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F acilities can improve perfor- 
mance by implementing these 

\ recommended cost-cutting strategies. 

Increasing efftciencies and reducing the op- 
erating costs of materials recovery facilities 
(MRFs) are increasingly important aspects of 
municipal recycling efforts. Although part of 
the answer may lie in furthering education at 
the consumer level, a large, as-yet-untapped 
area may lie within the facilities themselves. 

The Environment and Plastics Industry 
Council (formerly the Environment and Plas- 
tics Institute of Canada and now a council of 
the Canadian Plastics Industry Association) 
has long been committed to helping recycling 
programs achieve better efftciencies when it 
comes to handling plastics. Throughout the 
last few years, EPIC has funded severa1 key 
studies just for this purpose. It co-sponsored 
the Recycling Collection Cost Model in 1992 
and its update in 1996, the Materials Recov- 
ery Facility - Processing Cost Model in 1993, 
and the Plastics Sorting Optimization Guide 
in 1994. (For more information on the MRF- 
PCM, see “Changing your MRF? Here’s a 
new tool” in the July 1995 issue.) 

The guide gave MRF operators a theoret- 
ical look at facility procedures, policies and 
performance assessments. To follow up the 
theory and see how it actually worked in the 
field, EPIC applied the guide’s industrial en- 
gineering practices to the actual operations 
of six Canadian MRFs. The study found, 
through a combination of on-site observations 
and measurements, and mutual discussions 
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with MRF opera- 
tors, sorting staff 
and management, 
that there were 
severa1 productiv- 
ity improvements, 
product quality 
improvements and 
cost-cutting mea- 
sures that could be 
made. In fact, 
more than 30 rec- 
ommendations 
were acted upon 
by five facilities. 
These changes 
will result in more 
than $1 million 
($CN) annually in 
reduced process- 
ing costs. 

Plastics managed in each of the MRFs studied 

Mixed rigid 
PPA-IDPE Plastic plastic 

EX HDPE tubs Es 3~ contahm Pvc 

Study overview 

two and five metric tons were plastics. One 
facility processed an avemge of 10 metric tons 
per day, of which between 0.4 to 0.6 metric 

One facility was chosen in each of six pro- tons were plastics. The sixth MRF processed 
vinces across Canada. Four of the facilities approximately 40 metric tons per day, of 
processed an average of 110 to 120 metric which up to 1.5 metric tons were plastics. 
tons of material per day, of which between The range of plastics managed is outlined in 
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Table 1. 
Each MRF underwent a review for health 

and safety. labor and equipment resource re- 
quirements, line balancing and cost evalua- 
tion for the management of plastics. The study 
involved the following steps: 
W establishment of a baseline (included a 

one-day in-MRF review) 
n identification of productivity improvement, 

product quality improvement and cost re- 
duction opportunities 

n development of MRF action plans for im- 
provement 

n implementation of identified opportuni- 
ties for improvement (included a two- to 

three-day in-MRF review) 
n measurement of the impact of the changes. 

The outcome of the study has been divid- 
ed into two parts. This article focuses on the 
observations from the study, outlining com- 
mon points where operational problems oc- 
curred within the MRFs and where changes 
were or should be (i.e., in the long-term) 
made. 

Observations 
An important aspect of the project was to take 
what was learned in the review of one MRF 
and, wherever possible, apply the knowledge 
to other facilities. Outlined in Table 2 are 12 

Grind tree trimmings, bark, waste 
wood, palle& and other waste 

material into useable products for 
mulch, landscaping or fuel. 

Features Include: 
l All tubs open hydraulically for servicing and 

changing screens. 
l Tub operation is controlled by electronic 

govemor. 
l All elevators chive from the top with rubber 

lagged pulley. 
l Mill base is of %” plate, has 1” mill disks and 

1%” mill pins. 
l Tub floor is 14~” abrasive resistant plate. 
l Tub walls are %” plate. 
l Hydrafork makes it a one-man operation. 

FOR MORE INFORMATION CALL OR WRITE: 
Jones Manufacturing Co. 

RO. Hox 38 
Heemer, Nebraska 66716 

402-528-3861 Fax 402-528-3239 

4 determine that productivity and 
product quality can be improved 
measurably through the application 
of sound industial engineering 
practices 

(/ determine the impact of MRF design 
on plastics sorting rates 

I/ obtain a greater leve1 of understand- 
ing of benchmark sorting rates for 
different types of plastics under 
vafyiug operational setups 

(/ assess the impact of pro?Iuct quality 
requirements on plastics sorting rates 

d determine the range of plastics sort- 
ing costs 

bperations areas which impacted on produc- 
ivity, product quality and/or operating costs 
n two or more of the MRFs examined. 

The three problems that have the highest 
mpact on productivity, product quality and/or 
brogram costare examined here. 

