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ABSTRACT

Intern Experience at the Union Carbide Corporation 

Texas City Plant. (December 1981)

Donald Dwight Tippett, B.S., United States Naval Academy;

M.Eng., Texas A§M University 

Chairman of Advisory Committee: Dr. M. J. Fox, Jr.

This report presents a survey of the author’s internship 

experience with Union Carbide Corporation's Texas City Plant during 

the period July 1, 1980 through May 15, 1981. The ten and one-half 

month internship was spent as an engineering intern attached to the 

Maintenance Department, with access to virtually every staff and line 

component of the organization. The intent of this report is to 

demonstrate that this experience fulfills the requirements of the 

Doctor of Engineering internship.

The author's internship activities can be divided into three 

maj or categories which correspond to the three principal internship 

objectives. The first objective required a study of the organization 

and how the individual parts function together to produce results. 

This study was conducted by taking part in various diverse orienta­

tions and small projects throughout the organization. The second 

objective called for development of interpersonal and management 

skills. This was accomplished by participating in all forms of 

daily business activities, talking with and observing managers, 

receiving formal management training and taking advantage of every
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opportunity to practice these important skills. The third objective 

required an identifiable contribution be made to one or more 

particular projects. The three principal projects to which the 

author contributed involved inventory control, industrial hygiene, 

and maintenance workforce utilization.

The result of the internship experience was an appreciation for 

both the technical and non-technical aspects of operating a large 

chemical plant. The conclusion of the report is that the objectives 

were met and the internship requirement for the degree of Doctor of 

Engineering has been satisfied.
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FINAL SET OF OBJECTIVES 

DOCTOR OF ENGINEERING INTERNSHIP OF DONALD D. TIPPETT 

UNION CARBIDE CORPORATION, TEXAS CITY, TEXAS 

JULY, 1980 - MAY, 1981

CRITICAL OBJECTIVE

I. Observe the overall organization of the plant and learn how the individual 

parts function together to produce results. Place special emphasis on those 

areas with ongoing activities in my field of expertise so as to expand my 

education and broaden my knowledge.

SPECIFIC OBJECTIVES

An understanding of the functions of the "various components of the plant 

organization will be gained by spending time on board each component and/or 

undertaking a specific project or projects in the particular area of concern.

A. Staff Components:

1. Employee Relations

a. Ongoing exposure integral to several projects.

b. At least one major project (see Critical 
Objective III).

c. Attend monthly Plant Union Committee Meeting.

2. Industrial Hygiene - Major Project.

3. Job Analysis/Training - Orientation; possible major project.

4. Purchasing - Ongoing exposure integral to materials manage­
ment project.

5. Environmental Protection - Orientation; possible minor 
project.

6. Corrosion Engineering Group - Orientation; possible minor 
project.



B. Maintenance Components:

1. Materials Management - Major project.

2. Maintenance Project Engineering - Major project.

3. Maintenance Planning - Exposure to Equipment Reliability, 
Instrument and Electrical Groups.

C. Operations Components:

1. Olefins Unit - Orientation tour of duty of about one 
week's duration.

2. Energy Systems - Orientation in following areas is 
planned:

a. Water treating/cooling towers.

b. Steam/Electrical generation.

c. Shift Production Supervisor.

3. Inventory Planning and Control (IPAC) - Orientation.

4. Product Distribution (In-Plant and Marine Terminal) - 
Orientation.

D. Plant Managers' Department - Project (s) designed to provide 
perspective from the top of the organization. Specific 
activities yet to be identified.

CRITICAL OBJECTIVE

II. Take every opportunity to develop interpersonal and management skills.

SPECIFIC OBJECTIVES

A. Study and practice the techniques of the Union Carbide Management 
System (UCMS).

B. Participate in discussions involving philosophy of management and 
the organization with company managers. Remain alert for valuable 
information and experience to be gleaned from daily routine activities.

C. Organize and conduct effective business meetings involving numerous 
individuals from diverse parts of the organization and accomplish 
specific goals.

D. Study and participate in the Union Carbide Interaction Management 
Program for supervisors.
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E. Attend Maintenance Department Awareness Program (DAP) to observe 
management practices and leadership exhibited by senior department 
managers.

F. Develop capability to compose effective memoranda, letters, and 
other types of written communication.

CRITICAL OBJECTIVE

III. Using the information gained in the previous objectives, make an

identifiable contribution to one or more particular projects.

SPECIFIC OBJECTIVES: Major Projects

A. Materials Management Vendor Stocking/Inventory Reduction Program.

B. Employee Relations Project(s).

C. Industrial Hygiene Projects.

D. Maintenance Project Engineering Project.

APPROVED BY:

1h. 9. W /
Dr. M. J. £6x, Jr., I EN' 
Chairman of Advisory Committee

CrryN. C. Ellis, I EN 
Department Head and Committee Member

Professor G. L. Gilmore, IEN 
Committee Member

Donald D. Tippett 
Doctor of Engineering Intern

Dr. P. S. Rose, FIN 
Graduate College Representative

r. J. U~ McNeal, MKTG' 
Committee Member

College of Engineering Representative



The foregoing is the listing of objectives which was developed 

by the intern and the internship supervisor and submitted for Advisory 

Committee approval during the second month of internship. With one 

exception, each objective was met or exceeded. In fact, several 

additional activities, not originally listed, were carried out. These 

served to further enhance the internship experience.

The lone objective which was not met during the internship was 

Specific Objective B under Critical Objective III which calls for a 

major project in the employee relations area. While considerable expo­

sure was gained to the Employee Relations Department and the Labor Rela­

tions Division during the course of other activities, no specific project 

in this area became available during the internship period.



INTRODUCTION

This report describes the author’s Doctor of Engineering 

internship with Union Carbide Corporation's Solvents and Inter­

mediates Division plant at Texas City, Texas. The internship began 

July 1, 1980, and ended May 15, 1981. The internship supervisor 

was Mr. Merlin D. Lindsey, a Senior Staff Engineer and Maintenance 

Department Head.

Administratively, the intern reported to the internship super­

visor in the Maintenance Department during the entire internship 

(see Fig. 1). Functional control of internship activities was 

exercised by a number of different individuals throughout the 

organization, depending upon the particular project at hand.

Within the structure of the organization, the intern’s princi­

pal function was that of an industrial engineer serving as a 

consultant to the various managers requiring assistance in this 

general area of expertise. Since the plant does not have its own 

industrial engineering group, there were many opportunities for 

project work in this field.

The internship was not limited to traditional engineering 

problems, however. Through the efforts of the internship super­

visor, exposure was gained to virtually every staff and operational 

area by means of orientation visits and/or minor projects. Figure 2 

shows the approximate percentage of the total internship period 

spent performing each of the several diverse activities which 

comprised the total internship experience.
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ORIENTATION AND MINOR PROJECTS: STUDY OF ORGANIZATION, 
WORK IN REGIONAL PURCHASING

INTERPERSONAL AND MANAGEMENT SKILLS: TRAINING, 
MEETINGS, PRESENTATIONS, DISCUSSIONS.

INDUSTRIAL HYGIENE 
PROJECTS

MARINE TERMINAL WORKFORCE 
UTILIZATION STUDY

MATERIALS MANAGEMENT: VENDER STOCKING/LESS STOCK PROGRAMS
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TIME (%)
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FIGURE 2 Time Allocation Among Internship Activities



The result of working in both traditional engineering roles 

and in other capacities throughout the organization has been an 

appreciation for both the technical and non-technical aspects of 

operating a large chemical plant. This variety of experiences has 

provided a broad view of the organization which could not be 

achieved in such a short time within the confines of a conventional 

job description.

The intent of this report is to show that the subject internship 

with Union Carbide Corporation satisfies the internship requirement 

of the Doctor of Engineering Program. This will be accomplished by 

demonstrating that each of the internship objectives has been met.

Following the next section, which describes the internship 

company, this report is divided into three main sections correspon- 

ing to the three Critical Objectives. Each section documents in 

detail the activities carried out during the internship which serve 

to fulfill the objectives addressed in that section.

The page numbering is continuous throughout the report with the 

number appearing in the upper right comer of the page. In addition, 

appendices with more than one page contain their own page number fol­

lowing the appendix letter at the bottom of the page. For example, 

the third page of Appendix N would have N-3 at the bottom, in addition 

to the number in the upper right comer corresponding to this report.



THE INTERNSHIP COMPANY

The Texas City chemical plant is the largest of seven producing 

locations that make up Union Carbide Corporation's Solvents and 

Intemediates (S$I) Division. The S§I Division employs about 2800 

persons and realized sales of more than $691 million in 1980. If 

it stood alone as an independent company, it would rank 336 in the 

Fortune 500. The major products of the S§I Division are oxo alco­

hols, isopropanol, ethanol, and phenols. These chemicals are used 

in the manufacture of a wide variety of products from automobiles, 

appliances, furniture, and packaging to agricultural products, 

pharmaceuticals and synthetic lubricants.

The Texas City plant commenced operations May 21, 1941, and has 

been in continuous operation since then. It is a large plant which 

occupies 1,000 acres and contains over 250 buildings. Its work­

force consists of about 2,450 persons including 1,700 hourly and 

750 salaried employees. Of the total, roughly forty percent are 

concerned with maintenance, twenty-seven percent operations, ten 

percent distribution and the remainder is scattered among account­

ing, engineering, research, computing center, and others. The 

annual payroll exceeds $60 million.

The main raw materials used by the Texas City plant are natural 

gas, liquified petroleum gas (LPG) and various chemicals manufactured 

at other Carbide plants. These natural and refinery gases are com­

pressed, heated, and cracked to form ethylene, propylene, acetylene 

and many other chemicals. Sixty different chemicals and three plastic



resins along with Prestone II Anti-Freeze compose the list of end 

products which leave the plant. These in turn are the building blocks 

for hundreds of common consumer products from aspirin and skin lotion 

to plastics, film, and detergents.

The bargaining unit at the Texas City plant includes most 

production and maintenance employees with the exception of the security 

force, salaried technical employees, certain clerical employees, and 

supervisors. Members of the bargaining unit are represented by the 

Texas City, Texas Metal Trades Council, AFL-CIO. This is a composite 

organization composed of representatives from the various craft and 

operator’s unions whose members are employed by plants in the Texas 

City area. Figure 3 lists the member unions of the Council which are 

associated with the Union Carbide Texas City Plant.

In addition to the four major plant components, Maintenance/Ma­

terials Management, Energy Systems, Operations, and Distribution, the 

Texas City plant maintains a number of staff support groups. Among 

these are Accounting, Engineering, Environmental Protection, the 

Computer group, Industrial Hygiene, Safety, the Laboratory, and 

Employee Relations. Also located at the plant is the Gulf Coast 

Regional Purchasing group which has the responsibility for consolidated 

multiplant purchasing for the four Carbide plants on the Gulf Coast.



Boilermakers, Iron Ship Builders, Blacksmiths, 
Forgers § Helpers, No. 132

Bridge Structural § Ornamental Ironworkers No. 135

Carpenters § Joiners Local No. 973

Electrical Workers Local No. 527

Heat § Frost Insulators No. 105

Instrument Local No. 903, I.A.M.

International Association of Machinists No. 1446, 
Affiliated with District No. 37

International Union of Operating Engineers 
Local No. 450

Operating Engineers No. 347

Painters § Paperhangers No. 585

Pipefitters Local No. 211

Sheet Metal Workers Local No. 54

FIGURE 3 Texas City, Texas Metal Trades Council, 
AFL-CIO, Member Unions



SECTION ONE

Critical Objective I: Observe the overall organization of the plant 

and learn how the individual parts function together to produce 

results. Place special emphasis on those areas with ongoing activ­

ities in my" field of expertise so as to expand my education and 

broaden my knowledge.

A logical first order of business upon joining any new organi­

zation is to observe the workings of the various parts and learn how 

they interact with each other and with the external environment. 

Certainly this approach is in concert with the Doctor of Engineer­

ing Program’s requirement for the intern to become familiar with 

the various components of the organization and their methods for 

problem solving, in addition to traditional engineering design and 

analysis. Accordingly, study of the internship organization was 

made a major and ongoing activity throughout the course of the 

internship.

Orientation visits and minor projects formed the basis for 

study of the various component parts of the organization. Using 

these vehicles, a working knowledge of virtually every line and staff 

group in the plant was developed.

The documentation of this study which follows is divided into 

five parts: staff components, maintenance components, operations/dis­

tribution components, management components, and general orientation. 

Although somewhat more concentrated in the early stages of the



internship, the study of the organization and how its parts 

function together was basically continuous during the entire ten 

and one-half months. Consequently, the activities reported upon 

in this section took place throughout the course of the internship 

and are not necessarily in chronological order.

Staff Components

Employee Relations

The Employee Relations Department contains a number of 

important staff components such as training, labor relations, 

community relations, medical, and security (see Fig. 4). Although 

the opportunity to work on a major project in this area did not 

present itself, familiarity was achieved with most of the functions, 

of this department through orientation sessions, attending various 

meetings, and dealings with its divisions during the normal course 

of employment.

Training. A visit with the Training Division revealed that this 

plant, in concert with the local Monsanto Company plant, is using the 

task inventory method for conducting job analysis of the various 

maintenance crafts which are common to both locations. The first 

step in this method is to formulate a comprehensive task listing 

for each craft. Then a sample of the incumbents in that craft use 

this task inventory to indicate how much time they typically spend 

on each of the tasks. Based on the task inventory results, an 

apprentice training program is designed. This method produces a 

craftsman who is more thoroughly trained in the specific skills he
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will actually need to practice his trade. It also eliminates 

invalid training requirements which could be challenged in court. 

Knowledge gained in Job Analysis (IEn-689B) was very helpful during 

the study of this program.

The attendance at four Maintenance Crafts Apprenticeship 

Program Committee meetings was also helpful in achieving under­

standing of the apprenticeship program. At these meetings, the 

progress of various individuals was discussed. Also, future re­

quirements were analyzed to determine how many apprentices must 

enter the program now in order to fill craft needs four years hence. 

Since it does take four years to train a journeyman, the continual 

proper management of this training program remains crucial to the 

plant’s having adequate numbers of skilled craftsmen in future 

years.

Labor Relations. While the opportunity for a major project in 

the area of labor relations did not arise during the internship, 

considerable exposure to the Labor Relations Division was gained 

during the course of other projects. This was especially true of 

the vendor stocking/less stock project. Its labor relations aspects 

will be detailed in Section Three of this report.

Attendance at several monthly Plant Union Committee meetings 

provided an excellent opportunity to observe the Texas City 

labor-management relationship in action. This particular meeting 

serves as the fourth step in the grievance process as well as a 

general communications device. It is attended by representatives of 

the Labor Relations Division, interested managers, area union stewards



from throughout the plant, and union business agents.

These meetings were generally cordial and reflected the overall 

relationship that exists between the two parties in the plant. This 

relationship has been a fairly noncombative one and there has not 

been a strike at Texas City in over thirty years.

The Labor Relations Division itself seems to stand on some 

neutral ground between management and labor rather than functioning 

as purely a management representative. It appears to be more of a 

conciliator for the two parties instead of serving as management’s 

voice in the labor-management relationship. This arrangement was a 

totally unexpected one and was interesting to witness.

Observation and study of labor relations at Carbide Texas City 

was particularly enjoyable because of the excellent preparation and 

background previous coursework provided. It seems certain that an 

engineer who enters industry without some foundation in labor rela­

tions will soon find that his training is lacking a major ingredient.

Industrial Hygiene

An important staff function at any chemical plant is industrial 

hygiene. Three industrial hygienists and seven technicians operate 

a fully equipped laboratory accredited by the American Industrial 

Hygiene Association. This group performs various kinds of personnel 

monitoring as well as survey type services for all plant operations. 

Internship involvement in this area took the form of a major project 

and several minor projects which will be discussed in Section Three. 

Again, prior coursework was very helpful in allowing an immediate 

contribution to be made in this area.



Purchasing

Purchasing is a vital staff component of almost any type of 

business organization. Carbide Texas City has two distinct pur­

chasing groups - Plant Purchasing and Gulf Coast Regional Purchasing. 

Plant Purchasing consists of a purchasing agent and four buyers.

Their job is to supply plant users with the myriad of diverse items 

necessary to operate and maintain such a large facility on a 

day-to-day basis. Plant Purchasing, which may be called upon to 

buy anything from business cards to hundred thousand dollar turbine 

rotors, does most of its buying on a spot basis.

Blanket contracts for repetitive buying of the same commodity 

over the long term are the province of the Gulf Coast Regional 

Purchasing group, which is headquartered at Texas City. This group 

handles large scale regional contracts which address the common needs 

of all four Carbide chemical plants on the Gulf Coast. The group 

includes two purchasing agents, seven buyers, and administrative 

personnel.

Internship involvement was considerable with both groups. Liaison 

with Plant Purchasing was integral to both the vendor stocking/less 

stock and the industrial hygiene projects which will be discussed 

later. However, the most direct intern exposure to the purchasing 

function occurred when the opportunity arose to fill a temporary 

vacancy at a buyer's desk in Regional Purchasing for about six weeks.

The stint in Regional Purchasing proved to be a tremendous 

learning experience involving both purchasing practices and pro­

cedures and interorganizational business dealings in general. As a



18

regional buyer, the intern was given responsibility for a number of 

major commodities such as carbon and stainless steels, copper, steam 

traps, weld rings, laboratory glassware, nozzles, monel, and laboratory 

equipment. Every phase in the administration of these commodities was 

encountered from qualification of vendors, requests for bids, and bid 

evaluations, to the drawing up and awarding of blanket contracts and 

the periodic evaluation of vendor performance. Contact was maintained 

with and feedback sought from the plant user, invoice auditing, and 

the receiving departments in addition to vendor representatives.

During the course of this tour of duty, a number of contracts were 

awarded including one for slip blinds and weld rings for $80,000 and 

one for containers for $25,000r

The six weeks as a regional buyer provided a detailed understand­

ing of the purchasing function. They also offered the unique oppor­

tunity to represent the company, speaking for it during intercourse 

with the outside business community. The intern’s immediate super­

visor during the period in Regional Purchasing was Mr. J. E. Murray, 

Materials Manager, Southern Region.

