
U.S. Department of Labor Occupational Safety and Health Administration 
Lansing Area Office 

May 30,2012 

Cory Thompson 

315 W. Allegan Street, Room 207 
Lansing, Michigan 48933-1514 
( 517) 487-4996 
FAX (517) 487-4997 

American Postal Workers Union (APWU) 
1300 L Street, NW 
Washington, DC 20005 

Dear Mr. Thompson: 

During a programmed inspection at the U.S. Postal Service located at 3885 South 9th Street in 
Kalamazoo, Michigan, some conditions were observed, which although not violations of the 
standards, are considered significant enough to be brought to the employers attention with the intent 
of encouraging efforts by the employer to reduce exposure or to eliminate completely. 

Enclosed you will find a Hazard Notification Letter which has been sent to the employer. If you 
have any questions about the enclosed Hazard Notification Letter, I would welcome further 
discussion in person or by telephone. 

Sincerely, 

~u Robert J. Bonack 
Area Director 
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U.S. Department of Labor Occupational Safety and Health Administration 
Lansing Area Office 

Service 
Attn: Chanski 
3995 South Street 
Kalamazoo. ~H 49009 

315 W. Allegan Street, Room 207 
Lansing, Michigan 48933-1514 
(517) 487-4996 
FAX (517) 487-4997 

Subject: Inspection 190571 

Dear Mr. Chanski, 

On February 2. 201 the Occupational Safety and Health Administration (OSHA) initiated an inspection at 
your worksite at: 

U.S. Postal Service 
3995 South 91

h Street 
Kalamazoo, MI 49009 

The inspection include a review your establishment's injury and illness records and ergonomic policies 
and procedures. Based on this review, OSHA has decided to resend a copy of the Ergonomic 
Evaluation Delive1y Bar Code Sorter that was previously sent to your facility. 

The enclosed technical report identifies ergonomic risk factors for Feeder and Sweeper tasks during 
DBCS operations that we feel are present at your facility. To prevent musculoskeletal disorders. we 

that P&DC with USPS Headquarters to or reduce the 



Ergonomic Evaluation of the Delivery Bar Code Sorter 

Most of the letter mail is processed by the Delivery Bar Code Sorter (DBCS). The DBCS 
reads a bar code transcribed version of your address and sorts it for shipment to other 
locations outside the local area or for home delivery to a particular address. The DBCS 
generally uses afeeder who loads the mail into the sorter and a sweeper who removes the 
sorted mail from the DBCS for further processing. On rare occasions it was observed 
that a single worker or individual performed both feeder and sweeper tasks. The workers 
who generally perform these tasks are members of the American Postal Workers Union, 
with one exception of where there were members of the National Postal Mailhandlers 
Union which assisted with the task. Sweepers and feeders generally rotate between the 
two positions during the work shift. Almost all sorting tasks have been consolidated to 
Tour 3 (approximately 6 pm to 2 am) and Tour 1 (approximately I 0 pm to 6 am). 
Maintenance of machines is primarily performed on Tour 2, the day time shift. 

Feeder Task Description: 

The feeder's primary responsibility is to get mail into 
the DBCS for sorting. Mail typically arrives at the feed 
station, shown in foreground of Figure 1, in a mail tray. 
It is usually brought by some kind of transport device 
such as an all purpose mail cart (APC), bulk mail cart 
(BMC), general purpose mail cart (GPMC), hamper, or 
flat truck. Some sites have a tray management system 
(TMS) that moves the trayed mail to the feeder station 
via a conveyor or trolley system. The feeder station 
consists of an induction point, where mail enters the 
DBCS, a feed belt where prepped mail is continually 
fed into the induction point, a jogger which vibrates the 
mail to ensure that the bottom and inside edges of mail 
are in ali!:,'llment and all letters are separated, and a 
staging area where full trays of mail are placed prior to 
jogging. The staging area may be a shelf behind the 
jogger or a separate table or stand in a close proximity 
to the jogger. 

The feed process begins with the removal of a tray from 
the conveyor or transport device and its placement on 
the staging shelf or table. In some cases, mail is staged 
on the feed mechanism itself. The mail is removed 

Figure 1 Typical DBCS 
Workstations. Top panel 
shows typical 1226F rolling 
rack system and bottom 
panel shows TMS conveyor 
system 

from the tray and is placed on the jogger plate for alignment and separation. Afterwards, 
the mail stack is pushed with the right hand onto the feeder belt. It is pushed forward 
until the first letter engages with the intake mechanism. Additional stacks of jogged mail 
are added to the end of the stack and a feed paddle is placed behind the last letter to 
provide continual tension to push subsequent mail into the intake point. While this 
describes the majority of the tasks performed during a feeder work shift there are other 



sporadic tasks such as; computer input, moving carts, assisting the sweeper, and clearing 
jams associated with this job. 

Ergonomic Risk Factors to the Low Back: Bending and Twi!,ting While Lifting Heavy 
Weight 

Workers must repeatedly bend at the waist and twist to 
lift filled mail trays from lower levels of transport 
devices. Lifting trays out of the bottom of devices such 
as the hampers, Figure 2, requires very deep torso 
flexion and extended reaches. This hazard is also present 
when doors or netting are left in place on many carts 
since the impediment of netting, gates, or sides limits 
access to the trays. Torso twisting and reaching is 
further increased in circumstances where trays are 
positioned perpendicular to the workers shoulders. Cart 
sides, nets, or gates impede sliding the tray forward for 
better access which forces reaching and twisting since 

Figure 2- Extended reaches 
and bending place stress on 
back and shoulders 

the tray must be lifted with two hands and one hand hold is at the back of the cart or 
hamper. Finally, this hazard is much more serious on Tour 3 which generally handles 
heavier Bulk Business Mail (BBM). Repeated bending at the waist moves the load 
farther away from the body and forces the worker to support the weight of the upper body 
in addition to the weight in the hands. Repeatedly bending and twisting the torso to lift 
loads, as observed, creates a potential risk of injury to the low back. 

