You make your travel plans to fly to Denver on next Sunday night and return on Friday. You call

the divisional quality manager responsible for the Denver plant and ask him for information on the

EQ (Excellence through Quality) program which is being introduced through out the division. He

sends a three-inch thick manual to you via plant mail. Between your other duties for the week,

you somehow find time to read through about 2/3 of the manual before Friday evening.

Next Monday, when you arrive at the Denver facility, as per Canbide protocol, you check in with

the plant manager’s office, sit through the standard plant safety briefing, and walk into the plant.

You meet Mr. Hamm, the group leader of the dispatching and transportation-scheduling group in

his cramped office in the corner of a large warehouse. Since you and Mr. Hamm worked together

last year and have a fair relationship, you exchange pleasantries and start your informal

interview. You first go over the report you did last year on this facility:

“The Denver location handles an average of 52.7 trucks per day. On Tuesdays and

Fridays, the count is usually over 75 trucks. About half of the shipments are set-up by

Transportation-Scheduling but can be rescheduled to adjust product pick-up times with a

four-hour notice to the designated carrier. The remaining shipments are set-up by the

customer either using the customer’s or contracted equipment. These vehicles often just

show up at the gate, sometimes with an unannounced purchase order in hand.

Canbide’s current contracts with their carriers allow drivers to wait up to 1 hour at any

single loading facility without incurring demurrage. Canbide claims to achieve a 90%

success in maintaining a 2-hour gate-to-gate service time with no truck spending more

than 4 hours gate-to-gate. If customer owned trucks are made to wait, then “goodwill”

suffers.

Regardless of whether the truck is scheduled by Canbide or contracted by customer, all

trucks have to transit throughout the plant to pick-up their full complement of items.

Sometimes, truck drives will get impatient and move to another loading facility in the

plant. This, of course, adds unnecessary traffic, aggravating the union safety committee.”

Mr. Hamm says that things are about the same, except that the average daily volume is now 59.1

trucks per day, Tuesdays have reached 91 trucks, and that the record Friday was 83 trucks. He

believes that many of his chemical distributor customers check their inventories on Monday

mornings and decide later that day what products they wish to order for the week. They cut a

purchase order and send their truck to the Denver location to pick up the products; explaining

why there are many trucks on Tuesdays. Mr. Hamm believes the Friday peaks are partially due to

opportunistic back-hauls. You spend the rest of the day observing truck loading operations and

visiting and interviewing the dispatching and transportation scheduling group. For the EQ

program, the department is collecting data on the number of trucks, time of arrival, time of

departure, time spent in the plant, and so on.

On Tuesday, you next visit the quality control laboratory, located in the far eastern corner of the

plant. You are not an engineer or scientist, but the laboratory looks clean, orderly, and

professional. Your conversation with the chief chemist reveals that his department handles a wide

variety of analyses. His group analyses samples of all incoming raw materials to verify the

identification and specifications are correct. Second, his group runs quality control analyses on

specified WIP (work in process) materials. Third, his group runs analyses on every outgoing

shipment. Fourth, his group responds to any special request for analysis from any production

department. He tells you that his performance goals state that tests of incoming and outgoing

materials must be completed within one hour of arrival at the lab. For WIP materials, his

performance goals are three hours. Special requests from production units pre-empt all other

work and are completed as soon as they arrive. Under normal circumstances, analyses of

incoming and outgoing materials receive the highest priority, since there is a driver with vehicle

waiting for the results before the material can be unloaded or released from the plant. Quality

control analyses on WIP materials are less time sensitive and are performed when time permits.

Often, WIP analyses are completed during the midnight shift when there are normally no

incoming or outgoing shipments. Naturally, when a production process gets out of control, his

group provides prioritized support to that unit until the problem is identified and controlled. You

ask him about his productivity figures and he proudly points out that his group has maintained

93.2% utilization for the past nine months. Now, in addition to the technical laboratory results,

everyone is recording the number of analyses which are performed, the pass/fail rates, and

causes of failures. Finally, you observe a hand-written schedule on the wall that indicates that

laboratory results are normally distributed twice each shift.

On Wednesday and Thursday, you visit various production units and operational departments.

The production units and departments are all professionally managed. You informally interview

various operators on all shifts, and you learn that everyone complains about the other two shifts,

that the other shifts don’t follow the same (proper) production procedures. Since shifts only have

minimal overlap at shift change time, the production process communication sometimes is not

clear. You also learn that an employee on a golf cart picks samples requiring analysis at the plant

laboratory up twice each shift.

On Friday, you observe the product loading facilities operation. The loading facilities are located

adjacent to the production facilities and are, therefore, scattered throughout the plant. Trucks to

be loaded sometimes report to the incorrect loading facility. They often make wrong terms and

sometimes spend 30 minutes backing out of a dead-end alley, and they commonly form queues

that impede other plant traffic. Since liquid chemicals are invoiced and sold by weight, every truck

first obtains its tare weight from the truck scales, located adjacent to the main truck entrance to

the plant. To determine how much material should be loaded in each tank compartment, the

quantity requested (in pounds) is converted to volume based on the density of that material.

Then, “innage” or “outage” charts are used to convert the desired volume to the target depth of

material in the tank. Loading is done by opening the hatch at the top of the tank compartment and

pumping the liquid product until the depth reaches the desired mark.

At the polyols facilities, the problem is more complicated. Canbide sells a large variety of custom

blended polyols to the automotive industry for use in forming seat cushions, dashboards, and

other parts. Polyols come in several “color” families, which are subject to cross-contamination.

They have viscosities similar to molasses. By using about 15 basic products, Canbide offers well

over two hundred blended products. A typical blend may use three to five of the basic polyol

products. The first (largest) component product is loaded using the procedures described above.

Next, the smaller component products are loaded sequentially. You believe that “layering” may be

occurring between sequential materials. Your suspicions about layering are confirmed by the

loading facilities operators who tell you that they routinely ask the truck drivers to drive around the

plant, making some sudden stops, to provide some degree of mixing. If samples are taken of the

non-mixed product in the truck, the product will always fail the quality control analysis.

Sometimes, the tank trucks have been “sloshed around”, sampled, failed and “sloshed around”

again up to four times before an acceptable sample was obtained.