Environmental Protection

A brief orientation visit was paid to the Environmental 

Protection group, which performs functions that are growing increas­

ingly important in the current atmosphere of extensive government 

regulation and public awareness of environmental concerns. Specifi­

cally, this group covers two significant activities: first, the 

monitoring, collection, and disposal of plant process wastes in 

accordance with existing schedules and standards as set by various



regulatory agencies; and second, liaison with plant managers, engi­

neering, production, and business managers working to improve new 

and existing processes to meet anticipated future pollution control 

requirements. The group consists of about twenty full-time employees. 

The visit with this group provided some appreciation for the magni­

tude of the influence of environmental considerations on the present 

day corporation's way of doing business.

Corrosion Engineering

The study of materials of construction and their corrosion 

properties is an important function in the design, construction 

and operation of a chemical plant. At Carbide Texas City there 

are two corrosion engineers and several technicians who deal with 

these problems on a full-time basis. The intern was fortunate to 

have the opportunity to attend a two-day training course dealing 

with materials and corrosion which was sponsored by the corrosion 

group. The training proved to be a good refresher of previous 

academic coursework received as a mechanical engineering undergrad­

uate. It also provided an appreciation for the magnitude of the 

corrosion problem in a large chemical plant. Aluminum, copper, 

nickel, iron, steel, titanium, zirconium, and their alloys were 

evaluated as construction materials. Also, ten different types 

of corrosion were investigated.

This concludes the discussion of the intern's study and orien­

tation activities involving functions classified here as being staff 

components. Certainly a number of the other groups encountered 

during the internship are designated as staff functions in some



instances. However, these groups will be dealt with in turn under 

other headings. The intern’s study and familiarization activities 

involving the organization’s maintenance components will be dis­

cussed next.

Maintenance Components

The Carbide Texas City Maintenance Department includes over 

forty percent of the plant’s workforce, or about 950 people. A 

large portion of this number are either journeymen or apprentices 

in one of the sixteen maintenance crafts found in the plant (see 

Figure 5 for craft listing). Also members of the department are 

laborers, stores and receiving clerks, toolroom attendants, general 

helpers, oilers, and truck drivers. The Maintenance Department has 

the considerable responsibility for both the scheduled and unscheduled 

maintenance of the vast amounts of sophisticated equipment operated 

by the several units in the plant.

The Maintenance Department was the intern’s sponsor and base 

of operations during the entire internship. Operation of the depart­

ment is the responsibility of the Maintenance Superintendent who has 

five department heads reporting to him (see Fig. 1, p. 6). One of 

these department heads served as the internship supervisor. As a 

result of this arrangement, the intern became quite familiar with 

the basic workings of the department and with some of the satellite 

functions attached to the department.

For regular maintenance functions, the plant is broken into 

three maintenance areas, each being the responsibility of a second



Air-Conditioning and Refrigeration Mechanic

Automobile Mechanic

Boilermaker, Blacksmith

Carpenter

Electrical Worker

Equipment Operator

Fire Protection Mechanic

Instrument Repairman

Insulator

Ironworker and Rigger

Leadbumer

Machinist

Painter

Pipefitter and Pipe Welder 

Test and Inspection Mechanic 

Sheet Metal Worker

FIGURE 5 Carbide Texas City Maintenance Crafts



line supervisor known as an area superintendent, who reports to a 

department head. Each area has a complement of daytime craftsmen 

and other assets sufficient to handle normal maintenance require­

ments in that area. There is also a shift maintenance group which 

provides for maintenance needs after normal working hours.

Another major component of the Maintenance Department is the 

group of maintenance shops such as the machine shop, sheet metal 

shop, carpenter shop, instrument shop, garage, pipe shop, and welding 

shop. These shops have more extensive capabilities than can be 

provided by the craftsman in the field.

Also reporting to the Maintenance Superintendent are a number 

of support functions such as field engineering, control systems, 

data processing, and equipment reliability. These groups serve both 

the Maintenance Department and others who need assistance throughout 

the plant.

Materials Management

The Plant Materials Manager reports to the Maintenance Super­

intendent and is considered a Maintenance Department Head. He is 

responsible for the plant stores operation and plant purchasing.

Since the optimal handling of inventory is one of the interests of 

the industrial engineer, the intern spent a great deal of time working 

in this area in many different capacities. A general description of 

Materials Management will be provided here. More detailed information 

concerning intern involvement will follow in later sections.

Working for the Materials Superintendent, who reports to the 

Materials Manager, are three first-line supervisors. These supervisors
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oversee such functions as receiving, bulk stores, the toolroom, 

small stores, satellite stores, investment recovery, expediting, and 

stores issue. The maintenance of computer order controls is also 

handled by this group. Each of these functions became very familiar 

to the intern during the course of several internship projects.

In the area of specific orientation activities and minor projects, 

one of the first assignments given the intern by the Materials Manager, 

Mr. J. L. Glass, was to evaluate the existing method for supplying 

compressed gasses to the remote Marine Terminal facility which lies 

a few miles east of the plant on Galveston Bay. Consideration was to 

be given to some type of vendor stocking arrangement whereby the vendor 

would bypass plant stores and deliver directly to the Marine Terminal 

on an as needed basis. This would eliminate some handling of the 

cylinders and lower in-plant storage costs. It would also reduce 

demands on the storeroom's delivery truck.

Study of the problem indicated that bypassing the storeroom was 

likely to cause the stores clerk's union (the Operating Engineers) to 

object that their work was being eliminated since they would no 

longer be checking in and delivering the gas cylinders. Liaison with 

Employee Relations suggested that a confrontation with a union was not 

desired on this relatively minor issue. This, along with the fact 

that the Marine Terminal's requirements for cylinder deliveries were 

infrequent, dictated a recommendation of no change in the current 

stocking method.

However, during the course of the investigation, it was dis- 

covered that the Carbide cylinder delivery truck was not complying



with Department of Transportation (DOT) regulations requiring a 

detailed bill of lading when it left the plant to travel to the 

Marine Terminal. This matter was researched with the Distribution 

Department's DOT expert and recommendations were made to bring the 

procedure into compliance with regulations.

This small project required contacts be established with several 

groups within the plant. It provided a feel for some of the government 

regulations encountered in business and proved to be an excellent 

introductory assignment.

Mother small orientation type project which was assigned early

in the internship by the Materials Manager was to conduct an evalua­
te

tion of consignment buying, as presented in a magazine article, for 

the purpose of assessing its value as an inventory reduction tool. 

Consignment buying involves the purchase of a large quantity of a 

commodity, possibly a year's usage, then having the vendor retain 

title to it until it is needed. The material may either be stored 

at the vendor's location or on the user's property. The idea is for 

the user to gain a measure of price protection and avoid inventory 

costs while giving the vendor a large order so he may take advantage 

of economies of large scale.

The memorandum presented in Appendix A was the result of a 

preliminary investigation into consignment buying possibilities at 

Carbide Texas City. Experienced purchasing personnel were interviewed

*Myron Frye, "Beef Up Buying Clout With Consignments," 
Purchasing, October 9, 1980, pp. 52-59.



along with storeroom supervisors. Various commodities regarded as 

possible consignment candidates were evaluated. Also the few com­

modities already operating under similar arrangements were researched. 

As a result of the facts discovered in this evaluation, it was decided 

not to move forward with consignment buying at the present time. 

However, a great deal of knowledge about purchasing and stores was 

gained in this small project.

Short Courses

On a number of occasions during the internship the opportunity 

arose to attend short courses on various technical and professional 

subjects. Four of these courses dealt with maintenance related 

subjects: vapor cloud training, a safety relief devices seminar, 

a gear seminar, and pre-startup safety review training.

The vapor cloud training was a general safety lecture on pro­

cedures to follow in the event a toxic cloud should be released 

either by a Carbide unit or by one of the neighboring plants. The 

safety relief devices seminar was presented by Mr. Otto Cox, Safety 

Relief Device Specialist from the South Charleston, West Virginia 

Carbide Technical Center. This informative session covered all 

aspects of relief devices including the types available, how to 

select the proper device, proper installation, and new developments. 

Again, earlier mechanical engineering training was helpful in realiz­

ing the full benefits of this lecture.

The gear seminar was presented by Prager, Inc., a custom gear 

manufacturer. It dealt with all types of gears, their proper appli­

cations, and troubleshooting gear problems.
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Before any unit or major piece of equipment is placed into 

service, a pre-startup review is conducted by an independent team 

consisting of from two to five members. The purpose of this review 

is to assure management that a facility is safe to operate by con­

firming that all aspects of safety and health have been considered 

and implemented in the design, installation, startup, and continued 

operation of the specific area of review. Several months after 

receiving this training, the intern was requested to participate on 

an actual pre-startup safety review team for a large new forklift 

truck being placed into service by the storeroom. A copy of the 

review team’s report is included as Appendix B.

Equipment Reliability Group

The Equipment Reliability Group is concerned with the analysis 
*

of the reasons for equipment breakdowns. It is also concerned with 

the testing and evaluation of operating equipment in order to dis­

cover possible trouble signals which can be used to predict and 

avoid breakdowns. The intern observed the testing of a large internal 

combustion engine where electronic analyzers were employed to evaluate 

vibration signals emanating from the machine. This data was then used 

to pinpoint the cylinders and valves in need of overhaul during an 

upcoming scheduled shutdown. Activities such as these result in the 

realization of considerable dollar savings and more efficient mainte­

nance operations.

Maintenance Planning

Scheduled periodic maintenance is a continuous process in a



chemical plant. Countless tasks must be performed on a regular basis 

just to stay even with noimal wear and tear on equipment. The coor­

dination and scheduling of the men and machines required to conduct 

this preventative maintenance is the responsibility of the Maintenance 

Planning Group. Maintenance planners estimate the number of crafts­

men from each craft required to complete each task during a scheduled 

shutdown period. The use of major pieces of equipment must also be 

coordinated. Limited resources must often be apportioned among several 

simultaneous major shutdowns; unpredictable emergency breakdowns, 

which can ruin the best of plans, may occur at any time. Thus, the 

planning function can become a very complex undertaking.

The intern had the opportunity to follow the maintenance planning 

sequence for the overhaul of a large separation column with one of 

the maintenance planners. The entire operation, from initial estimates 

of time and resources required through completion of the actual over­

haul, was closely monitored. This worthwhile experience provided an 

appreciation for the function of the Maintenance Planning Group.

Instrument/Electrical Groups

Some exposure to the instrument and electrical maintenance groups 

was gained during the course of two of the major internship projects. 

The intern worked closely with the instrument group during the 

industrial hygiene project and had close contact with members of the 

electrical group while working on the reduction of electrical cable 

inventory.

This concludes the discussion of activities classified as 

maintenance orientation. Certainly much additional knowledge of the
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Maintenance Department was gained during the course of the three major 

projects discussed in Section Three, since each of these projects was 

heavily involved with maintenance functions. Study and orientation 

activities involving operations and distribution components will be 

presented next.

Operations/Distribution Components

While a large portion of the internship was centered around 

maintenance functions, there were ample opportunities to study 

operations and, to a lesser extent, distribution components as well. 

The main internship involvement with Operations consisted of two 

one-week tours of duty: one each with the Operations Shift Organi­

zation and the No.3 Olefins Unit. An orientation tour and the 

evaluation of a possible intern project involving the Prestone II 

canning line rounded out study of the Distribution Department.

Operations Shift Organization

The first and most comprehensive involvement with the operations 

side of the plant was a one-week tour with the Operations Shift Organ­

ization. At the suggestion of the Internship Supervisor, this tour 

was spent on the 3:00 p.m. to 11:00 p.m. evening shift. The main 

purpose of working on the evening shift was to gain an understanding 

of the different organizational environment and modified responsi­

bilities/line of authority which exist in the plant during a non-day 

shift.

In the absence of the day staff, the plant is in the charge of 

the Shift Superintendent. Reporting to him are five Shift Production



Supervisors (SPS). Each SPS has responsibility for a different area 

of the plant. Reporting to them are the Chief Operators of the 

various operating production units. Also reporting to the Shift 

Superintendent is the supervisor of the shift maintenance crew.

During the intern’s week with the Operations Shift Organization, 

a day was spent with each of the SPS’s. In this way, exposure was 

gained to virtually every operating unit in the plant. Also, a 

thorough understanding of the overall operations side of the plant 

and how shift hourly personnel interface with the production day staff 

was developed. A list of the facilities visited includes water 

treating/cooling towers, ethanol, Olefins No.2 and No.3, power plants 

Nos. 1, 2, and 3, oxo/syn gas and ethyleneamines.

The week with the shift organization was one of the highlights 

of the internship and one of the most productive learning experiences.

It was a unique opportunity which a new engineer might not ordinarily 

have. Appendix C presents a memorandum to the Internship Supervisor 

listing the objectives which were established prior to the assignment 

with the shift organization. It also includes some observations made 

by the intern at the conclusion of the assignment.

No.3 Olefins

Following the orientation tour with the Operations Shift Organi­

zation, it was decided that a logical follow up would be to select one 

of the operating units visited earlier and study it in greater detail 

than was possible during the first limited visit. It was further 

decided that this orientation would also take place on the evening 

shift, when the operators would have more time to spend with the intern.



The No.3 Olefins unit was selected because it is the largest and one 

of the most technically advanced units in the plant.

The memorandum presented as Appendix D reported the results 

of the No. 3 Olefins visit to the Internship Supervisor. This orien­

tation tour of duty was most interesting as it enabled the intern to 

get an in-depth look at a particular operations unit and thus round 

out the study of the operations side of the plant.

Inventory Planning and Control

One other experience with an operations function came in the 

foim of a brief visit with Inventory Planning and Control (IPAC). 

This important group, whose manager reports directly to the Plant 

Manager, sets priorities for the allocation of resources such as 

raw materials, energy, and maintenance crews. It also determines 

how much of each product should be made. The IPAC people at Texas 

City maintain close liaison with other locations and with higher 

level corporate decision makers in order to keep abreast of 

ever-changing production requirements.

Distribution

The Plant Distribution Department is divided into three 

groups: Plastics/Antifreeze, Chemical, and Order Processing and 

Scheduling. Each group is responsible for moving its respective 

products safely and efficiently into and out of the plant and the 

Marine Terminal. The intern’s contact with the Plant Distribution 

Department came during a project at the Marine Terminal, which will 

be discussed in Section Three, and an orientation visit to the



31

Prestone II Antifreeze canning facility.

The visit to the canning facility was made for the purpose of 

evaluating a possible intern project in that area. This project 

would have involved evaluating the antifreeze filler machine and 

making recommendations as to how greater fill-weight consistency 

could be achieved. It had been estimated that over-fills were 

costing about $100,000 per year. Some preliminary work was done on 

this project and some suggested areas for further study were given 

to department engineers. However, before an in-depth analysis 

could be made, the opportunity for a project in the Plant Managers’ 

Department arose. On the recommendation of the Internship Supervisor 

the canning project was not undertaken. Still, during the evaluation 

of this project, a basic understanding was gained of the Plant 

Distribution Department's structure, functions, and typical problem 

areas.

The study of Operations/Distribution Components was especially 

valuable as this was an area in which the intern had relatively little 

prior knowledge. Next, study and orientation activities involving 

plant management components will be discussed.

Management Components

The Plant Managers’ Department consists of the Plant Manager 

and five Assistant Plant Managers (APM) who report directly to the 

Plant Manager (Fig. 1, p. 6). The APM’s in turn, are responsible 

for the various units throughout the plant and have the respective 

department heads reporting to them.
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It was felt that some direct involvement with the Plant Managers’ 

Department would be both appropriate and necessary in any attempt to 

obtain a complete picture of the organization and how its components 

interact. Accordingly, the Internship Supervisor approached Mr. J. S. 

Knight, the APM in charge of the Maintenance Department, about securing 

some type of exposure to the Plant Managers’ Department.

Mr. Knight, who took a personal interest in the internship, 

responded by assigning the intern to work with him on a project 

involving an evaluation of the current duties, responsibilities and 

composition of the plant's Operational Health and Safety Team (OHST). 

The project also involved an examination of the OHST’s current rela­

tionship with the three other principal plant safety groups and a 

determination as to what part each group should play in the overall 

safety effort.

Essentially, the intern’s assignment consisted of attending 

meetings of the OHST, chaired by Mr. Knight, and serving as a con­

sultant and resource person to this group. During the early meetings 

it was discovered that much confusion existed as to what the proper 

role should be for each of the several plant safety committees and 

especially what the specific responsibilities of the OHST should be. 

After much staff work and discussion, it was decided that the OHST 

should be a coordinating and technical advising body, serving as a 

link between the various other groups. Creation of the simplified 

diagram shown in Figure 6 helped to clarify the OHST’s role.

The intern’s principal contribution to this project was to take 

the large volume of involved infonnation generated in committee
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discussions and condense it into a readable, workable, set of objec­

tives and standards for the committee. This document, presented as 

Appendix E, was adopted by the committee and became its charter.

The culmination of the project occurred when the intern was 

asked to accompany Mr. Knight to a plant managers' meeting, at which 

the results of this work were presented to Plant Management for con­

sideration and approval. This was a rare opportunity, afforded to 

few junior members of the organization, to witness the activities of 

senior level management. The visit was especially satisfying because 

the proposals made at the meeting were eventually approved.

This project, which encompassed several months of staff work 

and meetings, was a valuable learning experience. It was an oppor­

tunity to see senior managers in action and to be seen by them. It 

was also a chance to work at the top of the organization and look down 

on it from above. This is precisely the type of activity which makes 

the D.E. Internship a unique experience.

An excellent opportunity to gain exposure to top level management 

occurred when the intern was able to attend the ’’State of the Division" 

presentation given by Solvents and Intermediates Division President 

Loy A. Wilkinson to Texas City exempt employees in mid January. It 

was interesting to get top management's view of current conditions 

in the business world and to obtain some insight into the thought 

processes which occur at the top.