Ergonomic Risk Factors to the Hand and Wrist: Repeated Forceful Gripping, Finger 
Exertion and Contact Trauma 

Workers perform many tasks that can require the use of significant finger force. They 
remove rubber bands from mail that comes in from other locations, use hand cutting tools 
to cut bands from trays, grasp stacks of mail with one hand, and lift and flip mail trays. 
The use of poorly fitting gloves can create resistance to opening and closing of the hand 
and increases the force needed to perform tasks, since the tactile response of the hand is 
reduced. These actions, which require repetitive forceful finger exertions, are often 
coupled with bent wrist postures which greatly increase the risk of the task. 

Additionally, the use of hand tools with hard or sharp edges can create a contact trauma 
to the workers fingers and hands. Repeatedly using finger force, especially with bent 
wrist postures, can increase the risk of chronic and acute injuries to the hand and forearm. 
Contact trauma to the hand can increase the risk of nerve and vascular injury. 

Ergonomic Risk Factors to the Low Back: Repeated Lifting of Heavy Weight 

Some mail trays can be very heavy, weighing as much as 70 pounds. Calculations were 
performed on a number of lifting tasks using the NIOSH Revised Lifting Equation 
(RLE). The Recommended Weight Limit (RWL) generated from this calculation indicate 
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that most full trays lifted by feeders were equal to or heavier than the RWL. For 
instance, the calculation done of a task similar to that shown in Figure 2 produced a RWL 
of about 17 pounds. Most trays weight (in pounds) ranged from the high teens to mid 
twenties with many on primary sort weighing considerably more. Repeatedly lifting 
these weights will increase the risk of injury for almost all workers. During random 
weighing of trays, it was common to find at least a few 
trays that weighed between 40 to 70 pounds, which 
place most workers at a greater risk of injury. Single 
person lifting ofheavy mail from any part of the 
transport device, particularly from lower areas, to the 
jogger or staging shelves can exceed the capability of 
many workers and increases the risk to the back, 
shoulder, hand and arm. 

Ergonomic Risk Factors to the Shoulder and Low 
Back: Repeated, Extended Reaches 

Workers perform extended reaching during many parts 
of the feeding process. Workers may use elevated and 
extended reaches to access the handles of trays located 
at the upper levels of large and tall transport devices 
and use extended reaches to access handles positioned 
at the back of large carts. Trays will not be able to be 
pulled towards the worker, if netting and gates are left 
in front, therefore extended reaches will be necessary to 
access any mail trays in the device. 

Figure 3- Workers reach to 
retrieve mail from trays for 
jogging (top) and to place full 
trays on shelf (bottom) 

Extended reaches are used to place trays of mail on staging shelves located behind the 
jogger and are again used when the mail is removed from the shelf and placed on the 
jogger, Figure 3. The use of extended and elevated reaches can create both an acute and 
chronic risk of injury to the shoulder and moves the load farther from the body which 
increases the risk to the low back. This is especially true for shorter workers. 

Ergonomic Risk Factors to the Hands and Arms: Repeated Forceful Shoulder 
Exertions 

Force must be exerted on either end of a bundle of mail to maintain integrity while lifting 
and moving mail into and out of trays. Workers use compressive force with both arms to 
lift stacks of mail, as can be seen in the top panel of Figure 3, by exerting compressive 
force on either end of the mail stack. They also use essentially the same motion, with 
only the right hand, to push jogged mail up a small incline to the feeder. 

Laboratory experiments were performed to simulate the process of lifting and moving 
mail by exerting compressive hand force on either end of a 7" to 9" unsupported stack of 
mail. This volume of mail movement was routinely observed. These tests showed that 
compressive forces in excess of the recommended 15 pounds were necessary to maintain 
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stack integrity for a large percentage of mail moved, especially when the mail consisted 
of slicker, non-envelope stock. Performing repeated, forceful exertions across the front of 
the body increases the risk of injury to the wrist, hand, shoulder, and upper back. 

Ergonomic Risk Factor to Hands and Shoulder: Repeated Forceful Exertions with 
Awkward Postures 

Figure 4 - Flipping mail creates 
wrist bending, requires forceful 
finger exertion, stressful 

Some workers "flip" mail out of the tray. This 
technique uses a quick upward and outward motion to 
propel the letters out of the tray and onto the jogging 
table as can be seen in Figure 4. The force required to 
initiate the upward movement can be several times the 
actual weight of the tray and must be exerted by the 
shoulders and fingers. The hazard is greatly increased 
when the wrists are bent and the elbows are pulled 
away from the torso. Shorter workers appear to be 
impacted to a much larger degree than taller workers 
who may be able to maintain their arms in close to the 
body and keep their wrists relatively straight. shoulder postures 
Additionally, some conveyors were equipped with rails on either side. Rails create an 
access impediment since trays must be lifted up and over the rail before can be moved to 
the feeder. Shorter workers bend the wrist while exerting finger force to lift the tray up 
and over the rails. Exerting force in these postures increases the risk of injury to the 
shoulder, arm, and hand especially for shorter workers. 

Sweeper Task Description 

The sweeper's primary task is to remove sorted mail from the DBCS sort pockets and 
transport it to a corresponding tray located in a 1226F rack about 3 feet away. There are 
two configurations of DBCS sorters. Older models are 3 tiers high and sort to 2 different 
sides of the sorter. Collection racks are arranged in aU formation. New models are 4 
tiers high with the collector racks in a single line. Figure I, top panel, shows the general 
layout of the 4 tier arrangement. The sweeper is responsible for clearing 200+ stacker 
pockets during the work shift and will generally rotate with the feeder throughout the 
day. It usually takes about 30 to 60 minutes at the beginning of a shift for pockets to fill 
to the point where the sweeper must remove mail. In this period the sweeper may 
perform preparatory tasks such as labeling trays, moving racks, arranging excess trays, 
and assisting the feeder. 

