0.13 
0.12 
0.19 

0.09 
0.09 
- 

0.12 
- b l  

0.15 
0.14 

0.20 
0.10 
0.15 
- 
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Table B-3r. (Continued) 

Da i ly  samples 
Date 1975 

Month Day 

6 30 
7 1 
7 2 
7 3 

Week avg 

7 7 
7 8 
7 9 
7 10 
7 11 

Week avg 

7 1 4  
7 16 
7 17 
7 18 

Week avg 

7 30 
8 1 

Week avg 

8 5 
8 
8 7 
8 8 

Week avg 

8 11 
8 14 
8 15 

Week avg 

s 5  
Magnet i c 

b e l t  
r e j e c t s  

2 . 8 2  
9.15 
8.46 
3.05 
5.87 

10.66 
4.71 
5.83 
3.66 
9.85 
6.94 

6.04 
6.64 
2.47 
2.89 
4 .51 

11.44 
3.57 
7.51 

4.01 
3.06 
7.30 
3.76 
4.53 

4.04 
6.74 
2.75 
4.51 

s 7  
Magnetic 

drum 
r e j e c t s  

2.80 
4.80 

10.88 
7.14 
6.41 

6.18 
7.49 
5.19 
5.39 
7.19 
6.29 

8.39 
15.60 

6.10 
8.48 
9.64 

20.81 
7.79 

14.30 

8 . 7 8  
3.69 
4.90 
3.19 
5.14 

11.08 
4.19 
5.49 
6.92 

58 
Ferrous  

metal  
by-products  

0.04 
0.10 
0.30 
0.20 
0.16 

0.10 
0.10 
0.10 
0.09 
0.20 
0.12 

0.08 
0.01 
0.07 
0.08 
0.06 

0.50 
0 
0.25 

0 . 0 7  
0.07 
0.10 
0.07 
0.08 

0.07 
0 
0.07 
0.07 
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Table B-3r. (Concluded) 

Dai ly  samples 
Date 1975 

Month Day 

8 19 
8 20 
8 21 
8 22 

Week avg 

8 28 
8 29 

Week avg 

9 2 
9 3 
9 4 
9 5 

Week avg 

T o t a l  avg- c /  

s 5  
Magnetic 

b e l t  
r e j ec t s  

2.07 
1.93 
3.03 
4.56 
2.90 

4.31 
4.31 
4.31 

4.99 
5.07 
4.69 
7.04 
5.45 

4.17 

- 

- 

- 

s7 
Magnetic 

drum 
rei  ects  

5.49 
5.18 

12.46 
7.09 
7.56 

16.83 
5.30 

11.06 

5.10 
8.68 

14.93 
8.29 
9.25 

9.83. 

58 
Fer rous  

metal  
by-products 

0.03 
0.06 
0.11 
0.10 
0.08 

0.07 
0.08 
0.08 

0.08 
0.09 
0.08 
0.05 
0.08 

0.14 

- a /  Fine gr ind .  
- b /  Nuggetizer down. 

- c /  Average i n c l u d e s  weekly composites November 25, 1974, through 
March 17, 1975. 
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Tab le  B-3s. ANALYSIS OF MILLED REFUSE STREAMS COPPER 
BY VISUAL ANALYSIS. w t .  % (Received mois ture  b a s i s )  

Dai ly  samples 
Date 1974 

Month I)ay 
9 23 
9 24 
9 25 
9 26 
9 27 

Week avg 

9 30 
10 1 
10 2 
10 3 
10 4 

Week avg 

10 7 
10 8 
10 9 
10 10  
10 11 

Week avg 

10 15 
10  16 
10 17 
10 18 

Week avg 

10 21 
10  22 
10 23 
10 24 
10 25 

Week avg 

11 18 
11 19 
11 20 
11 21 
11 2 2  

Week avg 

s 4  
ADS 

heav ie s  
0.46 
0.19 
0 
0.10 
0.04 
0.16 

0.40 
1.49 
0.10 
0.05 
0.09 
0.43 

- 

- 

s 5  
Magnetic S6 

b e l t  Nugget izer  
r e j e c t s  feed  

0.20 0 
1.23 0 
0.30 0 
0.29 0.01 
0.09 0 
0.42 0.002 
- 

0.79 0 
0.08 0 
1.08 0 
0.60 0 

0 
0.60 0 
0.46 - 

0.92 
0.09 
8.41 
1.08 
1 .08  
2.32 
- 

0.69 
0.57 
0.17 
1 .98  
0.85 
- 

0.18 
1.13 
0.51 
0.08 
1.33 
3.23 

0.25 
0.25 
0.17 
0.08 
0.17 
0.18 
- 

26 1 

s7 
Magnetic 

drum 
re jec ts  

2.68 
0.20 
0.50 
0.20 
0.58 
0.83 

1.00 
0.70 
0.40 
0.30 
0.90 
0.66 

- 

0.40 
0.30 
0.30 
0.40 
0.40 
0.36 
- 

58 
Fer rous  

metal  
by-products  

0 
0 
0 
0 
0.01 
0.002 

0.30 
0 
0.005 
0 
0 

0.06 

0 
0 
0 
0.15 
0 
0.03 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0.03 
0.006 

0 
0 
0 
0 
0.20 
0.04 

- 

- 

- 



Table  B-3s. (Continued) 

Weekly composite 
(1974) 

11-25 
1 2 - 2  
12:9 
12-30 
(1975) 
1-6 
1-13 
1- 20 
1-27 
2-3 
2- 10 
2- 1 7  
3-3 
3-10 
3-17 

Da i ly  samples 
Date 1975 

Month Day 

3 24 
3 25 
3 26 
3 27 
3 28 
3 29 

Week avg 

3 31 
4 1 
4 2 
4 3 
4 4 
4 5 

Week avg 

s 5  
Magnetic 

b e l t  
re jec ts  

0.17 
0.06 
1.11 
0.42 

0.47 
0.05 
0.19 
0.65 
0.17 
0.04 
1.06 
0.09 
1.29 
1.10 

0.75 
0.35 
0.40 
1.08 
0.85 
0.97 
0.73 
- 

0.59 
0.58 
1.48 
0.82 
0.68 
- 

s7 
Magnetic 

drum 
r e j e c t s  

0.50 
0.30 
0.30 
0.39 

0.80 
1.50 
0.90 
0.60 
0.50 
0.30 
0.30 
0.06 
0.10 
0.41 

0.37 
0.89 
0.22 
0.54 
0.21 
0.59 
0.47 
- 

0.04 
2.12 
0.63 
0.78 
0.86 
- 

0.83 
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0.88 

58 
Fer rous  

metal  
by-products  

0 
0 
0.01 
0 

0.002 
0 
0.001 
0.002 
0.10 
0 
0 
0 
0 
0 

0.16 
0 
0 
0 
0 
- - 
0.03 



Table  B-3s. (Continued) 

Dai ly  samples 
Date 1975 

Month Day 

4 7 
4 8 
4 9 
4 10 
4 11 
4 1 2  

Week avg 

4 14 
4 15 
4 16 

Week avg 

4 18d 
4 19- a /  

4 2 d  
4 2221 
4 2 g /  

Week avg 

4 28 
4 29 
4 30 
5 1 
5 2 

Week avg 

Week avg 

5 1 2  
5 13 
5 16 

Week avg 

s5 
Magnetic 

b e l t  
r e j e c t s  

0.99 
1.43 
0.72 
0.86 
0 
0.26 
0.07 

0.92 
0.25 
0.75 
0.64 

0.27 
0.17 
0 . 1 2  
0.95 
1.19 
0.54 

0.46 
0.69 
0 
0.44 
0.98 
0.51 

0.88 
0.88 

1.41 
0 
0 
0.47 

- 

- 

- 

s 7  
Magnetic 

drum 
r e j e c t s  

0.58 
0.77 
0.40 
0.43 
0.26 
0.13 
0.43 

0.32 
1.00 
0.54 
0.62 

- b/  

- 

0 
0 
0 
0.02 
0.01 

0.43 
0.09 
0.27 
0.60 
0.69 
0.42 

0.08 
0.08 

0 
b l  
- OT63 
0.31 

- 

58 
Fer rous  

metal  
by-products 

0 
0 
0 
0 
0 
0 
0 
- 

0 
0 
0 
0 

- b/ 
0 
0 
0 
0.03 
0.01 

0 
0 
0 
0 
0 
0 

0 
0 

0 
- b/  
0 
0 

- 

- 

- 

- 
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Table B-3s. (Continued) 

Dai ly  samples 
Date 1975 

Day Month 

5 19 
5 20 

Week avg 

6 30 
7 1 
7 2 
7 3 

Week avg 

7 7 
7 8 
7 9 
7 10 
7 11 

Week avg 

7 14 
7 16 
7 1 7  
7 18  

Week avg 

7 30 
8 1 

Week avg 

8 5 
8 6 
8 7 
8 8 

Week avg 

8 11 
8 14 

Week avg 

s 5  
Magnetic 

b e l t  
r e j e c t s  

0 
0.49 
0.25 

0.31 
0.46 
2.58 
0 
0.84 

0 
0.62 
0.04 
0.58 
0.53 
0.35 

0.81 
0.73 
0.19 
0.61 
0.58 

0.09 
0.10 
0.10 

0.15 
0 
0.07 
0.73 
0.24 

2.23 
0.14 
0.92 
1.09 

- 

- 

- 
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s7 
Magnetic 

drum 
re jec ts  

0.09 
0.33 
0.21 

0.10 
0.30 
0.30 
0.20 
0.25 

0.08 
0.30 
0.07 
0.04 
0.50 
0.20 

0.50 
0.50 
0.30 
0.20 
0.37 

0.78 
0.02 
0.40 

0.03 
0.07 
0.14 
0.05 
0.07 

0.25 
0.12 
0.09 
0.15 

- 

- 

- 

- 

- 

58 
Ferrous 

metal  
by-products 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0.08 
0 
0 
0 
0.02 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

- 

- 

- 

- 

- 

- 



Table B-3s. (Concluded) 

s5 s7 S 8  
D a i l y  samples Magnetic Ma gne t i c Fer rous  

Date 1975 b e l t  drum meta l  
- 

r e j  e c  t s r e i  e c t s by-products  Month Day 

8 19 1.04 
8 20 0.50 
8 2 1  0.32 
a 22 0.23 

Week avg 0.52 

8 2 8  0 . 1 2  
8 29 0.46 

Week avg 0.29 

9 2 0.13 
9 3 1.80 
9 4 0.25 
9 5 0.12 

Week avg 0.58 
- 

0.42 
0.07 
0.27 
1.10 
0.46 

0.84 
0.18 
0.51 

0 . 2 1  
0.79 
0.26 
0.15 
0.35 

0 
0 
0 
- 

T o t a l  avg- c /  0.66 0.43 0.01 

- - 
- a /  F ine  g r ind .  
- b/ Nugget izer  down. 
- c /  Average inc ludes  weekly composites November 25, 1974, through 

March 1 7 ,  1975. 
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Q Table B-3t. ANALYSIS OF MILLED REFUSE STREAMS SQUARE SCREEN S I Z E ,  wt. % 
(Received moi s tu re  b a s i s )  

Dai ly  
samples 

Date 1974 
Month Day 

9 23 
9 24 
9 25 
9 26 
9 27 

Week avg 

9 30 
10 1 
10 2 
10 3 
10 4 

Week avg 

10 7 
10 8 
10 9 
10 10 
10 11 

Week avg 

10 15 
10 16 
10 17 
10 18 

Week avg 

10 2 1  
10 2 2  
10 23 
10 24 
10 25 

Week avg 

11 18 
11 19 
11 20 
11 2 1  
11 2 2  

Week avg 

S l  
M i l l  

d i s cha rge  

0 
0 

10.9 
0 

26.0 
7.4 

0 
0 
0 
0 
0 
0 

0 
0 
0 
2.9 
0 
0.6 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

- 

- 

- 

- 

- 

_. 

s2 
Cyclone 

d i scha rge  

0 
0 
8.7 
6.3 
0 
3.0 

0 
0 
0 
0 
0 
0 

0 
1 .0  
0 
0 
0 
0.2 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
2.6 
1 . 3  
0 
5.8 
1.9 

-- 

- 

- 

- 

- 

- 

s 4  
ADS 

heav ies  

0 
0 

15.9 
0 
0 
3.2 

0 
0 
0 
0 
0 
0 

- 

- 

s5 
Magnetic 

b e l t  
r e j e c t s  

0 
0 
0 
0 
8 . 1  
1.6 

0 
0 
3.1 
0 
0 
0.6 

11.0 
0 
0 
0 
0 
2 .2  

0 
0 
0 
0 
0 

5.4 
0 

24.2 
0 
0 
5.9 

4.7 
0 
0 
0 
0 
0.9 

- 

- 

- 

- 

S6 
Nuggetizer 

feed 

7.4 
0 
0 
0 
0 
1.5 

2.3 
0 
0 
0 
0 
0.5 

_. 

- 

sa 
Fe r rous  

me ta 1 
by-products 

0 
0 
0 
0 
0 
0 

0.7 
0 
0 
0 
0 
0.1 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

- 

- 

- 

- 

- 

- 
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Table B-3t. (Continued) 

Larger  t han  63.5 nun 
s 5  58 

s1 s2 Magnetic Ferrous 
Weekly composite M i l l  Cyclone b e l t  metal  

(1974) d i scha rge  d i  scha me r e j e c t s  by-products  

11-25 
1 2 - 2  
12-9 
12-30 
(1975) 

1-6 
1-13 
1-20 
1-27 
2-3 
2-10 
2-17 
3-3 
3-10 
3-17 

Dai ly  samples 
Date 1975 

Dev Month 

3 24 
3 25 
3 26 
3 27 
3 28 
3 29 

Week avg 

3 31 
4 1 
4 2 
4 3 
4 4 

Week avg 

4 7 

4 9 
4 10 
4 11 
4 1 2  

4 a 

Week avg 

8.2 
0 
3 . 9  
0 

0 
2.5 
2.5 
2.9 
0.7 
3.0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
- 

0 
2.2  
0 
2.2 
0 
0.9 
- 

0 
0 
0 
2.6 
0 
1.4 
0.7 
- 

12.5 
4.2 
0 
0.5 

0 
0 
0 
0 
3.2 
0 
0 
2.0 

11.3 
1.7 

0 
1.5 
0 
0 
1.1 
0 
0.4 
- 

0 
0.6 
0.9 
0 
0 
0.3 
- 

0 
0 
0 
1.3 
0 
0 
0.2 
- 

6.8 
0 
0 
0 

12.8 
0 
0 
6.9 
0 
0 
6.0 
0 
0 
0 

2.3 
5.5 
0 
3.0 
0 
1.9 
2 . 1  
- 

0 
0 
0 
2.3 
0 
0.5 
- 

0 
1 . 2  
3.0 
0 
3.6 
3 .O 
1.8 
- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
- 

0 
0 
0 
0 
0 
0 
- 

0 
0 
0 
0 
0 
0 
0 
- 

A 

267 



8 Table B - 3 t .  (Continued) 

Larger  t han  63.5 mm 

Daily samples 
Date 1975 

Day Month 

4 14  
4 15 
I 4  16 

Week avg 

4 1 8 4  

4 2 ld 
4 2 2 4  

4 1951 

4 2321 
Week avg 

4 2 8  
4 29 
4 30 
5 1 
5 2 

Week avg 

5 9 
Week avg 

5 1 2  
5 13 
5 16 

Week avg 

5 19 
5 20 

Week avg 

6 30 
7 1 
7 2 
7 3 

Week avg 

7 7 

7 9 
7 10 
7 11 

7 a 

Week avg 

s1 
M i l l  

d i s c  ha rge 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
2.1  
0 
0 
0 . 4  

0 
0 

0 
2 .2  
0 
0.7 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

10.1 
2.0 

- 

- 

- 

_. 

- 

- 

- 

- 

s 2  
Cyclone 

d i s c h a r g e  

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

- 

- 

- 

0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

- 

- 

- 

_. 

- 

s 5  
Magnetic 

b e l t  
re jects  

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

5.0 
5.0 

4 . 3  
0 
0 
1.4 

5 .O 
0 
2.5 

0 
0 

13.0 
0 
3.3 

1.1 
0 
0 
0 

- 

- 

- 

- 

- 

_. 

- 

2.8 
0.8 
- 

sa 
Ferrous 
metal 

by-products 

0 
0 
0 
0 
- 

- b/ 
0 
0 
0 
0 
0 
- 

0 
0 
0 
0 
0 
0 
- 

0 
0 
- 

0 
- b/ 
0 
0 
_. 

0 
0 
0 
- 

0 
0 
0 
0 
0 
- 

0 
0 
0 
0 
0 
0 
- 
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Table B-3t. (Continued) Q 
Daily samples 

Date 1975 

Month Dav 

7 14 
7 16 
7 17 
7 18 

Week avg 

7 30 

Week avg 

8 5 
8 6 
8 7 
8 8 

Week avg 

8 11 
8 14 
8 15 

Week avg 

a 19 
8 20 
8 2 1  
8 22  

Week avg 

8 28 
8 29 

Week avg 

9 2 
9 3 
9 4 
9 5 

Week avg 

T o t a l  averagec’ 

s1 
M i l l  

d i s cha rge  

0 
0 
0 
0 
0 

0 
0 
0 

23.0 
0 
0 
0 
5.8 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

1.1 

- 

- 

- 

- 

- 

- 

s2 
Cyc 1 one 

discharpe 

0 
0 
3.1 
0.9 
1.0 

0 
0.8 
0.4 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
2.0 
0 .5  

1.1 

- 

- 

- 

- 

- 

- 

- 

s5 
Magnetic 

b e l t  
r e j e c t s  

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

12.5 
0 
0 
4.2 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

1.7 

- 

- 

- 

- 

- 

- 

58 
Ferrous 

metal  
by-products  

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

0 

-- 

_. 

- 

- 

- 

- 

- 
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Q Table B-3t. (Continued) 

Daily 
samples 

Date 1974 
Month . & 

9 23 
9 24 
9 25 
9 26 
9 27 

Week avg 

9 30 
10 1 
10 2 
10 3 
10 4 

Week avg 

10 7 
10 8 
10 9 
10 10 
10 11 

Week avg 

10 15 
10 16 
10 17 
10 18 

Week avg 

10 2 1  
10 22  
10 23 
10 24 
10 25 

Week avg 

11 18 
11 19 
11 20 
11 2 1  
11 22 

Week avg 

Smaller than 63.5 awn 

s1 
M i l l  

d i scharge  

100 
100 

100 
89.1 

74.0 
92.6 

100 
100 
100 
100 
100 
100 

100 
100 
100 

100 

_. 

97.1 

99.4 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 

- 

- 

- 

s2 
Cyclone 

d ischarge  

100 
100 

91.3 
93.7 

97.0 
100 

100 
100 
100 
100 
100 
100 

100 

100 
100 
100 

- 

99 .0  

99.8 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 

100 

- 

- 

97.4 
98.7 

94.2 
98.1 

100 

s 4  
ADS 

heavies  

100 
100 

100 
100 

84.1 

96.8 

100 
100 
100 
100 
100 
100 
- 

s5 
Magnetic 

b e l t  
rejects 

100 
100 
100 
100 
91.9 
98.4 

100 
100 

100 
100 

96.9 

- 
99.4 

89.0 
100 
100 
100 
100 - 
97.8 

100 
100 
100 
100 
100 
- 

94.6 

75.8 
100 

100 
100 - 
94.1 

95.3 
100 
100 
100 
100 - 
99.1 

S6 
Nuggetizer 

feed 

92.6 
100 
100 
100 
100 
98.5 

97.7 
100 
100 
100 
100 
99.5 

58 
Ferrous 
metal  

by-products 

100 
100 
100 
100 
100 
100 
-- 

99.3 
100 
100 
100 
100 
99.9 

100 
100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 

- 

- 

- 

- 

A 
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Table B-3t. (Continued) n 

Smaller than 63.5 mm 

s1 s2 Magnetic Ferrous 
s5 58 

Weekly composite Mill Cyclone belt me ta 1 
(1974) discharge discharge rei ects by-products 

11-25 
12-2 
12-9 
12-30 
(1975) 
1-6 
1-13 
1-20 
1-27 
2-3 
2-10 
2-17 
3-3 
3-10 
3-17 

Daily samples 
Date 1975 

Day Month 

91.8 
100.0 
96.1 
100.0 

100.0 
97.5 
97.5 
97.1 
99.3 
97.0 
100.0 
100.0 
100.0 
100.0 

3 24 100 
3 25 100 
3 26 100 
3 27 100 
3 28 100 

100 3 29 
Week avg 100 

- 

3 31 100 
4 1 97.8 
4 2 100 
4 3 97.8 
4 4 100 

Week avg 99.1 

4 7 100 
4 8 100 
4 9 100 
4 10 97.4 
4 11 100 
4 12 98.6 

Week avg 99.3 

87.5 
95.8 
100.0 
95.5 

100.0 
100.0 
100.0 
100.0 
96.8 
100.0 
100.0 
98.0 
88.7 
98.3 

100 

100 
100 

100 

98.5 

98.9 

99.6 

100 
99.4 
99.1 
100 
100 
99.7 

100 
100 
100 

100 
100 

98.7 

99.8 

93.2 
100.0 
100.0 
100.0 

87.2 
100.0 
100.0 
93.1 
100.0 
100.0 
94.0 
100.0 
100.0 
100.0 

97.7 
94.5 

97.0 

98.1 
97.9 

100 

100 

- 

100 
100 
100 
97.7 
100 
99.5 

100 
98.8 
97.0 

96.4 
97.0 
98.2 

100 

100.0 
100.0 

100.0 

100.9 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

100 
100 
100 
100 
100 
100 
100 
- 

100 
100 
100 
100 

100 
100 
100 
100 
100 
100 
100 
- 
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Table B - 3 t .  (Continued) 

Smaller than  63.5 aaa 
s 5  sa 

Daily samples s1 s2 Magnetic Ferrous 
Date 1975 M i l l  Cyclone b e l t  m e  t a  1 

Month d ischarge  d ischarge  r e j e c t s  by-products 

4 14 100 
4 15 100 

100 4 16 
Week avg 100 

4 1851 100 
4 1951 100 
4 2 E f  100 
4 2Ff 100 
4 23:f I 

Week avg 100 

- 

100 

100 
100 
100 
100 
- 

100 
100 
100 
100 
100 
100 
- 

4 28 100 100 
4 29 100 100 
4 31 97.9 100 
5 1 100 100 

100 5 
Week avg 99.6 100 

- 2 100 - - 

I. 00 
Week avg 100 

I 
5 9 100 

100 
__ 

5 1 2  100 100 
5 13 97.8 100 

100 5 16 100 
Week avg 99.3 100 

- 

5 19 100 
100 5 20 

Week avg 100 
- 

6 30 100 
7 1 100 
7 2 100 

100 7 - 3 - 
Week avg 100 

100 
100 
100 
100 
- 

100 
100 
100 
100 
100 
100 
- 

100 
100 
100 
100 
100 
100 
- 

95.0 
95.0 
- 

95.7 
100 
100 
98.6 

100 95.0 
100 100 
100 97.5 
- 

100 
100 
100 
100 
100 
- 

7 7 100 100 
7 8 100 100 
7 9 100 100 
7 10 100 100 

100 7 11 89.9 
Week avg 98.0 100 

- 

100 
100 

100 
87.0 

96.8 

98.9 
100 
100 
100 
97.2 
99.2 
- 

100 
100 
100 
100 
- 

bf 

100 
100 
100 
100 

G o  

- 

100 
100 
100 
100 
100 
100 
- 

100 
100 
- 

100 

100 
100 

- b/  
- 

100 
100 
100 
- 

100 
100 
100 
100 
100 
- 

100 
100 
100 
100 
100 
100 
- 
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Table B-3t. (Continued) 

63 
Smaller than 63.5 nun 

55 58 
Da i ly  samples s1 s2 Magnetic Ferrous 

Date 1975 M i l l  Cyclone b e l t  metal  
Month DaV d is  cha rge d i s c  ha r g  e r e i  e c t s  by-products  

7 14 100 
7 16 100 
7 1 7  100 

100 7 18 
Week avg 100 

- 

7 30 100 
100 8 1 - 

Week avg 100 

100 100 
100 100 
96.9 100 

100 99.1 
99.0 100 

- 

100 100 
100 99.2 

99.6 100 
- 

8 5 77.0 100 
8 6 100 100 
8 7 100 100 

100 8 8 100 
Week avg 94.3 100 

- 

8 11 100 
8 14 100 
8 15 100 

Week avg 100 

100 
100 
100 
100 
- 

100 
100 
100 
100 
100 
- 

87.5 
100 
100 
95.8 

8 19 100 100 100 
8 20 100 100 100 
8 2 1  100 100 100 

100 8 22  - 100 - 100 - 
Week avg 100 100 100 

8 28 100 
100 8 29 

Week avg 100 
- 

9 2 100 
9 3 100 
9 4 100 

LOO 9 5 
Week avg 100 

_. 