General Orientation

Two major orientation activities of a general nature occurred
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during the internship and they will be reported upon here. The first 

was a one-day New Hire Orientation Conference and the second was a 

one-week visit to the extensive Carbide facilities in and around 

South Charleston, West Virginia.

The New Hire Orientation Conference, which takes place in the 

plant each year, features speakers from some twenty-four plant organ­

izations who present a brief overview of their particular group. Such 

subjects as the group’s composition, function, assets, and primary 

output were covered. The conference was an excellent vehicle for 

gaining an appreciation of the scope of activities carried out in 

the plant. Examples of groups heard from include employee relations, 

health services, IPAC, accounting, the laboratory, maintenance, and 

the production units.

One of the highlights of the internship was the one-week trip 

to South Charleston, West Virginia. In that immediate area, Union 

Carbide has two chemical plants, each of which is the approximate 

size of the Texas City plant. Also located there is the Union Carbide 

Technical Center which is a massive complex housing research and 

development facilities, sophisticated engineering groups of all kinds, 

and extensive computer facilities. In addition, headquartered in this 

same general area, known as the Kanawha Valley, are numerous staff 

groups which render support and assistance to Carbide locations 

throughout the United States.

The purpose of the intern's visit to the Kanawha Valley was 

twofold: to study the vendor stocking programs being developed there 

and to become acquainted with some of the people and facilities at



this huge Carbide nerve center.

Vendor stocking program development was a significant part of 

the major Materials Management project reported on in Section Three.

It was interesting to be able to visit people who were in the process 

of developing similar programs and to compare and contrast progress 

they were making with that being made at Texas City. It was a 

productive visit resulting in a position paper on vendor stocking 

which will be presented in Section Three.

Perhaps an even more rewarding aspect of the Kanawha Valley trip 

was the opportunity to gain an appreciation for the vast resources of 

the corporation. During the week, the intern was able to visit most 

of the major facilities albeit only very briefly in many cases.

Since the Materials Systems and Services Group was the main host 

of the trip, more time was spent in its areas of responsibility. One 

high point was a meeting with the Materials Systems and Services 

Manager, Mr. R. 0. Spencer. Other stops on the trip included the 

Kanawha Valley Purchasing Group, the Management Information Systems 

Group, the Technical Center Industrial Engineering Group, Materials 

Systems Data Processing, Invoice Auditing, and the Materials Manage­

ment Department at the Institute, West Virginia chemical plant.

This trip provided a great deal of perspective for the overall 

study of the organization and how each piece fits into the whole. It 

was fortunate that the trip came toward the end of the internship when 

the plant organization was fairly familiar. It tended to shift the 

focus of the "study of the organization” from the plant organization 

to the corporate organization and to tie together much of what had



been learned previously. It was an extremely rewarding and worth­

while educational experience.

Summary

Section One has documented the study, orientation activities, 

and minor projects carried out during the internship which have pro­

vided the intern with an understanding of the various parts of the 

organization and how they interact with each other and with the 

external environment to produce results. It has thus been demon­

strated that Critical Objective I has been satisfied.

The opportunity to study the organization in detail and how 

its various components contribute to the whole is, in some respects, 

the most important feature of the Doctor of Engineering Internship. 

Certainly the orientation tours and projects serve to create a clear 

distinction between the internship and a conventional job. They 

constitute a unique opportunity for the intern which would be diffi­

cult to duplicate, and provide a richness to the internship experience 

which, in itself, makes the internship worthwhile.

In Section Two, activities related to the development of 

interpersonal and management skills are discussed. The intent is 

to show that Critical Objective II has been met.



SECTION TWO

Critical Objective II: Take every opportunity to develop inter­

personal and management skills.

A body of knowledge which is difficult to pursue within the 

confines of the formal education process is the one associated with 

the development and practice of interpersonal and management skills. 

However, the Doctor of Engineering Internship is particularly well 

suited for this purpose. It affords the intern the opportunity to 

observe professional managers in action. It can also provide a 

chance for the intern to practice and develop his own personal 

management skills. Accordingly, it was resolved that the intern 

should take full advantage of every opportunity for growth in this 

area.

The purpose of this section is to present those activities 

carried out during the internship which provided the intern with an 

opportunity to develop his own interpersonal and management skills. 

Some of these activities consisted of actual participation, while 

others involved observation of others.

Union Carbide Management System

The Union Carbide Management System or UCMS is used extensively 

by managers at all levels of the company. It was encountered by the 

intern in the first week of internship during the beginning of the 

first major project. It became immediately clear that the ability
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to follow the techniques and talk the language of the UCMS was 

an important step in becoming an effective, contributing member of 

the organization. Consequently, it was resolved to develop this 

ability as soon as possible.

Publications on the subject were obtained for self study and 

this, coupled with conversations involving the Internship Supervisor 

and other managers, provided a sound basis in the principles of 

the UCMS. During the fifth month of internship, the opportunity 

to attend a two-day formal UCMS training program was made available. 

This course further solidified the intern’s understanding of and 

ability to use the techniques of the UCMS.

Study revealed that the UCMS is not a particularly exotic or 

revolutionary program but rather is founded on the well-known 

functional approach to management involving the four major manage­

ment functions: planning, organizing, directing, and controlling.

The basic principles of this approach were quite familiar from 

earlier coursework.

Also included in the UCMS is an orderly problem solving tech­

nique which was found to be a useful framework for approaching a 

difficult problem or project. Closely resembling what was previously 

known by the intern as the engineering approach to problem solving, 

the UCMS involves the careful setting of objectives and developing 

standards with which to measure how well the objectives have been 

met. It includes the examination of alternatives and selection of 

the best alternative. The main feature which made the system unique 

is the distinctive set of vocabulary which has developed around it.
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An understanding of this vocabulary was particularly important in 

daily dealings with people at all levels of the organization.

While not revolutionary, the UCMS problem solving technique is 

effective. It was used during all three major projects, for some 

smaller assignments, and in the development of the final set of 

objectives for this internship. Learning and using the UCMS was 

an interesting and rewarding experience.

Manager Observation/Interaction

Another beneficial activity in connection with the development 

of interpersonal and management skills was carefully observing the 

organization's managers in action and having informal conversations 

with them about managing the various resources they had available. 

While this activity is difficult to document, it was nevertheless 

one of the most valuable and meaningful learning experiences 

during the internship.

The intern and the Internship Supervisor established the 

practice of meeting every Friday. At these meetings, in addition 

to the progress of the internship, many other topics were discussed. 

These related to the structure of the organization, individuals 

within the organization, methods for dealing with people, management 

styles, and other similar subjects. A fine rapport developed which 

resulted in open, frank discussions. This relationship was conducive 

to learning and was probably the key to the overall success of the 

internship.

Additionally, the intern was careful to be alert at all times
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for the opportunity to observe managers in action. Special notice 

was taken of management styles, and of techniques for handling 

different situations. One-on-one discussions involving the organ­

ization and the philosophy of management were held whenever possible. 

Some techniques were seen to work for some, while not for others. 

Different situations often seemed to call for different styles of 

management from the same individual. It was most interesting to 

compare the traits of ineffective managers with those of effective 

ones.

Business Meetings

Among the managers at Carbide, the business meeting is a common 

feature of almost every business day. It is easy to recognize the 

fact that the ability to conduct an effective business meeting is a 

fundamental skill that every aspiring manager must learn.

The intern had little choice but to develop this skill as 

rapidly as possible. During the third day of internship, he was 

asked to chair a start-up meeting concerning the vendor stocking 

project. In this meeting were people from different parts of the 

plant, and all knew more about the subject of the meeting than 

its chairman. This technique of learning, called the sink or swim 

technique, was rather frightening but worked out well in the end.

Since the importance of business meetings was established very 

early in the internship, it was resolved to attend as many meetings 

as possible and to develop the ability to conduct effective meetings. 

Staff meetings of the Equipment Reliability Group and the Materials
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Management Department were attended. The weekly meetings of the 

Maintenance Second Line Supervisors were visited regularly for 

several months. Later in the internship, a Plant Managers’ meeting 

was observed. Numerous other diverse meetings were attended when 

the opportunity arose. The attendance of these meetings not only 

helped to develop a feel for the characteristics of a good meeting, 

it also provided a valuable insight into the events taking place 

throughout the plant.

From the observation of the various meetings, some of the keys 

to conducting an effective meeting became apparent. The most 

important factor was seen to be preliminary preparation by the 

chairman and the creation of a thoughtful pre-published agenda.

During the meeting, it is important to have a comfortable, well 

ventilated place to work. It is essential to keep the meeting moving, 

to avoid being led off the subject or having the meeting dominated 

by one forceful person, and to follow the agenda as closely as 

possible. The best meeting is short, concise, and to the point.

The intern organized and chaired numerous business meetings in 

connection with each of the three major projects discussed in Section 

Three. Most of these meetings included experienced people from many 

different plant groups. As the internship progressed, the chairing 

of these meetings became a pleasurable experience and a source of 

pride.

A major quarterly meeting in which the intern took part four 

times was the Materials Management Department Quarterly Results 

Review (QRR). This meeting is chaired by the Materials Manager and



is held at the end of each quarter to present senior management 

representatives, from both the plant organization and the Corporate 

Headquarters in New York, with the highlights of departmental 

activities during the quarter. At the first of these QRR's, the 

intern presented the objectives and action plans associated with 

the vendor stocking and inventory reduction projects. The second 

through fourth presentations consisted of update reports on the 

progress of the project. Appendix F is an outline of the intern's 

presentation at the second of these meetings.

Another major meeting which the intern regularly attended 

was the Maintenance Department Awareness Program (DAP) meeting 

held each month. This meeting, attended by all exempt maintenance 

personnel, was used as a communications tool by departmental 

managers. A typical agenda included such topics as safety, new 

or recently altered plant regulations, department policy, and infor­

mational items of general interest.

The intern was invited to make a presentation on work sampling 

to the one hundred or so maintenance personnel present at the 

December DAP meeting. This subject was of particular interest 

because the intern's Marine Terminal work sampling study was being 

conducted at that time. An outline of the DAP work sampling presen­

tation is presented in Appendix G.

Conducting and participating in business meetings is an important 

part of the manager's day. For the intern, this activity was not only 

a skill to be learned, it was also a vehicle with which to gain expo­

sure to many key people in the plant and to observe various components
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of the organization in action.

Interaction Management Program

Development of supervisor interpersonal skills seems to be of 

much concern to Carbide management. A number of training programs 

are available which are designed to meet the needs of all levels of 

supervision, from first-line supervisor to department head.

The cornerstone of the supervisory training effort is the Inter­

action Management Program. This training package was purchased by 

Carbide from Development Dimensions International of Pittsburgh, 

Pennsylvania. It is given at the first opportunity to newly selected 

first-line supervisors and technical/professional new hires.

The intern was very fortunate to have the opportunity to attend 

the Interaction Management four-day course. The training was practice 

oriented and involved the utilization of simple key principles to 

guide the supervisor in handling the common interpersonal situations 

he encounters each day. Figure 7 lists the three Interaction Manage­

ment Key Principles. Also shown are the ten training modules 

covered in the four-day course.

It is felt that the Interaction Management training was 

well conceived, exceedingly practical, and personally rewarding. It 

is certainly a valuable addition to anyone's set of interpersonal 

skills.
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Interaction Management Training

A. Key Principles

1. Maintain or enhance the employee’s self-esteem

2. Listen and respond to the employee with empathy

3. Ask the employee for help in solving the problem

B. Modules Covered

1. Improving employee performance

2. Improving work habits

3. Maintaining improved performance

4. Utilizing effective follow-up action

5. Utilizing effective disciplinary action

6. Improving attendance

7. Delegating responsibility

8. Motivating the average performer

9. Handling employee complaints

10. Overcoming resistance to change

FIGURE 7 Interaction Management Training
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First-Line Supervisor

During the Christmas holidays, the intern was asked to serve as 

a vacation relief supervisor in the Stores Department on two occasions 

lasting one week each. These two brief stints provided the chance 

to actually practice supervisory interpersonal skills and to develop 

some insight into the daily problems faced by the key individuals 

known as first-line supervisors.

The two supervisory jobs came in the seventh month of intern­

ship, after the intern had been working in the materials management 

area for some time and was reasonably familiar with the stores 

operation. The first supervisory relief tour was served in the Plant 

Receiving Department. The second tour involved serving as the 

supervisor of Bulk Stores, Investment Recovery and the Tool Room.

Each of these activities entailed the supervision of ten to fifteen 

stores personnel, and one or two leadmen, in the performance of 

routine stores functions. The intern's immediate supervisor during 

this assignment was Mr. J. L. Christensen, Materials Area Superin­

tendent .

The job of first-line supervisor was found to be a critical one. 

He, perhaps more than anyone else, must balance the needs of the 

organization against the demands of the union. He can be the cause of 

a problem or the key to the solution, depending upon his initial 

reaction. The first-line supervisor is the heart of management and 

a vital element in labor relations and the productivity of the 

organization.
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This particular internship activity was worthwhile for 

several reasons. It allowed the intern to fill a legitimate need 

of the organization by standing in for absent supervisors. It 

promoted a better understanding of the materials management function. 

It provided both insight into the role of the first-line supervisor 

and an opportunity to develop supervisory interpersonal skills.

Finally, it supplied the intern with his sole opportunity during 

the internship to serve in a line function.

Interviewing New-Hire Candidates

The Texas City plant conducted plant visits for a large number 

of college seniors majoring in engineering during the December-January 

semester break. The purpose of these visits was to identify candi­

dates to fill the twenty to twenty-five vacancies for entry level 

engineers existing in the plant.

It was not uncommon during this period for the intern to be 

invited to lunch with the visiting new-hire candidate and his plant 

host, particularly if the candidate was an industrial engineer. On 

three occasions the intern was requested to serve as one of the 

interviewers of a visiting candidate. This involved conducting a 

thirty minute interview of the candidate and completing the standard 

Carbide interview forms which were then forwarded to the appropriate 

Assistant Plant Manager for review. The APM also interviewed the 

candidate. Based on this interview and the evaluations submitted 

to him by the other interviewers, the APM made a decision as 

to whether or not the candidate would receive an offer.
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Seeing the plant visit from the company's side of the table was 

a new and illuminating experience. It was also interesting to 

converse with the upcoming graduates and listen to their goals and 

expectations.

Other Interactions/Communications Activities

Numerous other internship activities contributed to the 

development of interpersonal and management skills. Interactions 

with many different people about a myriad of subjects took place 

each day. This was especially true during the purchasing assign­

ment when sensitive conversations with vendors sometimes occurred 

regarding substandard performance, contractual requirements, and 

the like. The experienced buyers were available for consultation 

whenever a difficult question arose in this area.

A great deal of practice was gained in composing memoranda, 

letters and reports, as this was an almost daily requirement.

Examples of these can be found in the Appendices. The intern was 

fortunate to occasionally receive feedback on how the various forms 

of written communication could be made more effective.

One rather unique activity involving the development of inter­

personal skills was the making of a short video tape. The tape is 

a brief overview of the Texas City Plant and the various internship 

activities documented in this report. It is meant to serve as an 

introduction to the oral presentation of this internship.

The script for the tape was written by the intern. The tape 

was filmed and edited in the small plant television studio by Carbide
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cameraman Walter Kline. Mr. Kline is the creator of many valuable 

training tapes which are used throughout the plant.

Being on television is a singular experience which can be dif­

ficult for the uninitiated. The intern-was fortunate to have been 

previously interviewed on tape at the campus studios of KAMU-TV 

during an exercise sponsored by the Doctor of Engineering seminar 

(Engr-681). This exercise experience proved to be a great help in 

making the internship tape.

Annual Perfonnance Appraisal

The culmination of internship activities dealing with the devel­

opment' of interpersonal and management skills came near the end of 

the internship when the intern was given an Annual Performance 

Appraisal (APA) by the Internship Supervisor. The APA is an annual 

evaluation, counseling, and career development session given to all 

professional Carbide employees. In the intern's case, inputs were 

solicited from a number of senior managers with whom significant 

contact had been made over the course of the internship. These 

included an Assistant Plant Manager, the Superintendent of Mainte­

nance and several department heads.

At the APA session itself, perfonnance over the previous year 

is discussed in light of previously established goals and objectives. 

Also covered are suggestions for improvement, career development, 

and long range objectives. The APA is a valuable personal development 

tool. The intern was fortunate to have had the opportunity to 

participate in this -beneficial program.
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Summary

Section Two has documented internship activities which have 

resulted in significant growth and development of the author's 

interpersonal and management skills. Thus, Critical Objective II 

has been satisfied.

The internship's personal and professional development activ­

ities are especially significant when their quality and quantity 

are considered. It is felt that few conventional jobs could offer 

comparable breadth and depth of experience in such a short time.

In Section Three, major internship projects, which resulted in 

significant contributions to the organization, will be presented. 

The intent is to show that Critical Objective III has been met.



SECTION THREE

Critical Objective III: Using the information gained in the 

previous objectives, make an identifiable contribution to one 

or more particular projects.

The true measure of an intern’s experience, education, and 

preparation is the extent to which he is able to make an identifiable 

contribution in an area of practical concern to the internship 

organization. This section documents contributions made by the 

intern to the three major projects on which he was assigned to 

work during the internship.

The three projects to be discussed deal with materials manage­

ment, industrial hygiene, and field maintenance engineering. These 

three projects ran simultaneously during much of the internship.

It should also be noted that the project work ran concurrently with 

the various other activities covered in Sections One and Two.

Materials Management Project

The materials management project was the first project assigned 

and had the longest duration of the major projects. During this 

project, the intern was under the functional supervision of Mr. J. L. 

Glass, the Materials Manager. Administrative supervision remained 

with the Internship Supervisor, just as it did for all activities 

undertaken during the internship.

The essence of the materials management project was working in
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various ways to reduce or reverse the tremendous increases which 

had been taking place in maintenance, repairs, and operating (MRO) 

inventory. Some urgency was involved because the Materials Manage­

ment Department had made a commitment to finish calendar 1980 with the 

same MRO inventory dollar value that was on hand at the end of 1979.