There are two types of sweeper sort plans; Primary and Delivery Point Sequence (DPS). 
Primary sort takes customer mail and sorts it for processing to other areas of the facility 
or to other facilities. Delivery Point Sorting (DPS) is a two pass process which takes 
mail from within the facility, or from other facilities, and sorts it to an address for final 
deliver. 
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There may be more mail than a single tray in the rack can accommodate. As trays fill 
they must be removed from the assigned drawer of the 1226F rack so a new tray can be 
added. Filled trays during the DPS sort will generally be placed on the top of the 1226F 
rack that they came from and may be stacked up to 4 deep during heavy runs. Filled 
trays of primary sort mail may also be placed on top of the rack or may be immediately 
taken to a secondary transport device located around the station. 

First pass DPS sorted mail will generally be moved 
to the feeder for the second pass using the 1226F 
cart. The sweeper and feeder generally work 
together to pull the full racks from the sort area and 
take them to the feeder area. The sweeper has 
primary responsibility for replacing the 
repositioned racks with a second set of empty 
1226F racks that will be used for the second sort. 
In a few instances all DPS mail was off stacked to 
f1at carts or nutting trucks for delivery to the feeder. Figure 5 -Workers pull trays off 

conveyor for further processing. 

When a primary sort or the second pass for the DPS sort is finished, all trays are removed 
from all positions of the 1226F racks and are placed into some kind of transport cart for 
further processing as can be seen in the top panel of Figure 1. Trays from the Primary 
sort will either be shipped to other P&DC locations or to feeder stations in the same 
facility. DPS trays will be sent to local post offices for delivery. Mail that is destined for 
shipment outside the facility will generally be placed in an APC or BMC cart. At least 
some, if not all, of this mail will be sleeved to keep the sorted mail in its assigned tray. 
This task involves the worker reaching through a cardboard sleeve, grabbing the tray and 
pulling it into the sleeve interior. Mail that is destined for in plant delivery may be placed 
into any kind of transport device from hampers to nutting trucks to larger carts. 

In some locations that use a TMS, filled trays are placed on a take away conveyor. These 
systems typically do not use the 1226F carts, but have f1oor mounted racks with a 
conveyor that runs under or above the tray shelves similar to that depicted in Figure 5. 
The conveyor is designed to deliver the tray to the feeder or to a shipping area, but 
because of lack of capacity, many trays are removed from 
the conveyor at some point and are placed into a transport 
device. These systems seemed to be used for primary sort 
operations. 

Ergonomic Risk Factors to Low Back and Shoulders: 
Repeated Extended and Above Shoulder Reaches 

Workers (especially shorter workers) must perform 
repeated, above shoulder and extended reaches to perform 
tasks all through the sort process. Sweeper tasks and 
motions that require elevated arm postures include; clearing 
the upper sort pockets of mail, Figure 6, moving mail from 
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Figure 6 - Shorter 
workers must reach over 
shoulder height to access 
top tier 



the sort pocket to the rack trays, placing mail into the upper trays, pulling out the upper 
drawers, lifting fully loaded trays to the top of the 1226F 
rack, Figure 7, or elevated conveyors, placing stacks of 
empty trays on the top of the 1226 racks, removing fully 
loaded trays from the top of the 1226F racks or elevated 
conveyors during pull down activities, clearing jams in the 
upper tiers of the racks, and sleeving mail that has been 
placed on the top tiers of 1226F racks. 

• Calculations performed using the Michigan 3D Static 
Strength Prediction Model (3DSSP) indicate that most 
(about 95%) of the 63" tall women (fairly typical for the 

Figure 7; Full trays 
uploaded to top of 1226F 
rack. 

observed population) should be able to pull a tray from a height equal to a single 
postal tray on a 1226 cart. A few less (about 91%) would be able to do this task at a 
height of 2 postal trays. But the percent capable drops dramatically as you stack these 
higher than 2 high (about 75% at 3 high and 60% at 4 high). Many DBCS workers 
observed and interviewed fell into this category of stature and we regularly observed 
trays stacked 3 high and, on occasion, 4 high. Placing trays up to these levels or 
removing them from these levels on a repeated basis greatly increases the risk of 
injury to the shoulder. 

• Workers were observed operating in a hybrid system originally designed to employ 
TMS to move filled trays though out the facility. In this system, filled trays were 
placed on a conveyor on top of the collection racks. It appears that when a tray was 
filled it was supposed to be placed on the conveyor which would robotically move it 
to the next destination. It was reported that this system was never capable of keeping 
up with the demand of mail flow. As observed, the system is now used in a hybrid 
configuration. In the hybrid system, all trays were placed on the conveyor which 
moves them to the far end of the sort racks, as can be seen in Figure 5. At the end of 
the conveyor, the trays were removed from the rack and placed in a cart. This process 
more than doubles the number of times filled trays must be handled and significantly 
increases the number of elevated and extended lifts performed. Lifting calculations 
performed on the task shown in Figure 5, using the NIOSH RLE, indicated that the 
recommended weigh limit for trays in this configuration is about 11 pounds. Trays 
heavier than that will create a hazard for most of the working population. This task 
should be considered hazardous since tray weight measured during investigation 
activities routinely weighed in excess of twice as much as recommended. 