100 
100 
100 
- 

100 
100 
100 
- 

100 100 
100 100 
100 100 

100 98.0 
99.5 100 

- 

100 
100 
100 
100 
100 
- 

100 
100 
100 
- 

100 
100 
100 
100 
100 
- 

100 
100 
100 
100 
- 

100 
100 
100 
100 
100 
- 

100 
100 
100 
- 

100 
100 
100 
100 
100 
- 

T o t a l  averagec’ 98.9 98.9 98.3 100 

n 
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Table  B-3t. (Continued) 

Dai ly  
samples 

Date 1974 
Month Day 

9 23 
9 24 
9 25 
9 26 
9 27 

Week avg 

9 30 
10 1 
10 2 
10 3 
10 4 - 

Week avg 

10 7 

10 9 
10 10 
10 11 

10 a 

Week avg 

10 15 
10 16 
10 1 7  
10 18 

Week avg 

10 2 1  
10 2 2  
10 23 
10 24 
10  25 

Week avg 

11 18 
11 I. 9 
11 20 
11 2 1  
11 22 

Week avg 

s1 
M i l l  

d i s cha rge  

100 
89.2 
61.0 
89.9 
71.9 
82.4 

100 

100 
95.4 

97.3 
92.4 
97.0 

100 
96.7 
96.4 
92.1 
96.9 
96.4 

96.1 
98.9 
97.2 

98.1 

99 .1  

93.2 
96.0 
98.8 
97.4 

98.0 
97.6 
95.5 
98.8 
96.1 
97.2 

- 

100 

100 

- 

s2 
Cyclone 

d i scha rge  

97.1 

83.5 
86.3 
93.2 
92.0 

100 

100 

100 
99.2 

99.1 
95.3 
98.7 

99.0 
99.0 
95.7 

89.7 
96.7 

- 

100 

100 
100 

97.2 
96.7 
98.5 

93.5 
96.6 
98.7 
97.5 
96.5 
96.6 

93.7 
93.6 
92.6 
93.4 
91.2 
92.4 
- 

s 4  
ADS 

heav ies  

100 
87.7 
7 2 . 7  
8 2 . 2  
87.2 
86.0 

92.7 
98.0 
94.7 

94.6 
96.0 

100 

s 5  
Magnetic 

b e l t  
r e j e c t s  

88.9 
100 
100 
89.9 
91.9 
94.1 

100 
86.4 
88.8 
84.8 
93.2 
90.6 

89.0 
100 
100 
100 
100 

97.8 

99.0 
98.6 
99.6 
94.6 
98.0 

94.5 

75.8 
99.1 
97.5 
93.4 

93.8 
97.5 
97.8 
93.1 
92.2 
94.9 

100 

56 
Nuggetizer 

feed 

74.5 

91.8 
71.2 
56.7 
78.8 

94.3 
69.9 
67.6 
85.1 
94.4 
82.3 

100 

- 

58 
Fer rous  

meta l  
by-products 

100 

100 
100 
100 

97.7 

99.5 

99.3 
100.0 
100 * 0 

99.2 
100.0 

99.7 

98.4 

96.2 

- 

100 

100 
100 
98.9 

100 
100 
100 
100 
100 

100 
97.0 

100 
100.0 
100.0 
99.4 

100.0 
98.0 
95.4 
97.5 
95.6 
97.3 

- 
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Table B-3t .  (Continued) 

Weekly composite 
(1974) 

11-25 
12-2 
12-9 
12-30 
(1975) 
1-6 
1-13 
1-20 
1-27 
2-3 
2-10 
2-17 
3-3 
3-10 
3-17 

Dai ly  samples 
Date 1975 

Month 

3 24 
3 25 
3 26 
3 27 
3 28 

Week avg 

3 31 
4 1 
4 2 
4 3 
4 4 

Week avg 

4 7 
4 6 
4 9 
4 10 
h 11 

12 4 - 
Week avg 

Smaller than 38.1 nun 

s 1  S? Magnetic Ferrous 
M i l l  Cyclone b e l t  m e  ta  1 

discharge d i s c  ha ree r e i e c t s  by-products  

s5 58 

90.7 
96.6 
92.1 
91.7 

100.0 
88.6 
96.3 
97.1 
97.4 
91.0 
94.4 
99.2 
97.4 
99.5 

96.1 

99.4 
94.0 
78.2 

94.9 

100 

100 

81.2 
95.6 

95.6 
100 

95.2 
94.1 
- 

95.6 

96.0 
9L.l 
93.3 
98.6 
96.3 

100 

- 

83.3 87.3 
95.8 100.0 
95.2 90.5 
95.2 93.9 

98.9 
96.8 
96.2 
92.0 
88.9 
92.9 
76.3 
79.0 
76.7 
96.6 

93.6 
89.3 
91.8 
95.3 
86.1 
96.8 
92.5 
- 

94.8 
91.6 
96.1 
97.5 
98.3 
95.7 
- 

98.5 
96.0 
87.7 
95.2 
98.7 
99.3 
95.9 
- 

30.7 
96.2 

100.0 
67.9 

100.0 
94.6 
81.2 
96.1 
93.1 
93.8 

92.5 
87.5 
96.6 
93.3 
95.7 
94.4 
93.3 
- 

84. 2 
98.6 
91.2 
95.8 
83.2 
90.6 
- 

100 
96.3 
97 .O 
96.7 
96.4 
95.6 
97.0 
- 

96.9 
100.0 
100.0 
100.0 

99.1 
100.0 
98.7 

100.0 
100.0 
97.8 
95.4 
99.0 
99.0 

100.0 

100 

100 
97.6 

99.2 
99.3 

99.4 
100 - 

100 
98.5 
96.5 
99.2 

100.0 
99.2 
- 

99.0 
100 
100 
100 
98.1 
96.4 
98.9 
- 
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Table B-3t. (Continued) n 

Dai ly  samples 
Date 1975 

Month Day 

4 14  
4 15  
4 16 

Week avg 

4 1851 
4 19gl  
4 2 la/ 
4 2 2al 
4 2 3 d  

Week avg 

4 28 
4 29 
4 30 
5 1 
5 2 

Week avg 

5 9 
Week avg 

5 1 2  
5 13  
5 16 

Week avg 

5 19 
5 20 

Week avg 

6 30 
7 1 
7 2 
7 3 

Week avg 

7 7 
7 8 
7 9 
7 10 

Week avg 

Smal le r  than  38.1 ~mn 

s1 
M i l l  

d i s c h a r z  

98.4 
91.9 
96.8 
95.7 

100 
100 
100 
100 

99.1 
99.8 

100 
100 

97.9 
99.1 

99.4 
100 

100 
100 
- 

99.4 
97.8 

99.1 

97.8 
99.2 
98.5 

80.7 

100 

100 
100 
100 
95.2 

100 
100 
100 

98.5 
89.9 
97.7 

s2 
Cyclone 

d i scha rge  

97.1 
93.0 
96.4 
95.5 
- 

100 
100 
100 
100 
100 
100 

100 
100 

- 

92.3 
87.9 

96.0 
100 

100 
100 

100 
100 
100 
100 

100 

- 

- 

96.5 
98.3 

100 
98.3 
93.7 

98.0 

97.8 
99.1 
98.8 
99.2 

99.0 

100 

100 

276 

s 5  
Magnetic 

b e l t  
re j ec ts  - 

100 
80.4 
98.3 
92.9 

100 
100 
100 
100 
100 
100 
- 

99.3 
99.4 
99.2 
77.7 

95.1 

88.2 
88.2 

95.1 
97.8 

97.6 

80.5 
93.8 
87.2 

98.0 
97.9 
82  .O 
95.1 
93.3 

98.5 
99.6 

92.5 
87.7 
95.8 

100 

- 

100 

- 

- 

100 

- 

58 
Fer rous  
me t a  1 

by-products 

100 
100 
95.9 
98.6 

- b/ 
100 
100 
100 
100 
100 

100 
100 

100 

- 

98.9 

98.1 
99.4 

100 
100 

100 
- b/ 

100 
100 

100 
100 
100 

- 

- 

- 

98.7 
100 
100 
100 
99.7 

100 

100 
100 
100 

98.3 

99.7 



n Table 8-3t. (Continued) 

Dai ly  samples 
Date 1975 

Month 

7 14 
7 16 
7 17 
7 18 

Week avg 

7 30 
8 1 

Week avg 

8 5 
8 6 
8 7 
8 8 

Week avg 

8 11 
8 14 
8 15 

Week avg 

8 19 
8 20 
8 21 
8 22 

Week avg 

8 28 
8 29 

Week a v g  

9 2 
9 3 
9 4 
9 5 

Week avg 

T o t a l  a v e r a g d l  

Smaller  than 38.1 m 

s1 
Mill 

d i s c h a  rpe 

98.0 
99.2 

100 
100 
99.3 

100 
95.0 
97.5 

76.3 
98.7 
99.2 
98.2 
93.1 

94.9 
98.4 

97.8 

99.0 
86.6 
99.4 

96.3 

- 

100 

100 

100 
100 
100 
- 

97.2 

99.7 
96.5 
98.4 

96.2 

100 

s2 
Cyclone 

d i s c h a r g e  

100 
95.0 
93.8 
99.1 
97.0 

99.0 
98.4 
98.7 

98.3 
96.1 
99.2 

98.4 

98.2 

100 

100 
100 
99.4 

94.5 
99.3 

100 
100 
98.5 

100 
99.2 
99.6 

96.9 
98.6 
99.1 
98 .o 
98.2 

95.0 

s5 
Magnetic 

b e l t  
r e j e c t s  

93.4 
96.7 
100 
100 
97.5 

100 
100 
100 

100 

- 

93.7 
92.5 

96.6 

86.8 
95.8 

94.2 

86.4 

100 

100 

100 
100 
92.5 
94.7 

97.3 
97.0 
97.2 

86.7 
79.5 
95.5 
93.8 
88.9 

91.9 

- 

58 
Ferrous  
metal 

by-products 

100 
100 
100 
100 
100 

100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 

100 

100 
100 

- 

- 

- 

- 

- 

- 

98.5 

99.6 

99.4 

27 7 



Table  B-3t. (Continued) A 

Dai ly  
samples 

Date 1974 
M o n t h  .Day 

9 23 
9 24 
9 25 
9 26 
9 27 

Week avg 

9 30 
10 1 
10  2 
10 3 
10 4 

Week avg 

10 7 
10 8 
10 9 
10 10 
10  11 

Week avg 

10 15  
10 16 
10 17 
10  18 

Week avg 

10 2 1  
10 2 2  
10 23 
10 24 
10 25 

Week avg 

11 18 
11 19 
11 20 
11 2 1  
11 22 

Week avg 

Smal le r  than 19.1 mm 

s1 
M i l l  

d i s cha rge  

77.9 
71.4 
37.0 
63.1 
46.5 
59.2 

77.2 
65.9 
84.7 
61.3 
71.4 
7 2 . 1  

57.5 
84.6 
83.3 
50.0 
82.6 
71.6 

83 .1  
87.6 
72.6 
68.7 
78.0 

76.8 
60.2 
75.7 
67.3 
84.1 
72.8 

84.0 
61.7 
65.8 
82.7 
55.9 
70.0 

- 

- 

- 

- 

52 
Cyclone 

d i scha rge  

71.4 
82.3 
60.2 
68.4 
73.5 
71.2 

86.5 
84.7 
81.4 
84.5 
79.1 
83.2 

74.7 
82 .8  
83.9 

70.5 

- 

- 

78.3 

78.0 
- 

86.9 
8 1 . 2  
78.9 
80.4 
81.9 

68.5 
69.5 
84.8 
69.1 
74.7 
73.3 

75.2 
55.1 
67.0 
64.1 
66.6 
65.6 

- 

- 

- 

s 4  
ADS 

heav ieg  

14.8 
20.7 
16.4 
17.4 
28 .1  
19.5 

17.4 
26.7 
39.0 
21 .7  
48.6 
30.7 

- 

- 

s5  
Magnetic 

b e l t  
r e j e c t s  

59.9 
71.3 
60.0 
65.4 
67.9 
64.9 

55.6 
47.8 
59.7 
50.0 
77.3 
58.1 

65.4 
71.9 
80.0 
77.1 
62.2 
71.3 

82.9 
95.0 
75.2 
66.4 
79.9 

41.3 
66.1 
62.1 
72.4 
64.2 
61.2 

59.6 
86.2 
66.4 
65.7 
60.0 
67.7 

- 

- 

- 

- 

- 

S6 
Nuggetizer 

feed 

1.9 
11.8 
18.4 

2.5 
8.3 
8.6 

12.3 
11.1 
10.7 
26.0 
6.9 

13.4 

- 

- 

S8 
Fer rous  
metal 

by-products 

85.6 
46.9 
58.6 
65.5 
59.6 
63.2 

61.0 
60.4 
47.7 
53.2 
50.5 
54.6 

56.4 
6 3 . 2  
39.6 
45.0 
49.0 
50.8 

46.0 
50.1 
39.0 
64.0 
49.8 

53.7 
60.4 
63.2 
58.5 
49.8 
57.1 

50.0 
45.2 
55.9 
42.2 
49.2 
48.5 

- 

- 

- 

- 

- 

- 



Table  B-3t. (Continued) Q 

Weekly composite 
(1974) 

11-25 
1 2 - 2  
12-9 
12-30 
(1975) 
1-6 
1-13 
1-20 
1-27 
2-3 
2-10 
2-17 
3-3 
3-10 
3-17 

Da i ly  samples 
Date 1975 

Month Day 

3 24 
3 25 
3 26 
3 27 
3 2 8  
3 29 

Week avg 

3 31 
4 1 
4 2 
4 3 
4 4 

Week avg 

4 7 

4 9 
4 10 
4 11 
4 1 2  

4 a 

Week avg 

Smal le r  than 19.1 nun 

s1 s2 Magnetic Fer rous  
M i l l  Cyclone b e l t  me ta l  

d i scha rge  d i scha rge  r e j e c t s  by -prod uc t s 

s 5  58 

75.6 
69.3 
68.6 
59.2 

76.5 
55.7 
67.9 
71.4 
36.6 
72.0 
55.5 

77.4 
71.3 

58.5 

72.9 
7 1 . 1  
66.8 
72.6 
66.5 
70.7 
70.1 

50.3 
74.3 
66.2 
74.3 
54.1 
63.8 

70.5 
60.8 
57.0 
63.6 
84.8 
65.9 
67.1 

- 

- 

- 

61.1 
65.3 
62.9 
61.9 

64.5 
69.9 
66.2 
50.0 
63.5 
74.3 
37.3 
67 .O 
42.0 
84.7 

77.8 
54.7 
62.3 
78.7 
69.9 
79.9 
70.5 
- 

63.6 
59.7 
82.9 
63.2 

61.7 

52.5 
76.6 
66.5 
73.7 
68.0 

76.8 

- 

63.7 
53.1 
68.7 
70.9 

8.3 
44.1 
59.1 
37 .o 
80.0 
56.0 
52.1 
45.1 
66.9 
59.2 

67.3 
54.0 
63.8 
71.9 
71.3 
7 2 . 1  
66.7 
- 

50.3 
7 3 . 6  

76.3 
44.7 
63.5 

72.8 

83.9 
74.6 
69.2 
60.8 
60.3 
60.5 
68.2 
- 

59.9 
44.0 
52.7 
63.5 

60.3 
62.8 
57.5 
62.0 
55.2 
52 .1  
31.6 
55.4 
59.3 
62.8 

45 .4  

52.7 
67.6 
73.9 

58.6 

59.8 
59.7 
- 

59.9 
57.7 
57.7 
57.5 
42.6 
55.1 

48.6 
52.3 
53.6 
58.2 
39.1 
50.0 
50.0 
- 

279 



Table  B-3t. (Continued) 

Dai ly  samples 
Date 1975 

Month Day 

4 14 
4 15  
4 16 

Week avg 

4 18d 
4 19af 
4 2 Ef 
4 2 E1 
4 2321 

Week avg 

4 28 
4 29 
4 30 
5 1 
5 2 

Week avg 

5 9 
Week avg 

5 1 2  
5 13  
5 16 

Week avg 

5 19 
5 20 

Week avg 

6 30 
7 I. 
7 2 
7 3 

Week avg 

7 7 
7 8 
7 9 
7 ' 10 
7 11 

Week avg 

Smal le r  than  19.1 rn 

s1 
M i l l  

d i s cha rge  

77.9 
73.1 
79.2 
76.7 

74.1 
98.4 
96.0 
98.7 
99.1 
93.3 

84.1 
91.0 
90.1 
78 .3  
95.6 
87.8 
- 

92.3 
92.3 

90.2 
92.0 
87.2 
89.8 

92.6 
93.6 
93.1 

64.4 
91.6 
85.8 
78.8 
80.2 

90.3 
90.8 
88.5 
82.5 
82.2 
86.9 

- 

s2 
Cyclone 

d i scha rge  

73.1 
73.9 
80.9 
76.0 

72.8 
68.8 

100.0 
98.2 
99.5 
87.9 

88.7 
89.7 
75.9 
77.4 
83.6 
83.1 

96.5 
96.5 

89.3 
92.7 
94.9 
92.3 

96.5 
87.2 
91.9 

92.2 
87.4 
85.3 
86.2 
87.8 

88.3 
94.7 
81.4 
81.6 
93.8 
88.0 

- 

- 

- 

- 

- 

280 

s 5  
Magnetic 

b e l t  
r e j e c t s  

92.3 
47.2 
39.7 
59.7 

87.6 
91.3 
96.1 
95.1 
88.5 
91.7 

62.6 
73.3 
68.8 
6 3 . 7  
60.0 
65.7 

56.6 
56.6 

73.9 
53.4 
76.9 
68.1 

40.4 
73.6 
57.0 

72.5 
60.7 
41.4 
72.6 
61.8 

59.9 
62.3 
63.4 
69.0 
55.1 
61.9 

- 

- 

- 

- 

- 

- 

S8 
Fer rous  
meta l  

by-products 

56.5 
54.2 

52.0 

b f  

99.2 
91.3 
88.1 
93.4 

58.6 
47 .O 
38.3 
43.3 
59.1 
49.3 

75.8 
75.8 

64.5 
- b/ 

60.1 
62.3 

68.0 
58.9 
63.5 

52.0 
63.5 
67.7 
59.8 
60.8 

58.5 
51.3 
57.2 
62.5 
53.5 
56.6 

45.3 

95.1 

- 

- 

- 

- 

- 



Table B-3t .  (Continued) 

Dai ly  samples 
- Date 1075  

Month Dav 

7 1 4  
7 16 
7 17 
7 1 8  

Week avg 

7 30 

Week avg 

8 5 
8 6 
8 7 
8 8 

Week avg 

8 11 
8 1 4  
8 1 5  

Week avg 

8 1 9  
8 20 
8 2 1  
8 2 2  
--__I__ 

Week avg 

8 28 
8 29 

Week avg 

9 2 
9 3 
9 4 
9 5 

Week avg 

Total  average51 

s1 
Mill 

d i s c  harge 

8 2 . 2  
8 5 . 0  
7 7 . 0  
9 5 . 4  
8 4 . 9  

83 .2  
8 5 . 8  
84 .5  

5 7 . 2  
6 9 . 6  
6 6 . 4  
7 8 . 6  
6 8 . 0  

73 .2  
8 9 . 0  
7 3 . 3  
7 8 . 5  

6 7 . 9  
63 .2  
7 5 . 2  
93 .3  
7 4 . 9  

90 .3  
7 5 . 0  
8 2 . 7  

91 .2  
77 .7  
67 .5  
53 .2  
7 2 . 4  

7 3 . 3  

- 

- 

-- 

- 

- 

- 

- 

s 2  
Cyclone 

discharge  

8 6 . 2  
7 1 . 0  
5 2 . 3  
81 .9  
7 2 . 9  

8 4 . 1  
7 0 . 4  
7 7 . 3  

6 7 . 3  
7 2 . 1  
8 0 . 3  
74 .5  
7 3 . 6  

7 7 . 3  
6 1 . 3  
8 9 . 1  
7 5 . 9  

84 .8  
8 2 . 0  
9 3 . 2  
8 1 . 5  
8 5 . 4  

9 5 . 1  
84 .0  
89.6 

88 .9  
8 5 . 3  
6 5 . 2  
89.3 
8 2 . 2  

7 3 . 5  

- 

- 

- 

281 

s5 
Mag ne t i c 

b e l t  
r e i  e c t s  

8 3 . 3  
69.6 
4 1 . 0  
69 .4  
65.8 

6 2 . 2  
58.2 
60.2 

8 1 . 4  
7 0 . 3  
61 .8  
6 3 . 8  
69 .3  

58 .6  
65.7 
76 .7  
67 .0  

7 4 . 4  
76 .7  
7 2 . 2  
51.7 
6 8 . 8  

5 4 . 0  
7 7 . 1  
6 5 . 6  

61.5 
4 1  .O 
59 .8  
5 0 . 2  
5 3 . 1  

61.5 

- 

- 

S8 
Ferrous 

metal 
by-products 

5 1 . 4  
59 .9  
67 .1  
4 5 . 0  
5 5 . 9  

6 1 . 6  
5 1 . 4  
56 .5  
- 

6 5 . 0  
5 6 . 8  
64 .9  
6 6 . 1  
6 3 . 2  

4 8 . 2  
5 4 . 8  
5 3 . 0  
52 .O 

46.2 
6 9 . 8  
5 3 . 6  
6 3 . 0  
5 8 . 2  

5 5 . 8  
5 5 . 0  
5 5 . 4  

58 .6  
50.9 
6 0 . 0  
5 6 . 2  
5 6 . 4  

5 7 . 4  



Table  B-3t. (Continued) 