Figure 8 illustrates the situation which existed at the begin­

ning of this project. At the top of the figure, the 1979 year-end 

inventory is given as $13.78 million. By the end of May 1980 this had 

already grown to $14.34 million. Projected growth at that rate gave 

a 1980 year-end estimate of $15.13 million. The goal of the project 

was to finish 1980, not with $15.13 million as projected, but $13.78 

million, the 1979 figure.

The bottom of Figure 8 shows how this goal was to be accom­

plished. As seen in the Total for Year column, reductions of some 

$1.2 million were needed to offset the projected and unavoidable 

growth due to inflation, new items being placed in stock, and quan­

tity on hand change.

Three methods were to be used to effect the needed reductions: 

terminations, the reduced amount to order (RATO) program, and vendor 

stocking programs. The terminations effort involved the use of an 

experienced machinist to track down obsolete spare parts still being 

carried in inventory. RATO was an arbitrary fifteen percent across 

the board reduction in the amount to order calculated by the computer. 

Vendor stocking programs were the part of the project for which the 

intern was responsible. As shown in Figure 8, an ambitious objective 

of achieving a $500,000 inventory reduction by December 31, 1980, was
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TEXAS CITY MRO INVENTORY 

M$

1979 Year-End Inventory 13,778 

Inventory as of 5/31/80 14,341

1980 Year-End Inventory Projection 15,134 
(No Action Plans)

1980 Year-End Inventory Goal 13,778

Steps to Achieve Zero Inventory Growth During 1980

Total For, Total for 
Year Second Half

New Items 225 135

Terminations (Includes Tech. Obsol.) - 300 - 165

Inflation 400 222

Quantity on Hand Change 575 145

Reduced Amount to Order (RATO) - 400 - 400

Vendor Stocking Programs - 500 - 500

Net Inventory Change -0- - 563

Figure 8 Texas City MRO Inventory Status and Goals
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established for vendor stocking programs or VSP’s.

The intern was assigned to this project on the first day of 

internship. Two days later, the first of many VSP meetings was 

convened. It included the key materials management people who 

worked with the intern throughout the course of the project. This 

group typically consisted of the Materials Area Superintendent and 

his three first-line supervisors, the Plant Purchasing Agent, a 

representative from the Regional Materials Management Technical 

Services group, and the intern. One or more buyers from Plant 

Purchasing and Regional Purchasing were often in attendance along 

with an Employee Relations representative, and various inventory 

users from throughout the plant.

The initial meeting of this group considered the objectives 

to be pursued and began working on action plans to meet these 

objectives, always with the December 1980 deadline in mind. The 

emphasis in the beginning was on inaugurating one or more successful 

vendor stocking programs.

Under a VSP, an agreement is made with the vendor that he will 

dedicate a specific amount of his inventory to fill the needs of the 

buyer’s plant. However, this material will not be delivered until 

the need arises. The advantage is that large amounts of contingency 

inventory do not have to be carried in the company warehouse where 

they contribute to overhead. Instead, only that material which is 

needed immediately is purchased. The brunt of the carrying cost is 

borne by the vendor. This plan also results in newer material, fewer 

losses due to pilferage and aging (rusting, cracking, drying out), and



less storage space required. The vendor usually receives a longer 

term contract and some assurance of a stable, long-term relationship 

with a substantial customer. If the vendor has efficient inventory 

control, his additional inventory burden will be minimal.

As time went on, the groundwork was laid for the inauguration 

of the first VSP commodity, which was lumber. It was a complex task 

to formulate the many purchasing procedures such as requisitioning, 

releasing, receiving and delivery. It was also necessary to incor­

porate a new form and conduct training in its use. Vendors had to 

be qualified, bids received, a contract awarded, and procedures worked 

out with the selected vendor.

By the end of August, the preparations were completed and lumber 

was placed in the VSP. At this writing the lumber VSP is still 

operating and the inventory of lumber has stabilized at about five 

percent of its former value.

In January, another commodity, janitorial supplies, was also 

placed in the VSP and it has also been successful. Both of these 

VSP efforts have resulted in low inventories while retaining excel­

lent service.

Fairly early on, however, the VSP group realized that, in light 

of the many complexities involved in setting up a completely new 

program like VSP, it was not going to be possible to meet the 

December 31, 1980, inventory reduction goal using VSP alone. There­

fore, other methods were sought. The two other approaches adopted 

were the less stock approach and the disposal of certain parts which 

were grossly overstocked.
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Both of these supplementary approaches were enthusiastically 

pursued by the group. The less stock or vendor meeting approach, 

as it was sometimes called, was particularly successful.

Complete details of the VSP group’s activities, including the 

VSP and less stock programs, are given in Appendix H. This is a 

VSP/less stock situation report, written near the end of the intern­

ship period, to document for management the actions taken with regard 

to less stock and vendor stocking. It describes the current status 

of these programs at Texas City and makes some recommendations 

regarding future actions needed to enhance these programs. It also 

includes a discussion of current limitations to program growth. This 

paper was written after the Kanawha Valley trip and it contains some 

comparisons to programs seen there.

Appendix I presents an excess parts disposal proposal made by 

the intern to the Materials Manager. This illustrates one of the 

inventory reduction approaches taken to supplement progress made under 

the VSP. In this example, the intern worked through a regional buyer, 

Mr. D. J. Hymel, to locate a potential buyer for excess safety valve 

parts. Once a buyer was found, a formal disposal proposal was sub­

mitted to the Materials Manager for approval. Some of these proposals 

were approved and some were not, depending upon long range planning 

judgements made by upper level managers. This approach resulted in 

the successful disposal of a number of excess inventory items, most 

notably electrical cable and flanges.

Appendix J is the intern's report to the Internship Supervisor 

which describes the year-end inventory reduction results. While the



VSP group did not achieve its ambitious goal of attaining a $500,000 

reduction in inventory, it did achieve a permanent $225,000 reduction. 

With Carbide’s holding cost of thirty percent per year, this amounts 

to a $67,500 recurring annual savings.

Management was pleased with the final results which are shown 

in Enclosure 1 to Appendix J-l. The Texas City plant realized only a 

2.8 percent increase in inventory during 1980 as compared to a 9.8 

percent mean increase for eleven sister plants. These results and the 

contributions made by the VSP group were particularly well received 

by the corporate materials management representative who attended the 

Fourth Quarter Plant Materials Management Results Review (QRR). Much 

interest was also expressed in the two pilot VSP commodities set up 

by the group. It is expected that this concept will now continue to 

grow at Texas City. At the close of the internship, preliminary work 

was being initiated to place steel plate and shapes on VSP.

The role of the intern in this project could be described as 

the project manager, the action person or focal point for inventory 

reduction activities. As time went on, people with questions, 

problems, or suggestions relating to inventory reduction began to 

recognize the intern as the one to see.

This project required knowledge of a fairly broad range of 

subjects, and was thus particularly well suited for a Doctor of 

Engineering internship project. An understanding of the basic 

principles of inventory control was necessary, along with some 

knowledge of Carbide’s particular system. Figure 9 is a schematic 

of Carbide's stores and acquisition system. It is similar to the
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standard computer system covered in Production and Inventory 

Control (IEn-615). Also helpful on the project was a basic 

knowledge of data processing, accounting, engineering economy, and 

the principles of management and interpersonal relations.

Labor relations played a major role in this project, particu­

larly in the setting up of the new VSP commodities. As pointed out 

in Appendix H, labor relations considerations must be among the 

major concerns of the VSP planner. Again, previous training served 

the intern well in this area.

Probably the most valuable aspect of the materials management 

project was the opportunity to manage a group of diverse people in 

an effort to reach a common goal. Such a task requires one to call 

upon all his education and experience, both technical and non-tech­

nical. The successful completion of this project was extremely 

satisfying. It is difficult to imagine a project better suited to 

a Doctor of Engineering internship.

Industrial Hygiene Project

The industrial hygiene project is actually composed of three 

projects: two relatively minor tasks and one fairly substantial 

assignment. Interest in seeking some form of involvement in the 

area of industrial hygiene was kindled by previous coursework 

(S.Eng-680, Industrial Hygiene) in this field. This interest was 

reinforced early in the internship as industrial hygiene was found 

to be a particularly important activity at a chemical plant.

The Texas City Industrial Hygiene group is a very active
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organization. However, the various individual managers are also 

genuinely concerned with industrial health considerations and often 

seize the initiative themselves. Usually, once a problem is identi­

fied by the Industrial Hygiene group, the individual managers take 

charge of finding a remedy. In fact, all three of the industrial 

hygiene projects reported on here were assigned to the intern by 

the Internship Supervisor, who saw them as legitimate concerns in 

his area of responsibility in the Maintenance Department. Of course 

the Industrial Hygiene group maintained its role as consultant and 

expert in the field and made judgements as to the acceptability of 

proposed solutions to industrial hygiene problems.

The three projects to be covered in this report deal with 

hearing protection, lead exposures for fertile females, and carbon 

monoxide monitoring. All three projects involve activities carried 

on in the Maintenance Department.

Hearing Protection

The hearing protection project was an assignment to determine 

what action should be taken with regard to a noise level survey 

conducted in several Maintenance Department shops by the Industrial 

Hygiene group. This survey indicated there were instances of 

inadequate hearing protection and lack of proper warning signs in 

the areas surrounding certain pieces of noisy machinery.

Specifically, this survey found that some employees were not 

being required to wear protective devices in areas where noise levels
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exceeded the 90 dBA** maximum set by government and plant regulations. 

Further, in many of these instances, proper "Hearing Protection 

Required" signs were not posted.

The approach to this assignment was to visit all of the areas 

cited in the survey, observe the equipment and its surroundings, and 

talk to the supervisors and employees involved. This investigation 

revealed several pertinent facts: 1) awareness of noise hazards and 

supervisory concern was high in some shops and very low in others,

2) machines were often in close proximity to one another and to other 

work areas, thus the noise from one machine could affect the operators 

of several others, and 3) some of the offending equipment was port­

able and used in many different areas.

These findings led to the conclusion that the solution to this 

problem was not a simple one such as affixing a caution sign or 

warning a supervisor. Instead it was seen as a people problem involv­

ing a need for genuine supervisory concern and awareness, and general 

education of all shop employees.

Appendix K is the author's report to the Internship Supervisor 

which describes the situation and makes recommendations for resolution 

of the problem. In general, these recommendations were implemented.

**A decibel (abbreviated dB) is a unit of measure of sound 
intensity or pressure change on the ear. Weighting networks labeled
A, B, and C on most sound pressure-level meters correspond roughly to 
human ear response at low, moderate, and high noise levels, respec­
tively. The A network readings have been well correlated with noise 
induced hearing loss in man and, therefore, are most widely used. 
dBA then refers to the overall sound pressure level in decibels 
measured with A weighting.
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A second survey was not taken by Industrial Hygiene but it is felt 

that employee exposure to excessive noise levels was greatly reduced.

Female Lead Exposures

There are a number of areas in the plant where it is possible 

to encounter some exposure to lead, such as the lead shop, the paint 

shop, and the sandblast shop. While such exposures should be mini­

mized for all employees, -it is particularly important to minimize, 

or prevent altogether, any exposure of fertile females to lead.

This is due to the potential harm which lead could cause an unborn 

fetus being carried by a female worker.

The Occupational Safety and Health Administration (OSHA) makes 

no distinction between fertile females and other employees in setting 

the threshold limit value (TLV) for lead at 50 mg/m for an eight hour 

time-weighted average. However, Union Carbide has gone further. The 

Texas City plant's Fetal Protection Policy restricts fertile females 

from any exposure to lead. At the same time, areas containing lead 

concentrations are being cleaned up wherever possible to obviate the 

need for restrictions on anyone.

It came to the attention of the Internship Supervisor that 

certain females among the Contract Services group might be getting 

exposed to lead in some of his shops. Consequently, he assigned 

the intern to investigate the matter and make a report of findings 

and recommendations.

Appendix L is the required report. Essentially, the investi­

gation revealed that some fertile females who were members of the 

Contract Services janitorial staff were working in areas where
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exposure to lead was possible. It was also discovered that certain 

female Carbide engineers were entering the areas in question. 

Therefore, in accordance with current plant policies, it was recom­

mended that immediate action be taken to eliminate the possibility 

of any fertile females becoming exposed to lead, regardless of her 

work unit. This was done.

Carbide Monoxide Monitoring Project

During certain plant operations, such as the sandblasting of 

piperacks, it is necessary for a worker to wear a hood, which is 

supplied with breathing air by a portable air compressor. If the 

portable compressor is of the oil-lubricated type, there is a 

possibility that, should overheating of the compressor occur, 

some of the lubricating oil will be decomposed. One of the sub­

stances formed during such a chemical reaction is carbon monoxide 

or CO.

CO is a colorless, odorless, tasteless gas which interfers with 

the transport of oxygen by the blood to the body’s cells. The 

ultimate effect of contact with CO is death by asphyxiation; 

however, a gradual onset of unsteadiness followed by collapse 

characterizes the early symptoms.

The danger to a sandblaster working fifteen to thirty feet 

above the ground in piperacks is not death by asphyxiation. The 

danger is that even a relatively small amount of CO introduced into 

the worker’s breathing hood could result in enough unsteadiness to 

produce a serious or even fatal fall.

During much of the internship, the Internship Supervisor had
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responsibility for the paint shop, which routinely uses portable 

air compressors to supply breathing air during sandblasting opera­

tions. When the potential hazards of this operation were reported 

by the Industrial Hygiene group, a meeting was held to develop an 

action plan to address the problem. Appendix M presents that action 

plan, which assigns the intern the task of designing a continuous 

carbon monoxide monitoring system for all oil-lubricated compressors 

used to supply breathing air.

Most of the oil-lubricated compressors were fitted with high 

temperature alarms. However, it was felt that these were not suf­

ficiently sensitive or reliable for personnel protection. While 

OSHA standards only specify "frequent sampling" of breathing air 

produced by these compressors, it was Carbide Texas City's judgement 

that only a continuous monitoring system would provide adequate 

protection for personnel.

Working with a technician from the instrument group, the intern 

investigated the various types of CO monitors on the market. Most 

of these were designed for fixed installation and required AC power. 

Many were much too heavy for portable applications. It was decided 

that the whole unit should weigh fifty pounds or less (the maximum 

one man is allowed to carry in the plant).

The compressors were found to possess DC electrical systems, 

and each unit had its own peculiarities with regard to wiring. This 

situation made the AC monitors an unattractive choice since inverters 

(to- convert DC to AC) would need to be fitted to each compressor. The 

peculiar wiring setup of the various compressors also made the DC
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monitors seem a poor alternative since a different modification 

would have to be designed for each individual compressor. It was 

decided, therefore, that the most desirable design for the CO monitor 

would call for a rechargeable battery power source. This would 

eliminate the need to interface with the electrical systems of the 

individual compressors. Accordingly, rough specifications were 

developed and the search began for a suitable unit.

Through contacts with various vendors and talking with other 

plants, a monitor which might satisfy the requirements was located. 

This was the Ecolyzer Model 4120. Working with the vendor, Vallen 

Corporation of Houston, and the plant Instrument Group, a portable 

CO monitor package that would meet plant needs was designed.

Figure 10 presents a listing of the final specifications for 

the CO monitor unit. Also shown is a picture of the actual unit as 

delivered to the Texas City plant. The unit weighs only forty pounds 

and is powered by a rechargeable gell cell battery capable of about 

three-hundred hours of operation between charges. A small battery 

charger is included. A 97 dBA alarm rings if the preset concentra­

tion of CO is reached in the breathing air line. A pressure regulator 

and flow regulator adapt incoming air to the monitor's requirements.

As an added safety feature, a warning beeper sounds, should the 

battery go below ten volts. The whole unit is arranged compactly 

in a suitcase which can be carried by one man. Other than the air 

hookup, no other connection is required.

The unit's battery would normally be recharged at night. On a 

typical morning, the unit is disconnected from the charger and



UNION CARBIDE CORPORATION SPECIFICATIONS FOR PORTABLE CO MONITOR

A. MONITOR: ECOLYZER MODEL 4120 - Inline CO Monitor. (4930F Sensor)

B. KIT: 1) Dimensions 9M Wide
15" High 
25" Long
40 lbs. (approx)

2) Components:

a. Battery - 12 v 6ah Gell Cell PS 1260 - Power Sonic

b. Charger - 13.5 - 14.7 v at .50/.60 amp automatic
dual range PSC 12500A

c. Audible Alarm - Model 450 12 v 97 dBA at 10 -ft.

d. Pressure Regulator with calibration gas cylinder

e. Low Battery alarm system with warning beeper

f. 10 feet of connecting hose

FIGURE 10 Carbon Monoxide Monitor Illustration 
and Specifications
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transported to the work site. Once the compressor is started and 

stabilized, the monitor is hooked to a T-fitting in the hood air line. 

The pressure and flow are adjusted. The monitor is then ready for 

the day's work.

Following delivery of the two monitors ordered, a successful 

field test was conducted. The monitors were then presented to the 

paint shop for service.

Summary

The three industrial hygiene projects, reported upon here were 

interesting changes of pace from other internship activities. They 

required a basic knowledge of the principles of industrial hygiene 

as well as engineering design and project management. They also 

provided the opportunity to interact with, and thus learn about, 

various groups such as the Industrial Hygiene Group, the Instrument 

Group, Contract Services, the user shops, and outside vendors.

It is felt that the industrial hygiene projects were well suited 

to the internship's needs and objectives. It is also felt that they 

constituted a real contribution to the organization.

Field Maintenance Engineering Project

For maintenance purposes, the plant is subdivided into units 

called maintenance areas. Each maintenance area has an area super­

intendent who supervises the men and equipment which compose the 

maintenance assets for that area. Thus, when a maintenance job is 

to be done in a particular area, the area superintendent and his 

organization have primary responsibility for its completion.
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One of the assets each area superintendent and the production 

units in his area have at their disposal is the Field Maintenance 

Engineering group. An engineer from this group is assigned to each 

of the plant maintenance areas. The duties of field maintenance 

engineers are many. Some examples would include providing reliability 

studies of machinery, specifying and coordinating repairs to equipment 

in a down status or troubleshooting systems requiring technical 

expertise, providing maintenance representation for capital projects, 

coordinating engineering activities for expense projects, and pro­

viding all types of technical support for the area supervisors.