• Workers removing mail from four tray position drawers such as shown in Figures 
5&8 must perform additional reaching and twisting motions. As can be seen in 
Figure 8, the worker faces towards the feeder to empty the sorter pocket and fill the 
trays. Filling the tray farthest from the feeder is essentially the same as filling a tray 
on a 1226F rack. But, as the worker tries to fill the subsequent trays on the drawer 
they encounter restricted access created by the rest of the drawer forcing workers to 
increase forward reaching forward and twisting. 
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Performing repeated lifts to distant and elevated locations with the elbows away from the 
torso and the hands above shoulder height increases the risk of injury to the shoulders and 
low back, especially for shorter workers. 

Ergonomic Risk Factor to the Low Back; Repeated Bending and Reaching 

Workers must perform deep torso flexions and 
extended reaching to accomplish numerous tasks 
throughout the sweeping process. Tasks that 
require the postures and motions include; clearing 
mail from the bottom stacker pockets, moving mail 
from the stacker to the rack, placing mail in the 
tray, Figure 6, pulling out the drawer that holds the 
tray, placing full trays on the conveyor if located 
below the racks, lifting full trays from lower tier 
drawers and placing them on the lower areas of Figure 8 - Even shorter workers 
carts or other transport devices. Reaching down must bend to access lower levels 
and under the shelf above, which is necessary to of racks and pockets 
access the paddle and mail, forces all workers to bend more at the waist than would 
otherwise be necessary, and places the arm in an awkward posture while exerting force. 
Repeatedly bending at the waist moves the load farther away from the body and forces 
the worker to support the weight of the upper body in addition to the weight in the hands. 
Repeatedly bending the torso forward and reaching while lifting loads, as observed, 
creates a potential risk of injury to the low back. 

Ergonomic Risk Factors to Shoulder and Back: Repeated Forceful Pulling 

Workers must exert significant and/or unexpected force, usually across the body, 
hundreds of times per shift. They must repeatedly pull out rack drawers so mail can be 
placed into the trays. At all sites evaluated, workers were performing the sweeping task 
using damaged or non functional drawers. The forces (in pounds force) required to pull 
these drawers, as determined by random sampling of 1226F carts, averaged in the mid to 
high teens, with lows in the single digits. Several drawers at each site required force 
exertion in excess of 30 if they could be pulled out at all. All sites had some drawers in 
the sampling that were stuck and could not be pulled out. When this happens, it is 
usually totally unexpected as there is no indication to the user of this condition until they 
try to pull the drawer. Drawers that worked fine the last time they were pulled may now 
be impossible to open due to a malfunctioning cam system in the back of the rack. Since 
the weaker shoulder muscles are primarily involved in these lateral motions, it is 
recommended that the upper limits of force that the shoulder must provide be limited to a 
level of about 15 pounds force. Many of these lateral pulls are also performed with the 
arm in elevated postures, which further isolates the shoulder muscle and increases the risk 
of injury. 

Calculations performed using the 3DSSP and a theoretical worker that is 63" tall and 
about 135 pounds indicates that between 10% and 30% ofthese workers will not be 
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capable of performing this task when the force needed to pull the drawer is in excess of 
about 20 pounds force. High frequency exertion of significant force, especially when it is 
unexpected, increases the risk of injury to the shoulder, arm, hand and back. 

Ergonomic Risk Factors to the Shoulder, Low Back, and Hand: Procedural Increases 
in Repetition 

Workers are encouraged, or in some 
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cases required, to "continually" clear sort 
pockets before they were 50% full. 
National guidance recommends waiting 
until pockets are 75% full. One site 
issued a memo to this effect, which 
seems to have resulted in an increase in 
repetition as measured by the reduction 
in the time spent between transfers from 
the sorter pocket to the rack, as can be 
seen in Graph I. Premature emptying of Graph 1 -Frequency Sampling & Comparison of 3 Sites 

pockets increases the frequency of all 
motions used to transfer mail from the sort module to the 1226F racks. It also may 
encourage the use of frequent finger grasping using one hand to move mail from pockets, 
instead of the use of the two handed sweep motions recommended when larger amounts 
of mail are moved. Additionally, it encourages continual walking along the full length of 
the stacker modules to sweep, monitor and clear mail from pockets. Continual removal 
of smaller bundles of mail increases the risk of injury to the hand, arm, shoulder, back, 
and lower extremity, as well as full body fatigue. 

Ergonomic Risk Factors to the Body: Generalized Fatigue 

Most workers perform their sweeping task in a manner that increases the overall fatigue 
of the task. They are on their feet for the full period of their shift. There were no chairs, 
stools, or lean bars observed at any facility. The lack of such devices limits the 
opportunities for micro pauses throughout the work day. Workers are working in excess 
of 200 sort pockets, which were more than was recommended in Postal guidelines. 
Reducing opportunities for rest and recuperation, and working more than the 
recommended number of pockets, increases worker fatigue and the risk of injury. 
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Ergonomic Risk Factors to the Shoulder and Hand: Increase in Repetition, Awkward 
Postures, and Grasping 

Poor design and maintenance of 1226F racks make it 
difficult, or in some cases impossible, to pull rack drawers 
out. In other cases, the drawers may pull all the way out and 
fall to the floor. Many workers do not even attempt to pull 
out the drawer that supports the mail tray during the mail 
transfer process since they never know about the condition 
of the hardware and the result of their efforts. As can be 
seen in Figure 7, top panel, if the drawer is not used, a 
smaller portion of the available space within the tray is 
exposed. Smaller volumes of mail must be moved more 
frequently when a smaller portion of the tray is exposed. 
Additional forceful exertions with the right arm must be 
used to push the mail to the back of the tray after it has been 
deposited, and increased hand, arm and shoulder force must 
be exerted to push and wedge mail into the smaller space. 
One hand or a leg must often be used to support the tray 
during the deposit process, which means many transfers are 
performed one handed or using awkward and unbalanced 

Figure 9 - The entire tray 
is available when it is 
supported by the rack 
drawer. 