Smaller than  9.5 mm 
Dai ly  

samp 1 e s 
Date 1974 

Month Dav 

9 23 
9 24 
9 25 
9 26 
9 27 

Week avg 

9 30 
10 1 
10 2 
10 3 
10 4 

Week avg 

10 7 
10 8 
10 9 
10 10  
10 11 

Week avg 

10 15  
10 16 
10 17 
10 18 

Week avg 

10  2 1  
10 22  
10 23 
10 24 
10 25 

Week avg 

11 18 
11 19 
11 20 
11 2 1  
11 2 2  

Week avg 

s1 
M i l l  

d i s cha rge  

53.3 
50.5 
22.4 
39.9 
27.6 
38.7 
- 

52.2 
46.6 
52.5 
30.6 
43.8 
45.1 

35.9 
51.6 
51 .$2 
35.0 
55.1 
45.8 

58.4 
61.8 
50.0 
46.5 
54.2 

55.3 
37.3 
47.3 
39.6 
56.1 
47.1 

53.2 
39.6 
38.2 
49.4 
31.2 
42.3 

- 

- 

- 

s2 
Cyclone 

d i scha rge  

50.0 
58.3 
38.8 
45.3 
45.4 
47.6 

64.7 
62.1 
55.8 
62.7 
47.7 
58.6 

50.5 
60.0 
58.1 
51.8 
46.1 
53.3 

66.3 
54.7 
55.0 
54.3 
57.6 

43.5 
44.1 
55.7 
45.7 
47.1 
47.2 

49.3 
34.6 
37.7 
38.0 
39.1 
39.7 

- 

- 

- 

s 4  
ADS 

heav ie s  

5.5 
7 .O 
4.6 
4.7 

11.0 
6.6 

17.1 
11.5 
11.3 

6.6 
14.7 
1 2 . 2  

52.2 
40.1 
45 .1  
42.6 
28.6 
41.7 

- 

- 

s 5  
Magnetic 

b e l t  
r e - j ec t s  

29.9 
34.3 
26.8 
49.2 
38.3 
35.7 

22.5 
21.6 
36.0 
22.6 
43.3 
29.2 

52.2 
40.1 
45.1 
42.6 
28.6 
41.7 

45.7 
50.4 
39.0 

38.4 

29.4 
40.3 
29.1 
34.4 
35.7 
32.0 

33.3 
48.5 
35.1 
28.2 
29.5 
34.4 

- 

- 

18.3 

- 

S6 
Nuggetizer 

feed 

0.7 
0.9 
0.8 
0.5 
0.4 
0.7 

2 .2  
1.3 
0.6 
1.6 
1.0 
1.3 

- 

- 

S8 
Ferrous  
meta l  

by-products 

14.4 
4.5 
5.7 
9.4 

9.4 

9.9 
6.4 
6.6 
7.7 
7.9 
7 . 1  

13.1 
18.8 

2.9 
4.3 
5.1 
8.8 

10.7 
2 . 1  
6.8 

7 .8  

1 1 . 2  
12.6 

4.3 
6.4 
4.9 
7.9 

7.3 
11.0 
5.8 
2.0 
3.0 
5.8 

13.0 

11.4 

282 



Table B-3t. (Continued) 

Smaller than 9.5 nun 
s5 S8 

s1 s 2  Magnetic Ferrous 
Weekly composite Mill Cyclone belt metal 

discharge re iects by-product s ( 1 9 7 4 )  discharge 

1 1 - 2 5  
1 2 - 2  
1 2 - 9  
1 2 - 3 0  
( 1 9 7 5 )  

1 - 6  
1 - 1 3  
1 - 2 0  
1 - 2 7  
2 -3  
2 - 1 0  
2-17 
3 - 3  
3 - 1 0  
3-17 

Daily samples 
Date 1975  

- Day Month 

3 2 4  
3 25 
3 26 
3 27 
3 28 
3 29  

Week avg 

3 31  
4 1 
4 2 
4 3 
4 h 

Week avg 

4 7 
4 8 
4 9 
4 10 
4 11 
4 1 2  

Week avg 

44 .2  
37.5 
31 .4  
35.0 

44 .9  
25.3 
33 .3  
52 .8  
21 .4  
4 3 . 0  
3 9 . 9  
36 .9  
49 .6  
4 9 . 3  

50.3 
33.6 
46 .9  
47 .0  
44.7 
4 4 . 4  
44 .5  

34.5 
4 6 . 9  
4 6 . 1  
4 6 . 9  
32 .2  
41 .3  
- 

5 0 . 3  
42 .6  
39.5 
4 2 . 4  
59.5 

47 .8  
52.4 

38.9 
38 .9  
30.6 
35.8 

37.8 
35.0 
33.7 
3 6 . 4  
36.5 
1 3 . 4  
27.7 
18.0 
29.3 
5 9 . 3  

53 .7  
41 .6  
47 .9  
4 8 . 1  
4 8 . 1  
48.8 
4 8 . 0  

4 6 . 1  
39.6 
6 4 . 2  
50.6 
51 .3  
50 .4  
- 

45.2 
49 .6  
42.0 
23.4 
4 7 . 4  

4 3 . 8  
55.3 

283 

37.2 
19.7 
35.5 
34.3 

2.7 
15.9 
28.6 
1 4 . 4  
41 .9  
24.6 
24.7 
1 5 . 6  
31.5 
26.6 

31 .1  
28.6 
28.2 
3 7 . 1  
33 .6  

3 3 . 8  
44.1 

34.5 
43.6 
40.2 
40.9 
1 8 . 9  
35.6 

44.0 
35.0 
37.5 
31.8 
24 .1  
25.9 
33 .1  
- 

11 .4  
4 . 9  
6 . 0  
3 .5  

1 3 . 0  
14.2 

8 . 0  
7 .2  

14 .1  
8.0 
4 . 8  

10.0 
8 .5  

1 2 . 8  

7 .0  
1 8 . 4  

5.7 
16.2 
1 8 . 4  
1 3 . 8  
1 3 . 3  
- 

8 . 5  
11.8 
1 1 . 8  
12 .6  

3 .8  
9.7 
- 

10.2 
1 0 . 6  
1 1 . 3  

6 . 3  
4 . 8  
7 .8  
8 .5  
- 



Table  B-3t. (Continued) 
- 

Smaller than  9.5 mm 

Daily samples 
Date 1975- 

Month @Y 

4 14  
4 15 
4 16 

Week avg 

4 184 
4 1951 
4 2 E 1  
4 2 251  
4 23al 

Week avg 

4 2 8  
4 29 
4 30 
5 1 

Week avg 

5 9 

Week avg 

5 1 2  
5 13  

16 5 -- I 

Week avg 

5 19 
5 20 

Week avg 

6 30 
7 1 
7 2 
7 3 

Week avg 

7 7 
7 8 
7 9 
7 10 
7 11 

Week avg 

s1 
M i l l  

d i s cha rge  

54.9 
51.6 
51.2 
52.6 

74.1 
59.7 
50.0 
62.7 
79.4 
65.2 

60.3 
63.0 
65.5 
50.9 
65.9 
61.1 

69.6 
69.6 

66.1 
67.4 
63.5 
63.7 

61.3 
73.6 
67.5 

41.3 
63.5 
57.4 
51.7 
53.5 

63.9 
70.0 
59.8 
52.7 
69.3 
63.1 

_I 

- 

- 

- 

__ 

- 

- 

s2 
Cyclone 

d i s cha- 

49.8 
46.1 
53.6 
49.8 

72.3 
68.3 
72.3 
70.3 
86.9 
74.0 

64.1 
64.5 
54.3 
50.8 
56.0 
57.9 

68.1 

- 

- 

68. 1 

71.2 
74.4 
75.9 
73.8 

50.5 
63.6 
57.1 

61.0 
67.2 
55.2 
64.2 
61.9 

66.4 
50.7 
62.8 
57.6 
74.4 
62.4 

I_ 

- 

- 

- 
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s5 
Magnetic 

b e l t  
r e j e c t s  

43.4 
23.1 
22.5 
29.7 

56.0 
49.5 
64.8 
41.7 
42.3 
50.9 

27.3 
40.7 
37.6 
38.8 
33.4 
35.6 

23.5 
23.5 

39.0 
20.9 

35.5 

9.0 
40.4 
24.7 

37.8 
30.2 
14.0 
36.2 
29.6 

22.8 
23.7 
21 .8  
34.7 
23.5 
25.3 

- 

46.6 

- 

sa 
Fe rr ou s 

meta l  
by-products 

16.6 
5.9 
8.2 

10.2 

b l  

41.9 
42.7 
39.5 
39.6 

- 

3;. 3 

8.8 
6.2 
3.4 
5.5 
9.6 
6.7 

14.1 
14.1 

12.3 

- 

b l  10.8 
11.9 

7.0 
8.4 
7 .7  

7.9 
12.4 
15.8 
2.6 
9.7 

6.4 
4.1 
3.6 
9.0 

10.3 
6.7 

- 

- 



Table B - 3 t .  (Continued) 

Smaller than 9.5 rmn 
s5 sa 

s1 s2 Magnetic Ferrous 
M i l l  Cyclone b e l t  metal 

discharge d i s c  harge r e j e c t s  by-products 

Dai ly  samples 
Date 1975 

Day Month 

51.9 
58.2 
52.2 
64.6 
56.7 

57.9 
48.0 
35.4 
50.0 
47.8 
- 

45.1 
29.1 
18.0 
37.7 
32.5 

7 . 4  
15.7 

6.2 
2.7 
8.0 

7 14 
7 16 
7 17 
7 18 

Week avg 

7 30 52.2 54.4 
55.3 50.1 
53.8 52.3 

24.4 
26.2 
25.3 

10.0 
8.4 
9.2 Week avg 

34.8 
48.7 
39.1 
52.7 
43.8 

44.0 
53.5 
54.5 
53.3 
51.3 

41.8 
40.4 
37.9 

36.6 
26.3 

13.3 
10.5 
10.4 
11.8 
11.5 

8 5 
8 6 
8 7 
8 8 

Week avg 

46.4 
61.8 
45.9 
51.4 

50.0 
44.6 
65.7 
53.4 

22.9 
35.0 
36.4 
31.4 

5.3 
6.6 

10.0 
7 .3  

8 11 
8 14 
a 15 

Week avg 

36.8 
43.7 
49.7 
73.3 
50.9 

63.0 
58.3 
72.9 
40.3 
58.6 

40.4 5.2 
50.0 12.4 
32.5 9 . 2  
23.6 8.0 
36.6 8.7 

8 19 
8 20 
8 21 
8 2 2  

Week avg 

68.4 
51.9 
60.2 

76.3 
53.6 
65.0 

27 .O 
29.5 
28.3 

7 . 6  
6.3 
7 .O 
- 

8 28 
8 29 

Week avg 

64.3 
54.7 
33.4 
40.6 
48.3 

66.8 28.9 
60.9 16.2 
53.8 30.0 
69.3 29.5 
62.7 26.2 

13.3 
6 .8  

14.4 

11.0 
9.3 

9 2 
9 3 
9 4 
9 5 

Week avg 

Total averagec/ 47.7 47.7 30.0 9.9 

285 



'Table B-3t. (Continued) 

Dai ly  
samples 

Date 1974 
Month Day 

9 23 
9 24 
9 25 
9 26 
9 27 --- 

Week avg 

9 30 
10 1 
10 2 
10 3 
10 4 

Week avg 

10 7 
10 8 
10 9 
P O  10 

11 10 - 
Week avg 

10 1 5  
10 16  
10 17 
10 18 

-_--I 

Week avg 

10 2 1  
10 22  
10 23 
10 24 
10 25 

l_l- 

Week avg 

11 18 
11 19  
11 20 
11 2 1  
11 22 

Week avg 

Smaller  than 4.8 mm --- 
s1 

M i 1 1  
discharge  

35.3 
33.5 
12.5 
23.8 
15.7 
24.2 

31.6 
28.4 
32.3 
11.7 
14.3 
23.7 

2 2 . 2  
3 3 . 0  
29.8 
26.4 
29.7 
28.2 

117.7 
77.1 
2 9 . 2  
28.3 
33.1 

37.5 
21.7 
32.4 
25.7 
34.1 
30.3 

30.8 
23.6 
22.3 
26.4 
18.2 
24.3 

-- 

-I 

~ 

- 

- 

52 
Cyclone 

discha* 

34.3 
40.6 
23.3 
29.5 
28.8 
31.3 

47.4 
40.3 
36 .O 
40.0 
27.9 
38.3 

34.3 
39.0 
33.3 
34.9 
29.5 
34.2 

44. h 
34.4 
35.8 
32.6 
36.9 

2 7 . 2  
28.8 
35.4 
30.9 
31.0 
30.7 

30.8 
21.8 
21.9 
23.9 
21.7 
24.0 

-_I 

I_ 

-- 

- 

s4 
ADS 

heav ies  

1.9 
1.9 
2 . 1  
1.1 
3.5 
2 . 1  

5.4 
2.8 
3.2 
3.4 
4.9 
3.9 

- 

- 
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s5 
Magnetic 

b e l t  
r e j e c t s  

10.0 
1 2 . 1  
6.9 

1 7 . 1  
14.2 
12 .1  

7.9 
7.6 

14.8 
7.6 

13.1 
10.2 

23.6 
13 .9  
17.8 
16 .1  
9.5 

16.2 

21.5 
14.9 
12 .7  
5.4 

13.6 

8.0 
14.3 
13.4 
12 .9  
12.4 
1 2 . 2  

13.4 
16.8 
11.4 

8.0 
10.0 
11.9 

- 

-- 

~ 

- 

56 
Nuggetizer 

feed 

0.6 
0 . 3  
0.4 
0.3 
0 . 3  
0.4 

0. s 
0.3 
0.3 
0.4 
0.3 
0.4 

- 

-- 

58 
Ferrous 

metal 
by-products 

0 .5  
0.3 
1.1 
0.9 
1 .9  
I .G 

0.7 
0.4 
0.6 
0.3 
0.3 
0.5 

u . 9  
1 . 5  
0 . 3  
0.4 
0 . 7 
0.8 

0 .  t r  

0.3 
0. 3 
0.8 
0 . 5  

0.9 
0 .8  
0 .4  
1 . 1  
0.3 
0.8 

0.  I 
I .o 
0.5 
0.2 
0.2 
0.5 

1 

-- 

- 

-- 

-- 

- 



Table B - 3 t .  (Cont inued)  

Weekly composiLe 
(1971) 

11-?5 
12-7 
12-9 
l ? - 3 0  
(1975) 

1-6 
1-13 
1 -20  
1-?7 
2 - 3  
2-10 
2-17 
3 - 3  
3 -10  
3-17 

D s i l v  sainples 
Date  1975 

Month Da v 

3 24 
3 25 
3 26 
3 27 
7 28 
3 29 ___--_ 

Week avg 

3 3: 
4 1 
4 2 
4 3 
4 4 

Week avg  

4 7 
4 6 
4 9 

1 0  
4 11 
4 1 2  

Week a v g  

4 14 
4 15 
L 16 

Week avg 

Smal l e r  than L.8 mi 

s5 Se 
Fe r r oil s Nagnrtic 51 S? 

M i  11 Cvclone bel :  me ta l  
d i s c  ha rpe d i s c h a r p e  r e j e c t s  by -p roduc t s  

2L .L  
2 2 . 7  
15.7 
19 .2  

2 6 . U  
13.51 
1 8 . 5  
34.2 
11.6 
2 5 . 0  
24.3 
22.5 
79.6 
35.4 

31.9 
29.3 
31.L 
2 2 . 0  
27.1 
25.0 
2 4 . 6  

18.1 
28.1 
26.0 
26.4 
17.1 
23.6 

31.6 
25.6 
2 4 . 2  
2 4 . 5  
38.3 
3 4 . 0  
29.7 

33.6 
33.5 
29.6 
32.2 

- 

- 

- 

2 2 . 2  
18.1 
16.7 
20.5 
15.5 
8 .4  

15.7 
10.0 
18.0 
39.8 

35.8 
30.8 
35 .6  
28.L 
30.6 
29.3 
31.8 

24.7 
25 .L  
13.2 
35.4 
31.1 
26.2 
- 

27.1 
28.8 
27.8 
14.3 
30.9 
34.9 
2 7 . 3  
- 

30.5 
27.0 
31.8 
29.8 
- 

lG.0 
6 . .  

11 .2  
7 . 0  

1.8 
4 . 5  

2 .0  
1 0 . 4  
4 .4  
7.4 
4 . 8  
6 . 0  
7.1 

8.A 

l o . i  
1 3 . 5  

9 . 0  
1 2 . 2  
11.6 
13.7 
1 1 . 7  
- 

1 E . 1  
13.E 
l L . l  
12.5 
6.2 

12.9 
- 

16.7 
10.5 
11.6 

9 . 1  
6 . 5  
8 .4  - 

10.5 

17.2 
10.1 
0.5 

11.3 
- 

1.0 
0 . 3  
0 . 1  
0 .1  

1.6 
0 . 4  
0 .3  
0 . ;  

1.8 
0 . 5  
0 .5  
1 . o  
0 . 2  
1 . 7  

0 . 7  
2 . 5  
0 . 6  
1 .1  
2 . 2  
1.0  
1 . 4  
- 

0 . 5  
0.6 
0.6 
1 . 1  
0.1 
0.6 
- 

0.7 
0 .4  
0.8 
0 . 4  
0.7 
1 . 2  
0 . 7  
- 

1.4 
0.4 
0.5 
0.8 
- 
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Table B-3t. (Continued) 

Smaller than 4.8 m 

Dai ly  samples 
Date 1975 

Month Day 

4 1821 

4 2 la/ 
4 2 251 

4 1951 

4 2 351 
Week avg 

4 28 
4 29 
4 30 
5 1 
5 2 

Week avg 

5 9 
Week avg 

5 12 
5 13 
5 16 

Week avg 

5 19 
5 20 

Week avg 

6 30 
7 1 
7 2 
7 3 

Week avg 

7 7 
7 8 
7 9 
7 10 
7 11 

Week avg 

s1 
M i l l  

discharge 

47.8 
38.7 
30.7 
40.3 
57..4 
41.8 

38.7 
40.2 
38.7 
27.3 
42.0 
37.4 

40.7 
40.7 

36.4 
42.0 
42.5 
40.3 

39.6 
48.0 
43.8 

29.9 
40.7 
37.5 
31.4 
34.9 

43.3 
45.8 
37.7 
35.1 
45.8 
41.5 
- 

s2 
Cyclone 

d f scha rge 

51.2 
46.2 
48.2 
49.7 
59.5 
51.1 

41.3 
43.0 
33.6 
32.3 
34.3 
36.9 

48.2 
48.2 

49.7 
51.8 

51.8 

36.4 
45.7 
41.1 

43.3 
47.9 
39.1 

44.0 

47.4 
35.1 
44.8 
39.2 
55.0 
44.3 

- 

54.0 

45.5 
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55 
Magnetic 

belt 
r e j e c t s  

22.3 
17.3 
29.5 
5.1 
8.8 
16.6 

6.3 
14.8 
12.3 
16.1 
9.1 

11.7 

5.7 
5.7 

13.3 
6.4 
21.8 
13.8 

3.6 
13.7 

- 

- 

- 

- 

- 
8.7 

18.4 
10.4 
5.1 
13.2 
11.8 

14.1 
8.2 
6.3 
13.3 
6.4 
9.7 

- 

- 

58 
Ferrous 

metal 
by-products 

- b/ 
2.7 
3.3 
3.7 
5.1 
3.7 

1.5 
0.7 
0.3 
0.2 
0.6 
0.7 

1.5 
1.5 

0.9 
- b/ 
1.0 
1.0 

0.6 
0.8 
0.7 

1.1 
1.3 
1.3 
0.9 
1.2 

2.0 

0.4 
1.1 
0.9 
1.0 

- 

- 

- 

- 

- 

- 

0.8 

- 



Table B - 3 t .  (Continued) 

Smaller than 4.8  nun 
s5 58 

S 1  s2 Magnetic Ferrous 
M i l l  Cyclone b e l t  me ta  1 

discharge discharge  r e j e c t s  by-products 

Da i ly  samples 
Date 1975 

Month Day 

29.5 
38.5 
32.7 
40.8 
35.4 

41.2 
34.0 
23.9 
31.9 
32.8 

14.9 
4.3 
3.6 

11.3 
8.5 

0.5 
0.8 
0.6 
0.3 
0.6 
- 

7 14 
7 16 
7 17 
7 18 

Week avg 

33 .6  38.6 6.3 
8 .0  35.4 33.2 

34.5 35.9 7.2 
- 

0 . 3  
1.3 
0.8 
- 

7 30 
8 1 

Week avg 

21.6 
30.3 
25.8 
28 .2  
26.5 

28.5 
38.8 
34.8 

34.3 
35.1 

14.4 
18.5 

7.8 
5.6 

11.6 

1.0 
0.5 
1.7 
0.9 
1 .o 
- 

8 5 
8 6 
8 7 
8 8 

Week avg 

22.3 
38.8 
31.1 
30.7 

32.7 
33.3 
37.6 
34.5 

6.1 
14.6 
1 3 . 1  
11.3 

0.4 
0.8 
1.2 
0 . 8  

8 11 
8 14 
8 15 

Week avg 

2 5 . 6  
26.4 
31.2 
47.4 
32.7 

41.2 
38.2 
49.2 
28.9 
39.4 

13.9 
16.0 
12.6 

6.7 
12.3 

0.7 
1.5 
0.9 
1.1 
1.1 
- 

8 19 
8 20 
8 21 
8 2 2  

Week avg 

44.5 
31.4 
38.0 

53.4 
35.2 
44.3 

11.6 
11.0 
11.3 

0.7 
0.7 
0.7 
- 

8 28 
8 2 9  

Week avg 

42.8 
36.7 
21.8 
28.7 
32.5 

46.6 
42.7 
39.7 
49.3 
44.6 

9.2 
4.5 
7 . 1  

7.5 
9.0 

1.8 
0.5 
1.9 
0.6 
1.2 
- 

9 2 
9 3 
9 4 
9 5 

Week avg 

Total  average51 29.3 30.8 9.7 1.0 
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Table B-3t. (Continued) 
A 

Smaller than 2.4 nun 
D a i . 1 ~  S5 58 

Date 1974 - b l i  11 Cyclone ADS b e l t  Nugge t i  ze r me GI 1 
.;amples - s1 52 s4 Hagne t i c  S6 Ferrous 

> l o n t h  Day d i scha rge  d i scha rge  heav ie s  re . jec t s  feed b y  - p r o d u c  t. s - -  
9 23 24.h 2 2 . 2  1 .3  4 . 8 0 .2  0 . L i  

9 24 23.4 21, . 1. 1.0  5 . 4 0 . 1  0 . 2 
9 25 8.3 14.6 1 . 2  1 . 1  0.2 0. I 
9 26  L5.S 21. I 0 .6  6.6 0.1  il. 1 

fi . i, 0 ,! 7 11 .4  ? 3 , 2  1.5 4.d ___ - 0 . 1 
~ 

Week a v p  !.h. 6 ".0 1.1 5 . (1 0 . 1 c . 2  

9 30 18 .4  2 9 . 5  2.0 2.3 0.1 0 . 1 

10 2 19.6 1 2 . 1  1 .5  6 .1  0.2 0 . 2  
10 3 0.9 27.3 2 . 1  3.5 0.2 0 .1  

0.2 10 4 1.0 2.0 4 .3  18.6 
CJeek avg  1 1 . 6  24.5 1.7 4.0 0.2 0 . 2  

1 0 1 L8.2 25.0 1 .0  3.6 0.1 (J . 2 

__ 0.2 - __ ~ ~~ 

10 7 
i o  8 
10 9 
10 10 
10 11 - 

Neck avg 

1 0 15 
1 0 1 61 

10 18 
10 1 7  

_. 