Discussions with the Internship Supervisor concluded that an 

assignment involving field maintenance engineering would be a highly 

desirable and appropriate internship project. Accordingly, the 

Field Maintenance Engineering group leader, Mr. Bruce Rook, was 

approached about a possible project.

Mr. Rook had received several requests from the operations unit 

and the maintenance group at the Marine Terminal for some type of 

evaluation of the current utilization of maintenance assets at this 

facility. It was hoped that such an evaluation would produce recom­

mendations which would result in more efficient and effective use 

of maintenance resources at the Terminal.

It was decided that this was an appropriate assignment for 

which the intern was qualified. The project was begun during the 

fourth month of internship.

As can be seen by the general statement of the problem above, 

the charge to the intern was a broad one. Very little additional
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guidance was given other than to study the whole maintenance 

situation at the Marine Terminal and make recommendations which 

would lead to better maintenance asset utilization.

After a few preliminary visits to the Marine Terminal and 

discussions with the various principals involved, an approach to 

the problem was chosen. It was decided that the evaluation of 

maintenance activities at the Marine Terminal would be based upon 

work sampling and personal interviews and observations.

No further details of the study will be given here because 

the complete report, which was presented to management at the 

conclusion of this project, is included as Appendix N. This report 

includes a discussion of the background of the study, methodology, 

a presentation and interpretation of the findings, and detailed 

conclusions and recommendations.

The recommendations made in this report were implemented on a 

trial basis in March 1981. At the conclusion of the internship on 

May 15, 1981, the new procedures seemed to be working as planned.

The Marine Terminal Maintenance Supervisor was pleased with the new 

arrangements. He reported a slightly decreasing backlog in work 

requests while operating with fewer craftsmen. He also felt he had 

greater control of his group and that it was working more efficiently 

and safely under the new recommended procedures.

About two months after the internship ended, in late June 1981, 

the intern learned that management had decided to implement the 

recommended changes at the Marine Terminal on a permanent basis. This 

decision was based not only on satisfaction with the new procedures
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among the people directly involved, but also on a productivity 

improvement report (Appendix 0) which shows that the new plan 

will result in an approximate recurring annual cost reduction of 

$224,420 per year.

This project was satisfying to the intern because it involved 

directly helping and working with people as opposed to manipulating 

inventory or designing devices. It was also rewarding because it 

was broad in scope and called for the type of experience and educa­

tion found in the Doctor of Engineering Program.

Summary

Section Three has documented internship activities which resulted 

in significant and identifiable contributions to the internship 

organization. Thus, Critical Objective III has been met.

While the study of the organization and developmental activi­

ties reported in the first two sections were rewarding personally and 

professionally, a true feeling of satisfaction with the internship 

experience can only result when the intern has shown he can carry his 

own weight or pay his own way. So, in this sense, the success of the 

major internship projects as established in Section Three was the 

most gratifying aspect of the total internship experience.



SUMMARY

The ten and one-half month internship with Union Carbide 

Corporation's Texas City Plant, which is documented in this 

report, satisfies the internship requirement for the degree of 

Doctor of Engineering. Appendix P, the Internship Supervisor's 

final letter report to the chairman of the intern's advisory 

committee, confirms that the internship objectives have been met.

Personally, it is difficult to imagine a better internship. 

The intern was able to study and gain exposure to practically 

every part of the organization. The major projects were both 

challenging and rewarding. The positive, candid relationship 

that developed with the Internship Supervisor, Mr. Merlin D. 

Lindsey, helped to make the internship both productive profession­

ally and enjoyable personally.
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INTERNAL CORRESPONDENCE

S O L V E N T S  & I N T E R M E D I A T E S  D I V I S I O N’ . bc* «/i. rtxAi ur*. rr»As »nto

October 20, 1980

TO: Joe Glass

SUBJECT: Consignment Buying

In some limited applications, consignment buying may have something 
to offer our inventory reduction program. Interestingly, though, our 
purchasing people tend to disagree with the article in terms of what 
applications would best lend themselves to consignment buying.

Whereas the article claims price breaks are to be expected, it is 
felt that premiums would actually be required in some commodities. Reasons 
for this are: 1) such a program hampers the vendor's turn on his inventory 
(which is where he makes his money), and 2) in these times the vendor would 
be reluctant to give a year's price protection without trying to protect 
himself in some way.

In our particular situation, we would i[mediately be faced with dispo­
sition of our considerable on-hand inventory. We would need new methods 
and procedures for dealing with the consignment material separately from 
regular stores material. We might also find ourselves faced with labor 
relations difficulties.

The consensus seems to be that such a plan might be workable for some 
speciality items. (This is counter to the article which says specials would 
not be suitable). In fact, we have a couple of modified consignment buying 
plans in effect at present (furnace tubing and copper specials) and they seem 
to be going well. Vendors are not so worried about inventory turn and price 
guarantees on specials. It is felt that a consignment type program is worthy 
of further study for certain other specials such as compressor parts.

A
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INTERNAL CORRESPONDENCE

SOLVENTS

TO  (N A M C )

COMPANY
L O C A T IO N

COPY T O

& INTERMEDIATES DIVISION *». o .  aox » i .  t i x a *  c i t y , t i x a s

J. L. Christensen oati December 30, 1980
TEXAS CITY PLANT

T. 0. Blum
H. K. Decker
J. L. Glass
B. H. Hunter
J. S. Knight
M. D. Lindsey
S. F. Powe
B. G. Rook
R. J. Taylor

suiJccT pre-startup Safety Review - 
Forklift Truck at Bldg. 63

A pre-startup safety review of the new forklift truck, 
Caterpillar - V50C, Serial #39Y00854 - (UCC Prop. #6809-27059) 
has been completed. The review included: applicable OSHA 
requirements, Exhibit "F" Lift Trucks - Check, and demonstration 
of the truck features.
The following deficiences were noted by the Review Team:
1) Two rear view mirrors should be mounted at the appropriate 

position on the forklift truck.
2) Load capacity chart should be highly visible for the 

truck operator. Recommendation: Capacity chart to be 
mounted on the fork main mast, in front of the operator.

3) Forklift truck must be equipped with a yellow flashing 
beacon, which should come on with Uie ignition.

4) Forklift truck must be equipped with 2 head and 2 tail 
lights.

5) Forklift truck should be equipped with backup alarm horn.
6) Hour meter on the truck should be repaired.
7) Operators should be made fully aware of the operating 

instructions of the machine.
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The Review Team feels that, with the exception of Item Number 6, 
the seriousness of the above listed deficiences warrants 
keeping the machine out of service until each deficiency is corrected.
If there are any questions or comments to this review, please feel free to contact the team members.

Sincerely

A. N. Jivan

B. Bratsen

/ir

B-2
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INTER N AL CORRESPONDENCE

SOLVENTS & INTERMEDIATES DIVISION P .  O .  B O X  471, T E X A S  C I T Y ,  T E X A S  77590

November 7, 1980

To: Mr. M. D. Lindsey

Subject: OPERATIONS SHIFT ORGANIZATION ORIENTATION (November 3-6, 1980)

Prior to my orientation tour with the Operations Shift Organization, the fol­
lowing objectives were established in accordance with our conversations:

1. Experience and understand the different organizational environment 
and modified responsibilities/line of authority which exist in the 
plant during after-hours shift work.

2. Gain a perspective with regard to the overall operations side of the 
plant in preparation for subsequent tours of duty with various opera­
ting units.

3. Develop a basic understanding of the function of the plant shift 
organization and the interface between shift/hourly operators and 
production day staff.

4. Be alert for any unique contractual issues which may exist with 
hourly operators such as safety, work practices, industrial hygiene, 
etc.

Having completed my scheduled four days with the Operations Shift Organization, 
my assessment is that the visit was highly informative and worthwhile and that each 
of the objectives was met.

Certainly I was able to experience the different organizational environment 
that exists in the plant after hours. While the operators remain responsible to the 
department heads and other day people in many ways, the after hours organization 
itself is greatly simplified and more straightforward. It is divorced from some 
of the administrative activities of the day time and more intent on just keeping the 
machines running properly.

One of the most interesting aspects of my visit was a conversation with a Shift 
Superintendent regarding labor/personnel matters. I discovered that operations has 
experienced problems in losing good people to maintenance and in adequately training 
operators. They share a number of operating problems with maintenance due to the 
common contractual restrictions on flexibility to manage.

I am confident I now have an adequate feel for the perspective of the operations 
side of the plant and will have no trouble putting future tours of duty with specific 
operations units.in the proper context.

C-1
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Mr. M. D. Lindsey - November 7, 1980 - Page 2

In summary, I was very impressed both by the machinery I observed and the people 
I met during my tour. The operators were extremely knowledgeable, enthusiastic 
about their jobs, and anxious to answer all my questions. The whole experience was 
a very positive one and a highlight of my internship to date.

DDT/If

C-2
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IN TER N A L CORRESPONDENCE

SOLVENTS & INTERMEDIATES DIVISION
f .  O .  B O X  4 7t. T E X A S  C i T Y .  T E X A S  77590

November 20, 1980

Mr. M. D. Lindsey
ORIENTATION WITH NO. 3 OLEFINS UNIT (November 17-19; 1980)

The objective of my orientation tour with No. 3 Olefins was to 
select a specific operating unit and observe its operations and or­
ganization in greater detail than I was able to do during my earlier, 
more general tour with the Operations Shift Organization. Having now 
completed an informative visit with No. 3 Olefins, I believe this 
objective has been accomplished.

I saw a different picture of the operations side of the plant 
during my Olefins visit than I obtained during the earlier tour with 
the. Shift Production Supervisors. I was able to explore the various 
relationships among day staff, hourly operators, and the Shift Organ­
ization. I had some interesting conversations with both departmental 
managers and hourly personnel about problems faced by the unit.

While at Olefins, I spent a good deal of my time outside in the 
unit with the outside operators. Using the enclosed schematic we 
first discussed what was happening in each piece of equipment, then 
went outside to observe it firsthand. I also was able to participate 
in lighting off several of the furnaces. This “hands on" time in the 
unit was particularly enjoyable.

In summary, I feel my time was well spent at No. 3 Olefins.
I now have a much better feel for the operating units' position in 
the plant structure and a rudimentary knowledge of the machinery/ 
processes used in an operating unit.

D. D. TIPPETT
DDT/lf

Tot

Subject:

D-1
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OPERATIONAL HEALTH & SAFETY TEAM 

Objectives & Standards

OBJECTIVES

1. To coordinate the operational health and safety aspects of the Texas 
City Plant Accident Prevention and Loss Control Program.

2. To provide advice for, make recommendations to, seek problem 
resolutions with, and serve as the communication link between the 
various Plant Health and Safety Teams.

STANDARDS

1.0 Membership

1.1 Chairman shall be a member of the PMH&SC.

1.2 The OHST shall have an organizational structure which adequately 
represents all segments of the Plant concerned with operational 
health and safety. (See Page III).

1.3 Each APM Area shall be represented at all times.

1.4 One-third of the OHST membership will be changed each year.

1.5 Each OHST member shall be responsible to provide an alternate in 
his/her absence.

2.0 Charters

2.1 The OHST Charter shall be reviewed during the fourth quarter of each 
year and updated as appropriate.

2.2 Permanent charters shall exist for all standing OHST subcommittees.

2.3 Proposed charters shall be provided as necessary to the PMH&SC, PH&ST 
and DAPC to assure compatibility and traceability of objectives.

2.4 Objectives, leadership, standards and a time table shall be provided 
for all temporary subcommittees.

3.0 Action Steps

3.1 To publish minutes to the PMH&SC and to all DAPC Chairmen.

3.2 To actively solicit areas of concern in the field of operational 
safety and health from the DAPC's, PH&ST, PMH&SC, SHARE, etc.

11/21/80
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OPERATIONAL HEALTH & SAFETY TEAM 
Objectives & Standards - Cont'd.

3.3 To meet with DAPC Chairman as a group a minimum of twice per year 
to foster two-way communications.

3.4 To provide regular guidance to the DAPC's on potential agenda 
Items and current action plans.

3.5 To obtain plant resolution to proposed policies, standards and 
procedures via the DAPC Chairman.

3.6 To direct personnel safety items to the PH&ST.

3.7 To make reconmendations for action steps and the setting of priorities 
to the PMH&SC, and other Plant Cornnittees and Departments as 
appropriate.

E-2
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VENDOR STOCKING AND RELATED

INVENTORY REDUCTION PROGRAMS

I. VENDOR STOCKING

A. FIRST COMMODITY (LUMBER) IMPLEMENTED AUGUST 27.

B. USE OF NEW FORM

C. 902 INVENTORY REDUCTION

D. OTHER POSSIBILITIES

E. PROBLEMS IN ADAPTING OTHER COMMODITIES TO VSP

II. RELATED PROGRAMS

A. ORDER CONTROL REVIEW/VENDOR MEETING APPROACH -

1. ADVANTAGES

2. THE PROCEDURE

3. REDUCED STOCK-OUTS

4. ABOUT 18 COMMODITIES TO DATE

B. DISPOSAL OF EXCESS INVENTORY

1. PROBLEMS

2. COMMODITIES

III. WHERE WE STAND

A. PROGRESS TO DATE

B. POTENTIAL

F
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DAP WORK SAMPLING PRESENTATION 12/15/80

A. Work Sampling is a statistical tool designed to be used for:
Suggesting ways to promote more efficient use of 
scarce resources
Helping to set realistic and attainable goals

B. Work Sampling is not:
A tool to be used for evaluating the performance of 
supervisors

C. Steps in Work Sampling Study:
Set up categories/activities to sample
Take samples on random basis (supervisor takes samples)
Augment sampling process with personal interviews and 
observations
Process data, obtain manpower utilization values 
Formulate recommendations
Present results for management consideration

DDTippett/lf
2/5/81
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INTERNAL CO R RESPO N DEN CE--------- ------------------------------------— _____________________

SOLVENTS & INTERMEDIATES <*• ao* " xas c t v . texas ttho

April 14, 1981

R. F. Casella
J. L. Christensen
D. E. Cook
J. L. Glass
M. D. Lindsey
J. E. Murray
M. L. Zander

Subject: Texas City Vendor Stocking/Less Stock Situation Report

Since my internship here at Carbide Texas City will soon be ending, 
it seems appropriate at this time to document my activities in the 
vendor stocking/less stock area for future reference as needed. 
Accordingly, I am enclosing a position paper on this subject-which 
is intended to present the current status of these programs at the 
Texas City plant, and to discuss the existing limitations which 
affect the feasibility of larger scale programs in the future.

D. D. Tippett
DDT/js
Attachment

H-1
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SITUATION REPORT 

Texas City Vendor Stocking/Less Stock Programs 

April 1981

UNION CARBIDE CORPORATION

Donald 0. Tippett

WP#0749A/0062A:AH

H-2



Introduction:

The intent of this report is to present the current status of vendor 

stocking/less stock programs at the Texas City Plant, and to discuss the 

limitations which presently affect the feasibility of large scale 

implementation of vendor stocking at this location.

Current Programs:

Vendor Stocking: In May-June, 1980, the Texas City Materials 

Management Department set a goal to finish calendar 1980 with the same 

MRO inventory which was on hand at the end of calendar 1979. One result 

of this effort was the establishment of a trial vendor stocking program 

(VSP).

Conscious of the fact that an early misstep would greatly harm the 

chances for creating a large scale VSP program later, the first 

commodities were selected very carefully. Common, stable commodities 

were sought which would have readily available alternate sources in an 

emergency. It was decided that the new vendor stocking form developed in 

the Kanawha Valley should be used along with a Type II Contract so that 

usage data could be captured and better control could be exercised over 

the commodity. It was also decided that a small safety stock would be 

kept, at least initially, for emergency purposes. Finally, criteria were 

developed for judging potential VSP vendors (Enclosure 1) and a suggested 

agenda for meetings with potential plant VSP users (Enclosure2) was 

established.

H-3
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Lumber, the inaugural commodity, was placed on VSP in August, 1980. 

Releases are made by the Carpenter Shop Supervisor who also keeps track 

of the safety stock, which is stored at the Carpenter Shop.

The delivery truck stops by the storeroom where paperwork is processed 

before it proceeds on to the Carpenter Shop for unloading. A stores 

clerk usually accompanies the delivery truck to the shop and assists in 

the unloading. The lumber VSP has been running very smoothly for seven 

months and has resulted in a reduction in lumber inventory of over 90 

percent (from over $22,000 to about $2,000).

The other VSP commodity currently in operation is janitorial supplies 

which was first proposed for inventory reduction because of the large 

amount of space these supplies occupy in the storeroom. The first VSP 

release of this commodity was made in January, 1981. Releases are made 

weekly by an non-exempt stores employee after he receives a listing from 

the janitors containing their requirements for the coming week. Delivery 

is made to the.storeroom which immediately breaks down the order and 

disperses it to janitors throughout the plant. The small safety stock, 

which is kept in the storeroom, is tracked by the computer which issues a 

P0W-K release when order points are reached. To date, janitorial 

supplies inventory, has been reduced more than 50 percent.

The two commodities currently on VSP are significant first steps in 

the establishment of a future large scale vendor stocking program at 

Texas City. However, the creation of these programs pointed up the 

existence of several stumbling blocks which must be overcome before more 

ambitious VSP projects are feasible. These limitations will be discussed 

later in this report.

H-4
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Less Stock Program: When it became clear that vendor stocking was 

not feasible on a large scale at the present time, another inventory 

reduction approach was sought. The simple less stock approach which was 

developed can be used for almost any commodity for which the VSP is not 

feasible or not desirable.

Candidates for the less stock program were initially identified 

through an Assist Program (see example Enclosure 3) which shows value of 

One Month Supply vs Value on Hand for all requirement orders in effect. 