postures. Filling the mail tray without the support of the drawer encourages more 
frequent and forceful motions and the use of one handed transfer and accentuation of 
awkward postures. All of which increases the risk of injury to any body part used in the 
transfer of mail, specifically the shoulder, arm, and hand. Additionally, if the drawer 
pulls out, there may be contact injury to the foot or leg 

Additional System Wide Concems 

Some ergonomic risk factors observed during the evaluations pertained to all workers 
involved in the DBCS task and are not position dependant. These may include: 

Work Process: Machine Layout 

Many of the facilities are in the process of consolidation, resulting in more machines in a 
fixed space. When adequate space, as defined by the manufacturer, is not provided for 
the DBCS, there are a variety of problems that occur. More trays must be carried longer 
distances; carts must be pushed or pulled longer distances; there is more rearrangement of 
racks and carts; there is an increase in the use of awkward postures since there is less 
room to properly lift and move materials; and trays are often stacked much higher on top 
of 1226F carts since there is less room for off-stacking. Increasing the frequency and 
severity of these stressful risk factors greatly increases the risk of injury. 
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Work Process: Extended Exposure to Rb-.k 

it or not at alL 
Without proper rotatlc:m, 

chance of and 

Work ProceS.\'es: Right Shoulder, Arm alld Hand bttensive 

Feeding and Sweeping the DBCS is a predominantly right shoulder intensive task. 
Feeder tasks that require significant use of the right shoulder include: reaching to the 
back of a cart to grab tray handles, lifting a stack of mail from the jogging shelf: and 
pushing a stack of mail from the jogger to the feeder. Sweeper tasks that require 
significant use of the right shoulder include: reaching into a pocket to lift the paddle and 
pull the mail forward so it can be removed, lifting the mail for transit to the tray, placing 
the mail in the tray, pushing mail to the back of the tray, pulling open the rack shelf to 
place the mail in the tray, pulling the full tray out of the rack, pushing and lifting the tray 
up onto the top of the rack, placing the trays into the transport devices since the tray must 
be turned so the label is out towards the front, and pulling racks and carts around the 
work t1oor. There is very little variation possible in this task and the right shoulder gets 
very little rest and recovery time. During interviews, the majority of workers at all sites 
indentified the right shoulder as the site of t:,1featest pain. Concentrating the stress of a 
task to a single part of the body significantly increases the risk of injury to that body part. 

Organizational Structure: Increased Exposure to Risk Factors Caused by High 
Volume Days 

Mail volumes on some days of the week, Sundays and holidays, are much higher than 
normal and, according to workers and management interviews, is inadequate 
staJt1ng to the mail the same 
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ad<ire·ss problems at 
srgmt1tca11t portion of the time on the shifts 

is not performed. Finally, it was reported rlnrn1n 

Sl!nP1n!1crn·c have ignored complaints, clerks to "work 
through" the pain, or have discouraged the reporting of the injury. This fosters a 
perceived lack of "caring" about the worker and encourages workers to take care of their 
work related injures themselves by their own physician for treatment. All of these 
factors contribute to a diminished capacity to formulate appropriate interventions which 
increase the risk of future injury. 

Organizational Structure: Increased Exposure to Risk Factors Caused by lncremwd 
JWail Volume and Throughput 

According to the observations and data secured t1·om the various sites the typical DBCS 
is processing about 90,000 to 150,000 pieces of mail per shift. We occasionally saw 
machine throughput listed at about 200,000 per shift, but none of the machines we 
directly observed or video taped were working at this pace. Volumes reported during 
interviews indicated that a few years ago mail volumes in the 200,000+ range were 
routine. Injury levels appear to have dropped over the last 2 to 3 years in conjunction 
with the reduction in volume. This relationship will need to be reassessed as inaccuracies 
in the Postal recordkeeping program are corrected. 

Preliminary NIOSH Revised Lifting Equation (RLE) calculations were pertom1ed using 
the frequencies observed at several of the investigated sites. These calculations produce a 
Cumulative Equation (CLI) of about to 1 A value of 1 or lower is generally 

urr.rlz.c>rQ can perfonn the with a minimal 
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Organizational Structure: Structural Integrity ofivlail 

Po.<;'sible Control Options of Ergonomic Risk Factors 

Some simple and isolated ergonomic related factors can be eliminated or reduced by 
implementing a single task specific means of abatement. When evaluating cases such as 
this that involve capital intensive machinery and complicated processes with multiple risk 
factors generally they are best addressed by means of specific and programmatic 
components, as part of a comprehensive ergonomics program. These components 
include accurate injury and illness record keeping, medical management and treatment 
for workers suffering work related injuries, work place analysis of jobs and tasks to 
assess hazards and steps to abate them, engineering, administrative and work practice 
controls or actions to eliminate or reduce the hazards, and education and training of 
workers and management If an ergonomic risk factor is to be addressed on an 
incremental basis to determine the effectiveness of a specific control strategy believed 
likely to provide a protective solution, it is important to track and evaluate the 
effectiveness of the results in a timely manner and to implement additional control 
measures if initial controls fail to eliminate or reduce worker exposures. 

Task Spec(fic Interventions 

The evaluation of the Delivery Bar Code Sorter work station suggests that there are a 
number of specific measures that can positively address these hazards. They involve the 
use of engineering, administrative, and work practice controls. The following actions 
should be considered when dealing with these conditions . 

• 



• Ensure that all cutting devices for cutting sleeve bands are sharp so as to minimize 
forceful exertion during the band cutting process. This may include a scheduled 
preventive maintenance program or another program where workers can request 
new cutting blades when they feel it is needed. If the request program is to be 
used, workers should be trained as to when and how the request is made. 

• Develop a sturdy tray for mail. Many trays sag badly when loads that are heavier 
than about 20 pounds are placed in it. This makes the tray much more difficult to 
handle. 