Week avc 

10 2 1  
10 2 2  
10 23 
10 14 
10 25 

Week avg 

11 18 
11 19 
11 20 
11 2 1  
11 2 2  ________ 

Week avg  

14.4 
20.9 
1 7 . 9  
18.6 
18 .7  
18.1 

13.5 
?2..5 
I7.Cj 
1 7 . 2  
20.0 

24.1 
15.7 
23.0 
18.8 
23.2 
?I .o  
- 

19. f i  

16.0 
18.1 
18 .4  
13.0 
17.0 

23.2 
26.7 
21.5 
25.3 
20.5 
L? .4 
- 

1 7 . 2  

L'2.9 
2 1 . 7  
23.0 

20.3 

- 

19 .6  
20.3 
25.3 
2 2 . 2  
21.8 
21.8 
- 

2 2 . 2  
14. I 
15.8 
16.3 
13.0 
16.3 
- 

1 2 . 0  
4.9 
7 .  i 
5.b 
5 . 1  
h . 9 
9.6 
5.2 
4.4 
2 . 7  
5.5 
- 

3.5 
5.4 
7.3 
5.7 
4.6 
5 .3  
__ 

5.7' 
6.2 
3.8 
3 .0  
3.4 
4.5 
- 

0 . 3 
0 .  I 
0 . 2  
0. .! 
0. 1 
$'. L' 

0.1  
0 . 2  
0 . 1 
0 . 1 
(i . 1 
0.1 
1 

0 . 1  
0 .3  
0.2 
0 .1  
0 . 1  
0.2  
- 
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Table B - 3 t .  (Continued) 

Smaller t h a n  2.4 mrn _- 
s 5  58 

s1 s2 Ma a n  c t i c ~ Ferrous  
P13.11 Cyclone b e l t  meta l  

d i s c  harge d i scha rge  r e j e c t s  by-product ,s 

Weekly composite 
(1974) __ 

11 --25 
12-2 
11-9  
1 2 4 0  
(1915) 
1 -6  
1-13 
1 - 2 0  
1-27 
2-3 
2 -  10 
2 - 1 7  
3-3 
3-10 
3-17  

16.3 
14.8 
11.8 
13.4 

19.4 
15.3 
14.5 
14.5 

5.3 
3 .2  
5.1 
1.7 

0.2 
0 .1  
0 
0 

15.2  
6 . 8  
11.1 
18.5 

7 . 7  
1 6 . 0  
1 4 . 3  
14.4 
18.3 
25.4 

1 5 . 5  
13.3 
12.4 
12.5 
9.6 
6 . 1  
9.7 
7.0 

12.0 
2 7 . 1  

0.5, 
1 .H 
3.4 
0.7 
2 . 2  
2 .  0 

3.0 
2 . 7  
3.5 
3.0 

r) . 1 
0 .  1 
ri 

I? 
0.2 
0.1 
u .  J 
0.2 
0.1 
0 .4  

D a i l y  qarnples- 
Date 1975 _________ 

f.1 on t h Day 

3 24 
7 “ 5  
3 26 
3 27  
3 28 
3 29 

-__l_l_ 

Week avg 

23.2 
?0.7 

13.1 
18.1 
14.?  
18.5 

‘1 7 - .. . 

__ 

30.4 
23.9 
26.0 
16.0 
20.? 
18.9 
2 2 . 7  

4.6 
7 . 7  
11.8 
5.4 
4.8 
5.4 
5.4 
- 

O.’! 
0 .  :’ 
0 . 0  
0.2 
[J . 1 
0 . 2  
0.2 
1 

3 31 
4 1 
4 

4 3 
4 u 

11.7 
18.S 
1 8 . 2  
18.5 
12.3 
15.8 

17.5 
18.2 

9 . 4  

25.8 
21.0 
18.4 

11 .7  
5.7 
6 .0  

4.9 
3.4 
6 .3  

0.1 
0.2 
0 . 7  

0 .1  
0.0 
0 .1  
- 

Week avg 

23.2 
18.8 
16.2 
17.2 
26.7 
25.5 
21.3 

19.6 
19.2 
21.0 
10.8 
23.0 

8 .1  
4.5 
4.9 
4.4 
3.2 
4.0 
4.9 
- 

0.2 
0.1 
0.2 
0.0 
0 .1  
0.2 
0 .1  
- 

4 7 
4 8 
4 9 
4 10 
4 11 
L l? 

_.- 

Week avg 
25.0 
19.8 
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Table  B-3t. (Continued) 

Dai ly  samples 
Date 1975 

Month Dav 

4 14 
4 15 
4 16 

Week avg 

4 1851 
4 1921 
4 2 PI 
4 2 Ef 
4 2 2 1  

Week avg 

4 28 
4 29 
4 30 
5 1 
5 2 

Week avg 

5 9 
Week avg 

5 12 
5 13 
5 16 

Week avg 

5 19 
5 20 

Week avg 

6 30 
7 1 
7 2 
7 3 

Week avg 

7 7 
7 8 
7 9 
7 10 
7 11 

Week avg 

Smaller than 2.4 nun 

s1 
M i l l  

d i s cha rge  

24.6 
22.8 
20.0 
22.5 

31.7 
27.4 
20.7 
26.7 
32.1 
27.7 
- 

25.0 
25.9 
23.9 
16.9 
27.5 
23.8 

24.2 
2 4 . 2  

22.0 
26.1 
27 .O 
25.0 

27.6 
29.6 
28.6 

21.6 
26.3 
24.8 
2 1 . 2  
23.5 

29.7 
27.5 
24.6 
23.7 
31.5 
27.4 

- 

- 

s2 
Cyclone 

d i scha rge  

20.0 
20.0 
21.8 
20.6 

39.8 
31.7 
36.7 
37.0 
36.3 
36.3 

26.3 
30.4 
22.4 
22.6 
21.6 
24.7 

33.3 
33.3 

31.1 
33.5 
37.2 
33.9 

25.8 
30.7 
28.3 

28.9 
32.8 
27.9 
33.3 
30.7 

29.9 
21.8 
29.3 
26.4 
38.0 
29.1 

- 

- 

- 

- 

- 

- 
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s 5  
Magnetic 

b e l t  
r e j e c t s  

9.0 
5.4 
3.5 
6.0 

7.0 
4 . 9 

11.7 
4.2 
2 . 1  
6.0 

2.4 
6.6 
4.9 
4.8 
3.3 
4.4 

2.0 
2.0 

4 .3  
2.9 
9 .3  
5.5 

1 .8  
4.3 
3.1 

8.6 
4.3 
2.9 
4.6 
5.1 

4.6 
3.5 
3.0 
6.6 
3 . 2  
4.2 

- 

- 

- 

- 

- 

- 

- 

58 
Fer rous  

meta l  
by-products 

0 .3  
0.1 
0 .1  
0.2 
1 

- L f  
0.4  
0.2 
0.1 
0.3 
0.3 
_. 

0.2 
0.2 
0.0 
0.1 
0.0 
0.1 
- 

0.0 
0.0 
_. 

0.1  
- bf 
0.2 
0.2 
- 

0. 1. 
0.3 
0.2 

0.4 
0.2 
0.2 
0.1 
0.2 

- 

- 

0.4 
0 .1  
0.1 
0.3 
0.2 
0.2 
- 



Table B - 3 t .  (Concluded) 

Smaller than 2.4 nun 
s5 58 

s2 Magnetic Ferrous 

d ischarge  r e j e c t s  by-products 
Cyclone b e l t  metal 

Dai ly  samples 
Date 1975 
- Month Day 

s1 
M i l l  

d i scharge  

17.0 
25.1 
19.4 
23.9 
21.4 

20.3 
21.9 
21.1 

14.4 
17.0 
15.6 
14.1 
15.3 

12.1 
22.0 
20.7 
18.3 

18.5 
15.1 
19.7 
25.9 
19.8 

25.8 
17.9 
21.9 

26.9 
22.3 
14.1 
20.3 
20.9 

18.5 

26.0 
23.0 
16.2 
19.8 
21.3 

4.6 
1.1 
1.3 
3.9 
2.7 
- 

0.2 
0.1 
0.2 
0.1 
0.2 
- 

7 14 
7 16 
7 17 
7 18 

Week avg 

26.7 
23.0 
24.9 

2 .o 
2.4 
2 .2  

0 .2  
0 .3  
0.3 

7 30 
8 1 

Week avg 

19.0 
24.8 
19.6 
21.2 
21.2 
- 

4.7 
8.2 
2.5 
2.1 
4.4 
- 

0.2 
0.3 
0.4 
0.2 
0.3 
- 

8 5 
8 6 
8 7 
8 8 

Week avg 

22.7 
22 .6  
22.0 
22.4 

2.3 
6.4 
4.4 
4.4 
- 

0.2 
0.4 
0.4 
0.3 
- 

8 11 
8 14 
8 15 

Week avg 

23.6 
22.4 
30.5 

24.0 
19.L, 

4.1 
4.7 
5.1 
2.1 
4.0 
- 

0.3 
0 .4  
0.3 
0.4 
0.4 
- 

8 19 
8 2 0  
8 21 
8 2 2  

Week avg 

31.9 
21.6 
26.8 

4.7 
4.6 
4.7 
- 

0.2 
0.2 
0.2 
- 

8 28 
8 2 9  

Week avg 

9 2 
9 3 
9 4 
9 5 

28.8 
27.3 
26.0 
30.6 
28.2 
- 

3.2 
1.9 
1.7 
2 . 2  
2.3 
- 

0.4 
0.2 
0.4 
0.2 
0.3 
- 

Week avg 

Total  averages/ 20.6 3.9 0.2 

- a /  Fine  gr ind.  
- b /  Nuggetizer down. 
- c /  Average inc ludes  weekly composites November 25 ,  1974,  through March 1 7 ,  1975. 
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Table B-3u. ANALYSIS OF MILLED REFUSE STREAMS PARTICLE SIZE 
GEOMETRIC MEAN DIAMETER - m, W t .  X 

(Received moisture b a s i s )  

Dailv samples 
Date 1974 

M o n t h &  

A 23 
9 24 
9 25 
9 26 
9 27 

Week avg 

9 30 
10 1 
10 2 
10 3 
1 0  4 

Week avg 

10 7 
10 8 
10 9 
10 10 
10 11 

Week avg 

10 15 
10 16 
10 1 7  
10 1 8  

Week avg 

10 21 
10 22 
10 23 
10 24 
10 25 

Week avg 

11 1 8  
11 19 
11 20 
11 21 
11 22 

Week avg 

s 1  
M i l l  

discharRe 

7 . 1  
8 . 4  

20.3 
10.7 
1 7 . 3  
12.e 

7.9 
9 . 1  
7 .4  

13.2 
1 1 . 4  

9 . 8  

1 0 . 9  
7.4 
7.9 

1 1 . 7  
7 . 6  
9 . 1  

6.9 
6 .4  
8 .6  
8.9 
7.7 

7 . 1  
10.7 

8 . 1  
9.7 
6.9 
8 .5  

7 .4  
1 0 . 2  
10.2 

7.9 
1 2 . 2  

9.6 

- 

- 

- 

- 

- 

- 

s 2  
Cyclone 

discharge 

7.9 
6.6 

11.9 
9.7 
8.9 
9.0 

5.6 
6 .4  
6 .9  
6 .1  
8.4 
6 . 7  

7.6 
6.4  
7 . 1  
7.1 
9.1 
7.5 

5.6 
7 . 1  
7 . 1  
7 .4  
6 . 8  

9 .4  
8.9 
6 .9  
8.6 
8.1 
8.4 

8 .1  
11 .9  
10 .4  
10 .4  
10 .4  
1 0 . 3  

- 

- 

- 

- 

- 

- 

s 4  
ADS 

heav ies  

22.9 
23.4 
28.5 
25.4 
21.3 
24.3 

2 1 . 1  
20.3 
1 9 . 1  
21.3 
17.0 
20.0 

- 

- 
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s 5  
Magnetic b e l t  

r e i  e c t  s 

14.0 
11 .4  
14.0 
10.9 
11.9 
12.4 
- 

14.7 
16.8 
13.0 
16.5 
10.7 
14 .3  

10.4 
10.9 

9 .4  
10 .2  
13.0 
10 .8  

8 .9  
8 . 6  

10.9 
14.7 
10.8 

17 .0  
1 1 . 2  
15 .5  
11.4 
12 .2  
13 .5  

13 .0  
9.1 

12.2 
13 .5  
13.7 
12.3 

- 

- 

- 

- 

- 

S6 
Nuggetizer 

feed 

31.5 
24.6 
24.6 
31.2 
32.8 
28.9 

25.4 
29.5 
30.2 
24.1 
26.2 
2 i . l  

- 

- 

S8 
Ferrous 

metal 
by-products 

13.5 
1 9 . 1  
17 .0  
16 .0  
16.0 
16 .3  

16 .5  
16 .8  
18.3 
17 .8  
18 .0  
1 7 . 5  

16 .8  
15.0 
20.6 
1 9 . 1  
18.5 
16 .0  

18 .0  
18.8 
19.6 
16 .0  
1 8 . 1  

17 .0  
16.5 
16 .6  
1 7 . 0  
18 .3  
1 7 . 1  

18.0 
18 .3  
1 8 . 0  
20.1 
19.3 
18.7 

- 

- 

- 

- 

- 

- 



T a b l e  B-3u. ( C o n t i n u e d )  

5 8  
s1 s2 s 5  F e r r o u s  

Weeklv c o m p o s i t e  M i l l  C y c l o n e  Magne t i c  b e l t  m e t a l  
(1974)  d i s c h a r g e  d i s c h a r g e  r e j e c t s  b y - p r o d u c t s  

11 -25  
12 -2  
12-9 
12-30 
(1975)  

1 -6  
1 - 1 3  
1 -20  
1-27 
2-3 
2-10 
2 -17  
3 - 3  
3 -10  
3-17 

D a i l y  s a m p l e s  
Da te  1975 

Month w 
3 24 
3 25 
3 26 
3 27 
3 28 
3 29 

Week avg  

3 31  
4 1 
4 2 
4 3 
4 4 - 

Week avg  

4 7 
4 8 
4 9 
4 1 0  
4 11 
4 1 2  

Week avg  

9.7 
1 0 . 2  
11 .9  
1 1 . 7  

8 .6  
1 4 . 2  
1 1 . 2  

8 . 1  
1 6 . 0  

9 . 7  
10 .9  
1 0 . 9  

8 . 1  
7 . 6  

7.9 
9 . 1  
8 . 4  
9 . 7  

10 .4  
9 . 1  
9 . 1  
- 

1 3 . 5  
a. 6 
9 . 1  
8 . 6  

12 .5  
1 0 . 5  
- 

8.1 
9.7 

10 .7  
1 0 . 2  

6 .6  
7 .9  
8 . 9  
- 

1 1 . 2  
10 .4  
1 1 . 4  
1 0 . 9  

1 0 . 4  
1 0 . 7  
1 1 . 2  
1 2 . 5  
1 2 . 2  
14 .0  
1 6 . 5  
1 5 . 2  
1 6 . 0  

6 . 4  

7 . 1  
1 0 . 2  

8 . 6  
8 . 4  
9 . 1  
8 . 4  
8 . 6  
- 

9 .7  
1 0 . 4  

8 . 4  
8 . 1  
7.9 
8 . 9  
- 

9 . 4  
8 . 1  

10.7 
11.7 

8 .4  
7 . 4  
9 . 3  
- 

1 3 . 0  
1 5 . 2  
1 1 . 2  
12 .7  

3 8 . 9  
1 7 . 5  
13.5 
2 3 . 1  
10 .7  
1 5 . 2  
1 6 . 8  
1 7 . 3  
13 .0  
1 4 . 5  

1 3 . 0  
14 .5  
1 3 . 2  
11 .7  
11 .9  
1 0 . 9  
1 2 . 5  
- 

13 .5  
10 .7  
1 1 . 2  
10 .9  
1 8 . 0  
1 2 . 9  
- 

9 . 4  
11 .7  
11.7 
1 3 . 2  
1 4 . 5  
1 4 . 5  
1 2 . 5  
- 

16 .5  
1 9 . 1  
1 8 . 0  
1 7 . 0  

1 6 . 0  
1 5 . 8  
17.3 
1 6 . 8  
16 .5  
1 8 . 0  
2 1 . 3  
1 7 . 0  
17.0 
1 5 . 8  

1 8 . 5  
15 .9  
1 8 . 0  
15 .0  
1 4 . 0  
16 .0  
1 6 . 2  
- 

1 6 . 8  
1 6 . 8  
1 6 . 8  
1 6 . 5  
1 9 . 6  
1 7 . 3  
- 

18.0 
1 7 . 3  
17 .0  
1 7 . 3  
2 0 . 1  
1 8 . 3  
18 .0  
- 
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4 28 
29 

4 30 
5 1 
5 2 ___-.__ 

Week avg  

5 9 
Week avg 

5 1 2  
5, 1 3  

16 
Wevk a v g  

t; 31: 
7 1 

7 7 
7 8 
7 9 
7 10  
7 11 - 

Week a v g  

S I  
Mil I 

d i  s c h a r z  

I . 4 

8 . 1  
7 . 9  
7 . 8  

4 . 6  
5 . 6  
6 . 'i 
5 , i l  
1;.  '! 
5 . It 
6 . 4 
5 . :1 
6 . 1  
8 .1  
5 . 3 
6 . 3  

____ 

-. 

__ 

I 

5 . 1  

5 . 1  

u . s  
5 .6  
6.1 
6 . 0  

5 . 8  
5 . 1  
5 . 5  

10. :I 

5 . 8  
6.6 
7 . 6  
7.6 

5 . 6  
5 . 3  
6 .4  
7 . 1  
6 . 1  
6 . 1  

- 

- 

- 

- 

SZ 
cyc lol le  
- discharge 

8 . 1  

7.1, 
8 . 1  

4 . 3  

4 . 6  
4 . 6  
3 . 8  
4 .4  

5.8 
5 . 6  
7 .9  
8 . 1  
6 .9  
6 . 9  

4 . 8  
4 . 8  

5 . 1  
4 . 6  
4 . 3  
4 . 7  

6 . 4  
5 . 8  
6 .  I 

5 . h  
5 . 3  
6 . 6  
5 . 6  
5 . 8  

5 . 6  
6 . 6  
6 . 1  
6 . 6  
4 . 3  
5 . 8  

8 .9  

- 

4 . 8  

- 

__ 

- 

I 

- 

- 

- 

S 5  
Magnetic b e l t  

reiects- 

8 . 9  
1 6 . 8  
1 6 . 5  
1 4 . 1  

8.  I 
8 . 6  
6 . 6  
9 . 9  

8 . 7  

13 .7  
111.7 
1 1 . 4  
1 3 . 2  
1 3 . 0  
1 2 . 4  

__ 

10. 2 - 

- 

16.0  
1 6 . 0  

12 .7  
1 5 . 2  

9 . 1  
1 2 . 3  

2 1 .  i 
1 1 . 2  
16.  2 

- 

10.4 
1 3 . 2  
20.3 
1 1 . 4  
1 3 . 8  

13 .5  
1 3 . 7  
14.(! 
1 1 . 9  
1 6 . 0  
13.8 

- 

- 

$ 8  
F e r  r oils 

metal 
b y - p r o d n c l s  

1 6 . 0  
17 .8  
1 9 . 1  
17 .6  

h! 
i C . 7  
3.9 

1 0 . 4  
h l .  7 
10 .4  
.._I_ 

1 6 . b  
i 8 . 5  
20 .3  
1 9 . 3  
1 6 . 8  
1 8 . 3  
- 

i 4 . 2 
1 4 . 2  
-. 

1 5 3  
b /I 

16. 3 
i n .  1 

-. 
-- 

I (> ir 

! u . H  
I h . < l  

I j , ?  

1 5 . 8  

__ 

15.0 
1 7 . 3  
I_ 

1 6 . 5  

1.7. 0 
1 8 . 5  
1 7 . 5  
1 6 . 3  
1 7 . 7  
1 7 . 3  
__ 
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- I b i l y  s a m p l e s  
Da te  1975 
- ElonLh 3 

7 14 
7 16  
7 17 
7 18 

W?.t.l\ 3vg  

7 30 

Wcek a v g  

R 5 
e h 
s 7 
Y 8 

Week avg 10 

8 1 1  
8 1 4  
8 1 5  

Week a v g  

R 1 9  
8 20 
8 2 1  
8 22 --___ 

Weeh dvg 

S I  
M i l l  

d i s  cha  rge 

7 . 9  
6 . 4  
7 . 6  
5 . 6  
6 . 9  

7 . 4  
7 . 1  
7 . 3  

1 4 . 9  
8 . 6  
9 . 9  
8 . 1  

1 0 . 2  

9 . 7  
6 . 4  
8.1 
8.1 

9 . 1  
1 0 . 4  
8 . 1  
5 . 1  
d . 3  

5 . t, 
7 . 9  
h.8 

__ 

I 

- 

I 

5 . 8  
7 . 1  

1 0 . 4  
1 0 . 2  
8.4  

8 . 9  

_. 

5 2  
C y c l o n e  

d i s c h a r g e  

6 . 4  
8 . 1  

1 1 . 7  
7 . 6  
8 . 5  

6 . 6  
8 . 1  
7 . 4  

9 . 1  
7 . 1  
7 . 4  
7 . 6  
7 . 9  

7 . 6  
8 . 9  

7 . 5  

6 . 4  
6 . 9  
4 .  8 
8 . 4  
6 . 6  

4.6  
7 . 1  
5 . 9  

- 

- 

- 

6.1 

- 

5 .  b 

6 . 1  
7 . 6  
5 . 3  
6. 2 

8 . 9  

- 

s 5  
Magneti .c b e l t  

r e j e c t s -  

111. ? 

1 3 . 5  
1 7 . 3  
1 1 . 4  
! 3 . 1  

i4.0 
1.5.0 
ii,. 0 

i o .  2 
1 0 . 9  
1 4 . 2  
1 3 . 7  
1 2 . 3  

1 6 .  J 
1 1 . 9  
1 0 . 9  
13.0 

1 1 . 7  
9 . 7  

1 I . Q  
1 5 . 8  
1 2 . 2  

1 4 . 0  
1 1 . 7  
1 2 . 9  

1 4 . 2  
1 9 . 6  
14.0 
1 5 . 0  
1 5 . 7  

__ 

- 

- 

1 4 . 2  

- a! F i n e  g r i n d .  
- b /  Nugge t i ze r  down. 
- - /  A v e r a g e  i n c l u d e d  w e e k l y  a v e r a g e  November 25 ,  1 9 7 4 ,  t h r o u g h  March 1 7 ,  1975.  

St3  
I ’e r rous  

m e t a l  
b y - p r o d u c t  , 

17 .8  
1 5 . 8  
1 6 . 3  
1 9 . 3  
17:l 

1.0 . 
I ;, 5 
!b.’ i  

!;.> 
i b .  1 
1 5 . 8  
i j . 5  
1 5 . 9  

__ 

_. 