Those commodities which represent significant dollars and display a 

considerable difference between the two figures were selected for further 

study. Purchasing was queried as to the stability of the market for that 

commodity and the dependability of available vendors. Assuming no 

problems here, further Assist Programs (see examples,Enclosures.;4'&"5 ) 

were run which detail usage patterns and provide the basis for making 

order control cuts. A meeting was then held with the principal plant 

users of the material. The user was shown the usage data and his 

opinions on the proposed inventory reduction were solicited. Assuming no 

problems emerged up to this point, proposed order control reductions were 

worked out and approved by the user in a second meeting.

One of the key parts of this less stock approach is the meeting with 

the vendor which 1s the next step in the procedure. At the vendor 

meeting, the vendor's representative is informed of our order control 

reduction and our reliance upon his prompt response to releases (ten day 

delivery time 1s desired).

H -5
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The vendor is given our best usage data at this time. Also, his past 

performance is reviewed, including number of deliveries per release, 

delivery lead time, packaging, shipping procedures, etc. After receiving 

assurances of support from the vendor, and with the U/A of the user, the 

order controls are reduced and inventory drain-down to the lower level 

begins.

Some 17 commodities have been processed in this manner (see 

Enclosure 6)and the approach seems to be quite successful. Inventories 

of the affected commodities have been reduced several hundred thousand 

dollars over the past nine months and the drain-down is continuing. Also 

noteworthy is a lower level of stockouts in these commodity areas, which 

may be attributable to the face to face vendor meetings. In general, 

this seems like a good on-going procedure to keep on top of major 

commodity inventories. Of course vendor stocking still holds the 

greatest potential for inventory reduction.

Current Limitations on VSP Development

In the initial effort to reduce inventory through vendor stocking, 

several serious problems were encountered when major commodities with 

many items were considered. The first problem is the non-existence of a 

consolidated user's catalogue including a commodity item section. This 

is desirable so that a user needing a National 50571 mechanical seal, for 

example, can readily determine its item code and be in a position to 

expeditiously and succinctly relay this information to the releasor. The 

releasor needs to be able to quickly verify this information and

H-6
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determine the proper source from which to obtain the requested item. At 

present the translation from a description of the required item to the 

item code is usually accomplished by a stores clerk. He either obtains 

the item code from one of the various cross references held in stores or 

simply locates the bin by memory and copies down the item code as he 

pulls the material for issue. Neither of these methods lends itself to a 

large scale vendor stocking program.

Another major problem is the lack of some viable system to make VSP 

releases when many commodities are involved which contain thousands of 

items and which have multiple users throughout the plant. There is no 

system in Texas City comparable to the ,,expeditor,, system at Institute in 

which each area's expeditor procures supplies for his area whether they 

come from the VSP or stores. When a commodity is used throughout the 

plant, there is no obvious person to do the releasing, and stores has no 

extra personnel for this function.

Institute has had good sucess with their expeditor VSP system. They 

currently have over 3000 line items in their vendor stocking program.

Some example commodities are bearings, belts, bolts, conduit, coveralls, 

hose, insulation, pipe, pipe fittings, flanges, rainwear, seals, and stud 

bolts. No serious limitations of the expeditor system have been exposed 

so far, and it or something comparable seems to be a key requirement for 

a large scale VSP.

A major consideration in setting up future VSP's, and certainly one 

of the biggest factors influencing the development of the current program 

is labor relations. The VSP planner must try to anticipate what

H-7
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objections may arise and be prepared to deal with them. If the VSP 

planner does not give proper consideration to the potential labor 

relations impact of his plan from the very start of the planning process, 

he may find he has designed a program which is unworkable within the 

constraints of the real world plant labor environment. To further 

illustrate this point, consider the following example:

Some of the largest potential savings vendor stocking promises 

are in the area of reduction in material handling: receipt, 

putting up, pulling, and delivery. Ideally, from the planner's 

point of view, a VSP item would be delivered straight to the 

user's location and receiving paperwork would be filled out on 

the spot and mailed to the receiving department later. This is 

precisely the type of procedure which would be most strongly 

objected to by the union. The union would have the material 

unloaded at the storeroom and then reloaded on a UCC delivery 

truck and taken to the user. At the very least it would want 

the vendor delivery truck to stop by stores and pick up a stores 

clerk who "makes sure" the item gets delivered.

This example illustrates the type of disagreemnt which may quickly 

arise. The decision dictating the zeal with which the plan is pursued in 

the face of labor's objections must be made by management. However, the 

important thing 1s that the planner anticipates potential problem areas 

during the planning process and does not set himself up for unwelcome 

surprises later.

H-8



One of the most popular bases for labor objections is the so called 

"past practice” rule which holds that management cannot unilaterally 

alter long-standing conditions of work other than through the collective 

bargaining process. It might be suggested that the advent of the new 

MADP II system could offer some hope in relieving past practice 

constraints on VSP. An argument could be made that, in going to this 

totally new system, old procedures will need to be altered to conform to 

the new system requirements. Hence, many of the old past practice 

arguments no longer apply. If this approach were taken from the 

beginning, it could offer some relief for this particular problem.

It is certainly true that overcoming these labor problems is not an 

easy task. In fact all of the limitations discussed above are 

challenging. However the potential rewards are also great. The 

elimination of the 30 percent annual holding cost on a large number of 

items promises a significant reduction in overhead. Also to be 

considered are potential reduction in the labor force, generally fresher 

material on hand, and the reduced need for material storage facilities.

One last factor which is needed in all VSP's is some type of Market 

Awareness Program. This would be a mechanism where someone would monitor 

market conditions and predict coming shortages of VSP commodities in time 

to build a safety stock. This mechanism would also determine when this 

safety stock is no longer necessary. This would probably be a purchasing 

function. The safety stock itself could be monitored by the computer and 

ordered in POW-K releases.

H-9



SUMMARY

In conclusion, it is felt that VSP holds the greatest potential for 

efficient material management in the future. Because of this tremendous 

potential it is recommended that the major limitations be tackled 

immediately so they can be removed in time to make the most effective 

marriage possible between VSP and the coming MADP II.

H-10



VSP VENDOR CHECKLIST

This 1s a proposed checklist of items which should be considered by the buyer 
who draws up and executes a VSP Contract.

1) Vendor performance record and future potential performance 
and reliability.

2) Competitive pricing.

3) Frequency of deliveries, to be made; response time.

4) Provision for irregular hours, holidays and weekends.

5) Delivery during strikes, crossing picket lines. Alternatives.

6) Sufficient breadth and depth of inventory to meet our needs in 
numbers/types of materials or willing to expand their inventory 
1f necessary. A visit to the vendor’s facility will normally 
be necessary.

7) Able to handle our requirements in adverse market conditions.

8) Vendor management commitment/capability.

9) Consideration of non-standard material peculiar to UCC— Is it 
included? If so, what additional commitment must be made?

H-ll
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VSP USER MEETING AGENDA

Topics to be Covered:

1. Objective of VSP, UCC commitment to reduce inventory

2. Normal Usage

3. Critical Items

4. Obsolete Items

5. Suggested Additions to VSP Item List

6. Vendor History

7. Emergency Stocks

8. Delivery Frequency 

.9. Emergency Deliveries

10. Paperwork Procedures

11. Identify Authorized. Requisitioners

12. Start-up Procedures

ENCLOSURE 2

H-12
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IN TER N AL CORRESPONDENCE

SOLVENTS & INTERMEDIATES DIVISION
P .  O .  B O X  471, T E X A S  C I T Y .  T E X A S  77S90

October 29, 1980

To: Mr. J. L. Glass

Copy to: Mr. D. J. Hymel
Mr. M. D. Lindsey

Subject: EXCESS VALVES/PARTS DISPOSAL

Mr. R. L. Fleming, Til Supervisor, has identified certain of the 
Crosby and Lunkenheimer valves and valve parts which need no longer 
be kept in Stores. The enclosed fact sheet displays pertinent data 
on these items.

Also enclosed is a proposal from Texas City Armature concerning 
these parts. A similar proposal is expected from Southern Instrument 
shortly.

Essentially, the enclosed proposal would remove $64,812.00 from 
the inventory at a cost to overhead of $52,320.00. It should be noted 
that over 50 percent of the disposal items have not moved in nearly 
three years. This would tend to indicate they are not needed even 
when we do our own valve repair. Also, under this proposal, these 
parts would be available for buy back in the future for 25 percent 
should we need them.

An alternative would be to scrap the disposal items, however, 
Salvage feels there would be only a negligible scrap value involved.

DDT/If 
Encl. (2)

D. D. TIPPETT

I-l
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CROSBY AND LUNKENHEIMER SAFETY VALVES/PARTS DISPOSAL DATA SHEET

CROSBY LUNKENHEIMER TOTAL

TOTAL NUMBER OF ITEMS 221 84 305

TOTAL VALUE ON HAND 10/22/80 $93,644 $22,729 $116,373

NUMBER OF ITEMS DESIGNATED FOR DISPOSAL 173 62 235

BOOK VALUE OF DISPOSAL ITEMS $55,237 $ 9,595 $ 64,812

less: 708 Value of Disposal items - $10,387 - $ 2,105 
(61 items) (33 items)

- $ 12,492(19.;

EQUALS: AMOUNT TO BE WRITTEN OFF 
TO OVERHEAD = $44,850 = $7,470 = $ 52,320

NUMBER OF DISPOSAL ITEMS NOT 
USED IN AT LEAST 2 YEARS, 9 MOS. 100 19 119

= 50.6% of disposal 
items. 94 of these 
have 708 value

1-2
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VALVE REPAIR SERVICE 
21-20th St. S.

ELECTRIC MO T O R  SALES 
112 Hwy. 146

ELECTRIC MOTOR REPAIR 
101 Hwy. 146

MACHINE WORKS 
101 Hwy. 146

P.O. BOX 2125 
TEXAS CITY. TEXAS 77530 
945-9791 -488-1445 (Hou.)

October 9, 1980

Union Carbide Corporation 
Regional Purchasing 
Mr. Darryl Hymel 
P.O. Box 471
Texas City, Texas 77590

Dear Mr. Hymel:

The following is in response to your request for assistance on 
the excess valve parts inventory.

Texas City Armature Works, Inc. and its subsidiary, Texas Valve 
Repair and Sales have contracted with Union Carbide to provide a. 
salvage valve program under Contract 515-5250-4. I propose the fol­
lowing addendum to the existing contract.

A. Union Carbide Corp. places the excess valve parts inventory 
into salvage.

B. Texas Valve Repair and Sales will receive and inventory parts 
for contract purposes.

C. Texas Valve Repair and Sales will provide these parts for 
Union Carbide Corp. valve repair needs at 25% of listed in­
ventory price as our salvage fee.

D. This charge will only be incurred as parts are used in Union 
Carbide Corp. valve repair.

w. Quarterly reports of parts usage will be included in present 
quarterly salvage valve report.

F. All valve parts will be reserved for Union Carbide Corp. exclus 
ively v/ith the following exceptions:

1. Texas Valve Repair and Sales may purchase parts from 
Union Carbide Corp. for resale with the permission of 
Union Carbide Corp.

2. the purchase price will be at 25% of listed price on the 
inventory list.

Subject: Surplus Material Proposal

1-3



Page 2

3. No parts will be purchased for non Union Carbide
Corp. valves if that purchase jeopardizes parts re­
placement for Union Carbide Corp. This can be determined 
when purchase request is made by Texas Valve Repair 
and Sales to Union Carbide Corp.

It is my hope that this proposal will be considered, accepted 
and incorporated into the existing salvage contract. If further 
information is required I am at your service.

Si ncerely

M.E. "Moe" Bedar
Texas Valve Repair and Sales
Supervisor

MEB/pz

1-4
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i n t e r n a l , c o r r e s p o n d e n c e

I N T E R M E D I A T E S  D I V I S I O N . a •?». f ( 4 A $  i i t r ,  r f  *a*> ’ M90

February 2, 1981

TO: Mr. M. D. Lindsey

SUBJECT: 1980 Inventory Control Results

The enclosed material summarizes the results of the 1980 inventory 
control effort which began at the end of May 1980. The inventory then 
stood at $14,340,702 and the projection for the end of the year at the 
then prevailing rate of increase was $15,133,562. The goal set was to 
end 1980 with the same inventory which we had at the beginning of the 
year C$13,777,824).

Enclosure 1 shows a breakdown of the final results. Actual 1980 
year-end inventory was $14,168,485 (up 2.8% from 1979 ending inventory). 
At the bottom of the page is a breakdown of the results for supply 
(controllable) items. The "Quantity on Hand Charge" is where my work 
shows up. The reductions I achieved are included in the $411,871 figure.
I can account directly for about $225,000 of that. The rest was accom­
plished by RATO (reduced amount to order).

Enclosure 2 shows the leveling-off of the rising inventory line 
which was accomplished in 1980. Enclosure 3 depicts the downward trend 
in inventory which began at the end of May when the various inventory 
reduction efforts first began.

Enclosure 4 shows how our 1980 inventory performance stacks up 
against that of 11 sister locations. The mean increase for the 12 loca­
tions shown is 9.8% for 1980 as compared to our own 2.8% here at 
Texas City.

I am pleased about the overall outcome of the 1980 inventory reduc­
tion efforts here at Texas City and proud of my contribution to these 
efforts. I believe it is an "identifiable contribution" to the organi­
zation which will fit in very well with the objectives of the D.E. 
Internship.

D. D. Tippett

DDT/If 

Enclosures

J-1



TEXAS CITY 

MRO INVENTORY ANALYSIS

Beginning Inventory (12/31/79) 

NEW ITEKS 

TERMINATIONS .

INFLATICN 

QUANTITY ON HAND CHANGE 

ENDING INVENTORY1 (12/31/80)

Controllable (Supply Items) 

Mon-Controllable (Spare Parts)

M$

OVERALL

W t t n i
5,018,531

8,759,293

13,777,824

13,777,824

402,247 (2.9%)

-495,694 (-3.6%)

466,825 (3*4%)

18,283 (0.1%)

14,168,485

lg/31/80.
4,851,382
9,317; 103-
14,168,485

SUPPLY ITEMS

Beginning Inventory (12/31/79) 3,018,531

NEW ITEMS 67,941

TERMINATIONS -175,543

INFLATION 352,324

QUANTITY ON HAND CHANGE -411,871

ENDING INVENTORY (12/31/80) 4,851,382*

ENCLOSURE 1
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MRO INVENTORY

Percent Increase Rank: Least to
Location 1980 Actual vs 1979 Actual Most Increase

293 6.5 4

312 2.6 1

314 14.7 10

380 12.3 9

510 9.9 6

511 7.2 5

512 10.3 7

513 20.2 12

514 10.8 8

515* 2.8* 2*

519 5.1 3

526 15.2 11

MEAN - 9.8%

*Texas City Plant

ENCLOSURE 4
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U C  < 4 9 - 2

IN TER N AL CORRESPONDENCE

P .  O .  B O X  471, T E X A S  C I T Y ,  T E X A S  77590

September 4, 1980

From: Mr. D. D. Tippett

To: Mr. M. D. Lindsey

Subject: HEARING PROTECTION REQUIREMENTS

1. BACKGROUND: In February, representatives of the Industrial Hygiene De­
partment conducted a noise level survey in several Maintenance shops.
The results of this survey (Enclosure 1) indicate that high noise levels 
are present during the operation of some of the machines in the various 
shops.

2. DISCUSSION: Personnel in some shops were discovered to be aware of the 
noise hazards present and relatively faithful in using hearing protectors 
around the noisy equipment. Personnel in other shops seemed quite 
unconcerned about noise hazards and were using no protection. Some of 
the machines sampled by the Hygiene Department survey were fitted with 
"Hearing Protection Required" signs, and others were not.

3. RECOMMENDATIONS: Since some shops have little or no hearing protection 
program and others could benefit from a re-enforced effort in this area, 
the following recommendations seem appropriate:

a) Supervisors should be appraised of the dangers of noise hazards
in general, including the standard requiring hearing protection for 
exposures which exceed 90dbA. They should be further advised as to 
specific machines/tools used in their respective areas which consti­
tute particular hazards.

b) Supervisors should be directed to conduct a training program for 
their people concerning noise hazards in general and own shop 
equipment in particular.

c) All machines identified as noise hazards should have "Hearing 
Protection Required" signs prominently affixed.

' d) Supervisors should be directed to remain conscious of noise 
exposures on a daily basis. They should guard against unpro­
tected employees working in the vicinity where high noise 
machines are being operated by others.

K-1
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Mr. M. D. Lindsey - September 4, 1980 - Page 2

In general, the problem is seen as one of supervision and education. 
Safe practices must be established and maintained on the shop level. An 
effective long term hearing protection program in the shops will depend on 
a continuing commitment by first line supervision.

DOT/1f

Enclosure - Industrial Hygiene Department Sound Survey

K-2
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Industrial Hygiene Department 
preliminary REPORT

TEXAS CITY 

Date: Auqust 13. 1980

DISTRIBUTION:

TO: M. Dr*Lindsey'

SUMMARY: A survey of the Maintenance Shops was conducted 
in order to determine which tools require 
"Hearing Protection Required" signs posted.

.car: 0. H. Glenn, MD 
J. B. Leverton

A. P. Yalcinkaya

PROCEDURE:

Noise levels were taken with a B&K 2203 noise level meter at a 
distance of 6 feet and at a distance where the noise level 
was reduced to 90 dBA.

RESULTS:

See attached data sheets.

CONCLUSIONS/RECOMMENDATIONS:

Hearing protection is needed near several tools and machines 
in the various shops in the plant.

Kirk E. Martin
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UNION CARBIDE CORPORATION
Industrial Hygiene Department Texas City, Texas

Bldq. <205 Machine Shop

SOUND LEVEL SURVEY 

February 1980

•

Tool or Machine dBA 8 6 Ft 90 dBA Distance Ft

Sandblast Booth 96 10
Overhead Hoist SE Shed 96* 20 *taken directly
Overhead Hoist SW Shed <90 — under hoist
Band Saw, Metal 101 30 cutting 1/2 in steel
Metalizing Booth Not operating during survey.