• Remove trays from service when the structural integrity has been compromised 
and they are unable to hold the mail without sagging. 

• The current machines all are right shoulder intensive. Future engineering changes 
should consider alternative postures or motions that would enable variation in 
whole body movement patterns to provide rest and recovery periods. 

Controls for Feeder Tasks 

• 

• 

Ensure that latches and securing mechanisms on all carts are properly maintained . 
Ensure that the wheels ro11 smoothly and with the least possible effort. Also, 
ensure that the brakes are easy to engage and hold firmly during loading tasks. 

Provide a height and tilt adjustable staging table, stand, or platform in the direct 
vicinity of the jogging table. It must be ""='""'"""''"'"'~="-~""'~'""'""" 
directly adjacent to the jogger and positioned aonm. W'NI4M 

so the worker can stand close to it. It could be 
in line with the jogger or perpendicular to the 
jogger. It should be height adjustable so short 
and tall workers can place trays without torso 
bending, minimize exertion of shoulder or arm 
force to lift the tray up to the stand, and 
maintain the elbows close to the body. It 
should be tilt adjustable so the tray is angled 
toward the worker. This will allow workers to 
remove mail from the tray while minimizing 
wrist deviation and eliminating the need to lift 
mail up and over the sides of trays. An 
example of such a staging table is shown in 
Figure 10. Current staging tables could be 
modified to tilt the mail tray towards the employee. 
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Figure 1 0 This stand 
moves easily around the 
work area, is height 
adjustable and tilts for easy 
access to tray contents 



• Reduce the depth workers must bend and reach when dealing with transport 
devices. Provide height '1 t ·····~ fJ 
adjusting floors for APCs, 
BMC, nutting trucks and 
hampers or permanently 
raise the level of the floor. 
Limit the use of hampers 
unless they are the canvas Figure 11 - Height adjustable bottom raises as 
type and have shock cords lo~d. is.removed so l~ad height is maintained to 
to automatically raise the mmtmtze torso bendmg. 
floor as weight is removed or have some other sort of height adjustable 
mechanism. The orange hampers are not suitable for use with trays which require 
the use of two hands for removal unless they have a false bottom that raises the 
tray to about waist height. Figure 11 shows one mechanism which uses springs to 
automatically raise the level of materials within the device. As the weight is 
reduced by removing product the level of the floor is raised. This type of 
mechanism could be used on any kind of transport device. 

• If side rails are used on conveyor system, they should be removed at positions 
where worker must access trays of maiL A cutout or open space in the railing 
system, should be provided so workers can grasp the hand cutout and pull the tray 
close to their body before lifting. 

• Develop a sturdier tray system for heavier mail. Lab tests, with a limited number 
of MM trays (corrugated plastic as well as cardboard), show deflection and 
folding when loads in the range of 18 to 24 pounds are moved. Loads which are 
heavier than about 25 pounds create significant deflection and tend to fold in 
towards the middle. Heavier loads should either have a sturdier tray or perhaps 
could be double trayed to provide more support. Tests using double trays showed 
no defections when 29 pounds of mail was added and carried. 

Controls for Sweeper Tasks 

• Provide a second set of 1226F racks for all DBCS that are to be used for DPS 
sorting and ensure that there is adequate space to properly place these racks. This 
will reduce the number of trays that are lifted to down stack the racks onto other 
transport devices such as nutting trucks and will reduce the number of deep torso 
flexions performed on DPS sorts. This is recommended in DBCS documentation 
and will greatly reduce the need for off stacking. 
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• If a second set of racks can not be incorporated, 
develop a new cart for movement of mail between 
I st and 2nd pass. This cart would need to fully 
support all trays in the proper order and must be 
height adjustable to minimize elevated reaches and 
torso bending. A device similar to that shown in 
Figure 12 is already in use at several postal sites 
and could be easily modified for use at the DBCS. 
At some sites, especially those using a 3 tier sorter, 
a nutting truck or open, flat-bed cart, has been 
used for this purpose as a collection cart. The 
hazard of this process would be greatly reduced by 
increasing the height of the bed or the addition of a 
height adjustable bed. 

Figure 12 Example of a 
height adjustable device 
will allow most lifts to 
be performed at a 
desirable destination 
height. 

• Investigate the feasibility of lowering the overall height of the 1226F racks. 
Lowering the rack height by a few inches can be of benefit to shorter workers, 
especially when they place trays to the top of the rack. This only slightly increases 
the hazard to taller workers. This intervention was seen in one of the sites visited 
and was reported during interviews to have reduced the stress of the task 
somewhat for shorter workers with no increase in complaints from taller workers. 
Preliminary calculations indicate that lowering the rack tiers by 2 inches each 
would allow a larger percentage of workers to work at or below shoulder height, 
but would only increase torso flexion for a 6 foot worker by about 11 degrees, 
which would not raise the compressive levels above the Back Compression 
Design Limit established by the Michigan 3D Static Strength Prediction Program. 
This intervention would be particularly advantageous at 3 tier DBCS machines. 
The racks associated with these sorters only use 3 of the 4 shelves during the 
collection process. Removing one of the shelves would allow rearrangement that 
would place more of the shelves at ergonomically desirable heights. Elevated 
reaches could be limited by lowering the upper shelves and lower shelves would 
still be at acceptable heights. 

• Investigate lowering the front of the 1226F racks to reduce the upward tilt. This 
will reduce the overall height that mail must be lifted to and should not 
significantly affect the stacking of the mail. Currently, almost all mail falls 
forward in the tray and must be pushed back up when more mail is added. Also 
four tray position racks in use in some locations do not have a backward tilt and 
seem to position mail in a manner similar to that seen with the 1226F racks. 