1 8 . 5  
1 7 . 5  
1 7 . 3  
1 7 . 8  

18. R 
1 5 . 0  
l i . 3  
t 11 . ’i 
j i ; . s  

17 . ;  
1 7 . 5  
1 7 . ! ~  

I < , ,  > 
18. i: 
1 7 . 6  
1 7 . 0  
16.8 

I t , . :  

__ 

--_ 

_ _  

I__ 
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T a b l e  B-3v. ANALYSIS OF MILLED REFUSE STREAMS 
PARrIC1.E SIZE - GEOMETRIC STANDARD DEVIATION 

D a i l y  s a m p l e s  
Date  1974 

- D a y  

9 23 
9 24 
9 '2 5 
9 26 
9 27 

Week nvg 

9 30 
1 0  1 
lil 2 
1 0  3 
10 4 

Week a v g  

i n  7 
1 0  8 
1 0  9 
10 1 0  
1 0  11 

Week a v g  

10 1 5  
1 0  16  
1 0  17 
10 18 

Week a v g  

1 0  21 
I 9 72 
10 23 
10 24 
1c 25 

Week a v g  

11 1 8  
11 1 9  
11 20 
11 21 
11 22 

Week avg 

s1 
M i l l  

d i s c h a r g e  

2.80 
3 . 1 6  
2 .99  
2 . 9 2  
3 . 3 0  
3 . 0 3  

2 .66  
2 . 9 1  
2 .55  
2 . 1 1  
2. 23 
2.49 
- 

2.72 
2.68 
2 .62  
3 .18  
2 . 6 3  
2.77 
- 

2.77 
2 .56  
2 . 7 5  
2.74 
2 . 7 0  

2.84 
2 . 7 2  
2.98 
2.85 
2.67 
2 . 8 1  

2.60 
2.79 
2 . 8 2  
2 . 5 5  
2 . 6 8  
2 .69  

- 

- 

- 

5 2  
Cyc lone  

d i s c h a r g e  

2.95 
2 . 7 1  
3 . 1 8  
3 . 2 8  
2.86 - 
3 . 0 0  

2.69  
2.67 
?. 6 8  
i . 7 1  
2 . 7 2  
2.69 
- 

2.86 
2 . 7 8  
2 .70  
2.82 
3.05 
2.84 
__ 

2 . 6 2  
2 . 6 4  
2.82 
2 .76  
2 .71  

2.94  
2.90  
2 .71  
2 .95  
2.87 
2.87 

2 . 9 3  
2 .88  
2.82 
2 .86  
2.85 
2.87 

- 

-- 

- 

s 4  
ADS 

h e a v i e s  

1 . 5 9  
1 . 7 4  
1 . 9 1  
1 . 6 7  
1 .92  
1 . 7 7  

2 . 0 2  
1 . 7 7  
1 . 8 5  
1 . 7 2  
1 . 9 5  
1 . 8 6  

- 

- 

s 5  
M a g n e t i c  b e l t  

r e j ec t s  

2 . 3 5  
2.14 
1 . 9 5  
2.56 
2.55 
2 . 3 1  

2 . 0 1  
2 .26  
2.57 
2.29 
2.23 
2.27 

3 . 0 2  
2.17 
2.20 
2.16 
2.14 
2.34 

2.29 
1 . 9 2  
2.10 
1 . 9 5  

- 

- 

- 

-- 
2.06 

2 .23  
2. 25 
3 .00 
2.17 
2. 24 
2.38 

2.45 
2.14 
2.17 
2 . 1 3  
2.26 
2 . 2 3  

- 

- 

S6 
N u g g e t i z e r  

f e e d  

1 .47  
1 . 3 1  
1 . 4 5  
1 . 4 0  
1 .52  
1 . 4 3  

1 . 4 5  
1 . 5 4  
1 . 5 2  
1 .57  
1 . 3 3  
1.48 

- 

- 

58 
F e r r o u s  

m e t a l  
b y - p r o d u c t s  

1 . 4 9  
1 . 5 5  
1 . 5 4  
1 . 5 6  
1 . 6 7  
1 . 5 6  
._ 

1 . 6 0  
1 5 3  
1 . 5 6  
1.57 
1 .57  
1 . 5 7  

1.h8 
1 .70  
1 .54  
1 . 5 2  
1 . 5 4  
1 . 6 0  
__ 

1 . 6 3  
1 . 4 8  
1 . 5 6  
1 . 5 9  
1 . 5 6  

1 . 6 3  
1 . 6 7  
1 . 5 9  
1 . 5 5  
1 . 5 2  
1 . 5 7  

1 . 5 7  
1 . 6 7  
1 . 6 0  
1 . 5 0  
1 . 5 5  
1 . 5 8  
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T a b l e  E-3v. (Cont inued)  (I) 

Weekly c o m p o s i t e  
(1974)  - 

1 1 - 2 5  
1 2 - 2  
1 2 - 9  
12-30  
(1975)  

1 - 6  
1 - 1 3  
1-20  
1-27  
2-3 
2-10 
2-17 
3 - 3  
3-10  
3-17 

D a i l y  samples  
Date 1975 

Month m 
3 24 
3 25 
3 26 
3 27 
3 28 
3 29 

Week avg  

3 31 
4 1 
4 2 
4 3 
4 4 

Week avg 

4 7 
4 8 
4 9 
4 1 0  
4 11 
4 1 2  

Week avg  

S I  
M i l l  

d i s c h a r g e  

2 . 9 3  
2 .68  
2 . 6 2  
2 . 7 8  

2.50 
2.59 
2 .56  
2 .91  
2 . 4 0  
2 .88  
2.89 
2 . 7 3  
2 .71  
2.97 

2.90 
2.81 
2 . 9 4  
2 .64  
3 .  2h 

2 .86  

2 .90  
2 .84  
2 .78  
2 . 8 4  
2.68 
2 . 8 1  

2 . 9 9  
2.86 
2 .89  
2.94 
2.88 
3 .09  
2.94 

2. bo 

- 

- 

s 2  
Cyclone  

d i s c h a r g e  

3.45  
2 . 8 2  
2 . 7 0  
2.76 

2 . 7 0  
2 . 5 1  
2.58 
2.85 
2.67 
2.09 
2.87 
2.47 
3 .17  
2 . 8 4  

3 .09  
3.40 
3 . 3 3  
2.67 
3.18 

2.89 
3 . 0 5  
2. 24 
3 . 1 6  

2 . 8 2  
2.i6 

2 . 9 3  
2 . 7 6  
3.31 
2.37 
2.98 
2 . 8 9  
2.87 
- 

S5 
Magnetic  b e l t  

r e j e c t s  

2 . 5 8  
1 . 9 8  
2 .33  
2 .05  

1 . 7 9  
1 . 9 6  
2 .08  
2 .15  
1 . 9 5  
2 .03  
2 . i O  
1 . 9 6  
2.17 
2.13 

2 .28  
2 . 6 2  
2.16 
2.33 
2.19 
2 . 3 3  
2 . 3 2  

2.90 
2 .21  
2.37 
2. 23 
2.24 
2.39 
- 

2.16 
2.15 
2 .26  
2.20 
2.10 
2 . 2 1  
2 .18  
- 

58 
Ferrous 

meta l  
by-product  :; 

1.67  
1 . 5 2  
1 . 5 2  
1 . 4 6  

1 . 6 6  
1 . 6 2  
1 .57  
1 . 5 3  
1 . 6 9  
I . t.') 
1. 5 b  
1 . 6 3  
1 .57  
1 . 6 5  

1 . 5 8  
1 . 7 8  
1 . 5 3  
1 . 6 5  
1 . 6 6  
l . h S  
1 . 6 4  
__ 

1 . 5 6  
1 . 6 4  
1 . 6 4  
1 . 6 5  
1.50 
1 . 6 0  

1 . 6 3  
1 . 6 1  
1 . 6 3  
1 . 5 3  
1 . 5 6  
1 . 6 5  
1 .60  
-. 
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28 
4 29 

+ 30 
5 1 

Week a v g  

3 i )  
7 I 
1 1 

7 7 
7 H 
7 9 
7 10 

S I  
N i  I ! 

_- d i  ach ; i rge  

J . 8 3  

' . 7  \ 

2 .87  

2 . 2 ;  

2 . 4 0 
: > . 3 1  
2, 3, '  
Y .  .'> 
i . 7 '\ 

2.67  
2 . 5 2  
2 . 5 8  
2.50 
':,(+? 

2 . 5 6  

3 . 0 5  

__ 

--_ 

2 .  2 0  

2.20 

2.4 ' )  
2 . W  

2.5; 

2 .  ?.'I 
:I . 4 L 
2 .  >L' 

1. i o  
2 . 5 1  
2 . 6 4  
2 .  hU 
2 . 8 0  

2.60 
2 .  SO 
2 . 5 7  
2 . 7 4  
3 . 4 0  
2 . 7 6  

__ 

__ 

5 2  
Cyclone  
I d i s c s  

2 . 8 3  
2 . 8 8  
2 . 7 6  
2 . 8 2  

2 . 4 G  
2 . 3 6  
2 . 3 6  
? .44 
2 .  I I  
2 .33  

2 . 5 7  
2 . 6 2  
2.97 
1 .06  
? .61  
2 .77  

2.46 

2 . 4 6  

2 . 5 8  
2 . 4 8  
2 . 4 5  
:!. S O  

1.49 
2 .81  
2.66 

2 . 5 7  
2 . 7 5  
2.92 
2 . 7 6  
2 . 7 5  

I- 

I_ 

- 

- 

2 . 7 0  
2.47 
2 . 8 5  
2 .79  
2 . 5 1  
2 . 6 h  

300 

5 5  
Magnet ic  b e l t  
I r e j e c t s  

2 . 1.1 7 
2 . 6 2  
2 . 1 1  
?.  2 2  

2 . i L  
1 . 9 7  
2 . 0 8  
1 . 7 2  
i . t i l  
1 . Y : t  

I .  '18 
2 . 2 3  
2 . 1 8  
2 .  6 8  
2.12 
?. 2 4  

2.19 
2 . 1 9  

-- 

-. 

~ 

2 . 2 9  
2.117 
2.3: 
2 . 2 2  

3.04 
2 .  :'h -. 
,> . 
i. 1 2  

2.38 
2 .  I 9  
2 .27  
2 . 2 3  
2 .  27 
__ 

2.  2 3  
2 . 0 3  
1.45  
?. 36 
2 . 2 4  
2 .1  b 
- 



8 11 
8 14  
8 15 

Mltl f l i  3 v g  

9 2 
9 3 
9 4 

ir’eek avg 

T o t a l  nvgk’ 

s 1  
? l i  I !  

d i s c h a r g e  

2 . 5 7  
2 . 6 9  
2.69 
2 .37  
2 .58  

2 . 6 i  
2 . 7 3  
-. 7 6 7  

7 . h 7  
2 . 7 7  
2 . 7 2  
2 . 5 5  
2.88 

2 .65  
2 .55  
2.79 
2.66 

2 .78  
3 .03  
2 .74  
2 . 3 8  
2 .73  

2. i o  
2 . 6 3  
2 . 5 4  

2 . b 1  
2.76 
2 . 5 9  
3 . 1 1  
2.77 

2 . 7 3  

- 

_- 

- 

__ 

s 2  
C y c l o n e  

d i s c h a r g e  

2.67 
3 . 0 3  
3 . 0 2  
2 . 6 6  
2 . 8 5  

2.77 
2 . 9 5  
2.86 

2 .85  
3 . 0 4  
2.67 
2.79 

- 

- 
2 . 8 4  

2 . 8 2  
3 . 0 5  
2.46 
2 . 7 8  

2.78 
2.69 
2.45 
2.62 
2 . 6 4  

2.37 
2 .65  
2 .51  

2 .69  
2 .74  
3 . 1 2  
2 . 7 0  
2.81 

2 . 7 5  

5 5  
Elagnet ic  b e l t  

r e j e c t s  

? .  19 
1 . 9 0  
1 . 8 7  
2 . 1 2  
2 . 0 2  

1 . 9 4  
2.03 
1 .99  

2 . 0 6  
2 . 4 8  
2 . 2 3  
1 . 9 3  
2 . 1 8  

__ 

2 . 3 1  
2 . 3 5  
2 . 0 8  
2. 25 

2.39 
‘2.15 
2 .13  
2 . 1 1  
2 . 2 0  

2 . 2 6  
2 . 0 8  
2 . 1 7  

2. 29 
2 .14  
2 .08  
2 . 2 1  
2 .18  

2 . 1 1  

- 

___ 

- 21,‘ F i n e  g r i n d .  
- I > /  A v e r a g e  i n c l u d e s  w e e k l y  c o m p o s i t e s  November 1 5 ,  1 9 7 4 ,  t h r o u g h  March 1 7 ,  1975.  

513 
Fer r o 1~ s 

m e t a l  
b y - p r o d u c t s  

1.57 
1 . 6 6  
1.51 

1 . 5 6  

1 57 
I . C l  
j . ‘59 

1.49 

-I 

! , 6 -  

, . D l  

1 . h l  
1.59 
I . h l  

1 . 5 4  
1 . 5 7  
1 . 6 3  
1 . 5 1  

! .;5 
1 . 6 1  
1.51 
1 . 3 7  
I .  70 

I . > >  
.. 1.3:  
1. 511 

__ 

__ 

__ 

1 . h i ,  
1.58 
1 . 6 4  
1. 5’s 
1 .b4  

1.50 

30 1 



Table  B-3w. DAILY KESIJlTS - PROXIMATE AND ULTIMATE ANALYSIS OF KEFUSE FUEL, w t .  'X 
(Rece ived Moisture  B a s i s )  

-- Date 1974 V o l a t i l e  Fixed Oxygen (by 
Month & m a t t e r  carbon Carbon Hydrogen d i f f e r e n c e 2  S u l f u r  N i t r o g e n  

Stream S3 - S t o r a g e  b i n  d i s c h a r g e  
9 23 47.39 4.85 28.64 3.66 19.10 0.21 0.63 
9 24 46.77 4.46 26.71 3.64 20.09 0.18 0.61 
9 25 47.28 2.93 24.25 3.26 21.88 0.16 0.66 
9 26 43.73 11.23 29.84 4.24 20.10 0.21 0.57 

0.57 9 27 44.91 
Week avg 46.01 7.17 27.74 3.79 20.55 0.20 0 . 6 1  

- 0.24 - 4.13 23.07 - -  12.37 29.27 - 

9 30 45.97 7.98 26.46 3.99 22.74 0.17 0.59 
10 1 48.41 0.00 ??.64 3.22 10.89 0.15 0.51 
10 2 47.23 8.44 28.04 4.07 22.94 0.10 0.52 
10 3 46.30 7.80 26.76 3.66 23.01 0.15 0.52 
10 4 47.12 9.43 26.83 3.65 25.2b (J.20 - -  

Week avg 47.01 6.73 26.35 3.72 22.97 0.15 0.55 

Stream S 2 -  Cyclone d i s c h a r g e  
9 23 
9 24 
9 25 
9 26 
9 27 

Week avg 

9 30 
10 1 
10 2 
10 3 
10 4 

Week avg 

10 7 
10 8 
10 9 
10 10 
10 11 

Week avg 

10 15 
10 16 
10 17 
10 18 

Week avg 

10 21 
10 2 2  
10 27 
10 24 
10 25 

Week avg 

11 18 
11 19 
11 20 
11 21 
11 22 

Week avg 

48.53 
48.11 
45.55 
4 5 . 7 3  
45.88 
46.76 

47.53 
46.24 

47.8.L 
43.22 
45.99 

46.73 
44.65 
46.13 
42.76 
43.20 
44.69 

46.46 
45.56 
45.25 
43.26 
45.13 

49.57 
4/,.26 
43.13 
45.15 
43.22 
45.07 

47.31 
50.85 
51.34 
48.11 
60.36 
51.59 

- 

45.10 

- 

3.23 
5.16 
5.77 

9.31 
6.48 

3.75 
0.00 
9.49 
5.86 

20.11 
7.84 

12.86 
1.4.55 
11.01 
19.81 
21.60 
15.97 

5.34 
6.18 

13.04 
14.00 

9.64 

5.30 
15.35 
18.82 
19.52 
19.38 
15.67 

8.24 
8.49 
8.72 
9.04 

11.05 
9.11 

8 . 9 3  

- 

- 

26.81 
27.19 
25.94 
27 .83  
27.58 
27.01 

26.34 
21.98 
26.45 
27.47 
30.64 
26.58 

29.93 
29.30 
27.32 
30.37 
27.48 
28.88 

25.53 
26.29 
27.32 
27.35 
26.62 

26.33 
29.19 
29.92 
30.84 
31.62 
29.58 

28.66 
30.86 
29.93 
28.84 
32.56 
30.17 

302 

3.68 
3.54 
3.63 
3 . 6 2  
3.82 
3.66 

3.66 
3.24 
3.85 
3.77 
4.30 
3.76 

4.08 
4.09 
3.85 
4.31 
3.93 
4.05 

3.51 
3.34 
3.87 
3.64 
3.59 

3.65 
3.75 
3.96 
4.11 
4.48 
3.99 

4.00 
4.74 
4.51 
3.74 
6.13 
4.62 

- 

- 

- 

- 

- 

20.44 
21.74 
21.30 

22.78 
21.75 

20.50 
20.36 
23.69 
21.77 
27.49 
22.76 

24.63 
25.14 
25.23 
27.08 
32.57 
26.93 

22.13 
21.46 
26.38 
25.55 
23.88 

24.22 
25.97 
27.39 
28.89 
25.67 
26.43 

22.28 
22.96 
25.01 
23.88 
32.02 
25.23 

22.48 

- 

- 

0.20 
0.18 
0.15 
0 . 2 2  
0.40 
0.23 

0.18 
0 .21  
0.11 
0.16 
0.30 
(1.19 

- 

- 

0.23 
0.11 

0.20 
0.16 
0.17 

0.16 
0.16 
0.10 
0.13 
0.14 

0.12 
0.15 
0.08 
0.17 
0.18 
0.14 

0.15 
0.19 
0.17 
0.14 
0.18 
0.17 

n. 14 

- 

- 

- 

- 

0.63 
0.62 
0.60 
0.51 
0.61 
0.59 

0.60 
0.45 
0.49 
0.53 
0.60 
0.53 

- 

- 

0.72 
0.56 
0.60 
0.61 
0.66 
0.63 

0.47 
0.49 
0.67 
0.59 
0.54 

0.55 
0.55 
0.60 
0.66 
0.65 
0.60 

0.46 
0.59 
0.44 
0.55 
0.52 
0.51 

- 

- 

- 

- 



T i b l e  B - 3 w .  ( C o n t i n u e d )  
- 

W e e k l y  
c o m p o s i t e  

( 1 9 7 4 )  

11-25 
12-2 
12-9 
12-30 
( 1 9 7 5 )  
1-6 
1-13  
1-20 
1-27 
2 - 3  
2-10 
2-17 
3 - 3  
3-10 
3-17 

D a i l y  
samp 1 e s 

Date 1975 
@ D a y  

3 24 
3 25 
3 26 
3 27 

3 29 
3 28 

Week avg 

3 31 
4 1 
4 2 
4 3 
4 4 

Week avg 

4 7 

4 9 
4 10 
4 11 
4 12 

4 a 

Week avg 

4 14 
4 15 
4 16 

Week avg 

4 l8.d 
4 1921 
4 2 El 
4 2 2 d  
4 2 3 4  

Week avg 

V o l a t i l e  
m a t t e r  

50.76 
48.25 
60.48 
47.87 

46.06 

59.12 
43.22 

50.43 

28.36 

48.93 

54 .  a5 
38.86 
47.06 
40.75 

43.94 
46.35 
45.40 
44.93 
39.80 
45.50 
44.31 

43.77 
42.09 

40.72 

45.44 

39.69 
50.17 
46.31 
51.25 
53.85 
45.44 
47.79 

48.10 
45.75 
46.35 
46.73 

41.84 
43.53 
43.99 
40.33 
36.51 
41.25 

53.85 

46.82 

- 

- 

Fixed 
c a r b o n  

9.54 

10.25 
8 .65  

8.63 

9.28 
29.33 
10.31 

6.17 
8.98 
8.47 

10.02 
21.80 

8.02 
8.29 

7.14 
6.44 
7.53 

6.34 
7.38 
7.12 

10.91 
9.28 
7.41 
6.23 
5.11 
7.79 

15.69 
7 .33  
7 . 6 4  
7.40 
9.39 
7.66 

7.87 

- 

9 .  18 

7.93 
7.47 
7.42 
7.61 

7.91 
6.84 
8.85 
8.53 
5.39 
7.50 
- 

Carbon 

30.65 

34.12 
27.04 

27.71 
2 9 . 2 2  
33.98 
24.55 

2 6 . 9 7  
32.22 
30.38 

24.35 

28.18 

28.20 

28.54 

25 .OO 
23.48 

24.05 
22.97 
24.90 
24.70 

26.14 
26.91 
29.95 
23.35 
26.07 

27.82 

26.48 

28.19 
29.86 
26.61 
27.90 
32.12 
26.25 
28.50 

29.31 
27.38 
26.83 
27.84 

24.41 
22.01 
27.31 
24.74 
21.11 
23.92 

- 

303 

Hydrogen 

6.72 
4.19 
4.92 
3.93 

3.93 
4.45 
4.90 
3.90 

4.46 
4.69 
4.79 
4.37 
3.65 

3.83 

3.64 
3.54 
4.01 
3.50 
3.70 
3.38 
3.63 

3.79 
3.67 
4.14 
3.32 
3.77 
3.74 

4.31 
4.22 
3.81 
4.18 
4.74 
4.22 
4.25 

4.35 
3.81 

4.01 

3.38 
3.51 
4.01 
3.90 
3.02 
3.56 

- 

- 

- 

3.86 - 

- 

Oxygen ( b y  
d i f f e r e n c e )  

22.17 

31.26 
25.00 

22.91 
23.37 
29.37 
20.28 
25.24 
24.71 
' 7 . 3 8  
24.18 

20.21 

23.83 

21.89 

21.66 
24.91 
20.41 
24.69 
18.81 
24.04 
22.42 

24.03 
20.12 
26.33 
19.41 
21.36 
22.25 

22.19 
22.67 
22.75 

25.69 
25.68 

21.98 
23.48 

21 .a0 
21.58 
22.54 
21.97 

21.09 

20.74 
19.44 

20.50 

24. 08 

17.08 - 

S u l f u r  

0.17 
0.17 
0.12 
0.09 

0.17 
0.14 
0.26 
0.20 
0.16 
0.23 
0.17 
0.18 
0.14 
0.11 

0 .15  
0.26 
0.14 
0.15 
0.24 
0.19 
0.19 
- 

0.28 

0.28 

0.17 
0.35 

0.24 
0.26 
- 

0.20 
0.24 
0.23 
0.41 
0.24 
0.20 
0.25 
- 

0.18 

0. 18 

0.17 
0.19 - 

0.26 
0.19 
0.24 
0.22 
0.26 
0 .23  
- 

N i t r o g e n  

0.59 
u.53 
0.31 
0 .44  

0.62 
0.51 
0.56 
0.46 
0.48 
0.53 
0 . 4 1  
0 .5:  
0 . 4 1  
0.45 

0 .63  
0.60 
0.55 
0.41 
0.42 
0.37 
0. 5 0  
- 

0.44 
0.48 
0.49 
0.59 
0.45 
0.50 
- 

0.49 
0.51. 
0.55 

0.45 
0.45 
0.49 

0.48 

- 

0.39 

0.35 
0.34 

0.28 
- 

0.61 
0.58 
0.54 
0.55 
0.43 
0.54 
- 



D a i l y  
s a m p l e s  

Date 1975 -- 
- D a y  

4 28 
4 29 

5 I 
5 2 

4 30 

-- 
Week avg  

5 3 - 
Week avg 

5 I' 
5 1 i  
5 10 
I 

Week nvg 

5 19  
5 2 0 

Week a v g  

6 30 
7 1 
7 2 
7 3 ____- 

Week a v g  

7 7 
7 8 
7 ? 