‘roblem: Sorting conveyor belt 
Ine problem facilities shared was that the 
orting conveyor belt was moving too quick- 
y. The two most common reasons given for 
his were to increase throughput and to spread 
)ut the material so sorters could better see the 
naterial. MRF operators theorized that if the 
naterials were not getting adequately sorted 
n the time allotted, by speeding up the sort- 
ng conveyor belt, sorters would be forced to 
York faster. However, in reality, having the 
;orting conveyor belt moving too quickly 
eads to a number of problems in the MRF, 
ncluding: 
I a high residue or contamination rate of the 

negatively sorted material (if it is decided 
not to recirculate the negative sort) 

I a requirement to re-sort the negatively sort- 
ed material (i.e., the material that falls off 
the end of the line) in order to increase the 
recovery rate 

I a high contamination rate in the sorted ma- 
terial (as sorters overthrow materials and 
they end up in the wrong bunker), result- 
ing in downgrades on materials and rev- 
enues received 

I having to add more sorters to handle the 
material as it travels along the sorting line, 
or having to sort the re-sort, thereby in- 
creasing costs. 
To achieve benchmark sorting rates for 

qzecific materials, it is imperative that the mo- 
tions of the sorters be Iimited to picking ma- 
terials from the belt and not having to pull 
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materials back in front 
of them when they 
pass by too quickly. 
Slowing down the sort- 
ing conveyor (not the 
in-feed conveyor) in- 
creases the times that 
the sorters have avail- 
able to sort individual 
materials. 

In general, in those 
MRFs where the con- 
veyor belt was slowed 
by 20 to 40 percent, 
productivity immedi- 
ately increased by up 
to 40 percent, residue 
rates decreased by up 
to 50 percent, and/or 
the time required to 
sort the same quantity 
of material decreased 
by up to 33 percent. 

Problem: Plastic 
film removal 
In those programs that 
accept materials set out 
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Table 2 1 Common points where problems occurred and changes were or should be made, 
and leve1 of impact on productivity, product quality and program cost 

latecrorv of chanee 

MRF equipment and configuration 
Sorting conveyor belt speed 
Screen placement 
Material storage 
In-feed belt angle 
Materials movement 

Sorterskorting function 
Plastic film’&moval 
Re-sort 
High-volume to low-volume order 
Backsplashes 
Picking ergonomics 

Admiitration 
,.Training investment in MRF 
Full-time VS. temporary workers 

I Leve1 of impact 

Productiviti Product auaIity 

High High 
Medium Medium - High 
Medium Medium 
Medium Low - Medium 
Low - Medium L,ow - Medium 

High 
High 
Medium 
Medium 
Medium 

I-ah 
Medium 
Medium 
Medium 
LOW 

Medium Medium 
Medium Medium 

Source: Environment and Plastics Indushy Council, 1997. 

I 
Promam cost 

High 
Medium 
Medium 
Medium 
Low - Medium 

Medium - High 
High 
Medium 
L.ow - Medium 
Low - Medium 

Medium 
Medium 

at the curb in plastic 
bags, the removal of materials and manage- 
ment of the plastic bqgs are problems. If the 
plastic film is left on the sorting conveyor, it 

is very difficult for the sorters to remove their This reduces the capture rate for the mi 
assigned materials because the film covers als on the belt and decreases overa11 so 
‘material or holds the materials inside the bag. rates because the sorters have to move n 

Need to recycle EPS or PE Foam, Film and Bags? No problem. 

Announcing the revolutionary 

ReCyclotron 
self regulating, continuous feed 

plastic densifier system 

l High Throughput 
l Low Maintenance 
l Easy to Operate 

udnut Industries, Inc. 
Portland, Oregon l Geneva Switzerland 

http://www.hudnut.com 
UJ for plastics recycing Hl@hudnut.com l Fax: 293-5973 

Phone: (503) 293-7474 
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LOW PROFILE STEEL DECK 
TRUCK SCALES 

The P.C. Portable vehicle scale ‘option’ for the VE52 series. 
A new concept for portable truck scale applicaüons. 

Only 17 inches in height 
End bulkheads are standard 

1 
Modules are connected 

in minutes n 

You can get a fully electronic truck scale and steel foundation. Only Minimum 
shipped complete with load cells, load cell wiring is tequired using c@ck dionnect 
stands. and bumper assemblies factory connectors. You can set ene new or used. 
installed. You don? need a concrete foin- 
dation. Footings are not needed. Each 
scale is modular with a full under-frame 

210 Tech Drive, Sanford, Florida 32771 / 407-330-5000 / 800-537-3572 
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rial around, searching for their assigned matenals. lt steel 
containers remain inside plastic bags, the ferrous m$gnet - 
will pick up the container, as well as al1 other materials in- 
side the bag. This results in either high contamination rates 
for the steel fraction for which a reduced revenue is re- 
ceived, or additional sorting time has to be devoted to re- 
moving the contaminants. 

In some market areas, plastic film in recovered mater- 
ial bales will result in downgrades or render the materials 
unmarketable. 