• Evaluate the cam stops on the back of the 1226F racks to determine if a better 
design is possible or if the cams could to be removed. The force necessary to pull 
the drawers out is seldom more that a few pounds without these stops. One 
facility had a large percentage of their racks that had the stops removed and there 
were no reports of problems with the racks falling over. Pertorm a set of tests in 
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• 

• drawer to be pulled out ser>anltely 
use cortta111s four 
come out at once limits access and mcreases 

• Evaluate the process tor sleeving trays from the 1 racks to determine the 
physical stress workers experience when performing this task. Provide access to a 
sleeving table, shelf or rack if the evaluation determines this would decrease the 
physical stress on the workers and not increase the handling of trays. 

• Ensure that the electrical and mechanical components of the DBCS machine are 
of good quality and function properly to eliminate machine reading errors. It was 
reported that some of the rollers and other parts in the sort stackers were being 
replaced with inferior parts that were not capable of properly moving and sorting 
the mail. These reports indicated that the new parts could not properly stack the 
mail in the pocket to the desired stacker depth of 75%. 

• Remove or improve the portions of the TMS conveyor that are non-functionaL 
Remove conveyors that are on top of racks unless a functioning TMS system is 
used to transport the filled trays to their final destination. If trays are merely 
placed on the conveyor so they can be removed at the end of the sort line, the 
conveyor should be removed since this process increases the number of lifts to 
elevated locations by as much as double. Filled trays should be removed from the 
back of the sort racks and placed directly on the destination transport cart. 

• a micro break 
sw~~epmg or teedmg 

• 



po(;Kets are 

Practice Comrols 

Ctmtrolsfor both the Feeder and the Sweepers 

• 

• Standardized rotations should be implemented to provide necessary rest and 
recovery time. Although USPS Headquarters' documents recommend rotation 
every 30 minutes, many interviewed suggested that this be increased to 
45-60 minutes. There may be variation on when the rotation should occur, but it 
should not be longer than 60 minutes. This will reduce the chance of overuse of a 
single body part since the sweeper and feeder job have somewhat different 
emphasis on the part of the body used. 

• Develop a rotation schedule between different DBCS machines. Consider the 
quantity and composition of product run, sort plan, the volume and the mail 
weight and employee input when developing clerk rotation schedules. 

• Evaluate other tasks that clerks are capable of doing and develop rotation schemes 
that could include the AFSM, SPBS, and manual sorting. Rotation schedules 
should provide tor a variety of tasks which allow different muscle groups periods 
of rest and recuperation. 

• Schedule rotations between feeder and sweeper positions during the DPS to 
ensure that the initial feeder on the first pass does not begin the second pass as the 
sweeper. This will prevent the same mail clerk from perfom1ing the most 
physically demanding tasks. 

• Minimize 
at new srano1n. 

that will be t•p<;:,rH·tcvf 

bundles. 



• 

• 

• Provide maintenance to slide assemblies to ensure that 
are in good working condition prior to the beginning of each Tour. This 

ensures that the drawer is functioning and reduces the needed to perform 
the task. Alternatively, investigate new designs for the 1226F rack that eliminates 
the cam mechanism. 

• Detetmine the pull forces for drawers, forces for opening the latches on the 
webbing restraints, opening and closing gates, and push and pull forces to 
maneuver items around the work floor. Use the forces determined to develop 
appropriate specifications for these items. 

• Provide an individual identification method for recording and tracking 
maintenance on each piece of equipment such as containers, carts and racks. 

• Repair all containers and carts so that wheels, brakes, gates and locks operate 
easily and securely. Ensure that latches and securing mechanisms on all carts are 
properly maintained. Ensure that the wheels roll smoothly and with the least 
possible effort. Also, ensure that the brakes arc easy to engage and hold firmly 
during loading tasks 

• Ensure that the racks and drawers have adequate space above the drawers to 
handle the size of mail and the clerk's hands . 

• 



• 

• IPUP"''n a to Generally, that more than 
pounds should be ta.}:;gea or marked and should not be handled by a 

person. 

• Ensure that 
the elbows to 

weighing more than pounds are placed at a height to allow 
in close to the body and with minimal torso bending. 

• Provide mail preparation assistance to desleeve and remove the bands. Cull and 
prep the mail at a work station prior to transporting to the feeder station. 

• Minimize the use of rubber bands on small bundles of mail that will be resorted 
again at the new station. Use the small mail trays to hold small bundles. 

Controlsfor Sweeper Tasks 

• Relocate the stacker bin for miss-sorts from the far end to the front end of the 
smiing machine to reduce the walking distance needed to clear this bin. 

• Assess all Tour 3 and Tour I sort plans and, where possible, consolidate bulky, 
heavy, or high-volume mail to the middle tiers during the primary sort 

• Modify sort plans (especially primary sort) for four tier machines to minimize use 
of the bottom and top stacker bins. Discuss changes in the sort plan with the 

familiar with the task prior to reorganizing the smi plan . 

• 



across it to a 

• 

• is unobstructed 
other transport rtP,!H'f'c allow tor mzme:uvering 

racks and other transport rtP'1'"''~c n,et\1/ee·n the first and second DPS 
obstructions. 

without 

• Evaluate the rack locations to ensure that there are additional access points to the 
back side of the racks. This will minimize the need tor up stacking and reduce 
travel distance for the sweeper. 

• Use an empty small tray as a spacer in a large tray instead of using rubber bands 
to secure mail. 

• In the final pull down of trays, it is recommended to combined trays whenever 
possible so long as the total tray weight does not exceed about 25 pounds and 
there is adequate hand clearance. This will reduce the numbers of trays being 
lifted during a shift. 

Administrative Controls: 

• Ensure that there is adequate space provided for all placements, storage, and 
maneuvering of all DBCS machines, racks, and transport devices, as outlined in 
the postal documentation. This will include space justification for high volume 
times. 