7 10 
i 1 1  __- 

u. t b  a v z  

1: 
7 16  
7 17 
7 18 

Week avg  

7 70 
P 1 -- 

Week av;: 

p. 5 
8 6 
8 7 
8 8 

Week a v g  

8 11 
8 14  
8 1: -__- 

Week a v g  

V o l a t i l e  
mat te r  

3f8. 5') 

38.27 
39.76 
38.58 
38.75 

___. 

40.62 

_- 

42.i,? 
4 ? . I ,  " 

35.34 
'35.h2 
4 1 . 4 'i 
37.61 

44.49 
4 5 . 0 8  
44.79 

42 .66  
47 .50  

45 .18  
45.05 

45.  nij 

38.85 

-- 

34.91 
43 .  0lj  
46.25  
37.25 
4 r) I i) r; 

4 5 . J 0 

45 .61  
54.  28 
43.29 
47 .14  
- 

38.07 

ctn.ici 
4 2 . 1 7  -- 

39.75 
3',.0? 
37.35 
27.33 
34.61 

28.89 
37.96 
?'1.?5 

35.33 

- 

.__- 

I.'ixcd 
Cdrbotl 

5 .  b4 
' I .  19 
7 .10  
b.40 
7 .36  __ 
h.66 

7 . 0 7  __ 
7.07 

I , . ? > !  

6.64  
6.53 
6 .71  

5 .94  
b . j S  

6.26 

- 

- 

6-61; 
b.h6 
7.04 
7.23 
6 .75  

6. on 
6. ?!, 
4.81 
5 .  :7 

4.1'; 
5. :: 

6.31' 
5.84 
7.68 
5.14 
6.24 

7 . 0 0  
6.87 
6 .94  

5.96 
5.35 
5 .75  

1 5 . 6 3  

-- 

- 

- 

- 
a .  18 

17.69 
3.62 
i . 6 0  
9.64 

Carbon 

21.29 
27.02 
22 .31  
23.65 

27.47 

25 .40  

23.08 

25.41) 

2?.45 
22.99 
25.34 
23.59 

24.99 
26 .28  
25.63 

25.98 
28.34 
25.25 
27.28 
26 .71  

22.38 
2 l . 4 7  
54 .33  
26.71 
2'.11 
21.39 

:'if 44 
25.64 
30.  50 
25.31 
26.72 

23.80 
25.52 
24.66 

23 .65  
20.61 
22.28 
23.47 
22 .50  

24.56 
21.16 
25.84 
23.85 

-- 

__ 

304 

Hydrogen 

3.06 
3 .92  
3.54 
3.54 
3.60 
3.53 

4.04 
4.04 

3.54 
? .b4  
3 .61  
3.26 

3.69 
h .09  
3.89 

3.99 
4.16 
4 .08  
4 .24  
4.12 

7.2'1 
3 .16  
3 .95  
4 .03  
3.30 
3.55 

3.83 
1 . 9 8  
4 .48  
3.96 
4.06 

3.53 
3 .86  
3.69 

3.42 
3 .10  
3.27 
3 .35  
3 .28  

3.58 
3.16 
3.39 
3 .38  

__ 

I_ 

- 

- 

- 

- 

- 

- 

- 

- 

Oxygen ( b y  
d i  f f e r e n c e )  

1 7 . 2 0  
15 .76  
18.82 
18.Pb 
18 .55  
1 7 . 7 2  

19.65; 
:9. (65 

1 i . 2 0  
15. ? I .  

18.51 
16.83 

-- 

-- 

-- 

20.98 
20.40 - 
20.70 

16 .07  
21.01 
22.10 
20.27 
20.36 

18.6Ci 

1q.01 
?O.lh 

! 7 . f , 5  

21.66 
21.07 
25.18 
18.40 
21.83 

- 

16.03 

1 7  :'& 

- 

17 . a i  
18.79 
1?.90 
- -- 

18.07 
14 .98  
16.79 
15.32 
26.29 

17.77 
16.45 
16.95 
17 .06  

- 

- 

S u l f u r  

n. 1 8  

0.15 
n. 18 

0.17 

0. 1 3  

0.17 

0.17 
I_ 

-- 
0.13 

n . 2 3  
0.1 i 
0.14 
0.17 
__ 

n. 19  
0 . 3 0  
0.24 

0.1.7 
0.15 
0.13 
0.14 __ 
n. i s  

0 .15  
0 .10  
* ) . I O  
? . ? O  
0 . 0 9  
0 . 1 3  

G.17  
5.18 
0.19 
0.25 
0.20 

0 . 1 9  
0.3> 
0.2h 

0 . 1 3  
0 .14  
0 .17  
0 .19  
0.16 

0.18 
0.17 
0.17 
0.17 

._ 

-. 

- 

- 

- 

____I_ - 

N i r  roger? 

0.50 
0.5+ 
0.55 
6 . 5 3  
0 .54  
0.53 
- 

Q . $ j  

0.47 

i!. si; 
c; . .:. .. 

!).',.> 
_I 

n 47 

0.58 
0 .59  
0 . 5 9  
- 

0 . 5 1  
0.50 
0.5'' 
0 .Q7 __ 
n. 50 

0 . i, 2, 
0 . 5 ! 
n . i s  
cr.5'' 
fJ .17 - 
0 . 1, r5 

(I. :c> 

0 . 5 9  
0 . 5 4 
0 .  1:: 

0 ,  ?,? 

I). '14 

0.51 
0 .  3 3  

O.l,h 
0 . 5 h 
0.5'' 
0.63 
0 .56  
- 

0.45 
0.5?; 
0.50 
0 . 5 1  



Daily 
samples 

naLc 1975 
W D a y  

8 19 
8 20 
8 2 1  
8 12 -__ 

Week avg 

8 7 8  
8 29 

Week avg 

9 
9 3 
9 4 
9 5 

1 

Week avg 

V o l a L i l r  
inatter 

$ 3 . 5 1  
37 .28  
4 1 . 2 9  
4 1 . 1 9  
4 1 . .? 2 

3 9 . 7 0  
-'+ 1 . 88 
L1 . 29  

L0 , 'X  
4 7 . 6 1  
4 0 . 4 4  
3 8 .  hO 
4 1 . 9 1  
__ 

1:ixed 
ca rbon  

3 . 5 0  
5.66  
5 . 6 6  

5.!5 

5 . 0 5  
6 . 1 0  
5 . 5 7  

5 . 3 0  
4 . 2 6  
6 . 4 6  
6 . 3 8  
5 . 7 3  

___ 

E 

-_ 

Carbon 

' l 4 . 9 7  
21.71) 
2 4 . 5 3  
25 .29  
2 4 . 1 3  

2 3 . 8 3  
2 4 . 3 4  
24 .09  

2 3 . 8 3  
2 7 . 3 4  
2 5 . 6 5  
24 .35  
2 5 . 2 9  

Hydrogen  

3.72  
3 . 2 1  
4 . 0 9  
3 . 5 1  
3 . 7 1  

3 . 0 6  
3 . 6 1  
3 . 3 4  

3.5.; 
3 . 9 9  
3 . 9 3  
3 . 5 1  
3 . 7 4  

- 

- 

- 

Oxygeii ( b y  
-- d i f f e r c n c A  

1 7 . 7 7  
1 7 . 3 1  
1 7 . 6 5  
1'1.24 
17 .98  

3 7 . 2 5  
2P.38 
18.50 

1h . t ) ;  

1?.7c,  
1 5 . 6 0  
16.48 
17.88  

_ _  

S U I  f u r  

0 . 1 5  
0.14 
0 . 1 6  
0 . 2 5  
0.1R 

0 . l b  
c. 1.0 
0 . 1 3  

0 . 1 7  
17 . Lfi 
0 . 0 7  
0 . 1 6  
0.15 

___. 

- 

.- 

N i t r o g e n  

0 . $ 5  
0 . 4 9  
0 . 4 9  
0.5/+ 
0.4? 

0 . 4 i  

0.513 

0 . 3 '8 

1.57 
0.65  
0 . 5 7  
0 . 5 8  

__ 

0.51 

__ , 

- a /  F i n e  g r i n d .  
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Table  B-3x. PROXIMATE AND ULTIMATE ANALYSIS OF 
REFUSE FUEL PRODUCED 

REGRIND TEST - FEBRUARY 19, 1975 
(Mriterial reground through same 3 - i n .  sq. g r a t e  as 

used on f i r s t  g r i n d )  

~ ~~ 

Received mois ture  b a s i s  

Heat ing v a l u e  (Btu / lb)  

Moisture  (wt. X )  

Ash (wt. %) 

V o l a t i l e  matter ( w t .  %) 

Fixed carbon (wt. %) 

Carbon (wt. %> 

Hydrogen ( w t .  %) 

Oxygen ( w t .  % by d i f f e r e n c e )  

S u l f u r  (wt. %) 

Nitrogen (wt. %) 
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6,075.7 

24.90 

17.95 

48.44 

8.71 

29.82 

4.51 

22.20 

0.17 

0.45 



SI  T a b l e  R-4.3. WEEKLY SWIAKY PIANT ENEKGY BALANCE, k.1 x 1 0 6  
( T o t a l  t i r a t  e n e r g y  kJ x 1 0 6 )  

Week of  
p r o d u c t i o n  

I 
2 
3 
4 
5 
6 
I 
8 
9 

10  
11 
12 
1 3  
1 4  
15  
16 
1 7  
18 
19  
?O 
2 1  
22 
23 
24 
2 5  
26 
2 7  
28 
29 
30 
31 
3 2  
33 
74 
35 
36 
37 
38 
39 
40 
4 1  
42 
43  
4 4  
45 

T o t a l  

P l a n t  
i n p u t  

s 1  
M i l l  

- d i s c h a r g e  

1 4 , 8 1 9  
1 5 , 1 3 6  
1 0 , 3 4 2  

7 , 5 4 6  
8 , 2 1 9  
- C l  

- C /  

1 1 , 8 6 1  
4 , 9 4 2  
4 , 8 5 3  
3 , 1 2 8  
- c l  

7 , 6 1 0  
3 , 9 2 1  
5 , 9 1 7  
9 , 2 1 1  
6 , 7 7 1  
7 , 8 0 5  
3 ,885  
1 , 0 0 4  
5 , 7 7 2  
6 , 3 5 0  
1 , 7 1 4  

1 6 , 8 3 8  
1 5 , 6 2 3  
1 2 , 5 0 2  

8 , 1 2 8  
8 . 1 1 5  
8 , 6 1 6  

48 1 
6 , 2 8 €  
4 , 6 5 2  
- C I  
- C l  

- C /  

L,580  
7 , 3 3 9  
8 , 3 0 0  
- c l  

3 , 7 2 6  
1 0 , 6 1 1  

7 , 1 3 1  
7 , 9 7 1  
4 , 9 9 5  

1 0 , 5 5 0  

287 ,251  

P l a n t  o u t p u t  - 

S ?  
RDF 

p roduced  

1 2 , 2 9 2  
1 2 , 3 3 9  

8 , 3 9 0  
5 , 9 5 1  
7 , 0 4 9  

9.882 
4 , 0 6 8  
5 , 0 0 7  
3 , ? 7 2  

6 , 0 8 6  
6 , 0 7 5  
4 , 7 0 1  
7 , 6 1 3  
5 , 5 9 5  
5 , 8 2 5  
3 , 7 6 9  

927 
5 , 4 7 8  
4 , 6 8 0  
1 , 1 7 7  

1 0 , 6 4 3  
12 ,752  
1 1 , 6 1 8  

6 , 5 9 4  
6 , 0 1 1  
7,9hL; 

43: 
5 , 3 6 2  
4,C141 

3 , 7 5 1  
5 , 9 7 0  
7 , 4 8 7  

3 , 0 7 7  
8 , 0 4 2  
5 , 1 3 9  
6 , 8 4 6  
4 , 0 5 4  
8 , 4 7 6  

238 ,444  

s 5  
Magne t i c  

b e l t  
r e j e c t s  

575 
797 
356 
322 
474 

382 
256 
2 2 1  

56 

317 
126 
234 
196 
370 
216 
200 

2 7  
234 
167 
135 
432 
291, 
491, 
321 

'368 
23 

291 
15h 

310 

277 
212 
313 

1 5 3  
457 
555 
456 
233 
409 

1 1 , 5 2 0  

57 
M a g n e t i c  

d rum 
r e j e c t s  

7 
7 

- b l  
- b l  
- b /  

a 
3 
5 
3 

6 
4 
1 
6 
3 
4 
4 
1 
3 
3 
1 
8 
3 

4 
3 
6 
0 
3 
2 

a 

4 
5 
6 

2 
5 
4 
6 
3 
6 

1 5 3  

- 

S8 
F e r r o u s  

m e t a l  
b y - p r o d u c t s  

363 
440 
281 
18C 
176 

258 
108 
133  

40 

349 
122 
147 
129 

8 1  
180 
137 

28 
135 
120 

38 
339 
267 
343 
169 
113 
207 
I1 
5 1  
92 

145  
135 
142 

73  
130  
152 
188 

93  
169  

6 , 4 4 1  

To ta 1 

1 3 , 2 3 8  
1 3 , 5 8 2  

9 , 0 3 4  
6 , 4 5 3  
7 , 6 9 9  

1 0 , 5 3 1  
4 , 4 3 5  
5 , 3 6 8  
3 , 3 7 7  

6 , 7 5 8  
6 , 3 2 7  

8 , 0 4 5  
6 , 0 5 0  
6 , 2 2 6  
4 , 1 1 0  

984 
5 , 8 5 0  
4 , 9 7 0  
1 , 3 5 2  

1 1 , 4 2 2  
1 3 , 3 2 3  
1 2 , $ 6 ?  

7 , 3 6 8  
6 , 4 3 7  
8 , 5 4 5  

467 
5 , 7 3 7  
4 , 2 9 3  

5 , 0 8 3  

4 ,177  
6 , 3 2 2  
7 , 9 4 9  

3 , 3 0 4  
8 , 6 3 4  
5 , 8 5 0  
7 , 4 9 6  
4 , 3 8 3  
9 , 0 6 1  

256 ,405  

Energy  
l o s s  

1 , 5 8 2  
1 , 5 5 3  
I ,  307 
1 , 0 9 3  

520 

1 , 3 3 0  
506 

+ 515 
t 269 

852 
f 2 , 4 0 7  

833  
1 , 1 6 6  

722 
1 , 5 7 9  
+ 2 2 h  

20 
+ 78 

1 , 3 8 0  
363 

5 , 4 1 6  

39 
1 , 0 6 0  
1 , 6 7 9  

7 1  
14  

549 
359 

2 , 3 0 0  

40 3 
1 , 0 1 7  

35 1 

422 
1 , 9 7 7  
1 , 2 8 1  

475 
612 

1 , 4 8 9  

3 7 , 7 9 4  

- a /  Hea t  e n e r g y  ( k J  x 1 0 6 )  c a l c u l a t e d  from d a i l y  h e a t i n g  v a l u e  ( k J / k g )  t i m e s  d a i l y  w e i g h t  (kg)  
fer t e s t  d a y s  when d a i l y  s a m p l e s  t a k e n .  Dur ing  t es t  p e r i o d  when o n l y  w e e k l y  c o m p o s i t e  
s a m p l e s  were  t a k e n  (weeks 9 t h r o u g h  23)  h e a t  e n e r g y  c a l c u l a t e d  from w e e k l y  c o m p o s i t e  h e a t -  
i n g  v a l u e  and week ly  t o t a l  w e i g h t .  

i n c l u d e s  m a g n e t i c  drum r e j e c t s .  
D /  H e a t i n g  v a l u e  of  m a g n e t i c  drum r e j e c t s  n o t  d e t e r m i n e d .  C a l c u l a t e d  e n e r g y  l o s s  t h e r e t o r e  

c/ Samples  n o t  t a k e n .  T h e r e f o r e ,  no  h e a t i n g  v a l u e  d a t a  a v a i l a b l e .  
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Week o ;  

p r o d u c t i o n  

1 
2 
3 
4 
5 
6 
7 
a 
9 

I 0 
11 
1 2  
13 
14 
15 
16 
17 
18 
19 
20 
21 
7 7  .- 
2 3  
2 :. 
2 5  
26 
2 7  
:E' 
59 
1 : 8 

31 
1 2  

1L, 

.i, 
3 h 
2 7  
38 

3 Q  
4 0 
li 1 
4 2  
4 3 
4 1, 

4 s  

_ .  
.I > 

- r  

Plant. 

si 
t f j  1 1  

i1ischarp.e 

10:) 

i r p  t -- 

- 

ion 
I on 
100 
I00 
C! 

C l  

I no  
1 Oil  

IO0 
I on 
c l  

100 
i o n  
100 
100 
IO 0 
1011 
100 
100 
100 
100 
1 0(I 
100 
InO 
I00 
1 on 
1 on 
100 
1 or1 

100 
1 (i0 

L '  

c i  
101) 
1 o n  
100 

C I  

i 00 
I00 
100 
1 (io 

C '  - 
- 

1 no 

100 

A?rzagc based 100 
oc  t o t a l  weights  
(Table  6 - 4 a )  

S Z  

MI: 
produced 

62.95 
H 1 . 5 2  
81.21 
7 8 . 8 5  
h 5 . 7 ti 

82 .31  
e.:iz 

1 03 . I  &!) 
101;. ;@I 

79.97 

79.45 
8 2 .  tS 
8 2 . 6 2  
7 4 . 6 3  
97.01 
92.32 
9tr.90 
73.70 
ht:. 67 
6 3 . 2 2  
8 1 . 6 2  
92 .93  
8 1 .  I1 
74  .Oh 

92.43 
'1 0 . i r 

8 5 . 2 ' )  

154.9si.J 

n e .  87 

8 1 . W  
81.34 
90.70 

8 2 . 5 4  
75.79 
72.07 
85.88 
8 1 . 1 5  
80.34 

8 3 . 0 1  

Magnet fc 
b e l t  

r e i e ;  ts 

4.2f4 
5 . 2 7  
3.44 
j . 2 6  
5 . 7 1  

._*-_ 

I ,  22 
5.1CJ 
1 , .  5a 
1 . 7 9  

4.16 
3,70 
9.96 
3.22 
5.1,7 
2 . 7 7  
5.16  
2.73 
4.06 
2 .63  
7.88 
2.56 
1.90 
4.00 
3.95 
3.62 
4.28 
L .  85 
4.64 
7.40 

h . i J h  
2.89 
3.78 

4.11 
4.31 
7.79 
5 . 7 2  
4.66 
3.88 

4.01 

- 

S 8  
E e r r o u  s 
metal  

by-products  

2 . 4 5  
2.91 
2 . 7 1  
i ,!.a 
2.14 

2.18 
2.18 
:! . 7 4 
1 .4d  

i r .59 
3.12 
2.48 
1 . 4 0  
1 . 2 0  
2.3: 
3 . 5 3  

2.34 
1 .89  
2.72 
7.01 
1 .71  
T .74 
1.83 
1 . 3 9  
2.40 
:.1x 
1 .30 .  
1.97 

2.84 

3 . l b  
1 .85  
1 .71  

1.94 
1 . 2 2  
? . I 3  
2.76 
1 .86  
1.60 

2.24 

__ 

T o t a l  

84.63 
89.75 
87.36 
85.51 
93.61 

Ed.  7 3  

8'1.75 
! 1 0 .  ( I  i 
107 . 96  

88 .80  
16 1 . 3 8 
85.91 
87.34  
89.34 
79.76 

105.81 
3b.00 

101.35 
78.27 
78.83 
67.84 
R 5 . 2 9  
99.74 
36. 'j/+ 

7'1. ? 1  
09.1R 
4i. 10 
9 1 . 7 8  
92.19 

91 . ? I )  
8h.15 
95.77 

88.  66  
81.37 
82.04  
Y4 .04  
87.73 
95.88 

89.26 

s5 
Magnet ic  

drum 
- re-- 

0.05 
0.05 

h '  
bi 

b/ 

- 

0.01 
CJ 05 
0.1 i 
0 .  10 

o.oa 
0.11 
0.02 
0.07 
0.05 
0 . 0 5  
0.11 
0.11 
0.05 
0.05 
0.06 
0.05 

0.07 
0.05 
0.04 
0 .01  

0.06 

.cJ, 
0.05  
0.05 

0. Od 
0.07 
0.08  

0.01 

0 .05  
0.05 
0.08 
0.05 
(1.06 

0.06 

- 

Energy 
l o s s  

1 0 . 1 1 
10 .25  
1 2 . 6 4  
iL" . i9  
:I 1 3 

1 1 . 2 :  
I , , ,  :'5 

-I l l l . : , i  ,. -, ' j< ,  

11.2t j  
-1- 61.38 

14.09 
12 .hh  
10.66 
20.24 

t 5 - 8 1  
2.00 

-i 1.35  
2 1 . 7 3  
21.17 
? 2 . l h  
I),. 7 1 

C . 2 6  
I 2. b,, 
.' i: . ( 9 

<!, 89 

.' . '?< I  

.i.7.' 
1.71 

, .  

,Y. t !O 
in .R.5  

' r . 2 3  

11.5; 
i $ , ;> 3 
l ? .  SO 

5.96 
12.27  
14.1' 

19 . lh  

a /  Based on d a t a  preset i ted i n  Table  B-4a. 
b l  Heat ing  v a l v e  o i  magnet ic  drum r e j e c t s  was n o t  de tennined  

i n c l u d e s  m p n e t i c  drum r e j e c t s .  
C a l c u l a t e d  energy loss t h e r e t o r -  

c l  Samples not taken .  T h e r e t o r e ,  no h e d t i n g  v a l u e  d a t a  a v a i l a b l e .  
d /  Values  about  100X due t o  l a r g e r  than  noimal d i f f e r e n c e  between S1 and S: l i edd ing  v a l u ~ b .  

Assume n o n r e p r e s e n t a t i v e  sample of 91 OK S 2  o r  both .  Values not  p l o t l e d  i n  F i g u r e  1 2 .  
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T a b l e  B-5. WEEKLY SUMMARY OF P U N T '  FERROUS METAL RECOVERYa' 

Week o f  
p r o d u c t i o n  

1 
? 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1  
1 2  
1 3  
14 
15 
16 
17 
18 
19 
2 0 
21 
22 
23 
24 
25 
26 
27 
? R  
7'J 
3 0 
31 
3 2  
3 3  
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

' T o t a l  

s1 
RDF 

p r o d u c e d  

3.23 
2.17 
6.52 
n 

- C l  

2.27 

0 
n 
0 
0 
n 
0 
0.28 
0 
0 
0 
2.76 

13.14 
1.52 
0 
n 

n 
n 

- C I  
- C I  

0 

3.14 

c l  
0 
0 

- 

n 
- C I  

a 
0 
0 
6.31 
0 
n - 

41.34 

s5 
Magnet ic  

b e l t  
r e j e c t s  

34.43 
38.09 
12.08 
11.52 
7.93 

3.63 
5 . 4 $  
7 . .'+ 6 
0.25 

3.32 
22.38 
23.18 
21.76 
43.06 
2.40 
6.81 
0 . 1 0  
13.03 
3.84 
1.84 
9.74 
x.75 

2.85 
20.98 
1 3 . 1 1  
0.93 

12.36 
3.84 

i4.in 

6. 27 
4.94 
1.55 

4.31 
7.91 
6.85 
6.03 
4.33 
6.60 

404.63 

M a g n e t i c  m e t a l  (Mg) 
s7 5.8 

Hagne t i c  F e r r o u s  
drum m e t a l  

r e j e c t s  b y - p r o d u c t s  

0.84 69.17 
0.94 84.07 
0 . 8 @  52.50 
0.87J?f 74.614 
0.92k' 72.3L 

Recovery  
f e r r o u s  
m e t a l  

T o t a l  (X) 

107.67 64.2 
125.27 67.7 
71.93 73.0 
46.96 73.7 
44.03 14.1 

0.94 49.70 54. 29 91.6 
0.48 20.76 26.b8 77.8 
0.85 2:. .66 33.97 7s. 5 
0.39 8 . 8 7  9 . 5 r  q'3. i 

0.98 
0.64 
0.06 
0.83 
0.43 
0.64 
0.60 
0.16 
0.52 
0.41 
0.15 
1.17 
1.36 
1.06 
0.51 
0.64 

0.02 
0.40 
0.44 

n. 77 

66.52 
23.59 
27.95 
24.63 
15.49 
33.24 
26.31 
5.52 
26.10 
22.74 
8.60 
64.32 
51.68 
66.71 
28.71 
21.94 
40.10 
2.17 

15.87 
17.77 

70.82 
46.60 
51.19 
47.22 
47.32 
76.28 
33.73 

39.64 
26.99 
10.59 
77.99 
74.93 
84.00 
32.07 
43.55 
53.98 
3.11 
25.63 
25.18 

6.07 

53.9 
50.6 
54.6 
52. 2 
32.7 
91.6 

90.5 
6 5 . 8  
84.3 
81.2 
82.5 
09.0 
i9.4 
89.5 
50.4 
74.3 
69.i 
55.4 
10.6 

78.0 

0.59 28.09 34.94 80.4 
0.84 26.33 32.11 82.0 
0.86 28.15 36.56 77.0 

0.30 14.09 18.70 75.4 
0.84 25.13 33.98 74.2 
0.56 29.49 36.90 79. 'I 
0.91 35.82 49. 08 73.0 
0.43 17.97 22.72 79.1 

81.5 - 0.83 32.82 40.25 
24.94 1,206.22 1,665.4 72.4 

- 

- a /  Megagrams of m a g n e t i c  m e t a l  c a l c u l a t e d  from w e e k l y  sum of d a i l y  p e r c e n t  f e r r o u s  m e t a l  t i m e s  
d a i l y  w e i g h t  (Mg) f o r  t es t  d a y s  when d a i l y  s a m p l e s  were t a k e n .  D u r i n g  test  p e r i o d  when 
o n l y  w e e k l y  c o m p o s i t e  s a m p l e s  w e r e  t a k e n  (weeks 9-23) r e c o v e r y  c a l c u l a t e d  from weekly  
c o m p o s i t e  p e r c e n t  f e r r o u s  metal and w e e k l y  t o t a l  w e i g h t .  Weighted  a v e r a g e  p e r c e n t  f e r -  
rous  metal would be w e e k l y  megagrams f e r r o u s  m e t a l  d i v i d e d  by total w e e k l y  megagrams.  