Bldq. 216 Carpenter Shop

Tool or Machine dBA @ 6 Ft 90 dBA Distance Ft

Chain Saw, Pneumatic 96 20
Band Saw 82 —

Table Saw 96 25
Planer 91 10
Shaper 98 25
Small Radial Saw 94 15
Large Radial Saw 101 30
Outside Radial Saw 108 45

Noise levels vary depending on the wood being sawed and
the sharpness of the blades.

Bldq. 61T&I Shop

Tool or Machine dBA 9 6 Ft 90 dBA Distance, Ft

Small Impact Wrench 94 10
Large Impact Wrench 103 Throughout the room
Pressure Test Bench 109 Throughout the room

Bldq. 209 Pipe Shoo

Tool or Machine dBA- 0 6 Ft 90 dBA Distance, Ft

Cut-off Wheel 96 25
Pipe Threader* 109 75

* 6" cast iron pipe was being threaded. Oil is used
while threading all pipe except cast iron, which is
threaded infrequently.

K-4
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Bldq. 215 Structural Shop

Tool or Machine

Hand Grinder, Pneumatic 
Hand Sander, Pneumatic 
Carbor Arc Welder 
Acetylene Torch, Large Tip 
Air Drill

dBA @ 6 Ft 90 dBA Distance Ft

102 20 
93 10
112 60 
102 25
<90 3 used to expand tubes

in tube bundle

K-5
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i n t e r n a l  CORRESPONDENCE

U C  149—  2

P .  P .  B O X  471, T E X A S  C I T Y ,  T E X A S  77990

September 10, 1980

To: Mr. M. D. Lindsey

Subject: Fertile Female Protection Requirements

1. FINDINGS:

I have investigated the problem of lead/Fluorocarbon 22 exposure 
among fertile females who are members of the Contract Services janitorial 
group. I find that we are currently in violation of the Texas City Plant 
Fetal Protection Policy in the case of fertile female contract janitors 
who do work in the Paint and Sandblast Shops. I have also found that we 
are in violation whenever female Maintenance Engineers enter these areas. 
We are not in violation of regulations in the Refrigeration Shop since ex­
posure levels are sufficiently low so as not to cause a problem in this 
area. It should be noted that the Lead Shop is also out of bounds, al­
though no females currently work there.

2. RECOMMENDATIONS:

As a result of the above findings, the following recommendations 
seem appropiate:

a). Immediate action be taken to restrict fertile females 
among the Contract Services janitorial group from working 
in the Lead and Paint Shops and the sandblast area.

b) Action be taken to insure that fertile female Carbide 
employees are also restricted from these areas.

DDT/1f 
Enclosures

M r*
D. D. TIPPETT

L
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OIL LUBRICATED COMPRESSORS 
SUPPLYING BREATHING AIR

OBJECTIVE: To operate all stationary and portable oil lubricated air 
compressors used to supply breathing air in accordance 
with applicable OSHA Standards.

ACTION PLAN

1. Identify all oil lubricated compressors that are used to supply 
breathing air.
Responsibility: S. S. Murphree.

2. Identify all oil lubricated compressors that are equipped with 
high temperature shut downs/alarms.
Responsibility: S. S. Murphree.

3. Establish interim program for Industrial Hygiene to routinely 
test for carbon monoxide per OSHA Standards.
Responsibility: H. K. Decker.

4. Install continuous carbon monoxide monitoring system for all 
oil lubricated compressors used to supply breathing air. 
Responsibility: D. D. Tippett

5. Establish procedure to ensure that breathing air supplied 
by oil lubricated compressors is continuously monitored for 
carbon monoxide per OSHA Standards.
Responsibility: W. C. Hill/D. D. Tippett

6. Establish procedure for verifying proper operation of air 
compressor high temperature shutdown and caroon monoxide 
alarm systems.
Responsibility: W. M. Tyler.

M
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MARINE TERMINAL MAINTENANCE WORKFORCE 
UTILIZATION STUDY-

Union Carbide Corporation 
Texas City, Texas

Donald D. Tippett 
January 1981
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EXECUTIVE SUMMARY

This is a study evaluating the maintenance operation at the Marine 

Terminal with particular emphasis on manpower utilization. Data for this 

analysis was gathered during the period October-December, 1980 in two 

principal ways — work sampling and personal interviews and observations.

While the overall maintenance operation at the Marine Terminal was 

found to be very sound, the study discovered the following areas of 

concern:

1) Percent of time spent working and observing/sampling is too low.

2) Percent of time spent resting and waiting for instructions/ 

transportation is too high.

3) The large physical area of the facility, large number of crafts 

and craftsmen, and considerable contractor activity severely 

hamper the supervisor's ability to monitor and direct the work 

of his many craftsmen.

After considering a number of alternatives, the study recommends the 

following:

1) Assign a non-exempt coordinator to the Marine Terminal Mainte­

nance Group to assist the supervisor in planning, scheduling, 

and coordinating. This should increase percent of time spent 

working by 6.75%, and allow for the reduction of one in the 

workforce.

2) Provide an additional pickup truck for use by a pair of pipe­

fitters who will be a "hotshot" team. This move would free 

other vehicles for use in a variety of ways and tend to ease 

the transportation crunch. It would also allow a reduction of

N-ii
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at least one pipefitter from the Marine Terminal Group 

and increase percent working by 7.7%.

3) Encourage the taking of morning and afternoon work breaks 

on or near the work site to cut down the large amounts of 

time currently being spent waiting for and traveling to and 

from the present work break location. This would result in 

an increase in working time of 6% and allow a reduction of 

one craftsman from the workforce.

In sumnary, the proposed changes should increase percent working from 

the present 26.93% to about 47%. While this would suggest that five 

craftsmen should be removed from the workforce, a reduction of only three 

is reconmended at this time for a number of non-quantitative reasons.

Finally, it is reconmended that a follow-up study be conducted four 

to six months after reccomended changes are initiated in order to insure 

they are having the desired effects.
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I. INTRODUCTION

This report presents the methods, findings, conclusions, and recom­

mendations from a maintenance workforce utilization study which was con­

ducted at the Marine Terminal of the Union Carbide Texas City Plant. The 

study was conducted during the months of October - December 1980.

Purpose of the Study

The purpose of this study is to evaluate the maintenance operation 

at the Marine Terminal with particular emphasis on manpower utilization. 

Based on the facts discovered, conclusions are drawn and recommendations 

are made for the improved utilization of maintenance resources at this 

important facility. A more detailed listing of the study objective and 

standards is included as.ENCLOSURE A.

*
Background

The Texas City Marine Terminal is one of Union Carbide's major 

distribution points for products and raw materials going to and from both 

the Texas City Plant and other Carbide locations. Each month the terminal 

loads some 19 tankers, 90 barges, and hundreds of railroad tank cars and 

tank trucks. The Marine Terminal is a sprawling facility which covers 

some 425 acres and contains 125 tanks (See ENCLOSURE B). It includes a 

dredged turning basin with two large docks for tankers/large seagoing 

barges and six smaller barge docks where cleaning, loading, unloading, and 

maintenance are accomplished. The terminal complex also includes Nineteen 

Dock, with 25 tanks, which is another dock area some two miles north of 

the main terminal.

The Marine Terminal maintenance group has responsibility for both
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planned and unscheduled maintenance at the main facility and Nineteen 

Dock. It also is responsible for a considerable number of pipelines which 

run from these two facilities to the main plant.

Due to the large maintenance workload and limited availability of 

resources, it was decided to conduct a study of the Marine Terminal main­

tenance operation with an objective of suggesting.ways to better utilize 

the men, equipment, and material available. This study was begun in 

October 1980 and completed in January 1981.

Report Structure

Following this brief introduction is Section II, which describes the 

methods/techniques used to conduct the study. Section III is a detailed 

presentation and interpretation of the findings. Results of the work 

sampling study are presented along with material obtained from personal 

interviews and observations. Section IV seeks to draw logical conclusions 

and make suggestions for improved utilization of available resources at 

this facility.
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II. METHODOLOGY

Data for this analysis was gathered in two principle ways — work 

sampling and personal interviews and observations. The work sampling 

study supplied the data which follows. The interviews and observations 

were employed to gain a better perspective of the maintenance operations 

at the Marine Terminal than would be provided by the quantitative ap­

proach alone.

The work sampling study was conducted during the straight day 

schedule when approximately 31 craftsmen and a supervisor compose the 

Marine Teiminal Maintenance Force. The eight and one-half hour day 

(including lunch) was divided into 34 fifteen minute periods. Once each 

day the supervisor sampled the craftsmen during a randomly selected time 

period. The capture of these data over the course of 30 sampling days 

permitted profiles of manpower utilization to be constructed with proper 

statistical significance.

The recording and analysis of the data was carried out using a format 

and computer program developed by Bonner § Moore Associates, Inc. and 

purchased by Carbide in 1971. This format was modified to fit the re­

quirements of 'the Marine Terminal Study. The data analysis program was 

run on the company’s IBM 370 Computer.

In order to obtain a detailed profile of manpower utilization, some 

58 activities typical of maintenance craftsmen were identified. These 

activities were divided into six categories — working, traveling, plan­

ning/leading, waiting, lost time and company policy. A detailed descrip­

tion of the various activities and categories is included as ENCLOSURE C.

During the randomly selected daily 15 minute sampling period, the
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supervisor recorded the observed activity of each assigned craftsman and 

the craft to which he belonged (See Table 4 for craft listing). Based on 

these data the computer program yielded a detailed breakdown of manpower 

utilization (See Figure 2, and Tables 1 through 5). Along with percent 

of time spent in each activity, an activity cost was calculated based on 

the 1980 sold service rate of $27.50/hour.

The interviews/observations were conducted during three day-long 

visits to the Marine Terminal during October and November along with 

numerous shorter visits and discussions. An attempt was made to view all 

the facilities and equipment and speak with as many of the principals as 

possible.
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III. PRESENTATION AND INTERPRETATION OF FINDINGS

The results of the workforce utilization study conducted October to 

December 1980, at the Carbide Texas City Marine Terminal, are presented in 

this section.

The Findings

During the work sampling phase of the study, a total of 873 observa­

tions were taken. These observations form the basis for the data display­

ed in the figures and tables that follow. This information is referenced 

throughout the remainder of this report.

Following is a brief description of the information presented in 

Tables 1 through 5 and Figures 1 and 2:

Table

1 - Percent of time spent in each of the six major categories is

displayed along with the accuracy for the 951 confidence limits 

and the cost/day for each category.

2 - A detailed listing of percent time spent for each of the 58

activities and six categories is presented. Also shown, for 

comparison purposes, are the results of the 1971 Union Carbide 

Maintenance Study and a 40 plant petro-chemical industry average 

complied by Bonner § Moore.

3 - This table gives a breakdown by craft of time spent in each

major category.

4 - ENCLOSURE B shows the Marine Terminal Layout divided into six

areas. Table 4 is a breakdown of percent of time working in 

each of these areas by craft.
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TABLE 1

DISTRIBUTION OF TIME BY M/UOR CATEGORY 

(without supervisor)

RANK MAJOR CATEGORY TIME ENGAGED AND COST*

Percent** Accuracy**** Hours/Day Cost/Day

1 Working

4 Traveling

6 Planning/Leading

3 Waiting

5 Lost Time

26.93 - 3.32 2.29 $1588

15.99 - 2.75 1.36 942

4.63 - 1.51 .39 273

20.43 - 3.02 1.73 1199

10.38 - 2.85 .88 612

2 Plant Policy 21.74
+
3.09 1.85 935***

Total 100 8.5 $5549

*Based on 30 men at $27.50/hour, less $1051/day for absentees. 
Absence rate for all reasons averaged 151.

**Based on 713 observations not including supervisor or absentees. 
***Cost does not include unpaid lunch break.
****95% Level of Confidence

Note: For the purposes of this report an "absentee" is defined as
a craftsman who is not at work for any reason (example: sickness, 
vacation, bank day, etc).
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TABLE 4

WORK DISTRIBUTION BY ZONE (%)

CRAFT

Instrument Repairman

Electrician

Pipefitter

Machinist

Rigger

Carpenter

Insulator

Equipment Operat

T&I Mechanic

All Shifts/Crafts

Rank

1 II HI

50

8.3 8.3 16.6

25 15.6 46.8

50 10

27.7 16.7

14.3 14.3

14.7 17.5 64.9 

19.9 19.9

20 20 20

23.4 13.66 31.7

2 4 1

IV V VI 

50

50.2 - 16.6 

3.12 3.12 6.25

40

33.3 5.6 16.7

28.5 < 42.8

2.8

60.2 -

30 . 10 -

29.95 1.95 7.3

3 6 5
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FIGURE 1

MARINE TERMINAL MAINTENANCE ASSETS

A. Personnel (average assigned)*

Supervisor - 1 
Craftsmen: Carpenters 2

Electricians 2
Equipment Operator 1
Instrument Repairman 1
Insulators 6
Machinists 2
Oiler 1
Pipefitters 11
Riggers 2
T§I Mechanic 3

31

(includes 1 leadman)

Contract Laborers: various, assigned to specific tasks

B. Transportation

Pickup #38 - shared by 6 insulators and 2 carpenters. 
Pickup #48 - assigned to supervisor, but used by riggers 

majority of time.
Pickup #60 - assigned to 3 T§I mechanics on trial basis. 
Van #67 - assigned to pipefitter leadman/pipefitters. 
Gas Cart #G9 - assigned to 2 electricians 
Electric Cart #E1 - assigned to instrument repairman.

C. Communication

4 Pagers - rigger, instiumentman, T§I mechanic, supervisor.
5 Two-way radios - supervisor, equipment operator, electrician,

fitter leadman, contract leadman.

*Absentee rate was 15% during the study; thus only about 26 craftsmen 
were actually on the job each day on the average.
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FIGURE 2 Percent Working vs. Hour of the Day
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5 - Improvement potential is shown for each of the major 

categories, as compared to the 40 plant average.

Figure

1 - Presents a listing of the personnel, transportation, and com­

munication assets typically available to the Marine Terminal 

Maintenance Force.

2 - This figure shows a bar chart of percent working vs. hour of

the day. Sane periods were not covered because they did not 

appear in the random number list.

Other findings of a more general nature follow. These observations 

were made during visits to the Marine Terminal and discussions with the 

maintenance personnel.

The Marine Terminal Maintenance Supervisor and the Area III Superin­

tendent were enthusiastic about this study and were extremely co-operative 

and supportive in every way. In general, craftsmen were found to possess 

high morale, and a spirit of comraderie seemed to exist among the Marine 

Terminal Maintenance Force that is not normally found in the main plant.

It is not unusual to see craftsmen help each other to accomplish some 

important task and there is an interest in getting the job done in a 

craftsman-like manner. A congenial relationship exists between mainte­

nance and production/operation personnel although some of the usual 

friction exists from time to time.

The composition of the maintenance force at the Marine Terminal is 

shown in Figure 1. Including the pipefitter leadman, the number of crafts­

men from the various crafts is 31 (actually 29 craftsmen and 2 apprentices). 

This is high compared with the average of about 17 craftsmen assigned to
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the typical supervisor in the main plant.

The Marine Teiminal Maintenance Supervisor must direct the activities 

of 10 different crafts as compared to the three or four crafts dealt with 

by the typical in-plant supervisor. It should also be noted that the 

roster of the Marine Teiminal Maintenance Force is relatively fixed — 

the same craftsmen work there for a long period of time. As a result of 

this and the physical separation from the main plant, the Marine Terminal 

Maintenance Supervisor has assumed a greater share of the supervisory load 

from the various craft supervisors than would normally be the case. 

Finally, a significant amount of the supervisor1s time is spent setting up 

and monitoring the work of the several contractors who work almost contin­

uously at the Marine Terminal.

The pace on a typical day for the Marine Terminal Maintenance Super­

visor is extremely hectic. The usual situation is for the phone to be 

constantly ringing, the pager and radio to be blaring, and many people to 

be coming and going. It often requires great effort on the supervisor's 

part just to stay up with the flow of information. It is extremely dif­

ficult for the supervisor to find the time for detailed planning, person­

nel matters, and routine paperwork.

The bulk of the maintenance force is based in a portable building at 

the southwestern comer of the Marine Terminal adjacent to the main gate 

(refer to ENCLOSURE B). This is where all of the personnel take their 

lunch. It should also be noted that a new maintenance building is being 

constructed on this site. The machinists are based in Zone I at Building 

301 while the T§I mechanics are based at Building 303, also in Zone I. 

These two crafts take their 9:00 a.m. and 2:00 p.m. breaks at these loca­

tions. All others leave their jobs and take their morning and afternoon

N-14



breaks at the main maintenance building by the gate. In terms of work 

done in each Zone, Appendix B shows that the majority of the work is done 

in Zones I, III, and IV.

The supervisor estimates that 45% to 50% of his load is unscheduled 

work which he receives either personally from operations personnel or over 

the radio. The other half of the workload has a varying amount of leadtime 

built in. Much uncertainty still exists in these jobs since availability 

of the equipment to be repaired is highly variable. Also, due to the 

many demands on the supervisor's time, a less than optimum amount of 

planning and scheduling is done. Virtually no RM work is done by this 

group.

Transportation appears to be in short supply. Pickup #48 which is 

assigned to the supervisor is normally being used by various craftsmen 

out of necessity to get the job done. As a result, the supervisor seldom 

has transportation available to check on his men who are scattered over 

the 425 acre terminal. There are five pairs of pipefitters who are con­

stantly moving from job to job. This requirement plus the practice of 

bringing most craftsmen back to the maintenance building for lunch and 

breaks virtually reduces the pipefitter leadman in Van #67 to a taxi driver.

As noted in Figure 1, pickup #38 is shared by the insulators and car­

penters. The carpenters seem to be getting the worst of this arrangement 

since, as Table 3 shows, their waiting time is very high (34%). Also 

noteworthy in Table 3 is the 26% waiting time of the pipefitters which is 

significant since the pipefitters compose about a third of the workforce.