• Ensure that there is unobstructed aisle space allowing for staging of empty 1 
racks and other transport Also, allow adequate aisle 

the loaded 1 and other the 
sec•:md DPS 

• 

• 



• 

• 

Adjust 
during Tour 3 and Tour 1 who work 

This includes computer logistics support, maintenance 
(as necessary), and administrative support. 

Ensure management station all tours are knowledgeable of ergonomic 
risk factors. 

Investigate shifting sort schedules so more workers are on shift during 
daytime hours when the majority of management is present. Productivity 
and moral have been shown to be higher on day shifts. 

Adjust staffing levels or expectations of mail moved for periods of 
unusually heavy mail volume periods (Sunday nights, holidays and final 
pull down and dispatch). 

o The pressure to "get the mail out" is pervasive and speed required at the 
end of runs to meet the dispatch deadlines often forces workers to 
disregard proper lifting techniques and procedures. Staff assignments and 
expectations should be adjusted for this peak workload. 

• Train all workers to fully open all webbing and gates to improve access to mail 
trays. Instruct workers to pull trays toward their body and then lift rather than 
reaching to the back of transport device. This will minimize reaches, torso 
bending and and improve access to hand holds . 

• 

• 



Programmatic Interventions 

or had, 
understanding of the problems and better acceptance 

The following components of a comprehensive program should be implemented to 
provide a foundation tor those interventions previously identified in this report. They 
also will be the foundation for development of new solutions as the process continues to 
develop over the coming years. 

Recordkeeping 

• Recordkeeping is an important factor in discovering where problems are 
occurring and in providing accurate data for safety and health personnel to 
address these problems in a timely manner. 

Promote a climate for accurate and timely repmiing of musculoskeletal 
disorder injuries. Supervisors should not encourage clerks to ''work 
through" the pain, diminish the injury or discourage the reporting of the 
injury as these actions promote non-reporting of injuries and encourages 
clerks to seek treatment without employer notification of the clerks' 
injuries. 

Develop an on-going process to track and trend DBCS musculoskeletal 
injuries and illnesses. 

Provide all supervisors, including all 2048 temporary supervisors, training 
l'PI<ltF•rl e:rgcmo,tnJc injury assessment and reJ)Ortmg pro1::::ec1m·es. 



Training 

\Ur\rVPrc WhO report 
env'tronment eva.luated by or 

lVl<ln<lg<:~r to help decide whether or not the work exposure either or 
contributed to the resulting condition. Ensure there is a of the 
assessment 

Ensure that all clerks are trained in signs and symptoms of ergonomic 
related injuries and illness so they can recognize and report these 
conditions at an early stage of development Ensure that they understand 
the reporting procedures, including who and when to report. 

• Provide ergonomics training by a knowledgeable instructor to all workers 
including temporary and casuals on an annual basis so they can effectively 
participate in the ergonomics effort. This training includes recognition of 
workplace MSD risk factors, signs and symptoms of MSDs, job analysis methods, 
skills in problem solving and best practices to perform the tasks. More advanced 
training should regularly be provided to key individuals, by a person who is 
competent in ergonomic principles and how these principles relate to the DBCS 
machines. 

• Provide all supervisors, including all 2048 temporary supervisors, training in 
work related ergonomic injury assessment and reporting procedures. This will 
ensure that the OSHA records accurately represent the injuries that occur at the 
DBCS or any other machine used the clerks . 

• 



• 

communication between in the DBCS process m<;ludn1g; wc1rkers 
m<:ma.geme:nt, unions, equipment suppliers, USPS Headquarters. 

• Resume a comprehensive ergonomics program to provide a mechanism of 
continual communication between workers and management, and between the 
local units and the USPS Headquarters. This will facilitate identification of 
hazardous situations and development of solutions. Create and implement an 
ergonomics committee. 

Ensure that the committee has representation from management, all DBCS 
operators, maintenance, safety, medical providers or health, and 
engineering and In-Plant Support. 

Designate an ergonomics committee chair and provide the chair with 
access to the safety committee, local management, and, if needed, 
Headquarters management and engineering support. 

o Demonstrate management commitment by allocating the necessary 
resources to the ergonomic committee. The committee activities may 
include regularly scheduled inspection tours, analysis of tasks, meetings, 
investigation of new processes or tools, training, and evaluation of 
employee complaints and suggestions. 



PttPe1r1v•"rH''"' of controls proposed to eliminate or re(1uc:e 
t<>f'1"nrc: identified at each DBCS mach1ne. 

• Evaluate control effectiveness to eliminate or reduce the ergonomic risk factors 
identified at each DBCS machine. 

Jlcfedical Atanagement 

• Develop a medical management program which improves communication and 
cooperation between the injured workers, medical providers, and management for 
appropriate identification and treatment of musculoskeletal injuries and illnesses. 

• Ensure that medical providers and the supervisor assist the clerk in return to work 
placement and ensure that a clerk is not placed in a task that may aggravate an 
injury. Ensure the supervisors fully understand the MSD risks associated with the 
tasks and do not violate the work restrictions. 

• Analyze the physical demands of the job to determine if the tasks are within the 
work restrictions. 

• Develop a recognized procedure to document musculoskeletal disorders or 
injuries and ensure that all supervisors are trained about their role in this 

• so can 



awmcumg revenue stneann, 
machine must be It was noted in USPS do,cmnentactlo'n 

current of the DBCS was "interim method. Unfortunately this 
"interim solution" in place for over a decade. If improvements are 
to be to this machine it will be to use a team effort to insure that 
ch<m};es are appropriate and accepted. This team must consist of DBCS operators, 
labor, management, and engineering from both headquarters and the field to develop 
an acceptable ergonomic solution that will eliminate or reduce ergonomic risk factors 
addressed in this report. 