- b/  Assumes 86.3% m a g n e t i c  m a t e r i a l .  Samples  n o t  t a k e n  of s t r e a m  S7. 
- c /  Samples  n o t  t a k e n .  T h e r e f o r e  no p e r c e n t  m a g n e t i c  metal a v a i l a b l e .  
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T a b l e  B-6. D A I L Y  SAMPLES OF REFUSE DERIVED FUEL (STREAM S2) 
(Dai ly  composi te  o f  four subsamples e q u a l l y  spaced  throughout  t h e  day)  

Dai ly  samples 
Date 197b 

Month 

9 
9 
9 
9 
9 
9 

10 
10 
10 
10 
10 
10  
10  
10 
10 
10 
10 
10 
10  
10  
10  
10 
10  
10 
11 
11 
11 
11 
11 

23 
24 
25 
26 
27 
30 

1 
2 
3 
4 
7 
8 
9 

10  
11 
15 
16 
17 
18 
21 
22 
23 
24 
25 
1 8  
19 
20 
21 
22 

(1975) 
3 24 
3 25 
3 26 
3 27 
3 28 
3 29 
3 31 
4 1 
4 2 
4 3 
4 4 
4 7 
4 8 
4 9 
4 10  
4 11 
4 1 2  
4 14 
4 15 
4 16 
4 1 8  

Mois ture  
Z a s  

r e c e i v e d  

27.10 
26.30 
32.80 
27.80 
25.30 
28.80 
31.00 
29.40 
24.50 
17.80 
17.00 
20.10 
23.90 
18.20 
14.30 
31.80 
32.30 
24.10 
27.70 
23.20 
23.10 
22.50 
15.10 
19.10 
27.40 
22.10 
24.40 
23.60 
11.70 

20.80 
18.40 
18.70 
33.00 
28.90 
31.50 
25.50 
21.00 
19.50 
19.40 
15.70 
18.20 
17.50 
18.50 
17.40 

2.25 
18.30 
20.30 
24.40 
23.30 
22.50 

Ash X H e a t i n g  v a l u e  (kJ/kg)  
As 

r e c e i v e d  

21.14 
20.43 
15.88 
17.54 
19 .51  
19 .92  
22.76 
16 .01  
21.80 
18.87 
23.41 
20.70 
18.96 
19 .23  
20.90 
16.40 
15.96 
17.61 
15.04 
21.93 
17.29 
15.55 
20.23 
18.30 
17.05 
18.56 
15.54 
19.25 
16.89 

28.12 
28.80 
28.37 
14.20 
24.96 
15 .62  
19 .82  
27.25 
19.24 
33.65 
32.37 
26.42 
24.99 
27.55 
23.95 
34.51 
28.59 
73.67 
22.38 
22.93 
27.75 

Mois ture  
f r e e  

29.00 
27.72 
23.63 
24.30 
26.12 
27.98 
32.98 
22.67 
28.87 
22.96 
28.20 
25.91 
24.91 
23.51 
24.39 
24.05 
23.57 
23.20 
20.80 
28.56 
22.48 
20.06 
23.83 
22.62 
23.48 
23.82 
20.55 
25.20 
19.13 

35.50 
35.30 
34.90 
21.20 
35.10 
22.80 
26.60 
35.00 
23.90 
41.75 
38.40 
32.30 
30.30 
33.80 
29.00 
35.30 
35.00 
29.70 
29.60 
29.90 
35.80 

A S  

r e c e i v e d  

11 ,588  
11,460 
10,789 
11,587 
11 ,798  
11,590 
10,097 
10 ,766  
1 1 , 6 8 3  
12 ,702  
12,594 
12 ,155  
13 ,613  
13,339 
12 ,928  
10 ,670  
10 ,615  
12,117 
11 ,611  
11 ,040  
12,249 
12,608 
13,192 
1 2 , 6 9 3  
11,247 
11 ,937  
12,249 
11 ,722  
13 ,198  

10,567 
10,994 
11 ,633  
IO, 84: 

9 ,786  
10,897 
11,357 
10 ,971  
12 ,563  

9,124 
11,467 
11,712 
11 ,771  
10,649 
11,489 
12,746 
10,581 
11,520 
11 ,283  
11 ,018  
1 0 , 2 0 1  

Mois ture  
f r e e  

15 ,895  
15,549 
16 ,054  
16 ,049  
15,794 
16,278 
14 ,632  
15 ,250  
15 ,474  
15 ,453  
15 ,173  
15 ,212  
17 ,888  
16,307 
15 ,086  
15,646 
15,680 
15 ,871  
16,059 
14 ,207  
15,929 
16 ,268  
15 ,538  
15 ,690  
1 5 , 4 9 1  
15,324 
1 6 , 2 0 3  
15 ,344  
14,947 

13 ,342  
13 ,473  
14 ,309  
16 ,183  
13 ,764  
1 5 , 9 0 8  
15,244 
13 ,888  
15,607 
11 ,320  
13 ,603  
14,318 
14 ,268  
13,067 
13,910 
13,039 
12 ,951  
14 ,454  
14,924 
14,365 
13,163 

Mois ture  and 
a s h  f r e e  

22,388 
21,507 
21,014 
21,201 
21,378 
22,602 
21,833 
19 ,720  
21,754 
20,058 
21,132 
20,532 
23,822 
21,319 
19 ,952  
20,600 
20,516 
20,666 
20,277 
19,887 

20,351 
20,400 
20,276 
20,245 
20,115 
20,394 
20,513 
18 ,483  

20,685 
20,823 
21,980 
20,537 
21,208 
20,606 
20,769 
21,366 
20,508 
19 ,433  
22,083 
21,150 
20,470 
19 ,738  
19 ,591  
20,154 
19 ,925  
20,560 
21,199 
20,492 
20,503 

20,548 

n 

A 
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Table 8-6. (Concluded) 

Dally samples 
Date 1975 

Month 

4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 

n 
X 
sx 
C.V.  x 

- 

EY 

19 
21 
22 
23 
28 
29 
30 
1 
2 
9 
12 
13 
16 
19 
20 
30 
1 
2 
3 
7 
8 
9 
10 
11 
14 
16 
17 
18 
30 
1 
5 
6 
7 
8 
11 
14 
15 
19 
20 
21 
22 
28 
29 
2 
3 
4 
5 

Moisture 
7o as 

received 

22.50 
24.30 
19.50 
36.70 
30.20 
28.70 
35.90 
29.10 
33.50 
30.40 
31.10 
34.50 
34.70 
25.40 
19.40 
29.60 
18.80 
25.90 
20.60 
36.20 
34.00 
32.20 
25.40 
35.10 
27.40 
25.10 
16.50 
33.30 
31.40 
29.90 
37.10 
39.90 
33.90 
33.50 
27.80 
30.40 
30.90 
36.90 
42.20 
31.30 
30.90 
39.20 
,40.20 
35.60 
31.30 
35.40 
34.20 

97 
26.55 

27.40 
7.275 

Aah 7. 
A s  

received 

27.13 
22.86 
31.64 
21.39 
27.57 
23.88 
18.73 
24.74 
20.55 
19.91 
26.04 
23.45 
17.28 
24.17 
28.93 
21.68 
27.04 
22.01 
27.00 
18.95 
24.75 
19.93 
22.98 
23.49 
20.91 
23.44 
21.54 
18.28 
23.53 
21.10 
17.17 
20.73 
23.00 
23.54 
25.63 
28.12 
22.25 
16.09 
14,86 
21.78 
19.97 
16.05 
10.82 
17.65 
16.83 
17.70 
20.73 

97 
21.71 
4,610 
21.23 

Moisture 
free 

35.00 
30.20 
39.30 
33.80 
39.50 
33.50 
29.22 
34.90 
30.91 
28.61 
37.80 
35.78 
26.46 
32.40 
35.90 
30.80 
33.30 
29.70 
34.00 
29.70 
37.50 
29.40 
30.80 
36.20 
28.80 
31.30 
25.80 
27.40 
34.30 
30.10 
27.30 
34.50 
34.80 
35.40 
35.50 
40.40 
32. 20 
25.50 
25.70 
31.70 
28.90 
26.40 
18.10 
27.40 
24.50 
27.40 
31.50 

97 
29.54 

18.10 
5.348 

Heatlng value (W/kK) 
A s  

received 

10,753 
10,592 
9,248 
7,361 
7.970 
9,966 
9,314 
9,546 
9,254 
9,815 
9,081 
8,722 
9.904 
9,836 
10,971 
10,685 
11,294 
8,813 
10,421 
8,800 
6,932 
9,689 
10,657 
8,815 
10,402 
10,784 
9,383 
9,911 
9,700 
10,176 
9,757 
8,050 
9,252 

8,170 

10,078 

8,309 
10,323 
9,853 
9,758 
9,917 

9,826 
11,553 
10,488 
9,581 

97 
10,636 
1.370.3 

9,988 

8,985 

10,010 

12.88 

Moisture 
free 

13,875 
13,992 
11,488 
11,628 
11,418 
13,978 
14,531 
13,464 
13,915 
14,103 
13,179 
13,317 
15,166 
13,185 
13,612 
15,178 
13,909 
11,894 
13,125 
13,793 
10,503 
14,291 
14,285 
13,582 
14,328 
14,398 
11,237 
14,859 
14,140 
14,516 
15,512 
13,394 
13,997 
15,020 
11,316 
12,793 
14,584 
15,863 
14,375 
15,026 
14,258 
16,049 
16,584 
15,259 
16,816 
16,236 
14,561 

97 
14,494 
1,400.5 

9.98 

Moisture and 
ash free 

21,346 
20,046 
18,926 
17,566 
18,873 
21,020 
20,530 
20,683 
20,141 
19,754 
21,188 
20,736 
20,623 
19,505 
21,235 
21,934 
20,853 
16,919 
19,886 
19,620 
16,805 
20,242 
20,644 
21,288 
20,124 
20,957 
15,145 
20,467 
21,522 
20,766 
21,337 
20,445 
21,467 
23,250 
17,544 
21,465 
21,510 
21,293 
19,347 

20,054 
21,806 
20,250 
21,017 
22,274 
22,363 
21,257 

22,000 

97 
20,570 
1,264.2 

6.15 
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Tab12 Y-7a. WEElCLY MATERIAL BALANCE, Mg 

P l a n t  outDut - 
P l a n t  i n p u t  Magnetic Magnetic F e r r o u s  

Wee): o f  raw r e f u s e  i(DF b e l t  drum m e t a l  M a t e r i a l  
p rod u c t i on re c e i ved moduced r e j e c t s  r e j e c t s  b y - p r o d u c t s  - T o t a l  l o s s  

1 
2 
3 
4 
5 
6 

E 
9 

1c 
11 
1 2  
13 
I 4  
1 5  
16 
1 7  
i 8  
19 
20 
21 
z 2  
2 3  
24 
25 
? 6  
2 7  
2 b 
? Q  
30 
31 
32 
33 
3; 
35 
36 

38 
39 
40 
1,1 

42 
43 
4L 
45 

I 

r -  

: I  

T o t a l  

1 ,387 .0  
1 ,L00.8 

819.5 
705.1 
704. 3 
265.7 
421.6 
966.0 

476.8 
252.2 
110.8 
704. 7 
605.3 
463.8 
632.0 
661 .8  
652.5 
378.0 
86 .9  

51C.8 
516.8 
152.L 

1,2?4.P 
1,382.C 
1,333.? 

839.1 
865.2 

1 , 0 8 4 . 3  
54.5 

725.0 
4b6.7 

8 7 . 0  
85 .1  
6 t . 4  

L5C.7 
792.: 
831.0 

53.1, 
347.1 

1 ,027 .7  
760.3 
814.4 
488.1 
948.9 

26,052.6 

~ 2 0 . o  

1 , 0 7 5 . 6  
1 ,084 .4  

652.L 
531.8 
567.0 
222.6 
357.? 
815.2 
315.6 
417.8 
?32.q 

85.5 
531.1 
442.9 
394.6 
533.9 
511. i 
492.7 
320.1 
70.7 

433.5 
382.4 
1 1 G . 7  
983.6 

1 ,130 .5  
1 ,002 .7  

688.1 
641.6 
859.7 

44.2 
566.8 
385.5 
72 .6  
6 7 . 1  
67.1 

362.8 
65C.7 
739.9 

40 .3  
308.3 
860.2 
567.6 
716.3 
413.2 
822.1 

22,611.1 

104.5 
125.4 
65.8 
55 .1  
61.4 
19 .3  
34.7 
75.7 
31.8 
32.3 
10.0 
4.4 

53.6 
33.3 
41.1 
48.8 
62.2 
42.9 
31.0 
4 .6  

46.5 
38.4 
12.4  
70.8 
54.2 
88.9 
56 .0  
64.8 
75.1 

4.4 
50 .3  
23.1, 

8.L 
5.9 

11.5 
L0.8 
43.1 
61.1 

4 .3  
24.3 
66.4 
, & . O  
66.0 
31.6 
61.2 

2,019.8 

-.. 

1.1 
1.1 
1.0 
0.9 
1 .1  
0 . 3  
0.5 
1 . 1  
0.5 
0.9 
0.5 
0.2 
1.1 
0.7 
0.1 
0 .9  
0 .5  
0.7 
0 .6  
0.2 
0.5 
0 . 5  
0 . 2  
1 . 3  
1 . 5  
1 .3  
0.6 
0.6 
0 .9  
0.2 
0 . 5  
0 . 5  
0 .2  
0.1 
0.1 
0 . 6  
0.9 
1.0 
0.1 
0 .4  
0 . 9  
0.6 
1.0 
0 . 5  
1 .o 

29.7 
- 

69.9 
85.1 
52.7 
34.7 
33.7 
1 3 . 6  
22.8 
49.6 
20.8 
25.8 

8 .9  
5 .5  

66.6 
23.6 
28.0 
24.7 
15.5 
33.7 
26.3 
5.5 

26.1 
22.8 

8.6 
64.4 
51.7 
66.8 
28.7 
38.9 
40.3 

2.1 
15.0 
17 .8  

4 . 3  
5.0 
5.4  

28.1 
15 .9  
2E.6 

1.8 
14.2 
25.3 
29.7 
27.6 
18.1 
33.0 

1.268.2 

1 ,251 .1  
1 ,296 .0  

771.8 
622.5 
663.2 
255.8 
415.1 
941.9 
368.8 
476.8 
252.2 

95.5 
652.4 
500.5 
463.8 
608.3 
619.3 
570.1 
378.0 
81 .0  

506.8 
444 .0  
135.9 

1 , 1 2 0 . 0  
1,:38.3 
1,159.7 

773.4 
745.9 
976.0 

50.7 
633.4 
431.1 

85.5 
78 .1  
84.2 

432.1, 
710.6 
83G.6 

46.4 
347.1 
952.8 
669.9 
810.9 
463.3 
917 .3  

25,928.5 

1 3 6 . 0  
104.8 
47.6 
82.6 
41 .1  

9.9 
6 . 4  

24.0 
51 .3  

0 
0 

15.2 
52.3 

104.8 
0 

23.8 
42 .5  
82.5 

G 
5 . 9  
4.1 

72.8 
1 6 . 5  

104.8 
145.7 
173.5 

65.8 
123.3 
108.2 

4.1 
91 .6 
36.3 

1 .5  
7.0 
2.7 

18.3 
81 .6  

3.4 
i . 0  
0 

74.9 
90 .4  

3 .4  
24.8 
31.6 

2 ,124 .1  

T o t a l  
c o r r e c t e d  
weight (27 ,794 .  5)  (22,258.1) (2 ,092 .9)  (29 .7)  (1 ,314 .1)  (25 ,694 .8)  (2 ,099 .7)  
b a s i s  known - 420.8 l e s s  m o i s t u r e  
s c a l e  e r r o r  (1 ,678 .9)and  p a r t i c u l a t e  

loss n e t  n a t e -  
r i a l  loss  

a /  Es t imated  v a l u e  - material  not  weighed. 
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T a b l e  8-7b .  WEEKLY MATERIA1 BALANCE (Expressed a s  p e r c e n t  o f  raw r e f u s e  r e c e i v e d )  

Week 
o f  

p r o d u c t i o n  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14  
15 
16 
1 7  
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33  
34 
35 
36 
37 
38 
39 
40 
4 1  
42 
4 3  
44  
45 

P l a n t  i n p u t  
raw r e f u s e  

r e c e i v e d  

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
LOO 
100 
100 
100 
100 
100 
100 
100 
100 
100 
I U O  
100 
100 
1 0 0  

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

i n 0  

i n 0  

- 
Average based 100 
on t o t a l  weight  
(Table A - 1 )  

Average based  (100) 
on c o r r e c t e d  
weight  (Table 
A - 1 )  

. ,  

Plant o u t p u t  

RDF 
produced 

77.54 
77.42 
79.61 
75.42 
80.50 
83.78 
84.74 
84.40 
75.14 
87.63 
Y2.3/+ 
77.15 
75.36 
73.17 
85.08 
84.47 
81.77 
75.50 
84.67 
81.32 
84.87 
73.99 
75.24 
80.31 
81.83 
75.21 
82.00 
73.81 
79.29 
80.63 
78.18 
82.97 
83.42 
78.89 
77.24 
80.50 
82.14 
88.72 
75.38 
88.81 
83.70 
74.65 
87.96 
$4.67 
86.63 

8 0 . 6 0  

(80 .08)  

Magnetic 
b e l t  

r e l e c t e  

7.53 
8.95 
8 .03  
7.81 
8.72 
7.27 
8 .22  
7 .84  
7.58 
6.77 
3.96 
3.93 
7.61 
5.50 
8.86 
7 .72  
9.40 
6.58 
8.21 
5.32 
9 . 1 1  
7.42 
8.15 
5.78 
3.92 
6.67 
6.67 
7.45 
6.93 
7.95 
6.93 
4.99 
9.70 

13.26 
9.06 
5 .44  
7 .33  
7.98 
7.00 
6.46 
9.47 
8.11 
6.47 

6.93 

6.45 

7.20  

(7 .53)  

Magnetic 

re i e c  t s  

0.08 
0.08 
0.12 
0.13 
0.15 
0 .10  
0 . 1 1  
0 . 1 1  
0.13 
0.19 
0.17 
0.16 
0.15 
0 .12  
0.02 
0.14 
0.07 
0.11 
0.16 
0 .21  
0.11 
0.09 
0 .12  
0.10 
0 .11  
0.10 
0.08 
0.07 
0 . 0 8  
0 .16  
0 .06  
0.10 
0.21 
0.11 
0.10 
0.14 
0.11 
0.12 
0.17 
0 .11  
0.09 
0.08 
0.12 
0.09 
0 .11  

0 .11  

drum 

- 

(0 .11)  

F e r r o u s  
m e t a l  

by-product Totsl 

5.04  
6.07 
6.43 
4.93 
L.79 
5 .12  
5.40 
5 .16  
4.95 
5 . 4 1  
3 .53  
5 .00  
9.45 
3.90 
6.04 
3.90 
2.34 
5.17 
6.96 
6.37 
5.11 
4.41 
5.65 
5.26 
3.74 
5.01 
3.42 
4 .48  
3.71 
3 .81  
2.19 
3.79 
4.90 
5.86 
6.26 
6.24 
2.00 
3.43 
3.40 
4.08 
2.46 
3.90 
3.39 
3.70 
3.48 

4 .52  

- 

(4.73) 

90.1Y 
92.52 
94.19 
88.29 
94.16 
96.27 
98.47 
97.51 
87.80 

100.00 
100.00 

86.24 
92.57 
82.69 

100 .oo 
96.23 
93.58 
87.36 

100.00 
93.22 
99.20 
85 .91  
89.16 
91.45 
89.60 
86. e 9  
92.17 
85.81 
90.01 
9 2 . 5 5  
87.36 
91.85 
98.23 
91 .79  
96.86 
95.94 
89.69 
99.60 
86.93 

100.00 
92.71 
88.10 
99.58 
94.93 
96.67 

9 2 . 4 3  

- 

(92 .45)  

M a t e r i a l  
loss  

9.81 
7.4A 
5.81 

11 .71  
5.84 
3.73 
1 . 5 3  
2.49 

12.20 
0 
0 

13.76 
7.43 

17.31 
0 
3.77 
6.42 

12.64 
0 
6.78 
0.80 

14.09 
10.84 
8 .55  

10.40 
13 .01  

7.83 
14.19 

9.55 
7.4s 

12.64 
8.15 
1.77 
8.21 
3.14 
4.06 

10.31 
0.40 

13.07 
0 
7.29 

11.90 
0.42 
5.07 
3.33 

7 . 5 7  

( 7 . 5 5 )  
- 1.51 less m o i s t u r e  and 

6.04 n e t  m a t e r i a l  loss 
p a r t i c u l a t e  lcss 
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Tahle B-8. SAMPLE VARIABILIm OF ?IILLED KEICSE--RESULTS RY WEIGHT (Received -nOIFtUre t a S I 5 )  

Time 
f o r  

e i g h t  
sub- 

Date 1 9 7 i  s amples  Individual subsamples 
1 2 3 4 5 6 7  8  - - - - - - - - xmth (hr) Stream 

~ 

s p e c t n m  

NoiSture IO 1 2 s i  31.23 33.10 11.10 33.50 33.10 36 .80  37 .50  33.20 31.50 
(% ) S 2  30 .63  30.10 22.90 35.90 33.80 25.50 34.20 33.10 29.50 

9 26 I S? 27.63 27.10 30.50 27.00 29.70 32 .20  24.20 24.20 26.10 
53 29.36 30.20 30.10 30.00 29.80 28.00 30 .40  28.00 29.i0 

H e a t i n g  "r im 10  1 S I  10 ,888  1 0 , 0 4 8  17 ,170  8 .444  10 ,659  8 ,737  9 ,562  10,51L 11 .967  

9 26 1 52 11.144 9 , 7 6 9  11 ,442  1 1 , 6 2 4  11 ,132  1 0 , 8 1 0  1 2 , 0 1 4  10 .232  1 2 , 1 2 9  
(kJ/kg) 52 1 0 , 2 1 5  1 0 , 3 6 3  11 ,279  9 , 0 8 1  10 ,469  1 0 , 3 8 1  1 0 , 1 7 0  9 , 6 4 9  10.332 

5 3  11 ,417  11 ,484  11 ,889  12 ,155  11 ,407  10.908 1 0 , 9 8 6  1 1 , 5 5 6  1 0 , 9 5 1  

AS17 10 1 2  S I  19.17 18 .16  24.81 25.93 18.40 16.80 16.62 18.27 14.37 
(%I 5 2  19 .91  19.49 23.94 21.32 16 .14  24.42 16 .13  18 .48  19.39 

9 26 1 52 19.84 19.84 16.69 20.71 18.50 17.25 18.72 28.98 18 .04  
s3  18.47 18.91 17.98 11.31 20.19 22.31 20.79 16 .21  20. a4 

w 
.@ 
c-. 