Bicycles are not practical for the most part because they cannot 

carry enough tools and equipment. The gas and electric buggies have lim­

ited capacities and cannot be used in Zones VI and VII.
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In general, the Marine Terminal is a large area to cover. The 

supervisor is based in a relatively remote comer while the bulk of the 

work takes place elsewhere. Most of the time, work requirements obligate 

the supervisor to assign his vehicle to his craftsmen. The result is that 

he is often physically isolated from the jobs and people he is supervising.

Interpretation

In the interpretation and analysis which follow, the general thrust 

will be to seek methods to increase the percentage of the workday which a 

craftsman spends engaged in "working" activities (Table 2). While it must 

be acknowledged that various activities in each of the other categories 

are necessary and often desirable, it is principally for the* performance 

of "working" activities that a company hires its workforce in the first 

place.

Working: The percent of time spent working was found to be 26.93% 

(refer to Table 2). The 40 plant comparison study indicates that a work­

ing figure in the neighborhood of 45%-55% is not unreasonable for a typi­

cal pe tro - chemical installation. This high comparison study working 

figure should not be overrated, however, since the quality of the data 

tends to suffer as the scope of the study widens. The percent working 

figures typically become inflated as the study's quality control goes down. 

Still, a percent working figure of 45-50 percent is not an unreasonable 

expectation for the Marine Terminal operation. Therefore, a reasonable 

goal would be to increase time working by 18-23 percent. It would then 

naturally follow that a manpower reduction in the neighborhood of 3-6 

people would be possible without lowering the service level provided to 

the customer.
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The distribution of time within the working category appears reason­

able. The obvious need seems to be to increase the percentage of time 

spent 'Tools in Hand" and thus the entire category. The analysis of the 

other categories which follows will therefore seek to identify those 

activities which should be pared down so that 'Tools in Hand" can be 

raised.

In the matter of where the work is being done, Table 4 indicates 

that Zones I, III, and IV contain the bulk of the work (SeeENCLOSUREB). 

This is reasonable since these are the areas where major dock facilities 

are located. It should be noted that the break/lunch location is far 

removed from the center of this activity.

As depicted in Figure 2, the percent working vs. horn: of the day is 

about what would be expected. Relatively high levels of working appear 

at the beginning of the day and after each rest break and lunch. These 

levels trail off as the next break or the end of the day approaches.

To sum 14), the work sampling study reveals a relatively low per­

centage of time spent in the working category. About 73 cents of 

Carbide's labor dollar are being spent for activities other than working. 

An 18-23 percent increase in time spent working appears to be a reason­

able goal. Increased efficiency in utilizing manpower resources would 

suggest a corresponding reduction in total manpower requirements.

Traveling: The percentage of time spent traveling by Marine Termi­

nal craftsmen is only slightly above the average. This seems a reason­

able result considering the size of the facility and the relatively 

large distances that often must be traveled between jobs. The delivery 

system from the main plant helps to hold down the traveling for tools 

and materials activities. Overall, this category seems to be close to
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the optimum value.

Planning/Leading: For the most part, this category also seems to 

have reasonable values compared to the average although it is well below 

the 1971 UCC study value. The zero- value for observing/sampling is 

interesting to note. This may be related to the supervisor's usual lack 

of transportation and could reflect his difficulty in covering the large 

area.

Plant Policy: The most salient feature in this category is the high 

value, 11.92, of the break activities which drives the entire category 

well above the industry average. Work sampling indicates about one hour 

per day is being spent for this activity. This is 30 minutes more than 

should be spent on breaks according to current policy. This extra 30 

minutes reduces time available for working by . 6 percent and costs Carbide 

$350 per day for nonproductive activities.
*

The breaks are too long due to the current procedure which involves 

gathering most of the craftsmen up from their various jobs at 9:00 a.m. 

and 2:00 p.m. and transporting than to the maintenance building. Follow­

ing the break, they are redeposited at their job sites.

Cessation of this wasteful procedure, and restablishment of the 15 

minute work break would greatly increase the efficiency of manpower utili­

zation and allow a commensurate reduction in the Marine Terminal workforce 

of about one and one-half craftsmen. Further, taking work breaks at or 

near the work site would result in greater availability of transportation 

assets for more productive uses.

Lost Time: By far the most obvious feature of this category is the 

7.29 percent value titled "Missing in the Plant." Such a notation was 

made for an individual when he was known to be at work but could not be
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located by the supervisor during his allotted 15 minute sampling period. 

This value undoubtedly contributes to the low working figure since it is 

likely that many of the "lost" individuals were indeed working when they 

could not be found. This situation does tend to illustrate once again the 

extent of the area to be covered by the supervisor and the difficulty in 

keeping in touch with the activities of his 31 craftsmen.

Waiting For: Other than the working category, the waiting category 

seems most in need of attention. The work sampling study indicates Marine 

Terminal maintenance craftsmen are spending just over 20 percent of each 

day waiting for something. This is far above the figures arrived at in 

the comparison studies.

Nearly eight and one-half cents of every maintenance dollar are being 

spent for craftsmen who are waiting for transportation to the job, from 

one job to another, to lunch, breaks, etc. Even allowing for the large 

area involved" this value seems quite excessive.

Waiting for instructions is another very high value. This again may 

be partially explained by the size of the facility and the somewhat limit­

ed transportation assets of the supervisor. It also reflects the above 

average number of people the supervisor must monitor and the rapid pace 

of activities which often exists.

Waiting for safety permit, etc., is also quite high. Hazardous work 

permits are written by the Day Production Supervisor who is based in 

Building 310 but may be found anywhere on the facility. Once the permit 

is signed, there is often a delay waiting for the various provisions to be 

accomplished before maintenance work can begin.

If the waiting for transportation and waiting for instruction times 

could be reduced by half (from a total of 15.01 to 7.51), approximately
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37.5 minutes of wasted time could be recovered. Thi,s amounts to 7.3 per­

cent of the work day and represents the efforts of 1.9 craftsmen.

In concluding this discussion of waiting, it should be noted that 

waiting for tools and materials times are much below average. This again 

speaks well for the delivery system from the plant to the Marine Terminal.

While it is interesting to examine Table 3 which shows percentage of 

time spent in each major category by craft, taken individually, the s tat is 

tical significance for each craft is relatively low due to the number of 

observations. However, the statistical significance of all the crafts 

taken together is quite good (See Table 1) and its message is very clear 

that working time needs to be increased. As Table 5 shows, great improve­

ment can and should be made in the working category. This should come 

about by decreasing waiting time, lost time, and plant policy time.
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IV. CONCLUSIONS AND RECCMffiNDATIONS

This section will begin with a listing of the problems/areas of 

concern which the foregoing study has identified. Next, several alter­

native solutions will be listed. Finally a prioritized set of recommended 

actions will be presented.

Summary of Problem Areas

The following is a list of the major areas of concern identified by 

the work sampling study:

1) The percent of time spent in the "working” category is too low.

2) Observing/sampling is too low.

3) Coke/Rest is too high.

4) Missing in the plant is high.

5) Waiting for instructions and transportation are too high.

Other more general problems include:

6) Difficulties due to large physical area of Marine Terminal.

7) Large number of crafts and craftsmen with which the supervisor 

must deal.

8) The extremely fast pace of activity.

9) Lack of time for supervisor to plan, sample, observe, train, etc. 

10) Considerable contractor activity which demands supervisor's time.

Alternatives

In order to address the above problems, increase the percentage of 

time spent "working", and enhance the general efficiency, safety, and 

effectiveness of Marine Terminal maintenance operations, the following
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alternatives were considered:

1) Create two maintenance sub-areas at the Marine Terminal 

with two supervisors assigned.

2) Provide the supervisor with a non-exempt "coordinator" to 

assist with scheduling and free the supervisor for keeping 

in closer touch with his craftsmen and their jobs.

3) Create a "bus service" with a laborer driving a van in a 

perpetual circuit or in an on-call status, in order to 

address the transportation problem.

4) Promote the idea of taking rest breaks on or near the work 

site to cut travel and waiting time.

5) Assign one or more additional maintenance vehicles to the 

Marine Terminal to reduce the waiting and transportation 

problems.

Recommendations

While each of the above alternatives has some merit, the following 

recannended steps are considered to have the best potential for solving 

the problems identified by this study (listed in suggested order of 

priority):

0 Recommendation 1 - Assign a non-exempt coordinator to the 

Marine Terminal maintenance group. His function would be to assist the 

supervisor in planning, scheduling, and coordinating maintenance activi­

ties. If this were done, the following benefits could be expected:

a) Increase "working" time by reducing "waiting for instructions" 

time by at least one-half (3.25% of available time).

b) Reduce workforce by one pipefitter (chosen due to high
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percentage of waiting time fitters currently exhibit.

In addition to the 3.25 percent contribution to "working" from less 

"waiting for instructions", the phantom "missing in the plant" activity 

should be reduced by at least one-half (3.5%) as a result of the super­

visor's better opportunity to keep track of his men.

Most importantly, the presence of a coordinator would allow the 

supervisor to visit the work sites/craftsmen around his area much more 

regularly. It is felt the supervisor's increased presence alone would 

tend to increase "working" significantly. By being in closer touch with 

his men, the supervisor could monitor more closely the safety aspects of 

work practices and procedures and utilize his resources more efficiently. 

Finally, the fast pace of activity which often exists could be more read­

ily and efficiently dealt with if the supervisor had the assistance of 

a coordinator.

° Recaranendation 2 - Provide an additional pickup truck for the 

Marine Teiminal maintenance group. This truck would be assigned to two 

pipefitters who would become the "hotshot fitters." These fitters would 

handle the barrage of short duration fitter jobs which characterize a 

typical day. The balance of the fitters would be assigned to longer dura­

tion jobs. If this step was* taken, the following benefits would result:

a) "Waiting for transportation" would be reduced by at 

least one-half (4.2%).

b) The workforce could be reduced by at least one more pipe­

fitter. This is particularly cost effective considering 

the annual cost of a pickup ($10,295) as compared with the 

cost of a craftsman (in excess of $40,000).

c) Additionally, the supervisor's resultant increased mobility
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would tend to further reduce the "missing in the plant" 

category another 3.5%.

With an additional truck, Van #67 could then be made available for 

other jobs besides hauling fitters. This would make the pipefitter lead­

man available for other duties as well. A prime use for Van #67 would be 

to transport riggers whenever possible in order to free the supervisor's 

truck for the supervisor's use. Van #67 could also be used to supplement 

pickup #38 in transporting the carpenters and insulators.

The supervisor must keep close control over all of his vehicle assets 

to insure efficient utilization. He should guard against situations where 

one group assumes "ownership" of a particular vehicle to the exclusion 

of others who may need it more.

° Recommendation 3 - In accordance with maintenance policy, morning 

and afternoon work breaks should be taken at or as close to the job site 

as possible. Tremendous amounts of time are being wasted in traveling 

back and forth for these breaks, to say nothing of the transportation 

assets tied up in this activity. The problem can only worsen when the 

new maintenance facility is completed. If problems with washup/hygiene 

exist, perhaps a number of remote break sites can be established. In any 

case, the traveling from and to the front gate three times a day (twice 

for breaks, once for lunch) needs to be reduced. If spent time on breaks 

was reduced by one-half from the current 60 minute to 30 minutes per day, 

the following benefits could be expected:

a'j "Working" time should increase by about 6%.

b) The workforce could be cut by at least one craftsman.
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Benefit Summary

Manpower
Effects
(Conservative

Recomnendation Estimate) Increase in 1'Working"

1
2

3

+ 1- 1-0
-1
-1

3.25 + 3.5 = 6.75%

4.2 + 3.5 = 7.7% 

6.0%
-2 (Net) 20.45%+26.93=new percent 

working of 47.38%

While it would logically follow that a 20 percent increase in effi­

ciency would produce a .2 (26)* = 5 person decrease in the workforce, it 

is recommended that the workforce only be cut by 3 (2 net) at this time.

As the changes are implemented, consideration can be given to making 

further reductions. Too many changes too quickly might tend to be detri­

mental to the positive attitude the established organization at the Marine 

Terminal currently displays. Making more gradual, deliberate manpower 

cuts would also serve to lessen the negative attitude of other plant 

personnel toward future studies. Besides, sane of the potential non- 

quantitative benefits to be gained, particularly from Recommendation 1, 

should be weighed along with the quantitative rewards. If this is done

* 26 is used instead of 31 to allow for the 15% (5 person) constant 
absentee rate. It should also be noted that 7% of the 20.45% 
potential increase in working comes from the misleading "missing in 
the plant" category. Assuming those missing craftsmen were actually 
working, the real incrase in working would be from 34% to 47% or a 
13% increase. This would suggest a .13 (26) * 3 person decrease in 
the workforce is appropriate
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it is felt that implement at ion of the recommendation package will 

result in a better maintenance operation at the Marine Terminal with 

less cost to Carbide.

Any study such as this is not a complete entity by itself. Study 

and evaluation of maintenance activities must be an ongoing program if 

long term improvements are expected. Therefore, it is recommended that, 

after installation of some or all of the recommended changes, a followup 

study should be done four to six months later. If the changes are having 

the anticipated effects, further personnel cuts and other adjustments can 

be made as necessary. If not, new recommendation should be formulated.

In conclusion, it should be strongly noted that the Marine Terminal 

Maintenance Organization is a very fine group headed by an extremely 

capable supervisor. But, as in any study of its type, this report has 

necessarily focused on the problem areas where improvement potential is 

greatest. This approach should not be allowed to overshadow the many 

laudable aspects of the Marine Terminal Maintenance Organization as it 

stands today.
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ENCLOSURE A

MARINE TERMINAL MAINTENANCE STUDY

OBJECTIVE:

Study the maintenance operation at the Marine Terminal and, based 

on the facts discovered, formulate recommendations for improving the 

utilization of maintenance resources at this important facility.

STANDARDS:

1. Supervisors involved are committed to the project.

2. Hourly employees are informed as to objectives of study.

3. Investigator is familiar with basic maintenance operations 

at MT.

4. A grasp of current utilization of man-hours available is 

obtained.

5. Comparisons are made between the MT maintenance operation 

and those at the main Carbide plant and other comparable 

petrochemical activities.

6. Locations where work is most concentrated within the MT 

are identified.

7. Data is analyzed for trends, areas of further investigation, 

and alternative solutions.

8. Recamnendations are formulated from the alternatives suggested 

in 7.

9. Report is written and presented.

DDT

9/25/80
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ENCLOSURE B

PERCENTAGE OF WORKING TIME PER ZONE

Zone VI is Dock 19 area: 7.52%
Zone VII is pipeline to plant: negligible

PHENOL 
RACK -

ipimrc rack
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UNION CARBIDE CORPORATION
i n «  P. 0 . 5 0 X  471 • T E X A S  C I T Y .  T E X A S  77590

July 13, 1981

Dr. M. J. Fox, Jr.
Professor of Industrial Engineering 
Department of Industrial Engineering 
Texas A & M University 
College Station, Texas 77843

Reference: D. D. Tippett Internship

Dear Dr. Fox:

As you know, Don terminated his internship and employment with Union 
Carbide on May 15, 1981. The internship was an unqualified success.
Don achieved the goals outlined in his Final Set of Objectives and made 
significant and measurable contributions to Carbide's business 
objectives.

Through scheduled orientations and specific job assignments, Don was 
able to observe and interface with all of the major line and staff* 
departments. These included: (a) Plant Managers Group, (b) Employee 
Relations, (c) Environmental Protection, (d) Maintenance, (e) Shift 
Organization, (f) Plant Engineering, (g) Distribution, and (h) Operations.
In conjunction with a work assignment, Don spent a week in West Virginia 
visiting various Carbide functions. He has achieved an indepth understanding 
of the individual plant departments and how they function together to 
achieve the corporate objectives.

Don took advantage of every opportunity to develop his interpersonal and 
management skills. He achieved significant growth in the area over the 
course of his internship, and was always an eager and articulate 
participant in our weekly meetings held to discuss specific work 
assignments, future goals, and management philosophies. Don learned and 
used the techniques of the Union Carbide Management System (UCMS).
Especially noteworthy is his ability to clearly define project 
objectives and standards. These skills coupled with his drive and 
ability to achieve results through others account for the high performance 
level achieved during his internship.

The primary emphasis of the internship was on learning by doing "real 
and productive work." This, I believe, is best exemplified by Don's Marine 
Terminal Maintenance Work Force Utilization Study. This study will be the 
basis for implementing changes in maintenance organization and work 
practices at the Marine Terminal and is expected to achieve $224,420 per 
year savings. The improvements achieved through implementing these
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Dr. M. J. Fox, Jr. 
Page 2
July 13, 1981

recommendations demonstrate Don's ability to assimilate the economic, 
social, regulatory, labor relation, and technical issues of a relatively 
broad scoped objective.

In sunmary, I believe Don has fully achieved all of the goals outlined in 
his Final Set of Objectives and has demonstrated superior skills as a 
responsible and technically competent practicing engineer.

I look forward to serving on Don's graduate committee for the final 
defense of his internship report.

Very truly yours,

MDL/jf

cc: Mr. J. Rowland, UCC 
Mr. D. D. Tippett*^
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Donald Dwight Tippett 

3803 Courtney Circle 

Bryan, Texas 77801

Vita

Birthplace: 

Birthdate: 

Parents: 

Family: 

Education:

Experience:

South Charleston, West Virginia

August 22, 1947

Virgil Dwight and Betty Jean Tippett

Married with two children

B.S., Naval Science
United States Naval Academy, 1969

M. Eng., Industrial Engineering
Texas A§M University, 1979

July 1981 - Present
Lecturer, Industrial Engineering Department 
Texas A£jM University

July 1980 - May 1981 
Engineer, (Doctor of Engineering Internship) 
Union Carbide Corporation 
Texas City, Texas

January 1981 - May 1981 
Instructor (adjunct)
Natural Science and Mathematics Division 
College of the Mainland 
Texas City, Texas

September 1979 - May 1980 
Graduate Assistant (Teaching)
Industrial Engineering Department 
Texas A§M University

June 1969 - October 1979 
Officer, United States Navy 
(Active Duty)

The typist for this report was Sally B_. Tippett