Al1 plastic film must be removed before reaching any 
of the sort stations assigned to specific containers or spe- 
cific fibers. The first sort station(s) should debag the ma- 
terial and remove the plastic film. For those facilities man- 
aging a high degree of bag-based collected materials, sev- 
eral bag openers are available in the marketplace. 

An effective approach implemented in one facility was 
to place a chain across the in-feed conveyor approximate- 
ly three feet above the tloor. This loose chain grabs the 
plastic film for a long enough period of time that one per- 
son can effectively remove more than 80 percent of the 
film at that point. This change replaced two people re- 
moving film at the first sort station who were able to re- 
move only approximately 50 to 60 percent of the film. 

By removing more of the plastic film at the floor sort- 
ing station, the overall rate of each of the sorters increased 
by approximately 40 percent, as it became much easier to 
see the material. Also, residue rates were greatly decreased 
and, when combined with slowing down the sorting con- 
veyor belt speed, the need to re-sort the residue materials 
was eliminated. 

Public education on how to set out materials at the curb 
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is still one of the most important tools avail- 
able to the’MRF operator to increase the ef- 
fíciency of the facility. Instructing residents 
to not tie off the tops of bags can increase the 
rate at which the fibers or containers can be 
debagged at the MRF. Picking up the mate- 
rial, but having reminder tags to place in curb- 
side containers asking residents to not tie bags 
or containers (e.g., milk jugs tied together) 
can help to educate the public. This will in- 
crease sorting rates for each of the sorters and 
decrease contarnination rates. 

Problem: Re-sorting 
There are two types of re-sorts that occur in 
MRFs. One is the recirculation of the nega- 
tively sorted materials from off the end of the 
sorting conveyor. This material is retrans- 
ported to the in-feed conveyor to be sent back 
up the sorting conveyor for another attempt 
to capture more material. 

The second type of re-sort is where two or 
more materials are placed in one bunker (e.g., 
PET and HDPE), only to be sorted later into 
hvo separate streams. 

Both types of re-sorts causé problems for 
the MRF, including: 
n capacity lost by having to take time to re- 

sort instead of sorting new material 
n increased labor and operating costs to pick 

up the material and c@-culate it back from 
the end of the conveyor to the in-feed con- 
veyor 

n increased labor and operating costs to sort 
the materials to increase the capture rate 

n increased wear on the conveyor belts that 
rerun broken glass (as applicable). 
There are a number of ways to reduce or 

eliminate re-sorting: 
Examine the conveyor belt speed. As- 

suming that the sorters are trained in their jobs 
and are working to a reasonable leve1 (e.g., 
using both hands to sort), the primary reason 
seen for the sorters not bemg able to get every- 
thing on the first pass is the conveyor belt 
moving too quickly. The missed materials 
have to be recirculated from the negative sort. 

Review tbe sort order. The sort order for 
the materials and contamination hindering the 
sight of the assigned materials should be ex- 
amined and changed to improve the sorting 
rates (i.e., high-volume to low-volume). 

Eliminate planned double sort. The 
MRF should be configured to eliminate the 
double handling of material (e.g., placing PET 
and HDPE into one bin to be re-sorted later). 

To increase recovery rates and to elimi- 
nate re-sor& in al1 instances in al1 MRFs in- 
cluded in the study, the conveyor belt speed 
was reduced between 20 and 40 percent. In 
two facilities, the sort order was changed and, 
in another, the management of plastic film 
was improved. 

Conclusion 
This article examined three of the 12 biggest 
factors affecting the productivity, product 

quality and overa11 cost of operating a MRF. 
In the June issue, the second article will 

outline what the impacts of the changes were 
in the MRF. Productivity increases and cost 
decreases will be detailed by material type. 
Included at the end of that article will be an 
operational checklist which will allow MRF 
operators to review their own facilities. If the 
MRF operator, supervisor and upper leve1 
management ask the questions on the check- 
list, it is estimated that they will identify be- 
tween 60 and 80 percent of the same prob- 
lems that the study team identified across the 
MRFs in the study. RR 

Daniel Lantz can be reached at (4 16) 445-702 
ext. 2466. 

For a copy of the full report, Plas~ics Sorfit 
Oprimizarion Cuide, contact Sonia Cassim-Sm¡¡ 
at the Envimnment and Plastics Industry Councl 
(905) 678-7748. 
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A metric ton equals 2,204.6 pounds. 

“1 had evaluated other systems, 
and decided that Dings is the most 
productive. Our Dings separator is 
handling significantly more tons 
per shift than other models. 

“We feel their years of experience in 
the industry gives Dings a definite edge.” 

Carter Strauss, President 
Strauss Industries 

PROVIDING SEPARATION 
SOLUTIONS SINCE 1899 

magnetíc group 
4740 W. Electric Ave., Milwaukee, WI 53219 

(414) 672-7830 FAX (414) 672-5354 
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