Metal content 
by c h e m i c a l  
a n a l y s i s  (%) 

Fe (FeZ03)  10 1 2 

9 26 1 

A 1  (A1203) IO 1 2  

9  26 1 

C" (C"0) 10 1 2 

9 26  1 

Pb (PhO)  LO 1 2 

9 26 I 

$1 
S2 
s2  
s 3  

s i  
52 
S? 
s3 

s1 
S2 
S ?  
s 3  

S I  
S2 
52 
s 3  

1.17 
0 .78  
1.56 
1 . 7 1  

1.36 
1 .38  
1 .76  
1 .99  

0 .06  
0 . 0 3  
0 .06  
0 .04  

0 . 0 6  
0 .08  
0 .04  
0 .04  

0 .81  
0.68 
2.34 
2.69 

l.lO 
1.22 
1 .41  
2.83 

0.01 
0 .01  
0.05 
0 .06  

0 .09  
0 .21  
0 .06  
0 .04  

1.24 
1 . 2 1  
2.09 
2.64 

1.57 
1.56 
1.57 
2.20 

0 .05  
0 .02  
0.03 
0 .06  

0.01 
0.07 
0.01 
0 .03  

Ni (NiO) IO 1 2  S I  0.02 0.01 0 . 0 3  
s2  0 .02  0.01 0.02 

9 26 1 5 2  0.01 0.01 0.09 
s 3  0.02 0.01 0 .02  

2.23 1.01 
1.21 0 .59  
1.45 1 .01  
1.03 1.67 

1.63 1 .06  
2.21 1 . O Q  
1.70 1 .63  
1.25 1.87 

0.14 0 .02  
0.04 0 . 0 5  
0.14 0.03 
0.04 0.03 

0.10 0 . 0 3  
0.06 0 .04  
0.09 0 . 0 3  
0.01 0 .04  

0.05 . 0 .02  
0.01 O . O ?  
0.01 0 . 0 1  
0.01 0.02 

1.01 
0.79 
0 .94  
1.42 

1 . 2 3  
1.5: 
1 .63  
2.81 

0.03 
0.04 
0.06 
0 .05  

0 . 0 7  
0.05 
0 .05  
0 .04  

0.03 
0 .02  
0.01 
0 .03  

1.00 0 . 9 1  
0.55 0.47 
1.06 2.06 
1.46 0 .82  

1 .21  1 .40  
1 .10  1 .08  
1 .55  2.64 
1.94 1 . 2 3  

0 . 0 3  0 . 0 1  
0.01 0.01 
0.03 0 . 1 1  
0 .04  0.02 

0.07 0.05 
0 .05  0 .04  
0.01 0 .07  
0.03 0 .04  

0.03 0.01 
0.02 0 .02  
0 .02  0.02 
0.02 0.02 

1.17 
0 .74  
1.54 
1 .97  

1 . 6 5  
1.30 
1 . 9 3  
1 . 7 9  

0 . 1 5  
0 .02  
0.0.: 
0 . 0 4  

0 . 0 3  
0.10 
0 .02  
0 . 0 5  

0 .01  
0.02 
0 .01  
0 . 0 3  



Table 8 - 8 .  ( C o n t i n u e d )  

Time 
for 

e i g h t  
sub- 

Date 1974 samples  I n d i v i d u a l  subsamples 
1 2 3 4 5 6 7 8 - - - - - - - S p e c t r u m  M* - 

2" (Z"0) 10 1 2 s1 0.10 0.10 0.20 0.11 0.05 0.04 0.04 0.09 0.14 
s2 0 .08  0.18 0.08 0.10 0.05 0.04 0.05 0.06 0.06 

9 26 1 s2 0.09 0.08 0.10 0.07 0.12 0.07 0.09 0.08 0.07 
S3  0.07 0.07 0.06 0.06 0.06 0.07 0.08 0.08 0.10 

P r o x i m a t e  a n d  
" It lma te 
analysis (%) 

Volar  I le 10 1 2  s2 47.20 48.79 49.68 42.78 45.55 50.08 45.70 48.52 46.60 
m a t t e r  9 26 1  s2  4 6 . 5 8  '46.99 45.31 46.22 46.53 46.48 47.98 46.8? 46.36 

S 3  46.31 47.46 45.40 41.20 47.56 49.24 47.95 44.35 47.31 

F i x e d  10 1 2 SZ 2.26 1.62 3.48 0.00 4.51 0.00 3.97 0.00 4.51 
carbon 9 26 1 8 2  5.95 6.07 7.50 6.07 5.27 4.07 9.10 0.00 9.50 

S J  5.86 3 . 4 3  6.52 17.49 3.45 0.45 0.86 11.44 3.25 

C a r b o n  10 1 2 s2 23.57 23.40 26.51 20.26 23.69 24.50 23.59 22.04 24.60 
9 26 1 s2 26.16 28.22 27.40 26.43 25.28 24.75 26.08 24.11 27.03 

s3 25.91 26.20 26.06 27.94 25.49 25.08 24.34 26.21 25.16 

Hydragee/ 10 1 2 s2 3.39 3.40 3.96 2.82 3.26 3.58 3.37 3.12 J.55 
9 26 1 s2 3.77 3.89 3.84 4.32 3.56 3.55 3.10 3.92 3.92 

SI 3.73 3 . 5 3  3.94 4.10 3.70 3.52 3 . h 4  3.82 3.62 

Dxyge&/ (by 10 1 2  
d i f f e r e n c e )  9 26 1  

S v l f u r  10 1 2 
9 26 I 

Nitrogen 10 1  2  
9 26 1  

Bulk d e n s i r y  10 1 2  
(kp/m3) 

9 26 1 

s2 
s2 
SI 

s2 
57 
53 

S ?  
s2 
S3 

s1 
s2 
s2 
S 3  

21.86 
21.84 
21.79 

0.16 
0.?3 
0.15 

0.48 
0 .53  
0.59 

146 
114 
109 
1 2 2  

22.89 
20.18 
20.44 

0.13 
0.20 
0.19 

0.59 
0.57 
0.53 

117 
104 
104 
111 

22.01 
20.80 
20.32 

0.22 
0.13 
0.19 

0.46 
0.64 
0.61 

130 
104 
114 
117 

18.89 
20.86 
25.92 

0.30 
0.22 
0.11 

0.51 
0.46 
0.62 

194 
141 
104 
104 

22.44 
22.06 
21.06 

0.14 
0.42 
0.13 

0.53 
0.48 
0.63 

136 
109 
98 

117 

21.47 
21.62 
20.35 

0. LO 

0.12 

0.43 
0.49 
0.62 

0.14 

157 
109 
117 
136 

22.18 
2 7 . 1 1  
20.02 

0.11 
0.21 
0 .?3  

0.42 
0.58 
0.58 

130 
I 1 1  
104 
136 

?2.68 
17.90 
25.06 

0.13 
0.31 
0.12 

0.45 
0.56 
0.58 

165 
104 
136 
117 

22.35 
24.?1 
21.15 

0 . 1 3  
0 . 2 1  
0. I O  

0.48 
0.59 
0 .83  

141 
1?3 
96 

136 
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APPENDIX C 

ENVIRONMENTAL TEST PROCEDURES AND DATA 

T E S T  PROCEDURES FOR A I R  E M I S S I O N  SAMPLING 

Visua l  o b s e r v a t i o n  of t he  e f f l u e n t  fr3m the  ADS cyc lone  had i n d i c a t e d  t h a t  
i t  con ta ined  some l a r g e  p a r t i c l e s  ( p i e c e s  of paper ,  e t c . )  and was perhaps  one 
of  t h e  more s i g n i f i c a n t  sou rces  of  d e b r i s  t h a t  occu r s  i n  and around t h e  p l a n t .  
However, some windblown d e b r i s  a l s o  undoubtedly occur s  f rom t h e  semi-enclosed 
conveyors and s p i l l a g e  from loading  of packer  t r u c k s ,  etc.  

S ince  it was obvious t h a t  t h e  ADS cyc lone  d i s c h a r g e  c o n t a i n e d  t h e s e  l a r g e  
p a r t i c l e s ,  i t  was cons ide red  i m p r a c t i c a l  t o  sample t h e  e f f l u e n t  u s ing  EPA Method 
5 sampling t r a i n s  because t h e  smal l  p robe  t i p s  t h a t  a r e  r e q u i r e d  would v e r y  l i k e l y  
be plugged by t h e  l a r g e  p a r t i c l e s .  The same would have been t r u e  f o r  t he  cascade  
impactors  t h a t  a r e  u s u a l l y  used t o  de te rmine  p a r t i c l e  s i z e  d i s t r i b u t i o n  of  p a r t i c -  
u l a t e  m a t t e r  i n  e f f l u e n t  streams. Therefore ,  i t  was necessary  t o  u t i l i z e  h igh  vol -  
ume sampling techniques  wi th  t h e i r  l a r g e r  probes  about  25-mm (1 - in . )  diameter .  
Both a h igh  volume mass t r a i n  and h igh  volume cascade  impactor ,  equipped wi th  a 
p recyc lone ,  were provided  by E P A  f o r  t h i s  work. 

ADS CYCLONE TEST PROCEDURES 

Sampling of t h e  ADS cyc lone  d i s c h a r g e  was c a r r i e d  o u t  i n  t h e  1.07-m (42-in.) 
d iame te r  h o r i z o n t a l  d u c t  a t  the i n l e t  t o  t h e  ADS f a n  a s  shown i n  F igu re  C-1. Two 
102-mm (4 - in . )  d i ame te r  sampling p o r t s  had been i n s t a l l e d  i n  t h e  top and s i d e  of  
this duc t .  The n e a r e s t  f low d i s t u r b a n c e ,  r e l a t i v e  t o  t h e  sampling p o r t s ,  was f i v e  
d u c t  d i ame te r s  upstream ( a  90-degree elbow) and two d iame te r s  downstream ( a i r  flow 
c o n t r o l  vanes and f an ) .  

P a r t i c u l a t e  sampling of t h e  emiss ions  from t h e  ADS cyc lone  was c a r r i e d  o u t  
w i th  a h igh  volume sampler of approximately 0.007 m / s  (15 cfm). Sampling was con- 
duc ted  us ing  a 23-mm (0.91-in.)  d iameter  probe t i p  and sampling f o r  2 min a t  14 
p o i n t s  a long  each of  t he  two d u c t  t r a v e r s e s .  Conf igu ra t ion  of  t h e  mass sampling 
equipment i s  shown i n  F igure  C-2 .  I s o k i n e t i c  sampling was c a r r i e d  o u t ,  bu t  i t  was 
necessa ry  t o  de te rmine  the  p rope r  sampling r a t e  based on a p r e l i m i n a r y  v e l o c i t y  
t raver s e . 

3 
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ADS Fan 

102 mm Dia. Sampling Ports 

I From ADS 

Figure  C-1.  Diagram of ADS cyclone d i scha rge  sampling l o c a t i o n s  
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P a r t i c l e  s i z e  d i s t r i b u t i o n  of t h e  ADS cyc lone  d i scha rge  w a s  determined us- 
i ng  t h e  Anderson Hi-Volume cascade  impactor  and precyc lone  provided  by EPA a s  
d e p i c t e d  i n  F igu re  C-3. A 29-mm (1.125-in.) d iameter  probe  t i p  w a s  used and t h e  
sampling was conducted f o r  30 min a t  a s i n g l e  p o i n t  near  t h e  center of t he  duc t .  

HAMMERMILL CYCLONE TEST PROCEDURE 

Sampling of  t h e  hammermill cyc lone  d i scha rge  was c a r r i e d  o u t  i n  a 0.3-m 
(12-in.)  d iameter  v e r t i c a l  d u c t  e x t e n s i o n  equipped wi th  two sampling p o r t s  90 
degrees  a p a r t .  The end of this d u c t  ex tens ion  was two duc t  d i ame te r s  downstream 
of t h e  sampling p o r t s  and t h e r e  w e r e  i n  excess  of  10 d u c t  d i ame te r s  upstream of 
the p o r t s  b e f o r e  any f low d i s tu rbance .  

P a r t i c u l a t e  sampling of  emiss ions  from t h e  HM cyclone  w a s  c a r r i e d  o u t  us ing  
t h e  s a m e  equipment as f o r  sampling of t h e  ADS system ( s e e  F igu re  C-2). The only  
d i f f e r e n c e s  w e r e  t h e  s e l e c t i o n  o f  t h e  29-nun (1.125-in.)  d i ame te r  probe  t i p  and 
u s e  of t h e  probe  h e a t e r ,  h e a t i n g  j a c k e t  f o r  t h e  f i l t e r  ho lde r ,  and moi s tu re  t r a p  
ahead of t h e  o r i f i c e ,  i n  o r d e r  t o  minimize problems due t o  h igh  moi s tu re  c o n t e n t  
of t h e  e f f l u e n t  stream. Sampling was c o n . u c t e d  f o r  5 min a t  f o u r  p o i n t s  a long 
each  of the two d u c t  traverses. Again, sampling r a t e  a t  each p o i n t  was based on 
a p r e l i m i n a r y  v e l o c i t y  t r a v e r s e .  

P a r t i c l e  s i z e  d i s t r i b u t i o n  t e s t s  on t h e  HM cyclone  d i s c h a r g e  were done us- 
ing  t h e  same h igh  volume cascade  impactor  used f o r  sampling t h e  ADS system (Fig-  
u r e  C - 3 ) .  The 29-nun (1.125-in.) d iameter  probe  t i p  was used  and t h e  sampling w a s  
conducted f o r  1 h r  a t  a s i n g l e  p o i n t  nea r  t h e  c e n t e r  of t h e  duc t .  However, be- 
cause  o f  t h e  h igh  moi s tu re  c o n t e n t  o f  t h i s  s t ream, t h e  hea ted  probe  and h e a t i n g  
j a c k e t  f o r  t h e  impactor  were used. 

The e f f e c t i v e  c u t o f f  f o r  t h e  impactor  s t a g e s  a r e  noted i n  t h e  a t t a c h e d  ta -  
b les .  I n  considering these  va lues ,  i t  w a s  assumed t h a t  t h e  c u t o f f  d i ame te r  f o r  
t h e  p recyc lone  was - 10 pm. However, the c u t o f f  d i ame te r  f o r  t h e  impactor  s t a g e s  
s t r i c t l y  a p p l i e s  on ly  t o  s p h e r i c a l  p a r t i c l e s  of  d e n s i t y  1.0, which undoubtedly 
i s  n o t  the c a s e  f o r  t h e  p a r t i c l e s  i n  t h e s e  e f f l u e n t  streams. I n  this rega rd ,  
v i s u a l  i n s p e c t i o n  o f  t h e  m a t e r i a l  caught  on t h e  mass t r a i n  f i l t e r  and i n  the 
p recyc lone  showed much of i t  t o  be of a f i b r o u s  l i n t y  n a t u r e ,  s i m i l a r  i n  appear-  
ance t o  m a t e r i a l  c o l l e c t e d  i n  a household vacuum c l e a n e r .  Small  p i c e s  of pape r  
and p l a s t i c  approximate ly  25 mm by 25 mm (1 i n .  by 1 i n . )  i n  s i z e  were a l s o  ob- 
served.  

Bearing i n  mind t h e  c o n s i d e r a t i o n s  d i scussed  above, i t  i s  s i g n i f i c a n t  t o  
n o t e  t h a t  the d a t a  i n d i c a t e  t h a t  most of t h e  p a r t i c u l a t e  m a t t e r  (> 80%) was 
caught  i n  t h e  precyc lone .  
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Glass Jar 1’ 

) / Cascade Impactor 

305 mm Impactor Plates 
wi th  Fiberglass F i  I ter 
Paper Substrates ( f i r  ----- ----- -e--- 

----- 
305 mm Fiberglass 
Final Fi l ter 

H i -Vol  Blower 
wi th  Variac 
Speed Control 

Ma no met e r 

4 
Constant f low at 0.009 m3/s maintained by  adlusting 
blower speed to keep manometer reading constant 
at 1.44 k Pa (5.8 inches water c o l u m n )  

._ i g u r e  C- 7 .  Diagram o f  p a r t i c l e  s i z e  s a m p l i n g  e q u i p m e n t .  
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HAZARDOUS TESTS 

Mass emiss ion  t e s t  d a t a  f o r  t h e  J u l y  1975 hazardous tes ts  w e r e  n o t  tabu- 
l a t e d  a s  i n  p r e v i o u s  tests because samples were s p l i t  i n  t h e  f i e l d  f o r  b a c t e r i a  
and v i r u s  a n a l y s i s .  No p a r t i c l e  s i z e  t e s t s  were conducted dur ing  t h e  J u l y  1975 
tes ts .  Procedures  f o r  hazardous t e s t s  a r e  conta ined  i n  t h e  body of  t h i s  r e p o r t  
under  the s e c t i o n  e n t i t l e d  " P o t e n t i a l l y  Hazardous A i r  Emissions." 
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AF'PENDIX D 

STATISTICAL EVALUATION OF PROCESS STREAM SAMPLES 

I t  was r e a l i z e d  t h a t  the sampling methodology f o r  c h a r a c t e r i z i n g  the  pro-  
c e s s  s t reams might  i nvo lve  c o n s i d e r a b l e  e r r o r  and n o t  y i e l d  r e p r e s e n t a t i v e  re- 
s u l t s .  The re fo re ,  a s t a t i s t i c a l  e v a l u a t i o n  o f  c e r t a i n  d a t a  w a s  performed. The 
methods used  t o  perform t h e s e  s t a t i s t i c a l  e v a l u a t i o n s  and t h e  r e s u l t s  are  d i s -  
cussed  i n  t h e  fo l lowing  paragraphs .  
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STATISTICAL DIFFERENCE BETWEEN REFUSE FUEL ENTERING 
AND LEAVING THE STORAGE B I N  

The d a i l y  sample a n a l y s i s  r e s u l t s  f o r  t h e  10-day p e r i o d  of September 2 3  
through October  4, 1974, of  r e f u s e  f u e l  e n t e r i n g  t h e  s t o r a g e  b i n  ( S 2 )  and r e f -  
use  f u e l  l eav ing  t h e  s t o r a g e  b i n  ( S 3 )  were s u b j e c t e d  t o  s t a t i s t i c a l  a n a l y s i s .  

A t  95% s t a t i s t i c a l  conf idence  c o e f f i c i e n t ,  t h e r e  was no s i g n i f i c a n t  d i f -  
f e r e n c e  between S2 and S3 f o r  any of t h e  sample s p e c t r u m s  excep t  bu lk  d e n s i t y .  
The bulk  d e n s i t y  d a t a  were reana lyzed  and found t o  be s i g n i f i c a n t l y  h i g h e r  i n  
S3  even a t  99% conf idence  c o e f f i c i e n t .  

Bulk d e n s i t y  i s  h i g h e r  i n  t h e  s t o r a g e  b i n  d i s c h a r g e  due t o  t h e  b i n  packing 
f a c t o r .  Weight of m a t e r i a l  i n  t h e  b i n  causes  m a t e r i a l  compaction a t  t h e  lower 
b i n  e l e v a t i o n s .  S ince  t h e  b i n  was des igned  t o  d i s c h a r g e  t h e  m a t e r i a l  a t  t h e  b i n  
bottom, t h i s  d i scha rged  m a t e r i a l  i s  always more compressed and h a s  a h i g h e r  kg/  
m3 ( l b / f t  ) bulk  d e n s i t y  than  t h e  m a t e r i a l  e n t e r i n g  t h e  b i n  from t h e  top. 3 
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SAMPLE V A R I A B I L I T Y  

Two t e s t s  were performed t o  de te rmine  sample va r i ance .  F i r s t ,  e i g h t  subsam- 
p l e s  even ly  spaced over  a 2-hr p e r i o d  were t aken  o f  t h e  m i l l e d  raw r e f u s e  ( S l )  
and t h e  cyc lone  d i scha rge  (S2). Second, e i g h t  subsamples evenly spaced over  a 1- 
h r  p e r i o d  were taken  of  t h e  r e f u s e  f u e l  e n t e r i n g  t h e  s t o r a g e  b i n  (S2)  and leav-  
ing  t h e  s t o r a g e  b i n  ( S 3 ) .  Each i n d i v i d u a l  subsample w a s  analyzed.  The i n d i v i d u a l  
r e s u l t s  a r e  shown i n  Appendix B (Table  B-8). 

The sample r e s u l t s  were s u b j e c t e d  t o  s t a t i s t i c a l  a n a l y s i s .  I t  was determined 
t h a t  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  i n  sample v a r i a b i l i t y  between samples 
taken  over  a 1-hr  i n t e r v a l  and those  taken  over  a 2-hr i n t e r v a l .  Whatever s h o r t  
term t ime t r e n d s  may be p r e s e n t ,  they do n o t  a f f e c t  the  v a r i a b i l - i t y  o r  d i s p e r s i o n  
of  t h e  sample da t a .  

Dai ly  samples of t h e  v a r i o u s  p l a n t  r e f u s e  s t reams w e r e  composed o f  f o u r  sub- 
samples t aken  a t  2-hr  i n t e r v a l s  which were composited t o  form one d a i l y  sample 
t h a t  was i n s p e c t e d  and analyzed.  Da i ly  sample r e s u l t s  a r e  t h e r e f o r e  t h e  mean of 
f o u r  subsamples.  The p r e c i s i o n  o f  such a mean can  be  c a l c u l a t e d  from t h e  pooled  
sample v a r i a n c e  of t h e  p r e v i o u s l y  mentioned t e s t  d a t a  l i s t e d  i n  Table  B-8 .  Table  
23  shows t h e  v a r i a b i l i t y  f o r  each a n a l y s i s  spectrum ca tegory  based on 95% con- 
f i d e n c e  c o e f f i c i e n t  f o r  a sample s i z e  of four .  I n  g e n e r a l ,  t h e  d a t a  i n  Table  23 
i n d i c a t e d  t h a t  r e s u l t s  ob ta ined  by t h e  normal sampling method ( i .e . ,  sample s i z e  
of f o u r )  could  be expected,  wi th  95% conEidence, t o  be w i t h i n  - f 10 t o  15% o f  t h e  
a c t u a l  mean v a l u e  f o r  most a n a l y s i s  s p e c t r a  (e.g., h e a t i n g  va lue ,  mo i s tu re ,  e t c . ) .  

M 
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